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Effect Of Estradiol Progesterone Combination On Pregnancy In IVF-ICSI-
ET Cycles

Ostrodiol Progesteron Kombinasyonunun IVF — ICSI — ET Sikluslarinda
Gebe Kalmaya Etkisi

Abdulgafur Alim Ugar’

1 Tokat State Hospital, Tokat, Turkey, https://orcid.org/0009-0006-0630-9799

Abstract

Objective: There are various treatment protocols in which different gonadotropins are used with or without
pituitary down-regulation by using gonadotropin-releasing hormone (GnRH) agonists or antagonists. Since no
single protocol suits every patient, the treatments should be individualized. Within the scope of this research, we
aimed to elucidate the pregnancy rates achieved with progesterone and progesterone estradiol (E2) combination
for luteal phase (LP) support in ICSI — ET cycles with ovarian hyperstimulation using GnRH analog were
compared.

Method: This study evaluated 142 infertile couples aged between 20 and 40. The patients' admission histories
and physical and pelvic examination findings were recorded. Basal serum FSH, LH, E2, prolactin, TSH, and free
T3 — T4 levels were measured in each patient on the second or third day of the cycle. A long protocol with
GnRH agonist was applied to all patients.

Results: Of the 142 patients in the study, 71 were randomized (1:1) to receive vaginally gel progesterone and
transdermal estrogen for luteal phase support, and 71 to receive gel progesterone vaginally. When the cycles
with and without pregnancy were evaluated independently of the groups, a significant difference was found in
terms of female age, male age, and mean gonadotropin amounts used (p<0.05). When the E2 measurements in
the group with and without a pregnancy were examined, no significant difference was found in the basal E2
level, the E2 level on the hCG day, and the early luteal phase, that is, on the day of embryo transfer (p=0.788,
p=0.735 and p=0.474, respectively). However, E2 levels were higher in pregnant women.

Conclusion: In conclusion, data showing the superiority of one gonadotropin option over another in IVF/ICSI
treatment cycles are insufficient. The choice of gonadotropin in controlled ovarian stimulation depends on the
product’s availability and should be based on ease of use and cost.

Keywords: Infertility, Pregnancy, In-Vitro Fertilization, Embryo Transfer, Luteal Phase.

Ozet

Amag¢: Gonadotropin salgilatict hormon (GnRH) agonistleri veya antagonistleri kullanilarak farkli
gonadotropinlerin hipofiz down-regiilasyonu ile veya olmadan kullanildig1 ¢esitli tedavi protokolleri vardir. Her
hastaya uyacak tek bir protokol olmadigi i¢in uygulanacak tedaviler kisiye 6zel olmalidir. Bu arastirma
kapsaminda, GnRH analogu kullanilarak overhiperstimiilasyonunun karsilastirilldigs  ICSI - ET
sikluslarindaluteal faz (LF) destegi igin progesteron ve progesteron estradiol(E2) kombinasyonu ile elde edilen
gebelik oranlarinin aydinlatilmasini amagladik.

Yontem: Bu caligmada yaslar1 20 — 40 arasinda degisen 142 infertil ¢ift degerlendirildi. Hastalarin bagvuru
oykiileri, fizik ve pelvik muayene bulgular1 kaydedildi. Siklusun ikinci veya ii¢ilincii giiniinde her hastada bazal
serum FSH, LH, E2, prolaktin, TSH ve serbest T3 — T4 diizeyleri 6l¢iildii. Tiim hastalara GnRH agonisti ile uzun
protokol uygulandi.

Bulgular: Caligmadaki 142 hastadan 71' luteal faz destegi i¢in vajinal jel progesteron ve transdermal strojen
ve 71'i vajinal jel progesteron almak iizere randomize edildi (1:1). Gebelik olan ve olmayan sikluslar gruplardan
bagimsiz degerlendirildiginde kadin yasi, erkek yas1 ve kullanilan ortalama gonadotropin miktarlar1 agisindan
anlaml fark bulundu (p<0.05). Gebeligi olan ve olmayan grupta E2 6l¢iimleri incelendiginde bazal E2 diizeyi,
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hCG giinii E2 diizeyi ve embriyo transferi giinii olan erken luteal fazda anlamli fark bulunmadi (sirasiyla
p=0.788, p=0.735 ve p=0.474). Bununla birlikte, hamile kadinlarda E2 seviyeleri daha yiiksekti.

Sonug¢: Sonug olarak, IVF/ICSI tedavi sikluslarinda bir gonadotropin se¢ceneginin digerine stiinliigiinii gdsteren
veriler yetersizdir. Kontrollii ovaryan stimiilasyonda gonadotropin seg¢imi, iiriiniin mevcudiyetine baghdir ve
kullanim kolaylig1 ve maliyete dayanmalidir.

Anahtar Kelimeler: Infertilite, Gebelik, Tiip Bebek, Embriyo Transferi, Luteal Faz.

INTRODUCTION

Infertility is the inability of a couple of reproductive age to conceive despite at least one year
of regular sexual intercourse without using any contraceptive method. Infertility affects 10 —
15% of couples of reproductive age (1). The standard evaluation is the demonstration of
ovulation, adequate sperm production, and normal uterine cavity on hysterosalpingography
and the demonstration of tubal patency. At the end of the unprotected 12-month period, 80%
of the couples can get pregnant within the first six months, and only 10% of the remaining
couples can get pregnant within the following six months (2). The prevalence and main causes
of infertility, female infertility alone was responsible for one-third of the cases and male
infertility alone in one-fifth. In addition, the problem was seen in men and women at a rate of
39% (3).

Ovulation disorders (32%) and tubal damage (26%) were the most common causes of female
infertility. The rate of unexplained infertility is approximately 9%. If a cause can be
identified, a general course of treatment becomes evident. The ovaries are in constant
communication with other endocrine organs. It is undeniable that the uterus is also an
endocrine organ. Therefore, it should be considered that an existing endocrine disorder in
women may affect fertility to varying degrees (4).

The treatment approach is purely empirical in unexplained infertility since the underlying
abnormality causing infertility cannot be revealed. The wait-and-see approach consists of
ovulation induction (OI) with oral or injectable drugs, intrauterine insemination (IUI) alone or
combined with ovulation induction, and in-vitro fertilization (IVF). It has been reported that
the pregnancy rate per cycle is 8.7 — 11.4% with Ol and IUI treatment with gonadotropins (5).

The first successful delivery after in-vitro fertilization was achieved by obtaining a single
oocyte in a spontaneous ovulatory cycle and performing a single embryo transfer. However,
the success rate of this method is low, and clinicians today have adopted ovarian stimulation
strategies. that will ensure the synchronous development of many follicles (6). Controlled
ovarian stimulation (COS) is the development of a large number of follicles in the same cycle
with the aim of obtaining an ideal number and quality of oocytes from the ovaries within the
scope of IVF. Increasing oocyte quality and live birth rates improving ovarian response, and
reducing the risk of ovarian hyperstimulation in patients with ovarian reserve is the key (7).

There are various treatment protocols in which different gonadotropins are used with or
without pituitary down-regulation by using gonadotropin-releasing hormone (GnRH) agonists
or antagonists. Since there is no single protocol to suit every patient, the treatments to be
applied should be individualized by considering the age of the woman, ovarian reserve,
endocrine status, and related conditions such as endometriosis, polycystic ovary syndrome
(PCOS) and ovarian cyst (8).

It has been shown that ovarian cysts that develop with GnRH agonists can be effectively
prevented in the long protocol in which oral contraceptives (OCs) were added. It is also
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known that with the addition of OCs, the pituitary is suppressed for a shorter time. Less
gonadotropin is needed without affecting the number of oocytes obtained and pregnancy
results. In addition, it is advantageous in that it enables the I\VVF treatment to be programmed
and prevents the unintentional use of GnRH agonists in case of spontaneous pregnancy (9).

Within the scope of this research, we aimed to elucidate the pregnancy rates achieved with
progesterone and progesterone estradiol (E2) combination for luteal phase (LP) support in
ICSI - ET cycles with ovarian hyperstimulation using GnRH analog were compared.

METHOD

This study evaluated 142 infertile couples aged between 20 and 40. The patients' admission
histories and physical and pelvic examination findings were recorded. Basal serum FSH, LH,
E2, prolactin, TSH, and free T3 — T4 levels were measured in each patient on the second or
third day of the cycle. All procedures followed were in accordance with the ethical standards
of the responsible committee on human experimentation (institutional and national) and with
the Helsinki Declaration of 1975, as revised in 2008. Ethics committee approval has been
granted from our institution, and informed consent has been obtained from all participants.

Patients with serum FSH levels of 101U/ml and E2 below 80 pg/ml measured on the second or
third day of menstruation were included. Ovarian volume and antral follicle count were
determined by transvaginal ultrasonography (USG). The endometrial cavity and tuba were
evaluated with hysterosalpingography. IVF — ICSI — ET was prepared considering the
malefactor, age factor (38<), unexplained factors, and tubal factor indications, as the causes of
infertility may differ in the patients.

A long protocol with GnRH agonist was applied to all patients. The treatment was initiated
subcutaneously with a GnRH analog on the 21st day of the previous cycle. Patients were
called on the second or third day of the menstrual cycle to determine whether there was
pituitary down regulation. The absence of follicular activity in transvaginal USG and serum
E2 below 80 pg/ml were considered down-regulation. Ovulation induction was started with a
combination of recombinant FSH (rFSH) or recombinant FSH/human menopausal
gonadotropin (rFSH/hMG). In order to prevent premature LH surges, the dose of GnRH
analog was reduced by half and continued until the day of hCG. The Gonadotropin dose was
determined by the patient's age, weight, basal E2, FSY level, ovarian volume, and previous
ovulation induction response, if any.

Oocyte retrieval was performed at 35 — 37 hours from the hCG dose. Patients randomly used
vaginal progesterone gel alone or transdermal E2 in addition to progesterone gel. Those who
received a combination of progesterone and E2 were called Group 1, and those who received
only progesterone were called Group 2. The treatment was initiated on the day of oocyte
retrieval and continued according to the B-hCG result. If B-hCG was negative, both treatments
were discontinued. If B-hCG was positive, estradiol treatment was discontinued, and
progesterone support was continued until the 12th gestational week

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp., Armonk, NY)
package program. Frequency and percentage for categorical data and mean and standard
deviation for continuous data was given as descriptive values. For comparisons between
groups, the “Independent Sample T—test” was used for two groups, and the “Pearson Chi-
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Square Test” was used to compare categorical variables. The results were considered
statistically significant when the p-value was less than 0.05.

RESULTS

Of the 142 patients in the study, 71 were randomized (1:1) to receive vaginally gel
progesterone and transdermal estrogen for luteal phase support, and 71 to receive gel
progesterone vaginally. The malefactor was found in 38% (n=31) of the patients in the first
group and 38% (n=27) in the second group. Unexplained infertility was detected in 43.7%
(n=27) of the patients in the first group and 53.6% (n=38) in the second group. The tubal
factor was observed in 9.9% (n=7) of patients in the first group and 2.8% (n=2) in the second
group. Age factor was present in 5.6% (n=4) of the patients in the first group and 2.8% (n=2)
in the second group. Both age factor and male factor were determined in 2.8% (n=2) of the
patients in the first group and 2.8% (n=2) of the patients in the second group. IVF — ICSI —
ET procedure applied (Table 1).

Table 1. Infertility reasons for both treatment groups (Group 1 & Group 2)

‘ Group 1
n % n %
Male Factor 27 38 27 38
Unexplainedinfertility 31 43,7 38 53,6
TubalFactor 7 9,9 2 2,8
Age Factor 4 5,6 2 2,8
Age Factor& Male Factor 2 2,8 2 2,8

Recombinant FSH (rFSH) was initiated in 71 patients in the first group. In addition to rFSH,
hMG was started in 23 patients in the first group, and rFSH was started in 71 patients in the
second group. testicular sperm extraction (TESE) was performed in 25.9% (n=7) of the
patients in the first group and 48.1% (n=13) in the second group because of the male factor.
There was no significant difference between the two groups in the study regarding female age,
male age, and infertility duration (Table 2).

Table 2. The duration of the infertility period, female age, and male age within the study groups

Group 1 Group 2 p-value
Female Age 30,92+4,77 31,13+4,748 0,792
Male Age 34,28+5,55 35,24+5,25 0,293
InfertilityPeriod 7,24+3,42 7,69+4,25 0,834

Between the two treatment groups, baseline FSH, mean gonadotropin dose, induction time,
mature follicle level, E2 level on day hCG, number of oocytes, number of oocytes retrieved,
number of fertilized oocytes, number of embryos transferred, endometrial thickness and E2
level on the day of transfer, and E2 levels on the -hCG day revealed no significance. The
basal E2 level (45.74+15.45) in the second group was statistically significantly higher than in
the first group (p=0.005).

On the 12th day after embryo transfer, B-hCG positivity was 28.2% (n=20) in the first group
and 25.4% (n=18) in the second group. When all patients were evaluated together, p-hCG
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positivity was found on Day 12 in 38 (26.8%) of 142 patients, but there was no significant
difference between the groups.

Considering the estradiol measurements, no clinically significant difference was found in the
measurements on the hCG day, embryo transfer day, and the 12th day of the cycle (p=0.677,
p=0.363, and p=0.777, respectively).

When the cycles with and without pregnancy were evaluated independently of the groups, a
significant difference was found in terms of female age, male age, and mean gonadotropin
amounts used (p<0.05). In the pregnant group, the ages of men and women are younger, and
the amount of gonadotropin used is also lower.

When the E2 measurements in the group with and without a midwife were examined, no
significant difference was found in the basal E2 level, the E2 level on the hCG day, and the
early luteal phase, that is, on the day of embryo transfer (p=0.788, p=0.735 and p=0.474,
respectively). However, E2 levels were higher in pregnant women (Table 3).

Table 3. The properties of groups with and without pregnancy
Pregnancy (n=38) No Pregnancy (n=104) p-value

Basal FSH 6,71£1,35 7,13£1,83 0,198

Basal E2 42,84+13,32 42,05+16,09 0,788

Female Age 29,68+4,51 31,51+4,75 0,042

Male Age 33,11+4,58 35,37+5,57 0,027

Gonadotropin usage 1948,68+572,42 2271,59+749,93 0,017
DISCUSSION

The number and quality of oocytes and embryos are important determinants of success in any
IVF-ICSI cycle. There are conflicting results in the literature of studies on serum E2 and
serum progesterone (P4) values on hCG day, one of the factors affecting this parameter. On
the day of human chorionic gonadotropin administration, the higher the E2 value, the higher
the E2 value per follicle, oocyte, and M2 oocyte. Many studies state that the high level of E2
on the trigger day does not affect I\VF results but has good or bad effects (10). Blazar et al.
reported that continuing clinical pregnancy rates increase as serum E2 levels rise on the hCG
day until they reach an approximate plateau of 2500 pg/ml. In addition, they also stated that
the increase in the number of oocytes collected during ovum pick-up (OPU) is not always
correlated with higher pregnancy rates (11).

High serum progesterone value impairs endometrial receptivity. It provides this negative
effect through endometrial gene expression. Studies on IVF cycles with different COS
protocols have shown that pregnancy rates are lower when the serum P4 value on the hCG
day exceeds 1.5 ng/mL, and this has been evaluated in favor of premature luteinization (PL)
(12).

There are also meta-analyses on the effect of estrogen supplementation on pregnancy rate.
The first meta-analysis on this subject stated that E2 supplementation for luteal support did
not positively contribute to pregnancy rates (13). The next meta-analysis on this topic was by
Jee et al. in 2010, and similar results were published (14). Oral, transdermal, and vaginal E2
supplementation was evaluated in both agonist and antagonist cycles, and another meta-
analysis involving 15 studies and 2.406 patients revealed that E2 supplementation was not
significant in all routes of administration (15). However, it was reported that the transdermal
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and vaginal routes should be examined better. Again, in a Cochrane review conducted in
2015, it was reported that supplementing the luteal phase with estrogen in addition to
progesterone had no effect on pregnancy achievement, ongoing pregnancy, and abortion rates
(16). Meta-analyses include agonist and antagonist cycles, and differences in estrogen
administration routes and doses are noteworthy. More recent studies have investigated
estrogen supplementation in the luteal phase for some specific patient groups, for example, in
cases with a thin endometrium (17) and patients with low serum E2 per follicle (18). It has
been shown that E2 support has no positive effect in both patient groups. Groups, patient
characteristics, and E2 support must be homogenized for the event to become clear.

Many studies and meta-analyses are comparing GnRH agonist and antagonist treatment
protocols. In the Cochrane review published in 2001, the newly applied fixed GnRH at that
time when the antagonist protocol was compared with the standard GnRH agonist long
protocol, a significant decrease was found in the incidence of severe ovarian hyperstimulation
syndrome (OHSS), but lower pregnancy rates were reported with the antagonist protocol.
However, pregnancy rates were found to be lower when compared to agonists (19). In 2011, a
Cochrane meta-analysis comparing GnRH antagonist and agonist protocols reported no
difference between the two protocols regarding live birth and ongoing pregnancy rates (20).

The 2016 updated review of this meta-analysis included 73 randomized controlled trials and
found no difference in live birth rates (OR 1.02, 95% CI 0.85 to 1.23). On the other hand, the
incidence of OHSS of all severity has been reported to be lower in GnRH antagonist protocols
(OR 0.61, 95% CI 0.51 to 0.72). However, cycle cancellation due to poor ovarian response
was higher in patients receiving GnRH antagonists than those receiving agonists (OR 1.32,
95% CI 1.06 to 1.65) (21). Similarly, Xiao JS et al. compared standard long agonist and
antagonist protocols in expected responder patients. A systematic review, including
randomized controlled trials, found that the incidence of OHSS was significantly lower in
antagonist cycles. Still, there was no difference between ongoing pregnancy and live birth
rates (22). Because LH and HCG bind and activate LH/HCG receptors, oocyte instead of
endogenous LH in COS Bolus HCG ensures maturation.

A recently published Cochrane meta-analysis comparing recombinant and urinary HCG found
no difference between the agents regarding live birth and ongoing pregnancy rates (23).
However, HCG's half-life (days) is much longer than endogenous LH's (hours). Therefore,
bolus injection of HCG may lead to the development of OHSS with the formation of multiple
corpus luteum due to the prolonged luteotropic effect (23).

In a study comparing r-LH with a shorter half-life with urinary HCG, it was shown that a
single dose of r-LH (15.000 — 30.000 1U) was as effective as HCG in achieving final oocyte
maturation, with a significant reduction in the incidence of OHSS compared to HCG (24).
GnRH agonists are ovulation-triggering agents that are an alternative to HCG and are
increasingly popular. The GnRH agonist replaces the antagonist at the receptor level and
stimulates the receptor, increasing the release of gonadotropins with a flare-up effect. For this
reason, GnRH agonists are often used in antagonist protocols to induce ovulation. However,
the gonadotropin released by the GnRH agonist is at lower levels than in the natural cycle.

CONCLUSION

In conclusion, data showing the superiority of one gonadotropin option over another in
IVF/ICSI treatment cycles are insufficient. The choice of gonadotropin in controlled ovarian
stimulation depends on the product’s availability and should be based on ease of use and cost.
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Abstract

Obijective: To elucidate whether the YKL-40 level in the first trimester is effective in predicting the development of
diabetes in pregnant groups with and without gestational diabetes mellitus.

Methods: All first-trimester pregnant cases between the ages of 18 — 35 years who applied to the obstetrics and
gynecology outpatient clinic of Antalya Training and Research Hospital with a single pregnancy, who did not have
additional diseases and fetal anomalies, were included in the study (n=250). An oral glucose tolerance test of 75 gr
(OGTT) was performed weekly to diagnose GDM in all pregnant women 24 — 28. During the administration of OGTT,
fasting venous blood was taken to check the level of YKL-40.

Results: A total of 250 patients have been enrolled within the scope of this study. According to the results of OGTT,
18 individuals were diagnosed with GDM. Notably, while there was a difference in YKL-40 measurements in all
patients, buts no difference in sub-group analysis. The differences between the first YKL-40, second YKL-40, and
YKL-40 difference values of patients with and without GDM were evaluated. There was no statistically significant
difference between the first, second, and YKL-40 difference values of patients with and without GDM (p>0.05).
Conclusion: Regarding the results of this research, YKL-40 might be valuable in detecting low-grade inflammation in
pregnant women. However, there is a need for larger-scale prospective randomized studies from the early period to the
end of pregnancy to better and more accurately evaluate the relationship between insulin resistance and inflammation.

Keywords: Gestational diabetes mellitus , HOMA-IR , YKL-40.

Ozet

Amac: Gestasyonel diabetes mellitusu( GDM) olan ve olmayan gebe gruplarinda ilk trimesterdeki YKL-40
diizeyinin diyabet gelisimini 6ngdrmede etkili olup olmadigini aydinlatmay: amagladik.

Yontem: Antalya Egitim ve Arastirma Hastanesi kadin hastaliklar1 ve dogum poliklinigine tekil gebeligi
bulunan, ek hastaligi ve fetal anomalisi olmayan 18 — 35 yag arasi tiim birinci trimester gebeleri ¢alismaya alindi
(n=250). GDM tanis1 koymak i¢in 24 — 28 haftalik gebelere 75 gr oral glukoz tolerans testi (OGTT) yapildi.
OGTT uygulamasi sirasinda, YKL-40 seviyesini kontrol etmek i¢in aglik venéz kani alindi.

Bulgular: Bu caligma kapsaminda toplam 250 hasta calismaya alindi. OGTT sonuglarina gore 18 kisiye
gestasyonel diabetes mellitus tanist konuldu. Trigliserid degerleri farkliydi (p<0.05); her iki grup da ikinci
trimesterde artmis seviyeler gdsterdi. Ozellikle, tiim hastalarda YKL-40 Slgiimlerinde bir fark varken, alt grup
analizinde fark bulunamadi. GDM’u olan ve olmayan hastalarin birinci YKL-40, ikinci YKL-40 ve YKL-40
degerleri arasindaki istatistiksel olarak anlaml fark saptanmadi (p>0.05). ikinci trimesterde trigliserit ve YKL-
40 6lgtimlerinde birinci trimestere gore artis gbzlendi (p<0.05).

Sonu¢: Bu aragtirmanin sonuglari, YKL-40’in diisiik dereceli inflamasyonun saptanmasinda degerli bir
biyobelirteg olacagidir. Bununla birlikte, insiilin direnci ile inflamasyon arasindaki iliskiyi daha iyi ve daha
dogru bir sekilde degerlendirmek i¢in erken dénemden gebeligin sonuna kadar daha biiyiik 6l¢ekli prospektif
randomize ¢aligmalara ihtiyag vardir.
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INTRODUCTION

Gestational diabetes mellitus (DM) is diabetes that begins and is first noticed during
pregnancy. It is glucose intolerance independent of whether it continues after pregnancy and
whether insulin is used in the treatment. Glucose intolerance is milder than Type | and Type Il
DM (1). Diabetes mellitus, the most common medical complication of pregnancy, is seen in
approximately 2 — 3% of all pregnant women. An average of 90% of pregnancies complicated
with diabetes are gestational diabetes. Type 2 diabetes accounts for 8% of pregestational
diabetes and type 1 diabetes for 2% (2).

Gestational DM is important not only for pregnancy outcomes but also for the mother and
child’s future. Gestational DM is an important part of the increasing prevalence of diabetes,
regardless of genetics and other known risk factors for diabetes (3). Although glucose
intolerance will return to normal after delivery in most cases, at least half of these women will
develop diabetes (especially type 2 DM) in the future (14). Diabetes can be permanent in 3 —
20% of patients with gestational DM. Considering the studies conducted in the last 30 years,
quite different results (34-87.5%) are reported among the rates of diabetes development after
GDM (5).

The infant of a mother with gestational DM is at risk of developing obesity at an early age,
impaired glucose intolerance, and diabetes. The risk of developing diabetes/prediabetes in
children with gestational DM is almost eight times higher (6). The dominant view is that
intrauterine hyperglycemia is an increased risk factor for diabetes in children and a several-
fold increased risk factor for early-onset diabetes/prediabetes is the dominant literature (7).
Because of all these, the diagnosis of GDM should be made, and the mother and child should
be followed up after pregnancy (8).

YKL-40 is a 40 kDa glycoprotein secreted by many cells, including neutrophils,
macrophages, and vascular smooth muscle cells. It has been found that the level of YKL-40 in
the circulation is increased in many diseases characterized by acute and chronic inflammation
(8 — 10). Twelve studies according to a review, serum YKL-40 level was high in patients with
Type 2 DM. In addition, YKL-40 was defined as a marker in evaluating metabolic and
inflammatory parameters in type 2 DM (11).

Within the scope of this research, we aimed to elucidate whether the YKL-40 level in the first
trimester is effective in predicting the development of diabetes in pregnant groups with and
without gestational diabetes mellitus.

METHOD

All first trimester (6-12 weeks) pregnant cases between the ages of 18 — 35 years who applied
to the obstetrics and gynecology outpatient clinic of Antalya Training and Research Hospital
with a single pregnancy, who did not have additional diseases and fetal anomalies, were
included in the study (n=250). All procedures followed were in accordance with the ethical
standards of the responsible committee on human experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as revised in 2008. Ethics committee approval has
been granted from our institution with protocol number 2016-016 and informed consent has
been obtained from all participants.

All patients were questioned regarding gestational diabetes (GDM) risks such as age, previous
pregnancy, smoking, alcohol, hypertension, chronic disease, and family history of diabetes.
Weight, height, and blood pressure measurements were conducted in the examination. During
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the initial admission in the first trimester (6 — 12th gestational week), fasting venous blood
samples were taken from all patients. An oral glucose tolerance test of 75 gr (OGTT) was
performed weekly to diagnose GDM in all pregnant women 24 — 28. GDM was diagnosed
when one or more abnormal plasma glucose values, fasting >92 mg/dL, 1 hour >180 mg/dL, 2
hours 153 mg/dL, using the criteria of The International Association of Diabetes and
Pregnancy Study Groups. During the administration of OGTT, fasting venous blood was
taken to check the level of YKL-40. Blood clotting was stored at room temperature for at least
30 minutes, followed by centrifugation to separate the serum (2500 rpm, 15 min, 4°C). Serum
samples were divided and stored at -80°C until the levels of yCL-40 were analyzed.

YKL-40 serum levels were compared in 18 randomly selected pregnant among 18 patients
who developed GDM and other normal pregnant women (Human YKL-40 ELISA Kit,
MyBioSource USA). Glucose levels are available from a commercially available kit
(Beckman AU5800; Beckman Coulter Diagnostics, USA). Insulin levels were processed with
a chemiluminescent test (AccessDxI1800; Beckman Coulter, Inc., Fullerton, CA, USA).
Patients were followed up until birth. Infant birth weights, delivery mode, and birth weeks
were recorded.

Homeostatic model evaluation of insulin resistance (HOMA-IR) was calculated as follows:
= Fasting glucose (mmol/L) X fasting insulin (IU/mL)/22.5
Statistical Analysis

The analyses were performed with SPSS 22.0 package program. Descriptive statistics are
presented with frequency, percentage, mean, standard deviation (SD) and median (median),
minimum (min), and maximum (max) values. Shapiro Wilks test was used for the normality
test. In analyzing the difference between the measurement values of the groups with and
without GDM, the Mann-Whitney U test was used when the data did not match the normal
distribution, and the student’s t-test was used when the data did not match. In analyzing the
differences between the lab values in the trimester, the Wilcoxon Peer Test was used when the
data did not match the normal distribution, and the paired T-Test was used when the data did
not match. P values less than 0.05 were considered statistically significant.

RESULTS

A total of 250 patients have been enrolled within the scope of this study. According to the
results of OGTT, 18 individuals were diagnosed with gestational diabetes mellitus.

The differences between the first and last insulin, glucose, HOMA, triglyceride, and YKL-40
values were evaluated. According to the inter-peer difference test, an increase was observed in
triglyceride and YKL-40 measurements in the second trimester compared to the first trimester
(p<0.05; Wilcoxon Signed-Rank Test). (Table 1).

The laboratory parameters of patients with and without gestational diabetes in the first and
second trimesters have been investigated, and only triglyceride values were different (p<0.05;
Wilcoxon Signed Rank Test). (Table 2). Both groups elaborated on increased levels in the
second trimester. Notably, while there was a difference in YKL-40 measurements in all
patients, there was no difference in sub-group analysis.
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Table 1. Descriptive Statistics Of The Study Population

n Percentage
Category Mean + Sd Median (Range)
Family History Yes 11 30,6%
No 25 69,4%
Smoking No 32 88,9%
Yes 4 11,1%
Treatment Diet 15 83,3%
Insulin 3 16,7%
Delivery Method Cesarean 18 50,0%
Normal 18 50,0%
Age 27,00 + 4,38 26,00 (19-39)
Gestational week 9,78 £ 2,21 10,20 (4,6-13,2)
BMI 24,74 + 4,41 23,62 (17,6-37,9)
Gravida 228+1 2 (1-4)
Birth Age 39,13 +0,95 39,20 (36-40,5)
Weigth 3369,28 + 364,46 3390 (2540-4150)

Table 2. Analysis of Differences Between Patients' First And Last Laboratory Parameters

‘ n Mean SD ‘ VESIEN Min ‘ Max p-value
Initial 35 8,71 9,53 5,66 2,49 55,39 0,134
insulin
Second 35 10,09 7,89 7,64 2,29 31,76
insulin
Initial 36 82,00 7,53 81,50 63,00 99,00 0,099
glucose
Second 36 77,17 13,80 78,00 40,00 109,00
glucose
Initial 36 1,77 2,27 1,12 ,00 13,54 0,167
HOMA
Second 36 1,99 1,73 1,42 39 6,90
HOMA
Initial 36 114,31 47,55 104,50 60,00 245,00 <0,001*
triglycerides
Second 36 182,39 63,85 178,50 68,00 324,00
triglycerides
Imitial YKL- 36 1344,69 649,24 1142,60 286,40 2904,60 0,030*
40
Second 36 1637,84 718,95 1545,15 435,90 3550,90
YKL-40

* p<0,05; Wilcoxon Signed-Rank Test analyzed all comparisons

The differences between the first YKL-40, second YKL-40, and YKL-40 difference values of
patients with and without GDM were evaluated. There was no statistically significant
difference between the first, second, and YKL-40 difference values of patients with and
without GDM (p>0.05; Mann-Whitney U Test). (Table 3).
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Table 3. Analysis Of Differences Between Measurements In The First And Second Trimesters Of Patients With

And Without Gestational Diabetes

Erkal N.

‘ GDM (+) GDM (-)
n Mean SD Med Min Max p-value n Mean SD Med

Initial insulin 17 7,33 3,52 6,10 3,65 18,39 0,076* 18 10,01 12,90 5,10 2,49 55,39 0,711%
Second insulin 17 10,47 6,07 8,28 3,19 27,53 18 9,74 9,46 5,29 2,29 31,76
Initial glucose 18 82,22 8,05 83,5 63,0 97,0 0,419" 18 81,78 7,20 81,00 71,00 99,00 0,121*
Second glucose 18 78,78 12,45 79,5 40,0 99,0 18 75,56 15,23 76,50 40,00 109,00
Initial HOMA 18 1,41 85 1,22 ,00 4,09 0,071" 18 2,13 3,10 1,05 49 13,54 0,845"
Second 18 2,03 1,30 1,54 43 5,37 18 1,95 2,11 ,96 .39 6,90
HOMA
Initial 18 107,83 46,82 87,0 68,0 228,0 0,001 18 120,78 48,74 110,0 60,0 245,0 0,004
triglycerides
Second 18 194,33 69,65 187,5 77,0 300,0 18 170,44 56,91 163,5 68,0 324,0
triglycerides
Initial YKL-40 18 1392,78 759,46 1082,55 286,4 2686,1 0,009" 18 1296,59 53;1,9 1154,75 785,6 2904,6 0,199"
Sgcond YKL- 18 1709,23 701,29 1550,85 716,3 3550,9 18 1566,44 749,4 1545,15 435,9 3181,7
4

* p<0,05; * Wilcoxon Signed Rank Test; * Paired Samples t Test

From the descriptive statistics of patients with and without GDM, family history, smoking,
mode of delivery, age, gestational age, BMI, gravida, birth week, and weight status were
compared (Table 4). According to the different tests, the normal birth rate was higher in those
without GDM (p=0.008). In addition, the age of GDM patients was higher (p<0.001),
gestational age was lower (p=0.006), BMI value was higher (p=0.033), and delivery week
was lower (p=0.021).

Table 4. Analysis Of The Differences Between The First YKL-40, Second YKL-40 And YKL-40 Difference
Values of Patients With And Without GDM

GDM ‘ Mean SD ‘ Median Min ‘ Max p-value
Imtial YKL- |  Yes 1392,78 750,46 | 108255 | 28640 | 268610 | 0,874
40 No 1296,59 534,92 | 115475 | 78560 | 290460
Second Yes 1709,23 701,29 | 155085 | 716,30 | 355090 | 0,613
YKL-40 No 1566,44 749,40 154515 | 43590 | 318170
Difference Yes 316,44 769,58 480,00 | -1361,40 | 147000 | 0527
in YKL-40 No 269,85 876,94 112,65 | -1447,90 | 1960,60

Analyzed with Mann-Whitney U Test

DISCUSSION

In the first trimester, due to the continuous transfer of glucose from mother to fetus, maternal
plasma glucose is approximately 15 mg/dL lower than that of a non-pregnant woman of the
same weight. Therefore, hypoglycemia is frequently seen in the first trimester. A similar
decrease is observed in amino acid levels. Postprandial glucose levels remain elevated for
longer due to increased peripheral resistance to insulin (12).

The first trimester is the phase in which gluconeogenesis increases. It is the anabolic phase in
which maternal protein, glycogen, and fat stores increase. Estrogen and progesterone increase
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insulin production and secretion by causing pancreatic beta-cell hyperplasia (13).
Hyperinsulinism in early pregnancy is an event that increases lipogenesis and inhibits
lipolysis. Glucagon level is suppressed in normal pregnant women. The catabolic phase
develops in the second half of pregnancy (14). HPL (human placental lactogen), a polypeptide
hormone secreted from syncytiotrophoblasts, increases proportionately to placental mass.
Human placental lactogen is a potent insulin antagonist. The HPL increase, which starts at the
tenth week of pregnancy, reaches 300 times at the twentieth week. Human placental lactogen
stimulates lipolysis, increasing free fatty acids and peripheral insulin resistance (15).

A 44% decrease in insulin sensitivity was found in normal pregnancy in the third trimester.
Increased insulin production easily compensates for this increase in insulin resistance in non-
diabetic pregnant women (16). In diabetic patients with limited or no insulin reserve,
increased insulin resistance leads to hyperglycemia as pregnancy progresses. Gestational
diabetes occurs in women who can secrete sufficient insulin under normal conditions but
cannot tolerate the increased insulin resistance of pregnancy. In addition to increased HPL
levels, the level of triglycerides, free fatty acids, HDL (high-density lipoprotein), VLDL
(Very Low-Density Lipoprotein), lipoproteins, and free cortisol in the blood contribute to
hyperglycemia (17).

The infant of a mother with gestational DM is at risk of developing obesity at an early age,
impaired glucose intolerance, and diabetes mellitus. The risk of developing
diabetes/prediabetes in children with gestational DM is almost eight times higher (18). The
fact that intrauterine hyperglycemia is an increased risk factor for diabetes in children and a
several-fold increased risk factor for early-onset diabetes/prediabetes is the dominant view in
the literature. Because of all these, the diagnosis of GDM should be accurately investigated,
and the mother and child should be followed up after pregnancy (16 — 18).

A review by Deng et al. stated that serum YKL-40 levels increased in conditions
characterized by inflammation, such as asthma, inflammatory bowel diseases, rheumatoid
arthritis, psoriasis, atherosclerosis, colorectal cancer, small cell lung cancer, and stomach
cancer (19). Gybel-Brask et al. have elaborated on the effectiveness of serum YKL-40 levels
in detecting inflammation. Their study confirmed that not only serum YKL-40 levels but also
inflammation-related neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLO)
increases were shown in pregnant women with GDM (20). Regarding the results of our
research, it was found that YKL-40 measurements were elevated in the second trimester
compared to the first trimester.

Aktulay et al. indicated that YKL-40 was associated with insulin resistance that develops due
to macrophage infiltration into adipose tissue (21). This is especially important in pointing out
the relationship between inflammation and insulin resistance in obese people. Pregnancy is a
condition characterized by insulin resistance, and the pancreas increases insulin secretion to
overcome this resistance, and a hyperinsulinemic environment occurs. Insulin resistance in
pregnancy is observed due to the anti-insulin effect of many placental hormones, such as
human placental lactogen (HPL), human placental growth hormone, estrogen, progesterone,
cortisol, and prolactin. It is expected to correlate with BMI and insulin resistance parameters
(22).

Rinnov et al. reported that serum YKL-40 level was higher in the postpartum period
compared to the third trimester of pregnancy. They found that serum YKL-40 level was
positively correlated with IL-6, an inflammatory cytokine, confirming the close relationship
between inflammation and YKL-40 (23). In a study by Li et al., serum YKL-40 level was
found to be higher in pregnant women with GDM compared to healthy pregnant women, and
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they found this level to be positively correlated with HbAlc value, fasting insulin level, and
HOMA-IR value. In our study, while there was an increase in YKL-40 measurements in all
patients, no difference in sub-group analysis (24).

A recent study by Tuten et al. emphasized that serum YKL-40 levels increased in pregnant
women with GDM, and was positively correlated with insulin resistance parameters. They
have also elaborated that although the fasting glucose level was similar in pregnant women
with GDM compared to healthy pregnant women, the HbA1c level, which showed long-term
glycemic control, was significantly higher. In addition, maternal serum YKL-40 level was
positively correlated with HbAlc, fasting insulin, BMI, and HOMA-IR in decreasing order
(25).

Regarding the results of this research, YKL-40 might be valuable in detecting low-grade
inflammation in pregnant women. However, there is a need for larger-scale prospective
randomized studies from the early period to the end of pregnancy to better and more
accurately evaluate the relationship between insulin resistance and inflammation.
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Abstract

Aim: In this study, we aim to present the results of patients in our clinic who underwent colonoscopy and
gastroscopy because of iron deficiency.

Method: Patients who underwent gastroscopy and colonoscopy for the etiology screening of iron deficiency
anemia in Ankara Ataturk Sanatorium Training and Research Hospital Gastroenterology Department between
July 2021 and December 2022 were included in the study. Age, gender, anamnesis and endoscopic results of the
patients were acquired retrospectively via investigation of patients files. SPSS 21.0 for statistical analysis
Windows program used.Descriptive statistical methods(mean,standard) were used.

Results: The mean age of men was 63.6+7.4 years, and the mean age of women was 58.4+8.6 years. During this
period, colonoscopy was requested in 576 (20%) of 2880 patients due to the etiology of iron deficiency anemia.
Of the patients, 280 (48.6%) were male and 296 (51.4%) were female. Gastroscopy was performed in 496 of the
cases. Although colonoscopy was normal, there were 40 (6.9%) patients who did not undergo gastroscopy. 205
(35.6%) patients had no endoscopic finding to explain anemia and 296 (51.4%) had no colonoscopic polyps or
carcinomas and no colonoscopic findings to explain anemia. Colonoscopy was normal in 98 (17%) of the
patients and there was no significant feature in esophagogastroscopy.

Conclusion: In the patients included in the study, polyps were detected in 52.4% of the patients and
adenocarcinoma in 6.5% of the patients during colonoscopy.When investigating the cause of IDA, it should be
kept in mind that there might be several underlying causes, especially if a pathology originating from the
gastrointestinal tract is considered.

Keywords: Iron Deficiency Anemia, Gastroscopy, Colonoscopy.

Ozet

Amac: Bu calismada klinigimizde demir eksikligi nedeniyle kolonoskopi ve gastroskopi yapilan hastalarin
sonuglarini sunmay1 amagladik.

Yontem: Temmuz 2021-Aralik 2022 tarihleri arasinda Ankara Atatiirk Sanatoryum Egitim ve Arastirma
Hastanesi Gastroenteroloji boliimiinde demir eksikligi anemisi etiyoloji taramasi i¢in gastroskopi ve kolonoskopi
yapilan hastalar ¢alismaya dahil edildi. . Hastalarin yas, cinsiyet, anamnez ve endoskopik sonuglar1 retrospektif
olarak hasta dosyalar1 incelenerek elde edildi. Istatistiksel analiz igin SPSS 21.0 Windows programi
kullanilmistir. Tanimlayic istatistiksel yontemler (ortalama, standart) kullanilmastir.

Bulgular: Erkeklerin yas ortalamasi 63,6474, kadmlarin yas ortalamasi 58,4+8,6 idi. Bu donemde 2880
hastanin 576'sina (%20) demir eksikligi anemisi etiyolojisi nedeniyle kolonoskopi istendi. Hastalarin 280"
(%48,6) erkek, 296's1 (%51,4) kadindi. Olgularin 496'sina gastroskopi yapildi. Kolonoskopi normal olmasina
ragmen gastroskopi yapilmayan 40 (%6,9) hasta vardi. 205 (%35,6) hastada anemiyi agiklayacak endoskopik
bulgu, 296 (%51,4) hastada kolonoskopik polip veya karsinom ve anemiyi agiklayacak kolonoskopik bulgu
yoktu. Hastalarin 98'inde (%17) kolonoskopi normaldi ve 6zofagogastroskopide anlamli bir 6zellik yoktu.
Corresponding Author: Ekmen MO, e-mail: onderekmen21@hotmail.com

Received: 26.06._2023, Accepted: 14.07.2023, Published Online: 30.09.2023

Cite: Ekmen MO, et al. Evaluation Of The Frequency Of Malignancies In Patients Who Performed Gastroscopy And
Colonoscopy  Because  Of  Iron  Deficiency  Anemia. Acta Medica Ruha.  2023;1(3):210-215.

https://doi.org/10.5281/zenod0.8164988

The journal is licensed under a Attribution 4.0 International (CC BY 4.0)




Evaluation Of The Frequency Of Malignancies In Patients Who Performed Gastroscopy And
Colonoscopy Because Of Iron Deficiency Anemia. Ekmen MO. et al.

Sonu¢: Calismaya dahil edilen hastalarda kolonoskopi sirasinda hastalarin %52,4'tinde polip, %6,5'inde
adenokarsinom saptanmistir. DEA nedeni arastirilirken altta yatan birkag neden olabilecegi akilda tutulmalidir.

Anahtar Kelimeler: Demir Eksikligi Anemisi, Gastroskopi, Kolonoskopi.

INTRODUCTION

World Health Organization (WHO) defines anemia as hemoglobin poverty while the
hemoglobin level is below 12 g/dl in adult women and below 14 g/dl in adult men. Iron
deficiency anemia is more rare in men than women and is the most frequently seen kind of
anemia(1). Iron deficiency anemia is not an illness. Experts should examine and elicit the
etiology for every patient (2). In different ages, the rate of etiological reasons of iron
deficiency anemia differs. In premenopausal women, the most common reason of iron
deficiency anemia is menstrual bleeding. Nevertheless in adult men and postmenopausal
women, the most common reason of iron deficiency anemia is chronic blood losses from the
gastrointestinal tract (3). The cause of IDA was found in 48-71% of patients who underwent
upper and lower endoscopic procedures; while in unexplained cases, it was reported that
overlooked lesions were determined in 35% of the cases that underwent repeat endoscopic
procedure. In fact, the success in the diagnosis of IDA has increased to 61-74% with the
examination of the small intestine (capsule endoscopy or double balloon enteroscopy) in
anemia that continues despite endoscopic examinations recently (4). In this study, we aim to
present the results of patients in our clinic who underwent colonoscopy and gastroscopy
because of iron deficiency.

METHOD

Patients who underwent gastroscopy and colonoscopy for the etiology screening of iron
deficiency anemia in Ankara Ataturk Sanatorium Training and Research Hospital
Gastroenterology Department between July 2021 and December 2022 were included in the
study. The study was carried out with the permission Ankara Ataturk Sanatorium Training
and Research Hospital Ethics Committee (Date: 13/02/2023, Decision N0:209039370). All
procedures were carried out in accordance with the ethical rules and the principles of the
Declaration of Helsinki Informed consent was obtained during the procedure and the data
were evaluated retrospectively. Age, gender, anamnesis and endoscopic results of the patients
were acquired retrospectively via investigation of patients files. Patients who were followed
up and treated for hematological and oncological malignancies, patients admitted with
gastrointestinal bleeding, patients under 18 years of age, patients with chronic renal and
hepatic failure, previously identified malignancy, previous gastric and intestinal resection,
known inflammatory bowel disease, malabsorption were not included in the study.

Statistical Analysis

SPSS 21.0 for statistical analysis Windows program used. Descriptive statistical
methods(mean,standard)were used.

RESULTS

During this period, colonoscopy was requested in 576 (20%) of 2880 patients due to the
etiology of iron deficiency anemia. Of the patients, 280 (48.6%) were male and 296 (51.4%)
were female. The mean age of men was 63.6+7.4 years, and the mean age of women was
58.448.6 years. Gastroscopy was performed in 496 of the cases. Although colonoscopy was
normal, there were 40 (6.9%) patients who did not undergo gastroscopy. 205 (35.6%) patients
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had no endoscopic finding to explain anemia and 296 (51.4%) had no colonoscopic polyps or
carcinomas and no colonoscopic findings to explain anemia. Colonoscopy was normal in 98
(17%) of the patients and there was no significant feature in esophagogastroscopy. However,
a total of 357 (61.9%) patients had either gastroscopic or colonoscopic findings that could
explain the anemia. Polyps were detected in 300 (52.4%) patients and carcinoma in 38 (6.5%)
patients during colonoscopy. Considering the number of polyps in patients with polyps, one
polyp was removed in 168 patients, two polyps in 58 patients, three polyps in 46 patients, five
polyps in 20 patients, and six polyps in 8 patients. Considering the diameters of the polyps,
195 (65%) diminitive polyps with <0.5 cm diameter, 36 (12%) with 1 cm diameter, 32
(10.6%) with 1.5 cm diameter, 20 (6%) with 2 cm diameter There were .6) polyps with a
diameter of 3 cm and 17 (5.6%) polyps. Considering the degree of dysplasia of the polyps,
122 (40.6%) had a mild degree of dysplasia. When we examine the total polyp localizations;
114 (38%) in the sigmoid colon, 54 (18%) in the rectum, 36 (12%) in the descending colon,
33 (11%) in the transverse colon, 33 (11%) in the ascending colon and 30 ( 10%) were found
in the cecum. When the histological types of polyps are examined, 210 (70%) hyperplastic
polyps, 73 (24.3%) adenomatous polyps; 42 (57.5%) were tubular adenomas, 21 (28.7%)
were tubulovillous adenomas, and 10 (13.8%) were villous adenomas. 4 (1.3%) were reported
to have mild chronic inflammation and regenerative changes, and 3 (1%) were reported as
inflammatory polyps. Polyps with other histological features were 10 (3.4%). 40 (13.3%) of
the patients with polyps had a family history of colonic ca or polyp. Of the patients with
polyps, 10 (3.3%) had a history of alcohol use more than 50 g/day, 65 (21.6%) had a history
of smoking over 25 packs/year, and 42 (14%) had a history of smoking under 25 packs/year .
There was a long history of active smoking (Table 1).

Table 1. Characteristics Of Patients With Polyps Detected By Colonoscopy

Total Number of Patients ‘ Total Number of Polyps

Localization Sigmoid colon 38%
Rectum 12%
Transvers colon 11%
Descending colon 12%
Ascending colon 11%
Cecum 10%

Polyp Diameter 0,5cm 65%
lcm 12%
1,5cm 0.6%
2cm 6.6%
3cm 5.6%

Histopathological Types Hyperplastic polyp 70%
Tubular adenoma 14%
Tubulovillous adenoma 7%
Villous adenoma 3.3%
Mild chronic inflammation 1.3%
Inflammatory polyp 1%
Dimer disease types 63.4%

Cigarettes and Alcohol 65 patient >25 pack year cigarette squits moking
42 patients <25 pack year cigaretteusing
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10 patients >50 gr/day heavy alcohol drinker

When we look at the localizations of those with colon cancer, 18 (47.3%) are in the sigmoid
colon, 6 (15.7%) are in the rectum, 6 (15.7%) are in the descending colon, and 4 (10.5%) are
ascending colon, 3 (7.8%) in the cecum, 1 (3.8%) in the transverse colon. When the
histological type of colon ca was examined, adenocarcinoma was detected in all of them.
Among these patients, 12 (31.5%) had a family history of colonic ca, 17 (50%) had a smoking
history for more than 20 years, and 4 (10.5%) had a history of alcohol use less than 30 g/day.
The others had no smoking or alcohol consumption history. When the BMI of the patients
was examined, it was seen that 4 of them were >30, 6 of them were <25 and the others were
between 25-30 (Table 2).

Table 2. Characteristics of patients with malignancies detected by colonoscopy

Histopathological Type Adenokarsinoma

Localization Sigmoid colon 47.3%
Rectum 15.7%
Descending colon 15.7%
Ascending colon 10.5%
Cecum 7.8%
Transvers colon 3.8%
Cigarettes and Alcohol 17 patients> 20 pack year cigarettes

4 giinde <30 gr/day alcohol
BMI >30 four patients
<25 six patients

25 - 30/tywenty five patients

Cardiac adenocarcinoma was detected in 1 and Barret's esophagus in 1 of the patients who
underwent gastroscopy. Among the patients, 60 had pathologically diagnosed chronic active
gastritis, 36 had ulcers, 55 had hyperplastic polyps, 6 had esophageal varices, 36 had
esophagitis, and 16 had hiatal hernia. Duodenal biopsy was taken for celiac in 47 of the
patients and celiac disease was detected in 24 patients. Biopsies were obtained from 496
patients for Helicobacter pylori and intestinal metaplasia. Among these, 236 had Helicobacter
pylori and 113 had intestinal metaplasia. There was an endoscopic finding that could explain
anemia in a total of 68.8 % of patients.

DISCUSSION

After the confirmation of iron deficiency anemia via laboratory studies endoscopic
examination of the gastrointestinal tract should be initiated. Before the endoscopic
examination, exclusion of such possible anemia reasons is necessary; dietary iron deficiency,
increased iron requirement and extra-gastrointestinal blood loss.

Two important causes of iron deficiency are chronic blood loss and iron absorption disorders.
Both conditions are closely related to the gastrointestinal system. In gastrointestinal
applications due to iron deficiency; it was determined that the reason of iron deficiency was
gastrointestinal in 43-86% of different patient groups (5-11).
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For patients with iron deficiency, the most common diagnoses is gastrointestinal system
cancers. In gastrointestinal system endoscopic examinations performed in patients with iron
deficiency anemia, the rate of malignancy has been reported to vary between 6% and 13% (5-
11). In a study which is conducted in Turkey due to iron deficiency anemia, it was reported
that malignancy was found at a rate of 3.81% in gastroscopy and 8.6% in colonoscopy (5). In
another study which is conducted in Turkey, adenocarcinoma was diagnosed in 0.9% of
patients who underwent upper gastrointestinal endoscopy and in 4.7% of patients who
underwent lower gastrointestinal system endoscopy in patients who were examined because
of iron deficiency anemia. Again in this study, the frequency of polyp detection in
colonoscopy was reported to be 45% (12). Although the diagnostic benefit of
esophagogastroscopy is higher than colonoscopy , colonoscopic examination is necessary
even in the presence of a benign upper gastrointestinal lesion to explain anemia, especially in
the elderly (13-15). Detection of significant colonic malignancy in patients with benign upper
gastrointestinal lesion necessitates whole colon examination(16-20).

In the patients included in the study, polyps were detected in 52.4% of the patients and
adenocarcinoma in 6.5% of the patients during colonoscopy, and their detailed characteristics
are mentioned in Tables 1 and 2. Neoplastic lesion (polyp or cancer) was detected in the colon
with a total rate of 61.9%. The most common lesion in gastroscopy was gastritis (72.3%). In
addition, gastroscopy revealed adenocarcinoma in 0.02% and Barret's esophagus, which was
premalignant in 0.02%. Polyps were found in 11%, celiac disease in 4.8%, and esophageal
varices and liver cirrhosis in 1.2%. These ratios show that both processes should be done
together. In addition, although only 47 patients had a biopsy for celiac, 24 (51%) were
positive for celiac, suggesting that routine duodenal biopsy should be performed in the
investigation of the etiology of iron deficiency anemia.

CONCLUSION

In conclusion, when investigating the cause of IDA, it should be kept in mind that there might
be several underlying causes, especially if a pathology originating from the gastrointestinal
tract is considered. Among these reasons, malignancies, which are the most important
diseases, have an important place. Considering that the frequency of colorectal cancer is
higher than gastric cancer today; it is suggested that colonoscopy should be performed firstly,
and if the colonoscopy result is negative, then gastroscopy should be performed.
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Abstract

Objective: Extensive muscle crush injury that results in crush syndrome is often fatal if not treated promptly and
vigorously. Although cases of Crush syndrome experienced by adults were frequently published in the previous
literature, data on Crush syndrome in children are limited. In this study, we aimed to elucidate the clinical and
laboratory findings of children with Crush syndromewho applied to our institution after the earthquake.
Methods: Thirty-eight children with crush syndrome who applied to our institution after the earthquake disaster
have been enrolled in this retrospective analysis. Demographic, clinical, and laboratory characteristics and early
outcomes of children with crush wounds have been evaluated retrospectively. All children with crush wounds
have been included in the analysis. Age, sex, height, and weight of the patient, admission and follow-up
laboratory parameters, presence of comorbid diseases, and transcutaneous oximetry measurement results have
been obtained from the hospital’s electronic database.

Results: The stay under wreckage ranged from 4 to 160 hours, averaging 30 hours. The mean length of hospital
stay was 13days, and the length of intensive care unit stay was seven days. There was a statistically significant
difference between the initial and final measurements of WBC, PLT, CRP, glucose, BUN, creatinine, AST,
ALT, LDH, uric acid, CK, and albumin values (p<0.05). Children with multiple extremity involvementhad
significantly elevated initiallaboratory measurements, while those with single extremity involvement presented
higher values in the final measurements (p<0.05).

Conclusion: The high creatine kinase levelsmight indicate the severity of muscle damage in Crush syndrome.
Elevated creatine kinase could be used to indicatemortality in these patients. Early assessment of compartment
pressure can eliminate the risk of amputation. Rapid diagnosis and aggressive fluid resuscitation in the
emergency department can prevent acute kidney injury or failure.

Keywords: Crush Syndrome, Extremity Involvement, Fasciotomy, Debridement, Earthquake.

Ozet

Amac: Crush sendromuyla sonuglanan yaygin kas ezilme yaralanmasi, hizli ve kuvvetli bir sekilde tedavi
edilmezse genellikle &liimciildiir. Onceki literatiirde yetiskinlerin yasadigi Crush sendromu vakalari siklikla
yayinlanmig olsa da, ¢ocuklarda Crush sendromuna iligkin veriler sinirlidir. Bu ¢aligmada deprem sonrasi
kurumumuza bagvuran Crush sendromlu ¢ocuklarm klinik ve laboratuvar bulgularinin aydinlatiimasini
amacladik.

Yontem: Bu retrospektif ¢alismaya deprem felaketi sonrast kurumumuza basvuran ezilme sendromlu 38 ¢ocuk
dahil edildi. Ezilme yarasi olan cocuklarin demografik, klinik ve laboratuvar ozellikleri ile erken donem
sonuclari retrospektif olarak degerlendirildi. Ezilme yarasi olan tiim ¢ocuklar analize dahil edilmistir. Hastanin
yas1, cinsiyeti, boyu, kilosu, bagvuru ve takip laboratuvar parametreleri, eslik eden hastalik varlig1 ve transkutan
oksimetre dl¢lim sonuglar1 hastanenin elektronik veri tabanindan elde edildi.
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Bulgular: Enkaz altinda kalma siiresi 4 ile 160 saat arasinda degiserck ortalama 30 saat olmustur. Ortalama
hastanede kalis siiresi 13 giin, yogun bakimda kalis siiresi ise yedi giindii. WBC, PLT, CRP, glukoz, BUN,
kreatinin, AST, ALT, LDH, iirik asit, CK ve albiimin degerlerinin baslangi¢ ve son oOlgiimleri arasinda
istatistiksel olarak anlamli fark vardi (p<0,05). Birden fazla ekstremite tutulumu olan ¢ocuklarda ilk laboratuvar
Olciimlerinde anlamli olarak yiiksek bulunurken, tek ekstremite tutulumu olanlarda son dl¢timlerde daha yiiksek
degerler saptandi (p<0.05).

Sonug: Yiiksek kreatin kinaz seviyeleri, Crush sendromunda kas hasarinin siddetini gosterebilir. Yiiksek kreatin
kinaz bu hastalarda mortaliteyi belirtmek i¢in kullanilabilir. B6lme basincinin erken degerlendirilmesi
amputasyon riskini ortadan kaldirabilir. Acil serviste hizli tan1 ve agresif sivi resiisitasyonu, akut bobrek hasarini
veya yetmezligini 6nleyebilir.

Anahtar Kelimeler: Crush Sendromu, Ekstremite Tutulumu, Fasyotomi, Debridman, Deprem.

INTRODUCTION

Crush syndrome is a form of traumatic rhabdomyolysis characterized by systemic
involvement that occurs after prolonged continuous pressure. Extensive muscle crush injury
that results in crush syndrome is often fatal if not treated promptly and vigorously (1).

Damages appear after prolonged pressure is applied to a muscle group. Pressure causes
muscle necrosis, and during revascularization, calcium, sodium, and water diffusion into
damaged muscle cells, accompanied by loss of potassium, phosphate, lactic acid, myoglobin,
and creatinine kinase. These changes can lead to hyperkalemia, acidosis, acute renal failure,
and hypovolemic shock (2). These patients may also develop serious local or systemic
infections complicated by disseminated intravascular coagulation (DIC). Myoglobin causes
kidney damage through mechanisms that are not fully defined. If renal failure develops,
hemodialysis is started (3).

Indications for fasciotomy are the absence of a distal pulse or open lesions. When a
fasciotomy is performed, the entire necrotic muscle must be radically removed (4). Crush
syndrome is usually encountered in war zones, mining disasters, earthquakes, and
occupational and traffic accidents. The first cases of Crush syndrome were identified during
the Sicilian earthquake in Messina in 1909. Also 1940, the relationship between crush
syndrome and myoglobinuric acute renal failure was reported (5). Difficulties with
communication and transportation during a disaster often preclude early rescue and
therapeutic interventions. Early extraction and intravenous fluid administration prevent failure

(6).

A violent earthquake happened at4:17 a.m. and 1:24 p.m. on February 6, 2023, in
southeastern and northwest regions of Turkey for 60 and 45 seconds, respectively, and
thousands of sleeping families have buried graves. The earthquake’s epicenter was
Kahramanmaras,recorded on the Richter scale as 7.7 and 7.6, respectively.

Although cases of Crush syndrome experienced by adults were frequently published in the
previous literature, data on Crush syndrome in children are limited.

Within the scope of this research, we aimed to elucidatethe relationshipbetween creatinine
kinase, fasciotomy, and amputation rate. Additionally, we have investigated whether
creatinine kinase is affected by the duration of stay in wreckageafter the earthquake.

METHOD

Thirty-eight children with crush syndrome who applied to our institution after the earthquake
disaster have been enrolled in this retrospective analysis. All procedures were followed in
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accordance with the ethical standards of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008.
Ethics committee approval has been granted from our institution at 03/03/2023 with protocol
number 332. As this was retrospective research, no informed consent was obtained from
participants or their legal representatives.

Demographic, clinical, and laboratory characteristics and early outcomes of children with
crush wounds have been evaluated retrospectively. All children with crush wounds have been
included in the analysis. Age, sex, height, and weight of the patient, admission and follow-up
laboratory parameters, presence of comorbid diseases, and transcutaneous oximetry
measurement results have been obtained from the hospital’s electronic database.

Statistical Analysis

The patient data collected within the scope of the study were published in the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp. Harmonik. NY) was
analyzed with the package program. Frequency and percentage were given as the categorical
data's mean, standard deviation, median, minimum, and maximum descriptive values.
"Independent Sample T Test" or "Mann Whitney U Test" for the two groups in the intergroup
comparisons, "Paired Sample T-Test" or "Wilcoxon test" for the evaluation ofthe difference
between the first and last measurement values, "Chi-square or Fisher's Exact Test" for the
evaluation of categorical variables Test" was used. The results were considered statistically
significant when the p-value was less than 0.05.

RESULTS

A total of 38 children have been enrolled within the scope of this research. The gender
distribution could be elaborated as follows: 52.6% (n=20) were female, and 47.4% (n=18)
were male. The mean age of the patients was ten years rangingbetween 1 to 17 years. The stay
under wreckage ranged from 4 to 160 hours, with an average time of 30 hours. The mean
length of hospital stay was 13 days(minimum two days, maximum 35 days),and the length of
intensive care unit stay was seven days(minimum 0days, maximum 28 days).Intubation and
mechanical ventilation have been performed on one patient each, respectively.The injured
extremity involvement could be elaborated as the bottom left (n=27), lower right(n=23), upper
left (n=9), and upper right (n=7).Fasciotomy has been performed on different areas: bottom
left (n=12), lower right (n=9), and upper left (n=5).Amputation has been performed on eight
patients, and debridement on 17. An infection has been observed in 38 children, and sepsis in
only one child. The distribution of baseline demographics and clinical features of the patients
are elaborated in Table 1.

The distribution of the first and last laboratory measurements of the patients is given in Table
2. When the table is examined, it was determined that there was a statistically significant
difference between the initial and final measurements of WBC, PLT, CRP, Glucose, BUN,
creatinine, AST, ALT, LDH, uric acid, CK, and albumin values (p<0.05).The median CK
level at admission was 18.1U/L(range 1.8 — 330U/L) and 208 U/L(range 1.5 — 919 U/L) at the
final measurement,and this difference was statistically significant (p<0.001). On the contrary,
CK-MB values at admission and final follow-up did not reach significance (97.2 U/L range
19.6 — 466U/L versus 77.5 U/L range 18.5 — 432 UJ/L respectively, p<0.070).
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Table 1. Distribution of Demographic and Clinical Findings of Patients
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Variables (N=38) Average + SD Median (Min-Max)
Age (years) 10+4.4 9 (1-17.4)
Height (cm) 132.6+24.4 135 (72-172)
Weight (kg) 37+15.5 32 (12-64)
Gender

Female 20 (52.6)

Male 18 (47.4)

Wreckageperiod (hours) 30.3£37.4 13 (4-160)
Protein in Urine 135.7£135.4 68 (68-338.7)
Hyperbaric O, Treatment 38 (100)

Hospitalization (days) 13.1£8.2 11 (2-35)
ICU stay (days) 7+6.3 6.7 (0.2-27.7)
Intubation 1(2.6)

Mechanical Ventilation 1(2.6)

Sepsis 1(2.6)

Injured extremity

Upper right 7 (18.4)

Upper left 9 (23.7)

Lower right 23 (60.5)

Bottom left 27 (71.1)

Fasciotomy 17 (44.7)

Anatomical region

Upper left 5(29.4)

Lower right 9 (52.9)

Bottom left 12 (70.6)

Debridement 17 (44.7)

Amputation 8 (21.1)

Amputation direction

Upper left 2 (25)

lower right 6 (75)

Bottom left 7 (87.5)

Infection 38 (100)

Blood Transfusion 2(9.1)

Wound KX 6 (66.7)

The distribution of demographic characteristics according to the involvement of one or more
extremities is given in Table 3. When the table was examined, there was no statistically

significant difference between the two groups in all demographic and clinical findings.
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Table 2. Distribution of Laboratory Measurements of Patients

Variables First Measurement ‘ Final Measurement p-value
Average = SD | Median (Min-Max) | Average=SD | Median (Min-Max)
WBC 14.1+6.5 11.8 (5.6-34.9) 11.4+4.9 10.7 (4.7-27.5) 0.028
Hemoglobin 12.1£5.4 10.4 (7.3-36.7) 12.5£12 9.4 (6.9-79) 0.790
HCT 36+11.2 33.9 (22.7-82.2) 32.8+13.6 30.1 (5.4-82.2) 0.150
PLT 309.3+127.9 313 (91-593) 431.8+189.8 436 (59-915) <0.001
CRP 65.3+54.6 41.9 (2-160.9) 23+41.1 4.1 (2-203.8) <0.001
PT 65.3+23.8 73 (7-98) 67+22 72.5 (13-98) 0.645
APTT 33.4+18.6 28.6 (17.8-102.1) 32.4+16.3 29.5(16.1-96.3) 0.778
INR 1.3+0.3 1.2 (1-2.5) 1.2+0.4 1.2 (1-3.6) 0.760
Fibrinogen | 358.7+147.1 369 (24-671) 304.2+130.3 316 (22-546) 0.068
Glucose 143.7+90.2 113.5 (74-446) 106.5£47.3 96.5 (65-324) 0.009
BUN 82.8+84 40 (4-343) 29.7£15.8 26 (10-90) <0.001
Creatinine 1+1.3 0.5 (0.3-5) 0.6+0.5 0.4 (0.1-2.8) 0.015
AST 594.4+636.3 336 (31-3004) 93.6+177.2 33.3(8-891.5) <0.001
ALT 332.44475 240 (29-2986) 68+94.8 33.5 (9-536) 0.002
LDH 1765.1+2502.1 1022 (22.1-10023) 475.8+378 393.5 (44-2201) 0.001
Uric Acid 6.35.3 4.1 (1.8-20) 3+1.3 2.8 (0.9-7.8) <0.001
CK 45.2465.3 18.1 (1.8-330) 258.8+249.6 208 (1.5-919) <0.001
CK-MB 137.1+£127.2 97.2 (19.6-466) 119.7+118 77.5 (18.5-432) 0.070
Albumin 24.9+7.1 25 (13-44) 31.429.5 34 (6-49.1) <0.001
Na 134.9+8.2 135 (121-162) 134.3£16.6 137 (37-144) 0.827
K 4.6+1.3 4.2 (3.1-9.2) 4.7+1.5 4.4 (3.2-9.5) 0.802
Ca 7.9+1 7.9 (5.3-10.1) 8.3+1.8 8.8 (1.8-10.5) 0.274
Fosfor 4.8+2.5 4.5(1.4-12.1) 4.5+1.2 4.4 (1.4-6.1) 0.340

The distribution of laboratory measurements according to the involvement of one or more
extremities is given in Table 4. When the table was examined, it was seen that there was a
statistically significant difference between the two groups in the baseline WBC, uric acid,
potassium values, and final WBC, albumin, and calcium measurements (p<0.05).Children
with multiple extremity involvementhad significantly higher initiallaboratory measurement
levels, while this was vice versain those with single extremity involvement, as they presented
higher values in the final measurements.
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Table 3. Distribution of Demographic and Clinical Findings of Patients with Single and MultipleExtremity
Involvement

Variables Single extremity (n=14) Multiple extremity(n=24)
Average+ Median Average+ Median
n (%) HR (Min-Max) n (%) HR (Min-Max)
Age (years) 10.8+5.6 10.4 (2-17) 9.9+3.5 9 (1-17.4) 0.614
Height (cm) 133.9430 | 133.5(76-172) 131.8+21. | 135 (72-162) 0.794
1
Weight (kg) 38.3+17.9 34 (12-61) 36.3+143 | 32 (14-64) 0.702
Gender 0.151
Female 10 (71.4) 10 (41.7)
Male 4 (28.6) 14 (58.3)
Time spent in 28.2+39.8 14 (4.5-160) 31.5+36.7 | 11.5 (4-128) 0.798
the wreckage
(hours)
Hospitalizati 13.249.8 14 (2-35) 13+7.4 11 (2-35) 0.925
on (days)
ICU 7.3+7.4 6.4 (0.2-27.7) 6.845.8 6.7 (0.8-27.7) 0.855
hospitalizatio
n (days)
Intubation 0(0) 1(4.2) 1.000
Mechanical 0(0) 1(4.2) 1.000
Ventilation
Fasciotomy 7 (50) 10 (41.7) 0.873
Debridement 7 (50) 10 (41.7) 0.873
Amputation 2 (14.3) 6 (25) 0.684
Blood 0 (0) 2 (13.3) 1.000
transfusion
Wound K-X 2 (66.7) 4 (66.7) 1.000
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Table 4. Distribution of Laboratory Measurements of Patients with Single and MultipleExtremity Involvement

Measurements

Single extremity (n=14)

Multiple-extremity (n=24)

p-value

AveragetHR Median (Min-Max) AveragetHR Median (Min-Max)
First-WBC 10.7+3.9 10.4 (5.6-21.8) 16.2+7 13.8 (8.6-34.9) 0.004
Final-wBC 8.8+2.6 9.2 (4.7-13.4) 12.9+5.4 11.4 (6.7-27.5) 0.011
First-Hb 12.9+8.1 10.2 (7.8-36.7) 11.6+3.1 11 (7.3-20.4) 0.582
Final-Hb 12.6+6.9 9.7 (7.9-30.5) 12.5+14.3 9.3 (6.9-79) 0.985
First-HCT 34.2+7.5 34.1 (23.9-50.2) 37.1+13 33.4 (22.7-82.2) 0.453
Final Hct 29.9+8.1 30.1 (5.4-39.1) 34.5+15.9 29.2 (22.9-82.2) 0.318
First-Plt 295.9+113.7 315.5 (91-469) 317.1+137.2 306.5 (107-593) 0.628
Final PIt 474.9+121.4 478 (258-707) 406.7+218.7 361.5 (59-915) 0.291
First-CRP 49.6+53.5 20.1 (6.5-153.7) 73.7+54.4 70.8 (2-160.9) 0.204
Final-CRP 10.3+25.4 2 (2-93.9) 29.9+46.5 12.3 (2-203.8) 0.170
First-PT 69.7+25.2 80.5 (12-92) 63.1+23.4 62.5 (7-98) 0.446
Final-PT 72.8422.4 78.5 (13-91) 64.1+21.6 70.5 (14.2-98) 0.273
First-APTT 28.2+5.8 27.1 (23-45) 36+22.1 29 (17.8-102.1) 0.114
Final APTT 27.6+4.5 26.5(21.8-39.4) 34.8+19.4 30.1 (16.1-96.3) 0.216
First-INR 1.3+0.4 1.1 (1.1-2.5) 1.240.2 1.2 (1-1.9) 0.652
Final-INR 1.1+0.1 1.1(1-1.4) 1.3+0.5 1.2 (1-3.6) 0.370
First-Fibrinogen 313.4+207.1 385 (24-563) 372.8+128.6 366.5 (219-671) 0.445
Final-Fibrinogen 250+165.6 274 (22-462) 321.1+118.4 328 (140-546) 0.298
First-Glucose 157.6+120.4 106 (75-446) 135.6+68.7 120 (74-408) 0.540
Final-Glucose 110+62 96.5 (84-324) 104.4+37.7 97.5 (65-245) 0.731
First-BUN 59.7+67.5 30 (4-218) 95.3+90.6 52.5 (10-343) 0.223
Final-BUN 26.5+8.9 26 (13-42) 31.4+18.4 29 (10-90) 0.369
First-Creatine 0.9+0.9 0.6 (0.3-3.1) 1.1+1.5 0.5(0.3-5) 0.679
Final-Creatine 0.5+0.2 0.5(0.1-0.9) 0.6+0.6 0.4 (0.3-2.8) 0.682
First-AST 378.2+395.6 255 (31-1527) 720.5+719.6 452.5 (33-3004) 0.111
Final-AST 4524342 32.5 (16-140) 121.84218.1 45 (8-891.5) 0.104
First-ALT 2074152 219.5 (29-562) 405.6+578.5 298 (76-2986) 0.218
End-ALT 45.8+52.8 32 (9-185) 80.9+111.4 36.7 (9-536) 0.277
First-LDH 1086.8+918.9 881 (132-3025) 2160.7+3025.1 1071 (22.1-10023) 0.117
Final-LDH 323.2+140.3 295 (44-530) 564.8+443 466 (46.3-2201) 0.056
First-Uric-Acid 4+3.1 3.2(1.8-13.4) 7.6£5.9 5.6 (1.9-20) 0.018
Final-Uric-Acid 3.1+0.9 2.9(1.6-5.2) 2.9+1.6 2.8(0.9-7.8) 0.736
First-CK 46.8+86.4 13.4 (1.8-330) 44.2+51.4 18.1 (3.2-167.2) 0.909
Final-CK 216.8+183.2 147 (1.5-629) 283.3+282.1 217 (1.5-919) 0.435
First-CK-Mb 69.6+55.1 50.4 (26.9-150.4) 164.1+139.8 147.2 (19.6-466) 0.222
Final- CK-Mb 76.1+52.6 70.1 (22.1-142.1) 137.1+134.2 98 (18.5-432) 0.404
First-Albumin 25.1+6 25.5 (13-34) 24.7+7.7 24 (13.8-44) 0.884
Final -Albumin 35.8+8.1 36 (13-49.1) 28.8+9.4 28.6 (6-44) 0.026
First-Na 13745.7 136.5 (128-150) 133.849.3 134 (121-162) 0.246
Final -Na 137.942.7 138.5 (133-142) 132.3420.6 137 (37-144) 0.321
First-K 4105 4.1 (3.4-5.2) 4.9+15 4.8(3.1-9.2) 0.023
Final -K 4.4+0.4 4.5 (3.9-5) 4.8+1.8 4.3 (3.2-9.5) 0.314
First-Ca 8.3+0.9 8.4 (6.7-9.9) 7.7+1 7.4 (5.3-10.1) 0.055
Final-Ca 9.1+0.4 9.2 (8.1-10) 7.8+2.1 8.5 (1.8-10.5) 0.007
First-Phosphorus 4.5£1.2 4.5 (2.6-6.5) 543 4.2 (1.4-12.1) 0.483
Final-Phosphorus 4.8+0.8 4.7 (3.1-6.1) 43+1.4 43(14-6.1) 0.245
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DISCUSSION

Trauma types seen during earthquakes differ according to the infrastructure characteristics of
the countries. For example, when all hospital admissions were reviewed during the 2005
Battagram, Pakistan Earthquake, it was reported that superficial traumas such as laceration
and contusion were the most common, followed by orthopedic extremity trauma, head trauma,
thoracic trauma, and closed abdomen trauma (7). In the 2011 Van, Turkey Earthquake, 95%
of the disaster victims were brought to hospitals with soft tissue trauma, followed by multiple
extremity fractures and compartment syndrome (8). In the Southern Italy Earthquake,
approximately half of the disaster victims were injured in more than one part of the body;
here, too, the most frequently reported injury type was laceration, followed by contusions,
fractures, and cuts (9). One of the most detailed documentation on earthquake traumas was
made after the Hanshin-Awaji Earthquake in Japan. In the first 15 days after the disaster,
earthquake-related traumas were found in 2718 out of 6107 patients in the examination
admission to 95 hospitals. Extremity, spine, pelvis, and other fractures were recorded most
frequently in this patient group. Soft tissue traumas, including contusions, lacerations, and
cuts, occurred in 35.1%; crush syndrome developed in 372 patients, and peripheral nerve
damage was detected in 131 patients (10). When extra-extremity traumas were examined in
patients with crush syndrome in the Kobe Earthquake and the Marmara Earthquake in our
country, thoracic and abdominal traumas with a high mortality rate were followed by head
and pelvis traumas (11). In our study, the injured extremity involvement could be elaborated
as the bottom left (n=27), lower right (n=23), upper left (n=9), and upper right
(n=7).Fasciotomy has been performed on different areas: bottom left (n=12), lower right
(n=9), and upper left (n=5).

Rhabdomyolysis occurs due to the stretching of the muscle sarcolemma due to pressure.
When the sarcolemma is stretched, its permeability increases, and sodium, calcium, and water
enter the cell. When the intracellular calcium level increases, proteolytic enzymes are
activated,destroying the membrane (12). As a result, potassium, aldolase, phosphate,
myoglobin, creatine kinase, lactate dehydrogenase, AST, ALT, and uric acid penetrate the
bloodstream. These substances, whose levels rise in the blood, are responsible for toxic and
fatal complications. Another mechanism that triggers rhabdomyolysis is ischemia. Ischemia
occurs in skeletal muscle within 30 minutes, and edema and lysosome degranulation occur.
Free radicals released in ischemia-reperfusion damage that develops during ischemia recovery
also affect the pathogenesis of rhabdomyolysis (13). Increased intra-compartmental pressure
due to trauma or edema disrupts the circulation in the muscle tissue. Impairment of blood
supply causes ischemia, and edema tissue ischemia causes necrosis. ARF can be seen due to
acidosis and myoglobinuria resulting from muscle tissue destruction (12 — 14).

The enzyme creatine kinase (CK) is found in striated muscles and is released into the
circulation in case of muscle damage. Creatine kinase has two subtypes, CK-MM and CK-
MB. In rhabdomyolysis, high concentrations of CK—MM enter the circulation. Serum CK
concentration, mainly the CK—-MM subtype, is the most sensitive indicator of muscle damage.
The serum CK level begins to rise approximately 2 — 12 hours after muscle injury, peaks
within 24 — 72 hours, then declines at a steady rate of 39% of the previous day’s valueand
returns to its normal value in 3 — 5days(15).Anion gap metabolic acidosis is increased s due to
organic acids released from necrotic muscle cells, accumulated organic acids due to acute
kidney injury (AKI), and lactic acid. Rhabdomyolysis usually leads to a faster increase in
plasma creatinine than other causes of AKI. The BUN/creatinine ratio is often low in this
patient group. Normal serum creatine kKinase values are 25 — 175 U/L, but in cases with Crush
syndrome, it usually rises above 15.000 IU/L. The peak value of creatine kinase can reach

actamedicaruha.com Page 223



Clinical Features & Early Treatment Outcomes Of Children With Crush Syndrome After
Kahramanmaras Earthquake. Mertsoy Y. et al.

100.000 IU/L. High creatine kinase values (especially CK>75.000 IU/L) are associated with
acute kidney failure and mortality. The half-life of creatine kinase is 1.5 days, and the half-life
of myoglobin is 3 hours. Also, creatine kinase is not removed by kidney or dialysis.
Therefore, creatine kinase monitoring is more reliable than myoglobin monitoring for the
treatment and prognosis of Crush syndrome (16). CK activity above 5.000 IU/L indicates
severe muscle damage and is a potential indicator of kidney failure that may develop.
Clinically, rhabdomyolysis can vary from asymptomatic to life-threatening clinical conditions
such as cardiac arrhythmias, acute Kkidney injury, and disseminated intravascular
coagulation(17). In our study, the median CK level at admission was 18.1U/L(range 1.8 — 330
U/L) and 208 U/L(range 1.5 — 919 U/L) at the final measurement, and this difference was
statistically significant (p<0.001). On the contrary, CK-MB values at admission and final
follow-up did not reach significance (97.2 U/L range 19.6 — 466 U/L versus 77.5 U/L range
18.5 — 432 U/L respectively, p<0.070).

The prominent local finding in patients is compartment syndrome. Other local findings are
elaborated as 6P: pain, pressure, paresthesia, pulselessness, paresis, and pallor. Systemic
findings differ according to the affected organ. Systemic findings are hypovolemic shock,
hypotension, AKF, arrhythmia, heart failure, respiratory failure, infection, and sepsis. Oliguria
or anuria may be seen in patients due to AKF(19).

Fasciotomy is a surgical incision in the fascia of the injured muscle to reduce
intracompartmental pressure. There is no consensus on the indications for fasciotomy.
Routinely performed fasciotomies in the early period can reduce the risk of necrotic muscle
mass, the severity of kidney failure, peripheral neuropathy, and ischemic contracture, but they
increase the risk of infection. Fasciotomy is a major risk factor for sepsis and should not be
performed unless there are clear indications(20). Sepsis developed in 25% of patients who
underwent fasciotomy in the Marmara Earthquake (21). During the Van Earthquake, 5
(23.8%) of 21 victims who underwent fasciotomy in Van Training and Research Hospital
received treatment for sepsis (22). Fasciotomy should be considered in selected patients at
risk of ischemia and gangrene, whose distal pulse cannot be obtained, whose
intracompartmental pressure exceeds 50 mmHg, or whose pressure values between 30 and 50
mmHg do not tend to decrease for more than 6 hours.Guidelines recommend that amputation
be limited to situations where a limb is unrecoverable or where injuries to the limb cause
sepsis, systemic inflammation, or uncontrollable bleeding. Iskit et al. reported that they
performed fasciotomy in nine extremities of six children with compartment syndrome, who
were admitted late after the third day, in whom distal pulses could not be detected. Still, they
did not perform an amputation on patients (23). Donmez et al. reported performing
fasciotomy in 15 of 20 pediatric patients and amputation in six extremities of four
children(24).1n our study, infection was observed in 38 children, and sepsis in only one child.
Amputation has been performed on eight patients, and debridement on 17.

In the 1999 Marmara earthquake, child mortality was low compared to the general affected
population. Only 18.7% of the population in the earthquake area were younger than ten years
old, but only 1.9% of crush-related AKI patients were that age. This suggests that children
may have died at the earthquake scene or been less affected by rhabdomyolysis complications
due to their low body surface area (25). In a study by Jacquet et al., who systematically
reviewed the literature on earthquake-related injuries in the pediatric population from 1950 to
2012 to provide recommendations for improving the reporting and classification of pediatric
injuries in disasters, crush injuries were reported between 6.3% and 18.7% (26). It has been
shown that the duration of being under the wreckage for children exposed to crush syndrome
after the Marmara earthquake was also significantly longer than adults (23, 24). This finding
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suggests that children are protected from trauma in narrow ranges. During the Guatemala
earthquake, trauma risk and mortality were inversely proportional to age, except for very
young children, probably because they slept with their parents (27). In the Iran-Bam
earthquake, the percentage of crushed children and youth younger than 15 was significantly
lower than the affected adult population in the same region (28). Less trauma, fractures, and
chest injuries were recorded in children younger than ten in the China earthquake (29).
Similar observations were also reported after the Japan Kobe earthquake (10).

Donmez et al. stated that crushing syndrome of a large skeletal muscle mass, sensory and
motor disturbances in the extremities, myoglobinuria and/or hematuria, and serum creatine
kinase levels >1.000 U/L as diagnostic criteria for crush syndrome in the children they
followed after the 1999 Marmara earthquake (24). Iskit et al. reported that they considered
children with myoglobinuria or AKI (the cases with serum creatinine levels above 1.2 mg/dl
or oliguria were accepted as AKI) with crush injury as crush syndrome (23). Oda et
al.published the incidence of AKI in children with one, two, and three extremity injuries as
50.5%, 74.5%, and 100%, respectively. In the same study, they indicated that they observed
AKI only in 14.3% of children with one extremity injury and in 85.7% of children with
multiple extremity injuries and that the number of affected extremities is an important factor
in determining the severity of crush syndrome (30). In our study, intubation and mechanical
ventilation were performed on one patient each, respectively. Regarding biomarkers and
laboratory parameters, there was a statistically significant difference between the two groups
in the baseline WBC, uric acid, potassium values, d final WBC, albumin, and calcium
measurements (p<0.05).Children with multiple extremity involvementhad significantly higher
initiallaboratory measurement levels, while this was vice versain those with single extremity
involvement, as they presented higher values in the final measurements.

CONCLUSION

As earthquakes are unpredictable, it is necessary to be prepared. The high creatine kinase
levelsmight indicate the severity of muscle damage in Crush syndrome. Elevated creatine
kinase could be used to indicate in-hospital mortalityin these patients. Early assessment of
compartment pressure can eliminate the risk of amputation. Rapid diagnosis and aggressive
fluid resuscitation in the emergency department can prevent acute kidney injury or failure.
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APTT - Activated partial thromboplastin time
AST : Aspartate transaminase

BUN : Blood urea nitrogen

CK : Creatine kinase

CRP : C — reactive protein

DIC : Disseminated intravascular coagulation
Hb : Hemoglobine
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ICU . Intensive care unit

INR . International normalized ratio

LDH . Lactate dehyrogenase

MV : Mechanical ventilation

PLT : Platelets

PT : Prothrombine time

SPSS . Statistical Package for the Social Sciences
WBC : White blood cells
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Abstract

Introduction: Favipiravir causes ocular toxicity at high doses. Thiamine pyrophosphate (TPP) therapy can
prevent ocular damage by reversing oxidative damage.

Objective: To investigate the ocular effect of favipiravir in rats and determine the protective effect of thiamine
pyrophosphate (TPP) against the possible ocular toxicity of favipiravir.

Method: The rats were randomly divided into three groups; healthy control (HC), favipiravir administered
(FAV), and TPP + favipiravir administered (TFAV). In the TFAV group, TPP was intraperitoneally injected at a
dose of 25 mg/kg. In the HC and FAV groups, distilled water was applied as a solvent. One hour later,
favipiravir was administered to the FAV and TFAV groups at 200 mg/kg orally by gavage twice a day. TPP was
injected once a day. This procedure was repeated for one week. All rats were sacrificed under anesthesia, and the
biochemical parameters and histopathological levels were analyzed.

Results: It was determined that the FAV group had higher blood MDA levels (p<0.001) and lower tGSH, SOD,
and CAT levels (p<0.001) than the other groups. MDA levels of HC and TFAV groups were similar (p=0.407).
It also inhibited the reduction in TPP, tGSH, SOD, and CAT (p<0.001). There was no significant difference
between HC and TFAV groups regarding tGSH and CAT (p>0.05). In the histopathological examinations, severe
collagen fiber degeneration and moderate hyperemia were observed in the corneal and scleral tissues in the FAV
group.

Conclusion: The findings of the study showed that favipiravir caused damage to the cornea and sclera tissue
through oxidative damage and TPP reduced this damage. Our study results suggest that TPP may be beneficial in
Favipiravir-induced ocular toxicity.
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Ozet

Giris: Favipiraviryiiksek dozlarda okiiler toksisiteye neden olmaktadir. Tiamin pirofosfat (TPP) tedavisi
oksidatif hasari tersine ¢evirerek okiiler hasari dnleyebilir.

Amag: Favipiravirin siganlarda okiiler etkisini aragtirmak ve favipiravirin olas1 okiiler toksisitesine kargt TPP
koruyucu etkisini belirlemek.

Yontem: Sicanlar rastgele {i¢ gruba ayrildi; saglikli kontrol (HC), favipiraviruygulanan(FAV) ve TPP +
favipiravir (TFAV)uygulanan. TFAV grubuna TPP intraperitoneal olarak 25 mg/kg dozunda enjekte edildi. HC
ve FAV gruplarinda ¢oziicii olarak distile su uygulandi. Bir saat sonra FAV ve TFAV gruplarina giinde 2 kez
200 mg/kg oral sonda ile favipiravir uygulandi. TPP giinde bir kez enjekte edildi. Bu prosediir bir hafta boyunca
tekrarlandi. Tiim sicanlar anestezi altinda sakrifiye edildi ve biyokimyasal parametreler ve histopatolojik
seviyeleri analiz edildi.

Bulgular: FAV grubunun diger gruplara gore kan MDA diizeylerinin daha yiiksek (p<0.001), tGSH, SOD ve
CAT diizeylerinin daha diisiik oldugu (p<0.001) belirlendi. HC ve TFAV gruplarinin MDA diizeyleri benzerdi
(p=0,407). Ayrica TPP, tGSH, SOD ve CAT'deki azalmay1 da inhibe etti (p<<0.001). tGSH ve CAT acisindan HC
ve TFAV gruplar1 arasinda anlamli fark yoktu (p>0,05). Histopatolojik incelemelerde FAV grubunda kornea ve
sklera dokularinda ileri derecede kollajen lif dejenerasyonu ve orta derecede hiperemi gozlendi.

Sonu¢: Caligmanin bulgulari, favipiravirin oksidatif hasar yoluyla kornea ve sklera dokusunda hasara neden
oldugunu ve TPP'nin bu hasari azalttigin1 gosterdi. Calisma sonuglarimiz, TPPnin favipiravirin neden oldugu
okiiler toksisitede faydali olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Favipiravir, Okiiler Toksisite, Oksidatif Stres, Tiamin Pirofosfat.

INTRODUCTION

Favipiravir is a purine nucleoside precursor antiviral drug that competitively inhibits the
RNA-dependent RNA polymerase (RdRp) enzyme (1). It is converted to its active form,
favipiravir-ribofuranosyl-50-triphosphate  metabolite, through phosphoribosylation and
phosphorylation in tissues (2). Favipiravir was first manufactured by the Japanese
pharmaceutical company Fujifilm Toyama Chemical Co. Ltd. (3). It was initially found to be
effective against the influenza virus in vitro (4).However, evidence from in vitro and clinical
studies has shown that favipiravir is also a promising drug against a broad spectrum of RNA
viruses (5). It has been determined that favipiravir is effective against many RNA viruses,
such as Ebola, norovirus, and enterovirus.1 In addition to other RNA viruses, such as the
Ebola virus, a few studies have also reported the effects of favipiravir against rhinovirus and
respiratory syncytial viriis (6).

It has been suggested to use high doses of favipiravir in infections of COVID-19, Ebola, and
similar viruses, and it has been stated that these viruses are sensitive to high doses of
favipiravir (7). However, favipiravir can have toxic effects at high doses (8), which can be
seen in the form of diarrhea, nephrotoxicity, increased serum uric acid and transaminase
levels, decreased white blood cell and neutrophil levels, nausea, vomiting, abdominal pain,
skin rash, itching, delirium, hallucinations, and convulsions (9,10). Side effects such as
blurred vision and blue light reflection have been reported after the use of favipiravir in the
treatment of COVID-19 (11). Favipiravir has also been shown to cause oxidative liver
damage by increasing the level of malondialdenyde (MDA) formed by peroxidation of
membrane lipids and decreasing the levels of endogenous oxidants, such as catalase (CAT),
superoxide dismutase (SOD) and glutathione (GSH) (12).

The global increase in cases of COVID-19 has led to the need to discover and develop new
therapeutics with superior efficacy to treat this disease. Thiamine pyrophosphate (TPP) is the
active metabolite of thiamine in the body. TPP participates as a cofactor in the reactions of
enzymes that maintain cell redox state through the synthesis of glutathione and nicotinamide
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adenine dinucleotide phosphate (NADPH) (13). It has been stated that TPP protects retinal
tissue by preventing the increase in MDA from ethanol-induced oxidative damage to the
retina, as well as the decrease in tGSH (14). In addition, it has been suggested that TPP
suppresses the formation of diabetic retinopathy by preventing the decrease of SOD and other
enzymatic antioxidant systems (15).

In the literature review, no experimental study was found regarding the effects of favipiravir
on eye tissue. Therefore, in the current study, we aimed to investigate the ocular effect of
favipiravir biochemically and histopathologically and determine the protective effect of TPP
against the possible ocular toxicity of favipiravir.

METHOD
Animals

In the current study, 18 male albino Wistar rats (265-272 grams) were included. Animals were
obtained from Experimental Animals Application and Research Center of our university.
Before the experiment, the rats were kept at the appropriate temperature (21-23°C), 12 hours
of light-dark cycle, and fed ad libitum. This research followed according to the Association
for Research in Vision and Ophthalmology (ARVO) statement for the Use of Animals in
Ophthalmic and Vision Research. This research also followed the Institute of Laboratory
Animal Resources Guide for the Care and Use of Laboratory Animals. Ethical approval was
obtained from the Animal Experiments Local Ethics Committee of our university for the
procedures to be applied to rats (meeting date: 28.07.2022, decision no: 07/35).

Chemical Substances

Thiopental sodium was obtained from IE Ulagay (Turkey), favipiravir from a training and
research hospital affiliated with the Turkish Ministry of Health, and an injectable form of TPP
from Biopharma (Russia).

Experimental Groups

Healthy control (HC), favipiravir administered (FAV), and TPP + favipiravir administered
(TFAV) groups were formed from rats by randomization, with six animals in each group.

Experimental Procedure

For the experiment, the animals in the TFAV (n = 6) group were injected with TPP (25
mg/kg) intraperitoneally. In the HC (n = 6) and FAV (n = 6) groups, distilled water was given.
One hour after administration of TPP and distilled water, favipiravir (200 mg/kg) was given
orally twice a day to rats in FAV and TFAV groups. TPP was injected once a day. This
procedure was repeated for one week. At the end of a week, blood samples were taken from
the tail veins of the animals for MDA, tGSH, SOD, and CAT analysis, and then euthanized
with 50 mg/kg thiopental sodium, and the eyeballs were removed. The cornea, sclera, and
retinal tissues of the eye were analyzed histopathologically. The obtained data were compared
between the groups.

Biochemical Analyses

MDA (umol/g protein), GSH (nmol/g protein), and SOD (u/mg protein) in blood samples
were measured using the commercial enzyme-linked immunosorbent assay (ELISA) kits for
experimental animals, and each analysis was performed according to the kit instructions
(product number: 706002, 703002, and 10009055, respectively, Cayman Chemical
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Company). CAT (u/mg protein) determination was made according to the method proposed
by Goth (16). Protein determination was undertaken spectrophotometrically at 595 nm
according to the Bradford method (17).

Histopathological Examination

Eye tissues were fixed in a 10% formalin solution. After routine tissue follow-up, 5 pm
sections were obtained and stained with hematoxylin-eosin. Prepared sections were analyzed
histopathologically under the light microscope (Olympus BX 51, Japan). Photos were taken
with a digital camera (Olympus DP 71). Histopathological findings, which were determined
semi-quantitatively in the evaluation, were evaluated as absent (0), mild (1), moderate (2), and
severe (3).

Statistical Analysis

IBM SPSS Statistics 22 program was used for statistical analysis and p<0.05 was considered
significant. The data of the study were expressed as mean value + standard deviation.
Statistical analysis for biochemical data was performed with a one-way ANOVA test.
Afterward, the Tukey HSD test was applied. Since the histopathological data were ordinal,
they were preferred with the Kruskal-Wallis test, which is a non-parametric method, and then
a pairwise comparison was made with Dunn's test.

RESULTS
Biochemical Results

As seen in Figure 1 and Table 1, favipiravir administration increased MDA levels compared
to the HG group (p<0.001). The addition of TPP to favipiravir appeared to inhibit this
increase (p<0.001) and approximate the MDA data of the TFAV group to those of healthy
animals (p=0.407). tGSH, SOD, and CAT levels obtained from animals in the FAV group
were found to be statistically significantly lower than those of the HCand TFAV groups
(p<0.001). With TPP application, tGSH and CAT levels were close to healthy animals
(p>0.05), while the difference in SOD levels was significant (p=0.003).

Table 1. Analysis Results of Biochemical Variables

HC FAV TFAV HC vs. HC vs. FAV vs.
Variables FAV TFAV TFAV Fip
X £SD (meanzstandard deviation) p values
MDA 1.13£0.13 | 4.60+£0.37 | 1.33+0.26 | <0.001 0.407 <0.001 304.658/<0.001
tGSH 3.56+0.13 | 1.58+0.17 | 3.27+0.26 | <0.001 0.050 <0.001 182.645/<0.001
SOD 8.65+0.25 | 4.20+0.57 | 7.69+0.35 | <0.001 0.003 <0.001 192.009/<0.001
CAT 6.36+0.11 | 3.50+0.21 | 5.98+0.41 | <0.001 0.066 <0.001 192.696/<0.001

HC: Healthy Control; FAV: Favipiravir Group; TFAV: Thiamine Pyrophosphate+Favipiravir Group; MDA:
Malondialdehyde; tGSH: Total Glutathione; SOD: Superoxide Dismutase; CAT: Catalase.
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Figure 1. MDA, tGSH, SOD, and CAT values of eyes samples taken from study groups. Bars are mean+SD,
n=6. (a), MDA levels; (b), tGSH levels; (c), SOD activity; (d), CAT activity. * means p<0.001 compared to HC
and TFAV groups; ** means p>0.05 compared to HC group. HC: Healthy Control; FAV: Favipiravir Group;
TFAV: Thiamine Pyrophosphate+Favipiravir Group; MDA: Malondialdehyde; tGSH: Total Glutathione; SOD:
Superoxide Dismutase; CAT: Catalase.

Histopathological Results
The histopathological analysis results of the groups are summarized in Table 2.

Table 2. Analysis Results of Scoring.Histopathological

HC FAV TFAV HC vs. HC vs. FAV vs.
Variables FAV TFAV TFAV KWi/p
X +SD (meanztstandard deviation) | p values

Degeneration | 0 2.67+£0.52 | 1.00+£0.63 | <0.001 0.240 0.110 14.775/0.001

Cornea Hyperemia 0 0 0 - - - -
Sclera Degeneration | 0 2.83+0.41 | 0.83+0.41 | <0.001 0.262 0.079 15.540/0.001
Hyperemia 0 2.17+£0.41 | O <0.001 1.000 <0.001 16.615/0.001

. Degeneration | O 0 0 - - - -

Retina Hyperemia 0 0 0 - - - -

HC: Healthy Control; FAV: Favipiravir Group; TFAV: Thiamine Pyrophosphate+Favipiravir Group.
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No pathological findings were found in the corneal, scleral, and retinal tissues of the animals
in the HC group (Figure 2a-c).

(@)

Figure 2.Histopathological appearance of the HC group (HXE). a- Normal appearance of the corneal tissue. b-
Normal appearance of scleral tissue. c- Normal appearance of retinal tissue. HC: Healthy Control; FAV:
Favipiravir Group; TFAV: Thiamine Pyrophosphate+Favipiravir Group.

However, severe collagen fiber degeneration was observed in the corneal and scleral tissue of
the FAV group (Figure 3a,b). In addition, favipiravir was found to cause moderate hyperemia
in the scleral tissue (Figure 3b). Microscopic pathological findings were not present in the
retinal tissue of the animals treated with favipiravir (Figure 3c).

Figure 3. Histopathological appearance of the FAV group (HXE). a- Severe collagen fiber degeneration (arrow)
and decrease in collagen fiber density in the corneal tissue. b- Severe collagen fiber degeneration (arrow) and
moderate hyperemia (dashed arrow) in scleral tissue. c- Normal appearance of retinal tissue. HC: Healthy
Control; FAV: Favipiravir Group; TFAV: Thiamine Pyrophosphate+Favipiravir Group.

There was mild collagen fiber degeneration in the cornea and sclera tissue of the animals in
the TFAV group. No hyperemia was observed in the cornea and sclera tissues. (Figure 4a, b).
In addition, the retinal tissue of the TFAV group had a normal histological appearance (Figure
4c).
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() (b)

Figure 4. Histopathological appearance of the TFAV group (HXE). a- Mild collagen fiber degeneration (arrow)
finding in the corneal tissue. b- Mild collagen fiber degeneration (arrow) in scleral tissue. c- Normal appearance
of retinal tissue. HC: Healthy Control; FAV: Favipiravir Group; TFAV: Thiamine Pyrophosphate+Favipiravir
Group.

DISCUSSION

In the current study, the effect of TPP on favipiravir-induced oxidative corneal and scleral
damage was investigated biochemically and histopathologically. Our biochemical findings
showed that favipiravir significantly increased the amount of MDA, whereas it significantly
decreased the levels of endogenous antioxidants, namely tGSH, SOD, and CAT.

The main reason why we measured the MDA level to evaluate ocular damage caused by
favipiravir is that MDA is one of the most important indicators of lipid peroxidation (LPO).
Many studies have reported that in damaged corneal and scleral tissues, there is an increase in
the level of reactive oxygen radicals (ROS) and oxidative stress products, such as MDA
(18,19). MDA plays a role in the continuation of oxidative cell damage after LPO (20). MDA
also exerts its toxic effect by causing the cross-linking of cell membrane components and
inactivating receptors and enzymes in membranes (21). However, to our knowledge, in the
literature, there is no experimental study that has investigated the toxic effect of favipiravir on
ocular tissue. However, Kara et al. reported that favipiravir triggered oxidative damage by
causing an increase in MDA levels in liver and kidney tissues (12). Analysis results of the
current study and literature information suggest that as a result of favipiravir administration,
the prooxidant/antioxidant balance shifts in favor of prooxidants in various tissues.

Recent experimental studies have shown that the toxic effects of various drugs can be reduced
by treatment with substances and antioxidants that prevent the formation of ROS (22,23).
Therefore, in our study, we investigated the effect of TPP, which is known to have antioxidant
properties, against possible favipiravir-related ocular toxicity. TPP is a cofactor of enzymes
that play a role in maintaining the cellular redox state by synthesizing NADPH and GSH and
showing antioxidant properties (13). The findings obtained from the current study revealed
that the administration of TPP to the rats significantly reduced the increase in MDA caused by
favipiravir. The role of TPP therapy has been previously investigated in certain ocular
diseases, and related data support our findings. Cinici et al. determined that TPP exhibited a
protective effect by inhibiting MDA in ethambutol-induced ocular toxicity (14). Similarly, in
another study, it was reported that the increase in the amount of MDA in the retinal tissues of
rats associated with hyperglycemia was significantly inhibited by TPP administration (15).
Our experimental results and information obtained from previous studies show that TPP
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protects ocular tissue from the toxic effect of favipiravir by creating an antioxidant effect on
ROS.

The impairment of the oxidant/antioxidant balance and oxidative stress damage is among the
most implicated mechanisms in the etiopathogenesis of ocular toxicity caused by various
drugs (23,24). Therefore, in our study, we measured tGSH levels in blood samples taken from
the rats to evaluate favipiravir-induced oxidative damage. GSH is one of the important
indicators of antioxidant capacity and is known to protect tissues against oxidative stress (25).
It is one of the most well-known important antioxidants in living tissues. GSH, catalyzed by
active glutathione peroxidase, reacts with hydrogen peroxide and organic peroxides to
detoxify and protect cells from ROS damage (26). Although there are many studies
documenting a decrease in the amount of GSH in the presence of oxidative damage in ocular
tissue (23,24), there is no study in the literature that associates favipiravir-induced ocular
damage with decreased GSH. The decrease in the amount of endogenous tGSH in serum
samples of rats administered favipiravir in the current study supports the literature.

Other enzymatic antioxidants that were observed to be decreased in the serum samples of the
rats as a result of favipiravir administration were SOD and CAT. SOD catalyzes the
conversion of superoxide to hydrogen peroxide and molecular oxygen, thereby inhibiting
LPO (27). As a result of this reaction, hydrogen peroxide is formed, which is detoxified by the
CAT enzyme (28). Therefore, in our study, we decided to examine the SOD enzyme together
with the CAT enzyme to prevent the destructive effect of ROS. Although it has been reported
in the literature that a decrease in enzyme activities, such as SOD and CAT is associated with
ocular oxidative damage (14,15,22,29), no study has associated favipiravir-induced ocular
damage with endogenous antioxidant enzyme activities. However, it is known that xanthine
oxidase, which is formed as a result of the metabolism of favipiravir, is a major source of free
radicals, and there are many studies documenting that xanthine oxidase causes ROS
production, which then results in a decrease in antioxidants in tissues (12,30). In a recent
study, it was reported that following favipiravir administration, there was a decrease in SOD,
CAT, GSH, and glutathione peroxidase levels, as well as an increase in MDA levels in liver
and kidney tissues (12). All these literature data support our findings.

In this study, it was observed that TPP inhibited the decrease in tGSH, SOD, and CAT levels
along with the increase in favipiravir-related MDA. As our experimental results revealed, the
oxidant-antioxidant balance was impaired in the FAV group and oxidants became dominant,
but this balance was maintained in the group that was additionally administered TPP. In the
current literature, there are limited studies on the effect of TPP on oxidative stress in ocular
tissue (14,15). It has been reported that TPP protects ocular tissue against oxidative damage
induced by ethambutol and hyperglycemia (14,16). Our findings are consistent with previous
reporting the antioxidant effect of TPP.

The biochemical findings of our study were supported by histological findings. The results of
our histological findings showed that the FAV group had severe collagen fiber degeneration
in the corneal and scleral tissues and moderate hyperemia in the scleral tissue. We consider
that this histopathological damage associated with favipiravir is related to the increase in
oxidant parameters. These findings are in line with the case report of Doran et al., who
observed blurred vision and blue light reflection after favipiravir treatment in COVID-19
cases (11). However, in our study, treatment with TPP significantly suppressed favipiravir-
induced corneal and scleral degeneration and hyperemia. These findings are also consistent
with previous studies reporting that TPP prevented ocular toxicity caused by ethambutol and
retinopathy damage caused by hyperglycemia (14,15).
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CONCLUSION

In this study, favipiravir caused an increase in oxidants and a decrease in antioxidants in
blood serum, and TPP significantly inhibited the favipiravir-related oxidant increase and
antioxidant decrease. Our histopathological findings revealed that the retinal tissue was not
affected by favipiravir, but significant histopathological damage developed in the corneal and
scleral tissues of the rats. TPP alleviated favipiravir-related corneal and scleral damage. To
our knowledge, this is the first study to show that favipiravir-induced ocular toxicity is
associated with increased oxidative damage in a rat model. Furthermore, treatment with TPP
was determined to reverse this oxidative damage and prevent ocular damage. Our
experimental results suggest that TPP may be useful in the treatment of favipiravir-related
ocular damage. Further studies are needed to elucidate the mechanisms through which TPP
acts. It is important to directly measure and evaluate oxidant and antioxidant parameters in
corneal, scleral, and retina tissues.
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Abstract

Introduction and Objective: The aim is to examine changes in the severity of symptoms during the lockdown
period in patients diagnosed with attention deficit hyperactivity disorder (ADHD) and Disruptive Behavior
Disorders (DBD), and to determine the relationship between the methods of coping with the stress experienced
by the children and the severity of ADHD and DBD.

Method: 92 patients, between the ages of 6-18, who were diagnosed with ADHD included in the study.
Sociodemographic data form and the Turgay DSM-IV-Based Child and Adolescent Behavioral Disorders
Screening and Rating Scale were given to parents, the Coping Styles of Stress Scale was given to children.
Results: It was found that ADHD, Oppotional Defiant Disorder (ODD), and Conduct Disorder (CD) scores
decreased significantly, compared to before the pandemic. There wasn’t a significant difference between
pandemic-related features and ADHD, ODD, and CD scores. A significant relationship was not observed
between stress-coping methods and ADHD and CD scores and as ODD scores increased, the rate of using the
submissive approach increased.

Conclusion: Adaptation to acute changes such as a pandemic can be challenging for children and adolescents.
During these processes, especially children and adolescents diagnosed with ADHD are at risk for developing
additional mental problems. Evaluating the stress coping methods of patients diagnosed with ADHD and DBD
and their parents who apply to outpatient clinics in interviews and supporting them to develop healthy coping
methods are important issues both during the stressful situation and in terms of providing psychological
resilience against subsequent stresses.
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Ozet

Giris ve Amag¢: Dikkat Eksikligi Hiperaktivite Bozuklugu (DEHB) ve Yikict Davranis Bozukluklar1 (YDB)
tanis1 konmus hastalarin karantina dénemindeki semptom siddetindeki degisikligin incelenmesi ve DEHB ve
YDB'nin siddeti ile ¢ocuklar tarafindan yasanan stresle bas etme yontemleri arasindaki iligkinin belirlenmesi
amaglanmaktadir.

Yontem: Calismaya DEHB tanist almis 6-18 yas arast 92 hasta dahil edilmistir. Ebeveynlere sosyodemografik
veri formu ve Turgay Cocuk ve Ergenlerde Davranim Bozukluklart igin DSM-IV’e Dayali Tarama ve
Derecelendirme Olgegi, cocuklara ise Stresle Basa Cikma Tarzlar1 Olgegi verilmistir.

Bulgular: Pandemi oncesine gore DEHB, Karsit Olma Kars1 Gelme (KOKGB) ve Davranim Bozuklugu (DB)
puanlarinin anlamli olarak diistiigii saptanmustir. Pandemi ile iliskili 6zellikler ile DEHB, KOKGB ve DB
puanlar1 arasinda anlamli bir fark bulunmamustir. Stresle basa ¢ikma ydntemleri ile DEHB ve DB puanlari
arasinda anlamli bir iliski gézlenmemis ve KOKGB puanlar arttikga boyun egici yaklagimi kullanma oraninin
arttig1 saptanmstir.

Sonuc¢: Pandemi gibi akut degisikliklere uyum ¢ocuk ve ergenler icin zorlayici olabilmektedir. Bu siireclerde
ozellikle DEHB tanili ¢ocuk ve ergenler ek ruhsal sorunlar geligtirmek agisindan risk altindadir. Polikliniklere
basvuran DEHB ve YDB tanili hastalarin ve ebeveynlerinin stresle basa ¢ikma ydntemlerinin goriismelerde
degerlendirilmesi ve saglikli bas etme yontemleri gelistirmeleri agisindan desteklenmesi hem stres yaratan
durumun yasandigi siirecte hem de sonraki streslere karsi psikolojik dayaniklilik saglanabilmesi agisindan
onemli konulardir.

Anahtar Kelimeler: Dikkat Eksikligi Hiperaktivite Bozuklugu, Yikici Davranis Bozuklugu, Bas Etme
Yontemleri, COVID-19 Pandemisi, Kisitlama.

INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental disorder in
children. Attention problems, hyperactivity, and impulsivity is observed in clinical evaluation
(1). ADHD has a negative impact on many aspects of children's lives, particularly their self-
esteem, academic performance, relationships and emotions (2,3). In addition to genetic
factors, environmental factors also influence the severity of ADHD symptoms. While
symptoms are less likely to be observed in unfamiliar or quiet environments, factors that
increase arousal, such as high visual stimulation, noisy environments and crowded
classrooms, can increase impulsivity and inattention (4).

The COVID-19 pandemic is a worldwide health issue, and measures such as the suspension of
face-to-face education, restrictions on social life and lockdowns have been implemented in
our country since March 2020 to prevent the spread of infection. The long-term isolation
experienced as a result of this situation and the uncertainty caused by the pandemic have had
a negative impact on people's mental health. Increases in depression, post-traumatic stress
disorder, sleep disorders and domestic violence have been observed (5,6). Studies have shown
that the pandemic has led to a deterioration in the mental health of the pediatric population
due to the suspension of face-to-face education, the implementation of social distancing
policies, the reduction of outdoor activities and social interaction, and the increase in time
spent online (7,8). In addition to academic learning, continued face-to-face education allows
children and adolescents to develop the social skills necessary for their mental health, to
maintain contact with their teachers and classmates, and to receive emotional support from
their environment (9,10). However, switching to distance learning as a result of the pandemic
has isolated children, increased feelings of loneliness and negatively affected their mental
health (11,12).

The aim of this study is to investigate whether there is a change in the symptom severity in
children and adolescents diagnosed with ADHD and disruptive behavior disorders (DBD) in
our department before the pandemic, during the implementation of the COVID-19 pandemic
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precautions, and to determine whether there is an association between the children's coping
mechanisms with stress and the ADHD and DBD symptom severity.

METHOD

Study approval was obtained from Kocaeli University Clinical Research Ethics Committee
under the reference number GOKAEK-2021/4.08 on 18 February 2021. Patients and their
families were asked to complete informed consent forms, which were prepared separately for
parents and children.

Design and Sample

This was a cross-sectional survey carried out at a university hospital in Kocaeli, Turkey.
Patients were taken into the study from the department of child/adolescent psychiatry. All
patients who presented to the Child/Adolescent Psychiatry Department of our hospital in the
year before the start of the pandemic between the ages of 6-18 years, and diagnosed with
ADHD and had the Turgay DSM-1V-based Child and Adolescent Behavioral Disorders
Screening and Rating Scale (T-DSM-I1V-S), which is routinely administered in our
department and completed by parents. Patients with neurological disorders, organic brain
damage, major depressive disorder, anxiety disorder, and intellectual disability were not
included in the study. Patient files were screened according to the inclusion criteria and these
patients were contacted by phone and informed about the study. Forms were given to the
patients who agreed to participate in the study and their parents, and they were asked to fill
them out online or during outpatient clinic visits. Some of the data obtained in the study were
used in a study titled " Being a Child with ADHD, and Parent of them during the Pandemic
Period" and the results obtained were sent to another scientific journal for publication.

Data Collection Process
Sociodemographic Data Form

This form, prepared by the researchers, asked about the patient's age, sex, who the patient
lived with, what medication the patient was taking, the parents' age, education and health
status, and pandemic's effects on the child and the family, was given to parents.

Turgay DSM-IV-Based Child and Adolescent Behavioral Disorders Screening and
Rating Scale (T-DSM-1V-S)

The scale was routinely given to parents during our interviews. The scale was developed by
Atilla Turgay (13) in 1995. In the scale, 9 questions assess Attention Deficit Disorder (AD), 9
questions assess Hyperactivity-Impulsivity (HI), 8 questions assess Oppositional Defiant
Disorder (ODD), and 15 questions assess Conduct Disorder (CD). The validity and reliability
of the scale, which consists of 41 questions in Turkish, were ensured by Ercan et al (14). Each
item is scored as "0=none, 1=a little, 2=more than a little, 3=a lot". ADHD, ODD and CD
were diagnosed using the scale in conjunction with clinical interviews. A minimum of 12
points for ADHD subtypes, 8 points for ODD and 6 points for DD were considered sufficient
for diagnosis using the scale. The scale is routinely administered at the first outpatient clinic
visit for children suspected of having ADHD. Parents of children and adolescents were
completed the scale again during the pandemic.
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The Coping Mechanisms for Stress Scale (CSSS)

The scale was administered to children to determine how they were coping with the traumatic
pandemic and the process of restriction. The interviewer helped young children who had
difficulty reading or understanding the questions to complete the forms. The scale was
developed by Sahin and Durak (15) based on the Coping Mechanisms Inventory developed by
Folkman and Lazarus (1980) (16) to assess individuals' coping mechanisms with stress. The
scale consists of a total of 30 4-point Likert items and a total of five sub-dimensions: Self-
Confident Approach (SCA), Optimistic Approach (OA), Helpless Styles Approach (HSA),
Submissive Approach (SA) and Social Support Seeking Approach (SSSA).

Statistical Analyses

The data collected were analyzed using the IBM SPSS 20.0 (SPSS Inc., Chicago, IL, USA)
package program. The Kolmogorov-Smirnov test was used to evaluate the suitability of the
normal distribution. Normally distributed numerical variables are represented by mean +/-
standard deviation, non-normally distributed numerical variables are represented by median
(25.-75. percentiles), and categorical variables are represented by frequency (percentiles). The
Wilcoxon Test was used to compare before and after pandemic T-DSM-1V-S subscale median
scores. Spearman Correlation Analysis was used for correlation between coping mechanisms
for stress and ADHD subtypes, ODD, and CD. p<0.05 was considered sufficient for statistical
significance.

RESULTS

In the study group consisting of 92 patients, 22 were female (23.9%) and 70 were male
(76.1%). The mean age of the group is 12.12+2.44 years, and 14.1% of the group attended
primary school, 56.5% of the group attended secondary school and 29.4% of the group
attended high school.

The mean age of the mothers was 39.98+5.28 years and the majority of them were high
school graduates (35.9%) and housewives (76.1%); 92.4% (n:85) had no mental illness and
90.2% (n:83) had no physical illness.

The mean age of the fathers was 42.34+6.40 years and 43.5% of them were high school
graduates, 97.8% were employed, 96.7% (n:89) had no mental illness, and 88% (n:81) had no
physical illness.

Looking at the impact of the pandemic on the lives of children in the group, 69.9% of the
children reported never or rarely meeting their friends over the internet/phone and 78.8%
reported not following online lessons. Other effects are shown in Table 1.

When examining how symptoms of ADHD and DBD changed with the pandemic, it was
found that ADHD, ODD and CD scores decreased significantly compared to before the
pandemic (Table 2).
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Table 1. Effects of the Pandemic Process on the Lives of Children with ADHD

Groups Features Percentage

(%)

How children spend time at Studying 50
home during lockdown Spending time on the internet 40 435
Doing activities with the family 3 3.3

Talking or doing activities with friends 3 3.3
Frequency of the childrens' Never — Rare 64 69.6
communica_tion with friends Frequent - Very often 28 304

over the internet/phone

Childrens’ follow-upstatus of No 72 78.3
online lessons Yes 20 217
Change in the childrens' sleep Same 48 52.2
pattern Hours have changed 30 326

Total sleep time increased 7 7.6

Total sleep time decreased 7 7.6
How was the change if the Late bedtime 24 54.5
sleep time has changed Irregular bedtime 19 43.2
Early bedtime 1 2.3

Childrens’ history of No 79 85.9
contracting Covid-19 Yes 13 121

ADHD: Attention-Deficit Hyperactivity Disorder

Table 2. T-DSM IV-S Median Scores and Percentiles Before and After the Pandemic

T-DSM IV- S Subscale Before Pandemic After Pandemic P
Scores
Median (25. - 75. percentil) Median (25. - 75. percentil)
ADHD-AD 13.50 (9.00-17.00) 10.00 (6.00-15.00) <0.001*
ADHD- HI 11.50 (6.00-18.50) 7.00 (3.00-13.00) <0.001*
ADHD- total score 25.00 (17.00-34.75) 20.00 (10.00-25.00) <0.001*
OoDD 7.00 (4.00-14.00) 6.00 (2.00-11.00) 0.006*
CD 1.00 (0.00-3.00) 0.00 (0.00-2.00) 0.002*

*p<0.05, Instatistical analysis, Wilcoxon-T test was used.
AD: Attention-Deficit, HI: Hyperactivity-Impulsivity, ADHD: Attention-Deficit Hyperactivity Disorder, ODD:
Oppositional Defiant Disorder, CD: Conduct Disorder

In females, HI and total ADHD scores decreased significantly after the pandemic, whereas the
decrease in AD, ODD and CD scores was not significant. In males, AD, HI and total ADHD,
ODD and CD scores were found to decrease significantly (p<0.05) after the pandemic.

In the 7-11 age group, AD, HI, total ADHD and CD scores decreased significantly compared
to the pre-pandemic period, and the decrease in ODD score was not significant. In the 12-18
age group, AD, HI, total ADHD, ODD and CD scores decreased significantly compared to the
pre-pandemic period (p<0.05).

23 (25%) of the children diagnosed with ADHD included in the study were not using
medication, 56 (60.9%) of those using medication were using methylphenidate, 9 (9.8%) were
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using atomoxetine, 3 (3.3%) were using atomoxetine and methylphenidate. AD, HI, total
ADHD, ODD and CD scores decreased significantly in children taking medication compared
to those not taking medication (p<0.05). The AD, HI, total ADHD and CD scores of the non-
medicated group decreased significantly compared to the pre-pandemic period, but the
decrease in ODD scores was not significant.

Table 3. Correlation Between Stress Coping Styles and ADHD Subtypes

T-DSM IV- S Subscale Coping Styles of Stress Scale

Scores

SCA SA HSA OA SSSA

r (P r(p) r () r(p) r (p)
ADHD-AD -0.241 0.263 0.269 -0.068 -0.034
(0.054) (0.034%) (0.030%) (0.592) (0.790)

ADHD- HI -0.303 0.310 0.209 -0.220 0.030
(0.035%) (0.030%) (0.151) (0.129) (0.839)
ADHD- total score -0.270 0.396 0.254 -0.176 -0.056
(0.012%) (<0,001%*) (0.019%) (0.107) (0.612)
oDD -0.307 0.422 0.357 -0.204 -0.124
(0.030%) (0.002%) (0.011%) (0.155) (0.393)
CD -0.293 0.520 0.649 -0.338 -0.416
(0.309) (0.056) (0.012%) (0.237) (0.139)

AD: Attention-Deficit, HI: Hyperactivity-Impulsivity, ADHD: Attention-Deficit Hyperactivity Disorder, ODD:
Oppositional Defiant Disorder, CD: Conduct Disorder

SCA: Self-Confident Approach, SA: Submissive Approach, HSA: Helpless Styles Approach, OA: Optimistic
Approach, SSSA: Seeking of Social Support Approach, r: Correlation Coefficient

*p<0.05

Spearman Correlation Analysis was used.

Considering the characteristics of the pandemic, there was not significant difference between
ADHD, ODD and CD scores and the frequency with which the child met friends over the
Internet during the pandemic, whether they followed online classes, and the change in sleep
patterns and time.

13 (14.1%) of the participants had COVID-19 and there was no significant difference in terms
of ADHD subtypes, gender, age and medication use compared to the group without COVID-
19 infection. There was no significant difference between pre- and post-pandemic scores for
AD, HlI, total ADHD, ODD and CD in those with COVID-19 infection.

There was no significant difference between OA and SSSA coping mechanisms for stress and
any subgroup (Table 3). A significant difference was observed between all subgroups except
SA and CD and all subgroups except HSA and ADHD-HI (p<0.05).

DISCUSSION

Our study aimed to investigate the impact of the COVID-19 pandemic on the severity of
ADHD, ODD and CD symptoms, to assess their interaction with socio-demographic data and
to determine patients’' coping mechanisms with stress. In a study by Lee (17), school routines
were a supportive and important coping mechanism, especially for children and adolescents
with mental health problems. During the pandemic the schools were closed and this protective
mechanism disappeared. It has therefore been suggested that patients’ symptoms may have
increased. In another study, it was emphasized that as a result of the closure of schools due to
COVID-19 restrictions, children and adolescents with ADHD may suddenly cease their
relationships with classmates, which may lead to adaptation problems and this feeling of
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loneliness may negatively affect mental health (17,18). However, our study found a
significant decrease in the severity of ADHD, ODD and CD symptoms during the pandemic.
One study suggested that the increase in well-being of children with ADHD during the
quarantine period may be due to a reduction in school-related anxiety, parents' flexibility in
adapting to their children's rhythms, and increased awareness of their children's daily
difficulties.

Similar to our findings, this study found that attention problems were improved. This situation
was associated with a more suitable home environment for learning. It is suggested that the
absence of the excessive stimuli of the classroom environment in the home environment may
have led to a reduction in inattention and impulsivity during the quarantine period, and that a
flexible study program designed to take account of the child's fatigue status, the presence of
both parents to help with homework, and personalized help for the child increased the child's
success at school. It has been noted that as a result of the reduction in time constraints caused
by school, longer, more consistent and better quality time may have been spent with family,
which may have strengthened family relationships and led to a reduction in symptoms of
ODD and CD (19). Similarly, in our patients, family relationships were strengthened during
the pandemic, which may have led to a decrease in the symptoms of ODD and CD.

A study conducted by Dvorsky et al (20) found that, contrary to what was expected, young
people with ADHD were less distressed by COVID-19 than their peers without ADHD. The
fact that young people with ADHD experience emotion regulation disorder has been found to
be related to co-diagnosis (21). It has been reported that while emotion regulation disorder
may be a risk factor for psychopathology, well-developed emotion regulation capabilities may
also serve as an essential buffer against chronic stress (22). The fact that most of the patients
participating in our study are currently taking medication and continuing their regular follow-
up appointments in the last year before the pandemic may have prevented ADHD symptoms
from being adversely affected as a result of resolving their emotion regulation problems and
reducing their anxiety levels. Despite the negative effects of the pandemic and increased risks,
some factors, such as flexibility and increased time spent with family, less exposure to
negative peer interactions at school, suggest that children and adolescents with ADHD may
also experience positive effects in some areas during the COVID-19 pandemic (23). In
particular, home-based education may remove some of the school-related stressors, such as
frustration and social difficulties resulting from failure, that children and adolescents with
ADHD often experience (24,25). In our study, the fact that clinical symptoms decreased in
children and adolescents with ADHD suggests that patients may have experienced positive
effects for similar reasons. In addition, the fact that 78.3% of our participants did not attend
online classes and 43.5% spent time on the Internet in their spare time suggests that an
uncontrolled environment may have developed at home and that children/adolescents may not
have been forced to engage in boring activities such as listening to lectures and studying. In
addition, the exclusion of patients with comorbidities such as major depressive disorder and
anxiety disorder from the study and the continuation of the follow-up and treatment process in
our clinic, albeit online, may have played a role in the reduction of symptoms. Although
patients experienced some positive effects during this period, it is likely that continued school
attendance is as important for children with ADHD as it is for other children. Contrary to the
results of our study, many published studies have shown that the severity of ADHD
symptoms increased during the COVID-19 pandemic (22,26). These studies show that
pandemic-related disruptions in daily routines and stay away from life activities significantly
exacerbate the impairment in functioning experienced by individuals with ADHD (27).
Reduced exercise and time spent outdoors, less enjoyment of activities performed and
increased screen time have been associated with the development of negative mood (28).
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In their guidelines on the assessment and management of ADHD during the COVID-19
pandemic (27), the European ADHD Guideline Group stated that if individuals with ADHD
are clinically diagnosed following an appropriate assessment, they should be started on
treatment or continue taking medication if they are already on medication. Given that
COVID-19 restrictions and physical distancing can increase the risks associated with ADHD,
it is reported in the guideline that there is no need for a drug holiday during the current crisis
period. In our patients, drug treatment was continued in a similar way, necessary dose
adjustments were made by continuing drug treatments with online interviews during the most
severe periods of the pandemic, patients' access to medication was facilitated, and drug
holidays were not recommended to patients in accordance with the guidelines. As a result of
our study, it was found that patients taking medication during the pandemic period showed
significant improvement in ADHD, ODD and CD symptoms compared to the pre-pandemic
period, and patients were in relatively good condition.

Understanding the factors that improve resilience, particularly in individuals with
neurodevelopmental disorders, and thus prevent the negative psychological impact of
COVID-19, is critical to facilitating individuals' adaptation to their current situation and
reducing risk (20). Based on this perspective, our study investigated the coping mechanisms
used by children and adolescents with ADHD to cope with stress. In a previous study,
individuals with ADHD were found to use significantly more maladaptive and less flexible
coping mechanisms than controls (29). As ADHD severity increases, the likelihood of using
adaptive coping mechanisms for stress such as distraction, minimization, self-glorification by
comparing with others, and seeking social support decreases, while the risk of using
maladaptive coping mechanisms for stress, such as avoidance and social withdrawal increases
(30). Dvorsky et al (20) found that adolescents with ADHD used adaptive coping behaviors
less during the COVID-19 pandemic. In our study, it was found that ADHD-AD patients were
significantly more likely to use negative coping mechanisms for stress, such as submissive
and helpless approaches. This may be due to the fact that patients in this group were calmer,
less intrusive and more introverted than those with ADHD-HI, ADHD-total, ODD or CD.
Although it was observed that both positive and negative coping mechanisms were used
together in patients with ADHD-HI, ADHD-total and ODD, it can be thought that the
methods used contradict each other. This may be due to the age difference between the
patients included in the study and the fact that the young age group's ability to cope with
stress had not yet developed. The fact that patients co-diagnosed with CD were significantly
more likely to use the helplessness approach suggests that they were blaming themselves for
the problems they were experiencing and looking for outside help rather than seeking a
solution. In addition, our study found that the least used methods by patients were the
optimistic approach and seeking social support. The lack of an optimistic approach shows that
the patients exaggerated when trying to solve the problems and they were angry about the
events, they looked at the events from a negative angle and they did not treat themselves
tolerantly. The absence of seeking social support means that they did not share their problems
with others. Failure to use these methods may be due to previous negative experiences of
patients such as being labelled in social settings, difficulty in making friends, not finding the
support they expected when seeking social support, and fear of negative feedback/criticism.

A study of children and adolescents diagnosed with ADHD in France during the quarantine
period assessed the impact of the COVID-19 pandemic on the psychological well-being of
children and adolescents. This study reported that children and adolescents had fewer
difficulties due to school closures during the quarantine period, their anxiety about school was
reduced, and there was no deterioration in their general well-being (19). In addition, the fact
that ADHD symptoms were more likely to be observed in the classroom environment and that
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less negative feedback was received from teachers and friends as a result of school closures
may have supported this situation. According to our results, in particular, ADHD symptoms
decreased significantly during the pandemic period in both the child (7-11 years) and
adolescent (12-18 years) age groups, and there was no significant difference in coping
mechanisms. This situation also suggests that patients with ADHD in both age groups have
adapted well to the pandemic period.

Limitations of our study include the cross-sectional nature of the study, the lack of a control
group, diagnoses not made by semi-structured interviews such as the K-SADS-PL, scores
based on parental report only, and ADHD symptoms not measured by neuropsychological
tests.

CONCLUSION

In conclusion, children and adolescents with ADHD are particularly at risk when adapting to
chronic stressful situations such as the COVID-19 pandemic. Therefore, the importance of
teaching adaptive coping strategies and establishing consistent daily routines is emphasized to
increase resilience in these individuals (20). The researchers' literature review did not find a
similar study conducted during the pandemic. Therefore, it is expected that the results of our
study will contribute to the literature. In addition, it is predicted that our study may be
essential to draw attention to the assessment of coping mechanisms and the development of
healthy practices among ADHD patients and their parents who sought assistance from child
and adolescent mental health outpatient clinics.
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Abstract

Introduction: Patient safety culture is a very important concept for both patients and employees. It is more
important for nurses, who make up the majority among health professions and spend more time with patients
during working hours. Although there are many studies within the scope of patient safety in the literature, there
is no scale study specific to patient falls for nurses.

Objective: In this study, it was aimed to develop the “Patient Safety Culture Scale in Patient Falls”, which is
thought to have an important place within the scope of patient safety culture and is not included in the literature
specifically for patient falls.

Method: This study is a scale development study, which was designed according to the stages recommended for
scale development studies in the literature. The draft scale (45 items) created by the researchers was primarily
presented to the expert opinion. 15 items were eliminated in line with expert opinions and a draft scale of 30
items was obtained. Explanatory and confirmatory factor analyses, test-retest method and internal consistency
analysis were used as statistical methods. A measurement structure consisting of 4 sub-dimensions and 23 items
was obtained as a result of the exploratory factor analysis. The validity of this construct was confirmed by
confirmatory factor analysis. The reliability of the scale was examined by test-retest reliabilty and internal
consistency analysis.

Results: The stability coefficient of the scale was determined as 0.929 and the Cronbach Alpha internal
consistency coefficient as 0.891 after the analysis

Conclusion: The findings obtained from the study show that "The Patient Safety Culture Scale in Patient Falls"
is a valid and reliable measurement tool for the nurses in the sample. It is thought that “The Patient Safety
Culture Scale in Patient Falls”, will contribute to the preventive studies by evaluating the awareness level of the
nurses working in the field.

Keywords: Patient Safety Culture, Patient Falls, Scale Study, Nursing Care Practices.

Ozet

Giris: Hasta giivenligi kiiltiiri hem hasta hemde calisanlar agisindan olduk¢a Snemli bir kavramdir. Saglik
meslek gruplart arasinda biiyiik bir ¢ogunlugu olusturan ve calisma saatleri igerisinde hastalara daha fazla vakit
ayiran hemsireler icin ise daha fazla onem tagimaktadir. Literatiirde hasta giivenligi kapsaminda bir¢ok ¢alisma
olmasina ragmen hemsirelere yonelik hasta diismeleri 6zelinde yapilmis bir 6lgek ¢aligmasi bulunmamaktadir.
Amac: Bu caligmada hasta giivenligi kiiltiirii kapsaminda 6nemli bir yere sahip oldugu diisiiniilen ve hasta
diismelerine 6zel literatiirde yer almayan “Hasta Diismelerinde Hasta Giivenligi Kiiltiirii Olcegi’nin
gelistirilmesi amaglandi.

Yontem: Caligma, literatiirde olgek gelistirme ¢aligmalart i¢in Onerilen asamalara goére tasarlanmis bir 6lgek
gelistirme ¢aligmasidir. Aragtirmacilar tarafindan olusturulan taslak 6l¢ek (45 madde) dncelikle uzman goriisiine
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sunuldu. Uzman goriisleri dogrultusunda 15 madde elenmis ve 30 maddelik taslak dlcek elde edildi. istatistiksel
yontemler olarak agiklayici ve dogrulayici faktdr analizleri, test-tekrar test yontemi ve i¢ tutarlilik analizi
kullanild1. Agimlayici faktor analizi sonucunda 4 alt boyut ve 23 maddeden olusan bir 6l¢iim yapisi elde edildi.
Bu yapinin gegerliligi dogrulayici faktér analizi ile dogrulandi. Olgegin giivenirligi test-tekrar test giivenirligi ve
i¢ tutarlilik analizi ile incelendi.

Bulgular: Analiz sonucunda 6lgegin kararhlik katsayist 0,929 ve Cronbach Alpha i¢ tutarlilik katsayisi 0,891
olarak belirlendi.

Sonu¢: Cahismadan elde edilen bulgular, “Hasta Diismelerinde Hasta Giivenligi Kiiltiirii Olgegi”nin
orneklemdeki hemsireler i¢in gegerli ve giivenilir bir 6l¢me araci oldugunu gostermektedir. “Hasta Diigsmelerinde
Hasta Giivenligi Kiiltiirii Olgegi”nin sahada ¢alisan hemsirelerin farkindalik diizeylerini degerlendirerek onleyici
calismalara katki saglayacag: diisiinilmektedir.

Anahtar Kelimeler: Hasta Giivenligi Kiiltiirii, Hasta Diismeleri, Olgek Caligmasi, Hemsirelik Bakim
Uygulamalart.

INTRODUCTION

Patient falls are undesirable situations that develop in all institutions where health care is
provided. Patient falls develop due to both patient-related factors and the inadequacy of the
measures taken by institutions within the scope of patient safety. Regardless of the reason,
patient falls occur as an important problem that threatens patient safety in all institutions
providing health care services. Patient falls, which cause the onset of a difficult and
troublesome process from the patient's point of view, are an important and preventable patient
safety problem (1-5).

Patient falls take the first place among the situations that threaten patient safety worldwide.
Regardless of other health problems, both individuals and their families are greatly affected in
terms of quality of life due to complications that develop due to falling; because falls can
cause many complications, such as injuries, disabilities, the development of fractures at
different levels, an increase in the need for additional treatment, an increase in the length of
hospitalization, and death (4,6).Looking at the literature, studies in which patients are given
the risk of falls and rates of fall development during the provision of services in medical
institutions show that the results are distributed over a wide range. The main reason for this
situation is the change in the characteristics of the patient population and clinic. Differences in
the definition of falls, keeping records in order, differences in prevention strategies and
evaluation methods are also other important factors affecting the results (7,8).

The view and awareness of healthcare professionals about patient safety culture has
significant effects on patient falls. Ensuring patient safety during nursing care and practices
always has an important place. Nursing is a profession that will greatly contribute to reducing
falls if they plan proper care by determining the patient's risk status (7,9).

METHOD

Our study is a scale development study, and it was planned by considering the literature
review and all the methodological steps that should be done in a scale development study
(10). These stages and their sub-headings are given in Figure 1.

Stage 1: Creating the Draft Scale
e Literature review.
e Creating the item pool.

!

Stage 2: Ensuring the Content Validity of the Draft Scale
e Submitting the items in the item pool to the opinion of nurse academicians who are experts
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in their fields for content validity.

e Presenting the scale items to the experts in the field of Turkish Language after the expert
opinion and getting their suggestionfor the evaluation of the integrity and intelligibility of
meaning and language rules.

v
Stage 3: Evaluation of the Construct Validity of the Scale
e Determining the working group and applying the draft scale to the working group.
e Evaluation of the construct validity of the scale by performing Exploratory Factor Analysis
(EFA) and Confirmatory Factor Analysis (CFA) on the data obtained.
e Making item analysis of the scale.

!

Stage 4: Evaluation of the Reliability of the Scale
o Evaluation of the reliability of the scale with the test-retest reliability.
e Calculating the reliability of the scale with the Cronbach Alpha internal consistency
coefficient.
Figure 1. Process of the “Patient Safety Culture Scale in Patient Falls” development

The Structure of the Scale

The “Patient Safety Culture Scale in Patient Falls” that we plan to develop is planned as a 7-
point Likert type scale. The items in the scale range from 1 point to 7 points, and the scoring
is as follows: “7=strongly agree”, “6=agree”, “S=somewhat agree”, “4=neither agree nor
disagree”, “3=somewhat disagree”, “2=disagree” and “l1=strongly disagree”. The closer to 7
points, the higher the level of agreement with the statement in the relevant item, and the closer
to 1 point, the lower the level of agreement to the statement in the relevant item.

Process of the “Patient Safety Culture Scale in Patient Falls” Development
Stage 1: Creating the Draft Scale

Literature review: The items in the item pool of the draft scale were created by scanning the
literature. In this context, a scan was made using the concepts of patient falls, nursing care,
and patient safety. Source books and guides for nursing practices have also been examined for
this purpose (11-15).

Creating the item pool: After a literature review, the item pool of the draft scale was created
by the researchers. There were a total of 45 items in the draft scale created, 43 of which were
positive and 2 of which were negative.

Stage 2: Ensuring the Content Validity of the Draft Scale

Submitting the items in the item pool to the opinion of nurse academicians who are experts in
their fields for content validity: Content validity defines the adequacy of the items in the scale
that is planned to be developed for the power to cover the situation intended to be measured.
According to this definition, the items included in the scale should have the property of
measuring, and the full detail of the quantity planned to be measured should be questioned by
the items on the scale. In other words, the developed measurement tool has content validity at
the level that it measures the conceptual infrastructure of the quantity intended to be measured
in all aspects (10). The items of the first draft scale were submitted to the opinion of 11
academicians who are experts in the field of nursing in order to evaluate them in terms of
content validity. The experts whose opinions were obtained have doctoral degrees in different
fields of nursing and are working as academicians. The draft scale was sent to the e-mails of
the experts and evaluations were made, and the evaluations returned by e-mail were accepted.
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A Content Validity Index (CVI) analysis was performed for the items that were notified that
they should not be in the item pool according to the experts' opinions. Depending on the
results of the analysis, 15 items were removed from the scale and a new draft scale consisting
of 30 items was obtained.

Presenting the scale items to the experts in the field of Turkish Language and getting their
suggestionfor the evaluation of the integrity and intelligibility of meaning and language
rules:The opinions of two academicians specializing in the field of Turkish Language were
taken in order to evaluate the conformity and intelligibility of the new draft scale to the
spelling rules of the articles. The statements were rearranged according to the suggestions
presented and the final version of the draft scale was developed.

Stage 3: Evaluation of the Construct Validity of the Scale

Determining the working group and applying the draft scale to the working group: The study
group of the research consisted of 550 nurses working in a Education and Research Hospital
in Turkey. Simple random sampling method was used to determine the study group. The
nurses included in the sample were informed about the purpose of the study and the nurses
who agreed to participate in the study on a voluntary basis and filled out the scale items were
allowed to participate in the study. The study data were collected by online surveys. The
questionnaires were sent to the nurses online and the nurses were asked to fill in the
questionnaires. At this stage, the questionnaires that were determined to be filled carelessly
were not included in the evaluation. The data of 316 nurses for Exploratory Factor Analysis
(EFA) and 255 nurses for CFA were included in the final evaluation. The data of 50 nurses
were evaluated and the reliability of the scale was evaluated in the test-retest reliabilty, which
was performed in the last stage. Data of 210 nurses were used for item analysis and
calculation of Cronbach Alpha coefficient.

Ethical Dimension of the Study

For this study ethics committee approval was obtained from Adiyaman University Social and
Human Sciences Ethics Committee. (Date: 29.07.2021, Issue: 124) and institution permission
was obtained from the Ministry of Health Scientific Research Platform (Date: 25.06.2021,
Form No: 2021-06-24 _T12 27 01) Each participant was informed about the study and the
questionnaires were sent online to the participants who agreed to participate in the study.

RESULTS
Stage 3: Evaluation of the Construct Validity of the Scale
Findings on Construct Validity

Factor analysis is a frequently used method in order to determine the measurement structure
of the relevant scale in scale development studies. The general factor of the scale planned for
development, information on the number of sub-dimensions and sub-dimensions are obtained
by factor analysis. The basic structure of the scale is created by naming the sub-dimensions
obtained after the analysis. It was aimed to determine the measurement structure of the scale
with the data of 316 nurses and exploratory factor analysis (EFA) was performed on the data
obtained at this stage of our study. The most important criterion is that the sample size is
sufficient for the application of EFA. Kaiser-Meyer-Olkin (KMO) test statistics were used to
determine the adequacy of the sample size. In the literature, a KMO value of 0.90 is accepted
as perfect. If the KMO value is around 0.80, it is defined as very good. A KMO value
between 0.70 and 0.60 is defined as fair, while below 0.50 is reported to be unacceptable (16).
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According to the draft scale developed in our study, the KMO statistic was calculated as 0.874
in the data. This value shows that the sample size is very good and sufficient for our study
(Table 1).

Another important test for the implementation of EFA is the Bartlett sphericity test. The
Bartlett sphericity test is used to decode whether there are significant relationships between
variables. The high correlation relationship between the variables is important for factor
analysis (17). The Bartlett test statistic is expected to be high and significant in order to ensure
the assumption of sphericity (16). It was determined in the draft scale that we developed in
our study that there is both a high and significant relationship between the variables and the
assumption of sphericity is provided (y2=6155,481; p<0,001).

EFA was applied to 30 items in the scale by basic components analysis and varimax rotation
methods. to determine the factor structure of the scale we plan to develop. After this analysis,
7 overlapping items that did not fit into any factor were removed from the draft scale. EFA
was reapplied to the remaining 23 items (Table 1).

Table 1. Results of EFA

Sub dimensions Items Factor Load Eigenvalue Variance (%) Cumulative
Value Variance (%)

Factor 1 Item 1 0.693
Item 2 0.843
Item 4 0.852
Item 5 0.751
Item 6 0.844
Item 7 0.601
Item 10 0.836
Item 11 0.728
Item 12 0.841
Item 18 0.708 3.072 10.240 45,538
Item 19 0.537
Factor 2 Item 20 0.668
Item 21 0.716
Item 23 0.672
Factor 3 Item 27 0.715 1.838 6.128 51.666
Item 28 0.807
Item 29 0.702
Item 30 0.774
Factor 4 Item 13 0.752 1.606 5.354 57.020
Item 14 0.587
Item 16 0.565
Item 17 0.782
Item 26 0.635

The coefficient of self-worth is an important value used to determine the number of factors,
and the fact that it is equal to 1 or greater than 1 indicates the appropriateness of the factors.
In the literature, this criterion is known as the Kaiser criterion (10). According to the EFA
result, 4 sub-dimensions with an eigenvalue greater than 1 were obtained in our study. An
important criterion both in determining the number of sub-dimensions and in ensuring the
validity of the structure is the total described variance. According to the results of the EFA
conducted in our study, the total variance of the 4-factor draft scale structure was found to be
57.020%. The variance rates explained by each factor were found to be 35.298% for Factor 1,
45.538% for Factor 2, 51.666% for Factor 3 and 57.020 for Factor 4 (Table 1).

It is reported in the literature that the factor load values of 0.45 and above are a sufficient
criterion for item selection (18). In our study, it was determined that the factor loads of the
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items were in the range of 0.537-0.852. In line with this finding, it can be stated that the factor
loading levels of the items in the 4-factor model are high and sufficient.

CFA was performed using the AMOS 23 program to examine the validity of the measurement
construct. Data from an independent sample of 210 nurses were used for CFA. Fit indices
such as y2/sd, GFI, CFI, TLI, IFlI, RMSEA are used to evaluate whether the measurement
model prepared after CFA practice is compatible with the data in the literature (19). The
reference intervals of the relevant fit indices are classified in Table 2 as good fit and
acceptable fit(20) and the values we obtained in our study are seen together in the same table.

Table 2. References and Scale Values of the Fit Indices

Fit Indices Good Fit Acceptable Fit Scale Values
x2/sd <3 <5 2.767
GFI >0,90 > 0,85 0.897
IFI >0,95 >0,90 0.936
TLI >0,95 > 0,90 0.913
CFI >0,97 >0,95 0.973
RMSEA <0,05 <0,08 0.683

GFI; goodness of fit index; IFI; incremental fit index; TLI; tucker-lewis index; CFI; comparative fit index;
RMSEA; root mean square error of approxi-mation.

When the fit indices of the scale were examined, it was accepted that y2/sd and CFI values
showed good fit. For the IFI, TLI, GFI and RMSEA values, it was determined that these
values showed an acceptable fit, and the validity of the 4 sub-dimensional
measurementstructure was verified on an independent sample. The regression coefficient
refers to the factor load of the items and it should be significant in the CFA (19). The standard
factor load value above 0.40 in CFA is important for construct validity (21). The regression
coefficients obtained with CFA are shown in Table 3.

Table 3. Standard Regression Coefficients of Items as a Result of CFA

Items Factor =~ Factor = Factor  Factor
1 2 3 4
1. Itis important to evaluate the risk of falling patients regularly with 0.731
objective assessment tools.

2. | attach importance to taking the necessary measures to prevent 0.726
patients from falling.
4. 1 know the importance of protective-preventive practices for the 0.873

prevention of falls.
5. 1 know the risky areas for patient falls in the hospital environment. 0.766

6. | am aware of the factors that increase the risk of falls in patients. 0.728
7. 1 provide training for all patients and their relatives to prevent falls. | 0.629
10. | take care that the borders of the patient beds are removed. 0.711
11. | take care that the brakes of the patient beds are locked. 0.776

12. | plan the practices to prevent falls during the transfer of patients 0.720
from bed to stretcher and from stretcher to bed.

18. The consequences of falls negatively affect the lives of patients and 0.708

their relatives.

19. Patient falls increase the cost of care. 0.737

20. Providing education to patients and relatives is effective in 0.868
preventing falls.

21. I am aware that employee attitudes are important in preventing 0.716

patient falls.

23. Whether there is a risk of falling or not, a call ring device should be 0.772

available to every patient.

27. | report equipment malfunctions and deficiencies that may cause 0.715
patients to fall.

28. I ensure regular control of medical devices that may cause patients 0.807
to fall.

29. | take care not to keep unnecessary items in the patient's room that 0.702

may cause tripping and falling in order to prevent patients from
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falling.

30. When the transfer of patients to another department is planned, | 0.774

convey the information about the risk of falling of the patient to the

responsible nurse of the other department.

13. | attend in-service trainings aimed at preventing patient falls. 0.752
14. 1t is the nurse's responsibility to assess the risk of patients falling. 0.787
16. | make sure that patients are not left alone in places with wet 0.765
floors, such as bathrooms and toilets, in case they fall.

17. 1 ensure that my teammates participate in in-service trainings 0.822
aimed at preventing patients from falling.

26. |1 know the right time when patients’ fall risk should be re- 0.635
evaluated.

AVE 0.552 0.581 0.563 0.569

CFA: Confirmatory Factor Analysis; AVE: Average Variance Extracted.

It is seen in Table 3 that the factor loads are greater than 0.40. This indicates that the
developed scale is at an acceptable level in terms of construct validity. Another important
indicator in terms of construct validity is AVE values. The AVE value provides information
about whether the Items collected under the factor are in harmony. If this value is greater than
0.5, the factor has a compliance validity. If this value is less than 0.5, it refers to the
measurement error, which means there is no compliance validity (22). It was found that the
AVE value was greater than 0.5 in all factors (Table 3) in our study. In accordance with these
findings, it can be stated that it has structural validity for the scale we are developing.

Findings Regarding Item Analysis

It was determined that the scale had Construct validity and item analysis was made with the
data collected from 210 nurses. For this purpose, item analysis based on item total score
correlation and item analysis based on lower and upper groups were made.

Item Analysis Based on Item-Total Point Correlation

Using the item analysis evaluation based on the item-total score correlation, it is evaluated
whether there is a correlation between the scores of each item in a scale and the total score
obtained from the scale. Then a decision is taken on which items should be removed from the
scale (23). Items with a coefficient value lower than 0.20 are removed from the scale, while
items higher than 0.30 remain on the scale because they are similar to the overall scale. Items
with a coefficient of 0.20-0.30 are evaluated according to their status on the scale and it is
decided whether they will remain or not (18).

As a result of the analysis, it was determined that the item total correlation coefficient was
greater than 0.30 in all 23 items. It was determined that the relevant items moved in the same
direction as the entire scale, and at this stage, no items were removed from the scale (Table 4).

Table 4. Total Point Correlation of Items

ltem Total Point Correlation of Items Item Total Point Correlation of Items
Item 1 0.566 Item 17 0.522
Item 2 0.612 Item 18 0.491
Item 4 0.487 Item 19 0.422
Item 5 0.459 Item 20 0.518
Item 6 0.542 Item 21 0.631
Item 7 0.623 Item 23 0.643
Item 10 0.391 Item 26 0.388
Item 11 0.511 Item 27 0.586
Item 12 0.532 Item 28 0.513
Item 13 0.518 Item 29 0.453
Item 14 0.583 Item 30 0.571
Item 16 0.601
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Item Analysis Based on Lower and Upper Groups

It is recommended to conduct item analysis based on the lower and upper groups in order to
select items that have the ability to distinguish between likert-type scale development studies
in the literature (24). In order to examine the distinguishing capacities of the 23 items
included in the scale in this diagram, the total scores of the scale obtained with the
participation of 210 nurses were sorted from largest to smallest. The total score averages of
the participants were t-tested for independent samples for the data of 57 nurses in the lower
and upper groups of 27% (Table 5). In addition, a comparison was made for the entire scale
and for each item separately (Table 6). It was found that the difference was statistically
significant when the mean scores of the lower and upper groups were compared (p<0.05).
When the average scores between the upper and lower groups of the 23 items in the scale
were compared, it was determined that there was a significant difference (p<0.05). The
findings show that all 23 items in the scale are distinctive and should remain in the scale.

Table 5. Comparison of the Lower and Upper Group Averages of the Scale

X SD

Upper 57 71.63 8.45 19.558 0.001
Lower 57 145.36 2.34
*p<0.01

Table 6. Comparison of the Means for Item Discrimination

Item1 | Upper | 57 | 6.75 | 0.71 | 11.521 | 0.000 | Item 13 | Upper 57 | 6.43 | 1.42 | 4573 0.001
Lower | 57 | 3.23 | 0.58 Lower 57 | 3.24 | 1.53

Item2 | Upper | 57 | 6.62 | 1.02 | 9.610 | 0.000 | Item 14 | Upper 57 | 6.17 | 1.27 | 22.17 0.000
Lower | 57 | 2.96 | 0.78 Lower 57 | 2.03 | 1.45

Item3 | Upper | 57 | 6.18 | 0.55 | 7.662 | 0.001 | Item15 | Upper 57 | 6.73 | 0.21 | 3.881 0.000
Lower | 57 | 3.01 | 0.82 Lower 57 | 312 | 1.11

Item4 | Upper | 57 | 597 | 1.12 | 10.592 | 0.000 | Item 16 | Upper 57 | 559 | 1.03 | 7.412 0.000
Lower | 57 | 3.08 | 0.85 Lower 57 | 2.08 | 0.42

Item5 | Upper | 57 | 6.45 | 0.73 | 13.411 | 0.000 | Item 17 | Upper 57 | 6.78 | 0.84 | 5.457 0.000
Lower | 57 | 2.93 | 0.47 Lower 57 | 3.13 | 1.13

Item6 | Upper | 57 | 5.88 | 0.51 | 10.084 | 0.000 | Item 18 | Upper 57 | 5.84 | 0.43 | 6.236 0.000
Lower | 57 | 3.08 | 0.63 Lower 57 | 3.78 | 1.16

Item7 | Upper | 57 | 6.06 | 0.29 | 12.281 | 0.000 | Item 19 | Upper 57 | 6.41 | 0.12 | 14.213 | 0.001
Lower | 57 | 4.23 | 0.89 Lower 57 | 3.17 | 0.41

Item8 | Upper | 57 | 5.78 | 0.84 | 8.082 | 0.000 | Item20 | Upper 57 | 6.78 | 1.22 | 3.775 0.000
Lower | 57 | 3.27 | 1.12 Lower 57 | 2.84 | 0.41

Item9 | Upper | 57 | 489 | 0.75 | 6.123 | 0.001 | Item?21 | Upper 57 | 5.87 | 049 | 5.121 0.000
Lower | 57 | 2.45 | 0.53 Lower 57 | 3.41 | 0.75

Item10 | Upper | 57 | 5,51 | 1.42 | 15.174 | 0.000 | Item22 | Upper 57 | 6.11 | 1.14 | 6.421 0.000
Lower | 57 | 3.07 | 0.43 Lower 57 | 281 | 091

Item11 | Upper | 57 | 4.24 | 1.53 | 13.112 | 0.000 | Item 23 | Upper 57 | 5.78 | 2.01 | 4.374 0.001
Lower | 57 | 2.86 | 2.12 Lower 57 | 264 | 1.22

Item12 | Upper | 57 | 6.81 | 0.72 | 11.964 | 0.000
Lower | 57 | 2.87 | 1.84

*p<0.01
Stage 4: Evaluation of the reliability of the scale
Findings Regarding the Reliability of the Scale

Test-Retest Reliability of the Scale: It is recommended to apply the draft scale at least twice
with an interval of fifteen days for test-retest reliabilty in scale development studies. The fact
that the scores obtained from the scale are similar between the results of these two
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applications indicates the similarity of the two results.Stability is a well-known reliability
criterion in measurement tools that include measuring characteristics whose continuity is like
attitudes, the ability to change is limited, and which are not easily changed in their target (16).

The stability of the scale we developed in our study was evaluated using the test-retest
reliabilty on data collected from 50 nurses. The scale was applied with an interval of 20 days
and the difference between the first and second application scores of the total and sub-
dimensions was evaluated with the dependent group’s t-test. Afterwards, the Pearson
correlation coefficients between the two applications were calculated. The stability
coefficients of the total and sub-dimensions of the scale are shown in Table 7.

Table 7. Test-re-Test Application Results

~ Application N | x| sS t p | r p
Interest 1. 50 47.21 3.85 0.769 0.352 0.923 0.000
2. 50 47.83 4.09
Information 1. 50 26.84 13.25 0.531 0.285 0.926 0.000
2. 50 26.55 13.41
Attention 1. 50 18.73 7.85 0.402 0.212 0.952 0.000
2. 50 18.57 7.51
Awareness 1. 50 29.52 14.37 0.543 0.292 0.937 0.000
2. 50 29.39 14.75
Total 1. 50 142.86 8.96 1.385 0.523 0.929 0.000
2. 50 143.12 8.63
*p<0.01

Considering the total and sub-dimensions of the scale, no significant difference was found
between the results of the 1st and 2nd application (p>0.05). Finding similar results after the
applications shows the reliability of the scale. However, it was determined that the test retest
stability coefficients of the total and sub-dimensions of the scale were quite high and
significant (p<0.01).

Internal Consistency Analysis

In Likert type scale development studies, there should be a relationship between the feature
that is aimed to be measured and the items in the scale. Each item on the scale should measure
similar attitude (16). The Cronbach a coefficient is used to check this hypothesis and to
determine the reliability level. If the Cronbach o coefficient is greater than 0.70, the scale is
considered reliable (10) and it is also stated that the higher this coefficient, the more
consistent the items in the scale are (23).

The data of 210 nurses and the total scale and Cronbach's a coefficients for each sub-
dimension were calculated in the item analysis phase of the internal consistency reliability of
the scale we developed within the scope of our study. The relevant values are shown in Table
8 and each Cronbach a coefficient is greater than 0.70.

Table 8. Cronbach a coefficients of the total and sub-dimensions of the scale

Interest 9 0.851

Information 5 0.812

Attention 4 0.826

Awareness 5 0.752

Total 23 0.891
DISCUSSION

Our study aims to develop a scale that will measure nurses' awareness of their own practices
regarding patient safety culture for patient falls, and to establish the validity and reliability of
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this scale. In this context, the 45 item item pool created by the researchers was primarily
evaluated with expert opinions and necessary analyzes. 15 of these substances were
eliminated. Then, the draft scale consisting of 30 items was finalized by taking expert opinion
in terms of language and meaning.

EFA was applied to determine the factor structure of the developed draft scale, and the items
that could not be placed on any factor and were overlapping were removed from the scale.
The scale structure consisting of 4 sub-dimensions and 23 items was obtained at this stage and
it was determined that this scale explained 57.020% of the total variance. It has been reported
that the limits of total variance should be between 40% and 60% in the literature (19).

It is reported in the literature that it is sufficient to have factor loads of Items obtained as a
result of EFA above 0.45 (18). The factor loads of the scale that we developed changed
between 0.537-0.852 within the scope of our study. In this direction, it can be stated that the
factor load values are high and sufficient. The CFA was performed with an independent
sample after this procedure. As a result of the CFA, it was determined that the scale model
consisting of 4 sub-dimensions and 23 Items was compatible and the scale structure created
with the EFA was valid on another sample. Factor loadings of all items were found to be high
and significant after CFA. In addition, it was observed that the AVE values of the factors
were higher than 0.50. These findings show that the scale has construct validity (10).

Item analysis was performed within the scope of Item-total correlation to Items belonging to
“The Patient Safety Culture Scale in Patient Falls". It is requested in the literature that the
correlation coefficient be greater than 0.30. It was found that the correlation coefficients of all
the items in our study were higher than the lower limit (18). It has been determined that the
whole scale and all of the Items have distinctive features as a result of the item analysis based
on the lower and upper groups, which is a different item analysis.

The stability of the scale was determined by applying the scale developed in our study to the
same sample twice in twenty days. It was determined at this stage that the scores for both the
total scale and its sub-dimensions were similar and the stability coefficients were greater than
0.70. It can be stated that the measurement results of the scale developed in line with these
findings are invariant, stable and reliable. The Cronbach a coefficients of the whole scale and
its sub-dimensions were calculated to evaluate the internal consistency of the scale.
Cronbach's a coefficients were found to be greater than 0.70 in the entire scale and its sub-
dimensions.

The absence of a scale specific to patient falls in the literature, which is an important issue
within the scope of patient safety, is the starting point of our research. The fact that it is aimed
at an original area within patient safety increases the originality of the research. It is thought
that the scale, which is planned to be developed, will contribute to the preventive studies by
evaluating the awareness level of the nurses working in the field.

When the literature is examined, it has been seen that studies on falls are mostly studies on
determining the risk of falling in patients, factors related to falling risk and preventing falls
such as training methods, programs and tools, hospital systems development, policy and
procedure development (7,25,26). Scale studies on patient safety are also included in this
context. However, the section on falls covers a certain part of the scale. In other words, there
are scales focused on patient safety as a broad concept (27,28). The scales related to patient
falls are planned as fall risk determination scales. The scale we have developed in our study
differs due to the way it is planned to contribute to the measurement of a specific area within
the concept of patient safety from the point of view of nurses.
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Another important point in the prevention of falls is related to the importance and value given
to this issue. As the first and most important stage of prevention of patient falls, both
individual and institutional culture should be formed. Establishing a safety culture is the first
step of starting research and development studies, planning of other applications and
developing an attitude for prevent the patient falls. Therefore, in this study, it is aimed to
develop a scale that enables the definition of culture.

CONCLUSION

In accordance with the data and findings obtained from the study, it can be stated that “The
Patient Safety Culture Scale in Patient Falls”, is a valid and reliable measurement tool for
patient falls on the relevant sample. The final version of the scale consists of 4 sub-
dimensions and 23 items. All of the items in the scale are positive. Cronbach's alpha values
for the sub-dimensions (Interest, Knowledge, Attention, Awareness) were determined as
0.851, 0.812, 0.826, 0.752, and 0.891 for the total scale, respectively.

It is thought that this scale will contribute to the preventive studies by evaluating the
awareness level of the nurses working in the field. It is recommended to use this scale in other
studies to be designed in the future, to demonstrate validity and reliability on the sample in
related studies, to define individual and institutional culture for the prevention of falls, and to
plan remedial development activities.
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Abstract

Introduction: No studies were encountered in the literature on the effects of traditional and complementary
treatments on sleeping problems experienced by patients who underwent those procedures due to other health
problems.

Objective: This study aims to determine sleep quality and the factors that affect it among patients presenting to
traditional and complementary medicine centre due to various health problems.

Method: A total of 314 patients presenting to traditional and complementary medicine centres were included in
this cross-sectional study. Data were obtained with a personal information form, the Cumhuriyet Subjective
Sleep Quality Scale, and the Sleep Hygiene Index. The study was reported according to STROBE guidelines.
Results: The median Cumhuriyet Subjective Sleep Quality Scale score of the patients was 22 (IQR: 19) and the
median Sleep Hygiene Index score was 25.00 (8.00). It was determined that gender, income, and daily sleep
duration had statistically significant effects on sleep quality (p<0.05). It was reported by 42.6% of the patients
who underwent acupuncture treatment, 37.5% of the hypnosis treatment patients, 40.3% of the cupping treatment
patients, 52.4% of the ozone therapy patients, 42.9% of the mesotherapy patients, and 47.5% of the
hirudotherapy patients that, compared to before, they had much better sleep after undergoing these treatments.
Conclusion: It was determined in this study that the sleep quality and sleep hygiene of the patients were good.
Traditional and complementary therapies can be considered to improve patients' sleep quality and hygiene.

Keywords: Traditional and Complementary Medicine, Sleep Quality, Sleep Hygiene.

Ozet

Giris: Literatiirde diger saglik sorunlar1 nedeniyle geleneksel ve tamamlayici tedavi alan hastalarda, geleneksel
ve tamamlayici tedavinin uyku sorunlarina etkisini inceleyen ¢aligmalara rastlanilamamugtir.

Amag¢: Bu calismanin amaci, ¢esitli saglik sorunlart nedeniyle geleneksel ve tamamlayict tip merkezine
basvuran hastalarin uyku kalitesi ve uyku kalitesini etkileyen faktorleri belirlemektir.
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Yontem: Bu kesitsel ¢caligmaya geleneksel ve tamamlayici tip merkezine basvuran toplam 314 hasta dahil edildi.
Veriler Kisisel Bilgi Formu, Cumhuriyet Oznel Uyku Kalitesi Olgegi ve Uyku Hijyeni Indeksi ile toplandi.
Calisma STROBE yonergelerine gore rapor edildi.

Bulgular: Hastalarm Cumhuriyet Oznel Uyku Kalitesi Olgegi ortanca puaninm 22 (IQR: 19) ve Uyku Hijyeni
Indeksi ortanca puanm ise 25,00 (8,00) oldugu belirlendi. Cinsiyet, gelir diizeyi ve giinliik uyku siiresinin uyku
kalitesini istatistiksel olarak anlamli diizeyde etkiledigi saptandi (p<0,05). Bu calismada akupunktur tedavisi alan
hastalarin %42.6’sinin, hipnoz tedavisi alan hastalarin %37.5’inin, hacamat tedavisi alanlarin %40.3’{iniin, ozon
tedavisi alanlarin %52.4’linlin, mezoterapi hastalarinin %42.9’unun ve hirudoterapi hastalarinin %47.5’inin
onceki zamana kiyasla daha iyi uyuduklar: belirlendi.

Sonu¢: Bu calismada, hastalarin uyku kalitesi ve hijyenlerinin iyi oldugu goriilmistiir. Geleneksel ve
tamamlayici tedavilerin hastalarin uyku kalitesi ve hijyenini gelistirdigi diistiniilebilir.

Anahtar Kelimeler: Geleneksel ve Tamamlayic1 Tedavi, Uyku Kalitesi, Uyku hijyeni.

INTRODUCTION

As well as being a crucial component of health, sleep, as a physiological process, is a
physiological necessity just like air, water, and food. The fundamental function of sleep is to
enable the body to restore energy and rest. Sleeping plays a significant role in physical
performance, memory, and learning. Sleep is also necessary for metabolic events and
emotional regulation (1).

Sleep quality is defined as the individual’s satisfaction with the sleeping experience. Sleep
quality has four attributes: sleep efficiency, sleep latency, sleep duration, and wake after sleep
onset (2). Countless practices can increase sleep quality by improving these factors in a
positive direction. These practices, which are also called sleep hygiene, include the regulation
of environmental factors that contribute to comfortable and quality sleep and the modification
of personal habits. Sleep hygiene is said to play a substantial role in improving sleep quality

).

Sleep quality affects individuals’ health (2). Decreased sleep quality can cause dysfunction,
anger, fatigue, slowed reactions, and increased caffeine or alcohol consumption in individuals.
Low sleep quality can also result in health problems such as diabetes, obesity, heart disease,
injuries, psychological problems, anxiety, and depression (2,3). Therefore, improved sleep
quality is necessary to avoid such adverse outcomes. As well as ensuring sleep hygiene,
various interventions, such as implementing traditional and complementary medicine
practices, are used to improve sleep quality. It has been revealed in the literature that
traditional and complementary treatments improve sleep quality (4,5). It was indicated in a
systematic review and meta-analysis that acupressure practices increase sleep quality (5). In a
different systematic review, it was shown that 58.3% of relevant studies indicated that
hypnosis had a positive influence on sleep results (6). It was also stated that, compared to the
control group, the cupping procedure combined with acupuncture practice was superior in
eliminating insomnia for patients with moderate insomnia (7). Li et al. determined that low
doses of ozone therapy improved sleep quality parameters (4). It was seen that music therapy,
massage, and therapeutic touch applied for critically ill patients increased their sleep quality
(8). Gooneratne determined that complementary and alternative medicine treatments such as
tai chi, acupuncture, acupressure, yoga, and meditation improved sleep parameters (9). The
research in the literature to date has explored the effects of traditional and complementary
treatments on sleep problems experienced by patients who underwent those treatments
specifically due to their sleeping problems. However, no studies were encountered in the
literature on the effects of traditional and complementary treatments on sleeping problems
experienced by patients who underwent those procedures due to other health problems. In the
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present study, the sleep quality and the factors affecting it among patients who received
traditional and complementary treatments due to various health issues were examined. It
should be noted that low sleep quality can increase the severity of existing health problems
and can cause new health problems.

In this context, it is important that healthcare professionals be familiar with the sleep quality
of their patients and the factors that affect it so that they can improve the patients’ sleep
quality and avoid the exacerbation of existing health problems or the occurrence of new ones.

METHOD
Study Design

This study, which aimed to determine sleep quality and the factors affecting it among patients
who presented to a traditional and complementary medicine centre, was designed as a cross-
sectional study. The STROBE checklist was applied in the reporting of the findings.

Sampling Method

The study’s target population was patients presenting to a traditional and complementary
medicine centre with any health issues. A random sampling method was used. The study’s
inclusion criteria were consent to participate, age of >18 years, not having any communication
problems, and having presented to the traditional and complementary medicine centre. The
study’s exclusion criteria were age of <18 years, pregnancy, visual impairments, and
cognitive disorders.

The G*Power-3.1.9.2 program was used to determine the sample size, which was calculated
as a minimum of 131 for power of 0.95 (1-B) at a=0.05 assuming a standardized effect size of
0.29 based on the study of author’s name.10 Subsequently, 314 patients were enrolled in the
study.

Ethical Consideration

Ethics committee approval (E-71522473-050.01.04-146224-182) was obtained before the
study began. The participants were informed about the study in accordance with the
Declaration of Helsinki and their consent was obtained online via an informed consent form.
All participants were enrolled in the study on a voluntary basis.

Data Collection
Data were collected with a survey conducted via Google Forms in June-December 2022.
Measures

Data were collected using a personal information form, the Cumhuriyet Subjective Sleep
Quiality Scale, and the Sleep Hygiene Index. Permission to use the scales was obtained via e-
mail from the authors who developed them.

The personal information form included various questions regarding age, gender, marital
status, health, and sleep.

The Cumhuriyet Subjective Sleep Quality Scale was developed by Sarigam (11). This scale
consists of 18 items and three subdimensions (psychosomatic effects, sleeping process, and
sleep satisfaction). Items 3, 10, 11, 15, and 17 are reverse-coded. The scale is a four-point
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Likert-type scale (O = Never, 1 = Rarely, 2 = Sometimes, 3 = Frequently). As the scores
obtained from the scale increase, sleep quality is considered to decrease. Saricam found the
scale to have a Cronbach a value of 0.91. In this study, the Cronbach a value was 0.92 (11).

The Sleep Hygiene Index was developed by Mastin et al.12 The validity and reliability of the
index’s Turkish version were confirmed by Giizel Ozdemir et al. (13). The index consists of
13 items and is a 5-point Likert-type scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4 =
Frequently, 5 = Always). The lowest possible score is 13 and the highest is 65. High scores
indicate worse sleep hygiene practices. The Cronbach o value was found to be 0.70 in the
study conducted by Giizel Ozdemir et al. (13). In this study, the Cronbach a value was 0.71.

Data Analysis

IBM SPSS Statistics 24 was used to analyse the data. Numbers and percentage ranges were
calculated for the participants’ personal information. Cronbach o coefficients were calculated
for internal consistency. Spearman correlation was used in order to identify the relationship
between the Cumhuriyet Subjective Sleep Quality Scale and Sleep Hygiene Index. Normality
testing was performed to determine the tests to be applied in evaluating the collected data. As
the normality test results showed that the scores for the Cumhuriyet Subjective Sleep Quality
Scale and Sleep Hygiene Index were not normally distributed, the nonparametric Mann-
Whitney U and Kruskal-Wallis H tests were used to analyse the data.

RESULTS

A total of 314 patients presenting to a traditional and complementary medicine centre were
included in this study. The mean age of the patients was 44.89+11.86 years and 71.7% were
women. The demographic characteristics of the patients are given in Table 1.

Table 1. Demographic Characteristics of the Study Sample, N=315
Variable N %

Age 44.89+11.86 years (min: 18, max: 86)

BMI 27.65+6.82

Gender

Female 225 717
Male 89 28.3
Marital status

Single 49 15.6
Married 265 84.4
Income

Good 84 26.8
Medium 219 69.7
Low 11 3.5

Working status

Worker 172 54.8
Not employed 113 36

Retired 29 9.2

Work schedule

Starts in the morning 287 914
Shift worker 27 8.6

Smoking

Yes 48 15.3
No 266 84.7
Exercise

Yes 129 41.1
No 185 58.9
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It was determined that 18.8% of the patients presented to the traditional and complementary
medicine centre due to musculoskeletal system problems, 6.4% due to the gastrointestinal
system, 3.8% due to the cardiovascular system, 14% due to the nervous system, 2.9% due to
gynaecological problems, 4.5% due to psychological problems, 2.2% due to insomnia, 8.3%
due to obesity and metabolic problems, 32.2% due to pain, and 7% due to other problems
(allergies, restless leg syndrome, urticaria, wounds, fatigue, oedema, cancer, bruxism, acne,
asthma, sweating, uveitis, overactive bladder, dementia, and eczema). Furthermore, 38.2% of
the patients stated that their sleep had improved compared to before after receiving traditional
and complementary treatment (Table 2).

Table 2. Reasons for Patients to Present to the Traditional and Complementary Medicine Centre and Characteristics of Their
Sleep, N=315

Variable N \ %
Reasons for patients to present to the traditional and complementary medicine

centre

Musculoskeletal system problems 59 18.8
Gastrointestinal system problems 20 6.4
Cardiovascular system problems 12 3.8
Nervous system problems 44 14
Women’s health problems 9 2.9
Psychological problems 14 4.5
Insomnia 7 2.2
Obesity and metabolic problems 26 8.3
Pain 101 32.2
Other problems 22 7
Daily sleep duration

4-7 hours 154 49
>7 hours 160 51
Consumption of tea/coffee before bed

None 128 40.8
1-3 cups 109 34.7
3-5 cups 77 24.5
Sleep quality before receiving traditional and complementary treatment

Good 121 38.5
Moderate 116 36.9
Low 77 24.5
Sleep quality after receiving traditional and complementary treatment

No changes 194 61.8
Better compared to before 120 38.2

It was determined that 82.2% of the patients underwent acupuncture, 12.7% hypnotherapy,
70.4% cupping therapy, 6.7% ozone therapy, 22.3% mesotherapy, 19.4% hirudotherapy, and
5.8% other alternative treatments (phytotherapy, homeopathy, osteopathy, prolotherapy, and
reflexology).

Most of the patients who underwent acupuncture (31%), cupping therapy (33.9%),
mesotherapy (37.1%), hirudotherapy (31.1%), reflexology (75%), and phytotherapy (42.9%)
were patients suffering pain. Most patients who underwent hypnosis (17.5%) and all patients
undergoing prolotherapy had musculoskeletal system problems. While 33% of patients who
underwent homeopathic treatment had insomnia, 33% suffered from pain and 33% had
obesity and metabolism-related problems. Finally, 2.2% of the patients presented to the
traditional and complementary medicine centre with insomnia complaints and 1.6% of those
patients underwent acupuncture, 5% hypnosis, 2.3% cupping therapy, and 33.3%
homeopathy.
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The median score of the patients according to the Cumhuriyet Subjective Sleep Quality Scale
was 22 (IQR: 19). The median scores obtained for the subdimensions of psychosomatic
effects, sleep duration, and sleep satisfaction were 7.00 (6.00), 7.00 (7.00), and 7.00 (7.00),
respectively. The median Sleep Hygiene Index score of the patients was 25.00 (8.00).
Spearman correlation was used to evaluate the relationship between the Cumhuriyet
Subjective Sleep Quality and Sleep Hygiene Index and a positive relationship was found
(rs=0.436, p=0.000).

Table 3. Variables Affecting Sleep

Characteristics ~ Cumhuriyet Subjective Sleep Sleep Hygiene Index
Quality Scale Median (IQR)
Median (IQR)
Gender
Female 24.00 (20.50) 26.00 (8.00)
Male 20.00 (17.50) 24.00 (8.00)
z=-2.348 p=0.019 z=-2.007 p=0.045
Marital status
Single 25.00 (19.50) 27.00 (6.50)
Married 22.00 (18.00) 25.00 (8.00)
z=-0.612 p=0.541 z=-2.488 p=0.013
Income
*Good 16.00 (18.00) 25.00 (7.00)
PMedium 23.00 (19.00) 25.00 (8.00)
‘Low 31.00 (16.00) 29.00 (13.00)
¥’=12.347 p=0.002 ¥*=4.320 p=0.115
a<b p=0.023
a<c p=0.009
Work schedule
Starts in the morning 22.00 (19.00) 25.00 (8.00)
Shift worker 22.00 (21.00) 27.00 (6.00)

z=-0.98 p=0.922

z=-2.006  p=0.045

Daily sleeping duration

4-7 hours 26.50 (23.00) 25.00 (7.00)
>7 hours 21.00 (16.00) 25.00 (8.75)
z=-2.844 p=0.004 z=-0.384 p=0.701
Smoking
Yes 26.00 (20.00) 26.50 (7.00)
No 21.50 (18.25) 25.00 (8.00)
z=-1.910 z=-2.090
p=0.056 p=0.037
Sleep quality before receiving traditional
and complementary treatment
*Good 14.000 (10.00) 23.000 (7.00)
PMedium 28.500 (14.00) 26.000 (7.00)
‘Low 31.000 (21.00) 27.000 (8.50)
¥°=74.664 p=0.000 ¥°=26.583  p=0.000
a<b p=0.000 a<b p=0.000
a<c p=0.000 a<c p=0.000

IQR: Interquartile Range.

Women’s Cumhuriyet Subjective Sleep Quality Scale and Sleep Hygiene Index scores were
statistically significantly higher compared to men (p<0.05). While Cumhuriyet Subjective
Sleep Quality Scale scores did not show a statistically significant difference regarding marital
status (p>0.05), unmarried people had statistically significantly higher Sleep Hygiene Index
scores (p<0.05). Compared to those with medium and lower income status, people with higher
incomes had statistically significantly lower Cumhuriyet Subjective Sleep Quality Scale
scores (p<0.05). Shift workers had higher Sleep Hygiene Index scores (p<0.05). Patients who
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reported having sleeping problems had higher Cumhuriyet Subjective Sleep Quality Scale and
Sleep Hygiene Index scores (p<0.05). People sleeping 4-7 hours a day had statistically
significantly higher Cumhuriyet Subjective Sleep Quality Scale scores compared to those
sleeping >7 hours. Finally, the Cumhuriyet Subjective Sleep Quality Scale and Sleep Hygiene
Index scores of patients who stated that their sleep quality was good before undergoing
traditional and complementary treatment were lower compared to those with medium and
poor sleep quality (p<0.05) (Table 3).

It was reported by 42.6% of the patients treated with acupuncture, 37.5% of the hypnosis
patients, 40.3% of the cupping patients, 52.4% of the ozone therapy patients, 42.9% of the
mesotherapy patients, 47.5% of the hirudotherapy patients, 66.7% of the prolotherapy
patients, 75% of the reflexology patients, 100% of the osteopathy patients, 66.7% of the
homeopathy patients, and 28.6% of the phytotherapy patients they had much better sleep after
undergoing these treatments (Table 4).

Table 4. Sleep Quality of Patients After Undergoing Traditional and Complementary Treatment

No changes Better compared to before
Type of treatment N (%) N (%)
Acupuncture 148 (57.4) 110 (42.6)
Hypnosis 25 (62.5) 15 (37.5)
Cupping therapy 132 (59.7) 89 (40.3)
Ozone therapy 10 (47.6) 11 (52.4)
Mesotherapy 40 (57.1) 30 (42.9)
Hirudotherapy 32 (52.5) 29 (47.5)
Prolotherapy 1(33.3) 2 (66.7)
Reflexology 1 (25) 3 (75)
Osteopathy 0 (0) 1 (100)
Homeopathy 1(33.3) 2 (66.7)
Phytotherapy 5(71.4) 2 (28.6)

DISCUSSION

Sleep quality affects physical and mental health. Impaired sleep quality can lead to various
new health problems, increases in the severity of existing health issues, decreased
productivity, and an increased likelihood of accidents. Accordingly, understanding sleep
quality and the factors that affect it are crucial in eliminating those adverse outcomes (14).

In a broad sense, it was determined in the present study that the sleep quality and sleep
hygiene of the participants were good. Overall, 38.2% of these patients reported that their
sleep was better after receiving traditional and complementary treatments compared to the
period before treatment. More specifically, 42.6% of those treated with acupuncture, 37.5%
treated with hypnosis, 40.3% with cupping, 52.4% with ozone therapy, 42.9% with
mesotherapy, 47.5% with hirudotherapy, 66.7% with prolotherapy, 75% with reflexology,
100% with osteopathy, 66.7% with homeopathy, and 28.6% with phytotherapy stated that,
compared to before, they had much better sleep after undergoing these treatments.

Similar to our study, other researchers have concluded that acupuncture affects the sleeping
process (15-17). Acupuncture was found to improve sleep quality by affecting
neurotransmitter levels and regulating the biological clock (16).

It was stated that hypnosis could be used for sleeping problems because it can cause
relaxation, increase suggestibility, enable access to preconscious levels of the mind and
emotions, and permit cognitive reconstruction (18). In the present study, 37.5% of those who
underwent hypnotherapy stated that their sleep was better after treatment. A systematic review
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found that 58.3% of relevant studies showed that hypnosis benefited sleep quality, 12.5%
reported mixed results, and 29.2% indicated no benefits (6).

In this study, 40.3% of those who underwent cupping therapy stated that their sleep was much
better compared to before. It was indicated in another study that cupping therapy applied
along with acupuncture was superior for patients with moderate insomnia (7).

We found that 52.4% of the patients who underwent ozone therapy considered their sleep
quality to be much better compared to before. It was previously revealed that low doses of
ozone therapy improved sleep quality parameters (4).

Among patients who underwent mesotherapy, 42.9% stated that, compared to before, their
sleep was much better. Sleep quality among patients who underwent mesotherapy could have
improved because most of the people receiving mesotherapy (37.1%) suffered from pain,
which the treatment successfully addressed. It was previously shown that as pain decreased,
the sleep quality of patients increased (19). Therefore, it is not surprising that sleep was
improved among patients whose pain was relieved.

In this study, most patients who underwent hirudotherapy also complained about pain and
also reported that their sleep improved. It was suggested in the literature that hirudotherapy
can be used against pain, as pain may be alleviated by anaesthetic substances in the saliva of
leeches (20). Another study showed that hirudotherapy decreased the severity of joint pain
(21). Similarly, in our study, patients slept better after pain relief via hirudotherapy.

In the present study, the percentage of patients presenting to the traditional and
complementary medicine centre with insomnia was rather low, but among those patients,
33.3% underwent homeopathy. It was suggested in a randomized controlled study that
homeopathy was effective in treating sleeping disorders (22). However, another systematic
review showed that homeopathy was not an effective treatment method for insomnia and
disorders related to sleep (23). Randomized controlled studies with larger samples are
required in this regard.

It was revealed in the present study that as sleep hygiene increased, so did sleep quality. A
previous study found that sleep hygiene practices are significant variables that affect sleep
quality (24). The concept of sleep hygiene behaviour was first introduced by Peter Hauri (25).
Behaviours that promote good sleep are accepted as sleep hygiene. Ensuring regular sleeping
and waking hours, keeping bedrooms comfortable and silent, avoiding occasional naps, not
performing challenging tasks in the bedroom, and avoiding caffeine, nicotine, and alcohol
before bed are some examples of sleep hygiene behaviours (26). It is expected that practicing
these behaviours can increase sleep quality.

The present study showed that women had poorer sleep quality and sleep hygiene compared
to men. Similar results were previously obtained (27,28). In another study, on the other hand,
it was revealed that gender did not affect sleep quality (29). The reason why women had
poorer sleep quality and sleep hygiene in our study may be that most of the participants were
women (71.7%), the study was conducted with people who had various diseases, and women
have more household responsibilities in Turkish society compared to men, such as child care,
cooking, and household chores.

Marital status was found not to affect sleep quality in this study. However, compared to
married individuals, unmarried individuals had poorer sleep hygiene. Similarly, Deniz Dogan
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et al. concluded that marital status did not affect sleep quality (30). In another study,
compared to unmarried individuals, married individuals had better sleep quality (31). The
differences in our study could have arisen from the fact that research was carried out on
individuals with different diseases.

It was revealed in this study that, compared to those with medium and lower income statuses,
patients with higher incomes had better sleep quality. Similarly, it was previously determined
that individuals with medium income status had poorer sleep quality compared to those with
high income status (32). On the other hand, a study of patients with heart failure concluded
that income level did not affect sleep quality (33). The difference in our study might have
arisen from the fact that all patients included in the study had undergone traditional and
complementary treatment at least once in their lifetimes regardless of income status.

Shift work is becoming more and more prevalent in today’s world. Shift workers sleep at
unusual hours. It was revealed in this study that patients who began work in the morning had
better sleep hygiene than shift workers did. In another study, it was suggested that shift work
affected life quality and had an adverse impact on sleep schedules; shift workers frequently
consumed caffeine as a fatigue management strategy (34).Poorer sleep hygiene among shift
workers compared to others might have arisen from the increased consumption of tea and
coffee and disturbance of biological rhythms and traditional sleep patterns.

It was determined in this study that patients sleeping 4-7 hours a day had poorer sleep quality
compared to those sleeping more than 7 hours. Generally, 7.5-8 hours of nightly sleep is said
to be sufficient for adults (35). It was found in another study that sleeping less or more than
this standard recommended amount adversely affects sleep quality (36). Our results support
those findings.

This study had some limitations. The first limitation was that the information collected on
sleep quality and hygiene was based on participants’ self-assessments. The second limitation
was that the research was conducted in a single centre. Therefore, the results of this study
cannot be generalized across wider geographic areas. The third limitation was that data were
collected online. The fourth limitation was the study’s cross-sectional nature; therefore, we
cannot offer objective implications. The fifth limitation was the inability to measure patients’
sleep quality and sleep hygiene both before and after they presented to the traditional and
complementary medicine centre.

It can be suggested that further studies conducted with patients treated at traditional and
complementary medicine centres evaluate the severity of the patients’ health problems and
identify the relationship between severity and sleep. This would make it possible to identify
whether sleep quality improves thanks to the applied treatment or the treatment of already
existing diseases.

CONCLUSION

This study has shown that the sleep quality and hygiene of patients presenting to a traditional
and complementary medicine centre were both generally good.

The participating patients, who presented to the centre due to various health problems, had
improved sleep after receiving traditional and complementary treatments. Specifically,
individuals who received acupuncture, hypnotherapy, cupping therapy, ozone therapy,
mesotherapy, hirudotherapy, prolotherapy, reflexology, osteopathy, phototherapy, and
homeopathy treatments had improved sleep compared to the period before these treatments.
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Gender affected both sleep quality and sleep hygiene. While the daily duration of sleep and
income status affected sleep quality, marital status and type of work affected sleep hygiene.
Finally, it was seen that sleep hygiene increased sleep quality.
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Abstract

Objective: There is a relationship between disease severity and suicide risk in individuals diagnosed with
obsessive-compulsive disorder.Within the scope of this research, we aimed to elucidate the importance of
treatments aimed at improving social cognitive skills and cognitive flexibility in preventing suicide by evaluating
the effect of social cognition and cognitive flexibility on suicide risk in obsessive-compulsive disorder in a
descriptive setting.

Method: Thisprospective, descriptive, cross-sectional studywas conducted by face-to-face survey and data
collection method. A total of 51 patients aged between 18 and 65, diagnosed with OCD according to DSM-5
criteria were randomized in this research. Yale-Brown Obsession Compulsion Scale(Y — BOCS), Suicide
Probability Scale(SPS), Cognitive Flexibility Inventory(CFl), Implicit Test, and Reading Mind from Eyes
Test(RMET) were applied to the study participants.

Results: When sociodemographic and clinical data were compared with SPS, suicidal ideation and suicide
attempt, no statistically significant difference was found (p>0.05). A positive correlation was found between the
Y-BOCS scale and the SPS total and subscales. This correlation was statistically significant (p<0.05). A negative
correlation was found between the Y-BOCS scale and CFI, and a negative correlation was found between the
total subscales of the SPS and CFI(p<0.05). The CFI scores of people with past suicidal ideation were found to
be low (p<0.05). No statistically significant relationship was found between social cognition assessment scales
and SPS (p>0.05).

Conclusion: Our study observed that the severity of obsessions and compulsions increased with low cognitive
flexibility. Cognitive rigidity can also increase the risk of suicide by increasing the severity of the disease. A
significant negative correlation exists between suicidal ideation and cognitive flexibility in OCD patients. It has
been evaluated that therapeutic interventions to cognitive flexibility will contribute positively to suicide risk and
disease prognosis.

Keywords: Obsessive-Compulsive Disorder, Cognitive Flexibility, Suicide.

Ozet

Amac: Obsesif kompulsif bozukluk tanili bireylerde hastalik siddeti ile intihar riski arasinda iligki vardir. Bu
aragtirma kapsaminda sosyal bilis ve bilissel esnekligin obsesif kompulsif bozuklukta intihar riskine etkisini
betimsel bir ortamda degerlendirerek sosyal biligsel becerileri ve biligsel esnekligi gelistirmeye yonelik
tedavilerin intihar1 6nlemedeki 6nemini ortaya koymay1 amacladik.

Yontem: Bu prospektif, tanimlayic, kesitsel arastirma, yliz yiize anket ve veri toplama yontemiyle yapilmistir.
Bu arastirmada DSM-5 kriterlerine gore OKB tanis1 almis, yaslar1 18 ile 65 arasinda degisen toplam 51 hasta
randomize edilmistir. Caligmaya katilanlara Yale-Brown Obsession Compulsion Scale (Y — BOCS), intihar
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Olasilig1 Olgegi (I00), Biligsel Esneklik Envanteri (BEE), Ortiik Test ve Gozlerden Zihin Okuma Testi (GZOT)
uygulandi.

Bulgular: 100, intihar diisiincesi ve intihar girisimi ile sosyodemografik ve klinik veriler karsilastirildiginda
istatistiksel acidan anlamli bir fark goriilmemistir (p>0,05). Y-BOCS o&lcegi ile 100 total ve alt dlgekleri
arasinda pozitif korelasyon saptanmustir. Bu korelasyon istatistiksel olarak anlamli 6l¢iilmiistiir (p<0,05). Y-
BOCS 6lcegi ile BEE arasinda negatif korelasyon, 100 total ve alt 6lcekleri ile BEE arasinda da negatif
korelasyon saptanmustir (p<0,05). Geg¢mis intihar diigsiincesine sahip kisilerin BEE skorlar1 diisiik olarak
saptanmistir (p<0,05). Sosyal bilis degerlendirme 6lgekleri ile 10O arasinda istatistiksel olarak anlamli bir iligki
saptanamamustir (p>0,05).

Sonug: Obsesif kompulsif bozuklukta biligsel esnekligin az olmasi ile, hastalik siddetinin ve intihar olasiliginin
yiiksek olmasi arasinda iligki saptanmistir. Hastalik siddetinin intihar olasiligint artirmasinda biligsel katiligin
araci rol iistlendigi diisiiniilmiistiir. Biligsel esneklige yapilacak terapdtik miidahalelerin intihar riski ve hastalik
prognozuna olumlu katki yapacagi degerlendirilmistir.

Anahtar Kelimeler: Obsesif Kompulsif Bozukluk, Bilissel Esneklik, Intihar.

INTRODUCTION

Obsessive-compulsive disorder (OCD) is a mental disorder first described in the 19th century,
characterized by obsessions, compulsions, or both. Obsessions are impulses, phantasies, or
thoughts that repeatedly enter a person's mind, that cannot be dismissed by conscious effort,
and that cause discomfort (1). Compulsions are behaviors or mental acts that a person does to
neutralize obsessions. Although compulsions initially relieve the anxiety caused by the
obsessions, they can also cause anxiety and distress throughout the disease. Obsessions and
compulsions are alien to one's self, that is, ego-dystonic. OCD, like other mental disorders,
causes loss of time and leads to impairments in social, occupational, and other important areas
of functioning (2).

OCD is one of the most common mental disorders. As a result of studies conducted in
different continents, the lifetime prevalence rate is thought to be 2 — 3%. Obsessive-
compulsive disorder (OCD), described in the Diagnostic and Statistical Manual of Mental
Disorders Fifth Edition (DSM — 5), can be defined as the physical and mental actions taken to
reduce obsessions and the anxiety they cause. It is defined by the co-existence of compulsions
and significant loss of functionality due to obsessions and compulsions (3).

Obsessions and compulsions may vary according to age, gender, and genetic characteristics.
The most common obsessions in adults are, in order, contagion, suspicion (skepticism),
somatic obsessions, symmetry, aggression and sexual obsessions. The most common
compulsions are in order; checking, washing, counting, verification, symmetry, and order,
stacking. Contagion obsession is the most common type.Recent studies indicate that OCD
increases the risk of suicide independently of other factors (2,4).

It is stated that cognitive functions are impaired in OCD patients compared to the healthy
population. Although cognitive skills are not included in the diagnostic criteria of OCD, they
significantly affect functionality and disease severity. The most researched cognitive
functions in OCD are; short-term memory, executive functions, decision-making, attention,
verbal fluency, and verbal memory (5). Many psychiatric disorders are characterized by
impairments in the ability to successfully and meaningfully interact with people. Therefore,
describing the social difficulties observed in psychiatric disorders as social cognition
disorders gives us a new dimension of thought. One of the diseases in which social cognitive
abilities are most impaired is obsessive-compulsive disorder (6).
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There is a relationship between disease severity and suicide risk in individuals diagnosed with
obsessive-compulsive disorder. Decreased cognitive flexibility; It increases the risk of suicide
in obsessive-compulsive disorder patients. Social cognitive disability; increases the risk of
suicide in obsessive-compulsive disorder patients (7).

In previous literature, there are studies on the effect of social cognition on the severity of
OCD, but there is no study investigating its effect on suicide risk. At the same time, the effect
of cognitive flexibility, which is a sub-branch of executive functions, on suicide risk in OCD
has been separately studied in limited numbers in the literature (8). Within the scope of this
research,we aimed to elucidate the importance of treatments aimed at improving social
cognitive skills and cognitive flexibility in preventing suicide by evaluating the effect of
social cognition and cognitive flexibility on suicide risk in obsessive-compulsive disorder in a
descriptive setting.

METHOD

This is a prospective, descriptive, and cross-sectional study. It was conducted by face-to-face
survey and data collection method. It was carried out between 1 May 2022 and 1 November
2022 in Balikesir University Faculty of Medicine, Department of Psychiatry Outpatient Clinic
and Clinic. A total of 51 OCD patients were randomized. All procedures followed were in
accordance with the ethical standards of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008.
Ethics committee approval has been granted from our institution on 22.03.2022 with protocol
number 20224/37, andinformed consent has been obtained from all participants.

Patients aged between 18 and 65, diagnosed with OCD according to DSM-5 criteria, and who
completed at least five years of primary education were randomized in this research.Yale-
Brown Obsession Compulsion Scale (Y — BOCS), Suicide Probability Scale(SPS), Cognitive
Flexibility Inventory (CFI), Implicit Test, and Reading Mind from Eyes Test (RMET) were
applied to the study participants.

In order to determine the study group, the sample size was determined through the G-Power
3.1 program. The statistical significance level was accepted as a=0.05, and the power of the
study was 80%. With this method, it was decided to include a minimum of 47 patients in the
study.

Statistical Analysis

Statistical analyzes were performed using SPSS version 26 software. The conformity of the
variables to the normal distribution was examined using visual (histogram and probability
graphs) and analytical methods (Kolmogorov- Smirnov/ Shapiro-Wilk tests). Descriptive
analyzes were given using mean and standard deviations for parametric variables. Student T-
test and One Way ANOVA (post hoc Bonferroni) were preferred for parametric quantitative
data for independent groups. Mann-Whitney U Test was preferred for non-parametric
quantitative data when statistical significance was determined between two independent
groups. Pearson Correlation Test was used to examine the correlation of parametric data, and
Spearman Correlation Test was used for non-parametric data. Nominal data are given using
crosstabs. The statistical significance level (p-value) was accepted as 0.05.

RESULTS

A total of 51 patients were included in this study. Twelve (23%) patients were male, and 39
(77%) were female. The mean age of the patients was 35.2+12.93 (minimum 18, maximum
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64). It was determined that 66.6% of the patients had high school or higher education. A
majority of the patients(80%) lived with their families, and 20% lived alone.

Tablel. Correlation of Y-BOCS Scale with Other Scales

Y-BOCS Y-BOCS Y-BOCS
TOTAL OBSESSION COMPULSION
SPS —total r 0,388** 0,346** 0,348**
p 0,005** 0,013** 0,012**
n 51 51 51
SPS — negative r 0,417 0,376** 0,414**
self-esteem
0,002** 0,007** 0,003**
n 51 51 51
SPS — suicidal r 0,372** 0,354** 0,346**
intention
p 0,007** 0,011** 0,013**
n 51 51 51
SPS - r 0,278** 0,239 0,255
hopelessness
p 0,049** 0,091 0,071
n 51 51 51
SPS — hostility r 0,174 0,19 0,071
p 0,223 0,172 0,622
n 51 51 51
Cognitive r -0,431** -0,398** -0,423**
Flexibility
p 0,002** 0,004** 0,002**
n 51 51 51
Implicit Test r -0,032 -0,001 -0,049
p 0,825 0,995 0,561
n 51 51 51
RMET r -0,164 -0,108 -0,225
p 0,251 0,452 0,112
n 51 51 51

The previous psychiatric history of the patients revealed that 41.2% (n=21) had suicidal
ideation in the past, and 9.8% (n=5) had a history of suicide attempts. Additionally, 17.6%
(n=9) of the patients had suicidal ideation in their relatives,while 3.9% were in first-degree
closeness, 9.8% were in second-degree closeness, and 3.9% were in the level of friends
without any relationship.

Table 2. Correlations of SPS with Cognitive Flexibility

hopelessness suicidal hostility Negative
intentions self-
esteem
Cognitive r -0,181 -0,275 -0,139 -,301* -,326*
Flexibility ™ 0,204 0,051 0,33 0,032 0,02
Inventory
N 51 51 51 51 51

The mean OCD duration of the patients was 10.29+9.28 years(minimum]l, maximum 40). In
terms of medication, 11.8% (n=6) of the patients were not currently using drugs, 88.2%
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(n=45) were using drugs, and the most commonly used drug was selective serotonin reuptake
inhibitors (SSRIs)(43.1%).

The comorbid disease was detected in 25.5% of the patients, and no additional disease was
detected in 74.5% of the patients. The most common comorbidity was hypertension, with a
rate of 3.9%. It was determined that 13.7% of the patients were hospitalized and treated for
psychiatric illnesses. It was shown that 86.3% did not have a history of hospitalization.

A positive correlation was found between Y-BOCS scale scores and SPS-total, SPS-negative
self-perception, SPS-hopelessness, and SPS-suicidal ideation subscales. The differences
between them were statistically significant (r=0.388, 0.417, 0.007) (p<0.05). A negative
correlation was found between Y-BOCS scores and Cognitive Flexibility Inventory, and this
correlation was statistically significant (r=- 0.431) (p<0.05). When the Y-BOCS scores were
compared with the Implicit Test(IT), which measures social cognition, and the RMET scores,
no statistical difference was found between them (p>0.05) (Table 1, Table 2, and Table 3).

Table 3. Correlations of the Suicide Probability Scale with RMET and implicit test
SPS — SPS — SPS - SPS - SPS -

hopelessness suicidal hostility Negative self- Total
intentions esteem

RMET r 0,107 0,022 0,158 -0,163 0,06
p 0,454 0,878 0,267 0,254 0,674

N 51 51 51 51 51
Implicity Test r 0,129 -0,046 0,116 -0,115 0,023
p 0,365 0,749 0,419 0,422 0,875

N 51 51 51 51 51

A negative correlation was found between cognitive flexibility and SPS and its sub-
categories, and the negative correlations with SPS-Total, and SPS-Negative Self-Perception
were statistically significant (r=-0.326,-0.301) (p<0.05).

The relationship between suicidal ideation history and cognitive flexibility was examined.
While the mean +SD values of the Cognitive Flexibility Inventory were 10.91 for those with
suicidal ideation (mean 60.75), it was calculated as 9.12 (mean 68.97) for those without
suicidal ideation. A negative correlation was found between cognitive flexibility and suicidal
ideation, and the difference between the two groups was statistically significant (p<0.05).

DISCUSSION

Previous literature elaborated that the risk of suicide in OCD patients was 3 times higher, and
deaths due to suicide were 10 times higher compared to healthy individuals (9). According to
published articles, 56% of OCD patients had a desire to die, 46% had thoughts of death, 20%
had suicidal plans, and 10% were prepared to commit suicide (10). More than 90% of OCD
patients had decreased self-esteem, 57% had suicidal ideation, and 12.2% had a history of
suicide attempts. In a recent study conducted in 2022, lifetime thoughts of death in OCD were
found to be 64.3%, and suicide attempts were found to be higher than expected, with 16.3%
(11). Our study found that 41.2% of the patients had suicidal ideation, and 9.8% attempted
suicide, consistent with the literature.

A study by Albert et al. found that the risk of suicide in OCD increased as the severity of
obsessions and compulsions increased (12). Again, a recent meta-analysis stated that the risk
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of suicide increases as the severity of obsessions increases (13). In our study, according to the
literature, it was determined that as the Y-BOCS total and subscales scores increased, there
was an increase in the SPS, which was found to be statistically significant.

Since the 2000s, the effects of executive functions on suicide have been investigated. In a
study by Kim et al.on patients with schizophrenia, scores on psychomotor speed, attention,
working memory, word memory, and executive functions were found to be higher in patients
with a history of suicide than in patients without a history of suicide (14). Nangle et al. found
that schizophrenic patients with better executive functions had more advanced suicide attempt
planning skills (15). In the literature, when OCD patients are examined, it has been found that
decision-making is impaired, and the decision-making time is prolonged, especially in cases
of doubt and uncertainty. The effect of executive functions on the risk of suicide in OCD is
also associatedwith past and active suicidal ideation and I0S scores decreased in OCD
patients with high decision-making skills (16). Studies investigating the effects of cognitive
flexibility defined under executive functions on suicide are limited. Impairments in cognitive
flexibility are thought to lead to suicide, leading to mental illnesses such as major depressive
disorder, OCD, and anorexia nervosa. Dickoff et al. stated that cognitive rigidity, inadequate
problem-solving skills, and hopelessness can be seen together, which may be a predisposing
factor to suicide (17).

Our study found a negative correlation between the cognitive flexibility inventory and the
suicide probability scale total and negative self-perception subscale. Cognitive rigidity is
thought to cause suicide by causing an exaggerated sense of responsibility, misinterpretation
of meaning, and inability to develop alternative thoughts described in the cognitive model of
obsessive-compulsive disorder. Differences between studies may be due to the sample size,
the characteristics of the sample's diagnosis group, the socio-cultural and economic
characteristics of the place where the study was conducted, the religious beliefs of the
participants, and the different tests used. Our study determined that individuals with weak
cognitive flexibility had a higher rate of past suicidal ideation. The same relationship was not
found between suicide attempts and cognitive flexibility. This finding is thought to be
consistent with previous studies (18). We think that our study is valuable in terms of
investigating the risk of suicide in OCD, apart from cognitive flexibility and other executive
functions.

Social isolation, deterioration in interpersonal interaction, social conflicts and separations, and
loss of social support have an important place among the suicide risk factors determined by
the World Health Organization(WHQ) (19).The help-seeking behavior of individuals with
weak social cognitive skills is thought to decrease, and the possibility of converting suicidal
ideation into an attempt increases. The most studied area of social cognition is the theory of
mind skills. Nestor et al. stated that the lack of theory of mind, which is defined as a negative
perception of the thoughts and feelings of others, causes the person to see himself as a burden.
On the contrary, some comments that seeing oneself as a burden may lead to disorders in the
theory of mind. Despite two different interpretations, Nestor argues that excessive
mentalization, which is considered a specific theory of mind disorder, increases suicidal
ideation (20).

Considering the relationship between social cognition and suicide risk in psychiatric diseases,
it was stated that weak social cognition functions increased the risk of suicide in patients with
first-episode psychosis in 2022. This finding has explained that perceived social stress
increases as a result of high sensitivity to social and emotional data, and the risk of suicide
increases with disorders in stress management skills (17,21). Jollant et al. indicated the higher
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imagination test scores in psychosis patients with a high risk of suicide to the increased
sensitivity of individuals to social cues and verbal expressions (22).

Another group of diseases in which social cognition is frequently studied is depressive
disorders. In a study with 189 participants in total, the severity of depression and face
recognition test scores of students with and without active psychiatric complaints were
compared. As the depression scores increased, difficulties in recognizing neutral and positive
faces were detected. Negative schemas in depressed patients have been cited as the reason for
this (23). Depressed patients describe neutral faces as sad and happy faces as neutral, no
information was found in this study that defects in face recognition skills increase suicidal
behavior. Depressed patients without suicidal behavior recognize negative faces as well as
healthy controls, while the suicidal group has less success in recognizing negative faces.
When the total scores were compared, the face recognition performance of the suicidal group
was lower but not statistically significant (24). Szanto et al., on the other hand, compared
depressed patients with and without suicide attempts and found a significant reduction in
RMET scores in those who attempted suicide (25).

When OCD studies are analyzed, although it is seen that the importance of social cognition is
neglected, chronic problems in social, cognitive, and emotional functions are stated in
individuals with this disease. The fact that brain regions that provide social cognitive
processes, such as the amygdala, anterior cingulate cortex, and insula, are also shown in the
pathophysiology of OCD supports this relationship (26). Salazar et al.argue that with the
development of social cognitive skills and social relations becoming one of the important
issues in the prevention and treatment of OCD, treatment response will increase, and
treatment discontinuation rates will decrease (27). Although social cognitive impairments are
associated with decreased response to treatment, social cognition has not been specifically
evaluated in OCD, and the disease's quality of life has generally been investigated (28).

Research on subtypes of social cognition, such as the theory of mind in OCD, is very scarce.
Recent studies have reported low theory of mind skills in OCD (29). In 2022, Bora reported
that in a meta-analysis study consisting of 1161 OCD patients and 1329 healthy controls,
those with OCD showed theory of mind deficits (30). While Aigner et al. identified
significant difficulty in recognizing sad faces in OCD, they found that neutral faces were
evaluated as sad and happy faces as neutral or sad (31). In the study by Corcoran et al., OCD
patients scored significantly lower than healthy controls in recognizing facial expressions of
disgust (32).

Although social cognitive skills have been examined in many psychiatric diseases and suicide
cases, no study has been found to evaluate the effect of social cognition on suicide risk in
OCD. Our study found no significant relationship between the tests measuring social
cognition and the suicidal probability scale total score and subscale values in OCD patients.
Despite the knowledge that executive functions can affect social cognitive skills, the strength
of our study was that RTOT is a test representing the emotional domain of social cognition
and is not affected by executive functions. There was no significant relationship between past
suicidal ideation and suicide attempt and social cognition tests. In our study, it was evaluated
that social cognition had no effect on disease severity in OCD. This finding was considered
among the reasons contributing to the lack of effect of social cognition on suicide risk. We
think that the small sample size, the absence of active suicidal thoughts in the patients in our
study, and the exclusion of the diagnosis of moderate to severe depressive episode were
effective in our results. There is a need to repeat the tests with studies with large samples. The
strengths of our study are that it is the first study in the literature on this subject, the diagnosis
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of OCD is made in the presence of an experienced clinician, and the RMET is unaffected by
executive dysfunctions.

CONCLUSION

Our study observed that the severity of obsessions and compulsions increased if cognitive
flexibility was low. Cognitive rigidity can also increase the risk of suicide by increasing the
severity of the disease. A significant negative correlation exists between suicidal ideation and
cognitive flexibility in OCD patients. It has been evaluated that therapeutic interventions to
cognitive flexibility will contribute positively to suicide risk and disease prognosis.
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Abstract

Objective: One of the most important factors after organ transplantation is immunotherapy, which is effective in
reducing immune response to prevent post-transplant graft rejection, whileanother factor is a balanced nutrition.
With these considerations in mind, this study aimed to determine the orthorexia nervosa tendencies of liver
transplant patients receiving immunosuppressant treatment.

Method: This descriptive and cross-sectional study was carried out with patients who underwent liver
transplantation at the liver transplantation institute of a university hospital in eastern Turkey. A
sociodemographic information form and ORTO-R were used to collect data. The data were collected from
patients who attended their follow-ups between May and August 2022.

Results: The mean age of the 176 patients who were receiving immunosuppressive treatment was 58.55+7.56,
while 86.4% had not received any education on nutrition. The mean ORTO-R score of the patients was
17.09+2.70, which indicated moderate orthorexia. In our study, it was concluded that the majority of the patients
who were using immunosuppressive medication had not received any education on nutrition, and they were
moderately orthorexic.

Conclusion: It should be kept in mind that this obsessive form of eating will affect balanced nutrition among
patients who have gone through a major transplant process. To make the drug-diet interaction in patients using
immunosuppressive drugs after organ transplantation beneficial, ensure that they have a sufficient and balanced
diet, and make this diet sustainable, it is important to monitor these patients. Additionally, it is thought that
evaluating the pre-transplant orthorexia nervosa tendencies of advanced-stage liver transplant patients will
increase post-transplant success.

Keywords: Immunosuppressive Therapy, Liver Transplantation, Nutrition, Orthorexia Nervosa, Nutrition
education.

Ozet

Amac: Nakil sonrasi greft rejeksiyonunun dnlenebilmesi ve organ fonksiyonunun korunmasi i¢in immiin yanitin
azaltilmasinda etkili immiinoterapi nakil sonras1 bakimin en 6énemli faktorlerden biri iken, bir diger faktor ise
dengeli beslenmedir. Bu diisiincelerden yola ¢ikarak, bu ¢alisma immiinstipresan tedavialan karaciger nakli
hastalarinin ortoreksiya nervoza egilimlerini belirlemeyi amagladi.

Yontem: Bu tanimlayici ve kesitsel ¢aligma, Tiirkiye'nin dogusunda bir tiniversite hastanesinin karaciger nakli
enstitlisiinde karaciger nakli yapilan hastalarla yapildi. Verilerin toplanmasinda sosyodemografik bilgi formu ve
ORTO-R kullanildi. Veriler, Mayis-Agustos 2022 tarihleri arasinda poliklinik takiplerine gelen hastalardan
toplandi.
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Bulgular: Immiinsiipresif tedavi alan 176 hastanin yas ortalamasi 58,55+7,56 iken, %86,4'1 beslenme
konusunda herhangi bir egitim almamisti. Hastalarin ortalama ORTO-R skoru 17,09+2,70 olup orta derecede
ortoreksiyaya isaret etmektedir. Calismamizda immiinsiipresif ila¢ kullanan hastalarin biiyiik ¢ogunlugunun
beslenme konusunda herhangi bir egitim almadiklari ve orta derecede ortoreksik olduklari sonucuna varildi.
Sonug¢: Bu takintili yeme seklinin, bityiik bir nakil siirecinden gegmis hastalarda dengeli beslenmeyi etkileyecegi
akilda tutulmalidir. Organ nakli sonrasi immiinsiipresif ilag kullanan hastalarda ilag-diyet etkilesiminin faydali
olabilmesi, yeterli ve dengeli beslenmelerinin saglanmasi ve bu diyetin siirdiiriilebilir olabilmesi i¢in bu
hastalarin izlenmesi onemlidir. Ayrica ileri evre karaciger nakli hastalarinin nakil oncesi ortoreksiya nervoza
egilimlerinin degerlendirilmesinin nakil sonrasi basariy1 artiracagi diisliniilmektedir.

AnahtarKelimeler: Immiinsiipresif Tedavi, Karaciger Nakli, Beslenme, Ortoreksiya Nervoza, Beslenme
egitimi.

INTRODUCTION

Liver transplantation refers to the transplantation of a graft liver from a live/cadaveric donor
with blood-tissue compatibility with an end-stage liver failure patient to increase their life
expectancy and quality in cases where there is no chance of success with medical treatment
(1, 2). However, the detection of the graft by the immune system as a foreign body and the
immune response to destroy the transplanted organ may lead to severe dysfunction in the
transplanted liver and the rejection of the liver (3, 4). For this reason, to prevent post-
transplant graft rejection and preserve organ function in liver transplant cases,
immunosuppressive drugs that suppress the immune system are used. In this sense, one of the
most important factors in post-transplant care is immunotherapy, which is effective in
reducing immune response (4, 5). Another factor that speeds up graft survival and the
adjustment process after transplantation is balanced nutrition. To speed up the adjustment
process, increase the quality of life of advanced-stage liver disease patients and prevent diet-
related complications, the nutritional statuses of these patients should be assessed as soon as
possible in the pre-transplant phase, and the appropriate dietary interventions should be made
(6). According to previous studies, dietary intake in liver transplant patients increases
significantly after their transplant operation. This issue is more noticeable especially among
individuals who had undergone severe dietary restrictions before their transplant and suffered
from pre-transplant gastrointestinal symptoms and anorexia (7, 8). There are many factors that
affect sufficient and balanced nutrition after transplant operations. These factors include
perioperativemalnutrition, surgicalstress, immunosuppressivetreatment, energy metabolism,
socioculturalstatus, and postoperative complications (9-11).

The term “orthorexia” emerged in 1997, and it was derived from the Greek words “ortho”
meaning “right, proper” and “orexis”meaning “appetite” (12, 13). Orthorexianervosa (ON) is
defined as an obsession with proper eating, and orthorexic individuals are more interested in
the quality of their food than in its quantity (13-17). They keep busy with planning their
foods, avoiding foods that are considered impure or unhealthy, checking their food sources,
and following up on all food-related concerns such as packaging, processing, and the
inclusion of artificial sweeteners. Moreover, they consider it necessary to constantly comply
with rules about preparing food, consuming food, and healthy eating, and they aim to never
break a rule. In these patients, nutritional deficiencies, severe weight loss, and similar medical
complications associated with the avoidance of some food groups may develop. Furthermore,
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as a consequence of withdrawal from social contexts, they may also experience educational
and occupational issues, as well as social isolation (13-17).

Data on the prevalence of ON have been collected in studies conducted with various
populations including medical students, high school students, artists, and dieticians (18). No
study examining orthorexia nervosa in patients using post-transplant immunosuppressives
could be found.

The purpose of this study is to determine the orthorexia nervosa tendencies of liver transplant
patients receiving immunosuppressanttreatment.

METHOD
Design and Participants

This descriptive and cross-sectional study was carried out with patients who underwent liver
transplantation at the liver transplantation institute of a university hospital in eastern Turkey.
The population of the study included patients who had undergone liver transplantation in the
last 2 years. For 321 patients, using the formula for a known population[n= N.t? p.q / (d*.(N-1)
+ t? p.q], with the parameters o= .05, p= .5, and g= .5, with d= .05 error, and in a 95%
confidence interval, the minimum required sample size was calculated as 176(19). The
inclusion criteria were being at or over the age of 18, having undergone liver transplantation
in the last 2 years with at least 6 months since transplantation, and voluntarily agreeing to
participate in the study. The exclusion criteria were being under the age of 18, having
undergone liver transplantation more than 2 years ago, and not agreeing to participate in the
study.

Data Collection Instruments
A “sociodemographicinformation form” and “ORTO-R” were used for data collection.
Sociodemographic Information Form

The form included questions on the patients’ age, sex, education level, marital status, income
level, occupation, family structure, type of transplant, nutritional education status, time of
transplant, and access to nutrition-related information sources.

ORTO-R scale

The ORTO-R is a revised version (14) of the ORTO-15 scale, showing an unstable factorial
structure, and is a scale used to assess individuals' pathological obsessions for healthy food
(14,20). The validity and reliability study of the ORTO-15 scale in Turkey was conducted by
Arusoglu(21), and the ORTO-R questions consisting of 6 items (3, 4, 7, 10, 11, 12) of the
ORTO-15 scale (20) range from "always™ to "never”. It is a 4-point Likert-type scale with
varying degrees of variation (14, 20) According to the most recent studies, the ORTO-R scale
is a more reliable scale than ORTO-15 to evaluate and compare orthorexic trends in different
populations (22). A minimum of 6 points from the ORTO-R scale and a maximum score of
24. In the ORTO-R, low scores represent low levels of orthorexic eating behavior and high
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scores represent high levels of orthorexic eating behavior (14). In this study, the Cronbach
alpha internal consistency coefficient of the ORTO-R scale was found to be 0.81.

Data Collection

The data of the study were collected from liver transplant patients who met the inclusion
criteria and presented to the organ transplantation outpatient clinics of the liver transplantation
institute where the study was conducted between May and August 2022.

Statistical Analysis

The data that were collected in the study were analyzed using the Statistical Package for the
Social Sciences for Windows (SPSS, Version 25, Armonk, NY: IBM Corp. Released
2017).Skewness andkurtosis values wereexamined, and it was determined that the data were
normally distributed. The descriptive statistics of the data included frequency, percentage,
mean, standard deviation, minimum, and maximum values. Independent-samples t-test was
used to compare sociodemographic data between 2 groups, while comparisons among 3 or
more groups were made using one-way analysis of variance (ANOVA). Pearson’s correlation
tests were used to compare scale scores based on continuous data. Cronbach’s alpha analysis
was utilized to calculate the reliability of the scale. The level of statistical significance was
accepted as p<0.05.

Ethical Consideration

All steps of this study complied with publication ethics principles and the principles of the
Declaration of Helsinki. Permission was obtained from the directorate of the liver
transplantation institute where the study would be conducted with the decision dated
10.05.2022 and numbered E-176197. Approval for the study was obtained from the Non-
Interventional Clinical Studies Ethics Committee of Malatya Turgut OzalUniversity with the
decision dated 26.05.2022 and numbered 2022/9-133. It was ensured that the participants
participated in the study by filling out the data collection forms after they read the informed
consent form on the first page and agreed to it. The sample included liver transplant patients
who voluntarily agreed to participate in the study and filled out the data collection forms.

RESULTS

It was found that 52.3% of the patients who participated in this study were male, 84.7% were
married, 31.8% were primary-secondary school graduates, 74.4% were living with their
spouses and children, 83.3% received transplants from live donors, 88.6% were following

diets, 86.4% had not received education about nutrition, and their mean age was 58.55+7.56
(Table 1).

In the comparisons of the mean ORTO-R scores of the patients based on their
sociodemographic characteristics, it was determined that the male patients, the patients who
were married, those who had undergraduate or higher degrees, those who were homemakers,
those who received their transplants from live donors, those who were not following a diet,
and those who had received nutritional education were more orthorexic (p<0.05) (Table 1).
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Table 1. Distribution of the Mean ORTO-R Scores of the Participants Based on Their Sociodemographic and
Nutrition-Related Characteristics

Sociodemographic ORTO-R Mean Scores
Characteristics (x+ SD)
Sex
Female 84 47.7 18.25+2.16
Male 92 52.3 16.03+2.72

t: 5.940, p: 0.000*

Marital Status
Married 149 84.7 16.59+2 .45
Single 27 15.3 19.81+2.41
t: -6.280, p: 0.000*

Education Level

Literate, no formal degree 23 13.1 15.52+1.62
Primary-secondary school 56 31.8 17.10+£2.57
High school 48 27.3 19.35+1.99
Associate degree 25 14.2 16.88+1.39
Undergraduate or higher 24 13.6 14.25+2.36
F: 27.146, p: 0.000*
Income Level
Income < expenses 78 44.3 17.97+£2.58
Income ~ expenses 82 46.6 16.67+2.50
Income > expenses 16 9.1 14.09+2.69
F:11.438, p: 0.000*
Occupation
Civil servant 56 31.8 16.41+£2.85
Laborer 23 13.1 17.39+2.62
Freelance 15 8.5 16.93+2.65
Retired 22 12.5 17.90+2.89
Homemaker 25 14.2 15.40+1.25
Not working 35 19.9 18.74+2.14

F:6.672 p: 0.000*

Family Structure

Living alone 34 19.3 18.79+2.88
Living with parent(s) 11 6.3 17.54+2.58
Living with spouse-children 131 74.4 16.61+£2.49

F:9.867, p: 0.000*

Transplant Type
Cadaveric donor 31 16.7 17.344+2.75
Live donor 155 83.3 15.50+1.61
t: 4.622, p: 0.000*

Follows a Diet
Yes 156 88.6 17.23+£2.84
No 20 11.4 15.95+0.22
t: 5.529, p: 0.000*

Has Received Education on Nutrition

Yes 24 13.6 13.54+1.61
No 152 86.4 17.65+2.40
t: -10.735, p: 0.000*
(x+ SD) Min-Max
Age 58.55+7.56 (38-75) r:-.011, p: 0.883

*p<0.05; t: Independent-Samples t-Test; F: One-way ANOVA; r: Pearson’s Correlation Test.

actamedicaruha.com Page 288



Orthorexia Nervosa Tendencies of Liver Transplant Patients Receiving Immunosuppressant Treatment:
A Cross-Sectional Study. Karakas N, et al.

Nutrition-related information was accessed via television by 55.7% of the patients, via the
internet by 73.3%, via social media by 69.9%, via scientific publications and articles by 5.7%,
via clinic doctors by 63.1%, via clinic nurses by 79.5%, via dieticians by 12.5%, and via
family and friends by 75.6% (Table 2). It was found that those who reached information about
nutrition through television, internet and social media were moderately orthorexic (p<0.05)
(Table 2).

Table 2. Distribution of the Mean ORTO-R Scores of the Participants Based on TheirSources of Nutrition-
Related Information

Information Sources ORTO-RMean Scores
(x+ SD)
Television Yes 98 55.7 16.00+£2.72
No 78 44.3 18.46+2.58
t: -6.661, p: 0.000*
Internet Yes 129 73.3 16.04+£2.26
No 47 26.7 19.95+1.44
t: -13.0478, p: 0.000*
Social Media Yes 123 69.9 16.63+2.65
No 53 30.1 18.15+2.52
t: -3.522, p: 0.001*
Scientific Publication, Yes 10 5.7 18.60+2.79
No 166 94.3 17.00+2.68
Article t: 1.829, p: 0.069
Clinic Doctor Yes 111 63.1 17.44+2.75
No 65 36.9 16.49+2.52
t: 2.273p: 0.024*
Clinic Nurse Yes 140 79.5 16.85+2.59
No 36 20.5 18.02+2.96
t: -2.360, p: 0.019*
Dietician Yes 22 12.5 16.95+3.34
No 154 87.5 17.11+2.61
t: -0.210, p: 0.836
Family, Friends Yes 133 75.6 17.24+2.74
No 43 24.4 16.60+2.55
t: 1.359, p: 0.176

*p<0.05, t: Independent-Samples t-Test.

Among the mean ORTO-R item scores of the patients who participated in this study, the
highest mean score was 3.46+0.72 in the item “In the last 3 months, did the thought of food
worry you?”, and the lowest mean score was 1.88+0.93 in the item “Does the thought about
food worry you more than three hours a day?” The mean total ORTO-R score of the patient
was 17.0942.70, and their tendency to have orthorexia nervosa was moderate (Table 3).
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Table 3. Mean ORTO-RItem and Total Scores of the Participants

ORTO-R Scale Items Orthorexia
Mean SD

1 - In the last 3 months, did the thought of food worry you? 3.46 0.72

2 - Are your eating choices conditioned by your worry about your health 2.48 1.10

status?

3 - Does the thought about food worry you for more than three hours a day? 1.88 0.93

4 - Do you think that the conviction to eat only healthy food increases self- 2.88 0.80

esteem?

5 - Do you think that eating healthy food changes your lifestyle? 3.09 0.93

(frequency of eating out, friends...)

6 - Do you think that consuming healthy food may improve your appearance? 3.27 0.96

Total Orthorexia Mean Score (6-24) 17.09 2.70

DISCUSSION

ON is a form of an eating disorder that has recently gained attention, and its prevalence is
constantly increasing.Today, factors such as the increase in the prevalence of diseases with
high mortality and morbidity rates and the lack of sufficient food safety and security in the
world have led individuals to pay increased attention to their health (23). This concern results
in the association of health-seeking with relevant obsessions, shaping of one’s eating habits
around strict rules, and development of eating disorders (15). A tendency to display obsessive
and hygienic eating behaviors may lead to orthorexia in liver transplant patients. Our study is
the first study that investigated the ON tendencies of liver transplant patients
receivingimmunosuppressivedrug treatment.

The patients who participated in our study were found to be moderatelyorthorexic (mean
score: 17.09+2.70). The male patients were significantly moreorthorexicthan the female
patients. In the literature, the rates ON in both sexes have been reported to increase (24-27). In
a study that was conducted with performance artists in Turkey,it was emphasized that sex
does not have an effect on theorthorexicstatuses of individuals (25). In another study that
included 878 medical students, it was found that male students displayed more
orthorexictendencies than female students (28). There are different results on sex-based
differences in the relevant literature (26,29,30). The results of our study
regardingorthorexictendencies were in parallel with the literature. Differences in results may
have resulted from the sociocultural characteristics of groups and participants included in
different studies.

In our study, the participants who were married had a significantly higher tendency to
beorthorexic than those who were single. Arusoglu et al. also found higher orthorexic
tendencies among married individuals (21). In another study, marital status was not found to
be effective onorthorexia (20,31). The higher orthorexic tendencies in the married participants
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of our study were considered to be associated with the possibility that they could be more
obsessed with their health to cope with responsibilities in their family environment.

Among the participants of our study, it was determined that sociodemographic characteristics
such as education level, income level, occupation, family structure, and sources of
information about nutrition were significantly effective on the ON tendencies of the
participants. Highly variable results have been reported in the relevant literature. While
Donini reported that ON tendencies decrease as education levels increased, Ernst stated that
most individuals who showed ON symptoms were those in the earlier years of their education,
those who were single, those without children, and those who were working full-time, but
basic demographic characteristics did not have a significant effect on ON (20,30). In their
study with 177 participants, Ramacciottiet al. reported the rate of ON as 57.6%, but they
emphasized that sociodemographic characteristics were not significantly effective in this
result (32). Another study, which was carried out with performance artists, revealed that sex,
age, education status, and work experience were not effective on ON (25). In their study in
2014, Varga identified a significant but weak relationship between ON and age, but there was
no significant difference between the sexes.Similarly, Bosi et al. did not find a significant
effect of sex on individuals’ tendencies to have ON (33,34). In the study conducted by
Martinovic et al., the mean score of the ORTO-R scale was found to be 13.87+3.06, and this
finding was more or less similar to our study (Table 3) (22). It is believed that all these
different results have stemmed from differences in the cut-off points of ON scale used by
different researchers, differences in populations, and differences in sociocultural settings.
Because no study investigating ON tendencies in liver transplant patients, let alone patients
with any chronic diseases, was found in the literature review, it was not possible to compare
the results of our study to those in similar studies.

Limitations and Strengths of the Study

This study had several limitations. The first was the fact that it was a single-center study, the
second was the absence of similar studies in the literature, and the third was the fact that only
patients who had undergone organ transplant surgery in the last two years were included.
Finally, the number of studies that determined ON using the ORTO-R scale was small. The
authors of the revised ORTO-R scale from ORTO-15 state that it should not be used to
determine the prevalence of ON. Study data initially collected against the ORTO-15 were
recalculated using the ORTO-R scale guidelines.

CONCLUSION

Transplantation surgery is prevalently performed today. One of the important factors that
speed up graft survival and the adjustment process after transplantation is balanced nutrition.
In our study, it was concluded that the majority of the patients who were using
immunosuppressive medication had not received any education on nutrition, and they were
moderately orthorexic. It should be kept in mind that this obsessive form of eating will affect
balanced nutrition among patients who have gone through a major transplant process.
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To not only support advanced-stage liver disease patients in the pre-transplant period but also
speed up the adjustment process of these patients to the new organ in the post-transplant
period, improve their quality of life and prevent nutrition-related complications, the
nutritional statuses of these patients should be assessed as soon as possible, and they should
be supported with the appropriate dietary interventions.To make the drug-diet interaction in
patients using immunosuppressive drugs after organ transplantation beneficial, ensure that
they have a sufficient and balanced diet, and make this diet sustainable, it is important to
monitor these patients. Additionally, it is thought that evaluating the pre-transplant orthorexia
nervosa tendencies of advanced-stage liver transplant patients will increase post-transplant
success, and further studies in this field will be guiding.
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Abstract

Introduction: Metabolic syndrome is a fatal endocrino pathy that starts with insulin resistance and is
accompanied by systemic disorders. Neutrophil-lymphocyteratio (NLR) and platelet-lymphocyte ratio (PLR) can
be a determinant in inflammation as an alternative to white bloodcell count.

Aim: In this study, metabolic syndrome characterized by endothelial dys function, subclinical inflammation and
hypercoagulability and systemic inflammation indicator; It is aimed to show there lationship between neutrophil-
lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR).

Method: The study was carried out by retrospectively examining the demographic information and laboratory
records of the patients who applied to Gaziantep Private Emek Hospital Internal Medicine Polyclinic between
01/10/2022-30/12/2022 for general health controlor Type 2 DM follow-up. The cases were divided into 2 groups
as metabolic syndrome and control group. 63 patients with metabolic syndrome and 53 healthy (control group)
patients were included in thestudy.

Results: The neutrophil-lymphocyte ratio (NLR) was 3.44 (2.87-4.1) in the metabolic syndrome group (n=63),
and the NLR was 1.81 (1.65-2.04) in the control group (n=53), and there was a statistically significant difference
(p<0.001). The platelet-lymphocyte ratio (PLR) was 198 (169.5-228.5) in the metabolic syndrome group and 101
(87.7-114.2) in the control group and was statistically significant (p<0.001).

Conclusion: Metabolic syndrome, which is the cause of low-grade chronic inflammation, and NLR and PLR
levels, which are easily and in expensively accessible indicators of inflammation, were compared, and NLR and
PLR levels were found to be significantly higher in the metabolic syndrome group. This result shows us that
these two inflammation parameters can be used as prognostic indicators in chronic diseases.
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Ozet

Giris: Metaboliksendrom insiilin direnci ile baslayan ve sistemik bozukluklarin eslik ettigi Sliimciil bir
endokrinopatidir. Noétrofil-lenfosit orani (NLR) ve trombosit-lenfosit oran1 (PLR), 16kosit sayisma alternatif
olarak inflamasyonda belirleyici olabilir.

Amag: Bu calismada endoteldisfonksiyonu,subklinikinflamasyon, pihtilasma artisi ve sistemik inflamasyon
gostergesi ile karakterize metaboliksendrom; nétrofil-lenfosit orani (NLR) ile trombosit-lenfosit orani (PLR)
arasindaki iligkinin gosterilmesi amaglanmaktadir.

Yontem: Calisma, Gaziantep Ozel Emek Hastanesi Dahiliye Poliklinigine 01/10/2022 - 30/12/2022 tarihleri
arasinda genel saglik kontrolii veya Tip 2 DM takibi i¢in bagvuran hastalarin demografik bilgileri ve laboratuvar
kayitlar1 retrospektif olarak incelenerek yapilmistir. Olgular metaboliksendrom ve kontrol grubu olarak 2 gruba
ayrildi. Calismaya 63 metabolik sendromlu hasta ve 53 saglikli (kontrol grubu) hasta dahil edildi.

Bulgular: Metaboliksendrom grubunda (n=63) nétrofil-lenfosit oran1 (NLO) 3,44 (2,87-4,1), kontrol grubunda
(n=53) NLO 1,81 (1,65-2,04) ve istatistiksel olarak anlamli bir farkt: (p<0.001). Trombosit-lenfosit oran1 (PLR)
metaboliksendrom grubunda 198 (169,5-228,5), kontrol grubunda 101 (87,7-114,2) olup istatistiksel olarak
anlamliydi (p<0,001).

Sonug: Diisiik dereceli kronik inflamasyonun nedeni olan metaboliksendrom ile inflamasyonun kolay ve ucuz
ulagilabilir gostergeleri olan NLR ve PLR diizeyleri karsilagtirilmis ve metabolik sendromda NLR ve PLR
diizeylerinin anlamli olarak yiiksek oldugu saptanmistir. Bu sonug bize bu iki inflamasyon parametresinin kronik
hastaliklarda prognostik gostergeler olarak kullanilabilecegini gdstermektedir.

Anahtar Kelimeler: Metabolik Sendrom, Nétrofil Lenfosit Orani, Platelet Lenfosit Orani.

INTRODUCTION

Metabolic syndrome (MetS) is a complex of diseases characterized by decreased insulin
sensitivity as the main pathology and root cause, weight gain, onset of diabetes, high
cholesterol, high blood pressure, and accumulation of oxidized low-density lipoprotein (LDL-
Cholesterol) in the heart vessels. The formation of foam cells by macrophages is the most
important step in the formation of oxidized LDL. These foam cells accumulate in the
subendothelial tissue and form fatal prothrombotic lesions. Since it is the disease of our
modern age, it would be correct to call it the disease of civilization complex. It attracted
attention for the first time in the 1980s, and scientists had problems in naming it due to the
coexistence of all metabolic diseases affecting the cardiovascular bed, and it was called
unidentified (X) disease. Obesity, subclinical inflammation, and insulin resistance are features
that define the MetS (1).

One of the mechanisms involved in the pathogenesis of metabolic syndrome is a chronic
inflammatory process. In abdominal obesity, prothrombotic and inflammatory responses are
triggered by fatty tissue-derived metabolic products, hormones and cytokines. Leukocytosis is
the hemogram value that best shows acute and chronic inflammation in the body. NLR and
PLR can be a determinant in inflammation as an alternative to white blood cell count. NLR
may be elevated due to the potential conditions that create atheroma plaque in the entire
vascular bed of the body, such as diabetes, hypertension, sedentary lifestyle, western diet,
carbohydrate-heavy diet, family history of cardiovascular disease and metabolic diseases. It is
an indicator of inflammation that can show the course of cardiovascular diseases and predict
the risk of death. NLR is a value that is directly affected by the increase in other inflammatory
indicators such as procalcitonin, C-Reactive Protein (CRP), and systemic inflammation index

(Sl (2).

Both NLR and PLR, as well as CRP and procalcitonin levels were found to be high in patients
with bipolar disease, mania, depression and panic attacks. In addition, these markers increased
in the age group of children with attention deficit.We know that the reason for subclinical
chronic inflammation in all these mood disorders is the intake of foods high in sugar and

actamedicaruha.com Page 296



Investigation Of Full Blood Count Parameters, Neutrophil Lymphocyte Ratio And Platelet Lymphocyte
Ratio In Patients With Metabolic Syndrome. Dogantekin A, et al.

carbohydrates, and the leaching of pesticides into the soil, vegetables and fruits. We call these
foods and ingredients inflammatory foods (3). In patients with metabolic syndrome, glycated
low-density lipoprotein (GLDL-C) is directly related to platelet count and PLR (4).

The inflammatory indices NLR, PLR and SlI are complete blood count rates and diseases that
have predictive importance in MetS and oncological diseases (5).

In this study, metabolic syndrome characterized by endothelial dysfunction, subclinical
inflammation and hypercoagulability and systemic inflammation indicator; It is aimed to
show the relationship between NLR and PLR.

METHOD

The study was carried out by retrospectively examining the demographic information and
laboratory records of patients who applied to Gaziantep Private Emek Hospital Internal
Medicine Polyclinic between 01/10/2022 and 30/12/2022 for general health check-up or Type
2 diabetes mellitus (DM) follow-up. First of all, blood pressure measurement and waist
circumference measurements were recorded in terms of National Cholesterol Education
Program/Adult Treatment Panel (NCEP-ATP I1I) criteria of the patients who applied to the
outpatient clinic, and they were evaluated for the presence of MetS (6) (Table 1).

Table 1. NCEP-ATP Ill Diagnostic Criteria For Metabolic Syndrome.

Parameter Criteria

Abdominal obesity Waist circumference >102 ¢cm in male and >88 cm in female
Triglyceride (TG) > 150 mg/dl

HDL -cholesterol <50 mg/dl in female and <40 mg/dl in male, or take medication for it
Blood pressure >130/85 mmHg

Fasting blood glucose | >100 mg/dl

The cases were divided into 2 groups as MetS and control group. The control group consisted
of individuals with normal body mass index (BMI), no hypertension, diabetes, insulin
resistance and known chronic disease, HbAlc < 5.7% and no drug prescribed for the last 6
months. Those with hemoglobinopathy, anemia were not included in the study. In total, 63
patients with metabolic syndrome, 53 healthy; 116 patients with available biochemical data
were included in the study. Complete blood count parameters, NLR and PLR of both groups
were compared. Body mass indexes of the patients were calculated using the formula BMI =
kg/m2. Age, gender, weight and height values and waist circumference of the patients were
recorded and fasting blood glucose, Hbalc, lipid profile, hemogram, sedimentation and CRP
levels were examined in both groups (blood taken after 8-12 hours of fasting).

The IBM Statistical Package for the Social Sciences (SPSS) version 25 was used for the
statistical analysis of our study. The Kolmogorov-Smirnov test was used to determine whether
the values we obtained were suitable for normal distribution. While defining the results,
standard deviation and mean for those with normal distribution, and median and quartile
range (IQR) forms for the others were used. The group comparison of the values with normal
distribution was made with Student-T, while the Mann Whitney U test was used in the others.
If the P value was below 0.05, the result was said to be significant.

RESULTS

The gender distribution ratios of the 116 participants included in the study are shown in Table
2. The mean age was 42412 years in the MetS group and 43.6+11.76 years in the control

actamedicaruha.com Page 297



Investigation Of Full Blood Count Parameters, Neutrophil Lymphocyte Ratio And Platelet Lymphocyte
Ratio In Patients With Metabolic Syndrome. Dogantekin A, et al.

group. Since the cases were selected from similar age groups, there was no difference
between the mean ages (p=0.45).

Table 2. Age And Gender Distribution By Groups

Group Name MetS group Control group

Average age 42+12 43,6x11,76
Gender distribution (Female/Male) 33/30 28/25
Total count of patients 63 53

When the NLR of the groups are examined; The NLR was 3.44(2.87-4.1) in the MetS group
and 1.81 (1.65-2.04) in the control group (p<0.001).When we have a detailed look at thePLR
values of the groups; PLR was 198 (169.5-228.5) in the MetS group and PLR 101 (87.7-
114.2) in the control group (p<0.001). Absolute neutrophil count was 5.77+0.75 (10°mm?) in
the MetS group and 3.89+0.79 (10°mm?) in the control group, (p<0.001). Absolute
lymphocyte count was 1.69+0.29 (10°mm?) in the MetS group and 2.09+0.31 (10°mm?) in the
control group (p<0.001). The platelet count was 340 (299-381) (10°mm?) in the MetS group
and 210 (189-238) (10°mm?) in the control group (p<0.001). The CRP level in the MetS group
was 4.1 (3.9-4.6) mg/dL, and the CRP level in the control group was 1.6 (1.07-1.8) mg/dL (p
<0.001). The sedimentation level in the MetS group was 17 (15-19) (1st hour), and the
sedimentation level in the control group was 7 (5-10) (1st hour) (p<0.001).

FBG level 168 (146.5-195.8) mg/dL and HbA1c level 7.8% (7.1-8.6) in the MetS group, FBG
level 89 (85-93) mg/dL and HbA1c level % in the control group; It was found to be 5.3 (5-
5.5) (p<0.001 for each 2 values).

When the blood pressure levels of the groups were compared, the systolic blood pressure level
was 136 (126-143) mmHg and the diastolic blood pressure level was 85 (77-92) mmHg in the
MetS group, the systolic blood pressure level was 111 (108-118) mmHg and the diastolic
blood pressure level was 65(58-70) mmHg in the control group (p<0.001 for both values).

Table 3. Comparison Of Metabolic Syndrome And Control Group In Terms Of Study Parameters

Group Name MetS group (n=63) Control group (n=53)

FBG (mg/dL) 168 (146,5-195,8) 89 (85-93)

HbAlc (%) 7,8 (7,1-8,6) 5,3 (5-5,5) <0,001
BMI(kg/m?) 33,3 (31,9-34,6) 23,2 (22,5-23,7) <0,001
Waist circumference (cm) 103,3 (94,1-110,4) 79,2 (77,2-86,4) <0,001
Waist circumference-female (cm) 94,3 (91,5-98,8) 77,4 (75,3-78,2) <0,001
Waist circumference-male (cm) 111,5+8,5 86,6+2,09 <0,001
Systolic blood pressure (mmHg) 136 (126-143) 111 (108-118) <0,001
Diastolic blood pressure(mmHg) 85 (77-92) 65 (58-70) <0,001
Triglyceride (mg/dL) 250+50,8 121+14,5 <0,001
HDL-Cholesterol(mg/dL) 40+5,79 65+4,85 <0,001
HDL-Cholesterol-female(mg/dL) 42,5£5.4 66,6+4,8 <0,001
HDL-Cholesterol-male(mg/dL) 37+4,82 62,5+3,93 <0,001
CRP (mg/dL) 4,1(3,9-4,6) 1,6 (1,07-1,8) <0,001
Sedimentation (1st hour) 17 (15-19) 7 (5-10) <0,001
Neutrophil (absolute) count (10°mm?) 5,77+0,75 3,89+0,79 <0,001
Platelet count (10°mm?) 340 (299-381) 210 (189-238) <0,001
Lymphocyte (absolute) count (10°mm?) 1,694+0,29 2,094+0,31 <0,001
Neutrophil-Lymphocyte ratio (NLR) 3,44 (2,87-4,1) 1,81 (1,65-2,04) <0,001
Platelet-Lymphocyte ratio (PLR) 198 (169,5-228,5) 101 (87,7-114,2) <0,001
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When the lipid profiles of the groups were compared, the triglyceride level was 250+50.8
mg/dL and HDL-cholesterol level was 40+5.79 mg/dL in the MetS group, while the
triglyceride level was 121+14.5 mg/dL and HDL-cholesterol level was 65+4.85 mg/dL in the
control group (p<0.001 for both values).

When the waist circumference and body mass index (BMI) of the groups were compared, the
waist circumference in the MetS group was 103.3 (94.1-10.4) cm and the BMI was 33.3
(31.9-34.6) kg/m?. In the control group, waist circumference was 79.2 (77.2-86.4) cm and
BMI was 23.2 (22.5-23.7) kg/m? (p<0.001 for both values) (Table 3).

DISCUSSION

MetS is a group of combined diseases that give signs and symptoms with high blood sugar,
decrease in insulin sensitivity, increase in body fat mass, high blood pressure, high
cholesterol, apple-type adiposity in which the lower extremities are thin and the body is thick,
and eventually progress to cardiovascular diseases. It also includes endothelial dysfunction,
prooxidant, prothrombotic and inflammatory processes. With the formation of low-grade
subclinical systemic inflammation, increase in inflammatory parameters, oxidation, that is,
premature aging, continues with damage to the vascular bed that feeds the vital organs (7, 8).

NLR is a commonly used test, even in Grade 1 healthcare facilities. NLR is thought to be an
indicator of subclinical inflammation (9). Studies have shown that there is a subclinical
inflammation in diseases such as diabetes mellitus, hypertension, hyperlipidemia, metabolic
syndrome, endothelial dysfunction and NLR is an indicator of this inflammation (10). As
inflammatory markers, NLR and PLR are frequently preferred in studies conducted in
different clinical pathologies and patient groups. Conditions such as malignancy,
neurodegeneration, acute systemic infection, smoking addiction can be included in these study
groups (11).

These two inflammatory parameters have been used to determine the course of cardiovascular
system diseases, high blood sugar and malignancies (12). NLR is used to determine the
general condition and course of the patient after treatment of malignant disease and MetS. It
can also determine whether metabolic syndrome will develop in a healthy individual in the
future (13). It is known that NLR and high sensitivity CRP (hs-CRP) levels are higher in
patients with metabolic syndrome than in normal individuals (14). MetS is associated with
chronic inflammation, high CRP, sedimentation, leukocytes and NLR (15).

In our study, confirming this, the NLR value in the MetS group [3.44 (2.87-4.1)] was detected
to be higher than the control group [1.81 (1.65-2.04)] (p<0.001). Likewise, CRP level [4.1
(3.9-4.6)] mg/dL in the MetS group was detected to be increased in the other group[1.6 (1.07-
1.8)] mg/dL (p<0.001). When the leukocyte counts were examined, in accordance with the
literature, the leukocyte count in the MetSgroup (7.78+0.78) 10°mm?* was detectedto be
increased in the other group(6.43+0.85) 10°mm? (p<0.001). When the sedimentation levels
were examined, it was found that it was 17 (15-19) (1st hour) in the MetS group and 7 (5-10)
(1st hour) in the control group (p<0.001).

In a study, it was determined that both platelet and PLR did not increase in patients with
MetS(16). In our study, the platelet count [340 (299-381)] was higher in the metabolic
syndrome group compared to the control group [210 (189-238)] (p<0.001). In addition, PLR
[198 (169.5-228.5)] was found to be higher in the metabolic syndrome group compared to the
control group [101 (87.7-114.2)] (p<0.001).
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In a study by Varol et al., NLR showed a negative correlation with high-density lipoprotein
(HDL), which has anti-inflammatory activity. Patients with low HDL-cholesterol had
significantly higher NLR compared with control participants (17). In our study, HDL-
cholesterol level with anti-inflammatory effect was 40+5.79 mg/dl in the metabolic syndrome
group and 65+4.85 mg/dl in the control group (p<0.001).

The lymphocyte/HDL ratio was found to be increased in metabolic syndrome and is an
effective predictor of metabolic syndrome. Again in the same study, it was observed that the
platelet-lymphocyte ratio did not increase (18). In our study, in accordance with this literature,
the lymphocyte/HDL-Cholesterol ratio [0.041 (0.035-0.052)] in the MetS group was detected
to be 0.0233 increased in the other group (0.03-0.035) in the in the other group(p<0.001).

Inflammation is closely associated with insulin resistance due to excess adipose tissue that
produces proinflammatoryadipokines that result in low-grade chronic inflammation, impair
the tissue response to insulin, and lead to type 2 diabetes. HbAlc levels >7% are associated
with a higher risk of irreversible, organic injury, but HbAlc certainly does not predict
inflammatory processes (19,20). In our study, HbAlc level [7.8% (7.1-8.6)] in the metabolic
syndrome group was found to be higher than >7% and higher and statistically significant
compared to the control group [5.3% (5-5.5)]. (p<0.001).

In the study of Atak et al., the platelet-lymphocyte ratio can be used to detect low-grade
inflammation caused by diabetes. It was determined that PLR was increased in cases with
high sugar levels for many years compared to normal individuals. It has been found that PLR
and 3-month sugar indicator are directly related to each other in cases with high blood sugar.
The PLR value is an indicator of the course of the disease in diabetics and whether it harms
other organs. As the sugar level rises as a result of the diabetic's weakness in the use of
medication and not paying attention to his diet, PLR and similar indicators increase with the
sugar level (21). In our study, direct relationshipwas detected between HbAlc and PLR in
accordance with this literature (p=0.03).

PLR, and especially NLR, has been associated with microvascular and macrovascular
complications in diabetes, most notably with disease progression and metabolic deterioration.
In a study by Sefil et al., it showed a positive correlation with NLR and HbALc levels. This
study showed a difference in the proportions of hyperglycemic subjects with HbAlc <7.0%
and hyperglycemic subjects with HbAlc >7.0% (22). In our study, a positive correlation was
found with NLR and HbA1c levels in accordance with this literature (p=0.02).

Obesity has become a growing problem around the world and is turning into a pandemic. It is
a component of the complex of metabolic diseases. Obesity is a precursor disease for vascular
bed diseases, osteoporosis, uterine and breast malignancies. If obesity is treated, all the
conditions it causes are also treated. Ratios such as NLR, PLR and SlII obtained from
complete blood count (CBC) and its results have been associated with obesity and obesity-
related diseases (23). In our study, the BMI level was 33.3 (31.9-34.6) kg/m? in the obese
group with metabolic syndrome and 23.2 (22.5-23.7) kg/m? in the control group (p<0.001). In
our study, NLR and PLR were found to be higher and statistically significant in the obese
group with metabolic syndrome compared to the control group in accordance with the
literature (p<0.001 for both values).

In many studies, leukocyte count has been found to be an independent risk indicator for
diabetes, insulin resistance, metabolic syndrome, obesity and coronary artery diseases (24). In
human and animal experiments, it has been determined that increased leukocyte and
neutrophil counts are associated with obesity and metabolic disorders triggered by obesity
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(25). An increased leukocyte count is a direct risk factor for the development of MetS (26).
When the leukocyte counts were examined in our study, the leukocyte count in the MetSgroup
(7.78+0.78) was found to be higher than 10°mm? and the control group (6.43+0.85) 10°mm?,
in accordance with the literature (p<0.001).

In a study by Furuncuoglu et al., it was determined that there was no statistically significant
relationship between the degree of obesity and PLR and NLR. However, white blood cells,
neutrophils, lymphocytes, platelets, and plateletcrit (PCT) levels were statistically
significantly affected by the increase in body mass index (27). In some previous studies, it
was observed that neutrophil and lymphocyte counts increased in patients with obesity and
MetS compared to control groups, and NLR increased, but this was not very significant (28).
In our study, the plateletcrit (PCT) level in the MetS group was 0.31£0.03%, 0.20+0.02% in
the control group (p<0.001).

Mean platelet volume (MPV) indicates the mean volume and functionality of platelets. It can
be used as an inflammatory marker such as NLR and PLR. There are close links between
MPV, metabolic syndrome and cardiometabolic risk. The incidence of MetS in women was
higher in the low MPV group than in the high MPV groups (29). In our study, the MPV level
was found to be 11.3£0.68 fL in the MetS group and 8.7+0.59 fL in the control group
(p<0.001).

CONCLUSION

In conclusion, in our study, the relationship between metabolic syndrome and inflammation
markers NLR, PLR, CRP and sedimentation was investigated and inflammatory markers were
detected to be increased in the group with metabolic syndrome. It is thought that NLR and
PLR can be used as simple, effective and low-cost hematological tests in the follow-up of
MetS and its components and in determining the burden of disease. Large-scale and
multicenter studies in mass of peopleare needed for the use of NLR and PLR in follow-up and
prognosis in metabolic syndrome.
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Abstract

Introduction: Esports, also called electronic sports, refers to organized multiplayer video game competitions
where players or teams compete against each other. With the increasing popularity of e-sports, the fact that these
sports involve sitting for long periods of time indicates that they can cause physical problems and may occur in
that region as they frequently used the hand region.

Objective: This study aims to assess the relationship between e-sports experience and hand function, strength,
coordination and pain in professional e-sports athletes.

Method: Twenty professional esports players (mean age; 18.50+1.90 years) participated voluntarily. Hand grip
strength with a Jamar hand dynamometer, hand function disability and symptoms with the Disability of Arm
Shoulder and Hand Questionnaire (DASH) and Participants' pain levels with the Visual Analog Scale, hand
coordination with The Purdue Pegboard Test were measured.

Results: The results revealed a significant moderate correlation (r=0.443; p<0.05) between the duration of e-
sports experience and DASH scores, indicating potential hand function issues. Furthermore, a significant
difference in DASH scores was observed based on the duration of e-sports experience (t=-2.203, p=0.041).
Additionally, A positive, statistically significant relationship was demonstrated between daily e-sports time in
hours and VAS (r=0.472; p=0.035). There was a statistically significant difference regarding dominant hand
measurement according to e-sports experience years between the groups (t=-2.101; p=0.049).

Conclusion: These insights are of great importance for a deeper understanding of hand related parameters in e-
sports athletes and contribute to the development of effective strategies and interventions for injury prevention
and health promotion in this field.

Keywords: Esports, Gaming, Hand, Pain, Coordination, Function.

INTRODUCTION

Esports, also called electronic sports (e-sports) or competitive gaming, refers to organized
multiplayer video game competitions where players or teams compete against each other. The
popularity of e-sports has rised over the nearly 70-year history of computer gaming. Referred
to as e-sports, this new form of professional gaming has emerged as a crucial and immensely
popular aspect of video game communities, especially among adolescents and emerging
adults. Over the years, the prize money in esports has undergone a remarkable surge, reaching
unprecedented heights. Additionally, the number and scale of events have consistently
expanded yearly, catering to the growing demand from players and fans alike. Furthermore,
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the emergence of e-sports betting has added another dimension to the industry, allowing
enthusiasts to engage with their favorite teams and players in a new and exciting way (1-4).

E-sports is characterized by many individuals dedicating long hours to playing computer
games. Similar to watching TV, using a computer or smartphone, playing video games is a
sedentary activity that involves prolonged periods of inactivity and sitting. These sedentary
habits are known to increase the risk of non-communicable diseases and overall mortality (5-
9).

Playing video games, in addition to a seated position, demands precise motor skills.
Immersion in virtual environments necessitates repetitive movements of the arms, wrists,
hands, and fingers, making it comparable to certain forms of office work or even more
physically demanding activities. With regards to computer usage, studies have explored the
relationship between mouse usage and musculoskeletal symptoms, revealing that mouse use
can contribute to discomfort in the neck and wrist, particularly due to arm posture. The risk
factors for forearm pain in computer-related jobs, specifically mouse usage, have been
highlighted as well (10). Extended computer usage and prolonged sitting have been found to
significantly impact the upper extremities, resulting in various musculoskeletal problems.
Physiotherapists often encounter issues related to the neck, shoulders, and back, mainly due to
the seated position and the choice of chair or table, which can strain the stabilizing muscles,
leading to occasional pain (11). Repetitive strain injuries, caused by the impact of fingers on
the mouse or keyboard, can also occur, especially if users do not have specialized gaming
accessories. Wrist compression can lead to conditions such as carpal tunnel syndrome,
resulting in various hand problems. Additionally, a sedentary lifestyle associated with screen-
based activities, including playing video games, can contribute to muscle problems like
tendon shortening, strength loss, fatigue, and other issues throughout the body, such as
circulatory problems, obesity, and more (10,12).

A study conducted by Lindberg et al. (13), provides compelling insights into the prevalence
and implications of musculoskeletal (MSK) pain in e-sports athletes. This com-prehensive
study comprised 188 Danish e-sports athletes aged between 15-35 years and revealed that an
alarming 42.6% of the participants reported experiencing MSK pain in the previous week. A
key finding was that the most prevalent site of this pain was the back, with a substantial
31.3% of athletes reporting back pain. Moreover, a noteworthy correlation was identified
between MSK pain and the volume of e-sports-related training. Intri-guingly, the athletes
experiencing MSK pain participated significantly less in e-sports training compared to those
who were pain-free. According to a study by Fathuldeen et al. (14), with 116 participants,
86.2% (approx-imately 100 individuals) reported at least one gaming-related musculoskeletal
injury. The areas most affected were the lower back (63.8%, equivalent to roughly 74
individuals), neck (50%, about 58 individuals), hand/wrist (44.8%, approximately, 52
subjects), and shoulder (35.3%, 41 subjects).

According to a systematic review, excessive video gaming durations, particularly those
exceeding 3 hours per day, have been identified as a predictor for the onset of musculoskeletal
disorders. The most reported symptoms of these disorders include neck, shoulder, and back
pain. The study further underscores that as video gaming duration increases, so does the
likelihood of musculoskeletal disorders, with odds ratios (ORs) significantly increasing
between 1.3 to 5.2 in eight out of ten studies that reported ORs. These findings highlight the
need for the development of targeted and tailored prevention and health promotion programs
specifically for e-sports athletes and gamers in general. This is a crucial public health matter
that brings attention to the potential conse-quences of the sedentary lifestyle and repetitive
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movements engendered by video gaming (10). Furthermore; a study Ekefjard et al. (15),
conducted a cross-sectional study to determine the prevalence of self-reported
musculoskeletal pain among professional gamers, as well as its potential correlation with
various lifestyle factors. Out of the 40 professional gamers who responded to their electronic
survey, a significant 62.5% (25 subjects) reported experiencing at least one physical symptom
in the three months leading up to the survey. The study discovered a notable correlation
between the amount of time spent gaming and the reported physical symptoms. More
specifically, those who played more than 35 hours per week were eight times more likely to
report physical symptoms (OR=8.0; 95% CI 1.4-44.6, p=0.018).

The emergence of e-sports as a prominent form of athletic competition has brought about new
challenges in managing the health of e-sports athletes. Despite the increasing popularity of e-
sports, the physical ailments experienced by these athletes, often attributed to prolonged
sedentary behavior, have been underreported and potentially overlooked (16). Research
indicates a high prevalence of musculoskeletal complaints among elite League of Legends
players, particularly in relation to hand function, strength, coordination and pain. These
findings highlight the need for further investigation into the effects of e-sports experience on
the physical well-being of players in order to develop appropriate interventions and support
systems to ensure their long-term health and performance (17).

To the best of our knowledge, no previous studies have examined the relationship between e-
sports experience and hand function, strength, pain and coordination. Therefore, the primary
objective of this study is to investigate the effects of e-sports experience on hand function,
strength, coordination and pain among elite League of Legends players. Additionally, this
study aims to compare the effects of e-sports experience on hand function, strength,
coordination and pain. By specifically focusing on the impact on hand functionality, muscular
strength and coordination as well as the presence of pain, this research aims to enhance our
understanding of the physiological demands and potential risks associated with participating
in competitive e-sports. The findings of this study will provide valuable insights for player
health management and contribute to the development of targeted interventions aimed at
optimizing performance and minimizing potential adverse effects.

METHOD
Study Design

The present cross-sectional study was conducted at the Sportscare Clinic among elite male e-
sports athletes. Before the study, all participants were informed about the study and read and
signed the informed consent form. The data collected at the end of the study were analyzed
with G*Power 3.0.10 program and power analysis was made. The power of the study was
determined as 80% for a sample of 20 people with a 5% margin of error and a defined effect
size. Firstly, twenty Elite League of Leg-ends athletes were included to the study according to
inclusion criteria. Then, the clinical evaluations are performed. All e-sports athletes were
evaluated in terms of hand disability, function, strength and pain by same physiotherapists.
The study was approved by the decision of the Interventional Clinical Research Ethics
Committee in accordance with the Declaration of Helsinki (protocol number: 158).

Participants

The study included 20 elite male e-sports athletes who play League of Legends in Istanbul.
Inclusion criteria were determined as being an e-sports player for at least one year, aged
between 18 and 25, and belonging to the group of professional e-sports athletes. Players were

actamedicaruha.com Page 306


https://actamedicaruha.com/index.php/pub

The Effects of Esports Experience on Hand Function, Strength, Coordination and Pain in Elite League of
Legend Players. Uluagac K, et al.

excluded from the study if they had had a history of systemic diseases, surgery related to hand
fractures or injuries, or recent receipt of local steroid injection or physiotherapy within the
past six months and the presence tumor.

Assessment Procedures

After informed consent, a structured questionnaire was filled out through face-to-face to
collect their socio-demographic conditions (age, gender, body mass index, presence of
chronic diseases, hand dominance and training habits). Additonally, 20 professional male e-
sports athletes were questioned in terms of previous injuries and surgery they had experienced
in the last 6 months initially. All athletes were evaluated in terms of hand disability, function,
strength, and pain. All measurements were made by determining the rest times when e-sports
players were not involved in training or competition. The same physiotherapist carried out
the evaluations at the same time intervals in a quiet room, closed to external stimuli, with
suitable lighting and ventilation. Before assessment, athletes were rested for 2 hours.

Upper Extremity Disability Evaluation

Hand function was assessed using The Disabilities of the Arm, Shoulder and Hand (DASH)
questionnaire is a reliable and validated instrument. This questionnaire evaluates all upper
extremity functions and consists of a total of thirty questions. 21 of the questions of the
questionnaire question the ability to perform functional activities, 5 of them about pain and 4
of them about the psychosocial effects of the disease. Each question is scored using a 5-point
Likert scale with a range of 1-5. The total score of the questionnaire varies between 0-100
points, higher scores indicate better functional status (18,19).

Pain Assessment

Hand pain was assessed using a Visual Analogue Scale (VAS) a widely recognized tool for
pain assessment. The athletes were asked to mark their current level of pain on the VAS,
providing a visual measure of their pain experience. Participants were asked to indicate pain
severity they felt on a 10 cm horizontal line, ranging from 0 to 10. Zero shows no pain and 0
is intolerable pain. Pain intensity was recorded by measuring the value of the marked place in
cm. Higher values indicate more severe pain (20,21).

Strength Measurements

Handgrip strength was evaluated using a Jamar Hand Dynamometer, which is a standardized
and validated tool. For each of the tests of hand strength, the subjects were seated with their
shoulder adducted and neutrally rotated, elbow flexed at 90°, forearm in a neutral position and
wrist between 0° and 30° dorsiflexion and between 0° and 15° ulnar deviation. The testing
protocols consisted of two maximal isometric contractions for 5 s, alternating from left to
right with a 1-minute rest between measurements and the highest value was used for
determination of maximal grip strength. The process was repeated on the dominant and non-
dominant sides, and the averages were recorded in kg (22).

Manual dexterity and Coordination Assessment

The Purdue Pegboard Test was used to assess hand coordination and manual dexterity. The
test has five more subtests. While one of them involves mathematical addition, in the other
tests the athletes do the tasks actively. While scoring the test, the pins, washers and nuts
inserted in the given time were counted. For this evaluation, three different measurements
were taken from the athletes and the highest value of measurements was recorded (23).
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Statistical Analysis

The data were analyzed using SPSS version 27.0 Significance was set at 0.05 (p < 0.05) a
priori. The Kolmogorov—Smirnov test was used to test the normality of data distribution.
While descriptive statistics for normally distributed numerical variables are given with mean
and standard deviation. Parametric methods were used for measurement values suitable for
normal distribution. Parametric methods, including the Independent Sample T-Test, were used
for measurement values suitable for normal distribution while non-parametric methods, the
Mann-Whitney U-Test method was used for the measurement values that did not conform to
the normal distribution. Additionally, relationships between variables were calculated with
Pearson correlation test in normally distributed data. In cases where at least one quantitative
variable did not show a normal distribution, the “Spearman” correlation coefficient was used.

RESULTS

Bu boliim Times New Roman ve 12 punto ile yazilmalidir. Her bagliktan ve paragraftan sonra
alt bosluk eklenerek yeni paragrafa ge¢ilmelidir. The data on the physical characteristics of the
athletes included in the study are shown in Table 1. According to the table, it was observed
that the mean age of the participants was 20.85+2.32 (years). It was found that participants
55.0% were above 21 years and 70.0% had the right-hand dominant. Also, Table 1 showed
that 60.0% (n=12) of participants were overweight. 60.0% of all athletes included in the
study had e-sports experience of above 4 years, 55.0% (n=11) had a daily e-sport activity time
of above 9 hours, and all athletes do not participate in any sports activity. Table 1 also
indicated that 50.0% of all athletes slept below 7 hours daily (Table 1).

Table 1. Characteristics of Esports Players

Variable (N=20 n %
Age [X + SD—20.8542.32 (years)]

<20 9 45.0
1 11 55.0
Gender

Male 20 100.0
Dominant hand

Right 14 70.0
Left 6 30.0
BMI [X + SD—20.85+2.32 (kg/m?)]

Normal (18.5 kg/m? < BMI <24.9 kg/m?) 8 40.0
Overweight (25.0 kg/m2 < BMI <29.9 kg/m?) 12 60.0
E-sports experience [R + SD—3.80+1.32 (years)]

<3 year 8 40.0
~4 year 12 60.0
Daily E-sports time [X + SD—8.631.46 (hours)]

<8 hour 9 45.0
>9 hour 11 55.0
Physical activity

No 20 100.0
Daily sleep time [R + SD—7.80+1.56 (hours)]

<7 saat 10 50.0
>8 saat 10 50.0

Data expressed as mean + standard deviation and percentages (%), SD: Standard deviation. n: number of
participants, BMI: Body mass index.
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As shown in Table 2, a statistically significant difference was found in terms of DASH scores
according to e-sports experience duration classes (t=-2.203; p=0.041). E-sports players with
four and more than four years of sports experience had worse scores in terms of disability
compared to those with three and less than three years of sports experience. However, Table 2
also revealed that there was no statistically significant difference in Purdue Pegboard
measurement values according to e-sports experience (p>0.05). It was determined that the e-
sports experience duration was similar regarding the specified features. Moreover, as seen in
Table 2, there was a statistically significant difference regarding dominant hand measurement
according to e-sports experience between groups while (t=-2.101; p=0.049). It was found that
those with four and more than four years of e-sports experience had significantly higher
dominant hand strength than those with three and less than three years of experience.
Contrarily, there is no statistically significant difference in terms of VAS scores according to
e-sports experience between groups. (p>0.05, Table 2).

Table 2. Comparison of Hand Disability, Function, Strength And Pain Scores By Esports Experience In Years
Sports Experience <3 years >4 years t/z value
P value

Variable (N=20) Median Median
DASH score 2.01+1.65 2.5 3.85+2.09 3.8 t=-2.203
p=0.041
Purdue Pegboard score 29.38+4.66 29.0 27.58+3.06 26.0 Z=-0.794
p=0.427
VAS score 2.75+0.71 3.0 3.50+1.00 35 t=-1.831
p=0.084
Dominant hand  grip | 38.50+2.84 39.0 40.58+1.61 41.3 t=-2.101
strength (kg) p=0.049
Non- dominant hand grip | 36.94+2.31 36.8 38.88+3.06 39.0 Z=-1.129
strength (kg) p=0.256

Data expressed as mean + standard deviation and median. “Independent Sample-t” test was used to compare the
measurement values for normal distribution. Mann-Whitney U” test was used for it did not conform to the
normal distribution. VAS: Visual Analogue Scale, DASH: Disabilities of the Arm, Shoulder and Hand.

A positive, weak, and statistically significant relationship was found between e-sports
experience in years and DASH (r=0.443; p=0.049). Also, there was a positive, moderate, and
statistically significant relationship between e-sports experience in years and VAS (r=0.591;
p=0.006). As e-sports experience years increase, VAS score will increase. A positive, weak,
and statistically significant relationship was demonstrated between daily e-sports time in
hours and VAS (r=0.472; p=0.035, Table 3).

Table 3. Relationships Between E-Sports Experience in Years And Daily E-Sports Duration In Hours
Measurement Values

Correlation* (N=20) E-sports experience (years) Daily E-sports time (hours)
r p r p

DASH score 0.443 0.049 0.423 0.063
Purdue Pegboard score -0,197 0.406 0,283 0,241
Dominant hand strength 0.186 0.490 0.086 0.544
Non- dominant hand 0,122 0,637 -0,156 0,516
strength

VAS score 0.591 0.006 0.472 0.035

*Pearson correlation coefficient was determined when examining the relationships of two quantitative variables
with normal distribution. In cases where at least one quantitative variable did not show a normal distribution, the
“Spearman” correlation coefficient was used. DASH: Disabilities of the Arm, Shoulder and Hand, VAS: Visual
Analogue Scale.
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DISCUSSION

The current study aimed to examine the association between e-sports experience and hand
function, disability, strength, and pain. The findings of the study revealed some interesting
insights into the literature. Specifically, individuals with four or more years of e-sports
experience exhibited significantly higher scores on DASH questionnaire than those with three
or fewer years of experience. This suggests that a longer duration of e-sports engagement may
increase the likelihood of experiencing hand function problems and upper extremity injuries.
Moreover, the study also found a significant difference in dominant hand strength between
individuals with longer versus shorter e-sports experience. However, no significant
differences were observed in non-dominant hand strength, hand function, or pain levels
between the two groups.

The world of e-sports has seen exponential growth in recent years, with professional players
competing at the highest levels and capturing the attention of millions of fans worldwide (24).
However, behind the thrilling matches and electrifying moments lies a physical challenge that
many e-sports athletes face musculoskeletal pain (25). Engaging in long hours of practice and
intense gameplay sessions can take a toll on the body, resulting in various musculoskeletal
issues. The repetitive movements and prolonged periods of static positioning can lead to
discomfort and pain in different areas of the body, particularly the neck, shoulders, wrists, and
hands. Recognizing the prevalence of musculoskeletal pain in e-sports players, it is crucial to
address these issues proactively (10). The survey study conducted by Lindberg et al. (13), on
188 athletes examined the effect of e-sports experience on musculoskeletal health in e-sports
players. Its objective was to assess the relationship between e-sport experience and
musculoskeletal pain. The findings revealed no statistically significant association between
sports experience duration and pain (p>0.05). However, it was observed that athletes with
pain reported significantly lower e-sports training hours during the e-sport experience period
(mean difference -5.6 hours/week; 95% CI -10.6 to -0.7, p=0.035). No statistically significant
relationship was found between e-sport experience and musculoskeletal pain (p>0.05).
However, it was observed that athletes with pain reported significantly lower e-sports training
hours during the e-sport experience period (mean difference -5.6 hours/week; 95% CI -10.6 to
-0.7, p=0.035). In the referenced study conducted by Fathuldeen et al. (14), which utilized
self-reported pain locations and a questionnaire to assess the prevalence of musculoskeletal
injuries in e-sports players, the most frequently reported pain regions were the lower back
(63.8%), neck (50%), hand/wrist (44.8%), shoulder (35.3%), and upper back (27.6%).
Additionally, the study examined the duration of participating in competitive video games
among the respondents, revealing that 15.5% had been involved for 1-5 years, 17.2% for 6-10
years, and a majority of 67.2% for more than 10 years. In this research, participants with an e-
sports experience duration of <3 years had an average VAS value of 2.75+0.71, while those
with >4 years of experience had a higher average VAS value of 3.50+1.00. However, this
difference was not statistically significant (t=-1.831, p=0.084, Table 2). Furthermore, there
was a positive, moderate, and statistically significant relationship between e-sports experience
in years and VAS (r=0.591, p=0.006, Table 3). Additionally, a positive, weak, and statistically
significant relationship was found between daily e-sports time (hours) and VAS (r=0.472,
p=0.035, Table 3). Considering the specific findings of the second study, which identified
hand/wrist pain as a prevalent issue in e-sports players, and the established relationships in
this research, it becomes evident that prolonged gaming can lead to increased discomfort and
potential functionality issues in the hand and wrist. In a other study conducted by Di
Francisco et al. (17), an electronic survey about the health habits and lifestyles of e-Sport
athletes revealed that players practiced between 3 to 10 hours per day. The most frequently
reported complaints were eye fatigue (56%), neck and back pain (42%), and hand and wrist
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pain (36% and 32%, respectively). Interestingly, 40% of the participants did not engage in any
form of physical exercise. The current study indicated a positive, moderate, and statistically
significant correlation between the duration of e-Sport experience and VAS scores (r=0.591,
p=0.006, Table 3). Additionally, there was no statistically significant difference in VAS
scores when comparing participants with <3 years and those with >4 years of e-sports
experience (t=-1.831, p=0.084, Table 2). These results highlight the influence of experience
as a crucial factor in the health and pain status of e-sports athletes. This study contributes
valuable insights in this regard, its under-scores the significance of experience in the field of
e-sports connection between extended e-sports engagement and the escalation in self-reported
pain levels.

Esport require rapid speed and reaction time, fine motor hand—eye coordination and demand
high amounts of executive function and simultaneous actions. Therefore, hand function
including manual dexterity and hand coordination skills enable e-sports athletes to execute
complex and precise movements with speed and accuracy significantly impacting their overall
performance and game outcomes (23). Tarannum et al. (27), explored the disparities in hand
dexterity and skill between college students who actively engaged in mobile gaming and those
who did not. The researchers utilized the Jebsen Taylor Hand Function Test to assess hand
dexterity. The results revealed that gamers exhibited higher levels of right-hand dexterity,
with an average value of 37.803 seconds (£3.4313), and left-hand dexterity, with an average
value of 50.02 seconds (+4.101). In contrast, this study findings showed that non-gamers
displayed right hand dexterity with an average value of 38.15 seconds (+4.3043), and left-
hand dexterity with an average value of 50.921 seconds (£6.1409). The observed differences
in hand coordination between the groups were statistically significant (p=0.001) for both right
and left-hand dexterity. Furthermore, the statistical analysis confirmed that there were no
significant differences in hand function including coordination between groups according to
the experience for both dominant and non-dominant measurements (p=0.252, Table 2).
Enhancing hand coordination and manual dexterity consider a crucial factor in optimizing e-
sports performance. Additionally, the correlations between e-sports experience and daily e-
sports time with the Purdue Pegboard Test measurements were non-significant (p>0.05, Table
3).

Upper extremity injuries in the esports players most likely result from chronic microtraumas
rather than acute processes. Thus, the general health, upper extremity function and
performance of the players are affected due to upper extremity disabilities as well as training
effectiveness may be affected (28). Andersen et al. (29), examined the effects of different
strength training frequencies and durations on neck and shoulder pain, as well as DASH
scores, in office workers. The study included a total of 447 participants who were randomly
allocated to one of four groups: 1WS: 1 hours training once a week; 3WS: 20 min training
three times a week; 9WS: 7 min training nine times a week of supervised high-intensity
strength training and a reference group without training. The results of the study revealed
significant reductions in DASH scores among participants in the 1WS and 3WS groups
compared to the reference group. Specifically, the 1WS group experienced an average
decrease of 4 in DASH scores (p<0.05), while the 3WS group had a greater reduction with an
average decrease of 7 (p<0.05). These findings suggest that engaging in specific strength
training programs for one hour per week or three times a week for 20 minutes each can lead to
significant improvements in functional disability, as measured by DASH scores. In line with
these findings, this study focusing on e-sports athletes revealed a positive, albeit weak, but
statistically significant correlation between the duration of e-sports experience in years and
DASH scores (r=0.443; p=0.049, Table 3). This means that in e-sports experience increases,
DASH scores may also increase, indicating a higher level of disability in the hands.
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Additionally, a noteworthy observation from the study was the significant difference in
DASH scores concerning e-sports experience duration. Participants with >4 years of e-sports
experience had significantly higher DASH scores than those with <3 years, suggesting more
hand problems (t=-2.203, p=0.041, Table 2). This finding establishes an association between
extended e-sports participation and increased hand issues. These trends suggest that both
prolonged experience in e-sports and extended daily engagement might potentially exacerbate
hand problems, with the function parameter being negatively affected.

The strength parameter holds significant importance for e-sports and e-sports athletes. E-
sports is a competitive activity that requires high-performance abilities, making power a
critical factor in enabling players to excel during gameplay with long hours. Additionally, e-
sports athletes engage in intense movements requiring prolonged concentration, highlighting
the significance of power as an indicator of fatigue resistance (30). In study conducted by
Fifolato et al. (31), which aimed to investigate the association between hand muscle strength,
fatigue resistance, work ability, and hand dysfunction, several measurement methods were
utilized. The results revealed moderate correlations between muscle strength (abduction: r =
0.49, adduction: r = 0.40, internal rotation: r = 0.44) and hand grip strength (r = 0.68) with
Functional Impairment Test Hand and Neck/Shoulder/Arm (FIT-HANSA), indicating a
positive association between power and fatigue resistance. Furthermore, hand grip strength
showed a moderate correlation (r = -0.52) with hand dysfunction, highlighting its impact on
functional abilities. In this study, there was a significant impact of power on hand function (p
<0.01,r=0.72, Table 3), suggesting that enhanced strength levels were related to better hand
function performance. When the relationship between e-sports experience and dynamometer
measurements for the dominant hand was examined that statistically significant differences
were found between both groups (t=- 2.101, p=0.049, Table 3). These differences demonstrate
higher measurements for participants with >4 years of e-sports experience compared to those
with <3 years of experience. Interestingly, the correlations between the duration of e-sports
experience (in years) and daily e-sports duration (in hours) with dynamometer measurements
were generally weak and non-significant (r<0.35 and p>0.05, Table 2). This result suggests
that the duration of e-sports experience may impact dominant hand strength more than non-
dominant hand strength, possibly due to the greater usage and control often exercised by the
dominant hand in e-sports activities.

The current study provides valuable insights into the relationship between e-sports experience
and hand function, disability, strength, coordination, manual dexterity and pain in male e-
sports players. The fast-paced nature of e-sports competitions often means players must
perform rapid and repetitive actions, such as clicking buttons or moving the mouse with
precision. These repetitive movements can lead to overuse injuries and strain on the muscles
and tendons involved, resulting in pain and reduced performance. Moreover, the competitive
nature of e-sports can drive players to push their limits and ignore warning signs from their
bodies. Players may disregard discomfort or pain in order to meet training demands or
compete in important tournaments, further exacerbating the risk of musculoskeletal injuries.
Understanding the health parameters (function, disability, pain, strength, coordination) of
body regions for potential musculoskeletal injuries and seeking timely medical attention can
prevent minor discomfort from escalating into chronic conditions that may affect both
performance and long-term well-being (12, 32,33).

To the best of our knowledge, there is no study in the literature showing that investigates the
association between e-sports experience and hand function, disability, strength, hands’ skills
(coordination & manual dexterity) and pain in esports players. Additionally, this study is also
the first study to examine hand function, disability, strength, hands’ skills (coordination
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&manual dexterity) and pain with comparing experience duration among esports athletes.
However, the few limitations should be acknowledged when interpreting the findings.
Although the sample size obtained because of power analysis has been reached, only 20
participants limit the generalizability of the results and makes it difficult to draw definitive
conclusions. A larger ample size in future studies would increase statistical power and better
represent the e-sports population. Additionally, future research should aim to include a more
diverse sample of e-sports players to provide a more representative picture of the population.
Lastly, future studies should focus on exploring a wider range of variables, including reaction
time, visual acuity, and mental health measures, which could lead to a more comprehensive
understanding of the factors influencing e-sports performance and player well-being. In
summary, while the study contributes valuable information to the understanding of the e-
sports population, future research could build on this study findings by addressing these
limitations and exploring a wider range of variables.

CONCLUSION

This study contributes valuable insights into the relationship between e- sports experience,
hand function, and perceived pain among e-sports players. By understanding these outcomes,
strategies can be developed to promote the well-being of e- sports players, optimize their
performance, and ensure the sustained growth and success of the e-sports industry.
Furthermore, the study shed light on the role of experience in e-sports. On the other hand,
health parameters (function, disability, pain, strength, coordination) are a real concern for e-
sports players due to the physical demands and prolonged hours of gameplay. By prioritizing
proper ergonomics, self-care, and seeking professional guidance when needed, players can
mitigate the risk of musculoskeletal injuries, promote longevity in their careers, and ensure a
sustainable and healthy future in the dynamic world of e-sports.
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Abstract

Objective: Emergency health services are important in increasing the chance of survival of the sick and injured
and preventing deaths during earthquakes and natural disasters.Within the scope of this research, we aimed to
analyze the emergency service admissions during the Diizce Golyaka earthquake disaster in November 2022 and
improve our efficiency in the emergency service and trauma room.

Method: A total of 31 patients applied to Sakarya Training and Research Hospital following the 5.9 magnitude
earthquake that occurred in the Golyaka district of Diizce have been enrolled in this retrospective analysis. The
trauma mechanism the patients were exposed to following the earthquake, the duration of admission to the
hospital, the pathology detected, the treatment applied, the consultations requested, and the hospitalization or
discharge status were recorded andanalyzed.

Results: Within the scope of the study, 31 patients affected by the earthquake were evaluated. The ages of the
patients ranged from 12 to 75, with a mean age of 37 years. The gender distribution of the patients was as
follows: 12 (38.7%) female and 19 (61.3%) male. The distribution of demographic and clinical findings
according to the time of admission to the hospital is elaborated in Table 1. When the table is examined,it was
determined that there was a statistical difference between the two groups regarding hospitalization, discharge,
surgical procedure, and soft tissue trauma within 0 — 1 hour and 1 — 6 hours of admission (p<0.05).

Conclusion: In the face of this extremely diverse and severe patient profile, the presence of well-trained and
experienced personnel in disaster medicine in emergency services and the presence of pre-preparedness can
reduce mortality and morbidity in future disasters. The main purpose of emergency aid is to save many human
lives in a short time and to meet basic urgent needs.

Keywords: Earthquake, Emergency Service, Trauma Room, Triage, Disaster Management.

Ozet

Amac: Acil saglik hizmetleri, deprem ve dogal afetlerde hasta ve yaralilarin yasama sanslarmin artirilmas,
6limlerin Onlenmesi agisindan 6nemlidir. Bu arastirma kapsaminda Kasim 2022'de Diizce Golyaka deprem
felaketi sirasinda acil servis bagvurularini analiz ederek acil servis ve travma odasinda siireglerimizi verimlilik
acisindan iyilestirmeyi amacladik.
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Yontem: Diizce'nin Golyaka ilgesinde meydana gelen 5.9 biiyiikliigiindeki depremin ardindan Sakarya Egitim
ve Aragtirma Hastanesi'ne bagvuran toplam 31 hasta retrospektif olarak yapilan bu analize dahil edildi.
Hastalarin deprem sonrasi maruz kaldiklar1 travma mekanizmasi, hastaneye yatis siireleri, saptanan patoloji,
uygulanan tedavi, istenen konsiiltasyonlar, hastanede yatis veya taburcu olma durumlar1 kayit altina alinarak
analiz edildi.

Bulgular: Calisma kapsaminda depremden etkilenen 31 hasta degerlendirildi. Hastalarin yaslar1 12 ile 75
arasinda degismekte olup, ortalama yag 37'dir. Hastalarin cinsiyet dagilimi 12 (%38.7) kadin, 19 (%61.3) erkek
olarak bulundu. Basvuru siiresine gore gruplandirilan hastalarda iki grup arasinda hastaneye yatis, taburculuk,
cerrahi girisim ve yumusak doku travmasi0 — 1 saat ve 1 — 6 saat bagvuru siireleri arasindaistatistiksel anlaml
farklilik saptanmigtir (p<0.05).

Sonuc¢: Deprem sirasinda birbirinden farkli ve agir hasta profili karsisinda, acil servislerde afet hekimligi
konusunda iyi egitimli ve deneyimli personelin bulunmasi ve dnceden hazirlikli olunmasi, gelecekteki afetlerde
mortalite ve morbiditeyi azaltabilir. Acil yardimin temel amac1 kisa siirede ¢ok sayida insanin hayatini kurtarmak
ve temel acil ihtiyaglari karsilamaktir.

Anahtar Kelimeler: Deprem, Acil Servis, Travma Odasi, Triyaj, Afet Yonetimi.

INTRODUCTION

Although earthquakes can occur in any place and time, the places where they are seen
intensely constitute three main belts. These are Pacific Seismic Belt, Alpine-Himalayan
Seismic Belt, and Atlantic Seismic Belt (1). Turkey is located on the Alpine-Himalayan
Earthquake Belt, which is one of the most active of these. Since we are located on this belt
and in the region where the tectonic plates intersect, it can be said, based on the information
of the past years our country is a major zonefor earthquakes on average every five years,
causing extensive loss of life and property (2).

Considering that medical emergencies, violent events, and disasters frequently occur today,
Emergency health services are important in increasing the chance of survival of the sick and
injured and preventing deaths (3). Regardless of their social and economic status, people need
emergency health care in the best possible way when they encounter emergencies. The way to
provide instant health service to everyone in need is to establish a central organization.
Providing the service from a single source will achieve minimum cost and maximum gain (4).
Thanks to this organization, in the event of a disaster, it will be more possible to ensure the
safety of the victims' lives and then meet their basic needs such as food and shelter. One of
the main objectives is that the interventions to be made are programmed, sustainable, and
practices that strengthen the society's resources (5).

It should be remembered that all health institutions will be overloaded in the first hour or
minutes because of the patients who reach the emergency services. However, patients
requiring major or intensive care will come from the rear as the debris is removed or from
other nearby villages. For this reason, it is necessary to direct the patients to the emergency
room quickly (6). According to the triage rules, the slightly injured are immediately sent to
the outpatient clinics. No time is wasted for patients whose condition is very bad and who
have no chance of survival. Because the aim is to help more injured people with limited
means, the senior doctor in charge of triage can decide this by looking at the patient's face.
The patients do not request blood tests, and X-rays are not taken unless necessary. For
example, if a fracture is not very complicated, it is just splinted and sent home, anddefinitive
treatment is performed the next day (7).

One of the groups that should be given the most importance in disaster situations is the media,
and the other is the relatives of the patients. Both groups are right in their expectations. Media
members must inform the public by passing the most accurate news to their center as soon as
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possible. But this requirement should allow doctors to work properly (8). For this reason, a
center with a very good communication network should be established in the hospital. The
hospital's social worker constantly conveys fresh and accurate news to these people. A
constant flow of information should be ensured by establishing a center within the hospital for
the accompanying persons. In other words, people who are not sick should be prevented from
entering the patient care area (8 — 10).

Within the scope of this research, we aimed to analyze the emergency service admissions
during the Diizce Golyaka earthquake disaster in November 2022 and improve our processes
in terms of efficiency in emergency service and trauma room. We believe the outcomes of this
study will provide a road map for emergency service management measures following natural
disasters.

METHOD

A total of 31 patients applied to Sakarya Training and Research Hospital following the 5.9
magnitude earthquake that occurred in the Golyaka district of Diizce have been enrolled in
this retrospective analysis.

All procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2008. Ethics committee approval has been granted from our
institution with protocol number 216243-29, andinformed consent has been obtained from all
participants.

The trauma mechanism the patients were exposed to following the earthquake, the duration of
admission to the hospital, the pathology detected, the treatment applied, the consultations
requested, and the hospitalization or discharge status were recorded andanalyzed.Emergency
service application hours (0 — 1. hour and 1 — 6. hours) were also examined in line with the
records.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp., Armonk, NY)
package program. Frequency and percentage for categorical data and mean and standard
deviation for continuous data was given as descriptive values. "Independent Sample T-Test"
was used to compare groups, and "Fisher's Exact Test or Chi-Square Test" was used to
compare categorical variables. The results were considered statistically significant when the
p-value was less than 0.05.

RESULTS

Within the scope of the study, 31 patients affected by the earthquake were evaluated. The ages
of the patients ranged from 12 to 75, with a mean age of 37years. The gender distribution of
the patients was as follows: 12 (38.7%) female and 19 (61.3%) male.

The distribution of demographic and clinical findings according to the time of admission to
the hospital is elaborated in Table 1. When the table is examined,it was determined that there
was a statistical difference between the two groups regarding hospitalization, discharge,
surgical procedure, and soft tissue trauma within 0 — 1 hour and 1 —6 hours of admission
(p<0.05).
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Table 1. Distribution of Demographic and Clinical Findings by Patients' Application Times
Total Application Time Application

(N=31) (0 -1 hour) Time(1 - 6 hours)
- n@)or | n@)or | n@®or | |
Median£+SD Median£SD Median+SD
Age (years) 37+19 36+23 38+16 0.842
Gender 0.496
Female 12 (38.7) 4 (28.6) 8 (47.1)
Male 19 (61.3) 10 (71.4) 9 (52.9)
Reason for application
Fall 22 (71) 9 (64.3) 13 (76.5) 0.693
High jump 6 (19.4) 3(21.4) 3(17.6) 1.000
Hitting object 2 (6.5) 1(7.1) 1(5.9) 1.000
Extremity injury 22 (71) 11 (78.6) 11 (64.7) 0.456
Thoracic trauma 2 (6.5) 0 (0) 2 (11.8) 0.488
Head trauma 4 (12.9) 3(21.4) 1(5.9) 0.304
Orthopedic emergencies 19 (61.3) 11 (78.6) 8 (47.1) 0.155
Upper Extremity Fracture 6 (19.4) 4 (28.6) 2 (11.8) 0.370
Lower Extremity Fracture 8 (25.8) 3(21.4) 5(29.4) 0.698
Shoulder dislocation 2 (6.5) 2 (14.3) 0 (0) 0.196
Calcaneus Fracture 3(9.7) 2 (14.3) 1(5.9) 0.576
Vertebral Fracture 1(3.2) 1(7.1) 0 (0) 0.452
Intracranial Hemorrhage 2 (6.5) 2 (14.3) 0 (0) 0.196
Linear Fracture 1(3.2) 1(7.1) 0 (0) 0.452
Cot Fracture 1(3.2) 0 (0) 1(5.9) 1.000
Consultation unit
Neurosurgeon Consultation 2 (6.5) 2 (14.3) 0 (0) 0.196
Orthopedics Consultation 14 (45.2) 9 (64.3) 5(29.4) 0.114
Surgeon General 3(9.7) 3(21.4) 0 (0) 0.081
Consultation
Eye Consultation 13.2) 1(7.1) 0 (0) 0.452
Admission 6 (19.4) 6 (42.9) 0 (0) 0.004
Discharge 25 (80.6) 8 (57.1) 17 (100) 0.004
Intensive care 2 (6.5) 2 (14.3) 0 (0) 0.196
Surgical 5 (16.1) 5 (35.7) 0 (0) 0.012
Plaster Splint 14 (45.2) 7 (50) 7(41.2) 0.898
Incision Suture 6 (19.4) 5 (35.7) 1(5.9) 0.067
Soft tissue trauma 13 (41.9) 2(14.3) 11 (64.7) 0.014
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DISCUSSION

Earthquakes differ from other natural disasters in that they are sudden-onset and destructive.
Due to its complex geological structure and geodynamic location, Turkey is one of the regions
where earthquakes are most common worldwide, containing many active fault
lines.Earthquakes have injured and killed millions of people (11). Adequate and well-timed
management by rescuers and health professionals can contribute to reduced disability and
death. In earthquakes, the services provided by health professionals are often delayed due to
the destruction of roads, damage to hospitals, and inadequate equipment (12).

After the earthquake, there was an increasing number of applications to the emergency health
services from the first hours, both due to being under the s with the effect of the devastation
and injuries that may occur when people move away from their environment in case of panic
caused by a natural disaster (13). It was concluded that crush and sprain injuries, such as soft
tissue trauma, are common in injuries caused by earthquakes, and the need for surgical
procedures and hospitalization rates in earthquake victims who applied to the hospital within
the first hour after the event was significantly higher than those admitted after the first hour. It
was concluded that it would be appropriate to plan the emergency service in this direction,
considering that there will be more patient admissions, especially in the first hours after the
earthquake, and these cases may be complicated cases requiring hospitalization or surgery
(14).

In the management of post-earthquake emergency health services, Turkey's Disaster Response
Plan at the national level and the National Level Health Service Group Plan; at the local level,
Provincial Disaster Response Plans, Local Level Health Service Group Plans, and Hospital
Disaster and Emergency Plans have been preparedto clarify the implementation. The main
solution partner of the Health Service Group is the Ministry of Health. On the other hand, its
responsibility is to coordinate to meet the needs of first response, public health and medical
care at the scene in disasters and emergencies and to ensure that environmental health services
return to normal as quickly as possible without interruption (15).

The Van Earthquake that took place in 2011 can be considered an example of post-earthquake
emergency health services in our country. With the occurrence of the earthquake, SAKOM
convened urgently and continued its work on a 24-hour basis. 112 Emergency Medical teams
and UMKE personnel in the city center and its districts arrived at the scene in the first 20
minutes. A total of 2.905 health personnel participated, and 24% of them started to work at
the scene within the first 24 hours. Again in the first 24 hours, 113 ambulances were on duty.
It corresponds to approximately 75% of the ambulances in total. Within the scope of health
services,six field hospitals were established in addition to the four hospitals that were not
damaged, six field hospitals. UMKE and ambulance teams were present at all the wrecks that
were rescued. UMKE teams personally participated in 252 live rescue efforts in both
earthquakes and played a major role in transferring 1403 to other provinces by land
ambulances and 271 patients by air ambulances (16).

The Hospital Disaster Plan (HAP) was published and put into effect on 20.03.2015 in order to
improve the hospital capacity in emergencies and disasters, increase sustainability, increase
the service, prevent the panic environment, to make the intervention fast and effective; in
short, to ensure that the hospitals are prepared for disasters and emergencies (HAP, 2015).
Medical assistance in disasters in Turkey is provided by 112 ambulance teams, UMKE, and
other institutions and NGOs participating in the scene. Studies in Turkey started with the
Hospital Disaster Plans issued in 2015. Once the disaster occurs, the HAP protocol is applied
7).
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A hospital disaster command center should be established once the news is received.
Emergency services and all hospital unitsshould be activated according to the plan. Security
teams keep the vehicle and human traffic in the hospital under control. Special departments
established for the media and patient relatives should initiate a suitable communication
network. Continuous coordination is ensured with the city disaster command center, and a
person is assigned for this task. One of the most important rules of success in patient care is
serious triage practices. Hospitals should have written disaster plans,which should be read and
learned very well by those with a duty (in case of a disaster, there is no time to read them,
even these books cannot be found to be read). These plans should be tested at least twice
yearly (10, 18).

After those hectic moments of the disaster are over, the hospital and especially the emergency
service should be restored quickly. Because daily life will be restored, patients will continue
to come, or a new disaster may occur at any moment. After that, the hospital’s top
management should meet with the relevant people to review the failing points and correct the
observed deficiencies quickly, without a new disaster (19, 20).

CONCLUSION

In the face of this extremely diverse and severe patient profile, the presence of well-trained
and experienced personnel in disaster medicine in emergency services and the presence of
pre-preparedness can reduce mortality and morbidity in future disasters.Emergency aid,
identifying those affected by the disaster, debris removal, injured rescue, medical first aid and
treatment, evacuation, meeting basic vital needs such as shelter, nutrition, protection, heating,
communication, psychological support, providing security to prevent chaos and disorder,
administrative and activities for the provision of technical support services should be
professionally organized. The main purpose of emergency aid is to save many human lives in
a short time and to meet basic urgent needs.
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Abstract

Background: There are few people who do not delay in their daily lives. Procrastination behavior is a very
common problem we face in also academic life.

Aim: In this study we aimed to elucidate the frequency of academic procrastination and associated factors in the
academic population.

Method: This study includes 306 volunteer participants who work as professors, associate professors, doctors,
lecturers, research assistants and lecturers at Balikesir University. Aitken Academic Procrastination Scale,
Spielberg State-Trait Anxiety Scale, Brief Symptom Inventory, Rosenberg Self-Esteem ScaleandHewitt
Multidimensional Perfectionism Scalewere applied to all participants. The sociodemographic data form and all
the other scales were filled in by the participant himself.

Results: According to the findings of the study, the frequency of academic procrastination in the academic
population is %48. Among the socio-demographic variables; age and academic duration were found to be
associated with academic delay. The groups with high academic procrastination were found to have higher levels
of state-trait anxiety; mental symptoms such as depression and somatization were found more common. A
negative relationship was determined between self-focused perfectionism and academic procrastination in the
academic population.

Conclusion: This research was a pioneer study conducted in the academic population compared to previous
literature. Regarding the outcomes one can conclude that seniority in academic profession and age has positively
affected the endurance of the individual while tendency to anxiety and self-focused perfectionism increased
procrastination behavior.

Keywords: Academic Procrastination, Depression, Anxiety, Perfectionism.

INTRODUCTION

Procrastinationis a consequence of choices. This decision often persists despite numerous
opportunities to modify the existing model (1). The behavior of procrastination, which is
initially pleasant for the person; becomes a habit accompanied by emotional anxiety, worry,
feelings of inadequacy and unhappinessover time (2).
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Postponement is handled in two parts; the first is "procrastination as a personality trait" or
"chronic procrastination™ and the second is "situational procrastination™ (3). Procrastination as
a personality trait can be shown in many areas, which can cause feelings of inadequacy and
helplessness in the process of coping with his environment, compulsive procrastination,
procrastination, and neurotic procrastination. Situational procrastinationoccurs in certain
periods of life, is not typical, is less common than procrastination, which is seen as a
personality trait, and has two sub-dimensions: general procrastination and academic
procrastination (4,5). Psychiatric problems may stand out as both the cause and the result of
the procrastination process (6). Anxiety is one of these problems among the main reasons for
academic procrastination (7).

As the procrastination behavior increases, the anxiety of the individual increases (8). In
studies conducted with adults, significant positive relationships were observed between
academic procrastination and anxiety (9,10). Researchers questioning the reasons for
procrastination have examined the relationship between procrastination and self-esteem.
Individuals with a high procrastination behavior in delaying starting or completing a task fear
failure and evaluation for their own performance and abilities (6).

In many academic procrastination studies, significant negative relationships were found
between self-esteem and academic procrastination (11,12). Individuals who procrastinate can
spend less effort on their duties and leave their jobs more quickly so that their self-esteem is
not further negatively affected (13).

Another important predictor of academic procrastination has been evaluated as a perfectionist
personality trait. Studies in this direction have mostly been carried out according to the
perfectionism dimensioned by Hewitt and Flett (14). This dimensioning includes self-focused
perfectionism, others-oriented perfectionism, and socially orientedperfectionism. Self-focused
perfectionisminvolves the individual setting high standards for himself, evaluating his own
behavior strictly, and disapproving of his behavior.Othersoriented perfectionism includes
expectations and beliefs about the capabilities of others. Socially oriented perfectionism
includes the belief and perception that others have high standards for themselves and are
pressured by others to be perfect (14). Self-focused perfectionists have a tendency to approach
situations that require success. They are meticulous in their work and motivate themselves to
achieve perfection. They try to perfect their action to avoid failure (14).

There is a negative relationship between procrastination and socially oriented perfectionism.
Since the standards imposed by others are considered more than normal and uncontrollable,
reactions such as tension, anxiety, depression, and failure may occur in the person. This
situation may present itself with a positive relationship with procrastination behavior (15).

The number of people who do not procrastinate in daily life is almost negligible.
Procrastination is a very common problem in academic life. When the literature was
examined, it was seen that studies on academic procrastination were conducted in high school
and university students (16-18) rather than academicians.

Study Hypothesis

Thenumber of peoplewho do not procrastinate in daily life is almostnon-existent.
Procrastination is a verycommon problem in academic life. Inacademics, thestudy of
academicprocrastinationdid not standout in theliterature.
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Therefore, in this study, we tried to elucidate the frequency of academic procrastination and
the factors that may be associated with academicians who work as professors, associate
professors, doctoral faculty members, lecturers, research assistants, lecturers in the academic
units of Balikesir University.

METHOD

A total of 306 academicians have been enrolled in this study. The study group consisted of
academic staff of both genders working as professors, associate professors, doctoral lecturers,
lecturers, research assistants and lecturers in different education units at Balikesir University.
The ethics committee approval has been granted at 09.10.2019, protocol number 2019 — 140.

In the first stage, male and female participants were divided into 2 groups and compared with
respect to clinical variables. According to the Aitken academic procrastination scale, the
participants were divided into two groups as low academic procrastination (Group-1) (52%
and n=159) and high academic procrastination (Group-2) (48% and n=147).

Sociodemographic data form, Aitken Academic Procrastination Scale (AAPS), Spielberg
State-Trait Anxiety Inventory (STAI-1, STAI-2), Brief Symptom Inventory (BSI), Rosenberg
Ego Respect Scale (RERS) and Hewitt Multidimensional Perfectionism Scale (HMDPS) were
applied. The sociodemographic data form and all other scales were filled in by the participant
himself.

Statistical Analysis

Statistical analyzes were performed using the SPSS Statistics 20.0 package program. In our
study, Skewness and Kurtosis values were examined to determine whether the groups showed
a normal distribution. Skewness value is between 0.439-0.139; Kurtosis value, on the other
hand, was observed to vary between -0.307-0.278 and was considered to have a normal
distribution. Pearson Correlation analysis was applied to reveal the relationship between the
groups. T test was used for difference analysis, and those with a p value less than 0.05 were
considered significant.

RESULTS

A total of 306 volunteers, 155 women (50.7%) and 151 men (49.3%) from the academic staff
of Balikesir University had participated in this study. The academical titles of the individuals
were as follows: 14.1% of them (n=43) were professors, 16.7% (n=51)of them were associate
professors,27.1% (n=83)of them were physicians, and5.9% of them were (n=18) lecturers.
The mean range was 23-67 years (ranging between 37.79+8.914 years) and the mean
academic profession time was 1-44 years (ranging between 10+£9.086 years).

According to the age variable, the difference between men and women was not significant.
The mean score of academic procrastination tendency scale and STAI-1 was not significant
between the groups.On the contrary, the mean score of STAI-2 was statistically significant
between female (40.09+£9.873) and male (37.5249.073) individuals (t=2.367 and p=0.019)
(Tablel).

The participants were divided into two groups as low academic procrastination (Group-1:
52% and n=159) and high academic procrastination (Group-2: 48% and n=147). According to
the Aitken Academic Procrastination scale the difference between the groups was statistically
significant (t=2.988 and p=0.003) in terms of age (Group 1: 39.23 years versus Group 2:
36.22 years) (Table2).
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Table 1. Comparison of Variables by Gender

‘ Groups ‘ N ‘ Mean ) P T
Gender Female 155 33.53 11.09 -0.678 0.498
Male 151 34.4 11.453 -0.677 0.498
Age Female 155 37.56 8.819 0.654 -0.449
Male 151 38.02 9.033 0.654 -0.449
Academic Female 155 11.61 9.072 0.218 1.234
ELO::;Z‘E” Male 151 10.33 9.085 0.218 1.233
AAPS Female 155 33.53 11.09 0.498 -0.678
Male 151 34.4 11.493 0.499 -0.677
STAI -1 Female 155 36.32 10.852 0.275 1.093
Male 151 35.02 9.962 0.275 1.094
STAI -2 Female 155 40.09 9.873 0.019 2.367
Male 151 37.52 9.073 0.018 2.369
BSI-A Female 155 5.78 7.198 0.798 0.256
Male 151 5.57 7.216 0.798 0.256
BSI-D Female 155 8.1 8.163 0.369 0.9
Male 151 7.27 7.877 0.369 0.9
BSI-S Female 155 3.83 4524 0.075 1.787
Male 151 2.93 4.263 0.075 1.789
BSI-H Female 155 441 4,718 0.792 -0.264
Male 151 4.55 4.79 0.792 -0.263
BSI-0O Female 155 6.29 7.578 0.95 -0.062
Male 151 6.34 7.609 0.95 -0.062
RERS Female 155 0.8511 0.68019 0.237 1.185
Male 151 0.76 0.66536 0.237 1.185
EXCELLENCE | Female 155 87.7 17.849 0.936 0.08
- SF Male 151 87.52 19.855 0.936 0.08
EXCELLENCE | Female 155 53.94 13.025 0.61 -0.511
=S Male 151 54.63 10.314 0.609 -0.512
EXCELLENCE | Female 155 43.77 10.555 0.611 -0.509
-B Male 151 4438 10.399 0.611 -0.509
AAPS: Aitken Academic Procrastination Scale, STAI-1: Spielberg State-Trait Anxiety Inventory — I, STAI-2:
Spielberg State-Trait Anxiety Inventory — Il, BSI: Brief Symptom Inventory, BSI-A: Anxiety, BSI-D:

Depression, BSI-S: Somatization, BSI-H: Hostility, BSI-O: Negative Self, RERS: Rosenberg Ego Respect
Scale, EXCELLENCE-SF: Self-Focused Perfectionism, EXCELLENCE-S: Socially Oriented Perfectionism,
EXCELLENCE-B: Others-Focused Perfectionism.

The duration of academic profession average was significant, 12.72 years in Group-1 and 9.1
years in Group-2. The difference between the groups according to the STAI-1 variable was
significant,33.93 in Group-1 and 37.57 in Group-2 (t=-3.095 and p=0.002). The STAI-2 score
average was 36.44 in Group-1 and 41.40 in Group-2 (t=-4.69 and p=0.000) (Table2).
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Table 2. Comparison of the Groups with Low (1) and High (2) Academic Procrastination Tendency

Groups N Min  Max Mean SD T P
Age 1 159 23 67 39.23 9.439 2.988 0
2 147 23 56 36.22 8.052 3.006 0
Academic 1 159 1 44 12.72 9.904 3.554 0
Profession
Duration
2 147 1 32 9.1 7.71 3.589 0
STAI-1 1 159 18 69 33.93 9.841 -3.095 0.002
2 147 20 71 37.57 10.739 -3.084 0.002
STAI -2 1 159 21 79 36.44 8.99 -4.69 0
2 147 22 63 41.4 9.513 -4.68 0
BSI-A 1 159 0 47 4.36 6.615 -3.372 0.001
2 147 0 34 7.1 7.545 -3.355 0.001
BSI-D 1 159 0 48 6.61 7.948 -2.469 0.014
2 147 0 34 8.86 7.962 -2.469 0.014
BSI-S 1 159 0 31 2.86 4.332 -2.159 0.032
2 147 0 19 3.95 4.446 -2.157 0.032
BSI-H 1 159 0 27 4.01 4.838 -1.787 0.075
2 147 0 19 4.98 4.609 -1.791 0.074
BSI-0O 1 159 0 45 5.44 7.625 -2.116 0.035
2 147 0 30 7.27 7.442 -2.118 0.035
RERS 1 159 0 4.67 0.7524 0.6013 -1.456 0.146
2 147 0 4.5 0.8643 O.74li -1.444 0.15
EXCELLENCE - 1 159 37 126 91.69 18.75; 4.039 0
K 2 147 24 122 83.2 17.959 4.046 0
EXCELLENCE - 1 159 21 94 54.01 12.413 -0.415 0.68
S 2 147 18 83 54.57 11.025 -0.417 0.68
EXCELLENCE - 1 159 14 63 45.17 10.586 1.923 0.055
B 2 147 10 58 42.88 10.237 1.925 0.055

AAPS: Aitken Academic Procrastination Scale, STAI-1: Spielberg State-Trait Anxiety Inventory — I, STAI-2:
Spielberg State-Trait Anxiety Inventory — Il, BSI: Brief Symptom Inventory, BSI-A: Anxiety, BSI-D:
Depression, BSI-S: Somatization, BSI-H: Hostility, BSI-O: Negative Self, RERS: Rosenberg Ego Respect
Scale, EXCELLENCE-S: Self-Focused Perfectionism, EXCELLENCE-S: Socially Oriented Perfectionism,
EXCELLENCE-B: Others-Focused Perfectionism.

BSI — Anxietyscore average was 4.36 in Group-1 and 7.1 in Group-2 (t=-3.372 and p=0.001).
BSI — Depressionmean score was6.61 in Group-1 and 8.86 in Group-2, significant between
the groups (t=-2.469 and p=0.014). BSI — Somatizationmean score was 2.86 in Group-1 and
3.95 in Group-2, significant (t=-2.159 and p=0.032).The mean BSI — NegativeSelf score was
5.44 in Group-1 and 7.27 in Group-2. The difference between the groups according to the BSI
— Negativeself-variable was significant (t=-2.116 and p=0.035). Self-Focused Perfectionism
mean score was statistically different between the groups, 91.69 in Group-1 and 83.2 in
Group-2 (t=4,039 and p=0.00) (Table 2).
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Table 3. Correlation Analysis of Group 1's Scores with the Academic Procrastination Tendency Scale and
Related Factors

H=EEEXCELEIEXCEL I EXCEL!

A D 0 LENCE-"NLENCE-LENCE
K S Bl
RERS R 1
P
N 159
STAI-1 R| ,255" 1
P ,001
N 159 | 159
STAI -2 R | ,2407 ,673i 1
P ,002 | 1,000
N 159 | 159 | 159
BSI-A R 096 | 645" | 699" 1
P ,231 | ,000 | ,000

N 159 159 159 159

* 3 * 3

BSI-D R 157" | 645 | 731 | ,856

* * *

P ,048 | 1,000 | ,000 | ,000

159 159 159 159 159

c3 €3 c3 c3

BSI-S R ,053 | 542" | 623" | ,758 | ,708

* * * *

P ,505 | 1,000 | ,000 | ,000 | ,000

N 159 159 159 159 159 159

c3 * £ c3 *

BSI-H R 119 | ,610° | 514 | ,725 | ,709 | ,624

* * * * *

P ,134 | 1,000 | ,000 | ,000 | ,000 | ,000
N 159 159 159 159 159 159 159

2 e €3 e

BSI-O R ,187° | 598 | 678 | ,838 | ,869 | ,650 | ,766 1

* * * * * *

,018 | ,000 | ,000 [ ,000 | ,000 | ,000 | ,000
159 159 159 159 159 159 159 159

e3 £3 E3 * £3 * *

RERS R 063 | 350" | ,439" | 534" | 542" | 418" | 335" | 557 1
P 434 | ,000 | ,000 | ,000 | ,000 | ,000 | ,000 | ,000
N 159 | 159 159 | 159 | 159 159 | 159 | 159 | 159
EXCELLE | R -064 | ,100 | ,053 | ,079 | ,052 | ,068 | ,173" | ,170" | ,152 1
NCE - K
P 423 | 212 | 511 | 323 | 517 | ,395| ,030 | ,032 | ,055
N 159 | 159 159 | 159 | 159 159 | 159 | 159 | 159 159
EXCELLE | R 126 | 167" | 2627 | 2437 | 247" | 475 | 4747 | 339" | 347" 4197 1
NCE-S ” i i - -
P 114 | 035 | ,001 | ,002 | ,002 | ,027 | ,028 | ,000 | ,000 ,000
N 159 | 159 159 | 159 | 159 159 | 159 | 159 | 159 159 159
EXCELLE | R 126 | 167" | 2627 | 2437 | 247" | 475 | 4747 | 339" | 347 4197 1,000™ 17
NCE -B - i i -
P 114 | 035 | ,001 | ,002 | ,002 | ,027 | ,028 | ,000 | ,000 ,000 0,000 ,000
N 159 | 159 159 | 159 | 159 159 | 159 | 159 | 159 159 159 159

**The correlation was significant at the 0.01 level.

* The correlation was significant at the 0.05 level.
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Table 4. Correlation Analysis of Group 2's Scores withthe Academic Procrastination TendencyScale and Related
Factors

M=EEXCEL EXCEL EXCEL|

A D O LENCE LENC LENCE
RERS R 1 2
P
N 147
STAI-1 R ,142 1
P ,087
N 147 147
STAI -2 R| 226 | 725 1
P ,006 ,000
N 147 147 147
BSI-A R| 217" | 572 | ,609° 1
P ,008 ,000 ,000
N 147 147 147 147
BSI-D R| ,2527 ,595: ,690: ,840: 1
P ,002 ,000 ,000 ,000
147 147 147 147 147
BSI-S R ,152 ,466: ,499: ,760: ,698: 1
P| 066 | ,000 | ,000 | ,000 | ,000
N 147 147 147 147 147 147
BSI-H R ,107 ,473: ,569: ,790: ,794: ,712: 1
P| 196 | ,000 | ,000 | ,000 | ,000 | ,000
N 147 147 147 147 147 147 147
BSI-0O R| 2197 | 544" | 607 | 867 | 850 | ,723" | 787 1
P ,008 ,000 ,000 ,000 ,000 ,000 ,000
147 147 147 147 147 147 147 147
RERS R| ,280" ,273: ,467i ,535i ,446: ,370: ,388: ,528: 1
P ,001 ,001 ,000 ,000 ,000 ,000 ,000 ,000
N 147 147 147 147 147 147 147 147 147
EXCELLE | R -130 | -,014 | -,006 ,042 ,051 | -,024 ,080 ,086 ,014 1
NCE-K P ,117 ,866 ,938 ,612 ,536 172 ,338 ,300 ,866
N 147 147 147 147 147 147 147 147 147 147
EXCELLE | R ,152 ,345: ,449: ,345: ,384: ,328: ,380: ,413: ,285: ,355™ 1
NCE -S
P ,066 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000
N 147 147 147 147 147 147 147 147 147 147 147
EXCELLE | R ,152 ,34*5: ,449: ,34?: ,384: ,328: ,380: ,41§: ,285: ,355™ 1,000 17
NCE -B ' ' ' '
P ,066 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 0,000 ,000
N 147 147 147 147 147 147 147 147 147 147 147 147
**Thecorrelationwassignificant at the 0.01 level.
* Thecorrelationwassignificant at the 0.05 level.
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In Group 1; a positive and significant relationship was found between the Aitken Academic
Procrastination Scale, STAI-1 and STAI — 2scales. A positive and significant relationship was
found between the Aitken Academic Procrastination Scale and the BSI sub — dimensionsof
Depression and Negative Self score (Table 3).

In Group 2; a positive and significant relationship was found between the Aitken Academic
Procrastination Scale and STAI — 2scales. A positive and significant relationship was found
between the Aitken Academic Procrastination Scale and Depression, Anxiety and Negative
Self sub-dimensions of the BSI scale. A positive and significant relationship was found
between the Aitken Academic Procrastination Scale and the Rosenberg Self-Esteem Scale
(Table 4).

DISCUSSION

Previously, studies that had been conducted with high school and university students have
shown that the frequency of procrastination has reached up to 60% and above. The absence of
studies in academic populationmakes it difficult to derive comparisons, thus making this study
a pioneer in this era.

Ferrari and Beck reported that procrastinators felt more negative after making fraudulent
excuses for work not completed on time (19). Tice and Baumeister stated that academic
procrastinators reported lower stress and less illness at the beginning of the semester than
non-procrastinators, but generally higher stress and more illness in the late period (20). The
procrastination process can cause more stress to the person as the due date of the tasks that
need to be done approached and required the completion of the task. The high levels of stress
experienced due to this behavior might cause adverse immune changes that lead to an
increased risk of disease (21,22).

According to the results of this study, the tendency to procrastinate was 48% in the academic
population. Among the groups with high and low procrastination tendencies, the highest rate
belongs to research assistants and doctoral faculty members.

According to Akdogan and Deniz, academic procrastination average scores of university
students differed significantly according to their depression, anxiety and stress levels. Due to
the complaints of depression and anxiety, students' starting and maintaining their academic
duties and responsibilities may be delayed or incomplete (23). It has been observed that
studies on psychiatric symptoms such as somatization and hostility, in which sub-headings
such as anxiety and depression were frequently examined, were insufficient in evaluating
academic procrastination and related factors in the literature (24). In this study, it was
observed that somatization affects academic procrastination, and this can be interpreted as
depression or anxiety may cause somatic symptoms in individuals who procrastinate.

In the relationship between age and academic procrastination; It was concluded that academic
procrastination tendency was negatively correlated with age. This result was in line with the
studies in the literature (25-27). Similarly, a negative relationship has been found between
academic profession time and procrastination. This might be an indication that individuals
develop strategies to overcome or avoid procrastination over time (28).

In previous research, it was shown that there was no gender difference in academic
procrastination (29) although some studies reported that male students had more academic
procrastination tendency (30). In this study, no statistically significant difference was
observed between gender and academic procrastination.
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Academic procrastination behavior emphasized that anxiety was one of the leading reasons
for procrastination (6,7). This situation has been elaborated in the literature examining the
relationship between state and trait anxiety and academic procrastination (9,10,31,32). The
relationship between academic procrastination and anxiety level is bidirectional, and anxiety
has been defined as a condition that both causes procrastination and occurs after this behavior
(6). According to the results of our study, it was found that statefulness and trait anxiety
significantly predicted academic procrastination behavior.

Published research have shown that procrastination was linked to negative mental health
conditions, including anxiety, depression and high stress perception (33). In this study, we
have determined that while somatization, depression and anxiety affected academic
procrastination behavior, hostility did not.

Researchers who investigated the causes of procrastination also tried to reveal the relationship
between self-esteem and procrastination behavior. In many academic procrastination studies,
significant negative relationships were found between procrastination tendency and self-
esteem (34). In the literature, it was stated that the education factor was an effective variable
on self-esteem and that self-esteem might increase with the increase in educational level (35).
In this study, it was observed that self-esteem was not effective on academic procrastination
behavior, and this difference showed that self-esteem was higher with the increased
educational level.

In summary, we aimed to examine academic procrastination and related factors in the
academic population. The frequency of academic procrastination was 48%. Age and academic
duration from sociodemographic variables were found to be associated with academic
procrastination. State and trait anxiety levels were higher in the group with procrastination
tendency. Psychological symptoms such as depression and somatization were more common
in the group with a high tendency to academic procrastination. It has been observed that self-
esteem does not pose a risk for procrastination in academics. A negative correlation was
found between self-focused perfectionism and academic procrastination in the academic
population.

Limitations of the Study

The main limitation of the study could be attributed to the sample population obstacles. All
academics working at Balikesir University could not be included in the researh. In addition,
the number of research assistant participants in the study group was higher compared to other
studies.

Previously published studies on academic procrastination have been mostly conducted with
high school and university students. The absence of data with the academic population makes
this study a unique research. Detection of risk factors and accompanying psychiatric
complaints related to procrastination in larger studies could contribute positively to the
academic success of individuals.

CONCLUSION

This research was a pioneer study conducted in the academic population compared to
previous literature. Regarding the outcomes one can conclude that seniority in academic
profession and age has positively affected the endurance of the individual while tendency to
anxiety and self-focused perfectionism increased procrastination behavior..
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Informed consent: Informed consent has been obtained from all the patients before the
initiation of the study.

Institutional Review Board Approval: The ethics committee approval has been granted at
09.10.2019, protocol number 2019 —-140.

Abbreviations

AAPS

BSI

Cl
EXCELLENCE-B
EXCELLENCE-K
EXCELLENCE-S
HMDPS

. Aitken Academic Procrastination Scale

: Brief Symptom Inventory

. confidence interval

: Others-Focused Perfectionism

. Self-Focused Perfectionism

: Socially Oriented Perfectionism

: Hewitt Multidimensional Perfectionism Scale
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Abstract

Objective: It is possible to improve the quality of health and care and to minimize high-cost medical expenses by
closely monitoring the complications in infants born with abnormal fetal birth weights. Within the scope of this
research, we aimed to elucidate the relationship between first and second-trimester screening tests plasma proteins
and 50 g glucose tolerance test values used in gestational diabetes screening with estimated birth weight.
Method: A total of 831 cases with regular antenatal follow-ups in Ankara Atatiirk Training and Research Hospital,
Gynecology, and Obstetrics Clinic were enrolled. The first- trimester fetal aneuploidy screening determined PAPP-
A and free-p-hCG values. The second- trimester triple test determined Alpha-feto protein, hCG, and unconjugated
estriol values. Fasting blood glucose was measured at the first visit, and a 50 g oral glucose tolerance test (OGTT)
was performed between 24 — 28 weeks of gestation. Pregnancies continued without complications and who gave
birth at term (gestational age 37+0 weeks) were included in the study.

Results: When the relationship between the hormonal values used in the first and second-trimester aneuploidy
screening and the 50 gr OGTT (mg/dl) values are examined, no correlation between free-beta-hCG and 50 g OGTT
(mg/dl) (r= -0.055, p= 0.128). Maternal fasting blood glucose levels (r= -0.055, p= 0.131) did not reveal any
relationship with first and second-trimester aneuploidy screening. PAPP-A (r=- 0.011, p=0.765), AFP (r=-0.033,
p= 0.369), uE3 (r= 0.035, p= 0.340). (Figure 14), and hCG values (r= -0.051, p= 0.164), also did not present
correlation with maternal fasting blood glucose levels.

Conclusion: According to the results of our study, no relationship was found between the hormones used in the
first trimester (PAPP-A and free-beta-hCG) and second-trimester (AFP, hCG, and uE3) aneuploidy screening and
50 g OGTT, maternal plasma blood glucose level and birth weight.

Keywords: Gestational Diabetes Mellitus, Abnormal Birth Weight, Trimester, Pregnancy-Associated Plasma
Protein-A (PAPP-A), Unconjugated Estriol (UE3).

Ozet

Amag: Anormal fetal dogum agirligt ile dogan bebeklerde komplikasyonlarin yakindan izlenmesi ile saglik ve
bakim kalitesinin artirilmasi ve yiliksek maliyetli tibbi harcamalarin en aza indirilmesi miimkiindiir. Bu arastirma
kapsaminda, gestasyonel diyabet taramasinda kullanilan 50 g glukoz tolerans testi degerleri ile tahmini dogum
agirhign ile birinci ve ikinci trimester tarama testleri plazma proteinleri arasindaki iliskiyi ortaya koymay1
amacladik.

Yontem: Ankara Atatirk Egitim ve Aragtirma Hastanesi, Kadin Hastaliklar1 ve Dogum Klinigi'nde diizenli
antenatal takipleri olan toplam 831 olgu calismaya alindi. Birinci trimester fetal andploidi taramas1 PAPP-A ve
serbest-B-hCG degerlerini belirledi. Tkinci trimester {iglii testi, Alfa-feto protein, hCG ve konjuge olmayan estriol
degerlerini belirledi. Ilk vizitte aglik kan sekeri 6lciildii ve 24-28. gebelik haftalar1 arasinda 50 gr oral glukoz
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tolerans testi (OGTT) yapildi. Gebelikleri komplikasyonsuz devam eden ve miadinda (gebelik yas1 37+0 hafta)
dogum yapanlar ¢aligmaya dahil edildi.

Bulgular: Birinci ve ikinci trimester andploidi taramasinda kullanilan hormon degerleri ile 50 gr OGTT (mg/dl)
degerleri arasindaki iliski incelendiginde, serbest-beta-hCG ile 50 gr OGTT (mg/dl) arasinda korelasyon
saptanmadi (r= -0.055, p= 0.128). Maternal a¢lik kan sekeri diizeyleri (r= -0.055, p= 0.131) birinci ve ikinci
trimester andploidi taramasi ile herhangi bir iliski géstermedi. PAPP-A (r= - 0.011, p= 0.765), AFP (r=-0.033, p=
0.369), uE3 (r= 0.035, p= 0.340) ve hCG degerleri (r= -0.051, p= 0.164) de anne aglik kan sekeri seviyeleri ile
korelasyon gostermedi.

Sonug¢: Caligmamizin sonuglaria gore birinci trimesterde kullanilan hormonlar (PAPP-A ve serbest-beta-hCG)
ve ikinci trimesterde (AFP, hCG ve uE3)andploidi taramasi ile 50 g OGTT, maternal plazma kan sekeri diizeyi ve
dogum agirlig arasinda iligki bulunmadi.

Anahtar Kelimeler: Gestasyonel Diabetesmellitus, Anormal Dogum Agirhigi, Trimester, Gebelikle Iliskili
Plazma Protein-A (PAPP-A), Konjuge Olmayan Estriol (UE3).

INTRODUCTION

In 2-3% of pregnancies, major congenital anomalies are identified during pregnancy or
immediately after delivery. These anomalies are responsible for 20% of infant deaths and have
become the most common cause. Prenatal diagnosis; It is the science that identifies
malformations, birth defects, chromosomal abnormalities, and other genetic syndromes in the
fetus. The aim of prenatal diagnosis is to improve counseling services and outcomes by
providing accurate information about short and long-term prognosis, risk of recurrence, and
potential treatment (1). In recent years, thanks to the new developments in prenatal diagnosis
methods, detecting many anomalies in the early period has become possible (2).

Diabetes mellitus, the most common medical complication of pregnancy, is seen in
approximately 3-4% of all pregnant women. 90% of this is gestational diabetes mellitus. Babies
of mothers with GDM are at risk of developing obesity, impaired glucose tolerance, and
diabetes at an early age (2, 3).

The biological function of pregnancy-associated plasma protein-A (PAPP-A), one of the four
proteins detected in high concentration in pregnant blood in 1974, was unknown. In 1992, Wald
suggested that PAPP-A is lower than normal in pregnancies with Down syndrome (DS) in the
first trimester, and it has been used in routine medical practice as part of first-trimester screening
tests since the second half of the 1990s. In 1999, it was reported that PAPP-A is the IGF-
dependent IGFBP-4 protease isolated from human fibroblast culture medium (3). In the 2000s,
it was understood that PAPP-A plays a critical role in growth and development and is involved
in many physiological and pathophysiological processes by regulating local IGF concentration

(4).

Similar to PAPP-A, various biomarkers have been identified and integrated into screening tests
for anomaly screening. In the first trimester (11 — 14 weeks), free beta-human chorionic
gonadotropin (f-BhCG) and PAPP-A biochemical parameters and fetal nuchal translucency
(NT) measurements have become almost the standard method to determine the risk of trisomy
21, 13 and 18. Thus, it is possible to detect the risk of trisomy in the early period with an
accuracy of approximately 85-90% (5). One of the screening tests used in the second trimester
is the triple screening test; its reliability is 61-70% (1). It is used in the determination of trisomy
21, 18, 13, and neural tube defects by looking at alfa-feto protein (AFP), uE3, and BhCG in
maternal serum (6).

As the function of these proteins, which are used in anomaly screening tests in recent years, is
understood, various studies have been carried out in order to use them for the pre-detection of

actamedicaruha.com Page 336


https://actamedicaruha.com/index.php/pub

The Relationship Of Free 3-hCG, PAPP-A, AFP, -hCG, UE3 In Pregnancy With Fac, 50 Gram Glucose
Screening Test And Birth Weight. Gezegen S, et al.

some conditions (preeclampsia, IUGR, gestational diabetes, macrosomia, preterm birth,
polyhydramnios, fetal sex, etc.). Placental proteins include 3-hCG, PAPP-A, AFP, uE3, and
Inhibin-A. The results of the pregnancy values of these proteins I mentioned in terms of
preeclampsia, fetal sex, and gestational diabetes were compared in various studies, and it was
evaluated whether there was a relationship between them (7).

Gestational diabetes mellitus (GDM) is a glucose intolerance disorder that first appears during
pregnancy or is diagnosed during pregnancy. GDM rate in all pregnancies is 1 — 14%. The main
mechanism in the pathogenesis of gestational diabetes is a maximum of 24 — 28. Insulin
resistance is triggered by placental hormones and autoimmune origin proteins (HLA-DR 2, 3,
4 antigens) and the inability to meet the increased insulin requirement by maternal pancreatic
beta cells. Hormones that increase insulin resistance are human placental lactogen (HPL),
growth hormone (GH), progesterone, corticotropin-releasing hormone (CRH), cortisol, and
prolactin (PRL) (8).

It is possible to improve the quality of health and care and to minimize high-cost medical
expenses by closely monitoring the complications that may occur in infants born with abnormal
fetal birth weights (9). Within the scope of this research, we aimed to elucidate the relationship
between first and second-trimester screening tests plasma proteins and 50 g glucose tolerance
test values used in gestational diabetes screening with estimated birth weight.

METHOD

A total of 831 cases with regular antenatal follow-ups in Ankara Atatiirk Training and Research
Hospital, Gynecology, and Obstetrics Clinic were enrolled. All procedures were followed in
accordance with the ethical standards of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008. Ethics
committee approval has been granted from our institution.

The first-trimester fetal aneuploidy screening determined PAPP-A and free-B-hCG values. The
second-trimester triple test determined Alpha-feto protein, hCG, and unconjugated estriol
values. Fasting blood glucose was measured at the first visit, and a 50 g oral glucose tolerance
test (OGTT) was performed between 24 — 28 weeks of gestation. Among these cases, 759 cases
whose pregnancies continued without complications and who gave birth at term (gestational
age 37+0 weeks) were included in the study.

The descriptive data of the pregnant women, age, gravida, and parity values, birth weeks and
birth weights (g), and maternal plasma PAPP-A, free-beta-hCG, alpha-feto protein, hCG, and
unconjugated estriol values were recorded as MoM. Fasting plasma glucose (FPG) and 50 g
OGTT values were calculated as mg/dl and recorded. It was investigated whether there is a
relationship between maternal plasma hormone values and FGW, 50 gr OGTT values, and birth
weights and hormone values.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp., Armonk, NY) package
program. Frequency and percentage for categorical data and mean and standard deviation for
continuous data were given as descriptive values. For comparisons between groups, the
“Independent Sample T—test” was used for two groups, and the “Pearson Chi-Square Test” was
used for the comparison of categorical variables. The results were considered statistically
significant when the p-value was less than 0.05.
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RESULTS

The mean age of 759 cases was 26.8+4.7 (range 16 — 41). The gravida was 2.2+1.2 (range 1 —
10), and parity was 0.9+0.8 (range 0 — 5). The mean FPG value was 83.6+11.3 (range 49 — 136)
mg/dl, 50 g OGTT was 117.0+£28.3 (range 53 —224) mg/dl, and birth weight was 3350+449 g.
When the relationship between the hormonal values used in the first and second-trimester
aneuploidy screening and the 50 gr OGTT (mg/dl) values are examined, no correlation between
free-beta-hCG and 50 g OGTT (mg/dl) (r=-0.055, p= 0.128).
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Figure 1. Correlation Of PAPP-A (MoM) With 50 g OGTT (mg/dl)

No correlation was found between PAPP-A and 50 g OGTT (mg/dl) (r= -0.041, p= 0.262)
(Figure 2) and between AFP (MoM) and 50 g OGTT (mg/dl) (r= 0.022, p= 0.554) (Figure 1).
Additionally, we could not achieve a correlation between uE3 (MoM) and 50 g OGTT (mg/dl)
(r=-0.022, p=0.540), and between hCG (MoM) and 50 g OGTT (mg/dl) (r=0.031, p=0.399).
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Figure 2. Correlation Of PAPP-A With Birth Weight (g)
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When the relationship between hormonal values and birth weight (g) values in the first and
second-trimester aneuploidy screening was examined, there was no correlation between free-
beta-hCG (r=-0.022, p= 0.542), PAPP-A (r=-0.051, p= 0.159) (Figure 2), AFP (r= 0.012, p=
0.744), uE3 (r=0.069, p=0.056), hCG (r=-0.010, p=0.790) and birth weight.

Maternal fasting blood glucose levels (r=-0.055, p=0.131), did not reveal any relationship with
first and second-trimester aneuploidy screening.

PAPP-A (r=-0.011, p=0.765) (Figure 3), AFP (r=-0.033, p= 0.369), ue3 (r= 0.035, p=0.340)
(Figure 3), and hCG values (r=-0.051, p=0.164), also did not present correlation with maternal
fasting blood glucose levels.
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Figure 3. Correlation Of PAPP-A With Maternal Fasting Blood Glucose Level

DISCUSSION

Diabetes mellitus, the most common medical complication of pregnancy, is seen in
approximately 3-4% of all pregnant women. 90% of this is gestational diabetes mellitus. Babies
of mothers with GDM are at risk of developing obesity, impaired glucose tolerance, and
diabetes. It is a metabolic disorder that can cause morbidity and mortality ranging from
congenital malformations to in-utero death in the baby, from hypoglycemia in the mother to
diabetic ketoacidosis, increased retinopathy, and nephropathy when adequate glycemic control
is not achieved (10).

The main mechanism in the pathogenesis of gestational diabetes is insulin resistance triggered
by placental hormones and proteins of autoimmune origin (HLA-DR 2,3,4 antigens) and the
inability to meet the increased insulin requirement by maternal pancreatic beta cells. Hormones
that increase insulin resistance are HPL, growth hormone, progesterone, CRH, cortisol, and
PRL (11). HPL is the main hormone responsible for insulin resistance in pregnancy, and it
achieves this effect by decreasing the affinity of insulin for its receptor, although it is not certain.
It also reduces the use of carbohydrates for energy by increasing lipolysis in adipose tissue.
Thus, glucose and amino acids are stored for the fetus (12). As a result of increasing insulin
resistance during pregnancy, the amount of insulin secreted from the pancreas to provide
maternal euglycemia increases more than two times compared to non-pregnant women. This
situation can be tolerated physiologically in normal pregnant women, it cannot be compensated
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during pregnancy in diabetic women and many women who were not known to have diabetes
before, and the balance of carbohydrate metabolism is disturbed (13).

It shows its hCG activity through the LH/hCG receptor, and its major function is to provide
progesterone production (14). Increased progesterone with hCG contributes to insulin
resistance. In previous studies, it was reported that hCG-8 promotes growth. With this effect, it
can be thought that it can directly contribute to birth weight. Another effect of the placenta is
the prolongation of the half-life of hCG, a glycoprotein carrying a carbohydrate side chain (15).

Compared to normoglycemic individuals, a history of macrosomic infant delivery is three times
more common in diabetics. These babies have excessive fat accumulation on the shoulders and
trunks. The main factor in the development of macrosomia is fetal hyperinsulinemia developing
in response to maternal hyperglycemia. About 80% of maternal glucose levels also occur in the
fetus. Thus, fetuses of hyperglycemic mothers synthesize more insulin. In the fetus, tissues
sensitive to insulin, such as the liver, adipose tissue, muscle tissue, heart, adrenal glands, and
pancreas, undergo hypertrophy and hyperplasia. The same change is not seen in the length of
the brain, kidneys, and femur (16). Similarly, maternal amino acid use decreases as a result of
insulin resistance and hypoinsulinemic state in diabetics, and fetal development accelerates as
a result of increased circulating amino acids passing to the fetus and stimulating insulin
secretion. GDM, which may develop with the effect of these hormonal stimuli, can be detected
by evaluating with 50 g OGTT performed between 24 — 28 weeks (17).

Insulin-like growth factors (IGFs), which stimulate cell proliferation and differentiation, exert
the most important effect on fetal growth. Serum IGF levels in the prenatal period are lower
than in the postnatal period, increase during pregnancy and show a positive correlation with
birth weight. Placental somatotropins (placental lactogens) stimulate the synthesis of IGF-I and
IGF-11 (18).

PAPP-A is secreted by trophoblasts in the placenta; It has been found to be IGF-dependent
IGFBP-4 protease. IGFBP-4 has a high affinity for IGFs and prevents cell growth by binding
IGF and preventing them from interacting with IGF-I receptors. It is also an inhibitor of IGFBP.
PAPP-A severely reduces its affinity for IGFs by cleaving IGFBP-4 in the middle. This
mechanism may account for the increase in birth weight at high PAPP-A levels (19). The study
of Savvidou and Nicolaides et al. reported the relationship between first-trimester maternal
serum f-BhCG and PAPP-A levels and gestational diabetes was examined, and no correlation
was found between them. As a result, it was found that low BhCG levels in the second trimester
were associated with gestational diabetes (20). Our study showed a difference between first-
trimester f-BhCG and OGTT.

While no significant relationship was found, no significant relationship was found between
second-trimester PhCG values and FPG and OGTT. Significant results can be obtained in
studies performed by setting a threshold value for second trimester BhCG values (above 0.81
MoM). The relationship between serum PAPP-A values and gestational diabetes revealed that
the relationship between low PAPP-A values and gestational diabetes was significant (21).
Another stated that low PAPP-A levels in the first trimester were associated with possible
gestational diabetes (22).

Birth weight is directly related to maternal race, age, body mass index, number of births,
smoking, and pre-pregnancy DM in relation to the gestational period. The large size of the fetus
complicates the delivery and puts the mother at risk. Identifying the factors that control fetal
growth will be beneficial in understanding the pathophysiology of the disease, preventing
complications, and treatment. In the past, it was argued that the variability observed in fetal
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growth occurred mainly in the second half of pregnancy when antenatal care was given (23).
Later studies have reported that embryos and fetuses smaller than expected in the first trimester
are more prone to complications such as growth retardation and premature birth (24). In
published studies, a significant relationship was found between birth weight percentiles and
adjusted PAPP-A values. Habayeb et al. showed a positive correlation between first-trimester
PAPP-A MoM values and birth weight (25). Pregnancies with increased PAPP-A MoM values
were observed to have higher birth weights. A study also states a positive correlation between
PAPP-A and birth weight in complicated pregnancies with maternal diabetes (26). In our study,
no significant relationship was found between birth weight and PAPP-A value; Although there
was no difference in material method with studies with positive correlation, it was mentioned
in one study that a cutoff value was used for PAPP-A MoM (&It;0.55 MoM).

Bader et al. reported a significant negative correlation between AFP and birth weight (27).
However, babies born under 2500 g were not included in their study. In other similar studies, it
has been determined that high maternal serum AFP levels may be associated with the birth of
a baby with intrauterine growth retardation (28, 29). In our study, no relationship was found
between AFP and birth weight. The studies with positive correlations did not include maternal
systemic disease, drug use, genetic reasons affecting growth, GDM, multiple pregnancies, and
pregnancies without follow-up. Despite this, studies also show no relationship between
maternal serum AFP and birth weight at any gestational week (30). In this study, AFP was
measured in umbilical cord blood, and an inverse relationship was found between birth weight
and birth weight.

We could not find a relationship between our parameters and birth weight in our study, despite
the significant results previously determined, maybe the inclusion of a heterogeneous patient
population.

CONCLUSION

According to the results of our study, no relationship was found between the hormones used in
the first trimester (PAPP-A and free-beta-hCG) and second-trimester (AFP, hCG, and uE3)
aneuploidy screening and 50 g OGTT, maternal plasma blood glucose level and birth weight.
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Abstract

Breast milk is a natural food and contains all the nutrients the baby needs for healthy growth. The last trimester of the
intrauterine period and the first 2 years of life are the periods which brain development peaks. Docosahexaenoic Acid (DHA)
and Arachidonic Acid (AA) accumulate in the membranes of brain cells during these periods when brain development peaks.
DHA is particularly involved in the myelination process of the frontal lobe. In addition to DHA and AA, breast milk also
contains cholesterol, sphingomyelin, phosphoditylcholine, which are necessary for myelin synthesis. The aim of this study is
to evaluate the effect of duration of exclusively breastfeeding on cognitive level and executive functions in school-aged
children with no psychiatric complaint. A total of 71 children aged 8-13 years without any psychiatric diagnosis constituted
the study group. According to the duration of receiving only breast milk, they were separated into 2 groups as those who
receive only breast milk for less than 6 months and those who receive breast milk for 6 months or more. The children’s
executive functions were assessed with Stroop Test and Wisconsin Card Sorting Test (WCST) respectively. After the
executive function tests, Verbal subtests of the Wechsler Intelligence Scale for Children-Revised (WISC-R) including
General Knowledge and Vocabulary and Performance subtests of the WISC-R including Picture Completion, Picture
Arrangement were applied to the children. In our study, the parent form of the Strengths and Difficulties Questionnaire
(SDQ) was used to screen the behavioral and emotional problems of children. Standard scores of WISC-R (total and
subtests), Stroop Test and WCST were similar for both groups (p>0.05). In our study, we found that the duration of
exclusively breastfeeding did not have an effect on the cognitive level and executive functions of the child.

Keywords: Breastfeeding, Executive Functions, Cognition, Intelligence, Child and Adolescent.

Ozet

Anne siitii bebegin saglikli biiyiimesi igin ihtiyag duydugu tiim besinleri iceren dogal bir besindir. Intrauterin son ii¢ ay ve
yasamin ilk 2 yili beyin gelisiminin zirve yaptigi donemlerdir. Dokosaheksaenoik Asit (DHA) ve Arasidonik Asit (AA)
beyin gelisiminin zirve yaptigi bu donemlerde beyin hiicrelerinin zarlarinda birikir. DHA, 6zellikle frontal lobun
miyelinasyon siirecinde yer alir. Anne siitinde DHA ve AA'nin yani sira miyelin sentezi i¢in gerekli olan kolesterol,
sfingomyelin, fosfoditilkolin de bulunmaktadir. Bu caligmanin amaci, psikiyatrik yakinmasi olmayan okul c¢agindaki
cocuklarda sadece anne siitii ile beslenme siiresinin biligsel diizey ve yiiriitiicli islevler {izerine etkisini degerlendirmektir.
Caligma grubunu 8-13 yaglar1 arasinda herhangi bir psikiyatrik tanisi olmayan toplam 71 ¢ocuk olusturdu. Anne siitii alma
siirelerine gore 6 aydan az sadece anne siitii alanlar ile 6 ay ve lizerinde anne siitii alanlar olarak 2 gruba ayrildi. Cocuklarin
yuritiici islevleri sirasiyla Stroop Testi ve Wisconsin Kart Esleme Testi (WKET) ile degerlendirildi. Yiiriitiicii islev testleri
sonrasinda g¢ocuklara WISC-R'nin Genel Bilgi ve Sozciik dagarcigimi igeren Sozel alt testleri ve WISC-R'nin Resim
Tamamlama, Resim Diizenleme gibi Performans alt testleri uygulanmistir. Calismamizda ¢ocuklarin duygusal ve davranigsal
problemlerini taramak i¢in Giigler ve Giiglikkler Anketi'nin (GGA) ebeveyn formu kullanilmistir. Stroop testi, WKET ve
WISC-R(toplam ve alt testler) standart puanlar1 her iki grup i¢in benzerdi (p>0.05). Calismamizda sadece anne siitii ile
beslenme siiresinin ¢ocugun bilissel diizeyi ve yliriitiicii islevleri izerinde etkisi olmadigini saptadik.
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INTRODUCTION

The World Health Organization suggest that only breastfed for the first 6 months from birth,
start complementary foods after 6 months, and continue breastfeeding until the age of 2 years
(1). The positive effects of breastfeeding on maternal and infant health are well known. While
breastfeeding protects the mother against breast cancer, it also protects the baby against the
diseases. Breast milk is a natural food and contains all the nutrients the baby needs for healthy
growth (2). Polyunsaturated fatty acids such as Docosahexaenoic Acid (DHA) and
Arachidonic Acid (AA) in breast milk are a significant effect on the neurodevelopmental
process. The last trimester of the intrauterine period and the first 2 years of life are the periods
which brain development peaks (3). DHA and AA accumulate in the membranes of brain
cells during these periods when brain development peaks (4). DHA is particularly involved in
the myelination process of the frontal lobe. Disruption of myelenization because of
consuming nutrition deficient in DHA causes deterioration of cognitive functions (5). In
addition to DHA and AA, breast milk also contains cholesterol, sphingomyelin,
phosphoditylcholine, which are necessary for myelin synthesis (5). The increase in white
matter volume in adolescents who were breastfed as infants is evidence that the content of
breast milk is important in the formation and development of myelin (6,7). Exclusively
breastfeeding is associated with earlier development of the frontal and temporal lobe white
matter, corticospinal tract, periphery of the internal capsule, superior longitudinal fascicle, and
superior occipito-frontal fascicle (8). These regions and pathways are related to higher-order
cognition such as language, executive functions, planning, social emotional functioning, and
language domains (9,10). Skin-to-skin contact, verbal communication, and stimuli are more
common in breastfed babies compared to bottle feeding. It has been reported that the
contribution of breastfeeding to the cognitive development of the child is not only related to
breastfeeding, but also with other positive parameters such as the intelligence level,
education, socioeconomic level of the mother and father (11).

Although many benefits of breast milk during infancy are known, its effects in late childhood
are not well known. While the effect of breastfeeding on Intelligence Quotient (1Q) has been
examined in many studies, studies investigating the effect on executive functions are limited.
Executive functions affect academic achievement and social functioning in later ages.

The purpose of our study is to assess the effect of exclusive breastfeeding duration on
cognitive level and executive functions in school-age children without psychiatric complaints.

METHODS
Participants

The ethics committee approval of the study was given by the ethics committee of Marmara
University with the protocol number of 09.2014.0190. After obtaining the approval of the
ethics committee, with the permission of the Provincial Directorate of National Education the
5th, 6th and 7th grades of the school were determined by random sampling. A total of 300
children in these classes were screened with the Child Behavior Checklist (CBCL). Children
with low symptom severity on the CBCL scale and their parents were invited to Marmara
University Pendik Training and Research Hospital. The children were assessed clinically by
child and adolescent psychiatrist. A total of 71 children aged 8-13 years without any diagnosis
constituted the study group. Children with an intelligence level of less than 80 (WISC -R
verbal, performance and/or total score<80), any psychiatric disorder, a history of Autism
Spectrum Disorders, chronic and serious medical illness and seizure-like neurological
disorder were excluded from the study.
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In the sociodemographic information form we asked the families that duration of exclusive
breastfeeding without feeding additional food or formula. The study group divided into two
according to the information received from the families. The first group consisted of children
who were exclusively breastfed for 6 months or more. The second group consisted of children
who were exclusively breastfed for less than 6 months.

Measurements

The children’s executive functions were assessed with Stroop Test and Wisconsin Card
Sorting Test (WCST) respectively. After the executive function tests, Verbal subtests of the
WISC-R including General Knowledge and Vocabulary and Performance subtests of the
WISC-R including Picture Completion, Picture Arrangement were applied to the children. In
our study, the parent form of the Strengths and Difficulties Questionnaire (SDQ) was used to
screen the behavioral and emotional problems of children. After the tests applied to the child
and the clinical interview were completed, the forms filled by the parents were reviewed
together with the child and adolescent psychiatrist and the parts that the parents could not
understand were evaluated. Clinical Interviews lasted approximately 1.5 hours for each
participant and were completed in a single session. The tools we used in our study were
briefly explained below.

Stroop Test

The Stroop test was first developed by Stroop in 1935 (12). The adaptation study of the test to
the 6-11 age group was carried out by Kili¢ and Kocgkar in 2002, and the validity and
reliability study for adults in our country was carried out by Karakas in 1999(13,14). The
Stroop test measures ability to change response, information processing speed, and especially
selective attention.

Wisconsin Card Sorting Test (WCST)

It was developed by Berg in 1948 in order to evaluate abstraction and conceptualization skills
(15). In our country, standardization studies were carried out by Karakas (16). WCST is
associated with features such as attention, feature identification, perseveration, working
memory, executive functions, conceptualization, and abstract thinking.

Wechsler Intelligence Scale for Children-Revised (WISC-R)

It is a scale developed by David Wechsler to evaluate the general mental capacity of children
aged 5-15 years (17). Standardization studies in our country were made by Savasir and Sahin
and WISC-R scale was adapted to Turkish culture (18).

Strengths and Difficulties Questionnaire (SDQ)

SDQ was developed by Robert Goodman in 1997 (19). The Turkish validity and reliability
study was conducted by Giivenir et al. in 2008 (20). SDQ is used to screen for the behavioral
and emotional problems in children and young people.

RESULTS

A total of 71 children between 8 and 13 year ages were evaluated in our study. All of the
cases participating in our study consisted of healthy children who did not have any psychiatric
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complaints and were not diagnosed with any disorder with the semi-structured interview. Our
groups were divided into two based on the retrospective information given by the mother in
terms of duration of exclusive breastfeeding. 51% (n= 36) of the cases were exclusively
breastfed for 6 months or more, and 49% (n=35) of cases were exclusively breastfed for less
than 6 months. Mean age and gender distributions of two the groups were similar. There was
no statistically significant difference between the groups in the term of developmental stages
such as saying the first words, making the first sentence, walking and starting toilet training.

The duration of bottle use in exclusively breastfed less than 6 months was longer than the
other group and there was a statistically limited difference (p=0.05). Duration of pacifier use
were similar in both groups.

There was no statistically significant difference between the two groups in terms of medical
and mental problems of the mothers during pregnancy, drug using and/or smoking, exposure
to radioactive rays and trauma in perinatal period. Parents' ages, education levels and
socioeconomic levels were similar in both groups.

Attention deficit and hyperactivity, behavioral problems, emotional problems, peer problems,
social behavior subtest and total difficulty scores of the SDQ were compared separately, the
mean score of those who received only breastmilk for less than 6 months was higher than the
other group, but it did not reach the level of statistical significance (p> 0.05). (Table 1)

Table 1. Strengths and Difficulties Questionnaire (SDQ) Parent Form, Comparative Subtest Scores
SDQ Subscales Exclusively breastfed for less Exclusively breastfed for 6 months or more

than 6 months

Mean+sd Median Mean+sd Median z and p values
(min-max) (min-max)

Hyperactivity/ 4.23+1.88 4 (0-9) 3.94+1.51 4 (1-7) z=-0.598
Inattention p=0.550
Conduct Problems 1.43£1.79 1(0-9) 1.11£1.14 1(0-5) z=-0.462
p=0.644
Emotional 2.26+2.44 1(0-8) 1.67+1.64 1(0-7) z=-0.559
Problems p=0.576
Peer Relationship 3.09+2.23 3 (0-8) 2.72+1.5 3 (0-6) 2=-0.432
Problems p=0.665
Prosocial 8.29+1.47 8 (4-10) 8.14+2.29 8 (4-15) z=-0.231
Behaviour p=0.818
Total Difficulty 10.49+6.43 9 (0-35) 9.44+3.81 9 (2-16) z=-0.345
Points p=0.568

Mann-Whitney U Test.
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Standard scores of Verbal subtests of the WISC-R including General Knowledge and
Vocabulary and Performance subtests of the WISC-R including Picture Completion, Picture
Arrangement were similar for both groups (p>0.05). (Table 2)

Table 2. WISC-R Subtest Standard Scores
Exclusively breastfed for less

Exclusively breastfed for 6 months or more

than 6 months

Median Median z and p values
(min-max) (min-max)

General Knowledge 10.37+2.51 10 (4-15) 9.89+2.14 10 (6-15) z=-1.131
p=0.258
Vocabulary 11.77+1.88 12 (9-17) 11.28+1.88 11 (7-14) z=-0.706
p=0.480
Picture Completion 12.03+£2.06 12 (9-16) 12.08+1.93 12 (7-16) z=-0.408
p=0.683
Picture Arrangement 10.65+1.68 11 (7-15) 10.75£2.75 11 (7-20) z=-0.169
p=0.866

Mann-Whitney U Test.

When all of the participants (n=71) were evaluated together without being divided into two
groups, it was determined that total and exclusive breastfeeding duration were not related to
the intelligence test results. (Table 3)

Table 3. The Relationship Between Total And Exclusive Breastfeeding Duration And WISC-R Test Results
Exclusively Breastfeeding Total Breastfeeding

WISC-R Verbal r -0.044 -0.14
p 0.714 0.244

n 71 71
WISC-R r -0.121 -0.137
Performance p 0.313 0.253

n 71 71
WISC-R Total r -0.091 -0.176
p 0.448 0.143

n 71 71

Spearman's rho correlation analysis

When the Stroop test results were compared, no statistically significant difference was found
between the two groups. (Table 4)
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Table 4. Stroop Test TBAG Version Comparative Results
Stroop Test TBAG

Form

Exclusively breastfed for
less than 6 months

Exclusively breastfed for 6
months or more

Murat D, et al.

Meantsd Median Mean+sd Median z and p values
(min-max) (min-max)

Section 1 Time 10+2.5 10 (6-19) 10.64+2.81 10 (7-18) z=-0.890 p=0.374
Fault 0.00 0 (0-0) 0.03+0.17 0(0-1) z=-0.986 p=0.324

Correction 0.11+£0.4 0 (0-0) 0.00 0 (0-0) z=-1.782 p=0.075

Section 2 Time 10.74+5.68 10 (2-40) 11.58+3.33 10,5 (8-20) z=-1.671 p=0.095
Fault 0.06+0.34 0(0-2) 0.00 0 (0-0) z=-1.014 p=0.310

Correction 0.03+0.17 0(0-1) 0.08+0.28 0(0-1) 7=-0.993 p=0.320

Section 3 Time 15.34+4.43 15 (8-28) 17.67+6.52 16 (11-41) z=-1.495 p=0.135
Fault 0.09+0.37 0 (0-2) 0.08+0.28 0(0-1) z=-0.389 p=0.679

Correction 0.17+0.38 0(0-1) 0.42+0.69 0(0-2) z=-1.491 p=0.136

Section 4 Time 23.14+8.14 23 (8-45) 26.06+£12.65 | 24 (13-82) z=-0.835 p=0.404
Fault 0.14+0.69 0 (0-4) 0.06+0.23 0(0-1) z=-0.058 p=0.954

Correction 0.74+0.82 1(0-3) 1.11£1.33 1 (0-6) 7=-0.982 p=0.326

Section 5 Time 34.03+£10.57 | 34 (12-75) | 36.56+18.08 | 31 (17-115) | z=-0.086 p=0.931
Fault 0.17+0.45 0(0-2) 0.47+0.84 0(0-3) z=-1.541 p=0.123

Correction 1.63£1.29 2 (0-4) 2+1.62 2 (0-7) 7=-0.838 p=0.402

Mann-Whitney U Test.

When the WCST results of the 2 groups were compared, we could not find a statistically
significant difference. (p>0.05). (Table-5)

Sorting Test (WCST)

Table 5. Wisconsin Card Sorting Test Comparative Results
Wisconsin Card

Exclusively breastfed for
less than 6 months

Exclusively breastfed for 6

months or more

Median Meantsd Median z and p values
Meansd (min-max) (min-max)
WCST2 37.57£19.45 | 30(15-94) | 41.17£19.28 | 35(16-90) | z=-1.358 p=0.174
WCST3 90.43+£19.45 | 98(34-113) | 86.83+19.28 | 93(38-112) | z=-1.358 p=0.174
WCST4 5.46+2.41 6 (0-10) 5.03+2.42 5 (1-9) z=-0.620 p=0.535
WCST5 23.91£22.97 | 16 (7-113) | 25.61£19.77 | 18.5(7-106) | z=-1.502 p=0.133
WCST6 20.91£17.05 15 (6-84) | 22.67+15.05 | 17.5(7-81) | z=-1.497 p=0.134
WCST7 16.66+8.78 15 (5-45) 18.54+9.94 17 (5-52) z=-1.054 p=0.292
WCST8 16.32+13.32 11.72 17.71£11.76 13.67 z=-1.520 p=0.128
(4.66-65.63) (5.47-63.28)
WCST9 15.18+6.53 13 (10-32) 15.47+8.81 | 12(10-54) | z=-0.873 p=0.382
WCST11 62.812+19.96 70.31 58.85+20.23 66.8 z=-1.236 p=0.216
(7.03-85.16) (12.5-87.5)
WCST12 2.03+1.69 1(0-5) 1.94+1.33 2 (0-6) z=-0.235 p=0.814

Mann-Whitney U Test.

When the relationship between total or exclusively breastfeeding duration and executive
functions was evaluated; In the Stroop test, a positive correlation was found between the
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duration of exclusive breastfeeding and the time score of the 2nd Section, the total duration of
breastfeeding and the time scores of the 1st, 2nd and 4th Sections. (Table 6)

Table 6. The Relationship Between Total And Exclusive Breastfeeding Duration And Stroop Test

STROOP TEST ‘ Stage 1 Time | Stage2 Time | Stage3 Time Stage4 Time | Stage 5 Time

Exclusively 0.101
Breastfeeding |~ 0.402 0.028 0.088 0.376 0.546
n 71 71 71 71 71
Total r 0.31 0.279 0.226 0.327 0.208
Breastfeeding D 0.009 0.018 0.058 0.005 0.081
n 71 71 71 71 71

Spearman's rho correlation analysis.

In the WCST, no correlation was found between the duration of exclusive breastfeeding in
WCST (p>0.05). Positive relationship between total breastfeeding time and WCST 2, WCST
5, WCST 6, and WCST 8 results; A negative correlation was found with WCST3 and WCST
11 (p<0.05).(Table 7)

Table 7. The Relationship Between Total And Exclusive Breastfeeding Durations And WCST Results

WCST | WCST | WCST WCST | WCST | WCST WCST WCST | WCST WCST
2 3 4 5 6 7 8 9 11 12

Exclusively
Breastfeeding "™ "011 [ 011 | 0324 | 0.062 | 0073 | 0.297 | 0.069 | 0.42 | 0.144 | 0.635
n |71 71 71 71 71 71 71 70 71 71
Total r | 0328 |-0328 |-019 | 0415 |041 |0.137 | 041 | 0023 |-0.297 | -0.159
Breastfeeding =, ™1"5005 [ 0.005 | 0111 | 0001 | 0.001 | 0.255 | 0.001 | 0.85 | 0.012 | 0.184
n |71 71 71 71 71 71 71 70 71 71

Spearman's rho correlation analysis.

DISCUSSION

In our study, 97% of the cases were breastfed for varying periods of time. Breastfeeding is
very common in our country. According to Turkey Demographic and Health Survey 2018
data, 98% of all children have been breastfed for a while and 41% of infants younger than 6
months were exclusively breastfed (21). Breastfeeding duration data of our study is
compatible with 2018 Turkey data.

In our study, developmental stages of the children were similar regardless of the duration of
breastfeeding. In a study investigating the impact of breastfeeding duration on mental
development between the ages of 2-3, it was shown that breastfed children were better at
developmental stages including language, communication, fine and gross motor compared to
non-breastfeed children. In the same study, it was stated that there was a meaningful positive
relation between the duration of breastfeeding and motor development (22). The reason why
the developmental stages did not differ in our study may be due to the low number of children
(n=2) who were not breastfed at all in who take only breast milk for less than 6 months.
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In our study, the SDQ was used to examine the effect of exclusively breastfeeding duration on
emotional and behavioral problems in children. There was no statistically significant
difference between subtest and total difficulty scores of SDQ in both groups. In a
comprehensive randomized controlled study in which 13889 children were followed for 6.5
years, it was determined that there was no risk or benefit on the behavior of the child,
according to the SDQ filled by both parents and teachers, however, it was stated that these
results cannot be generalized on behavioral outcomes that may occur in adolescence and
adulthood (23).

We applied the WISC-R test with 4 sub-test. The WISC-R total, performance and verbal
scores and the standard scores of the general knowledge, vocabulary, picture completion and
picture editing subtests of the two groups were compared to examine the effect of
breastfeeding duration on intelligence. In our study, we did not detect a statistically
significant difference between the groups.

In a meta-analysis study, a positive correlation was found between breastfeeding and
performance intelligence test. Also, the same relationship was shown when the maternal 1Q
level controlled (24). Mothers who are conscious about breastfeeding create a more
stimulating and suitable environment for the cognitive development of their children. The
effect of breastfeeding on cognitive functions may be caused not only by nutritional effect but
also by the supporting family environment

In a large sample cluster-randomized study followed 13.889 children at age 6.5. Clinicians
applied to children 1Q test included 4 subtests (vocabulary, similarities, block designs, and
matrices). The researchers found that in breastfed group verbal 1Q was 7.5 points higher, the
performance 1Q also 2.9 points and full-scale 1Q was 5.9 points higher at the age of 6.5 (25).
In the randomized cluster study, which is a 16-year follow-up study examining whether the
neurocognitive effect continues in the long term, higher scores were found in the verbal
domains in exclusively breastfed (more than 3 months) group but the same effect was not
detected in other domains (26). In another a comprehensive prospective study investigating
the effect of breastfeeding on intelligence in children by controlling the effect of maternal
intelligence and other confounding factors, the intelligence level of children was evaluated at
the age of 5 and 14 years, the researchers found that breastfeeding had little or no effect on the
child's intelligence. In that study, it was stated that the mother's intelligence level had a
greater effect on breastfeeding than the mother's race, education level, age, economic status,
smoking, living environment, birth weight of the child. It has been emphasized that the
children of mothers with high 1Q levels also have a genetically better intelligence level, and
there is a positive relationship between the mother's 1Q level and breastfeeding initiation and
breastfeeding duration (27). The reason of the different results in the studies investigating the
effect of breastfeeding on the intelligence of the child may be due to the methodological
differences of the studies.

In the literature, while the effect of breastfeeding on intelligence has been investigated in
many studies, studies investigating the effect on executive functions are limited. We applied
Stroop Test and WCST to children in our study to understand the effect of breastfeeding on
executive functions. When we compared the results of Stroop and WCST between the two
groups, there was no statistically significant difference. In a large sample study investigating
the relation between breastfeeding duration and cognitive performance at the age of 9-10
years showed that breastfeeding duration is not associated with executive functions and
memory. In the same study General Ability performance was higher in those breastfed for
more than 12 months compared to those who never breastfed (28). In a comprehensive study
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examining the effect of breastfeeding duration on the neuropsychological development of
healthy children aged 10-12, the neuropsychological performances of less than 6 months
breastfed children and 6 months or more breastfed children were compared. It was found that
there was no significant or clinically significant relationship between the duration of
breastfeeding and neuropsychological test result. It was noted that they performed better only
in the language domain (29). In the results of studies, the causal relationship between
breastfeeding and neurocognitive functions are uncertain. There is a need for more
comprehensive studies to be conducted with different tests and methods investigating the
effect of exclusive breastfeeding duration on executive functions.

Limitations

In our study, the duration of breastfeeding was obtained from the retrospective information
given by the parents. The fact that the children included in the study were between the ages of
8-13 and this condition raises the possibility of misremembering the information given by the
parents about the duration of breastfeeding. Presence of health records regarding the duration
of breastfeeding and the prospective design of the study would have eliminated the bias
towards recall.

The small sample size of our study makes it difficult to generalize the results. The fact that the
cases in our study were taken from a single school and reflect only a part of the society is one
of the important limitations. There is a need for comprehensive community-based studies on
this subject.

In our study, the number of patients who did not receive any breast milk was only 2. In order
to better investigate the effect of breastfeeding on cognitive level and executive functions, a
longitudinal evaluations of more non-breastfed cases are required.

The development of executive functions continues throughout childhood and adolescence and
varies according to age. In our study, the subjects were in a similar age range, but they were
not in the same age range. Evaluation of children in the same age group could provide more
specific results.

In our study, the mother's intelligence, which is the most important confounding factor that
may have an effect on the child's intelligence and executive functions, was not evaluated. The
mother's 1Q level may affect genetic transmission to their children’s 1Q and duration of
breastfeeding.

CONCLUSION

There are limited number of studies in the literature investigating the effect of breastfeeding
on executive functions in healthy children. In our study, we found that the duration of
breastfeeding had no effect on executive functions and cognitive levels. As a result,
prospective studies with large samples are needed to evaluate participants who never
breastfed.
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Abstract

Aim and Background: Aim and Background: The primary objective of this extensive series is to conduct a
comparative analysis of microscopes and endoscopes and investigate the extent of variability in CSF leakage
based on the surgical approach employed, the occurrence of complications during the procedure, the techniques
employed for closure, and any postoperative interventions.

Method: A retrospective analysis was conducted on lesions in the sellar region that were surgically treated via
the transsphenoidal approach in the Department of Neurosurgery. Microscope, endoscope, or both were used
during the approach. The access route used in this study was the transnasal transsphenoidal (TNTS), sublabial, or
transcranial+ TNTS approach. The repair procedure involved the use of a Surgicel-coated nasal flap, fat graft, or
fascia graft and fibrin glue.

Results: The cohort of individuals experiencing CSF leaks exhibited a notably elevated use of endoscopic
procedures, while the use of microscopic techniques was relatively few. The incidence of fat graft, nothing,
fat+fascia, and the presence of surgicel was rather low in patients presenting with CSF leakage. There was no
statistically significant disparity observed in the frequencies of lumber puncture among patients who did not
exhibit cerebrospinal fluid leakage. The rates of lumber drainage and meningitis were found to be considerably
greater in patients with CSF leak compared to those without (p<0.001 for both variables).

Conclusion: It has been suggested that selecting an appropriate closure approach should be based on the
intraoperative complications observed during the surgical procedure, to prevent CSF leakage.

Keywords: Transspenoidal Surgery, Endoscope, Cerebrospinal Fluid.

Ozet

Giris ve Amac: Bu kapsamli serinin birincil amaci, mikroskop ve endoskoplarin karsilastirmali bir analizini
yapmak ve kullanilan cerrahi yaklagima dayali olarak BOS sizintisindaki degiskenligin derecesini, prosediir
sirasinda komplikasyonlarin ortaya ¢ikisini, kapama igin kullanilan teknikleri aragtirmaktir. ve ameliyat sonrasi
miidahaleler.

Yontem: Norosiriirji Anabilim Dali'nda transsfenoidal yaklasimla cerrahi olarak tedavi edilen sellar bolgedeki
lezyonlar retrospektif olarak incelendi. Yaklasim sirasinda mikroskop, endoskop veya her ikisi birden kullanilda.
Bu c¢alismada kullanilan erisim yolu, transnazal transsfenoidal (TNTS), sublabial veya transkranial+TNTS
yaklagimiydi. Onarim prosediirii, surgicel kapli nasal grefti, yag grefti ve/veya fasya grefti ve fibrin yapistirici
kullanimini igeriyordu.
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Bulgular: Endoskopik prosediirlerde BOS sizintis1 yasayan bireyler kayda deger bir artis sergilerken,
mikroskobik tekniklerin kullanimda nispeten azdi. BOS kagagi olan hastalarda yag grefti, higbir sey, yag+fasya
ve surgicel varlig1 insidansi oldukga dusiiktii. Beyin omurilik sivisi kagag1 gostermeyen hastalar arasinda lomber
ponksiyon sikliklarinda istatistiksel olarak anlamli bir esitsizlik gozlenmedi. BOS kagagi olan hastalarda
olmayanlara goére lumber drenaji ve menenjit oranlari anlamli olarak yiiksek bulundu (her iki degisken igin
p<0,001).

Sonuc¢: Uygun bir kapatma yaklasiminin segilmesinin, BOS sizintisin1 6nlemek igin cerrahi prosediir sirasinda
gozlenen intraoperatif komplikasyonlara dayanmasi gerektigi 6ne siiriilmiistiir.

Anahtar Kelimeler: Transspenoidal Cerrahi, Endoskop, Beyin Omurilik Sivist.

INTRODUCTION

The adoption of reconstruction techniques is crucial in minimizing the occurrence of
cerebrospinal fluid (CSF) leakage subsequent to endoscopic and microscopic transsphenoidal
endonasal procedures performed on the skull base. In more than 60% of cases, the surgical
intervention of intrasellar lesions might result in significant intraoperative CSF leakage (1).
The literature has documented a range of postoperative leak rates for endoscopic pituitary
surgery, varying from 1.9% to 10% (2). To reduce this issue, fat grafts may be employed,
either with or without the inclusion of fascia or a vascularized septal flap. The implementation
of the nasoseptal flap has notably diminished the occurrence of CSF leakage. Various studies
have demonstrated that the incidence of CSF leakage following pituitary surgery can be
significantly reduced to a range of 0-2.9% with the implementation of a nasoseptal flap for
sella reconstruction (3). Nevertheless, it is important to acknowledge that the situation
presents certain complications, including nasal pain, severe crusting, and anosmia. The
detection or oversight of CSF leakage is possible during the surgical procedure. Following the
surgical procedure, the manifestation of any occurrence may arise as a consequence (4). The
primary objective of this extensive series is to conduct a comparative analysis of microscopes
and endoscopes in their application to the sellar region. Additionally, the study aims to
investigate the extent of variability in CSF leakage based on the surgical approach employed,
the occurrence of complications during the procedure, the techniques employed for closure,
and any postoperative interventions implemented.

METHODS
Patients

A retrospective analysis was conducted on lesions in the sellar region that were surgically
treated via the transsphenoidal approach in the Department of Neurosurgery. The study
investigated many factors including patient demographics, tumor pathology, type of
operation, method of surgical opening, utilization of microscope or endoscope, occurrence of
complications during the operation, surgical closure method, and efforts to prevent CSF leaks
post-surgery. The analysis focused on examining potential risk factors and preventative
approaches associated with postoperative CSF rhinorrhea.

The ldentification and Assessment of CSF Fistula

In individuals presenting with suspected postoperative CSF fistula, a positive CSF fistula was
determined based on the observation of a noticeable excess of fluid coming from the nasal
cavity. The B-2-transferrin test was conducted for diagnostic purposes in cases where
suspicion of the condition was present.

actamedicaruha.com Page 357



Closure Methods for the Prevention of CSF Fistula in Transsphenoidal Surgery:
A Large Study. Cine HS, et al.

The Operation Technique

Microscope, endoscope, or both were used during the approach. The access route used in this
study was the transnasal transsphenoidal (TNTS), sublabial, or transcranial+ TNTS approach.
In the context of opening, otolaryngologists used a septal flap, or the standard opening
procedure was conducted.

Techniques for Repairing CSF Leaks

The Valsalva maneuver was executed to ascertain an intraoperative leak's presence. In the
case that a CSF leak was identified during the surgical procedure, various solutions were
employed to rectify the issue. The repair procedure involved the use of a Surgicel-coated
nasal flap, fat graft, or fascia graft. Fibrin glue was added to a subset of the cases. During the
post-operative follow-up, external lumbar drainage was maintained for a duration of 2-4 days,
or CSF was extracted with lumbar puncture over a period of 2-4 days.

Statistical Analysis

The statistical analysis was conducted using the SPSS 15.0 for Windows software application.
The analysis includes descriptive statistics for both categorical and numerical variables. For
category variables, the number and percentage are reported. The mean, standard deviation,
median, minimum, and maximum values are provided for numerical variables. The rates
within the categories were subjected to statistical analysis using the Chi-Square Test. The
alpha significance level was deemed statistically significant at a p-value of less than 0.05.

RESULTS

Out of the total sample size of 54 patients, 30 individuals (55.5%) were women, whereas 24
individuals (44.4%) were men. The age distribution of the patients in the study spanned from
5 to 85 years, with a calculated average age of 48. The surgical procedure known as TNTS
surgery was conducted on 47 patients, accounting for 87.0% of the sample. Among the
remaining patients, 5 individuals (9.2%) underwent a second opening of the TNTS procedure,
while 2 patients (3.7%) received a sublabial intervention. The prevalence of apoplexy was
5.5%. Most instances, specifically 51 out of 54 (94,4%), were initiated using a standard
opening technique. However, in a minority of cases, precisely 3 out of 54 (5,6%), an
alternative approach, including creating a nasal flap, was employed. A microscope was used
in 75.9% of the cases, but in 22,2% of the cases, both an endoscope and a microscope were
employed simultaneously. In the remaining 1 cases, only the endoscope was employed. Most
of the pathological samples consisted of pituitary adenomas, specifically 33 cases (61.1%).
During the surgical procedure, 40.7% of CSF was not visually detected, whereas 7.4% of thin
arachnoid membranes were detected (Table 1).

The nasal flap rate in individuals with CSF leak was considerably higher than those without
CSF leak (p<0.001). Statistically significant differences were seen in the frequencies of
microscope/endoscope utilization, problems during surgery, and closure of patients without
CSF leak (p<0.001, p=0.009, p<0.001, respectively). The cohort of individuals experiencing
CSF leaks exhibited a notably elevated use of endoscopic procedures, while the use of
microscopic techniques was relatively few. There was no statistically significant disparity
observed in the frequencies of lumber puncture among patients who did not exhibit
cerebrospinal fluid leakage (Table 2).
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Table 1. Summary of clinical characteristics
Age Mean£SD (Min-Max) 48,9+18,4 (5-85)
n %
Gender Female 30 55,5
Male 24 44 4
Operation TNTS 47 87,0
Repeat TNTS 5 9,2
Sublabial 2 3,7
Apoplexy No 49 94,5
Yes 3 55
Opening Standart 51 94,4
Nasal Flap 3 5,6
Microscope/ Microscope 41 75,9
Endoscope Microscope + Endoscope 12 22,2
Endoscope 1 1,8
Pathology Pituitary adenoma 33 61,1
Atypical Pituitary adenoma 7 12,9
Ratke Cleft Cyst 4 7,4
Craniopharyngioma 3 55
Meningioma 2 3,7
Chordoma 1 1,8
Pituitary Hyperplasia 1 18
Adenocarsinoma 1 1,8
Chondorosarcoma 1 1,8
Diffuse B- cell Lenfoma 1 18
Complications No CSF 22 40,7
During Surgery Yes CSF- open suprasellar 16 29,6
Yes CSF- small 10 18,5
No CSF- thin arachnoid 4 7,4
TNTS: Transnasal transsphenoidal, CSF: Cerebrospinal Fluid
Tablo 2. Comparison of the data according to the CSF leak seen or not seen
| CSF leak
No Yes
n % n | % p
Opening Nasal Flap 2 39 1 | 333 | <0001
Standart 49 96,0 |2 | 66,6
Microscope/ Endoscope 1 19 0|0 <0,001
Endoscope Microscope 39 764 |1 [500
Microscope + Endoscope 11 215 1 | 500
Complications No CSF 7 13,7 |1 | 50,0 | 0,009
During Surgery  "yes CSF 15 294 |1 |500
Closure Fat and Facia + Surgicel 13 254 0 |0 <0,001
Fat and Facia + Surgicel + Fibrin glue 2 39 0|0
Fat and Facia + Surgicel + Fibrin glue + Septal Flap 1 1,9 010
Fat and Facia + Surgicel + Septal Flap 1 1,9 0|0
Fat and Fascia 1 1,9 0|0
Fat Graft 16 31,3 |1 | 50,0
Fat Graft + Fibrin Glue 1 19 0 |0
Septal Flap + Fibrin Glue 1 1,9 1 | 50,0
Nothing 15 29,4 0 |0
Lumber No 40 784 |1 | 500 | 1,000
puncture Yes 11 215 |1 | 50,0
Lumber No 42 82,3 1 | 50,0 <0,001
drenaige Yes 9 176 |1 |500
CSF: Cerebrospinal Fluid
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DISCUSSION

Transsphenoidal (TNTS) surgery has become a standard procedure for different kind of sellar
and parasellar lesions in the last two decades. Since Schloffer, who described the TNTS with
the transnasal approach in 1907, TNTS has experienced improvements over time and every
neurosurgeon has introduced their own special interventions (5). Halstead and Cushingused
the sublabial approach until the current pituitary approach was converted to the transcranial
surgery by the Dandy and Krause (6). Although the TNTS is known as a simple and practical
procedure, because of the mortal complications such as CSF leaks, meningitis, hypothalamic
and vascular injuries, it had been abandoned at that time. Afterward, this procedure was
popularized by Hardy with the involvement of the microscope in surgery (7). Also,
transsphenoidal surgery has become more performable with the use of further technological
advancements like endoscope by Jho and Carrau in 1997 (8).

TNTS is an effective and safe procedure for most of the sellar and parasellar lesions that can
be reached from the sphenoid sinus. This procedure is not only used for pituitary adenomas
but also for other kinds of skull base tumors such as craniopharyngiomas, Rathke cleft cysts,
meningiomas, chordomas, chondrosarcomas, and metastases. The mortality rates are reported
between 0 and 1.4% recently. Although the complications are extremely rare and treatable,
are still possible. These include diabetes insipidus, anterior pituitary gland injury, intracranial
hematoma, nasal septum perforation, carotid artery injury, sinusitis, central nervous system
injury, CSF fistula, and meningitis (9).

In contemporary medical practice, the endoscopic endonasal transsphenoidal approach allows
the visualization of more possible cavities inside a confined space. This technique overcomes
traditional microscopic procedures’ limitations by accessing previously inaccessible
structures. Consequently, patients benefit from improved eyesight, improved tumor resection
outcomes, and reduced hospitalization durations (10). Furthermore, difficulties related to
CSFfistulas can persist, leading to prolonged hospitalization, heightened reliance on
antibiotics for the treatment of meningitis, and increased morbidity.Our study aimed to
investigate the etiology of CSF fistula in the context of surgical approaches to the sellar area.
We also aimed to evaluate the outcomes associated with different closure and post-operative
procedures.

Furthermore, CSF leakage was identified in a 76.4% patients using a microscope alone.
Similarly, when a microscope and an endoscope were utilized in tandem, CSF leakage was
observed in only 5 out of 72 patients. This finding suggests that using a microscope may be
more effective in identifying and treating a CSF fistula. The meta-analysis findings indicate a
greater incidence of CSF leakage following endoscopic surgery (11) . This finding aligns with
the outcomes observed in our surgical procedures.

CSF fistula is a common intraoperative complication, particularly in cases involving
malignancies requiring access to the suprasellar region. In order to access the suprasellar
space, it is necessary to go through the arachnoid membrane, which creates contact with the
CSF. The outcome is expected. Preserving the integrity of the arachnoid membrane during
surgical procedures is paramount, unless deemed essential. In situations of this type,
autologous materials have been suggested as potential solutions, including mucosal grafts
sourced from the middle turbinate, fat grafts obtained from the abdomen region, muscle grafts
derived from the lateral thigh, and fascia grafts harvested from the fascia lata, lateral thigh, or
temporal muscle (12).
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When unexpected access or opening of the suprasellar area occurs, a combination of fat and
fascia grafts is employed. To secure the grafts, surgicel is utilized, followed by the application
of fibrin glue (13). In instances when noCSF leakage was detected, our approach often
involved either choosing not the graft usage or only employing a fat graft. In addition, our
preference was mostly towards utilizing fat grafting in cases where a thin arachnoid
membrane was observed, evenwithout visualization of CSF. In situations when a minor CSF
fistula was observed, the usual approach involves the insertion of surgicel with the fat and
fascia graft as a means of repair (14).

Additionally, our findings indicate that the utilization of continuous lumbar drainage is a more
efficacious approach for managing CSFcompared to intermittent lumbar puncture. The reason
for this phenomenon is that continuous drainage has a greater efficacy in reducing CSF
pressure and facilitating the healing process of the membrane. Despite the performance of
lumbar puncture, unregulated fluctuations in CSFpressure continue to result in the occurrence
of CSF leakage.

CONCLUSION

Cerebrospinal fluid (CSF) leakage is a commonly seen complication in both endoscopic and
microscopic transsphenoidal surgeries. It has been suggested that selecting an appropriate
closure approach should be based on the intraoperative complications observed during the
surgical procedure, to prevent CSF leakage.
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Ozet

Giris-Amac: GSBL (+) E. coli’nin neden oldugu USI’de aym etkenin diski kolonizasyonunun ve hem idrar hem
de diski izolatlarindan elde edilen fenotipik olarak benzer etkenlerin molekiiler olarak birbirleriyle
benzerliklerinin arastirilmast ve GSBL (+) E. coli kaynakli USI’ lerde risk faktorleri, fekal tastyiciligin
infeksiyona katkisi ve infeksiyonun dnlenmesinde alinmasi gereken 6nlemlerin belirlenmesi amaglanmustir.
Yontem: Tek merkezli, ileriye doniik, kesitsel ¢alismada idrar kiiltiiriinde GSBL {ireten E.coli izole edilen, 18-
79 yas araliginda 64 hasta caligmaya dahil edildi. Hastalardan alinan digski drnekleri sefotaksim ve seftazidim
iceren iceren EMB agara ekildi ve Enterobacteriaceae ailesine ait kolonilerin identifikasyonunda IMVIC testi
kullanild1. Ureme &zelliklerine gére E. coli olarak belirlenen suslar ¢alismaya alindi. GSBL tastyan kokenlerin
tespiti i¢in fenotipik dogrulama testleri ve DNA izolasyonu i¢in ERIC PCR yoéntemi kullanildi. Tanimlayici
istatistikler say1 ve yiizde olarak ifade edildi. Analitik karsilastirmalar igin ki-kare ve trend ki —kare testleri
kullanildi. p<0.05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: 64 hastanin 40’1 (%62.5) kadin ve yas ortalamast 56.5 £ 17.5 (18-79) idi. Hastalarin 47 (%69)’ si TK
17 (%31)’ si ise HK-USI tams1 almisti.Y1lda digten fazla USI atag1 gecirmek ve yabanci cisim bulunmasi TK-
GSBL (+) E. coli’ ye bagh USI igin risk faktorii olarak bulunmustur (p:0.035 ve 0.006). 64 hastanmn 15
(%23)’inde USI tedavisi sonrast GSBL (+) E. coli’nin fekal kolonizasyonunun persiste ettigi ve bunlarim ii¢
(%20)’ tiniin disk1 ve idrar izolatlarinin ayni filogenetik sinifta oldugu bulunmustur. Son bir yilda invazif girisim
varlig1 olanlarda fekal kolonizasyon anlamli olarak yiiksek saptanmstir (p:0.037).

Sonuc: Direngli infeksiyonlar ve kolonizasyon artisi nedeni ile gereksiz antibiyotik kullanimi &nlenmelidir.
GSBL iireten bakterilerle meydana gelen infeksiyonlarda fekal kolonizasyonun énemi ve GSBL enzim tiplerinin
epidemiyolojisinin anlagilabilmesi icin ileriye doniik daha biiyiik ¢aligmalara ihtiyag vardir.
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Abstract

Introduction-Objective: We aimed to determinate the risk factors, contribution of fecal carriage to the infection
and precautions to be taken in the prevention of infection in (+) E. coli-induced UTIs in urinary tract infections
(UTI) caused by ESBL (+) E. coli

Method: This study was designed as a single-center, prospective and cross-sectional. 64 patients between the
ages of 18-79 who were hospitalized and ESBL(+) E.coli isolated in their urine culture were included. Stool
samples taken from the patients (0,3,5 and 7 days) were inoculated on EMB agar containing cefotaxime and
ceftazidime and IMVIC was used to identify colonies. Strains determined as E. coli according to their
reproductive characteristics were included in the study. Phenotypic confirmation tests for the detection of
ESBL(+) strains. Genotyping was performed using the ERIC PCR method. Descriptive statistics were expressed
as numbers and percentages. Chi-square and trend chi-square tests were used for analytical comparisons. A P
value of <0.05 was considered statistically significant.

Results: Of the 64 patients 40 (62.5%) were female and the mean age was 56.5 + 17.5 (18-79). 47 (69%) were
diagnosed with CA- UTI, and 17 (31%) with HA-UTI. Having more than three episodes per year and presence of
a foreign device were found to be a risk factor for CA- ESBL (+) E. coli-induced UTI (p:0.035and 0.006). It was
found that faecal colonization of ESBL (+) E. coli persisted in 15 (23%) of 64 patients after UTI treatment, and,
of them 20% (n: 3) was in the same phylogenetic class with the ERIC PCR method. Faecal colonization was
found to be significantly higher in patients with invasive intervention in the previous year (p:0.037).

Conclusion: Unnecessary antibiotic use should be avoided due to resistant infections and increased colonization.
The importance of fecal colonization in infections with ESBL-producing bacteria (especially UTI) has been
demonstrated in studies. More prospective studies are needed to understand the epidemiology of ESBL enzyme

types.

Keywords: Urinary Tract Infection, Faecal Colonisation, ESBL Producing E. coli.

GIRIS

Escherichiacoli (E. coli), saglikli insan ve hayvanlarin barsak florasinda bulunan
Enterobacterales ailesinin bir {liyesidir. Hastane kokenliden (HK) daha ziyade toplumdan
edinilmis batin i¢i infeksiyon, iiriner sistem infeksiyonu (USI) ve pelvik inflamatuvar hastalik
gibi durumlarda siklikla goriiliir. Toplum kékenli (TK) USI’lerin %85'inden fazlasinda etken
E. coli olarak saptanmistir (1). Diger taraftan 6zellikle genis spektrumlu sefalosporinlerin
yaygin kullanimi sonucunda gelisen antimikrobiyal direng tedavi segeneklerini kisitlamaktadir
(2,3). Genisletilmis spektrumlu beta-laktamaz (GSBL) gibi enzimler penisilinler,
sefalosporinler ve monobaktamlar dahil olmak iizere en sik kullanilan antibiyotiklerin
bazilarina kars1 direng kazandirabilen ve onlar1 parcalayabilen bakteriler tarafindan iiretilen
enzimler olup E. coli dahil olmak iizere patojenik bakterilerde giderek artmaktadir. GSBL
ireten mikroorganizmalar tiim diinyada HK infeksiyonlarin en 6nemli nedenidir (4). Ancak
son yillarda toplum kokenli infeksiyonlarda da sikga saptanmaktadir. TK USI’de GSBL
treten E. coli oran1 Cin’de % 45.2-68.2, ABD’de %6.5’den %16’ya arttig1 bildirilirken
Kuzey Avrupa iilkelerinde prevalans %5’in altindadir (5-8). Ulkemizde GSBL iireten E.coli
prevalansinin TK USI’de %38.2’lerde oldugu bildirilmistir (9). GSBL iireten bakterilerle
olusan hastane ya da toplum kokenli infeksiyonlarin epidemiyolojisi ve klinik dneminde
gastrointestinal sistem kolonizasyonu anahtar rol oynar. Bu bakterilerin neden oldugu
infeksiyonlarin ¢ogunda barsak kolonizasyonu gosterilmistir (10). Toplumdan gelen
hastalarda GSBL iireten Enterobacterales’e bagli gelisen infeksiyonlar ve fekal kolonizasyon
arasindaki iliski aragtirllmig ve fekal kolonizasyonu olan hastalarin %15.4’linde bakteremi
gelistigi gosterilmistir (11). 2003-2007 yillar1 arasinda Avrupa’da saglikli kisilerde fekal
kolonizasyon orani %1-8 arasinda bildirilirken (10,12) yakin zamanda yapilan bir derleme ve
meta-analizde prevalansm %21.1°e ulastig1 goriilmiistiir (13). Ulkemizde GSBL iireten
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bakterilerin fekal kolonizasyonunu arastiran ¢aligmalarda bu oran %15.2-30 arasinda
degismektedir (14-17).

Bu calisma ile GSBL iireten E.coli’nin neden oldugu USI tanisi alan hastalarda ayni etkenin
fekal kolonizasyonunun arastirilmasi, hem idrar hem de diski izolatlarindan elde edilen
fenotipik olarak benzer etkenlerin molekiiler olarak filogenetik siniflamasinin yapilmasi ve
birbirleriyle benzerliklerinin arastirilmasi, bu suslarin etken oldugu USI’deki risk faktorlerinin
ve fekal tasiyiciligin infeksiyona katkisinin belirlenmesi amaglanmaistir.

YONTEM
Hasta Sec¢imi

Calisma tek merkezli, ileriye doniik ve kesitsel olarak dizayn edildi. Mayis 2011-Haziran
2014 tarihleri arasinda Kocaeli Universitesi Hastanesi’ne ayaktan USI tanisi alarak yatirilan
ya da hastanede yatis1 sirasinda CDC (18) kriterlerine gére HK USI tamisi alan, idrar
kiiltiirinde GSBL fireten E.coli izole edilen, 18-79 yas araliginda 64 hasta ¢alismaya dahil
edildi. 18 yas alti- 79 yas iizerinde, yogun bakim iinitesinde (YBU) yatan ve onam formunu
doldurmayan hastalar dahil edilmedi. Calisma Kocaeli Universitesi Bilimsel ve Klinik
Aragtirmalar Etik Kurul’u tarafindan 27.12.2010 tarih ve 2010/19 proje numarasi ile
onayland.

Epidemiyolojik ve Klinik Veriler

USI tams1 alan, idrar Kkiiltirinde GSBL sentezleyen E.coli iireyen hastalarin yasi,
cinsiyeti,altta yatan hastaligi, semptomlari, son {i¢ ayda hastane yatisi, en az 48 saat siireyle
antibiyotik kullanimi1 ve bir haftadan uzun idrar veya diger kateter (iireteral stent, nefrostomi,
sistostomi kateteri) bulunmasi, triner anomali (fonksiyonel, anatomik ya da renal),
tekrarlayan USI (son bir yilda iigten fazla yada son alt1 ayda en az bir atak), son bir yilda
cerrahi operasyon ya da girisim (iirolojik, gastroenterolojik, jinekolojik ya da diger
girisimler) dykiisii hasta formlarina kaydedildi.

Orneklerin Toplanmasi ve Bakteri Tanimlanmasi

Hastalardan alinan diski 6rneklerinin 0,5 g 5 ml salin ¢ozeltisiyle siispanse edildi ve her bir
agara200 mL ornek konulacak sekilde 1pg/mL sefotaksim (CTX) i¢eren Eosin Methylene-
blue Lactose Sucrose (EMB) (Salubris, Tiirkiye) agara, 1pg/mL seftazidim (CAZ) iceren
EMB agara ve lireme kontrolii amaci ile antibiyotiksiz EMB agara ekildi. Bakterileri
identifiye etmek {izere ii¢ seker, triptofandan indol olusturma, Metil kirmizisi, Voges-
Proskauer ve sitrat testi (IMVIC) yapildi. Ureme &zelliklerine gére E. coli olarak belirlenen
izolatlar caligmaya alindi. GSBL tasiyan kokenlerin tespiti igin CLSI Onerilerine gore (19)
onerilen sekilde fenotipik dogrulama testlerinden ¢ift disk sinerji testi ve kombinasyon disk
yontemi uygulandi. Seftazidim diskine kiyasla seftazidim/klavulanat diskizon c¢apindaki >5
mm'lik artts GSBL enzimi tasiyan izolat olarak ¢alismaya alindi. E.coli ATCC 25922 susu
kontrol sus olarak kullanildi.

Deoksiriboniikleik Asit (DNA) izolasyonu

Tek koloni diisiirme yontemiyle elde edilen bir koloni, aseptik sartlar altinda mikrosantrifiij
tiipti icerisindeki 1 ml Luria-Bertani Buyyon (LB) besiyerine ekilerek 37 + 2 °C’de inkiibe
edildi. Elde edilen bakteri DNA’larina Enterobacterial Repetitive Intergenic Consensus
Sequences (ERIC) PCR yontemi kullanilarak  genotipleme  yapildi. ERIC-1
(ATGTAAGCTCCTGGGGATTCAC) ve ERIC-2 (AAGTAAGTGACTGGGGTGAGCG)
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primerleri daha Onceki bir calismadan alindi. (20). Her bir primer dizisinden (Qiagen,
Almanya), firma Onerisine gore stok ¢ozelti elde edildi. Tepkime iCycler (BioRad, USA)
termal cyclerda gerceklestirildi. Olusan {irlinlerin gbzlemlenmesi icin yatay jel elektroforezi
kullanildi. Sonuglar, GeneLine Image SCI (Spectronics Corp., USA) jel goriintiileme
sisteminde degerlendirildi.

istatistiksel Analiz

Verilerin degerlendirilmesinde ‘SPSS Statistics 21.0 for Windows Student Version’ istatistik
programi kullanildi. Tanimlayici istatistikler say1 ve yiizde olarak ifade edildi. Analitik
karsilastirmalar i¢in ki-kare ve trend ki —kare testleri kullanildi. P<0.05 degeri istatistiksel
olarak anlamli kabul edildi.

BULGULAR

Calisma siiresince 18-79 yas araliginda, idrar kiiltiirinde GSBL iireten E.coli izole edilen ve
TK USI tanistyla 47 ve HK USI tanisiyla 17 hasta olmak iizere toplam 64 hasta calismaya
dahil edilmistir. Hastalarin 40’1 (%62.5) kadin ve yas ortalamas1 56.5 + 17.5 idi. 32 (%50)
komplike USI, 30 (%46.8) piyeloneftit ve iki hasta (%3.2) ise prostatit tanis1 ald1. Hastalarin
demografik ve klinik 6zellikleri Tablo 1°de gosterilmistir.

Tablo 1. Hastalarin Demografik ve Klinik Ozellikleri

n (%)
Yas, mean (SD) 56.5+ 175
Cinsiyet (kadin) 40 (62.5)
Komorbidite
HT 32 (50)
KBH 25 (39)
DM 23 (36)
Malignite 22 (34.3)
Norojen mesane 4 (6.2)
Otoimmiin hastalik 4 (6.2)
Renal transplantasyon 2(3.1)
Yatis tanisi
Komplike USI 32 (50)
Piyelonefrit 30 (46.8)
Prostatit 2(3.2)
Semptomlar
Diziiri. 49 (76.5)
Pollakiiri 36 (56.2)
Ates 34 (53.1)
Suprapubik hassasiyet 24 (37.5)
Yanagrisi 21 (32.8)
Bulant: ve kusma 2(3.1)
Infeksiyon tiirii
TK USI 47 (73.5)
HK USi 17 (26.5)

HT: Hipertansiyon, KBH: Kronik Bobrek Hastaligi, DM: Diabetes Mellitus, USI: Uriner Sistem Infeksiyonu,
TK: Toplum Koékenli, HK: Hastane Kdkenli.

GSBL iireten E.coli’ye baghh TK ve HK USI’lerde tiim izolatlarin ampisilin, sefazolin,
sefepim, seftazidim ve seftriaksona direngli ve ertapenem, meropenem ve tigesikline duyarlt

actamedicaruha.com Sayfa 366



Genislemis Spektrumlu Beta Laktamaz Ureten Escherichiacoli‘nin Neden Oldugu Uriner Sistem
infeksiyonlarinda Aym Etkenin Diskida Tastyicih@imin Saptanmasi. Uygun Kizmaz Y, ve ark.

oldugu saptanmustir. Izolatlarin diren¢ durumlar karsilastirildiginda istatistiksel anlaml
farklilik bulunmadi (p>0.05). (Tablo 2).

Tablo 2. Toplum ve Hastane Kékenli E. coli izolatlarinda Direng Oranlari (n: hasta)

Antibiyotik Toplum (%) Hastane (%)
n: 47 n:17

Amikasin 12 (25.5) 5(29.4) 0.758
Amoksisilin/klavulanat 35 (74.5) 13 (76.5) 0.871

Seftazidim 47 (100) 17 (100) -

Sefepim 47 (100) 17 (100) -
Sefoksitin 15 (31.9) 8 (47.1) 0.269

Seftriakson 47 (100) 17 (100) -
Fosfamisin 24 (51.1) 8 (47.1) 0.779
Nitrofurantoin 29 (61.7) 8 (47.1) 0.299

Ertapenem - - -

Meropenem - - -
Gentamisin 21 (44.7) 9 (52.9) 0.562
Siprofloksasin 39 (83) 16 (94) 0.261
Piperasilin/tazobaktam 13 (27.7) 7 (41.2) 0.307
Trimetoprim/sulfametaksazol 36 (76.6) 14 (82.4) 0.625

Hastalar TK ve HK USI risk faktérleri agisindan karsilastirildiginda tekrarlayan USI gegirmek
ve yabanci cisim bulunmasi toplum koékenli USI’de anlamli olarak yiiksek bulunmustur
(p:0.035 ve p: 0.006). Son ii¢ ayda antibiyotik kullanimu, tiriner disfonksiyon ve son bir yilda
gastroenterolojik, iirolojik ya da jinekolojik girisim Oykiisii agisindan karsilastirildiginda
anlamli farklilik bulunmadi (Tablo 3).

Tablo 3. Toplum ve Hastane Kokenli USi’de Risk Faktérleri (n: hastalar)

Toplum Kokenli Hastane Kokenli
n: 47 n: 17
Tekrarlayan USI, n (%)
Yilda3yada?® 33(76) 10(24)
6aydalyadaT? 12(92) 1(8) 0.035
Son 3 ayda 48 h T antibiyotik, n (%) 41(87) 6(94) 0.439
Yabanc cisim,
n (%)
Foley 6(12.8) 6(35.3)
TAK 3(6.4) 2(11.8) 0.006
Nefrostomi 3(6.4) 3(17.6)
Ureteralstent 5(10.6) 1(5.9)
Sistostomi - 1(5.9)
Uriner disfonksiyon, n (%) 38 (81) 14 (82) 0.893
Son 1 yilda girisim, n(%b6) 33(46) 11(64) 0.564

USTI: Uriner Sistem Infeksiyonu, TAK: Temiz Aralikli Kateter.

Hastalarin GSBL iireten E.coli ile fekal kolonizasyonuna bakildiginda, alinan dort digki ya da
rektal siirtintii kiiltiirlerinin tiimiinde (sifir, Gig, bes ve yedinci giinlerde alinan kiiltiirler) GSBL
tireten E.coli saptanmasi fekal kolonizasyon olarak degerlendirildi. 15 (%23) hastada fekal
kolonizasyon saptandi. Fekal kolonizasyon riskini 60 yas iizerinde olmak ve {irogenital
girisim Oykiisii anlamli olarak arttirdigi bulundu (p: 0.036 ve p: 0.037) (Tablo 4).

actamedicaruha.com Sayfa 367



Genislemis Spektrumlu Beta Laktamaz Ureten Escherichiacoli‘nin Neden Oldugu Uriner Sistem
infeksiyonlarinda Aym Etkenin Diskida Tastyicih@imin Saptanmasi. Uygun Kizmaz Y, ve ark.

Tablo 4. Fekal Kolonizasyon Risk Faktorleri
Fekal Kolonizasyon

Girisim, n(%)
Urogenita 112(43) 0.037
Gastroenterolojik 1(20)
Yas, n(%)
18-39 1(7)
40-59 2(13) 0.036
60 ve T 12(80)

GSBL iireten E. coli ile fekalkolonizel5 hastanin idrardan izole edilen suslarinin filogenetik
simiflamasina bakildiginda, ii¢ (%20) hastada benzerlik saptandi. Bu hastalarin ikisi (%66.6)
TK USI tams1 almisti. Altta yatan hastaliklarn KBH (%66.6) ve maligniteydi (%33.3).
Hastalarin filogenetik gruplarina ait jel elektroforez goriintilleri Sekil la ve 1b’de
gosterilmistir.

Sekil 1a. Fekal kolonize2 no’lu hastanin 1: idrar izolati, 2: 0. giin iireyen digk1 izolati, 3: 3. giin iireyen digk1
izolati, 4: 5. giin {ireyen disk1 izolati, 5: 7. giin iireyen disk1 izolatina ait jel goriintiisii. Idrar ve diski izolatlarinin
ayni filogenetik gruba ait oldugu gosterilmistir.

Sekil 1b. idrar ve diski suslar1 arasinda filogenetik benzerlik bulunmayan fekal kolonize iki hastaya ait jel
goriintiileri. M: Marker, 1: Hasta no. 15 idrar izolati, 2: Ayn1 hastanin 0. giin digki izolati, 3: Ayn1 hastanin 3.
giin diskt izolatt, 4: Ayni hastanin 5. giin diski izolati, 5: Ayni hastanin 7. giin digk1 izolati, 6: Hasta no.27 idrar
izolati, 7: Ayni hastanin 0. glin diski izolati, 8: Ayni1 hastanin 3. giin diski izolat1.
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TARTISMA

Bu calismada 64 hastanin 15 (% 23)’inde fekal kolonizasyon saptandi. 60 yas lizerinde olmak
ve son bir yilda iirogenital girisim yapilmasinin kolonizasyonu anlamli olarak arttirdig:
bulunmustur (Tablo 4). Ispanya’da yapilan vaka-kontrol ¢alismasinda CTX-M ve SHV-TEM
treten izolatlar i¢in Triner Kateterizasyonun GSBL (+) E. coli ile nozokomiyal
infeksiyon/kolonizasyon agisindan risk faktorii oldugu gosterilmistir. Gegmiste beta laktam
grubu antibiyotik kullanim1 ve DM, CTX-M f{ireten izolatlar i¢in bagimsiz risk faktorii olarak
bulunurken, florokinolon kullanimi SHV-TEM igin risk faktorii olarak bulunmustur (21).
Colodner ve ark.’nin yaptig1 calismada GSBL (+) TK USI i¢in bagimsiz risk faktorleri olarak;
son li¢ ayda hastane yatis1 ve antibiyotik kullanimi, 60 yas iizerinde olmak, DM ve erkek
cinsiyet bulunmustur (22). Calismamizda da GSBL (+) TK USI i¢in yilda 3’ten fazla USI
atag1 gecirmek ve iiriner kateter varligi risk faktorleri olarak bulunmus olup diger calismalarla
benzerdir.

TK GSBL’yi arastiran baska bir ¢aligmada ise bakimevinde yasamak ve kronik obstriiktif
akciger hastaligt (KOAH) infeksiyon icin bagimsiz risk faktorii olarak saptanmis (23). Bizim
calismamizda vakalarimizin hig birisinde KOAH yoktu ve en sik komorbiditeler ise HT, KBH
ve DM idi. (%50, %39 ve %36).

Calismalarda son ii¢ ayda 2. ve 3. kusak sefalosporin ile kinolon kullaniminin GSBL {iretimini
arttirdig1 gosterilmistir (22,24). Diger taraftan lilkemizden Azap ve ark.’nin yaptig1 calismada
ise son li¢ ayda beta-laktam antibiyotik kullaniminin GSBL iiretiminde bagimsiz risk faktorii
oldugu gosterilmistir (15). Bizim ¢alismamizda ise, GSBL’nin neden oldugu TK USI’lde son
iic ayda antibiyotik kullanim oran1 %87, HK USI’de ise %94 olarak bulundu ve en sik
kullanilan antibiyotik kinolonlardi. Fakat gruplar arasinda istatistiksel anlamli farklilik
goriilmedi.

GSBL iireten suslarla meydana gelen infeksiyonlarin yillar icinde hastane ve toplumda
goriilme oranlarindaki dikkati ¢eken artis olmaktadir. Bu oranin kitalar bazinda %2 ile %46
arasinda oldugu ve saglikhi kisiler arasindaki tasiyiclikta ise her yil %5'lik bir artis oldugu
tahmin edilmektedir (25). Ulkemizde yapilan ¢alismalarda E. coli ve Klebsiella pneumoniae
(K. pneumoniae) infeksiyonlarmn yarismin HK USI’den ve GSBL iireten E. coli tiirlerinin ise
%24 {iniin TK USI’den sorumu oldugu gdsterilmistir (9,26).

Yakin zamanda yapilan bir ¢alismada hastanede yatan hastalarda son alt1 ayda genis
spekrumlu antibiyotik kullanimi, total parenteral beslenme ve uzamis hastane yatisinin GSBL
tireten K.pneumoniae ve E. coli’nin fekal kolonizasyonunu anlamli olarak arttirdigi
gosterilmistir (27). Antibiyotik kullanimi barsak florasminin inhibisyonuna neden olarak
antibiyotik direngli Gram-negatif bakterilerin proliferasyonuna ve bu bakterilerin florada
secilmesine katkida bulunmaktadir. Antibiyotik kullanimi ile gastrointestinal sistemde GSBL
ireten mikroorganizmalar se¢ilmekte bu da GSBL iireten bakterilerle meydana gelen
infeksiyonlarin olusumu i¢in 6n kosul olan kolonizasyona neden olmaktadir (28).

Bununla birlikte sosyoekonomik faktorler, beslenme aligkanliklari, barinma kosullar1 ve
yiiksek endemisite gosteren iilkelere seyahatin toplumda GSBL iireten veya karbapenem
direngli kokenlerin fekal kolonizasyonu igin potansiyel risk faktorleri olabilecegi vekolonize
olan asemptomatik kisilerin GSBL {reten bakterilerin toplumda yayilmasma katkida
saglayacag bildirilmistir (29). GSBL iireten E.coli’nin neden oldugu USI’de fekal tasiyicig
arastiran az sayida c¢alisma olmasina karsin, ¢ok merkezli yapilan bir ¢alismada idrar ve digki
orneklerinde saptanan E.coli’nin filogenetik benzerligi %22.6 olarak bulunmustur. Bizim
calismamizda da persistan fekal tasiyicilik oran1 %23 ve bunlarin %20’sinin idrar izolatiyla
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filogenetik olarak benzestigi bulunmustur. GSBL iireten E.coli’nin neden oldugu USIi’de,
oncesinde antibiyotik almayan ve idrar ile diski izolat1 benzerlik gdsteren kisilerde fekal
tastyiciligim USI gelisimiyle iliskili oldugu gosterilmistir (30).

Saglik bakimi hizmeti veren merkezlerde direncli suslarin yayilmasimin énlenmesinde temas
izolasyon Onlemlerinin uygulanmasi ve hastalarin izole birimlerde takip ve tedavisinin
stirdiiriilmesi Onerilmekte fakat diisiik direng profiline sahip iilkelerde bile beraberinde
getirecegi uygulama zorlugu ve mali yilikiin de goéz Oniinde bulundurulmasi gerekliligi
vurgulanmaktadir (31,32). Coklu ilaca direngli mikroorganizmalarin artmaya devam etmesi ve
kiiresel bir tehdit olusturmasi nedeniyle, kolonize hastalardan kaynakli yayilimin
onlenmesinde hastalarin belirli 6zellikleri ve gereksinimlerinin degerlendirilerek merkezler
bazinda etkili 6nlemleri dikkate almasi en akilci yaklagim olacaktir.

SONUC

Sonug olarak, ¢aligmamizda son bir yilda ii¢ ve daha fazla infeksiyon atagi ge¢irmek ve {iriner
sistemde yabanci cisim bulunmas1 TK USI igin ve iirogenital girisim 6ykiisii ile 60 yas iizeri
olmak ise persistan fekal kolonizasyon agisindan anlamli risk faktorleri olarak
saptanmistir. TK ve HK infeksiyonlar agisindan 6nemi gittikge artan GSBL iireten bakterilerin
neden oldugu fekalkolonizasyonun risk faktorlerinin belirlenmesi ve USi’deki roliiniin
anlasilmasi i¢in daha kapsamli ve genis serileri iceren prospektif ¢calismalara ihtiya¢ oldugunu
diisiinmekteyiz.
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Ozet

Giris: Son yillarda tiim diinyada ve Tirkiye’de goriilme sikliginin hizla arttigin1 géz oniine alirsak Diabetes
mellitus (DM); 6nemli bir uluslararasi halk sagligi sorunu haline gelmistir. Diyabetik ayak DM'in ciddi ve sik
goriilen kronik komplikasyonlarindan biridir.

Amag: Bu ¢alismada diyabetik hastalar1 degerlendirerek ; hastalarda diyabetik ayak iilserleri ile iligkili prognoz
ve diger etkili faktorleri ortaya koymayi amagladik.

Yontem: Calismamiz 2012 ile 2020 yillar1 arasinda,diyabetik ayak enfeksiyonu tanili 64 hasta dahil edilmistir.
Hastalarin demografik, klinik ve laboratuvar bulgulari, bilateral alt extremite arteriyel ve vendz Doppler
ultrasonografi bulgulari, altta yatan hastaliklari, yara genisligi, tedavide kullanilan antibiyotikleri retrospektif
olarak elde edilmistir.

Bulgular: Calismaya 21 kadm (%33) ve 43 erkek (%67) olmak iizere toplam 64 kisi dahil edilmistir. Bu
hastalarin 33’1 (%52) oral anti diyabetik kullanirken 19’u (%30) insiilin kullanmakta idi. Hastalarin %53’iinde
periferik arter hastaligi ve (%62,5) koroner arter hastaligi tanisi vardi. 3’i (%4,7) kronik bobrek hastaligt olup
2’si (%3) hemodiyaliz tedavisi almaktaydi. Hastalarin 30’unda (%47) hipertansiyon mevcuttu. Yara genisligi
>5cm olan 27 (%42) hasta mevcuttu. Hastalarda sag ayak etkilenmesi (n=40, %62,5) daha fazlaydi. 10 (%16 )
hastanin derin doku kiiltiirinde iireyen mikroorganizmalar ise 3 hastada Klebsiella pneumoniae, 1 hastada
Klebsiella oxytoca, 2 hastada Metisiline direngli Staphylococcus aureus, 2 hastada Morganella morganii, 2
Serratia marcescens tespit edildi.

Sonug: Diyabetik ayak iilserlerinin uygun sekilde degerlendirilmesi ile infeksiyona bagl morbidite, hastaneye
yatig, hastanede kalis siiresi ve majorekstremite ampiitasyonu oranlari azaltilabilmektedir.

Anahtar Kelimeler: Diabetes Mellitus, Diyabetik Ayak Enfeksiyonlari, Doppler USG, Periferal Arter Hastaligi.

Abstract

Introduction: Diabetes mellitus (DM) has become an important international public health problem considering
that its prevalence has increased rapidly in Turkey and all over the world in recent years. A serious and common
chronic complication of DM is diabetic foot.

Objective: We aimed to evaluate diabetic patients and to determine the prognosis and other effective factors
associated with diabetic foot ulcers in patients.
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Method: In this study, 64 patients diagnosed with diabetic foot infection between 2012 and 2020 were included.
Demographic, clinical and laboratory findings, bilateral lower extremity arterial and venous Doppler
ultrasonography findings, underlying diseases, wound width, antibiotics used in treatment were obtained
retrospectively.

Results: A total of 64 patients, 21 females (33%) and 43 males (67%), were included in the study. Of these
patients, 33 (52%) were using oral anti-diabetics and 19 (30%) were using insulin. 53% of the patients had a
diagnosis of peripheral artery disease and (62.5%) coronary artery disease. 3 (4.7%) had chronic kidney disease
and 2 (3%) were receiving haemodialysis treatment. Hypertension was present in 30 (47%) of the patients. 27
(42%) patients had a wound width >5cm. Right foot was more commonly affected (n=40, 62.5%). In 10 (16%)
patients, the microorganisms grown in deep tissue culture were Klebsiella pneumoniae in 3 patients, Klebsiella
oxytoca in 1 patient, Methicillin-resistant Staphylococcus aureus in 2 patients, Morganella morganii in 2
patients, Serratia marcescens in 2 patients.

Conclusion: With proper evaluation of diabetic foot ulcers, infection-related morbidity, hospitalisation, length of
hospital stay and major limb amputation rates can be reduced.

Key words: Diabetes Mellitus, Diabetic Foot Infections, Doppler Ultrasonography, Peripheral Artery Disease.

GIRIS

Diabetes mellitus (DM); kan glukoz seviyesinin normalin iizerine Seyretmesi ile karakterize
sistemik komplikasyonlara seyreden ilerleyici kronik metabolik bir hastaliktir (1). DM'nin
diinya ¢apinda mevcut tahmini prevalansi1 %9,3'tlir ve 2030 ve 2045'e kadar sirasiyla %10,2
ve %10,9'a ulasacagi tahmin edilmektedir (2). Son yillarda tim diinyada ve Tiirkiye’de
goriilme sikliginin hizla arttigini goz oniine alirsak DM; 6nemli bir uluslararasi halk saglig
sorunu haline gelmistir (3,4). Diyabetik ayak DM'nin ciddi ve sik goriilen kronik
komplikasyonlarindan biridir. En 6nemli iki risk faktorii periferik ndropati (duyusal, motor ve
otonom) ve periferik vaskiiler hastaliklar ; diyabetin kotii kontrolii sonucunda hizli bir sekilde
ortaya cikabilir (5). Diyabetli hastalarda ayak iilserlerinin gelisiminde rol oynayan bir¢ok
faktor vardir. Travma iilser gelisiminde 6nemli bir rol oynar iken Duyusal ndropati hastanin
duyusal farkindaligini azaltir ve travmayi fark edemeyen hasta basing yaralanmalarina maruz
kalir. Zayif kan akimi (iskemi) yara iyilesmesini engellerken, diyabetik immiinosupresyon da
eklenince ciddi enfeksiyon olasilig1 artar (6). Hastaliklarla ilgili net tanimlar ve kriterler ; bir
hastalikla ilgili iletisim i¢in hayati 6neme sahip olmaya devam etmektedir. Bu durum,
ozellikle multi disipliner bir hastalik olan diyabetle iligkili ayak hastalif1 i¢in de gecerlidir.
Farkli bolgelerde yasayan hastalarin {lser tipini tanimlamak ic¢in diinya c¢apinda
uygulanabilecek bir sistem ile farkli bakim stratejilerinin avantaj ve dezavantajlarinin resmi
olarak degerlendirilmesi ihtiya¢ olmustur. Diyabetle iligkili ayak hastalig1 tanimlar1 ve
kriterler Uluslararas1 Diyabetik Ayak Calisma Grubu tarafindan 1999 yilindan bu yana
dikkatle ¢alisilmis ve bu en son 2023 yilinda giincellenmistir (7).

YONTEM

Calismamiz 2012 ile 2020 yillar1 arasinda hastanemizde yatan 18 yas lstii ,diyabetik ayak
enfeksiyonu tanili toplam 64 hasta dahil edilmistir. Hastalarin demografik, klinik ve
laboratuvar bulgulari, bilateral alt extremite arteriyel ve vendz Doppler ultrasonografi (USG)
bulgulari, altta yatan hastaliklari, yara genisligi, tedavide kullanilan antibiyotikleri, hastanenin
elektronik bilgi sisteminden, retrospektif olarak elde edilmistir. Etik kurul onaylar1 alinmstir.
(12.04.2021 tarihli no:35891)

Bu calismada diyabetik ayak i¢in SINBAD smiflandirmasi ve PEDIS siniflandiriimasi
kullanilmigtir: SINBAD Smiflandirma Sistemi ve Skoru, ciddiyetlerine gore derecelendirilen
alt1 unsurdan gelen bir kisaltmadir: Ulser bolgesi, iskemi, ndropati, bakteriyel enfeksiyon,
alan ve derinlik. Toplam skor 0 ile 6 arasinda degismekte olup, alt ekstremite amputasyonu
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riskiyle ilgili diisiik derece, 0-2; orta derece, 3-4; ve yiiksek derece, 5-6 olarak {i¢ kategoriye
ayrilmistir (8).

PEDIS Smiflamasi; perfiizyon (P, perfusion), genislik/boyut (E, extend/size), derinlik/doku
kaybt (D, depth/tissue lost), enfeksiyon (I, infection) ve duyu (S, sensation). Evre 1:
Infeksiyon belirti ve bulgusu yok. Evre 2: >2 cm inflamasyon bulgusu (piiriilan, eritem, agr1,
hassasiyet, 1s1 artigi, endurasyon) iilser etrafinda seliilit/eritem <2 cm enfeksiyon cilt veya
yiizeyel cilt alt1 dokuya lokalize. Evre 3: Genisligi 2 cm’nin {izerinde olan eritem ve (sislik,
duyarlhlik, sicaklik, akint1) en az birisi veya infeksiyonun, apse, osteomyelit, septik artrit veya
fasiit bigiminde deri ve deri alti dokularindan daha derin yapilar1 tutmasi. Evre 4: Sepsis
bulgulariyla birlikte herhangi bir ayak infeksiyonu skorlamas1 yapilmistir.

istatistiksel Analiz

Verileri analiz etmek icin SPSS versiyon 20.0 istatistik yazilimmi kullandik. Niteliksel
degiskenler yiizdeler kullanilarak tanimlandi. Normal dagilima uyan nicel degiskenler
ortalama + SD ile, normal dagilima uymayan nicel degiskenler Medyan (minimum-
maksimum) ile ifade edildi. istatistiksel anlamlilik, p <0.05 degerinde kabul edildi.

BULGULAR

Calismaya 21 kadin (%33) ve 43 erkek (%67) olmak iizere toplam 64 kisi dahil edilmistir.
Hastalarin diyabet tiplerine bakildiginda tamamia yakinint (n=62, %97) tip 2 DM
olusturmakta idi. Bu hastalarin 33’{ (%52) oral anti diyabetik kullanirken 19°u (%30) insiilin
kullanmakta idi. Hastalarin %53 tinde periferik arter hastalig1 (PAH) ve (%62,5) koroner arter
hastaligi (KAH) tanis1 vardi. 3’4 (%4,7) kronik bobrek hastaligi (KBY) olup 2’si (%3)
hemodiyaliz tedavisi almaktaydi. Hastalarin 30’unda (%47) hipertansiyon (HT)
mevcuttu.Yara genigligi >5cm olan 27 (%42) hasta mevcuttu. Hastalarda sag ayak etkilenmesi
(n=40, %62,5) daha fazlayd: (Tablol).

Tablo 1. Hastalarin Demografik Degiskenlerin Dagilimi

Demografik Ozellikler \ n %
Cinsiyet Kadin 21 33
Erkek 43 67
Yas 41-55 yas 13 20,3
56-65 yas 16 25,0
67-76 yas 16 25,0
77-90 yas 19 29,7
Diyabet Tipi Tip 1 2 3
Tip 2 62 97
Insiilin kullanim Var 19 30
Oral antidiyabetik Var 33 52
Hipertansiyon Var 30 47
Bobrek Yetmezligi Var 3 4,7
Diyaliz Var 2 3
Koroner Arter Hastaligi Var 40 62,5
Periferik Arter Hastahg Var 34 53
Yara Genisligi <5cm 37 58
>5cm 27 42
Etkilenen Ayak Sag 40 62,5
Sol 24 37,5

Diyabetik ayak enfeksiyonu ortalama 5,71 (0-30) giindiir . Hastalarin insiilin kullanim siiresi
ortalama 3 yildir. 10 (%16 ) hastanin derin doku kiiltiiriinde iireyen mikroorganizmalar ise 3
hastada Klebsiella pneumoniae, 1 hastada Klebsiella oxytoca,2 hastada Metisiline direngli
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Staphylococcus aureus, 2 hastada Morganella morganii, 2 Serratia marcescens tespit edildi.
Laboratuvar degerleri Tablo 2 de gosterilmistir. Hastalara uygulanan monoterapi
antibiyotikler sirasiyla en sik Tigesiklin (yiikleme 100 mg) 2X1 IV %28, Ampisilin
sulbaktam 3 g 4x1 IV, Moxifloksasin 4000 mg1x1 tablet yada IV formuydu.

Tablo 2. Hastalarin Laboratuvar Bulgularimin Incelenmesi

Degiskenle 2 Ortalama anda
ap d
Lokosit (4-10x10°uL) 3700 26300 11829,6 5975,9
Hemoglobin (11-17 gr/L ) 8,1 16,4 11,3 1,8
Sedimantasyon (0-20mm/saat) 7,0 136,0 63,7 35,2
CRP (0-5 mg/d/L) 0,30 1017,00 23,5 126,4
Prokalsitonin (0,05 pg/L) 0,10 7,00 1,6 2,5
Total Kolesterol (0-199 mg/dL) 92,0 270,0 172,4 49,2
Trigliserid (50-149 mg/dL) 62 165 114,8 33,2
LDL (0-99 mg/dL) 49,4 200,0 126,5 50,5
HDL (40-60 mg/dL) 24,0 83,0 36,8 14,3
HbA1c (%4,7-5,6) 6,1 11,5 8,0 3,1

Hastalarin 29°una bilateral alt extremite arteriyel ve vendz Doppler ultrasonograf yapildi.
9’unda (%31) post stenotik monofazik akim paterni izlendi. 3’iinde (%10) aterosklerotik
kontur diizensizlikleri tespit edildi. Bunlardan 3’tinda (%34) tibial arter, 2'inde (%22)
popliteal arter, 2'inde (%22) derin peroneal arter ve 2'sinde (%22) derin femoral ve dorsalis
pedis arter tutulumu vardi. Calismaya dahil edilen hastalarimizin ortalama hastaneye yatis
siiresi 12,7 (2-49) giin saptanmistir. Erkek hastalarin hemoglobin diizeyi ile HbAlc diizeyi,
kadin hastalara gore istatistiksel olarak anlamli daha yiiksek saptandi (p<0,05). 5 kisiye (%8)
amplitasyon uygulandi. Hastalarin 23’1 (%36) sifa ve 41’1 (%64) sevk edildi.

Tablo 3. Olgek Siniflandirmalar

Tyilesenler n=64 (%) ~ Ampiite olanlar n=64 (%)

SINBAD siniflamasi

Diisiik 0-2 35 0
Orta 3-4 19 0
Yiiksek 5-6 10 5
PEDIS siniflamasi

Enfekte olmayan 13 0
Hafif Derecede Enfeksiyon 19 0
Orta Derecede Enfeksiyon 23 0
Siddetli Derecede Enfeksiyon 10 5

TARTISMA

Kiiresel diyabetik ayak iilserlerinin prevalansi yaklasik %6,3'tiir (9). Diyabetin en ciddi ve
maliyetli komplikasyonlarindan biridir. Toplamda, diyabetik hastalarin %25'i yasamlari
boyunca ayak iilseri gelistirir. Diyabetik ayak enfeksiyonlu (DAE) hastalarin yaklasik
%S50'sinin ayak enfeksiyonlarindan muzdarip oldugu tahmin edilmektedir (10 ). Diyabet tanisi
alan hastalarm ilk 1 yilda tlser gelistirme insidanst 12.4% olarak saptanmis. Prospektif bir
kohort calismasi, Diyabetik ayak {ilserleri tehlikesinin diyabet siiresi uzadikca arttigim
gostermistir (11). Calismamizda da 40 yas tizeri hastalarda diabetik ayak iilserleri
mevcuttu.Ayak {ilseri olan diyabetik hastalarin %60'indan fazlas1 erkektir. Erkeklerin daha
fazla acik havada calisma, ayak bakimima zayif uyum ve yasam tarzlarinda cinsiyete bagh
farkliliklar ile agiklanabilecegi belirtilmis (12). Calismamizda diyabetik ayak enfeksiyonu
olarak tanimlanmis erkek hasta orani (%67) kadinlardan belirgin olarak fazla bulunmustur.
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Diyabetik ayak iilserinin anatomik yerlesimi, yara derinligi, ayak lezyonunun enfeksiyon ve
iskemisi gibi 6zelliklerinin yan1 sira glisemik yonetimin tiimii sonucu etkiler.

Vella ve ark. basglangictaki HbAlc'nin DAE sonucunu tahmin etmedigini, ancak daha diistik
HbA 1c'ye sahip olanlarin daha kisa iyilesme siiresine sahip oldugunu bulmustur (13). Noel ve
ark. HbAlc'si %8'in altinda olan hastalardaki daha biiyiik yaralarin, HbAlc'si %8'in iizerinde
olan hastalardaki daha kiigiik yaralardan daha iyi iyilestigini kaydetmistir (14). HbAlc
diizeyleri %7 veya altinda olan ve degerleri ¢alisma boyunca artan katilimecilar paradoksal
olarak daha iyi uzun vadeli iyilesme yasadilar (15). Calismamizda HbA1C diizeyi %8 olarak
tespit edilmistir.

Alt ekstremite Doppler ultrasonografisinde arter liimen tikanikligi saptanan 9’unda (%31)
mevcuttu. DM popliteal, anterior tibial, peroneal ve posterior tibial arterlerin tutulumu ile diz
altinda daha siddetli periferik arter hastalik ile baglantilidir (16). Calismamizda tibial
arterlerin en ¢ok tikanan arterler oldugu dikkati ¢ekmistir.

Enfeksiyon erken saptanip zamaninda kontrol altina alinmazsa yilizeysel dokudan kemik ve
eklem gibi derin yapilara yayilabilir. Klinisyenler ¢ogunlukla, mikrobiyal kiiltiir sonucu elde
edilmeden Once ilk antibiyotikleri ampirik olarak kullanmak zorundadir. DAE'"un yanlis
teshisi, gereksiz yere asirt veya yanlis antibiyotik kullanimina yol acar. Ayrica, genis
spektrumlu antibiyotiklerin yaygin kullanim1 ve antibiyotik direng genlerindeki varyasyonlar
nedeniyle, DAI'nin patojen tiirleri ve ila¢ direng oran1 6nemli 6lglide artmaktadir (17).

Ulkemizde yapilan bir galismada Gram negatif bakterilerinin tiim izolatlarin %60,2'sini
olusturdugunu gostermistir (18). Ertugrul ve ark.’nin 2017 yilinda yaptiklar1 bir ¢alismada 5
yillik donemlerde S. aureus izolasyon orami %29’dan %18’e gerilemistir. Son yillarda
DAE’den S. aureus izolasyon oranin1 %10 ve daha altinda bildiren ¢aligmalar yapilmistir
(19,20). Calismamizda 10 (%16 ) hastanin derin doku kiiltiriinde 8‘i (%80) Gram pozitif,
2’51 (%20) Gram negatif bakteri diger ¢aligmalar ile uyumlu oldugu goriildii.

Klebsiella spp iilkemizde ve diinyadaki bir ¢ok caligmada gram negati bakteriler 6n plana
cikmaya baglamig ve klebsiella spp ilk siralamada hizla ilerlemektedir. DAE'larda biyofilm
olusumu, antibiyotik direncinin gelismesinde dnemli bir rol oynar(21). Farkli cografi bolgeler,
DFU'lar tzerinde farkli bir bakteri dagilimina sahipti ve sosyoekonomik diizey, iklim
kosullari, hijyen ve ayakkab1 kullanima ile iligkilendirilebilir.

Hastanede kalis siiresi ortalama 12,7 (2-49) giin oldugunu gozlemledik. Ulkemizdeki ve diger
caligmalardan kisa siireli olmamizin nedeni ise; dal hastanesi olmamiz ve diger ¢ok merkezli
hastanelere 41’nin (%64) sevk edilmesidir (22,23).

Orta veya siddetli diyabetik ayak enfeksiyonlarinin yaklasik %20'si kiiclik veya bliyiik
amputasyona yol acar (24).Calismamizda 5 kisiye (%8) ampiitasyon uygulanda.

Dogru ayak bakimi davranisi ve uygulamasi, ayak sagligini korumay: ve bir saglik uzmani
tarafindan yapilan diizenli ayak muayeneleri olusabilecek yaralar i¢in erken koruma
saglayabilir (25).

Diyabetik ayak enfeksiyonlarinda; uygun olmayan ayakkabi kullanimi ve corapsiz ayakkabi
giyilmesine bagli travma, ayaklarin yikandiktan sonra kurulanmamasi sonucunda nemli ve
1slak ortamda mikroorganizmalarin ¢ogalmasi, ayak hijyeninin yetersiz olmasi ve diyabet
hastalarinin bu konuda bilingsiz olmasi risk nedenleri arasinda olabilecegi diisiincesindeyiz.
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SONUC

Diyabetik ayak iilserlerinin uygun sekilde degerlendirilmesi ile infeksiyona bagli morbidite,
hastaneye yatis, hastanede kalis siiresi ve major ekstremite ampiitasyonu oranlari
azaltilabilmektedir. DAE gelisen hastalarda da uygun antibiyoterapi ve erken tedavi yaklasimi
amputasyonlarin engellenmesi agisindan ¢ok onemlidir. Hizli ve uygun antimikrobiyal tedavi
icin, bolgesel verilerin paylasilmasi , lilkemizdeki etken mikroorganizmalarin saptanmasi ve
dogru ampirik antimikrobiyal tedavinin belirlenmesi agisindan gereklidir.

Cikar Catismas1 Beyani: Herhangi bir ¢ikar ¢atismasi bulunmamaktadir.

Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.
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Ozet

Giris: Toxoplasma gondii, insanlar da dahil olmak iizere hemen hemen tiim sicakkanli hayvanlar1 enfekte eden
ve en basarili 6karyotik patojenlerden biri olarak kabul edilen bir protozoon parazittir. Diinya ¢apindaki insan
popiilasyonunun yaklasik %30'u kronik olarak T. gondii ile enfektedir. Ilk olarak 1962'de hiicre kiiltiiriinden
izole edilen kizamikgik viriisi, tek sarmalli pozitif polariteli RNA genomu igerir. Kizamikgik viriisi,
Togaviridae familyasina aittir ve Rubiviriis cinsinin tek iiyesidir. Kizamik¢ik hastaliginin veya sézde "Alman
kizamig1" min etken maddesidir. insan herpesviriis ailesinin besinci iiyesi olan Sitomegaloviriis (CMV), Klinik
hastaliga neden oldugu bilinen en biiyiik viriislerden biridir. Insan herpesviriisleri 6A, 6B ve 7 ile birlikte beta-
herpesviris alt ailesine ait ¢ift sarmalli bir DNA virisiidiir.

Amac: Intrauterin enfeksiyonlara neden olan ve benzer klinik tablolar olusturan Toxoplasma gondii, Rubella,
CMV ve Herpes Simplex viriisiiniin neden oldugu konjenital enfeksiyonlar kompleksine TORCH sendromu adi
verilmektedir. Biz galigmamizda Gaziantep Halk Sagligi Laboratuvarinda Ocak 2018 - Haziran 2023 tarihleri
arasinda Toxoplasma gondii, Rubella ve CMV seroprevalansini tespit etmeyi amagladik.

Yontem: Caligmamizda 1 Ocak 2018 ve 13 Haziran 2023 tarihleri arasinda, birinci basamak saglik kuruluglarina
¢esitli nedenlerle basvuran ve Rubella, CMV ve Toksoplazma igin IgM ve 1gG antikor testleri istenilen hastalara
ait sonuglar, Gaziantep Halk Sagligi Laboratuvari bilgi yonetim sisteminden geriye doniik olarak incelenmistir.
Bulgular: Toxoplazma 1gG antikor testi yapilan olgu sayist 155 615, pozitif saptanan olgu sayisi 66 925
(%43.00) olarak saptandi. Toxoplazma IgM antikor testi yapilan olgu sayis1 226 874, pozitif saptanan olgu sayisi
5869 (%2.58) olarak saptandi. Rubella 1gG antikor testi yapilan olgu sayis1 150 261, pozitif saptanan olgu sayisi
136 773 (%91.02) olarak saptandi.Rubella IgM antikor testi yapilan olgu sayis1 218 384, pozitif saptanan olgu
say1s1 1488 (%0.68) olarak saptandi. CMV IgG antikor testi yapilan olgu sayis1 148 071, pozitif saptanan olgu
sayist 147 101 (%99.34) olarak saptandi.CMV IgM antikor testi yapilan olgu sayis1 216 972, pozitif saptanan
olgu sayis1 2278 (%1.04) olarak saptandi.

Sonu¢: TORCH sendromunu olusturan hastaliklar daha ¢ok fetiis ve yenidoganda konjenital enfeksiyonlar
yaptiklart i¢in diinyada ve dilkemizde genellikle gebelerde epidemiyolojik calismalar yapilmustir. Bizim
caligmamizin ise genel populasyonda yapilmas: ve olgu sayisinin yiiksek olmast nedeniyle bu konuda literatiire
ek katki saglayacagini umuyoruz.
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Abstract

Introduction: Toxoplasma gondii is a protozoan parasite that infects almost all warm-blooded animals,
including humans, and is considered one of the most successful eukaryotic pathogens. About 30% of the human
population worldwide is chronically infected with T. gondii. Rubella virus, first isolated from cell culture in
1962, contains a single-stranded positive-sense RNA genome. Rubella virus belongs to the Togaviridae family
and is the only member of the Rubivirus genus. It is the causative agent of rubella disease, or the so-called
"German measles". Cytomegalovirus (CMV), the fifth member of the human herpesvirus family, is one of the
largest viruses known to cause clinical disease. It is a double-stranded DNA virus belonging to the beta-
herpesvirus subfamily along with human herpesviruses 6A, 6B, and 7.

Aim: The complex of congenital infections caused by Toxoplasma gondii, Rubella, CMV and Herpes Simplex
viruses, which cause intrauterine infections and create similar clinical pictures, is called TORCH syndrome. In
our study, we aimed to determine the seroprevalence of Toxoplasma gondii, Rubella and CMV between January
2018 and June 2023 in Gaziantep Public Health Laboratory.

Method: In our study, the results of patients who applied to primary health care institutions for various reasons
and were asked for IgM and IgG antibody tests for Rubella, CMV and Toxoplasma between January 1, 2018 and
June 13, 2023, were retrospectively analyzed from the Gaziantep Public Health Laboratory information
management system.

Results: The number of cases with Toxoplasma 1gG antibody test was 155 615, and the number of positive cases
was 66 925 (43.00%). The number of cases in which Toxoplasma IgM antibody test was performed was 226
874, and the number of positive cases was 5869 (2.58%). The number of patients who underwent Rubella IgG
antibody test was 150 261 and the number of positive patients was 136 773 (91.02%). The number of patients
who underwent Rubella IgM antibody test was 218 384, and the number of positive patients was 1488 (0.68%).
The number of patients who underwent CMV IgG antibody test was 148 071, and the number of patients who
were found positive was 147 101 (99.34%). The number of patients who underwent CMV IgM antibody test was
216 972, and the number of positive cases was 2278 (1.04%).

Conclusion: Since the diseases that make up TORCH syndrome mostly cause congenital infections in fetus and
newborn, epidemiological studies have been carried out in pregnant women in the world and in our country. We
hope that our study will make an additional contribution to the literature on this subject, since it was conducted
in the general population and the number of cases was high.

Keywords: Toxoplasma Gondii, Rubella, CMV, Seroprevalence.

GIRIS

Toxoplasma gondii, insanlar da dahil olmak tizere hemen hemen tiim sicakkanli hayvanlari
enfekte eden ve en basarili okaryotik patojenlerden biri olarak kabul edilen bir protozoon
parazittir (1). Diinya ¢apindaki insan popiilasyonunun yaklasik %30'u kronik olarak T. gondii
ile enfektedir (2). insan enfeksiyonlar: dncelikle canli doku Kistleri iceren az pismis veya ¢ig
etin yenilmesi veya T. gondii ookistleri ile kontamine olmus yiyeceklerin yenilmesi veya
suyun igilmesiyle elde edilir (3). Eriskinlerdeki birincil enfeksiyonlar ¢ogunlukla
asemptomatiktir, ancak bazi hastalarda lenfadenopati veya okiiler toksoplazmoz goriilebilir
(4). Baz1 izolatlarla enfekte oldugunda, bagisiklig1 yeterli bireylerde siddetli akut, yayilmis
toksoplazmoz olusabilir (5). Bagisiklig1 baskilanmis kisilerde gizli bir enfeksiyonun yeniden
aktivasyonu oliimciil toksoplazmatik ensefalit, miyokardit ve pnémoniye neden olabilir (6).
Bagisikligi baskilanmis hastalar ayrica birincil enfeksiyonu veya kronik enfeksiyonun
yeniden aktivasyonunu takiben ciddi hastalik riski altindadir (7). Hamilelik sirasinda edinilen
enfeksiyon, fetiiste uzun siireli sekel, 6li dogum veya fetal 6liim gibi ciddi hasara neden
olabilir (8).

Ik olarak 1962'de hiicre kiiltiiriinden izole edilen kizamikgik viriisii, tek sarmalli pozitif
polariteli RNA genomu igerir (9,10). Kizamikgik viriisii, Togaviridae familyasina aittir ve
Rubiviriis cinsinin tek iyesidir. Kizamikg¢ik hastaligimin veya soézde "Alman kizamigi" nin
etken maddesidir. Cogu enfeksiyon vakasi hafif, kendi kendini sinirlayan kizamik benzeri bir
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hastaliga yol agsa da, gercek tehdit, kizamikgik viriisii fetiisii enfekte ettiginde ortaya ¢ikar
(11). Ozellikle enfeksiyonun diisiik veya konjenital kizamik¢ik sendromuna (KRS) yol
acabilecegi ilk ti¢ aylik donemde bu durum daha da 6nem kazanir. KRS'de kizamikgik viriisii
plasentay1 enfekte edebilir, fetiise yayilabilir ve organ olusumuna miidahale ederek ve
sistemik inflamasyona neden olarak ¢oklu fetal sistemlerin islevini degistirebilir (12). KRS ile
iliskili kalic1 enfeksiyon da vardir. KRS ve Fuchsiiveit sendromu(FUS) tanis1 alan 28
yasindaki Dbir hastanin akéz hiimoriinde kizamikgik virlisit RNA'sinin  saptanmasi
enfeksiyonun uzun siirebilecegini dogrulamaktadir (13).

Insan herpesviriis ailesinin besinci iiyesi olan Sitomegaloviriis (CMV), klinik hastaliga neden
oldugu bilinen en biiyiik viriislerden biridir. Insan herpesviriisleri 6A, 6B ve 7 ile birlikte
beta-herpesviriis alt ailesine ait ¢ift sarmall1 bir DNA virtisiidiir. CMV ilk olarak 1965 yilinda
saglikli bireylerde enfeksiyoz mononiikleoz benzeri bir hastalik ile iliskilendirilmistir (14). Su
anda, saglikli konakgilarda asemptomatik enfeksiyondan, transplant alicilar1 gibi bagisikligi
baskilanmis bireylerde ciddi ve hatta 6limciil hastaliga kadar ¢ok ¢esitli klinik sendromlara
neden oldugu bilinmektedir (15).Amerika Birlesik Devletleri'nde yapilan bir arastirma, genel
CMV seroprevalans oraninin %50,4 oldugunu bildirdi. Prevalans yasla birlikte artar; 1-5 yas
arast ¢ocuklarda %20,7 kadar diisiik olabilir, ancak gelismekte olan {ilkelerde yash
eriskinlerde %100'e yaklagmaktadir (16).Bagisiklig1 yeterli saglikli konakta primer CMV
enfeksiyonu genellikle asemptomatiktir, ancak spesifik olmayan atesli bir hastalik veya ates,
lenfadenopati ve lenfositoz ile karakterize enfeksiy6z mononiikleoz benzeri bir sendrom
olarak da ortaya cikabilir (17). Kendi kendini siirlayan bir seyrin ardindan CMV, viriisiin
cogalabilecegi ve periferik monositler ve dolasimdaki endotel hiicreleri tarafindan
ulasilabilecek sekilde tasmnabilecegi endotel hiicreleri, epitel hiicreleri, diiz kas hiicreleri ve
fibroblastlar dahil olmak iizere ¢ok ¢esitli hiicrelerde latent enfeksiyon olusturur (18). Ilk
enfeksiyon, CMV'ye 6zgii IgM'nin ve daha sonra omiir boyu devam eden IgG antikorunun
tiretilmesine yol acar (19).

Intrauterin enfeksiyonlara neden olan ve benzer klinik tablolar olusturan Toxoplasma gondii,
Rubella, CMV ve Herpes Simplex viriisiiniin neden oldugu konjenital enfeksiyonlar
kompleksine TORCH sendromu ad1 verilmektedir. Biz ¢alismamizda Gaziantep Halk Saglig:
Laboratuvarinda Ocak 2018 - Haziran 2023 tarihleri arasinda Toxoplasma gondii, Rubella ve
CMV seroprevalansini tespit etmeyi amagladik.

YONTEM

Bu c¢alisma Uluslararast Helsinki Bildirgesi (Declaration of Helsinki) prensiplerine uygun
yapilmistir. Calismamizda 1 Ocak 2018 ve 13 Haziran 2023 tarihleri arasinda, birinci
basamak saglik kuruluslarina c¢esitli nedenlerle basvuran ve Rubella, CMV ve Toksoplazma
icin IgM ve IgG antikor testleri istenilen hastalara ait sonuglar, Gaziantep Halk Sagligi
Laboratuvari bilgi yonetim sisteminden geriye doniik olarak incelenmistir.Testler igin, bu
yillar arasinda tekrarlayan sonuglar ¢alisma dis1 birakilmis, 5 yillik siire i¢inde ayn1 hastaya
ait yalnizca tek bir test sonucunun ¢aligmada yer almasi saglanmigtir. Tekrarlanan hasta
sonuglarinin ¢alismadan ¢ikarilmasi i¢in Microsoft Excel-2010 programu ile bir sorgulama
yapilmis ve tekrarlanan sonuglar ¢alismaya alinmamustir. Testler; elektrokemiliiminesans
immiinoassay (Cobas e601, Roche Diagnostic GmbH, Germany) yontemleri ile tiretici firma
talimatlart dogrultusunda c¢alisilmistir. Cihazlarda kullanilan Kitlerin prospektiislerinde
belirtilen referans araliklarma gore Toxoplazma IgG, IgM, Rubella 1gG, IgM, CMV IgG,
CMV IgM antikor testlerinde; Cobas e601 i¢in &gt;1.0 COI olan sonuglar pozitif olarak kabul
edilmistir. Verilerin analizi IBM SPSS 25.0 istatistik paket programi kullanilarak yapilmustir.
Her bir test igin, 2018-2023 yillar1 arasinda pozitiflik saptanan hasta sayilarinin dagilimlar
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belirlenmis, kategorik degiskenler icin frekans ve yiizdeler gosterilmistir. Istatistiksel
analizler SPSS versiyon 25 yazilimi kullanilarak yapildi. P <0.05” in altinda oldugu durumlar
istatistiksel olarak anlamli sonuglar seklinde degerlendirildi.

BULGULAR

Toxoplazma IgG antikor testi yapilan olgu sayis1 155 615, pozitif saptanan olgu sayis1 66 925
(%43.00) olarak saptandi. Toxoplazma IgM antikor testi yapilan olgu sayis1 226 874, pozitif
saptanan olgu sayis1 5869 (%2.58) olarak saptandi. Rubella 1gG antikor testi yapilan olgu
sayis1 150 261, pozitif saptanan olgu sayis1 136 773 (%91.02) olarak saptandi. Rubella IgM
antikor testi yapilan olgu sayis1 218 384, pozitif saptanan olgu sayis1 1488 (%0.68) olarak
saptandi. CMV IgG antikor testi yapilan olgu sayis1 148 071, pozitif saptanan olgu sayis1 147
101 (%99.34) olarak saptandi. CMV IgM antikor testi yapilan olgu sayis1 216 972, pozitif
saptanan olgu sayis1 2278 (%1.04) olarak saptandi.

Toxoplazma IgG antikor testi yapilanlarmn 16 900’ i erkek, 138 715” i kadin olguydu. Erkek
olgularin 6416’s1 pozitif (%37.96), 10 484’4 negatif (%62.04) olarak saptandi. Kadin
olgularin 60 509°u pozitif (%43.62), 78 206’s1 negatif (%56.38) olarak saptandi. Toplam
olgular igerisinde en yiiksek pozitiflik oran1 25-44 yas kadinlara aitti (%26.12), 25-44 yas
aralig1 erkeklerde ise pozitiflik oran1 %2.02 olarak bulundu. Geriatrik yas grubunda (65+)
pozitiflik oran1 %0.74 olarak tespit edildi.

Toxoplazma IgM antikor testi yapilanlarin 18 248’1 erkek, 208 626’s1 kadin olguydu. Erkek
olgularin 347’si pozitif (%1.90), 17 901’1 negatif (%98.1) olarak saptandi. Kadin olgularin
5522’si pozitif (%2.64), 203 104’4 negatif (%97.36) olarak saptandi. Toplam olgular
icerisinde en yiiksek pozitiflik oranm1 25-44 yas kadinlara aitti (%1.36), 25-44 yas araligi
erkeklerde ise pozitiflik oran1 %0.07 olarak bulundu. Geriatrik yas grubunda (65+) pozitiflik
oran1 %0.02 olarak tespit edildi.

Rubella 1gG antikor testi yapilanlarin 16 865’1 erkek, 133 396’s1 kadin olguydu. Erkek
olgularin 15 861°i pozitif (%94.03), 1007’si negatif (%5.96) olarak saptandi. Kadin olgularin
120 922’si pozitif (%90.64), 12 474’4 negatif (%9.35) olarak saptandi. Toplam olgular
icerisinde en yiiksek pozitiflik oran1 25-44 yas kadinlara aitti (%47.75), 25-44 yas araligi
erkeklerde ise pozitiflik oran1 %4.78 olarak bulundu. Geriatrik yas grubunda (65+) pozitiflik
oran1 %0.79 olarak tespit edildi.

Rubella IgM antikor testi yapilanlarin 178711 erkek, 200 513’4 kadin olguydu. Erkek
olgularm 160’1 pozitif (%0.89), 17 711’si negatif (%99.1) olarak saptandi. Kadin olgularin
1328’1 pozitif (%0.66), 199 185’i negatif (%99.33) olarak saptandi. Toplam olgular igerisinde
en yiiksek pozitiflik orani1 25-44 yas kadinlara aitti (%0.38), 25-44 yas araligi erkeklerde ise
pozitiflik oran1 %0.02 olarak bulundu. Geriatrik yas grubunda (65+) pozitiflik oran1 %0.01
olarak tespit edildi.

CMV IgG antikor testi yapilanlarin 18 710’u erkek, 129 361’1 kadin olguydu. Erkek olgularin
18 368’ pozitif (%98.06), 362’si negatif (%1.93) olarak saptandi. Kadin olgularin 128 753’
pozitif (%99.52), 608’1 negatif (%0.47) olarak saptandi. Toplam olgular igerisinde en yiiksek
pozitiflik oran1 25-44 yas kadinlara aitti (%51.46), 25-44 yas aralig1 erkeklerde ise pozitiflik
orani %5.71 olarak bulundu. Geriatrik yas grubunda (65+) pozitiflik oran1 %1.01 olarak tespit
edildi.

CMV IgMantikor testi yapilanlarin 20 293’1 erkek, 196 679°u kadin olguydu. Erkek olgularin
386’s1 pozitif (%1.90), 19 907’si negatif (%98.09) olarak saptandi. Kadin olgularin 1892’si
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pozitif (%0.96), 194 787’si negatif (%99.03) olarak saptandi. Toplam olgular igerisinde en
yiiksek pozitiflik oran1 25-44 yas kadinlara aitti (%0.52), 25-44 yas araligi erkeklerde ise
pozitiflik oran1 %0.08 olarak bulundu. Geriatrik yas grubunda (65+) pozitiflik oran1 %0.01
olarak tespit edildi.

TARTISMA

Ulkemizde 2009 yilinda yapilan bir ¢alismada 1972 hamile kadinin 952'sinde (%48.3) anti-
toksoplazma 1gG antikoru seropozitifligi bulunurken, test edilen deneklerin 8'inde (%0.4)
yalnizca anti-Toksoplazma IgM antikoru pozitif bulundu. Gebelerin 1896'sinda (%96.1) anti-
rubella 19G pozitifligi, 4'tinde (%0.2) anti-rubella IgM pozitifligi saptanmistir. Gebelerin
1900' iinde (%96.4) anti-CMV 1gG pozitifligi, 13'inde (%0.7) anti-CMV 1gG pozitifligi
saptandi1 (20). Bizim ¢alismamizda IgM antikor diizeyleri bu ¢alismaya gore her 3 hastalik
icin daha yiiksek saptanmustir.

Ulkemizde 274 gebe hasta iizerinde yapilan TORCH seroprevalans ¢alismasinda Toxoplasma
gondii IgM ve IgG antikorlar1 sirasiyla 8 (%2.9) ve 65 (%23.7), Rubella IgM ve IgG
antikorlarinin pozitifligi sirasiyla 2 (%0.7) ve 233 (%98.3) olarak saptanmistir (21). Bizim
calismamizda hem Rubella hem de Toxoplasma IgG ve IgM diizeyleri bu ¢alismaya kiyasla
diisiik saptanmustir.

Genel olarak diinyadaki insan niifusunun yaklasik %25 ila 30'unun Toksoplazma ile enfekte
oldugu varsayilmaktadir. Aslinda, yayginliklar iilkeler arasinda (%10'dan %80'e kadar) ve
genellikle belirli bir {ilke iginde veya aymi bolgedeki farkli topluluklar arasinda biiyiik
farkliliklar gostermektedir (22).

Kuzey Amerika, Giiney Dogu Asya, Kuzey Avrupa ve Afrikanin Sahel tlkelerinde diisiik
seroprevalanslar (%10 ila %30) gozlenmistir. Orta ve Giiney Avrupa iilkelerinde orta diizeyde
yayginliklar (%30 ila %50) ve Latin Amerika ve tropik Afrika iilkelerinde yiiksek
yayginliklar bulunmustur. Bizim g¢alismamizda Toxoplazma IgG antikor testi yapilan olgu
sayis1 155 615, pozitif saptanan olgu sayis1 66 925 (%43.00) olarak saptandi. Ulkemizdeki bu
oran Giiney Avrupa tilkelerindeki seroprevalans oranlarina benzerdi.

Nemli ve iliman bir iklime sahip tropik iilkelerde Klasik olarak daha yiiksek prevalanslar
gozlenir ve bunun tersine, kurak iilkeler veya daha soguk iilkelerde daha diisiik prevalanslar
bulunur, ancak antropojenik faktorler, beslenme aligkanliklar1 da dahil olmak {izere insan
seroprevalansindaki varyasyonlarin biiyiik bir boliimiinii agiklar. Ornegin etin pisirilmesi,
ellerin yikanmasi, tiiketilen et veya sebze gesitleri ve sebze temizligi, ekonomik, sosyal veya
kiiltiirel aligkanliklar, su kalitesi ve sanitasyon kapsami. Seroprevalans yasla birlikte artar,
ancak yasa bagli olarak enfeksiyonun bulagsma orani iilkeye ve sosyoekonomik diizeye gore
degisir. Yetersiz hijyen kosullarinda yasayan popiilasyonlarda ¢ocukluk ¢aginda maksimuma
yakin seroprevalansa ulasilabilir, muhtemelen oosit alimiyla tellirik veya su kaynakli
kontaminasyonla baglantilidir. Bu, insanlarin tiiketim igin filtrelenmemis yilizey sularini
kullandig: alanlarda ve muhtemelen ayn1 zamanda, 6rnegin rekreasyon igin tatli su ile temasin
oldugu alanlarda, suyun énemli bir insan enfeksiyonu kaynagi olduguna isaret etmektedir (23,
24). Ulkemizin farkli bolgelerinde yapilan calismalarda birbiriyle celisen seroprevalans
sonuglarinin olmasinin temel sebepleri de bu ¢evresel ve sosyoekonomik etkenlerdir.

Ornek olarak, kuzey Rio de Janeiro eyaletinde (Brezilya) bulunan bir sehirde yasa gore
diizeltilmis seroprevalans, daha diisiik sosyoekonomik diizeydeki grup icin %84 iken, orta ve
ist sosyoekonomik diizeylerdeki gruplar igin sirasiyla %62 ve %23'tir (25). Alt
sosyoekonomik diizeydeki popiilasyondaki cogu kisi (%84'e kadar) 15 yasinda enfekte
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olurken, iist sosyoekonomik diizeydeki popiilasyonda enfeksiyon cogunlukla 20 yasindan
sonra kazanilmistir (20 ila 29 yas grubu igin yaklasik %20, 40 ila 49 yas grubu igin %70).
Cok degiskenli bir risk faktorii analizinde, bu, filtrelenmemis su saglanan alanlarda yasayan
en fakir niifusla birlikte su kaynagindaki farkliliklara baglandi. Sosyoekonomik seviyelere
gore bu farkli Toksoplazma edinme modelleri, az gelismis tropikal iilkelerde daha alakali
olabilir, ancak Amerika Birlesik Devletlerinde (ABD) Toksoplazma enfeksiyonu da
yoksullukla iliskili bir enfeksiyon olarak kabul edildi (26). Genel seroprevalans (ABD ve
yabanct uyruklu bireyler birlikte), Hispanik olmayan siyah kisilerde ve Meksikali
Amerikalilarda Ispanyol olmayan beyaz kisilere gére daha yiiksekti (27). Bizim ¢alismamizda
da vakalarin tamami g6z oniine alindiginda toxoplazma IgM ve IgG seroprevalansi 25-44 yas
araliginda en yiiksek olarak bulundu (sirasiyla %1.36 ve %26.14). ikinci siklikta goriilen
toxoplazma IgM ve 1gG seroprevalans yas araligi 15-24° tii (sirasiyla %1.04 ve %10.9). Bizim
calismamizda olgularin sosyoekonomik durumlari ile ilgili veri mevcut degildi.

Mantiksal olarak, artan sosyoekonomik diizeyler, hijyenik kosullarin iyilestirilmesi, ¢iftgilik
sistemlerindeki degisiklikler, dondurulmus et tiiketimi ve kedilerin sterilize edilmis gidalarla
beslenmesi ile birlikte, son zamanlarda ¢ogu sanayilesmis tilkede seroprevalansta siirekli bir
azalmaya yol agmistir. Amerika Birlesik Devletleri'nde ulusal bir arastirma, 12 ila 49 yaslari
arasindaki ABD dogumlu kisilerde yasa gore ayarlanmis T. gondii yaygmlhigimin 1988'den
1994' e kadar %14.1'den 1999'dan 2004'e kadar %9' a distigini buldu (27). Bizim
calismamizda vakalarin tamami goz Oniine alindiginda 10-44 yas araligi toxoplazma IgG
seroprevalans oran1 %42.94, toxoplazma IgM seroprevalans oranit %2.55 olarak saptandi.
Fransa'da gebe kadinlardaki seroprevalanslar 1960'larin basinda yaklasik %80, 1980'lerde
yaklasik %66, 1995'te %54 ve 2003'te %44 iken, ayn1 zamanda gebe kadinlarin ortalama yasi
artmistir (28). Bu azalan seroprevalans, Avrupa'da incelendigi tiim alanlarda gozlemlenmistir.
Ornegin, Hollanda'da iireme ¢agindaki kadilarda seroprevalans 1995'ten 1996'ya %35.2'den
2006'dan 2007' ye %18.5'%e digmistir (29). Bizim calismamizda 25-44 yas araliginda
kadinlarda 2018 yilinda toxoplazma 1gG seroprevalans orani %26.99, toxoplazma IgM
seroprevalans oranit %1.35 iken 2023 yilinin ilk 6 ayinda bu oranlar sirasiyla %23.7 ve %1.62
olarak tespit edildi.

Insanlar, kizamikgik enfeksiyonu igin bilinen tek rezervuardir (30). Dogum sonrasi
kizamik¢ik, Oncelikle virtis yiikli havadaki damlaciklarin solunmasi veya enfekte
nazofaringeal sekresyonlarla dogrudan temas yoluyla bulasir (31). En yiiksek enfeksiyon
oranlart genellikle kis sonu ve ilkbahar basinda gorilir (32). Kizamik¢ik asisinin
kullanilmaya baslanmasindan Once, kizamik¢ik diinya ¢apinda endemikti, salginlar 6 ila 9
yillik araliklarla meydana geliyordu ve biiyiik salginlar her 10 ila 30 yilda bir meydana
geliyordu (33). 1962'den 1965'e kadar olan son biiyiik salgin sirasinda, hamile kadinlarin
yiizde 10° u enfekteydi ve enfekte annelerden dogan bebeklerin %30'u nihayetinde konjenital
kizamikgik sendromu belirtileri gosterdi (34).

Yalnizca Amerika Birlesik Devletleri’ nde, 13.000'den fazla fetal veya erken bebek o6liimiiyle
birlikte en az 12.5 milyon Klinik olarak edinilmis kizamikg¢ik vakasi vardi. Yine bu tlkede
1962'den 1965'e kadar olan pandemi sirasinda 20.000 konjenital kizamik¢ik sendromu vakasi
goriildii. 1969'da canli zayiflatilmis kizamikgik asisinin piyasaya siiriilmesinden bu yana,
kizamik¢gik Kuzey Amerika'da ve bir¢ok gelismis iilkede giderek daha nadir hale geldi
(35).Asillamanin baglamasindan sonra 1969'dan 1989'a kadar yillik kizamikg¢ik vakast ABD'de
bildirilen kizamik¢ik vakalarmin sayist %99.6 ve rapor edilen yillik konjenital kizamikgik
sendromu vakalarinin sayist %97.4 azaldi (34). 1998'den 2000'e, 2001'den 2004'e ve 2005'ten
2011' e ABD’ de yillik vaka sayilari sirasiyla 272, 13 ve 11 idi (36). 29 Nisan 2015' de Pan

actamedicaruha.com Sayfa 385



Toxoplasma Gondii, Rubella Ve CMV Seroprevalansi: Bes Yillik Sonuclarin Degerlendirilmesi. Dogantekin E, ve ark.

Amerikan Saglik Orgiitii kizamik¢igin Amerika bolgesinin tamaminda ortadan kaldirildigimi
resmen ilan etti (37).

Giliniimiizde, gelismis iilkelerdeki kizamikg¢ik vakalari gogunlukla “ithal” ediliyor. Bu ithalat
kizamik¢igin endemik oldugu ve c¢ogunlukla eksik asilanmis veya asilanmamis bireyler
yoluyla olmaktadir (38). Bizim ¢alismamizda ise 2018 yilinda rubella 1gG seroprevalans orani
%90, rubella IgM seroprevalans orani %0.59 iken, 2023 yilinin ilk 6 ayinda bu oranlar
sirastyla %90.5 ve %0.49 olarak tespit edilmistir. Bu durum bize yaklasik 5 yillik siiregte
kizamikg¢ik seroprevalans oranlarinda ciddi bir diisme olmadigimi géstermektedir. Kiiresel
olarak kizamikg¢ik olusmaya devam ediyor ve diinya ¢apinda, 6zellikle de rutin ¢ocukluk
kizamik¢ik asisinin bulunmadigi veya yakin zamanda uygulanmaya baslandigi iilkelerde
100.000'den fazla vaka bildirildi (39).

2011 yilinda Diinya Saghk Orgiitii (DSO), kizamik¢ik igeren asmin ulusal asilama
programlarina dahil edilmesi igin tercih edilen stratejiye iliskin kilavuzunu giincelledi ve esas
olarak 9 ay ile 14 yas arasindaki ¢ocuklar1 hedefleyen bir asilama kampanyasi 6nerdi (40).
Rutin ¢ocukluk asilamalarma kizamikcik iceren bir as1 ekleyen DSO iiyesi devletlerin sayisi
1996-2016 yillar1 arasinda %78.4 artarak 83 den 152’ye yiikselmistir (41).

2012'den 2016'ya kadar rutin gocukluk asilama programlarina kizamikg¢ik asisini ekleyen 20
iilkenin daha olmasi bu konuda cesaret verici bir durumdur. Buna ragmen, diinyanin bazi
bolgelerinde, hatta niifusun onemli bir kisminin duyarli oldugu iilkelerde bile, aralikli
kizamik¢ik salginlari meydana gelmeye devam ediyor (42). Japonya'daki son kizamikgik
salgmni, ilk asilama stratejisi kizamikgik asisini yalnizca ergen kizlara sagladigindan, birincil
olarak ilk kizamik¢ik asilama programina dahil olmayan duyarli erkeklere atfedilebilir (43).
29 Kasim 2018 itibariyla Japonya'da 2.186 kizamikgik vakasi vardi ve vakalarin %70'inden
fazlas1 Tokyo ve gevresindeki vilayetlerde bildirildi. Bu, 7 Ekim 2018'de bildirilen 1.103
kizamikgik vakasina gore onemli bir artis olarak degerlendirilmistir (44). 22 Ekim 2018
itibariyle, Hong Kong'daki Saglik Bakanliginin Sagligi Koruma Merkezi, 2018'de iki erkek ve
dort kadimi etkileyen yalnizca alt1 yerel kizamikgik enfeksiyonu vakasi kaydetti. Bu hastalarin
yaslar1 3 ile 65 arasinda degismekteydi (45). Bizim calismamizda 2018 yilinda Gaziantep 1li’
nde tespit edilen aktif kizamik¢ik vaka sayisi 177 idi. Bu vakalarin 112° si 25-44 yas
araliginda ve bunlarin 105” i kadindi. Vakalarin 43’ i 15-24 yag araliginda, 65 yas ve istii
vaka sayis1 sadece 2 idi.

Cocuklarda kizamik¢ik her iki cinsi de esit derecede etkilerken, yetiskinlerde kizamikg¢ik
erkeklerden ¢ok kadinlar etkiler. As1 oncesi donemde, kizamikgik en yaygin olarak 5 ila 9
yas arasi ¢ocuklarda goriiliiyordu (46). Bizim ¢alismamizda yaklasik 5 yillik siiregte; 0-14 yas
aralig1 erkek ¢ocuklarda rubella IgG pozitif vaka sayis1 1577, kiz ¢ocuklarda 1654, rubella
IgM pozitif erkek ¢ocuk sayist 5, kiz cocuk sayis1 12 olarak saptandi.

Su anda bildirilen vakalarin ¢ogu 20 yas ve iistii bireylerden olusmaktadir. Kizamikgik i¢in
risk faktorleri arasinda kismen asilanmig veya asilanmamus kisiler, endemik bolgelere seyahat,
kizamikg¢ikli aile iiyelerine maruz kalma ve immiin yetmezlik yer alir (47). Bizim
calismamizda da kizamikgik igin seroprevalans oranlar1 en sik 25-44 yas araligindaydi. Fakat
kadinlardaki seroprevalans oranlar1 (rubella 19G i¢in %90.64 ve rubella IgM igin %0.66)
erkeklere gore (rubella 1gG icin %94.03 ve rubella IgM igin %0.89) literatiiriin aksine daha
diisiik olarak tespit edilmistir.

Herpesviriis ailesinin (Herpesviridae) bir tiyesi olan CMV, diinya g¢apinda yaygin olarak
goriilen ve donemli sayida kisiyi hayatlarinin bir noktasinda enfekte eden bir patojendir (48).
ABD’de yapilan bir arastirma, genel sitomegaloviriis (CMV) seroprevalans oranmin %50.4
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oldugunu bildirdi. Prevalans yasla birlikte artar; 1-5 yas aras1 ¢ocuklarda %20.7 kadar diisiik
olabilir, ancak gelismekte olan iilkelerde yaslh eriskinlerde %100' e yaklagmaktadir (49, 50).
Yine ABD’ de yapilan bir ¢alismada viriisiin 5 yasina kadar ¢ocuklarin yaklasik %30' unu ve
40 yasina kadar yetiskinlerin %50' sinden fazlasini enfekte ettigi tahmin edilmektedir (51).
Bizim ¢alismamizda CMV IgG seropozitifligi %99.34 olarak saptandi. Bunun anlami Tiirk
toplumunun tamamina yakint CMV ile enfekte olmus durumdadir. Bizim ¢alismamizda 0-4
yas araliginda CMV antikor testi yapilan vakalarda CMV 1gG seroprevalans:1 %80.7 olarak
saptandi. Yine bu yas grubunda 104 vakaya CMV IgM testi yapildi ve 3 vakada pozitiflik
saptand1 (%2.88).

CMYV seroprevalans orani; gelismekte olan tilkelerde, ileri yaslarda, kalabalik ve ekonomik
olarak zor durumdaki popiilasyonlarda en yiiksektir. Bagisikligi yeterli saglikli konakta
primer CMV enfeksiyonu genellikle asemptomatiktir, ancak spesifik olmayan atesli bir
hastalik veya ates, lenfadenopati ve lenfositoz ile karakterize enfeksiyoz mononiikleoz
benzeri bir sendrom olarak da ortaya ¢ikabilir (52). Bizim ¢alismamizda ileri yas kabulen
edilen geriatrik yas grubunda (65+) CMV IgM seroprevalansi %0.01, CMV IgG
seroprevalans: %99.66 olarak saptandi. Bu durum ileri yaslarda CMV seroprevalansinin
arttig1 bilgisi ile uyumludur. Bizim ¢alismamizda CMV seropozitifligi 25-44 yas araliginda en
yiiksekti (CMV IgG igin %57.18).

Kendi kendini smirlayan bir seyrin ardindan CMV, viriisiin ¢ogalabilecegi ve tasinabilecegi
endotel hiicreleri, epitel hiicreleri, diiz kas hiicreleri ve fibroblastlar dahil olmak tizere ¢ok
cesitli hiicrelerde aktif enfeksiyon olusturur (53). ilk enfeksiyon, CMV'ye 6zgii IlgM'nin ve
daha sonra omiir boyu devam eden IgG antikorunun iiretilmesine yol agar (54).Genel olarak,
CMV seroprevalansi kadinlarda, sosyoekonomik diizeyi diisiik kisilerde ve gelismekte olan
iilkelerde daha yiiksektir. Ozellikle iireme c¢agindaki kadinlar arasinda, kiiresel CMV
seroprevalansi %45 ila %100 arasinda degismektedir (55).

Karsilastirmali olarak, Japonya, Avrupa, Latin Amerika, Kanada ve Amerika Birlesik
Devletleri’ nden 15 calisma tireme ¢agindaki kadinlar i¢in CMV IgG seroprevalans tahminleri
bildirdi. Japonya' da seroprevalans %60.2 olarak bildirildi (56). Avrupa ve Latin Amerika
bolgelerindeki gelismekte olan iilkelerde, iireme ¢agindaki kadinlar arasinda bildirilen CMV
IgG seroprevalanslar1 benzerdi. Meksika' da yiiriitiilen arastirmalar, tireme ¢agindaki kadinlar
icin %58.3 ila %94.5 arasinda CMV IgG seroprevalanslart bildirmistir. Avrupa' da, CMV IgG
seroprevalansi, Polonya' da (57) tireme ¢agindaki kadinlar arasinda %57.3' ten Romanya' da
%95.7' ye kadar degismektedir. Karsilastirildiginda, Avrupa’ nin gelismis tilkelerinde {ireme
cagindaki kadinlarda CMV 1gG seroprevalanst %45.6 ile %65.9 arasinda degismektedir (58).

Ureme ¢agindaki kadmlar arasindaki seroprevalans, yasla birlikte potansiyel bir artisa isaret
eder; ancak, bu bulgular kiigiik veri seti ile sinirlidir. Meksika'daki gebe kadinlarda CMV
enfeksiyonunun seroprevalansi 20 ila 30 yasindakilerde, <20 yasindakilere gore daha
yiiksekti (sirasiyla %91.3' e kars1 %86.5). Kanada ve Amerika Birlesik Devletleri'nde yapilan
caligmalar, seroprevalansin >40 yasindaki kadinlar arasinda, <40 yasindaki kadinlara
kiyasla daha yiiksek oldugunu gostermektedir. Avrupa g¢alismalarinda gozle goriiliir yasa
bagl egilimler tanimlanmamistir (59, 60). Bizim ¢alismamizda 25-44 yas araliginda kadin
vakalarda CMV IgG seropozitifligi %51.46 olarak tespit edildi ve bu sonug genel literatiirii
teyit ediyordu. Ayrica CMV IgM seropozitifligi yine bu yas grubunda diger yas gruplarina
gore en yiiksek saptandi (%0.68).

IgM antikorlarmin yoklugunda CMV IgG antikorlarinin varligi akut degil, Onceki
enfeksiyonu gosterir (61). iki ¢alisma, ozellikle erkek popiilasyonlar1 icin CMV IgG
seroprevalansini bildirdi: Ulusal olarak temsili popiilasyona dayali bir érnekten alinan bir
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kesitsel ankette %39.3, Fransa (Avrupa) ve Kuzey Karolina'da ikamet eden yetiskinler
arasinda Kkesitsel bir sero-anket kullanan ABD merkezli bir ¢alismada %48.0 seroprevalans
oranlar1 bulunmustur (62,63). Bizim c¢alismamizda erkeklerde CMV IgG seroprevalansi
%98.06 olarak tespit edilmis olup literatiir degerlerinin tlizerindeydi. Erkeklerde 25-44 yas
araliginda CMV IgG seroprevalansi %7.63 olarak tespit edilmistir.

Avrupa ve Latin Amerika'da seroprevalans %45.6 ila 95.7 (64, 65) ve Latin Amerika'da
%58.3 ila 945 (66, 67) arasinda degisen calismalarda benzerdi. Kuzey Amerika'da
seroprevalans 24.6-%81.0 arasinda degisiyordu (68, 69). CMV IgM antikorlarinin varligi,
yeni bir enfeksiyonun gostergesi olabilir (yani, birincil, reaktivasyon veya yeniden
enfeksiyon). Erkeklerde CMV IgM seroprevalansina iligskin veriler i¢eren higbir ¢alisma tespit
edilmemistir. Ureme cagmndaki kadnlar arasinda, tahminler birincil ve ikincil CMV
enfeksiyonu yiikiiniin Avrupa (%1.0-4.6) ve Kuzey Amerika'da (%2.3-4.5) benzer oldugunu
gostermektedir; bu seroprevalanslar Japonya' da (%0.8) ve Latin Amerika’ da (%0-0.7)
gozlenenlerden daha yiiksekti (70). Bizim c¢alismamiz ise erkeklerde CMV IgM
seroprevalansina iligkin veriler igeren nadir g¢alismalardandir. CMV IgM antikor testi
yapilanlarin 20 293 erkek olgunun 386’ s1 pozitif (%1.90), 19 907’ si negatif (%98.09) olarak
saptandi.

Yetiskinler arasinda, seroprevalans en genis aralikta Avrupa tilkelerinde (%44.4-95.7), en dar
aralik ise Japon ¢alismalarinda gézlemlendi (%67.2-70.9). Latin Amerika ve Kuzey Amerika,
sirastyla %59.1 ila %91.3 ve %33.0 ila %81.0 araliginda seroprevalans a¢isindan dikkate
deger farkliliklara sahipti. Menzil maksimumlar1 karsilastirildiginda, Avrupa'nin yetiskinler
arasinda en yiiksek CMV seroprevalansina sahip oldugu goriildii. Benzer sekilde, Avrupa'daki
yaglilar arasinda, ¢ok sayida makale, popiilasyonun yaklasik %2'sinin CMV IgG igin
seronegatif oldugunu belirterek, bu bolgedeki yaslilar arasinda yiiksek bir CMV
seroprevalanst oldugunu disiindiirmektedir (71,72). Bizim g¢alismamizda 65+ olan 1501
olguda CMV IgG seronegatif olgu sayis1 5 olarak saptanmistir (%0.33).

Belirlenen c¢alismalarda bildirilen son veriler, yas kategorileri arasinda seroprevalans
araliklarinda farkliliklar oldugunu ortaya koydu. Avrupa c¢alismalarinda, araliklarin
maksimum degerleri biiyiik 6l¢iide degismedi, ancak minimum degerler yas araliklariyla artt1.
Latin Amerika'dan elde edilen veriler seroprevalansin 20-30 yas grubunda 12-20 yas grubuna
kiyasla daha yiiksek oldugunu gostermistir (%91.3" e kars1 %86.5). Seroprevalansta yasa bagli
artiglar Kuzey Amerika galismalarinda da dikkat ¢ekiciydi (73). CMV 1gG seroprevalansi, bu
raporda yer alan gelismekte olan iilkelerde gelismis iilkelerden daha yiiksekti. Yetiskinler
arasinda, CMV 1gG seroprevalansi gelismis iilkeler i¢in %33.0 ila %81.0 ve gelismekte olan
ilkeler i¢in %59.1 ila %95.7 arasinda degismektedir. Yaslilar i¢in seroprevalans, gelismis
tilkeler i¢in %64.5 ila 96.2 ve gelismekte olan iilkeler i¢cin %93.8 ila 97.7 idi (74-76). Bizim
caligmamizda ise 25-44 yas araligt CMV 1gG seropozitiflik oran1 %57.18, 15-24 yas araligi
seropozitiflik oran1 %34.57 ve 10-14 yas aralig1 seropozitiflik oran1 %1.23 olarak saptanmistir
ve literatiirii teyit etmistir.

SONUC

TORCH sendromunu olusturan hastaliklar daha g¢ok fetiis ve yenidoganda konjenital
enfeksiyonlar yaptiklari i¢in diinyada ve iilkemizde genellikle gebelerde epidemiyolojik
caligmalar yapilmistir. Bizim c¢alismamizin ise genel populasyonda yapilmasi ve olgu
sayisinin ¢ok yiiksek olmasi nedeniyle bu konuda literatire ciddi katki saglayacagini
umuyoruz.
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Abstract

Introduction: Methylprednisolone, is a neuroprotective steroid with many effective mechanisms such as
inflammation, cell blood flow changes, and apoptosis in the early period following spinal cord injury. This study
aimed to demonstrate the inhibitory activity of methylprednisolone to prevent early injury through microRNA
expressions, which are predicted to play a role in genomic regulation.

Method: This present study was conducted on 56 male Sprague-Dawley rats. All the animals divided into 8
groups which consists of 7 animals each. Laminectomy procedure was performed between levels T5-8. All the
groups except the two control groups have been damaged with the Yasargil aneurysm clip for 1 minute at the T5
level. T5-8 spinal cord tissue was removed at the 6th, 12th, and 24th hours after clipping. Methylprednisolone
was given to the intraperitoneal cavity only to the clipped groups. As a result of histopathological and
immunohistochemical examination, there was a significant decrease in cell necrosis, edema, hemorrhage and
white matter-gray matter transition in groups given methylprednisolone. Damaged spinal cord samples excised
from all rats. miR-30a and miR-17 gene expression levels were evaluated by quantative PCR method.

Results: miR-30a was significantly upregulated at 12th and 24th hours after spinal cord injury and this rise was
restricted in the methylprednisolone treated groups.. miR-17 was down-regulated at the 6th hour and and
reached its lowest level at the 12th hour.

Conclusion: Methylprednisolone has statistically significant healing effects on spinal cord injury through the
mechanism of miR-30a and miR-17.

Keywords: miRNA, Methylprednisolone, Spinal Cord Injury, miR-30a, miR-17.

Ozet

Giris: Metilprednizolon, omurilik yaralanmasi sonrasi erken donemde inflamasyon, hiicre kan akimi
degisiklikleri ve apoptoz gibi bir¢ok etkili mekanizmaya sahip ndroprotektif bir steroiddir. Bu ¢aligma, genomik
regiilasyonda rol oynadigi tahmin edilen mikroRNA ifadeleri araciligiyla metilprednizolonun erken hasari
onlemedeki inhibitor aktivitesini gostermeyi amaglamigtir.

Yontem: Bu ¢alisma 56 adet erkek Sprague-Dawley cinsi sigan {lizerinde yapilmistir. Tiim hayvanlar, her biri 7
hayvandan olusan 8 gruba ayrildi. T5-8 seviyeleri arasinda laminektomi islemi uygulandi. iki kontrol grubu
disindaki tiim gruplara TS5 seviyesinden 1 dakika siireyle Yasargil anevrizma klipsi ile hasar verildi.
Klipslemeden 6, 12 ve 24. saatlerde T5-8 omurilik dokusu alindi. Sadece kliplenen gruplara intraperitoneal
kaviteye metilprednizolon verildi. Histopatolojik ve immiinohistokimyasal inceleme sonucunda metilprednizolon
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verilen gruplarda hiicre nekrozu, 6dem, kanama ve beyaz cevher-gri madde gegisinde anlamli azalma oldu. Tiim
sicanlardan eksize edilen hasarli omurilik drnekleri. miR-30a ve miR-17 gen ekspresyon seviyeleri kantitatif
PCR yontemi ile degerlendirildi.

Bulgular: miR-30a, omurilik yaralanmasindan sonra 12. ve 24. saatlerde 6nemli 6lgiide yukari regiile edildi ve
bu artis metilprednizolon ile tedavi edilen gruplarda sinirliydi. miR-17, 6. saatte asag1 regiile edildi ve 12. saatte
en diislik seviyesine ulasti.

Sonug: Metilprednisolon, miR-30a ve miR-17 mekanizmasi araciligiyla omurilik yaralanmasinda istatistiksel
olarak anlamli iyilestirici etkilere sahiptir.

Anahtar Kelimeler: miRNA, metilprednizolon, omurilik yaralanmasi, miR-30a, miR-17.

INTRODUCTION

Spinal cord injury (SCI) is a type of injury with a high rate of disability. It can lead to harm or
loss of sense and motor function but also may lead to multiple organ dysfunctions. The
incidence of spinal cord injury varied between 13.019-163.420 per million people (1). The
earliest records of SCI are in the 5000-year-old Edwin Smith papyrus. In these records,
studies on soft tissue and bone tissue injuries following spinal trauma are described as
incurable disorders, and research into the physiopathology and biomechanics of their
alterations in neural tissue are ongoing (2).

The first known spinal cord injury in history has been reported in British naval hero Lord
Admiral Sir Horatio Nelson (1758-1805). After a sniper shell that enters the chest and spinal
cord told the surgeon, “All power of motion and feeling below my chest is gone.” Mr. Beatty
has confirmed that it is an incurable disorder (3).

There are different reasons of SCI, including falls, motor vehicle accidents/crashes, sports-
related accidents, violence, and other remaining causes of injury. Motor vehicle accidents and
falls are the most common causes of injury accounting for a nearly equal ratio (4).

In recent years, various animal models have been developed to allow an understanding of the
complicated biomedical mechanisms of SCI and to advance medical strategies for this
situation (5). Rodents are the mostly utilized animals in SCI studies because of their
availability, ease of usage, and cost-effectiveness in comparison with primates (6). A cystic
gap arises in the core of the spinal cord in the rat, cat, monkey, and human SCI, , which is
surrounded by a rim of anatomically protected white matter (7). Previous studies in the
literature provide evidence that rat models of SCI may be used to design and evaluate the
structural and functional advantages of SCI treatment strategies (8).

MicroRNAs (miRNAS), a subset of noncoding RNAs, are endogenously launched small RNA
molecules of ~22 nt (nucleotide) length.They may post-transcriptionally coordinate the
division of target mRNAs or only suppress their translation (9). miRNAs create almost 1% of
all estimated genes in nematodes, flies, and mammals (10, 11,12, 13). miRNAs are crucial for
normal development and are associated with a wide range of biological functions. (14).
Abnormal expression of miRNAs is related to many human illnesses (15, 16). Extracellular
miRNAs have been widely notified as potential biomarkers for a diversity of diseases and
they also serve as signal molecules to mediate intercellular communications (17, 18, 19).

MIiRNASs have key roles in the regulation of different processes in mammals. They provide a
key and strong tool in gene arrangement and thus a potential new class of therapeutic targets.
MIiRNAs largely exhibit limited complementarity with their target mRNAs in animals
however, this is still enough to coordinate varied physiological processes. It has been
suggested that they repress the initiation step of the translation process, which may be
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followed by mRNA degradation (20). The functions of miRNAs such as; cell death and
proliferation, regulation of developmental timing, physiological condition, neuronal cell fate,
cardiomyocyte differentiation and proliferation, neural proliferation signaling, down-regulated
in B cell chronic lymphocyte leukemia, upregulated in B-cell lymphoma, development and
function of the immune system, insulin secretions and brain morphogenesis” have been
reported in various publications (20-30).

This present study aimed to create spinal cord injury in rats and determine miRNAs specific
to spinal cord injury in tissue and explain the recycling mechanism of damage in patients
given methylprednisolone through miRNAs and be an example to future treatment plans.

METHOD

Study Population

This study was conducted in 2016 after the approval of Istanbul University Animal
Experiments Local Ethics Committee dated 16.12.2016 and numbered 2016/78, following the
conditions proposed by the Helsinki Declaration and Council of Europe decisions (ETS 123;
86/609/EEC). A total of 56 Sprague-Dawley male rats (16-20 weeks, weighing ranging from
300 and 350 grams) were used. During the experiment, animals were kept under standard
laboratory conditions: free access to pellet feeds and water, accommodation in a temperature-
controlled room (22-25°C), and a light-dark cycle of 12:12 hours were provided.

Table 1. Group Distributions

Group 1 n=7 male Control

Group 2 n=7 male | Control 6th hour

Group 3 n=7 male | 6th hour after spinal injury

Group 4 n=7 male | 6th hour after spinal injury + 30 mg/kg methylprednisolone

Group 5 n=7 male | 12th hour after spinal injury

Group 6 n=7 male | 12th hour after spinal injury + 30 mg/kg methylprednisolone

Group 7 n=7 male | 24th hour after spinal injury

Group 8 n=7 male | 24th hour after spinal injury + 30 mg/kg methylprednisolone
Surgery

The surgical part of this study was carried out in the T.C. Istanbul University Prof.Dr. Aziz
Sancar the Experimental Medicine Research Institute of Experimental Animal Research and
Production Laboratory. Laminectomy was performed on Group 1 between T5-8 without
clipping and T5-8 spinal cord tissue was excised. Laminectomy was performed on Group 2,
but the spinal cord was excised at the 6th hour of laminectomy as described previously. The
remaining 6 groups were clipped with the transient standard Yasargil aneurysm clip (FE 750)
at 90 g pressure horizontally extradurally clamped to the dura and spinal cord
circumferentially from the T5 level for 60 seconds. Spinal cord injuries were created to ensure
trauma standards. After hemostasis, the layers were closed with 3/0 prolene according to
anatomy. 30 mg/kg methylprednisolone (Mustafa Nevzat Drug, Istanbul) was administered
intraperitoneally after clipping in groups 4-6-8,. The same procedures were performed on
groups 3 and 4 at the 6th hour after clipping. Similarly, it was performed on groups 5 and 6 at
the 12th hour and groups 7 and 8 at the 24th after clipping. T5-8 spinal cord tissue was
excised without any damage (Table 1).
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Histopathological Examination

The pathological examination and pictures of the produced preparations were performed in
the T.C. Ministry of Health Beyoglu Public Hospitals Association Istanbul Okmeydani
Training and Research Hospital Pathology Clinic. Spinal cord samples of all groups were
placed in 10% formaldehyde solution and evaluated by a pathology specialist, who was
employed in the Pathology Clinic of Okmeydan1 Training and Research Hospital, who was
unaware of the treatment groups, the treatments applied and the neurological evaluation
results. After fixation, the samples were embedded in paraffin blocks and 5um thick serial
slicess were taken with a microtome and stained with Hematoxylin-Eosin (H-E). The
preparations were examined histologically and morphologically with a light microscope
(Zeiss, Oberkochem, Germany) at x40, x100, x200, and x400 magnifications.

Immunohistochemical Examination

Immunohistochemical staining was performed in Istanbul Sisli Tuzlali Pathology & Cytology
Laboratory. TNF-a, IL-1, and IL-1B Antibodies were used for immunohistochemical
examination. An immunohistochemical fixation protocol was applied (31). After the sections
on the glass slides were deparaffinized, they were heated in the Citrate Buffer (pH:6) solution
for proteolysis, at 700 Watts, in a microwave oven for 3X 5 minutes. Tissues were then
incubated in a 3% H202 solution to prevent endogenous peroxidase activity. Following
washing with 1Xphosphate buffer solution (PBS), the sections were incubated with serum for
60 min to prevent non-specific protein binding. was treated. Then, 1:300 diluted TNF-a, IL-
1, and IL-1B were dripped onto the sections and kept at +4°C for overnight. Biotinylated
secondary antibody was dripped onto the sections and incubated for 15 min at room
temperature. It was kept for 15 minutes at room temperature in the streptavidin-HRP complex
after washing and incubation. In the last step, 3,3'-diaminobenzidine (DAP) was used as the
chromogen.

MiRNA Isolation

The spinal tissues (~4 cm long and 0.5 cm thick), which were acquired via laminectomy in the
lab employing experimental animals, were transferred by ice block to the lab where the
analyses would be done (Anotolia Geneworks (Anatolia Diagnosis and Biotechnology
Products R&D Industry and Trade Co. Kadikoy/Istanbul, Turkey)) within the first two hours.
MicroRNA isolation from Serum, tissue and paraffin embedded tissue samples were
performed by using Magrev microRNA Extraction Kit. By following the company's
instructions e ' First of all, Tissue miRNA Homogenization Buffer was added to the tissue
samples and pretreated by pipetting. After pipetting, the tissue was incubated at 56 °C for 45-
80 minutes, during the incubation, the tubes were placed back in the heater by vortexing every
10 minutes.

Add 800 ul of MiR-Buffer 1 and 20 ul of Proteinase K to the LB tubes. Tissue sample treated
with 400 ul buffer was transferred to each tube and mixed with a pipette. The magnetic block
was placed on the stand and waited for 2 minutes. After the liquid in the tube was pipetted
away, the magnetic block was removed, and the magnetic beads were suspended with 1000 pl
of MiR-Buffer 2. This mixture was transferred to 1.5 ml microcentrifuge tubes located under
the Magrev stand, and the magnetic slide at the bottom was pulled forward and waited for 1
minute. The liquid in the tube was carefully removed and 1000 pul of MiR-Buffer 3 was added
while the magnetic slide was pulled. After it became homogeneous with a pipette, the inside
of the tubes were washed and then MiR-Buffer 3 was removed. For DNAse 1 application, the
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magnetic block was removed at this stage and the beads were suspended with 100 pl of
DNAse 1. To prepare the DNAse 1 mix, 5 U of DNAse 1, DNAse Reaction Buffer 1 X and
dH20 were made up to 100 pl in total volume. The mixture was incubated for 10 minutes at
37 °C.

After the tubes were removed from the heater block, 200 ul of MiR-Buffer 1 was added, and
they were left at room temperature for 5 minutes. The samples were taken to the unit at the
bottom, and after the sled was pulled forward, they were waited for 1 minute and the liquid in
the tube was removed. Afterwards, the magnetic beads were suspended by adding 500 ul of
MiR-Buffer 2 and the sled was pulled forward and waited for 1 minute. The liquid in the tube
was removed and suspended by adding 500 ul of MiR-Buffer 4, the slide was pulled forward
for 1 minute and the liquid was removed. MiR-Buffer 4 application was applied once again in
the same way. While the magnetic slide was pulled, 1000 ul of MiR-Buffer 3 was added to
the magnetic beads and the inside of the tubes were washed with this buffer, and then the
buffer was removed. Afterwards, the tubes were treated with MiR-Buffer 6 with a volume of
500 ul, and the liquid was removed 1 minute after the sled was pulled. After the magnetic
slide was pushed into place, 60 ul of MiR-Buffer 5 was added to the tubes and the tubes were
incubated at 95 °C for 10 minutes. After incubation, the tubes were placed in the lower unit
and the sled was pulled forward and waited for 1 minute. The resulting elution was transferred
to a clean tube and stored at -20 °C for long-term storage.

Insulation Efficiency Analysis
Spectrophotometric Analysis

Spectrophotometric measurements of isolated miRNAs were performed by taking 1 ul from
each sample (NanoPhotometer P 300, IMPLEN). Elution buffer (Buffer-5), which was used
during Total RNA isolation, was used as the 'Blank'. The purity values of the RNAs isolated
from the serum were 47.80 -118.00 ng/ul and their concentrations were determined. A
260/280 ratios were read between 1.84-2.01. Each RNA sample was diluted to 200 ng/ul to
enter the PCR according to its concentration (Table 2).

Real Time PCR Analysis

rno-miR-24-3p and 2 different miRNAs (rno-miR-17-5p and rno-miR-30a-5p) were studied
for normalization for a control 7 groups. The reaction was studied in 200 pl thin-walled PCR
tubes with a 50 ul volume of Montania 4896 Real Time PCR Device.

Table 2. miRNA Primers (58)

miRNA Primers

Primers (5°-39) Target Gene

Primer 1-F TGTAAACATCCTCGACTGGAAG rno-miR-30a-5p

Primer 2-F GGCAAAGTGCTTACAGTGC rno-miR-17-5p

Primer 3-F GTTTGGCTCAGTTCAGCAG rno-miR-24-3p

Primer 4-R GTGCAGGGTCCGAGGT Universal R

Primer 5-F GGGTGTAAACATCCTCGAC rno-miR-30a-5p (not worked)
Primer 6-F TGTGTTGTGTAAACATCCTCGAC rno-miR-30a-5p (low yield)

PerfeCTa Universal PCR Primer (Quanta Biosciences) was used with miRNA forward
primers. In addition, 2 different forward primers were used for miRNA 30a-5p, but
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amplification data could not be obtained from 5-F, and amplification results with low
efficiency (at high Ct) were obtained from 6-F.

In addition, a second Dnase 1 (Quanta Biosciences) application was performed to remove
genomic DNA from the isolates. For this purpose, 1 ul of 10 x Reaction Buffer and 2 ul of
PerfeCTa Dnase 1 for 7 ul of RNA were mixed by vortexing. After the mixture was incubated
at 37 °C for 30 minutes in PCR tubes, 1 ul of Stop Buffer was added and Dnase 1 activity was
inactivated at 65° C for 10 minutes.

MiR-17, miR-24 and miR-30a were screened and their use as biomarkers were analyzed in the
isolated control and experimental groups. In this context, gScript microRNA cDNA Synthesis
Kit (Quanta Biosciences) was used to convert miRNAs to cDNA.

First of all, for the poly A tail addition reaction a mix is created and poly A tail synthesis
incubations are performed at 37° C for 60 minutes and at 70° C for 5 minutes (Table 3).

Table 3. Poly A Tail Addition Reaction

Reaction Components Concentration Used Volume (ul)
Poly (A) Tailing Buffer 5X 2
Poly (A) Polymerase 1
Total RNA 100ng- 1 ug 7
Total Volume 10 ul

For cDNA synthesis a mixture is created and incubated at 42 °C for 20 minutes and at 85°C
for 5 minutes. PerfeCTa SYBR Green SuperMix (Quanta Biosciences) was used as a mix for
Real Time PCR amplification of miRNAs translated into cDNA (Table 4).

Table 4. cDNA Synthesis

Reaction Components Concentration Used Volume (ul)
Poly A Reaction 10
MicroRNA cDNA Reaction Mix 9
gScript Reverse Transkriptase 1
Total Volume 20 pl

For the amplification of mMiRNAs with Real Time PCR, a final volume of 50 ul is created in
total and the amplification is performed with the following thermal protocol (Table 5) (Table
6).

Table 5. Amplifications With Real Time PCR

Reaction Components Concentration Used Volume (ul)

PerfeCTa SYBR Green SuperMix | 2X 25

PerfeCTa microRNA Assay Primer | 10 uM 1

(miR-127 ve miR-21)

PerfeCTa Universal PCR Primer 10 uM 1

MicroRNA cDNA (1-10 ng total RNA) 23
Total Volume 50 pl

Ct (cycle threshold) is the name given to the number of cycles (threshold cycle) in real time
PCR experiments where the amount of fluorescent signal exceeds the minimum value
(threshold value) required to be observed. Ct parameter; Indicates the number of cycles in
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which the detected fluorescence threshold is exceeded. Increases in PCR are logarithmic, so
the following points should be taken into account when calculating the fold difference.

Table 6. Thermal Protocol for Amplification

Taq Polimerase activation 95 °C 2 minute

PCR Cycle 95°C 5 seconds
60 °C 15 seconds
70°C 15 seconds
(floresan veri toplama)

Melting Curve Analyse 50°C-90°C

The 2-AACT method has been widely used as a relative quantification strategy for
quantitative real-time polymerase chain reaction (QPCR) data analysis (32).

Values in a thermal protocol; It represents bindings between 0 and 40, and values close to
zero indicate higher values. Values close to forty indicate a lower value.

The difference between the values in the thermal protocol is converted into a mathematical
expression with 2-AACT (-AACT = amount of change) (change value over 2), followed by the
expression increased if the value is displaced towards zero, and decreased if it is displaced
towards forty.

Statistical Analysis

SPSS Windows version 24.0 package program was used for statistical analysis and P<0.05
was accepted as statistically significant. The conformity of the data to the normal distribution
was tested with the Shaphiro Wilk test. In the comparison of numerical data in more than 2
independent groups, one-way analysis of variance (ANOVA) and LSD multiple comparison
tests were used for normally distributed features, and Kruskal Wallis test and All pairwise
multiple comparison test were used for non-normally distributed features. As descriptive
statistics, meantstandard deviation was given for numerical variables, and number and %
values were given for categorical variables.

RESULTS

When real time PCR results are examined,;
= According to the AACt results, the miR-30a was upregulated.
= miR-17 was down regulated (Figure 1)
As a result of the statistical analysis;

e According to Kruskall Wallis test results for both miR-30a and miR-17, statistical
difference between the groups was determined.
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Figure 1. AACt Binding Values of MiR-17 and MiR30a.

All pairwise test was used for the difference between groups. According to the results of this
test;

There was a significant difference of :

e miR-30a levels, between the 6th hour after laminectomy (Group 2) and the 24th hour
after the damage (Group 7).

e miR-30a levels, between the 12th hour (Group 5) and the 24th hour (Group 7).

e miR-30a levels, between the 12th hour with methylprednisolone (Group 6) and the
24th hour without methylprednisolone (Group 7).

e miR-17 levels, between the 6th hour (Group 3) and the 24th hour with
methylprednisolone (Group 8).

e miR-17 levels, between the 12th hour (Group 5) and the 12th hour with
methylprednisolone (Group 6).

e miR-17 levels, between the 12th hour (Group 5) and the 24th hour (Group 7) .

e miR-17 levels, a between the 12th hour (Group 5) and the 24th hour with
methylprednisolone (Group 8).

The gray matter-white matter transition was regular, the structures of neurons were in normal
morphology and protected. No edematous tissues or necrosis was observed in the sections in
the samples belonging to the control group (Figure 2).
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Figure 2. Examination of the control group with Haematoxylin-Eosin dy at x10 magnifiation. Gray matter-
white matter transition is regular. Neurons in normal morphology.

The account of neurons decreased partially in the samples taken at the 6th hour (Group 3).
Focal neuronal apoptosis was detected in some areas. The gray-white matter transition was
regular. Mild focal edema were identified (Figure 3a). Focal light staining was observed in
TNF-a, IL1, and IL1p staining. The account of neurons increased in the 6th-hour samples
with methylprednisolone (Group 4) compared to the group without (Group 3). Apoptotic
neurons and edema were decreased (Figure 3b). The cytoplasm dimension was decreased
compared to nucleus in the samples taken at the 12th hour after spinal damage. The gray-
white matter transition was vanished. Widespread apoptosis, hemorrhagic areas and mild
edema were observed (Figure 3c). The neurons in regular morphology were partially
increased at the 12th hour with methylprednisolone (Group 6) compared to the 12th hour
without (Group 5). The gray matter-white matter transition was slightly fainted (Figure 3d).
Hemorrhage was not observed in samples taken 24 hour (Group 7). Nissl bodies were
detected in the cytoplasm. A large number of apoptotic dense nuclei neurons was observed
(Figure 3e). Normal-looking neurons were significantly increased at the 24th hour with
methylprednisolone (Group 8). Nissl bodies were decreased compared to those without
methylprednisolone (Group 7). The gray matter-white matter transition became evident
(Figure 3f).
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damage. It appears that the number of neurons is reduced and there is mild edema. b) Examination of the group
given methylprednisolone at the 6th hour after spinal injury with Hematoxylin-Eosin dye by x20 magnification.
It was observed that the number of neurons increased compared to the group with spinal damage. c)
Investigation of the group at the 12th hour after spinal injury with Hematoxylin-Eosin dye at x10 magnification.
Significant reduction in gray-white matter transition was observed. d) Examination of the group given
methylprednisolone at the 12th hour after spinal injury with Hematoxylin-Eosin dye by x10 magnification. It
was observed that neurons in regular morphology increased. e) Examination of the group at the 24th hour after
spinal injury with Hematoxylin-Eosin dye by x40 magnification. Nissl bodies showing. f) Examination of the
group given methylprednisolone at the 24th hour after spinal injury with Hematoxylin-Eosin dye by x10
magnification. It was observed that the transition of gray-white matter became evident.
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DISCUSSION

The majority of those exposed to spinal cord injuries are young active adults. For this reason,
it is of great importance to investigate the methods of treatment both personally and
communally and to conduct studies in this regard especially for the morbidity of the patients.

In addition to surgical and physical therapy combinations, pharmacological research continues
throughout the world for spinal injuries. In these studies, it is mainly aimed, to prevent
apoptosis by reducing the secondary effect of spinal cord injury, to increase axon
regeneration, to prevent neuronal tissue replacement, scar and gliosis formation.

The effects of steroids have been emphasized especially in spinal cord injuries in the last
century. For this purpose, many effects of steroids on the spinal cord have been investigated.
Steroids have been shown to specifically prevent potassium loss from damaged cord tissue
and facilitate extracellular calcium reuptake (33). The most beneficial effects of steroids in
spinal cord injury are their inhibitory effects on lipid peroxidation and the maintenance of
metabolic functions. It is also effective in reducing posttraumatic ischemia and slowing
traumatic ion exchange (34).

Due to the widespread use of methylprednisolone in spinal cord injury, the NASCIS 11 study
was initiated to investigate the effect of TrilazadmesylateTM treatment, which acts with the
same mechanism due to its side effects. According to the results of this study, it was found
that there was no difference between the patients when Trilazadmesylate and
methylprednisolone were given in the first 3 hours, and methylprednisolone treatment has
been found to be more effective in correcting motor functions between 3-8 hours (35).

Currently, although the effect and side effect profile of methylprednisolone is discussed, it has
been proven to be effective on the lipid peroxidation mechanism. As a result of recent studies
of human genes and functions, it has been revealed that the genome transcribes thousands of
regulatory "non-coding” RNA (ncRNA) involved in live metabolism and reactions. These
include micro RNA (miRNA), small interfering RNA (siRNA), P-element-induced Wimply
Test (PIWI), interacting RNAs (piRNA), and various "long non-coding RNA" (ncRNA) (36).

miRNA biogenesis begins with the processing of RNA polymerase 1I-RNA polymerase Il1
transcripts post or co transcriptionally (37). Approximately half of all now defined miRNAs
are intragenic and processed usually from introns and comparatively few exons of protein
coding genes, while the remaining are intergenic, transcribed independently of a host gene
and arranged by their its promoters (38,39). Occasionally miRNAs are transcribed as one
lengthy transcript named clusters, which may have similar seed regions, and in this status they
are considered a family (40). The biogenesis of miRNA is categorized into canonical and non-
canonical pathways (41).

Most researches until today have been showed that miRNAs bind to a specific sequence at the
3-UTR of their target mMRNASs to induce translational repression and mRNA deacetylation
and decapping (42, 43). miRNA binding places have also been detected in other mRNA
regions including the 5’-UTR and coding sequence, as well as within promoter regions (43).
The linking of miRNAs to 5-UTR and coding regions have silencing effects on gene
expression while miRNA interaction with promoter region has been declared to induce
transcription (44, 45). On the other hand, more studies are required to fully understand the
functional importance of this kind of interplay (41).
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Studies have been conducted on the relationship of microRNAs to many neuronal diseases
and neurodegeneration, and the examination of the changes in spinal cord injury have been
recently (46, 47). MiRNA values changed after spinal cord injury in rats were started to have
been investigated by microarray analysis and real-time quantitative reverse transcriptase
polymerase chain reaction (QRT-PCR) method. Previous studies have been shown increases in
miRNA in spinal cord tissue (48).

Afterwards, was detected 269 of 350 miRNAs that were studied as a result of microarray
analysis in the spinal cord of adult rats by Liu et al. These miRNAs were divided into four
groups according to signal changes, those with low level (intensity <500), medium level
(500-4999), high level (5000-9999) and highest level (>1000). In this study, significant
changes was observed in 60 of 269 miRNAs detected after spinal cord injury. Changes in
MiRNAs appeared at different times as down and up-regulation. Among these, it was
observed that the miR-17 we selected in our study was down-regulated in the first 4 hours
after spinal cord injury and showed marked upregulation on the 1st and 7th days. They also
mentioned that miR17 along with miR-21, miR-145, miR-214, miR-133a, miR-133b, miR-
674-5p, miR-15b, miR-20a, miR206, miR-672, miR-103 and miR-107, is a potential target for
anti-apoptotic gene Bcl2-1 and Bcl2-2 after spinal cord injury of these miRNAS (49).

In another study under the action of intercellular adhesion molecule 1 (ICAML1), Interleukin-
1B (IL-1B) and Tumor Necrosis Factor-o. (TNF-o) miR-181a, miR-411, miR-99a, miR-34a
MiRNAs such as miR-30c, miR-384-5p and miR-30b-5p, miR-486 have been found to be
downregulated, while miR-17, miR-20 and miR-124a are upregulated (50-53).

MiR-17 has been shown to take part in the inflammatory process that results in spinal cord
injury. Upon the start of the inflammatory process, of miR-17 was held responsible for
upregulation on the 1th day. In our study, the first 24-hour early spinal injury period was
studied. As a result of our study, it was observed that miRNA-17-5p, which is a member of
the miR-17 family, is the most downregulated in the 12th hour and this downregulation
decreases significantly in the 24th hour. It was found that this downregulation, which
occurred at the 12th hour, was significantly reduced with methylprednisolone. As a result of
these results, it was determined that miR-17-5p was downregulated in the first 24 hours to
peak at the 12th hour of spinal cord damage and that miR-17 down-regulation decreased at the
12th hour by administration of methylprednisolone. It was previously known that MiR-17-5p
was upregulated after at the 24th hour for proliferation of cells such as astrocytes and
oligodendrocytes in spinal cord injury. In our study, it is thought that miR-17-5p, which was
detected to be down-regulated at the 12th hour, may also play a role in decreasing cell
proliferation at the 24th hour. It was also stated in another study that miR-17 is specific for
oligodendrocytes and increases the increase of oligodendrocyte proliferation cells by
inhibition of the AKT pathway (54).

In a study by Chang et al., miR-30a was shown to be down-regulated. In our study, we
determined that the spinal cord injury of miR-30a-5p was upregulated in the first 24 hours,
which is the early damage period (55). It was observed that miR-30a-5p has the highest
upregulation at the 6th hour after spinal injury, then this increase decreases and at the end of
the 24th hour, the upregulation was at the lowest level. It was understood that the
methylprednisolone is not effective at the 12th hour, by looking at the values of the 12th hour
of the group with and without methylprednisolone. However, at the end of 24th hour,
methylprednisolone was detected a decrease in miR-30a-5p upregulation. As can be seen from
this, it is thought that methylprednisolone reduces miR-30a upregulation by affecting damage
mechanisms occurring at the 24th hour.
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Important steps have been taken with genetic studies on the mechanism of spinal cord injury.
MicroRNAs has been shown to play an effective role in damage mechanisms, and
methylprednisolone has been shown to be effective in providing treatment by affecting these
microRNAs (56, 57). In the early injury period after spinal cord trauma, miRNAs previously
detected in the spinal cord were shown to be up-regulated and down-regulated. Changes in
this microRNA have been shown to vary with methylprednisolone, which is used in spinal
cord injury.

CONCLUSION

In this study, it was observed that miR-17-5p was down-regulated and miR30a-5p was up-
regulated after spinal cord injury in male Sprague-Dawley rats. In addition, the effect of
methylprednisolone, which has been proven to have an effect on spinal cord damage but is
controversial due to its side-effect profile, was investigated. It has been determined that miR-
17-5p is effective in the down-regulation at the 12th hour after spinal cord injury with the
effect of methylprednisolone. It was determined that the up-regulation of MiR-30a-5p was
significantly reduced at the 24th hour by the effect of methylprednisolone.

It has been shown that miRNAs previously detected in the spinal cord are up-regulated and
down-regulated in the early injury period after spinal cord trauma. It has been shown that
changes in this microRNA change with methylprednisolone, which is used in spinal cord
injury. Considering the side-effect profile of methylprednisolone, this study will lead to the
development of new treatment methods over these microRNAs in the coming years, by
revealing the mechanisms of microRNAs that can act on the spinal cord.

This study will lead to the development of new treatment methods over these microRNAS in
the coming years by revealing the mechanisms of microRNAs that may have an effect on the
spinal cord, considering the side effect profile of methylprednisolone.
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Ozet

Amac: Kronik bobrek yetmezligi (KBY) olup Covid 19 enfeksiyonu ge¢iren olgularda prediyaliz hasta
egitiminin enfeksiyon siirecine ve renal fonksiyonlarin seyrine olan etkisinin incelenmesi.

Yontem: Nefroloji Bilim Dali’nda takipli olgular geriye doniik taranarak renal replasman tedavisi almayan KBY
tanili ve Covid-19 Hastalik oykiisii olan 98 hasta dahil edildi. Egitim alan ve almayan grubun sigara, alkol,
kullandigr ilag, ek hastalik &zellikleri, laboratuvar degerleri, favipiravir kullanimi, hastanede yatis Oykiisii,
entiibasyon orani, morbidite, mortalite orani, seyirde hemodiyaliz ihtiyaci bakimindan karsilastirmasi yapildi.
Bulgular: Vakalarm %34,7’si egitim almayan, %65,3’i egitimli olarak saptandi. Egitim almayan vakalarin
%38’inin, egitimli vakalarin ise %62,5’inin kadin oldugu bulundu. Egitim almayan vakalarin sigara kullanim
orant daha yiiksek (p=0,008) bulundu. Egitimli vakalarin Covid-19 sonrasi kreatinin degerinin Covid-19 dncesi
kreatinin degerine goére azaldigi (p=0,004), GFR medyan degerlerinin anlamli seviyede arttigi (p<0,001)
bulundu. Egitimli vakalarin favipiravir kullaniminin daha fazla oldugu (p=0,026) bulundu.

Sonug¢: Calismamizda prediyaliz KBY hasta egitiminin Covid-19 sonrasi gelisebilecek renal fonksiyon kaybina
sebep olmadigini hatta bobrek fonksiyonlarinda iyilesme sagladigi gosterildi.

Anahtar Kelimeler: COVID-19, SARS-CoV-2, Kronik Bébrek Yetmezligi, Hastalarin Egitimi.

Abstract

Objective: Investigation of the effect of predialysis patient education on the infection process and the course of
renal functions in patients with chronic kidney failure (CKD) and Covid 19 infection.

Method: The cases followed in the Department of Nephrology were retrospectively scanned, and 98 patients
with a diagnosis of CRF and a history of Covid-19 disease who did not receive renal replacement therapy were
included. A comparison was made between the groups who received and did not receive training in terms of
smoking, alcohol, drug use, additional disease characteristics, laboratory values, favipiravir use, hospitalization
history, intubation rate, morbidity, mortality rate, and need for hemodialysis in the course.

Results: 34.7% of the cases were uneducated and 65.3% were educated. It was found that 38% of the
uneducated cases and 62.5% of the educated cases were women. The rate of smoking was found to be higher in
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cases who did not receive education (p=0.008). It was found that the creatinine value of educated cases after
Covid-19 decreased compared to the creatinine value before Covid-19 (p=0.004), and GFR median values
increased significantly (p<0.001). It was found that educated cases had more favipiravir use (p=0.026).
Conclusion: In our study, it was shown that predialysis CKD patient education did not cause loss of renal
function that may develop after Covid-19, and even improved kidney functions.

Key words: COVID-19, SARS-CoV-2, Chronic kidney failure, Education of patients.

GIRIS

2019 Aralik aymmda Cin’den ortaya c¢ikan SARS-CoV-2’nin neden oldugu Covid-19
pandemisi, tim diinyada kiiresel saglik iizerinde 6nemli etkilere sebep olmustur (1,2) Cogu
durumda semptomlar hafif olsa da, viriis akciger ile birlikte kalp, sinir sistemi, bobrek gibi
organlar1 hasarlama kapasitesine sahip olabilir (3,4) Kronik bobrek yetmezligi (KBY); onceki
yillardaki grip gibi salginlarda, genel popiilasyonla karsilastirildiginda artan mortalite ile
iliskili bir komorbiditedir (5). KBY hastalar1 daha yasl bireylerden olusur; bu nedenle bu
hastalarda ek hastaliklar ve belirli derecede immiin disfonksiyon mevcuttur (5-7) KBY
hastalarinda pnomoni ve sepsis nedenli hastaneye yatis oran1 daha ytliksek ve hastanede yatis
siiresi daha uzun bulunmustur (8). Ayrica enfeksiyon, son donem bobrek yetmezligi
hastalarinin 6liim nedenlerinin en basinda gelir (9,10).

Kronik bobrek yetmezligi olup renal replasman tedavisi baslanmamis hastalarda prediyaliz
hasta egitiminin hastalik surveyi tizerine olumlu etkileri olmaktadir. Literatiirde yer alan bir
cok calismada prediyaliz hasta egitimi alan olgularda diyalize gidis siirecinin uzadigi,
komplikasyon sikliginin azaldigi ve medikal tedaviuyumunun arttigi izlenmektedir (11-16).
Yani sira uzun donem egitim alan hastalarda renal replasman tedavisi baslangicinda diyaliz
sekansinin belirlenmesi ve diizenlenmesinin de egitim almayan hastalara nazaran daha
anlagihir ve kolay oldugu bu nedenle renal replasman tedavisi siiresince de daha az
komplikasyonla karsilasildigi bilinmektedir (17).

Covid-19 enfeksiyonu c¢esitli immiin mekanizmalar sonucunda bir¢ok organda hasara yol
acar. Akciger lezyonlarmin histopatolojik incelemesinde 6dem, protein kacisi, akciger
hiicrelerinde fokal reaktif hiperplazi, enflamatuar hiicresel komponentler tarafindan lokal
infiltrasyon izlenmistir. Diger tip ARDS’lere gore ciddi fibroz ile seyreden anormal iyilesme
goriiliir (18,19).

Doku faktorii salinimi, fibrinojen artisi, endotelden Von Willebrant Faktor salinimi, akut
enflamasyon nedeniyle antitrombin tiiketimi, virlisiin indiikledigi endotel disfonksiyonu,
kompleman aktivasyonu gibi olaylar nedeniyle koagiilopati gelisir ve farkli organlarda
tromboz karsimiza ¢ikar (20,21).

Kalp, Covid-19°da en fazla etkilenen organlardandir. Kalpteki ciddi enflamasyonun kalp
kasma verdigi hasar, sitokin diizeylerindeki artisin miyokard hiicrelerinde nekroza sebep
olmas1 nedeniyle Covid-19 hastalarinda miyokardit, ritim bozuklugu ve miyokard enfarktiisii
daha fazla goriilmektedir (22).

Onceki koronaviriis enfeksiyonlarindaki gibi Covid-19 enfeksiyonu da karacigeri tutmaktadir.
Hastalar karaciger fonksiyon testleri (KCFT) yiiksekligi ile gelebilir veya hastalik seyrinde
yiikselebilir (23). Gastrointestinal sistemde ACE-2 reseptorleri bulunmasi nedeniyle Covid-19
hastalar1 bulanti, kusma, ishal, karin agris1 gibi sikayetlerle bagvurabilirler (24).
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Covid-19 hastaligina yakalanan kisilerde akut bobrek hasari gelistigi goriilmiis, KBY olan
kisilerin de bobrek fonksiyonlarinin daha da azaldigi yapilan c¢aligmalarda gdsterilmistir.
Hastalik seyrinde gelisen bobrek hasarmin sebebi hemodinamik degisiklikler mi, yoksa
viriisiin dogrudan yaptigi direk hasar mi1 oldugu net degildir. Bu konu ile ilgili ¢esitli
arastirmalar mevcuttur. Bazilarinda akut tiibliler nekroz bulgulari, bazilarinda lenfosit
infiltrasyonu, bazilarinda kompleman birikimi, bazilarinda podositlerde ve proksimal tiibiiller
tizerinde viriisiin direk sitopatik etkisinin bulgulart saptanmistir (25-27).

KBY’ de Hasta Egitiminin Klinik Etkileri

KBY gibi kronik hastaliklar1 olan hastalar i¢in hasta egitimi, basarili saglik davranisi
degisiklikleri gelistirmek icin kritik 6neme sahiptir. Hastalara nefrologlari, hemsireleri ve
egitim ekibi tarafindan diyaliz Oncesi egitim verilmesi ve hastalarin diizenli egitim
programlarina katilmasi bobrek hastaliklarinin ilerlemesini ve bobrek yetmezligi sonucu
gelisebilen istenmeyen durumlart ve yan etkileri (kansizlik, hipertansiyon, beslenme
bozukluklari, kemik hastaliklari, kan asit yiikiiniin artmasi gibi durumlar) azaltabilmektedir.
Bu hastalarin sakatlik ve 6liim oranlar1 daha diisiik olmaktadir. Yasam kaliteleri artmakta, acil
diyaliz gereksinimleri azalmaktadir. Yine bu egitimlere katilan hastalarda daha ¢ok planli bir
diyalize baslama, fistiil veya kalic1 kateterle diyalize baslama veya diyalize hi¢ girmeden
direkt bobrek nakline gidis (pre-emptif) séz konusu olabilmektedir. Egitim programlarina
katilmayan veya egitimlere ge¢ yonlendirilen 6zellikle yaslh hastalarda ise erken 6liim ve
sakat kalma riski artmakta, hastane yatis siireleri daha uzun olmakta, maliyetler artmakta ve
bu hastalarda daha ¢ok gecici katater kullaniminin oldugu, acil olarak diyalize alinma riskinin
daha yiiksek oldugu goriilmektedir (28-36).

KBY’de Hasta Egitiminin Bileseni Olan Beslenme Alhskanhklar1 ve Yasam Tarz
Degisiklikleri

KBY ile ilgili birgok risk faktorii hasta egitimi ile degistirilebilir. Hipertansiyon, proteiniiri,
sigara, alkol alimi, hareketsizlik, diizensiz egzersiz, obezite, yeterince su tiikketmeme,
hiperglisemi, hiperfosfatemi, hiperiirisemi, asir1 tuz tiiketimi, asir1 kirmizi et tiiketimi, doymus
ve trans yag asitlerinin yiiksek tiikketimi, nefrotoksik ilag kullanimi1 (NSAID'ler, iyotlu kontrast
maddeler, aminoglikozit antibiyotikler, metformin, vb.) gibi KBY ilerlemesinde risk faktorii
olan durumlarin ¢ogu, iyi hasta egitimi ve bakimi ile azaltilabilir veya ortadan kaldirilabilir.
Ayrica hasta egitimi, antihipertansif ilag ihtiyacini azaltir, glinliik alinan toplam ilag sayisini
azaltir ve kronik bobrek hastalarinda sigara ve asir1 tuz alimini ve nefrotoksik ila¢ kullanimini
azaltmaya yardimci olur (32-36).

Beslenme Ahskanliklar: ve Yasam Tarzimin Immiin Sistem Uzerine Etkisi

Beslenme, immiin sistemin %g85’ini olusturur. Bagirsak mikrobiyotasinin sagligini
gelistirmesini ve arttirmasini saglar. Bulasici olan ve olmayan ¢ogu hastaliktan korunmak iyi
bir immiin sisteme baglidir. Yeterli miktarda yesil yaprakli sebze, lif bakimindan zengin olan
baklagil ve tahillarin tiiketimi immiin sistemi gii¢clendirmektedir (37). Fiziksel aktivitenin
diyabet, obezite gibi hastaliklara kars1 koruyucu ve tedavi edici etkileri bilinmektedir. Fiziksel
aktivite yiirliyiis, bisiklete binme ve dans, yoga gibi bircok farkli sekilde gerceklestirilebilir.
Diizenli egzersiz ve spesifik beslenme stratejileri, immiin sistemin giiclenmesi i¢in baslica
stratejilerdir (38). Evde uzun siire zaman gecirmek; hareketsizligin artmasina ve kalori
harcamasindaki azalmayla birlikte kronik hastaliklarin ortaya ¢ikmasi ve/veya ilerlemesi, kas
giicii ve kitlesinde kayba neden olmaktadir. Ek olarak immiin kayip olusturarak viral
enfeksiyon riskini arttirmaktadir (39).
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Dogru ve uygun beslenme kurallarin1 ve yasam tarzi degisikliklerini 6grenmek, her asamada
KBY olan hastalar icin hayati 6nem tasir. Hastalar, dogru yiyecek ve icecekleri tiikketerek ve
sodyum, potasyum ve fosfordan kaginarak KBY 'ye bagli bazi saglik sorunlarini 6nleyebilir
veya geciktirebilir (40). KBY’ de iiremi ile iligkili olarak bagisiklik sisteminin islevleri
azalmistir. Bobrek fonksiyonunun ilerleyici kaybi, lenfoid hiicre soyu iizerinde, naif T ve B
hiicrelerinin sayisinin azalmasina, T hiicre farklilagmasinin artmasina ve telomer uzunlugunun
kaybina neden olan derin bir etki ile iligkilidir. Bu edinilmis immiin yetmezligin morbidite ve
mortalite lizerindeki sonuglari dnemlidir, ¢iinkii KBY hastalarinin en sik 6liim sebebi
enfeksiyonlardir (41).

Beslenme Immiin Sistem ile Covid-19 Tliskisi

Saglikli bir immiin sistem yaniti, yeterli ve dengeli beslenmeye baghdir. Ornegin, yeterli
protein alimi, optimal antikor iiretimini destekler. D vitamini, antikor salgilayan hiicreleri
aktive eder ve A vitamini, T hiicre ¢gogalmasini uyarir. Vitaminler (A, B6, B12, C, D, E ve
folat), eser elementleri (yani ¢inko, demir, selenyum, magnezyum ve bakir) ve omega-3 yag
asitleri (eikosapentaenoik asit (EPA) ve dokosaheksaenoik asit (DHA)), bagisiklik
fonksiyonunu gelistirmek i¢in tamamlayict bir rol oynamaktadir. Mikro besinler
immiinomodiilasyon i¢in hayati 6neme sahiptir ve eksiklikleri viral enfeksiyonlara duyarlilig
artirabilir (42).

Yapilan ¢alismalardan ¢ikan sonuglar SARS-CoV2’nin yasl, komorbid ve hipoalbliminemik
olgularda daha ciddi sorunlar olusturdugunu gostermektedir. Ve bu calismalarda Covid-
19°dan korunma ve tedavide beslenmenin olduk¢a ©nemli oldugu vurgulanmaktadir.
Sarkopeni ve viicut kitle indeksinin yiiksek olmasi Covid-19’Iu vakalarda koétii prognoz ile
iligkili bulunmustur. Ek olarak yetersiz beslenme de kotii prognoz kriterlerindendir (43).
Biitiin viral enfeksiyonlarda oldugu gibi Covid-19 da immiin sistemi diisiik olan kisilerde
daha sik izlenmektedir (44). Protein ve kaloriden zayif beslenme; hastaliklara karsi immiin
sistemi zayiflatmakta ve bulasici hastalik riskini arttirmaktadir. Ayrica yapilan bir ¢alismada
protein ve enerjiden yoksun beslenme sonucunda Influenza enfeksiyonuna yanit olarak artan
yasla birlikte artan bir mortalite goriilmiistiir. Bu durumun sebebinin viicut kitle indeksinin
diisiik olmas1 nedeniyle immiin sistemin yeterli giice sahip olmamasi olabilir (45).

Prediyaliz KBY Hastalarina Tarafimizca Verilen Hasta Egitimin Ozellikleri

Prediyaliz hasta egitimi, giiniimiiz modern tibbr1 ile bobrek fonksiyonlarini iyilestirmenin yani
sira hastalarin sosyal ve psikolojik durumlarini iyilestirmeyi, immiin sistemi daha gii¢lii hale
getirerek enfeksiyonlardan korumayi, enfeksiyona yakalanma durumunda daha hafif atlatmay:
amaglamaktadir.

Daha once tarafimizca yapilan ¢aligmalarda bu egitimi uygulayan hastalarin KBY’ ye bagh
morbidite ve mortalitesinin azaldigi, yasam kalitesinin arttig1 gosterilmistir (46). Tarafimizca
verilen prediyaliz hasta egitiminin bilesenleri; hasta ve bakic1 egitimi, yasam tarzi
degisiklikleri, beslenme ve diizenli egzersiz, dogru dozlarda dogru ilaglarin kullanimi, moral
ve motivasyon destegi, sivi dengesi ayari, rezidii bobrek fonksiyonlarini koruma ve
nefroprotektif alternatif tip tedavileridir (Sekil 6) (47). Sosyal medya araciligi ile hastalarin
diyet ve yasam tarz ile ilgili sorularin1 yanitlamak i¢in, egitici videolar diizenleyerek hasta ve
bakicilarinin egitimi amaglandi. Pandemi nedeniyle toplantilar diizenlenemedi. Poliklinik
kontrolleri sirasinda hastalarin tuz alimi azaltilip, yerine bobrek dostu baharatlar ve sifali
bitkiler koyuldu. Sigara kesilerek egzersiz siiresi arttirildi. Zararli igecekler, islenmis etler,
margarin ve beyaz unlu mamiiller yasaklanarak bobrek dostu {irlinlerle degistirildi. Giinliik
protein alim miktar1 azaltildi. Glines banyosu 6nerildi. Hem hastalarda hem hasta bakicilarda
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varolan depresyon ve anksiyete tedavi edildi. Siesta uygulamasi baglatilarak hastalarimizdaki
bozulmus uyku paterni diizenlendi. Hastalarin tiim takipleri ayni nefrolog tarafindan yapildi.
Hastalarimiz herhangi bir soru sormak istediklerinde 7 giin 24 saat nefrologlar ile dogrudan
iletisime gegecek sekilde haberlesmeleri saglandi.

YONTEM
Calisma Dizayni ve Hastalar, Istatistiksel Analiz

Calismamizda Mart 2020 - Aralik 2021 tarihleri arasinda Nefroloji Poliklinigi’'ne bagvuran
renal replasman tedavisi almayan KBY tanili ve Covid-19 hastalik oykiisii (nazofaringeal
siriintii ¢ubugu ile PCR pozitif saptanan hastalar) olan98 hastadan elde edilen veriler
retrospektif olarak incelendi.Bunlardan Covid- 19 hastaligi 6ncesi en az 1 yil siire ile
takibimizde olan hastalar, egitimli grup olarak adlandirildi. 1 yildan daha az siire takip
ettigimiz hastalar, egitimli olmayan grup olarak adlandirildi. Segilen hastalarin demografik
verileri (yas, cinsiyet), laboratuvar bulgular1 (kan glukozu, tam kan sayimi, iire, kreatinin,
sodyum, potasyum, kalsiyum, fosfor, Chronic Kidney Disease Epidemiology Collaboration’ a
gore glomeruler filtrasyon hizi), egitimli hasta olup olmadigi, seyirde hemodiyaliz ihtiyaci,
favipravir kullanimi, mortalite orani, entiibasyon Oykiisii orani, yogun bakim ihtiyaci,
hastanede yatip yatmadigi, hastanede yattiysa yatis siiresi, morbidite oran1 (serebrovaskiiler
olay (SVO), miyokard enfarktiisii (MI), pulmoner emboli vs.) dijital ortamda kayit altina
alinip SPSS programina kaydedildi. Boylece istatiksel hesaplamalar yapilarak iki grubun
karsilastirtlmasi yapildi. Tiim analizler i¢in anlamlilik seviyesi p<0,05 olarak belirlendi.
Analizlerin uygulamasinda IBM SPSS 22.0 programi kullanildu.

Etik Onay

Arastirma, Helsinki Deklerasyonu’na uygun olarak yiriitilmiis olup, ¢alismanin
gerceklestirilebilmesi i¢in Balikesir Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan izin alinmistir (Tarih: 26.05.2021/ Say1: 2021/118).

BULGULAR

Arastirmada degerlendirilen 98 vakanin 34’1 (%34,7) egitim almayan, 64i (%065,3)
egitimliydi. Egitim almayan vakalarin 13’lniin (%38,2), egitimli vakalarin ise 40’1nin
(%62,5) kadin oldugu bulundu (Tablo 1).

Tablo 1. Arastirmada Degerlendirilen Egitim Alan Ve Almayan Vakalarm Yas Ve Cinsiyet Ozelliklerinin
Karsilagtirilmast

EGITiM

Egitimsiz (n=34) Egitimli (n=64)
n % n % p
CINSIYET KADIN | 13 38,2 40 62,5 0,022°
ERKEK |21 61,8 24 37,5
Ort. SS. Ort. SS.
YAS 57,77 18,04 60,03 14,00 0,493°

Egitim almayan vakalarin sigara kullanim oranlarinin, egitimli vakalarin sigara oranlarindan
istatistiksel agidan anlamli seviyede daha yiiksek oldugu (p=0,008) bulundu (Tablo 2).
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Tablo 2. Arastirmada Degerlendirilen Egitim Alan Ve Almayan Vakalarin Sigara, Alkol Ve Kullandig1 ilag
Ozelliklerinin Karsilastirilmas1

EGITIM

Egitimsiz Egitimi olan
n % n % p?

SIGARA Hay1r 27 79,4 62 96,9 0,008*
Evet 7 20,6 2 3,1

ALKOL Hayrr | 32 94,1 63 98,4 0,275*
Evet 2 59 1 1,6

OAD Hayrr | 23 67,6 54 84,4 0,055
Evet 11 324 10 15,6

INSULIN Hayir | 33 97,1 54 84,4 0,091*
Evet 1 29 10 15,6

ACEI Hayrr | 31 91,2 59 92,2 0,862
Evet 3 8,8 5 7,8

ARB Hayrr | 28 82,4 58 90,6 0,234
Evet 6 17,6 6 9,4

CaKB Hayrr | 21 61,8 34 53,1 0,412
Evet 13 38,2 30 46,9

BB Hayir | 19 55,9 28 43,8 0,252
Evet 15 441 36 56,3

DIiU Hayrr | 26 76,5 55 85,9 0,239
Evet 8 23,5 9 14,1

MG Hayir 32 94,1 57 89,1 0,402
Evet 2 5,9 7 10,9

NAHCO3 Hayrr | 17 50,0 29 45,3 0,658
Evet 17 50,0 35 54,7

VIT D Hayir | 22 64,7 36 56,3 0,418
Evet 12 35,3 28 43,8

a=Ki-Kare Analizi, *Fisher’s Exact Test Sonucu

OAD: Oral antidiabetik ilag, ACEI: Ace Inhibitorii, ARB: Aldosteron reseptdr blokeri, CaKB: Kalsiyum kanal
blokeri, BB: Beta bloker, DIU: Diiiretik, MG: Magnezyum preparati, NAHCO3: Sodyum bikarbonat, VIT D:
Vitamin d preparati.

Egitim alan ve almayan vakalar arasinda ek hastalik 6zellik oranlarinin istatistiksel agidan
anlamli seviyede farkli olmadigi bulundu (Tablo3).

Tablo 3. Arastirmada Degerlendirilen Egitim Alan Ve Almayan Vakalarmm Ek Hastalik Ozelliklerinin
Karsilagtirilmast

Egitimsiz Egitimi olan
n % n % p?
DM Hayir | 24 70,6 47 73,4 0,764
Evet 10 29,4 17 26,6
HT Hayrr | 9 26,5 13 20,3 0,487
Evet 25 73,5 51 79,7
PKBH Hayir | 33 97,1 60 93,8 0,656*
Evet 1 2,9 4 6,3
NEFROLITIAZIS Hayir | 33 97,1 61 95,3 0,999*
Evet 1 2,9 3 4.7
GLOMERULONEFRIT | Hayrr | 32 94,1 57 89,1 0,409
Evet 2 59 7 10,9
FMF Hayir | 33 97,1 64 100,0 0,347*
Evet 1 2,9 0 0,0
ASKH Hayir | 26 76,5 40 62,5 0,160
Evet 8 23,5 24 37,5

a=Ki-Kare Analizi, *Fisher’sExact Test Sonucu

DM: Diabetes Mellitus, HT: Hipertansiyon, PBKH: Polikistik Bobrek Hastaligi, FMF: Ailevi Akdeniz Atesi,

ASKH: Aterosklerotik koroner kalp hastaligi.

actamedicaruha.com

Sayfa 415




Covid-19 Enfeksiyon Oykiisii Olan ve Heniiz Renal Replasman Tedavisi Almayan Kronik Béobrek
Yetmezligi Hastalarinda, Prediyaliz Hasta Egitiminin Covid-19 Hastallk Seyri ve Renal Fonksiyonlar
Uzerine Olan Etkisinin Arastirilmasi. Ozkan B, ve ark.

Egitim alan ve almayan vakalar arasinda Covid-19’a yakalanmadan 6nceki son 6 ay iginde
glomeruler filtrasyon hizi (GFR) ve kreatinin degerleri ortalamalarinin istatistiksel agidan
anlamli derecede farklilik gostermedigi bulundu (Tablo 4). Yani tiim hastalar Covid-19’a
yakalanmadan 6nce bobrek fonksiyonlari agisindan aralarinda fark yoktu.

Tablo 4. Arastirmada Degerlendirilen Egitim Alan Ve Almayan Vakalarin Covid-19 Oncesi Son 6 Aydaki GFR
Ve Kreatinin Degerlerinin Karsilastirilmasi

v
,00 1,00
Ort. SS. Med. | %25 | %75 | Ort. SS. Med. | %25 %75 p
SON6 AY GFRORT | 27,20 | 18,10 | 20,50 | 13,36 | 40,00 | 26,11 | 17,05 | 21,35 | 12,87 | 37,16 0,737b
SON 6 AY KR ORT. 323 |19 323 [159 |387 |315 |176 |284 | 1,71 4,06 0,941b

Egitim almayan vakalarin Covid-19 sonrasi iire (p=0,040) ve kreatinin (p=0,008)medyan
degerlerinin Covid-19 Oncesi iire ve kreatinin medyan degerlerine gore istatistiksel agidan
anlamli seviyede arttigi, GFR (p=0,014) medyan degerinin iseistatistiksel agidan anlamli
seviyede azaldigi bulundu .Egitim almayan vakalarin Covid-19 sonrasi fosfor medyan
degerlerinin Covid-19 o6ncesi fosfor medyan degerlerine gore istatistiksel agidan anlamli
seviyede arttigi (p=0,043) bulundu (Tablo 5).

Tablo 5. Arastirmada Degerlendirilen Egitim Almayan Vakalarin Covid-19 Sonrasi Laboratuvar Degerlerinin

Degisimi

GLUKOZ Oncesi 113,29 45,80 98,50 91,00 116,00 0,087a
Sonrast | 99,45 20,20 94,00 86,00 110,00

URE Oncesi 105,15 59,56 101,00 56,00 130,00 0,040a
Sonrasi 116,29 72,79 105,50 52,00 150,00

KRE Oncesi 4,06 3,12 3,80 2,16 4,85 0,008a
Sonras1 | 4,43 2,47 3,97 2,80 4,68

GFR Oncesi 26,70 18,21 20,24 13,00 41,15 0,014a
Sonrasi 23,17 18,69 14,55 11,20 40,00

PTH Oncesi 182,30 150,41 160,00 71,00 260,00 0,863a
Sonrast | 175,08 139,85 156,00 70,00 221,50

Na Oncesi 137,88 3,85 139,00 135,00 141,00 0,320b
Sonrast | 138,52 2,63 139,00 137,00 140,00

K Oncesi 4,82 ,61 4,80 4,50 5,10 0,626a
Sonrast | 4,88 ,52 4,80 4,50 5,20

Ca Oncesi 9,02 75 9,10 8,40 9,60 0,077b
Sonrasi 9,26 71 9,30 8,60 9,80

P Oncesi 4,52 1,34 4,25 3,70 5,00 0,043a
Sonras1 | 4,87 1,79 4,90 3,90 5,20

Mg Oncesi 2,18 ,38 2,10 1,90 2,30 0,693a
Sonras1 | 2,17 29 2,10 1,90 2,30

HGB Oncesi 11,63 2,04 11,85 10,40 13,00 0,247b
Sonrast | 11,56 2,33 11,60 9,90 13,30

UA Oncesi 7,25 1,59 7,30 6,00 8,00 0,502b
Sonrast | 7,40 2,20 7,30 5,80 8,10

CRP Oncesi 6,64 6,47 3,00 3,00 7,20 0,487a
Sonrast | 9,26 12,31 3,00 3,00 12,40

SPOT Oncesi 2647,24 3408,62 1606,00 700,00 3120,00 0,538a
Sonras1 | 2432,46 3411,92 1421,00 855,10 2429,00

Ort.=Ortalama, SS.=Standart Sapma, a=Wilcoxon Isaretli Siralar Testi, b=Bagiml1 Gruplar t testi, Kre: Kreatin,
GFR: Glomeruler Filtrasyon Hizi, PTH: Parathormon, Na: Sodyum, K: Potasyum, Ca: Kalsiyum, P: Fosfor, Mg:
Magnezyum, WBC: Lokosit, HB: Hemoglobin, CRP: C-Reaktif Protein SPOT: Spot idrar protein/kreatin orani.
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Egitimli vakalarin Covid-19 sonrasi kreatinin medyan degerlerinin Covid-19 oncesi kreatinin
medyan degerlerine gore istatistiksel agidan anlamli seviyede azaldigi (p=0,004) bulundu
(Tablo 6).

Egitimli vakalarin Covid-19 sonrast GFR medyan degerlerinin Covid-19 6ncesi GFR medyan
degerlerine gore istatistiksel agidan anlamli seviyede arttigi (p<0,001) bulundu (Tablo 6).

Egitimli vakalarin Covid-19 sonrast hemoglobin deger ortalamalarinin Covid-19 6ncesi

hemoglobin deger ortalamalarina gore istatistiksel acidan anlamli seviyede azaldig:
(p=0,002) bulundu (Tablo 6).

Tablo 6. Arastirmada Degerlendirilen Egitimli Vakalarin Covid-19 Sonras1 Laboratuvar Degerlerinin Degigimi

%25 %75 p

GLUKOZ Oncesi 117,36 48,87 98,50 90,00 119,00 0,917a
Sonrasi 116,81 55,01 95,00 87,00 117,00

URE Oncesi 99,91 54,29 83,00 57,50 142,00 0,297b
Sonrasi 96,42 52,89 86,00 58,00 117,00

KRE Oncesi 3,36 1,73 3,16 1,76 4,49 0,004a
Sonrasi 3,39 2,47 2,93 1,80 4,07

GFR Oncesi 24,33 15,55 19,85 11,62 35,74 <0,001a
Sonrasi 25,29 17,73 20,44 12,65 33,36

PTH Oncesi 247,21 204,51 200,50 89,70 325,60 0,150a
Sonrasi 206,36 143,64 179,30 99,00 281,00

Na Oncesi 138,39 2,15 138,00 137,00 140,00 0,740b
Sonrasi 138,23 2,69 138,00 137,00 140,00

K Oncesi 4,87 ,60 4,80 4,40 5,30 0,999b
Sonrasi 4,81 ,61 4,70 4,40 5,30

Ca Oncesi 9,07 81 9,20 8,75 9,60 0,960a
Sonrasi 9,12 ,84 9,30 8,70 9,70

P Oncesi 4,38 1,26 4,10 3,55 5,05 0,240a
Sonrasi 4,40 1,19 4,20 3,60 5,10

Mg Oncesi 2,19 31 2,20 2,00 2,30 0,852a
Sonrasi 2,19 27 2,20 2,00 2,30

HGB Oncesi 12,12 2,04 12,15 10,70 13,45 0,002b
Sonrasi 11,56 2,33 11,60 9,90 13,30

UA Oncesi 7,25 1,59 7,30 6,00 8,00 0,869b
Sonrasi 7,40 2,20 7,30 5,80 8,10

CRP Oncesi 6,64 6,47 3,00 3,00 7,20 0,376a
Sonrasi 9,26 12,31 3,00 3,00 12,40

SPOT Oncesi 2647,24 3408,62 1606,00 700,00 3120,00 0,088a
Sonrasi 2432,46 3411,92 1421,00 855,10 2429,00

Ort.=Ortalama, SS.=Standart Sapma, a=Wilcoxon Isaretli Siralar Testi, b=Bagimli Gruplar t testi, Kre: Kreatin,
GFR: Glomeruler Filtrasyon Hizi, PTH: Parathormon, Na: Sodyum, K: Potasyum, Ca: Kalsiyum, P: Fosfor, Mg:
Magnezyum, WBC: Lokosit, HB: Hemoglobin, CRP: C-Reaktif Protein SPOT: Spot idrar protein/kreatin orant.

Egitimli vakalarin favipiravir kullanim oranlarinin, egitim almayan vakalarin favipravir
kullanim oranlarindan istatistiksel agidan anlamli seviyede daha yiiksek oldugu (p=0,026)
bulundu. Buna ek olarakegitim alan ve almayan vakalar arasinda hastayaneye yatis, sonlanim
noktas1 farkliligi, entiibasyon orani, seyirde SVO, MI gibi komplikasyon gelisimi, mortalite
orani, seyirde gecici HD ihtiyaci ve seyirde rutin HD ihtiyacioranlarinin istatistiksel agidan
anlamli seviyede farklilik gdstermedigi bulundu (Tablo 7).
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Tablo 7. Arastirmada Degerlendirilen Egitim Alan Ve Almayan Vakalarin Tedavi Ve Yatis Ozelliklerinin
Karsilagtirilmast

e I

Egitim almayan Egitim alan
n % n % p
FAVIPIRAVIR Hayir | 12 35,3 10 15,6 0,026
Evet 22 64,7 54 84,4
HASTANEYE YATIS Hayir | 21 61,8 31 48,4 0,208
Evet 13 38,2 33 51,6
SONLANIM NOKTASI 0 21 61,8 31 48,4 0,441
(0 ev servis 1 ybii 2) 1 8 23,5 19 29,7
2 5 14,7 14 21,9
ENTUBASYON Hayir | 30 88,2 53 82,8 0,478
Evet 4 11,8 11 17,2
MORBIDITE Hayir | 31 91,2 58 90,6 0,928
(SVO,ML,..) Evet 3 8,8 6 9,4
MORTALITE Hayir | 31 91,2 53 82,8 0,260
Evet 3 8,8 11 17,2
GECICI HD THTIYACI Hayir | 24 70,6 49 76,6 0,518
Evet 10 29,4 15 23,4
SEYIRDE RUTIN HD Hayir | 28 82,4 60 93,8 0,076
Evet 6 17,6 4 6,3

TARTISMA

Yapmis oldugumuz bu ¢alisma ile renal replasman tedavisi almayan KBY hastalarinda hasta
egitiminin Covid-19 enfeksiyonuna yakalanma durumunda bobrek fonksiyonlarinda iyilesme
sagladigi ancak hastaneye yatis, yatis siiresi, entiibasyon, hastalik seyrinde morbidite
ve mortalite gelisimi, seyirde hemodiyaliz ihtiyac1 ve hastalik sonrasi rutin hemodiyaliz
gereksinimi arasinda iliski olmadigi gosterilmistir. Elde edilen diger bulgular literatiir 1s181nda
tartisilmuigtir. Calismamizda egitimli grupta kadinlarin daha 6n planda oldugunu gordiik
(%62.5 vs %38.2, p=0,022). Bu durum kadinlarin egitime daha acik oldugunu ve ayrica
kadinlara egitim verilmesi durumunda daha basarili olundugunu gostermektedir.Bizim
caligmamizda egitimli hasta grubumuzda sigara icme orani1 anlamli olarak diisiik ¢ikmistir
(%3vs%20.6, p=0.008 ). Bu durum egitimin sigara {izerindeki etkisini gostermektedir. Ciinkii
egitimli grup sigaranin kronik bobrek yetmezligini kotilestirdigi ile ilgili ve Covid-19’a
yakalanma durumunda hastaligin kot seyrettigi ile ilgili bilgi sahibiydi. Wang ve
arkadaslarinin yaptig1 ¢alismada sigara igmenin Ig A nefropatisi ilerleyisi icin 6nemli bir risk
faktorii oldugu gosterilmistir (48). Daha ileri analizler, sigara igmenin daha siddetli tiibiiler
atrofi/interstisyel fibrozis ile iliskili oldugunu goéstermistir. Sigara igmek oksidatif stresi
indiikleyebilir ve merkezi damarlarin sertligini artirabilir, tiibliler hasara neden olabilir ve
tibliler atrofi ve fibroz riskini artirabilir (49,50). Ayni zamanda sigara akciger
enfeksiyonlarin1 da Kkotiilestirebilir.  Leung ve ark.sigara igmenin Covid-19 ile iliskili
pnoémoni i¢in onemli bir risk faktorii oldugu sonucuna varmistir (51). Ayn1 zamanda
FeiRanGuo tarafindan giincellenmis bir meta-analizde, sigara igmenin Covid-19'un ciddiyeti
ile baglantili oldugu belirlendi (52). Ek olarak, Hu ve ark. sigara i¢gmenin Covid-19’un
olumsuz klinik sonugclari ile iliskili oldugunu gostermistir (53). Bizim 6ngoriimiiz sigara i¢gme
orani az olan egitimli hastalarda Covid-19’a bagli komplikasyonlarin daha az olacagi
yoniindeydi ama sonuglar bununla uyumlu gelmedi. Calisilan hasta grubunun azlig1 bunda
etkili olmus olabilir.
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Calismamizda egitimli grupta daha fazla favipravir kullanimi oldugunu tespit ettik
(%84vs%22, p=0,026).Favipiravirin etkisini in vitro inceleyen Cinli arastirmacilar,
favipiravirin viral replikasyonu azaltmada etkili oldugunu buldular (54). Bir c¢alismada
Favipiravirin, Covid-19 ile ilgili olarak etkin bir tedavi saglamak, mortaliteyi azaltmak ve
erken taburculugu saglamak i¢in ¢ok Onemli olabilecegi gosterilmistir (55). Manabe ve
arkadaglarinin derledigi bir metaanalizde ozellikle hafif-orta siddette Covid-19 hastalarinda
favipiravirin 7 giin i¢inde viral klirensi ve 14 giin ic¢inde klinik iyilesmeyi
destekleyebilecegini ortaya koymustur. Favipiravir ile tedaviye erken baslanmasi, Covid-19
icin olumlu sonuglara katkida bulunabilicegi gosterilmistir (56). Ancak 2021 yilinin Kasim
ayinda yapilan PRESECO calismasinda favipiravir kullaniminin etkisiz oldugu bulunmustur
(57). Her ne kadar su an favipravirin Covid-19 tedavisinde etkisiz oldugu gosterilmis olsa da
bizim c¢alisma yaptigimiz donemde ana ilaglardan biriydi. Egitimli grupta bu ilacin
kullannminin daha fazla olmasi bize egitimin ilag kullanimindaki etkisini gostermektedir.
Ciinkli egitim almayan kisiler muhtemelen sosyal medyadan, c¢evredeki favipiravirin
oldiirdiigii, kisir biraktigr yonilindeki dedikodulardan etkilenerek ilacit kullanmamis olabilir.
Her ne kadar favipravir etkili degilse de 6nemli olan hasta ve hekim arasindaki giiven ve
isbirligidir. Onemli olan hastalarmn giincel nerilere uymalaridir. Bu uyum egitim grubumuzda
fazla ¢ikmustir.

Egitimli grupta Covid-19 sonrasi yasayan hastalarda rutin HD ihtiyacinin daha az
olabilecegini 6ngérmiistiik. Calisma sonucunda egitim almayan gruptaki hastalarin Covid -19
gecirdikten sonra %17,6’smin rutin hemodiyalize baglandigi goriildii. Egitim alan grupta
%6,3 ile bu oran daha az olmakla birlikte istatistiksel olarak anlamli fark saptamadik
(p<0,07). Bu durum yine hasta sayimizin azligindan kaynaklaniyor olabilir. Daha fazla hasta
sayisinda belki bu fark istatistiksel anlaml1 hale gelebilir. Onceki ¢alismalar, multidisipliner
prediyaliz hasta egitiminin evre 4-5 KBY hastalarinda diyaliz insidansin1 ve mortaliteyi
azalttigim1 gostermistir (58). Ek olarak baska bir ¢alismada prediyaliz hasta egitimi, KBY
hastalar1 arasinda acil diyaliz ve kardiyovaskiiler olaylar agisindan daha iyi klinik sonuglarla
iliskilendirilmistir (59).

Covid-19 geciren hastalarda elektrolit bozuklugu, akut bobrek yetmezligi, kronik bobrek
yetmezliginde ilerleme gibi komplikasyonlarin goriilebilecegi ¢esitli  ¢aligmalarda
bildirilmigtir (60). Calismamiza laboratuvar bulgular1 olarak bakildiginda Covid-19
gecirdikten sonra yasayan hastalarda egitim almayan grupta iire (101 vs105.5, p=0.04) ve
kreatin artig1 oldugu (3.8 vs 3.97, p=0.004) ve glomeruler filtrasyon hizinda (GFR) azalma
(20.24 vs 14.55, p=0.014) oldugu goriildi. Egitim almayan katilimcilarda fosforda artis
oldugu goriildii (4.25 vs4.9, p=0.043). Ancak aksine egitim alan grupta kreatininde azalma
(3.16 vs 2.93, p=0.004) ve glomeruler filtrasyon hizinda artis (19.85 vs 20.44, p<0.001)
oldugu goriildii, gorece anlamli olmasa da istatistiksel olarak anlamlidir. Daha 6nce yapilan
caligmalarda prediyaliz hasta egitiminin KBY evresinden bagimsiz olarak GFR diisiisiinii
yavaglattigi, acil diyaliz ihtiyacini azalttig1 ve SVO, MI gibi herhangi bir morbidite gelisimini
azalttig1 gosterilmistir (61-63). 2018 yilinda yayinlanan 21 ¢aligmayi iceren bir meta analizde
KBY hastalarinda hasta egitiminin glomeruler filtasyon hizinda azalmay: yavaslattigi, gegici
diyaliz riskini azalttig1, hastaneye yatis oranini azalttifi ve tiim nedenlere bagli 6liim riskini
azalttig1 gosterilmistir (30). Egitimli grupta Covid-19 gegirdikten sonra hemoglobinde diisiis
oldugu goriilmiistiir. Bu durumun egitimli hastalarimiza onerdigimiz kati1 diyet kaynakli
olabilecegini diisiinmekteyiz. Covid-19°da sepsis, sok, sitokin hasari, kardiyorenal organ
hasar1, hipoksi, sivi-elektrolit bozuklugu, perfiizyonun azalmasi, rabdomiyolize baglh tiibiiler
toksisite ve endotoksin gibi bircok faktor ABH’ye sebep olabildigini daha once belirtmistik
(64). Bu durumlar nedeniyle hastada halihazirda mevcut olan KBY evresinin daha da
ilerleyebilecegi ongoriilmektedir. Bu sekilde immiin sistemi giiclii olmayan hastalarin bobrek
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fonksiyonlarinda bozulma olabilecegini diisiinmekteyiz. Ancak dogru ve uygun beslenme
kurallarin1 ve yasam tarzi degisikliklerini 6grenmek, her asamada KBY olan hastalar icin
hayati onem tasir. Hastalar, dogru yiyecek ve icecekleri tiiketerek; sodyum, potasyum ve
fosfordan kacinarak, immiin sistemin giiclenmesini saglayacak beslenme programlarina
uyarak KBY 'ye bagli bazi saglik sorunlarmi oOnleyebilir veya KBY ilerlemesini
geciktirebilir.** Bu durumla uygun olarak tarafimizca verilen hasta ve bakict egitimi, yasam
tarz1 degisiklikleri, beslenme ve diizenli egzersiz, dogru dozlarda dogru ilaglarin kullanima,
moral ve motivasyon destegi, sivi dengesi ayari, rezidii bobrek fonksiyonlarin1 koruma ve
nefroprotektif alternatif tip tedavileri gibi prediyaliz hasta egitimi sayesinde egitimli
grubumuzda Covid-19 gegirdikten sonra kreatininde diisiis, GFR’de artis meydana geldi.
Diger bir deyisle bobrek fonksiyonlarinda iyilesme meydana geldi. Aslinda Covid-19 gibi
ciddi komplikasyonlara yol acan bu dliimciil viriisii gegiren hastalarda egitimli olsa bile az bir
oranda bobrek fonksiyonlarinda bozulma beklerdik. Ayrica egitimli grupta Covid-19 6ncesi
bakilan laboratuvar degerleri hastaliktan median 80 giin once bakildig1 halde hastaliktan
median 73 giin sonra bobrek fonksiyonlarinda diizelme olmasi ilgingtir. Ciinkii KBY dogasi
geregi ilerleme egiliminde olan bir hastaliktir. Halbuki bizim hastalarimizda verdigimiz
egitim sayesinde bobrek fonksiyonlarinda diizelme izlenmistir. Ayrica egitimli hastalar;
immiin sistemi giiclendigi diislinlilen hastalar olmasinin yaninda bu pandemi siirecinde
hastaliga yakalandiktan ve hastalig1 atlattiktan sonra beslenme konusunda daha da dikkatli
davrandiklari icin bobrek fonksiyonlarinda diizelme meydana gelmis olabilir.

Egitimli grubun hastane yatis ve komplikasyonlarinin her ne kadar daha az olmasmi
beklediysek de sonugtaher iki grupta da hastaneye yatis durumu, yatis siiresi, ev, yatakli servis
veya yogun bakimda yatis farki, entiibasyon orani, miyokard enfarktiisii veya serebrovaskiiler
olay gibi morbidite gelisimi, mortalite orani, seyirde gecici hemodiyaliz ihtiyaci ve hastalig
gecirdikten sonra rutin hemodiyaliz ihtiyaci gibi durumlar arasinda fark gdzlemleyemedik.
Bunun sebebi hasta sayimizin az olmasinda kaynaklaniyor olabilir. Literatiirde bununla ilgili
herhangi bir ¢alisma olmadig: icin karsilagtirma yapamadik. Bu konuyla ilgili literatiire katk1
yapan ilk caligma olmaktayiz.

Diinyada 2021 yili subat ay1 itibariyle Covid-19'a karst bir¢ok farkli as1 kullanima
sunulmustur. Bunlar mRNA asilar1 olan Pfizer-Biontech ve Moderna asilari, adenoviriis
araciligiyla tiretilen Janssen-Johnson & Johnson, AstraZeneca, Sputnik-V ve Casino vektorel
asilardir. TURKOVAC, Bharat Biotech ve Sinovac asilari ise inaktive SARS-CoV- 2
asilaridir. Ulkemizde Pfizer-Biontech, Sinovac ve TURKOVAC agilar1 2021 Subat ayindan
itibaren yapilmaya baglanmistir. Agilarin Covid-19 enfeksiyonunu Onleme, hastaliga
yakalanma durumunda morbidite ve mortaliteyi azaltmada ¢esitli oranlarda etkileri
bilinmektedir (65). Biz ¢alismamiza sonuglari etkileme ihtimali nedeniyle herhangi bir Covid-
19 asis1 olmus olan bireyleri almadik.

Calismamizin retrospektif dizayn olmasi, hastaneye yatan hastalarin farkli hastanelerde farkl
hekimler tarafindan takip edilmesi, hastalifin siddeti ve uygulanan ek ilaglar hakkinda
bilgimizin olmamasi, tarafimiza kontrole gelemeyen bazi hastalara ulagamamamis olmak
(vefat vs.) negatif yonleriydi. Boylece gercekte sayica fazla olandan daha az sayida hasta
tespit edilmis olabilir.

SONUC

Calismamizda prediyaliz KBY hasta egitiminin Covid-19 sonrasi gelisebilecek renal
fonksiyon kaybina sebep olmadigini hatta bobrek fonksiyonlarinda iyilesme sagladigini
gosterdik. Ayrica egitim alan grupta favipiravir kullanimin daha fazla oldugunu ve sigara
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kullanimin daha az oldugunu gordiik. iki grup arasindan egitimi olmayan grupta Covid-19
sonrast lire, kreatinin ve fosfor diizeylerinde artma, GFR’de azalma oldugunu gordiik.
Egitimli olan grupta ise Covid-19 sonrasi kreatininde azalma ve GFR’de artma, hemoglobinde
diisme oldugunu gordiik. Her iki grupta hastaneye yatis, yatis siiresi, entiibasyon orani,
hastalik seyrinde morbidite ve mortalite gelisimi, seyirde gegici hemodiyaliz ihtiyaci ve
hastalik sonrasi rutin hemodiyaliz gereksinimi arasinda fark saptamadik. Bu durum hasta
sayisinin az olmasinda kaynakli olabilir. Literatiirde, prediyaliz hasta egitimiyle Covid-19’un
bobreklere olan etkisini arastiran herhangi bir ¢alisma bulunmamaktadir. Bu nedenle bu
calisgmamizin bu konu ile ilgili yapilacak diger ¢aligmalara 6ncii olacagini diisiinmekteyiz.

Cikar Catismasi1 Beyani: Herhangi bir ¢ikar ¢atismasi bulunmamaktadir.
Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.

Not: Bu ¢aligma Dog. Dr. Omer Toprak danismanliginda yapilan Uzm. Dr. Burcu Ozkan’m
tipta uzmanlik tezinden hazirlanmistir.

Not: Bu calisma 26-27.08.2023 tarihleri arasinda Ankara’da diizenlenmis olan 13.
Uluslararast Tip ve Saglik Bilimleri Arastirmalari Kongresi’nde sozlii bildiri olarak
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Ozet

Giris: Elastofibroma Dorsi gogiis duvarindan kaynaklanan benign tiimérlerdir. Etyolojisinde kol kullanimina
bagli olarak skapula margo inferiorunun yarattig1 mikrotravmalar suglanmaktadir.

Amag: Calismamizda opere ettigimiz Elastofibroma Dorsi vakalarininin boyutsal progresyonu ve dominant el
kullanimiyla iliskisini degerlendirmeyi amagladik.

Yontem: Klinigimizde Ocak 2018 ve Ocak 2023 tarihleri ED nedeniyle opere olan hastalar yas, cinsiyet,
semptom, yon, meslek, niiks, komorbiditeler, lezyon boyutlar1 ve gelisen komplikasyonlar retrospektif olarak
incelendi. Tiim hastalara operasyon 6ncesi Manyetik Rezonans goriintiileme yapilarak radyolojik tani konuldu ve
sonra prone pozisyonunda genel anestezi altinda supscapuler alanda yapilan posterior torakotomi insizyonuyla
opere edildi. Seroma ve hematomu 6nlemek amaciyla giinliik siki pansumanlar1 yapildi. Drenaj 25 mL/d altinda
drenler alind1.

Bulgular: Yas ortalamasi 57,8147,50 olan 31(83.2%) kadin, 6(16.2%) erkek hasta ¢alismaya alindi. 30 (%81,1)
hasta ev hanimi, 6 (%16,2) el isi ile calisan ve 1 (%2,7) kisi de 6gretmendi. Kitlelerin 31 (%83,8)’1 bilateral, 5
(%13,5)’1 sag tarafli, 1 (%2,7)’1 sol tarafliydi. Hastalarin 33 (%89,2)sinde dominant el sag, 4 (%10,8)’iinde sol
idi. Semptom olarak 27 (%73,0) hastada agri, 17 (%45,9) hastada sislik, 5 (%13,5) hastada hareket kisitlilig
saptandt. 3 (%8,1) hasta niiks nedeniyle tekrar opere edildi. Sag tarafli kitlelerin ortanca hacmi 171,5(91,5-
252,9) ve sol tarafli kitlelerin ortanca hacmi 150,0 (55,8-229,3) olarak hesaplandi. Sag - sol baskin el ve kitle
hacimleri arasindaki kargilagtirmada ise istatistiksel anlamli farklilik saptanmadi (sirasiyla p=0,942, p=0,361).
Sonu¢: Calismamizda ED boyutu ve dominant el kullanimi arasinda bir iliski saptanamamistir. Fakat ED’li
hastalarimizin ¢ogu istatistiksel anlamli olarak ellerini kullanarak caligan isgilerdi. Olgu sayisi daha fazla
¢aligmalar ile daha farkli sonuglar elde edilebilinecektir.

Anahtar Kelimeler: Elastofibroma Dorsi, Gogiis Duvart Tiimori, Dominant EL.

Abstract

Introduction: Elastofibroma Dorsi (ED) are benign tumors arising from the chest wall. Microtraumas caused by
the scapula margo inferior due to arm use are blamed for its etiology.

Objectives: In our study, we aimed to evaluate the dimensional progression of the Elastofibroma Dorsi cases we
operated and its relationship with dominant hand use.

Method: Patients who were diagnosed as ED between January 2018 and January 2023 were retrospectively
evaluated in terms of age, gender, symptoms, side, job, recurrence, comorbidities, lesion sizes and
complications. All patients were diagnosed radiologically by Magnetic Resonance imaging before the operation,
and then a posterior thoracotomy incision was made in the suscapular area under general anesthesia at the prone
position. Tight dressings were applied daily to prevent seroma and hematoma. If the drainage was below 25
mL/d, drains were removed.

Results: 31(83.2%) female and 6(16.2%) male patients with an average age of 57.81+7.50 were included in the
study. 30 (81.1%) patients were housewives, 6 (16.2%) were manual workers and 1 (2.7%) was a teacher. 31
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(83.8%) of the lesions were bilateral, 5 (13.5%) were right-sided, and 1 (2.7%) was left-sided. The dominant
hand was right in 33 (89.2%) of the patients and left in 4 (10.8%). Symptoms were pain in 27 (73.0%) patients,
swelling in 17 (45.9%) patients, and limitation of movement in 5 (13.5%) patients. 3 (8.1%) patients were re-
operated due to recurrence. The median volume of right-sided masses was calculated as 171.5 cc (91.5-252.9)
and the median volume of left-sided masses was 150.0 cc (55.8-229.3). No statistically significant difference was
detected in the comparison between right and left dominant hand and mass volumes (p=0.942, p=0.361,
respectively).

Conclusion: In our study, no relationship was found between ED size and dominant hand use. However,
statistically significant majority of our patients with ED were workers using their hands. Different results can be
obtained with studies with more cases.

Keywords: Elastofibroma Dorsi, Chest Wall Tumors, Dominant Hand Use.

GIRIS
Elastofibroma Dorsi (ED) fibr6z dokudan kaynaklanan, subskapular bolgeye yerlesen, yavas
bliyliyen, kapsiilsiiz, benign tiimorlerdir (1). Etyolojisinde kol hareketlerine bagli olarak

skapula alt ucunun yarattig1 mikrotravmalar belirtilse de sebebi tam olarak belli degildir (2).
Bazi otopsi arastirmalarinda ise ED’nin yaslanmanin bir sonucu oldugu da belirtilmistir (3).

Elli bes yas tistli kadin popiilasyonda ve tek tarafli goriilme siklig1 fazladir (4). %10 oraninda
bilateral olarak izlenirler (5). Genelde asemptomaik olarak rastlantisal olarak saptansa da
sislik, agr1 ve takilma hissi gibi semptomlar verebilmektedirler (6).

Tanida radyolojik incelemeler yeterli olarak goriilse de maligniteyi dislamak amaciyla doku
tanist 6nerilmektedir. Semptomatik olan ve/veya biiyiik boyutlu olgularda ise hem tan1 hem de
tedavi amaciyla marjinal rezeksiyon dnerilmektedir (7).

Calismamizda klinigimizde opere ettigimiz vakalar1 degerlendirdik. Etyolojisinde iist
ekstremite kullanimina bagli olusan mikrotravmalarin suglandigi ED’nin  boyutsal
progresyonu ve dominant el kullanimiyla iligkisini degerlendirmeyi amagladik.

YONTEM

Klinigimizde Ocak 2018 ve Ocak 2023 tarihleri ED nedeniyle opere olan hastalar dahil edildi.
Hastalarin yas, cinsiyet, semptom, yon, meslek, niiks, komorbiditeler, lezyon boyutlar1 ve
gelisen komplikasyonlar retrospektif olarak incelendi.

Hastalara operasyon Oncesi Manyetik Rezonans goriintiileme yapilarak radyolojik tani
konuldu. Tiim hastalar prone pozisyonunda genel anestezi altinda opere edildi. Supscapuler
alanda yapilan posterior torakotomi insizyonu ile latismus dorsi kasi altina girildi ve kitle total
eksize edildi. Kanama kontrolii ardindan 1’er adet dren konularak isleme son verildi. Seroma
ve hematomu 6nlemek amaciyla gilinliik siki pansumanlar1 yapildi. Drenaj 25 mL/d altinda
drenler alind1.

istatistiksel Analizler

Veriler SPSS (Statistical Package for the Social Sciences Versiyon 22.0; SPSS Inc. Chicago,
IL, ABD) yazilim paketi ile analiz edildi. Parametrik olmayan verilerin ortalama degeri, 25 ve
75 yiizdelikleri ile kategorik degiskenlerin sayisal degerleri ve yiizdeleri tanimlayici istatistik
olarak hesaplandi. Kategorik degiskenler arasindaki iliski Ki-kare ve Fisher’s exact testleri ile,
parametrik olmayan veriler ile kategorik degiskenler arasindaki iliski ise Mann-Whitney U
testi ile incelenmistir. Tiim analizlerde p<0,05 istatistiksel olarak anlamli kabul edildi.
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BULGULAR

Yas ortalamas1 57,8147,50 olan 31(83.2%) kadin, 6(16.2%) erkek toplam 37 hasta ¢alismaya
alind1. 30 (%81,1) hasta ev hanimi, 6 (%16,2) el isi ile ¢alisan ve 1 (%2,7) kisi de 6gretmendi.
Hastalarin 21 (9%56,8)’inde ek hastalik mevcuttu. Kitlelerin 31 (%83,8)’1 bilateral, 5 (%13,5)’1
sag tarafli, 1 (%2,7)’1 sol tarafliydi. Hastalarin 33 (%89,2)sinde dominant el sag, 4
(%10,8)’linde sol idi.

Tablo 1. Demografik Bilgiler

Yas 57,81+7,50*
Cinsiyet Erkek 6 (%16,2)
Kadin 31 (%83,8)
Calisma Durumu Calismiyor 30 (%81,1)
Aktif Calistyor 7 (%18,9)
Baskin El Sag El 33 (%89,2)
Sol El 4 (%10,8)
Eslik Eden  Komorbidite | Komorbidite Yok 16 (%43,2)
Durumu Komorbidite Var 21 (%56,8)
Semptom Agri 27 (%73,0)
Sislik 17 (%45,9)
Hareket Kisitlihigt 5 (%13,5)
Taraf Sag 5(%13,5)
Sol 1 (%2,7)
Bilateral 31 (%83,8)
Sag Kitle Hacmi 171,5(91,5-252,9)**
Sol Kitle Hacmi 150,0(55,8-229,3)**
Komplikasyon Durumu Komplikasyon Yok 34 (%91,9)
Hematom 1 (%2,7)
Seroma 2 (%5,4)
Relaps Varhg Relaps Yok 34 (%91,9)
Relaps var 3 (%8,1)

n: say1, *ortalama+SS, **medyan (25.-75.persantil).

Semptom olarak 27 (%73,0) hastada agri, 17 (%45,9) hastada sislik, 5 (%13,5) hastada
hareket kisitliligt saptandi. 34 (%91,9) hastada postoperatift donemde komplikasyon
saptanmazken 2 (%5,4) hastada seroma, 1 (%2,7) hastada hematom saptandi ve ponksiyon ile
giderildi. 3 (%8,1) hasta niiks nedeniyle tekrar opere edildi.

Sag tarafli kitlelerin ortanca hacmi 171,5(91,5-252,9) ve sol tarafli kitlelerin ortanca hacmi
150,0(55,8-229,3) olarak hesaplandi. Ev hanimlar1 ve diger ¢alisanlar arasinda yapilan
karsilagtirmada ev hanimi olmayan hastalarda sol tarafli kitle boyutlar1 istatistiksel olarak
anlamli bulundu (p=0,029). Cinsiyet kiyaslamasinda ise erkeklerde sol tarafl1 kitle boyutlar
anlamli olarak daha biiytiktii (p=0,005).

Sag - sol baskin el ve kitle hacimleri arasindaki karsilastirmada ise istatistiksel anlaml
farklilik saptanmadi (sirasiyla p=0,942, p=0,361). Semptom agisindan bakildiginda ise agri,
sislik ve hareket kisitlilig1 acisindan sag ve sol kitle boyutlar arasinda anlamli bir boyut farki
saptanmadi. Aynmi1 sekilde komplikasyon ve niiks acisindan da sag ve sol kitle boyutlari
acisindan anlamli istatistiksel fark saptanmadi (Tablo 2).
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Tablo 2. Sag Ve Sol Kitle Ortanca Hacimleri Ve Cesitli Parametreler Arasindaki Iligkiler

Sag Kitle Hacmi
(medyan(25.-75))

Sol Kitle Hacmi
(medyan(25.-75))

Cinsiyet Erkek 270,0(176,0-450,0) 330,0(218,5-371,5)
Kadin 164,7(82,5-234,4) 116,8(43,2-196,0)

Cahsma Ev Hanimu 164,7(82,5-234,4) 0,058 | 116,8(43,2-196,0) | 0,029
Durumu Diger 270,0(176,0-450,0) 330,0(218,5-371,5)

Baskin ElI Sag El 170,1(91,5-252,9) 0,942 | 150,0(47,4-213,3) | 0,361
Sol El 197,5(111,4-2715) 192,4(120,9-287,5)

Semptom Agr Yok 145,1(49,9-247,8) 0,565 96,5(9,4-212,5) 0,229
Var 189,0(110,8-252,9) 156,0(69,0-229,3)

Sislik Yok 142,6(80,2-261,5) 0,369 | 88,5(47,4-163,1) 0,080
Var 176,0(145,1-252,9) 196,0(127,5-287,5)

Hareket | Yok 173,8(83,3-252,9) 0,690 | 144,9(47,4-2425) | 0,760
Kisithihigt | var 144,0(133,3-234,0) 157,5(143,0-168,8)

Komplikasyon | Komplikasyon Yok 170,1(84,0-270,0) 0,347 | 139,8(51,6-218,5) | 0,363
Durumu Komplikasyon Var 205,9(176,0-235,9) 243,0(156,0-330,0)

Relaps Varhg | Relaps Yok 173,8(110,8-252,9) 0,717 | 147,9(55,8-229,3) | 0,473
Relaps Var 183,5(63,0-304,0) 215,0(15,0-280,0)

TARTISMA

ED benign, fibroblastik-myofibroblastik bag dokusu tiiméorleridir. Tiimor karakteri, seyri ve
lokalizasyonu nedeniyle sarkomlar ve desmoid tiimor ile karistirilabilmektedir. Literatiirde
ED ile ilgili yaymlar genelde olgu sunumu ve kiigiik seriler halindedir. Klinikte seyrek
karsimiza gelen 1yi huylu yumusak doku tiimdrleri olsalar da radyolojik taramalarda 2% ve
otopsi serilerinde 55 yas iistii erkeklerin %11.2’°sinde kadinlarin %24.4’linde saptanmistir
(4,8). Ayrica vaka serilerinde ED kadin cinste daha fazla izlenmektedir (9). Bizim
caligmamizda da hastalarin yas ortalamasi 57,81+7,50 kaydedildi. Ek olarak olgularimizin
83.2%’si kadindi. Yapilan calismalarda bilterallik %10-66 arasinda degismektedir (5).
Calismamizda olgularin 83.8%’si bilateraldi.

Genellikle reaktif siireglere bagli olarak biriken anormal elastik fiberler ile karakterize olan
ED’nin etiolojisinde tekrarlayan mikrotravmalar suclanmaktadir (10). Bu nedenle daha ¢ok
kol giicii kullanarak calisanlarda 6zellikle ev hanimlarinda daha fazla saptanmaktadir (11).
Bizim ¢aligmamizdaki olgularin ise 81.1%’si ev hanimi, 16.2% el giicii ile ¢alisan ve 1 kisi de
ogretmendi. Bu da mikrotravma hipotezini desteklemekteydi.

ED’nin en sik semptomu agri, sislik ve hareket kisitliligidir. Hammoumi ve ark. ¢alismasinda
93% hastada agr1, 51.3% hareket kisithligi saptanmigtir (12). Deveci ve ark. yaptigi ¢alismada
ise 73.7% agr1 ve 65% hareket kisitlilig1 saptandi (11). Bizim ¢alismamizda 73% hastada agri
45,9% hastada sislik ve 13.5% hastada hareket kisitliligr belirtildi. Mevcut semptomlarin
ameliyat sonras1 tamamen geriledigi izlendi.

ED’de cerrahi endikasyonu tartismalidir. Calismalarda boyuta bakilmaksizin semptomatik
tiim olgularin radyolojik taniy1 desteklemek amaciyla opera edilmesi gerektigini savunsa da,
sadece capt 5 cm’den biiylik semptomatik vakalarin opere edilmesi gerektigini belirten
yayinlar da mevcuttur (11,13). Su ana kadar ED ve malign transformasyon izlenmemistir (11).
Bizim ¢aligmamiza katilan ED ortalama hacimleri ise 161 cm olarak saptandi ve semptomatik
olan tim olgular boyutuna bakilmaksizin opere edildi. Bazi vaka serilerinde niiksten
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bahsedilmektedir (14). Bizim ¢alismamizda da 3 hastada niiks izlendi. Bu hastalar tekrar
opere edildi.

Operasyon sonrasi olusabilecek komplikasyonlar seroma, hematom ve yara Yeri
enfeksiyonudur. Postoperatif erken donem komplikasyonlarindan olan seromayir onlemek
amaciyla 5 cm’den biiyiik tiim olgularda operasyon bitirilirken drenaj kateteri konulup
kompresyon bandaj uygulandi ve drenaj en az 24 saat takip edildi. Nagano ve ark.
caligmasinda 43% oraninda hematom gelistigini ve bu oranin timor biiytikliigiiyle iliskili
oldugunu belirtmistir (13). Bizim ¢alismamizda sadece 3 hastada komplikasyon gelisti. Bu
diisik oranin kullandigimiz drenaj kataterine, kompresyon bandaj uygulamasi nedeniyle
oldugunu diisliniiyoruz.

Calismalarda sag tarafli ED g¢ogunluktaydi ve bunu dominant el kullanimima bagli oldu
diisiiniilmekteydi (15). Fakat Tepe ve ark. ¢alismasinda sag ve sol el arasinda anlamli farklilik
saptanmamistir (16). Kambur Metin ve ark.’in ¢alismasinda ise dominant el ve timdr tarafi
arasinda anlamli bir iliski oldugu belirtilmistir (17). Bizim ¢alismamizda sag ve sol tarafli
kitle boyutlarimin degisik parametrelerle olan iligskisi degerlendirildi. Dominant el
kullanimiyla tiimér boyutu arasinda iliskili bulunmadi. Fakat erkek cinste sol tarafli kitle
boyutunun istatistiksel anlamli daha biiyiik oldugu goriildii. Ayrica ev hanimlarinda yine sol
tarafli lezyonlar daha biiyiik boyutlara ulasmaktayda.

Cahsmanin Kisitlamalari

Calismamizin kisitlamalar1; tek merkezli, ve retrospektif olmasidir. Fakat c¢alismamiz
dominant el ve aym tarafli timdr boyutunun iliskisini incelendigi Ingilizce literatiirdeki ek
caligmadir. Daha yiiksek olgu sayilariyla yapilan ¢alismalarla daha degerli istatistiki sonuglar
aliacag asikardir.

SONUC

Sonug olarak ¢alismamizda Elastobifroma Dorsi boyutu ve dominant el kullanimi arasinda
iligki saptanamamistir. Fakat calismamiza dahil olan EDIi hastalarin biiyiik bir kismini elini
kullanarak c¢alisanlardi. Ileride daha fazla olgu iceren calismalarda daha farkli sonuclar
¢tkmast miimkiindiir.

Finansman: Herhangi bir finansal destek yoktur.
Cikar Catismasi: Yazarlar ¢ikar catismasi olmadigini beyan eder.

Etik Onay: Bu c¢alisma Hatay Mustafa Kemal Universitesi Girisimsel olmayan klinik
arastirmalar Etik Kurul tarafindan onaylandi (Tarih-Karar No: 06/05/2021-01). Calisma
retrospektif bir tasarima sahip oldugundan hastalardan ek bilgilendirilmis onam alinmamustir.
Calisma, Diinya Tip Birligi Helsinki Bildirgesi “Insan Deneklerini Igeren Tibbi Arastirmalar
icin Etik ilkeler’e uygun olarak gerceklestirildi.
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Abstract

Introduction: The integration of Artificial Intelligence (Al) into medical disciplines has shown significant
potential. However, while an abundance of literature is enthusiastic about the potential and promises of Al,
particularly in medical diagnostics, there is a distinct of discussion concerning the multitude of challenges
associated with its widespread adoption in practical medical settings.

Objective: This study aims to thoroughly analyze the challenges associated with adopting artificial intelligence
technologies in medical practice. It provides a realistic perspective on the progress of this technology, countering
the often overly idealized viewpoints that primarily showcase advancements in prototypes and technological
demonstrators within controlled laboratory conditions.

Method: The research design of this study is grounded in the method of document analysis/review. In this
context, numerous scientific works were explored through platforms such as Google Scholar, PubMed, BioMed
Central, Cochrane, and various scietific databases. Access to articles was obtained, followed by meticulous data
analysis and assessments. Search criteria were adjusted based for each of the challenges under examination.
Results: A total of 24 significant challenges have been identified, intricately interconnected, and dissected using
examples that illustrate the maturity level of Al-based developments within the medical domain. These
challenges have been categorized into three main categories based on their nature. Each section has been wriiten
in a way that can be independently comprehended. The future holds great promise, as underscored by numerous
articles showcasing the remarkable advancements arising from the synergy between medicine and artificial
intelligence. Hence, there is a need to develop critical thinking to discern the benefits, current limitations, and
new paths to overcome them.

Conclusion: None of the challenges holds greater importance than the others. The evolution of artificial
intelligence in medicine entails collectively overcoming these challenges, using strategies to maximize benefits
for both patients and medical experts.

Keywords: Artificial Intelligence, Radiology, Learning Curve, Deep Learning, Health Centers.

Ozet

Giris: Yapay Zekanin (YZ) tibbi disiplinlere entegrasyonu dnemli bir potansiyel gostermistir. Ancak, Al'm
potansiyeli ve vaatleri hakkinda coskulu bir literatiir bollugu olmasina ragmen, 6zellikle tibbi teshislerde, pratik
tibbi ortamlarda yaygin olarak benimsenmesiyle iliskilendirilen bir¢ok zorluk hakkinda tartisma eksikligi vardir.
Amac: Bu ¢alisma, tibbi uygulamada yapay zeka teknolojilerini benimseme ile iliskilendirilen zorluklar1 ayrintili
olarak analiz etmeyi amaglamaktadir. Bu teknolojinin ilerlemesi hakkinda gercekgi bir perspektif sunar, kontrol
altindaki laboratuvar kosullarinda prototiplerin ve teknolojik gostericilerin ilerlemesini 6ne ¢ikaran agiri idealize
edilmis goriislere kars1 koyar.

Yontem: Bu caligmanin arastirma tasarimi, belge analizi/inceleme yontemine dayanmaktadir. Bu baglamda,
Google Scholar, PubMed, BioMed Central, Cochrane ve ¢esitli bilimsel veritabanlar1 gibi platformlar araciligiyla
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bircok bilimsel c¢alisma kesfedildi. Makalelere erisim saglandi, ardindan dikkatli veri analizi ve
degerlendirmeleri yapildi. incelenen her zorluk i¢in arama kriterleri ayarlandi.

Bulgular: Toplamda 24 6nemli zorluk tespit edildi, bunlar i¢ i¢e gegmis ve tibbi alandaki Al tabanli gelismelerin
olgunluk seviyesini 6rneklendiren 6rneklerle ayrintili olarak incelendi. Bu zorluklar dogalarina gore ii¢ ana
kategoriye ayrilmistir. Her boliim, bagimsiz olarak anlasilabilir bir sekilde yazilmistir. Gelecek, tip ve yapay
zeka arasindaki sinerjiden kaynaklanan dikkat ¢ekici ilerlemeleri vurgulayan sayisiz makale ile biiylik vaatlerde
bulunmaktadir. Bu nedenle, faydalari, mevcut sinirlamalar1 ve bunlarin tistesinden gelmek i¢in yeni yollar1 ayirt
edebilmek i¢in elestirel diisinmeyi gelistirmek gerekmektedir.

Sonug: Zorluklarin higbiri digerlerinden daha 6nemli degildir. Tipta yapay zekanin evrimi, hem hastalar hem de
tibbi uzmanlar i¢in faydalari en iist diizeye ¢ikarmak igin stratejiler kullanarak bu zorluklarin kolektif olarak
tistesinden gelinmesini gerektirir.

Anahtar Kelimeler: Yapay Zeka, Radyoloji, Ogrenme Egrisi, Derin Ogrenme, Saglik Merkezleri.

INTRODUCTION

The integration of Artificial Intelligence (Al) into medical disciplines has shown significant
potential. However, while an abundance of literature is enthusiastic about the potential and
promises of Al, particularly in medical diagnostics, there is a distinct of discussion concerning
the multitude of challenges associated with its widespread adoption in practical medical
settings (1).

Research prototypes and technological demonstrators —usually shown by researchers from
academic institutions and startup enterprises— are considerably different from full-fledged,
operational systems in active clinical environments. Medical practice requires that any
technological adjunct to it, Al-based or otherwise, adheres to strict standards of design,
planning, and validation. Such observance ensures that these systems not only augment the
abilities of medical professionals but do so in a manner as reliable as any certified medical
equipment (2).

This paper provides a comprehensive exploration of 24 significant challenges that are intrinsic
to the adoption of Al technologies in healthcare. These challenges are catalogued into three
main themes: eight associated with the development of software Al-based solutions; another
eight linked to their adaptation, integration, and operation within existing healthcare facilities;
and the final eight focusing on the ethical, societal, and equality implications in healthcare
access. We must that each challenge is complex enough to be the subject of an independent
research article. This review, however, aims to offer a balanced andcomprehensiveexploration
of the real-world intricacies facing the deployment of Al solutions in clinical practices. While
the merits of Al have been highlighted in a prior research work (3) published in this journal,
the rate at which these advantages mature into accessible solutions for clinicians appears more
restrained.

It is not surprising that Mr. Sayar, in his recent article titled "Use of Artificial Intelligence in
Medicine” (3), has focused his attention on the technological advancements impacting the
field of Radiology. The recent advances in computational vision and the evolution of Deep
Learning have synergistically elevated Radiology's potential for enhanced diagnostics and
treatment planning (4). The discipline's intrinsic dependence on imaging has always
encouraged a close relationship with evolving computational technologies (5). Nevertheless,
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the journey from a proof-of-concept algorithm in a controlled environment to an operationally
reliable tool in diverse clinical settings is riddlewith a range of complex challenges. The
realization of Al's potential in medicine is not simply a matter of technological advancement
but also involves skilful manoeuvring through the complexities of software development,
deep learning training, the peculiarities of healthcare operations, and ethical considerations.

The software development for Al in healthcare is not merely a replication of traditional
software engineering. The vast and diverse data requirements, the need for interpretability,
and the twists and turns of deploying machine learning models in production are unique and
demand special attention (6). Furthermore, within the security of healthcare facility, the
integration of Al solutions requires the seamless merger with legacy systems, the guarantee of
uninterrupted operation, and provisions for regular updates without compromising patient
care.

Moreover, the potential for Al to reshape healthcare is not solely technological; it is deeply
societal. The questions of who benefits from Al, how it impacts the patient-doctor
relationship, and how it might inadvertently exacerbate health disparities are of paramount
importance (7). These considerations ensure that the technology remains a tool for equitable
healthcare advancement and doesn't devolve into a source of fragmentation or disparity.

Artificial intelligence, therefore, has shown significant potential in shaping the future of
healthcare, with impacts spanning across diagnostics and personalized medicine. However, it
should be noted that these potential benefits come with a set of challenges and ethical
considerations. Therefore, while the promise of artificial intelligence in healthcare is
substantial, careful consideration and management of these challenges are necessary in order
to fully realize its potential.

HEALTHCARE Al TECHNOLOGICAL DEVELOPMENT CHALLENGES

The first section is focused on the 8 challenges related to the development of artificial
intelligence applications in the field of medicine. While some of these challenges are common
to all types of software built on Deep Learning algorithms, the majority are deep-rooted to the
medical domain, given the sensitivity of patient data and their potential ailments.

Voracity of large and curated datasets for Deep Learning medical algorithms

Datasets are the raw material to build deep learning algorithms, their availability, size, and
quality fundamentally shape the performance of these models. As remarked by Mr. Sayar (3),
one salient example is the field of medical imaging, where large datasets of curated images
are used to train machine learning models to detect and diagnose disease, improving both
speed and accuracy over human examination alone (8). The impact of deep learning
algorithms on medical diagnosis, prognosis, and treatment planning is currently being widely
studied and acknowledged across the globe (9). However, the production and acquisition of
large, high-quality and labelled datasets, particularly in healthcare, are fraught with challenges
that slow the pace of development and the application of these powerful technologies.
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Data is often scarce in healthcare settings due to factors including but not limited to data
privacy regulations, the nature of rare diseases, and the gradual pace of public medical
research data generation. Given that deep learning models require large amounts of data to
accurately learn and predict outcomes, scarcity poses a significant challenge. Privacy
regulations, such as the Health Insurance Portability and Accountability Act (HIPAA) in the
United States and the General Data Protection Regulation (GDPR) in Europe, restrict the use
and sharing of medical data, further limiting its availability (10). The development and
maintenance of large databases require extensive resources, making it particularly challenging
for rare diseases where data is inherently limited (11) (see section 0).

Medical data is also typically unlabelled, which necessitates the laborious task of manually
annotating the data. A team of professionals with medical expertise is required to ensure
accurate annotation, which can be a lengthy and costly process. Unlike other fields, healthcare
data cannot be crowd-sourced due to its specialized nature and privacy concerns. Thus, the
labelling process becomes a bottleneck in the use of deep learning for healthcare applications

(4).

The value of curated datasets, which have been carefully collected, cleaned, and labelled,
cannot be emphasized enough. However, their creation involves a significant investment of
time, effort, and expertise. The benefit is twofold: high-quality datasets improve the
performance of individual algorithms, and they allow researcher to advance the field as a
whole by providing benchmarks against which new algorithms can be compared. This
standardization, achieved through the use of curated datasets, propels forward the
development of deep learning applications in medicine (12).

Despite these challenges, the healthcare field has seen some notable successes in the
acquisition of medical data. Institutions like the Stanford School of Medicine, the
Massachusetts General Hospital, and the Mayo Clinic, among others, have been successful in
building large databases. Public datasets such as the MIMIC-11l1 (Medical Information Mart
for Intensive Care IlI), which contains de-identified health data associated with over forty
thousand patients, or EchoNet-LVH dataset, which includes 12,000 labeled echocardiogram
videos and human expert annotations (measurements, tracings, and calculations) to provide a
baseline to study cardiac chamber size and wall thickness, are serving as significant sources
for deep learning research (13-16).

The procurement of large and curated datasets will be a persistent challenge in the application
of deep learning algorithms in healthcare, but it is a hurdle that can and must be overcome. It
will take concerted effort and cooperation among multiple stakeholders, including medical
institutions, regulatory bodies, and technology companies. As this issue continues to be
addressed, the healthcare field will be poised to reap the full benefits of deep learning
technologies.

Data quality and integrity, a prerequisite for the development of reliable Al models

The development of trustworthy artificial intelligence models in healthcare heavily relies on
data quality and integrity (17). While this factor might seem self-evident, its implementation
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in practice proves to be a challenge. Although most Deep Learning systems are slightly robust
to noise, the well-known 'garbage in, garbage out' principle serves as a reminder of how
crucial high-quality data is in influencing the performance of Al systems. This factor Is
especially important in critical sectors, like Healthcare, as performance of Al systems is
directly influenced by the quality of the input data (18). Thus, the task of ensuring the
cleanliness, completeness, and representativeness of health data is both a significant challenge
and an essential area for improvement.

Clinical data is the primary source of information for health-focused Al applications. This
kind of data, derived from a variety of sources including electronic health records, clinical
trials, or digital wearables, is often fragmented and laden with noise, biases, or errors. The
fragmentation issue arises due to the disparate nature of health data sources, each carrying
their own unique structure and format (19). Merging these disparate data sources into a
cohesive whole that can be used by an Al model often requires substantial cleaning and
reformatting efforts.

The presence of noise, biases, or errors introduces additional complexities. These inaccuracies
can act as confounders, impeding the generalizability of Al models and potentially leading to
flawed predictions. The noise in data may arise due to measurement errors, data entry
mistakes, or even inherent biological variability (20). Biases can be introduced during the data
collection process, often stemming from the population sample, the study design, or the
collection method itself (21). Data errors, on the other hand, can arise from a variety of
reasons, including data entry mistakes, transmission errors, or missing data (22).

For these reasons, several approaches are usually undertaken to enhance data quality and
integrity. Methods to address the issue of fragmentation include the development of standard
data formats and structures that can facilitate data integration (23). Noise reduction techniques
and validation checks can help minimize errors and ensure data accuracy (24). As for biases,
robust study design and sample selection techniques can help limit their introduction in the
first place, and statistical methods can help adjust for them once present.

To illustrate, The Cancer Genome Atlas (TCGA) provides an example of a successful
integration of diverse data types from various sources. By standardizing data structures and
formats, TCGA was able to create a rich resource for cancer genomics research (25).
Similarly, the Framingham Heart Study, a longitudinal study that has been ongoing since
1948, demonstrates the effectiveness of meticulous study design and robust statistical
methods in minimizing biases and ensuring the quality and integrity of data collected over
time (26).

Although the task of maintaining data quality and integrity presents a substantial challenge, it
is not unconquerable. The prospect of Al in healthcare hinges on the capability to confront
these challenges directly, employing robust strategies and methodologies to the cleanliness,
completeness, and representativeness of health data.
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Lack of interpretability and transparency in Al models

Since the dawn of artificial intelligence in medicine, the methodologies for extracting
meaningful patterns from medical data have experienced remarkable evolutions. In the initial
stages of Al-driven medical research, considerable emphasis was placed on hand-crafting
features from the data, which then served as an input to machine learning algorithms (27).
This manual feature engineering required lot of effort to be designed, given the constraints of
computational power and the limited understanding of algorithmic designs that could capture
intricate data patterns. However, these features were often dependent on the domain
knowledge and intuition of the researchers, which introduced potential biases and might have
omitted significant, non-intuitive characteristics (28).

Transitioning from these early strategies, the advent of deep learning and, more specifically,
deep neural networks has brought about a paradigm shift in Al approaches within the medical
domain (29). These models are often categorized as "end-to-end" since they are designed to
learn features directly from raw data, bypassing the often labor-intensive process of manual
feature design and extraction. While such models have been shown to outperform their
predecessors in numerous medical applications, such as diagnostic imaging and predictive
analytics, they come with a different set of challenges and considerations.

One significant aspect of these neural models is the interpretability, or more aptly, the lack
thereof (30). The features learned by deep networks tend to be more abstract and non-linear,
making them more difficult to interpret in a comprehensible manner by human researchers.
This raises questions about transparency, trustworthiness, and the very nature of knowledge in
Al-driven medical applications. While these models provide results with high accuracy, the
inability to understand the reasoning behind these predictions could be a potential stumbling
block in the broader acceptance and application of such models in clinical settings (31).

The concern surrounding the 'black box' nature of Al models, first delineated by Holzinger et
al. in 2017, is a palpable barrier to their extensive adoption, particularly in the medical
community (32) and end-to-end models.

A black box model is defined by its extreme mathematical complexity, which obscures the
very nature of its internal decision-making mechanisms. In essence, a black box Al model
takes an input, processes it through a complex web of computations, and outputs a result, all
without offering clear insight into how that result was reached. This absence of transparency
and interpretability can be disturbing for professionals in any field. Still, in medicine, where
decisions directly impact human lives and can have profound consequences, the lack of
understanding of how decisions are reached is especially concerning.

A physician's trust in a tool or a procedure often arises from a clear understanding of its
mechanisms, and it is this clarity that Al models often lack (33). The integrity of the patient-
doctor relationship and the implicit trust placed in a physician's decision-making are not to be
taken lightly. These factors are fundamentally based on the understanding of the methods,
procedures, and decisions made. When Al is introduced without proper interpretability, it
jeopardizes this trust and is likely to be met with resistance.
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Moreover, the opacity of Al decision-making raises ethical and legal questions. The moral
responsibility of a decision in medicine usually lies with the clinician making the decision.
However, if an Al tool is involved, and an error occurs, it may be difficult to attribute
responsibility (34). Wachter et al. (35) pointed out the challenges in this regard, particularly
because a clear comprehension of how the Al arrived at its decision is often difficult to trace.

Explainable Al emerges as a promising solution to these concerns. The creation of Al models
that maintain high performance while also offering transparency in their workings is an hot
field of research (36). These models strive to strike a balance between the accuracy of a deep
learning model and the transparency of a simpler model.

In theory, the development of explainable Al seems straightforward, but in practice, it is a
complex undertaking, fraught with challenges. One such challenge is maintaining the balance
between model complexity and interpretability. Simpler models are typically more
interpretable, but they often compromise on accuracy. On the other hand, more complex
models, while highly accurate, sacrifice transparency and interpretability (37).

Research into explainable Al is a pressing subject, given the rising usage of Al in various
fields, particularly in healthcare. Designing these models is not just a scientific challenge but
also an issue of trust, ethics, and legal responsibility. From a scientific perspective, it
represents one of the frontiers of Al research. From an ethical perspective, it poses questions
about responsibility, transparency, and trust. From a legal standpoint, it begs the question of
culpability when errors occur (35). From the government certification agencies for medical
products, there is a growing requirement for a comprehensive examination of the
interpretability of Al models used in medicine, despite it being a complex challenge that
depends on each type and architecture of neural network (usually preserved as industrial
secret).

The integration of Al into clinical practice must grapple with the ongoing issue of the black
box problem. Physicians' trust, ethical responsibility, and legal accountability are vital
considerations that must be addressed as we advance further into this technological age. The
development of explainable Al offers a potential solution, but substantial challenges must be
overcome before we can fully reap the benefits of Al in a responsible, transparent, and
trustworthy manner.

The task of handling unstructured medical data

The digital revolution in the medical sector has seen an exponential increase in the generation
of computerized medical data. Much of this data, encompassing clinical notes, radiology
images, pathology reports, among others, exists in an unstructured format, posing a
considerable challenge in leveraging this data for advanced computational applications such
as artificial intelligence. As a result, one significant task faced by the medical community is
the conversion of unstructured data into a form that can be feed into Al algorithms (19). It is
worth noting that this process is not trivial; it involves labor-intensive and time-consuming
operations that require sophisticated methodologies and tools.
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The complexity of the process arises from the arbitrary and diverse nature of unstructured
medical data, which is typically characterized by a lack of predefined format, making it
difficult to classify, interpret, or utilize in Al models (38). It also contains a wealth of
information critical to patient care and clinical decision making, including details about a
patient's history, condition, treatment options, and prognosis. Consequently, the conversion
process must not only be meticulous but also comprehensive, ensuring that the rich
information content is preserved while being made accessible to Al models.

Nevertheless, the benefits of achieving this task are significant. The ability of Al models to
handle and interpret unstructured data could significantly increase the utilization of medical
data, thereby augmenting the quality of Al-assisted clinical decision-making. For instance, in
a study by Rajkomar et al. (39), a deep learning model was developed that could make
accurate predictions about various patient outcomes, such as length of hospital stay and
readmission likelihood, by utilizing electronic health record data, including unstructured data
like clinical notes. This example illustrates the potential value of unstructured data in
enriching Al models, which in turn can enhance the quality of care delivered to patients.

However, the development of Al models capable of managing unstructured medical data
remains a challenging task due to various reasons. For example, the unique characteristics of
medical data, including its diversity, sensitivity, custom acronyms, and size, necessitate
specialized and advanced techniques for processing and handling it (40). Furthermore, the
absence of standardization in the representation of unstructured medical data adds to the
complexity of the task. Moreover, ethical and legal considerations surrounding the use of
medical data, particularly in the context of Al, present another layer of challenges that need to
be addressed.

Overcoming these challenges necessitates a multidisciplinary approach that combines
expertise in areas such as data science, machine learning, medical informatics, and healthcare
law and ethics. It also requires collaboration between various stakeholders, including
clinicians, data scientists, ethicists, and policymakers, to ensure the responsible and effective
use of unstructured medical data in Al (41).

Handling unstructured and multimodal medical data is a challenging yet essential task in the
field of medical Al. It demands sophisticated methodologies, collaborative efforts, and the
addressing of ethical and legal considerations. However, achieving this task could
significantly enhance the quality of Al-assisted clinical decision-making.

The development of Al tools that can handle multiple comorbidities

Initial efforts in Al predominantly targeted singular diseases (12). This approach aligns with
traditional biomedical research, which generally prioritizes understanding individual diseases
in isolation (42). While this strategy is valuable, it fails to account for the intricate relationship
between multiple concurrent diseases in a patient. This issue is a stark contrast to real-world
clinical practice, where patients often present with multiple concurrent diseases or
comorbidities (43). In reality, patients often present with comorbid conditions that can modify
disease expression, prognosis, and response to treatment (44). Recognizing and addressing
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this discrepancy requires the development of advanced Al models capable of managing this
level of complexity.

Moreover, developing Al models capable of handling multiple comorbidities is far from
trivial. Comorbidities are not merely a collection of individual diseases but a complex
network of interconnected conditions (45). Consequently, Al models must account for the non
trivial interconnections among different diseases. Moreover, these models must factor in how
the presence of multiple comorbidities might affect a patient's health status, treatment
response, and prognosis (46). Consequently, the development of such models involves
sophisticated computational methodologies and data management, requiring extensive
knowledge in both medical science, software engineering and Al technologies (47).

An important step in this development process is the availability of high-quality,
comprehensive patient data (see section 0). The creation of these models depends on access to
extensive datasets detailing patients' disease history, including all concurrent conditions and
their progression over time. While such data is typically available in electronic health records
(EHRS), several barriers exist to its utilization (48). These include issues relating to data
privacy and security, data quality and consistency, and the lack of standardized methodologies
for extracting meaningful information from EHRs (24).

Despite these challenges, significant progresses have been made in the development of Al
models capable of handling multiple comorbidities. For example, a model proposed by Choi
et al. utilizes graph-based deep learning to predict future comorbidities in patients (49). This
model, known as the Medical RelationNet, uses EHR data to construct a patient-disease-time
graph, which it then uses to predict the future onset of comorbid conditions. While this model
represents a significant advancement in this field, more work is needed to develop Al models
that can not only predict comorbidities but also provide personalized treatment
recommendations (see section 0).

Developing Al algorithms that can effectively deal with rare diseases

The capacity of artificial intelligence and machine learning (ML) to manage and to diagnose
rare diseases represents a domain still in its nascent stage. The fundamental challenge resides
in the scarcity of data pertinent to these conditions. These diseases, while individually
infrequent, collectively affect a significant portion of the global population (50).

In the domain of machine learning and Statistics, the "Long Tail" refers to the distribution of
classes where a limited number of classes have abundant instances (the "head") and a large
number of classes have few instances (the "tail™). In this distribution, rare diseases fall into the
"tail" segment, thus posing unique difficulties to the ML algorithm development. Despite the
considerable improvements in Al techniques, algorithms are still primarily reliant on large
datasets for effective training (51).

The relative paucity of shared public data concerning rare diseases affects the performance of
Al models in two primary ways. First, the limited availability of data impacts the model's
ability to recognize the distinguishing patterns and features of rare diseases (52). Second, the
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lack of variability in the sparse data hinders the generalizability of the model. These two
facets form the core obstacles in training Al models to effectively manage rare diseases.

One proposed solution to this problem involves the utilization of transfer learning. Transfer
learning enables the adaptation of a pre-trained model on a new task with comparatively
fewer data, exploiting the commonalities and differences between the tasks. This method has
been successfully applied in several medical imaging contexts (53,54). Nonetheless, it
requires a careful design to ensure the similarity between the source and target tasks, which
might not always be feasible in the case of rare diseases.

In parallel, data augmentation techniques can be employed to artificially inflate the limited
dataset size. Methods such as synthetic minority over-sampling technique (SMOTE) have
been employed with encouraging results in other areas of medicine (55). Moreover, advances
in synthetic data generation, offer promising directions for addressing data scarcity in rare
diseases (56).

Collaboration and data sharing among healthcare institutions and researchers around the globe
could markedly enhance the capacity to develop efficient Al models for rare diseases. In an
exemplar case, an international collaborative project called 'Genomics England' has resulted
in the sequencing of 100,000 genomes from around 85,000 NHS patients, including many
with rare diseases, creating a valuable dataset that could be instrumental for the development
of certain Al models (57).

Ensuring the continuous learning and adaptation of Al models while maintaining their
safety and performance

The advancement and expansion of medical knowledge necessitate a periodic update of the Al
models. Notwithstanding the perceived benefits of such updates, they carry potential
alterations in model behaviour, thereby eliciting unforeseen consequences (6).

These Al models might play become 7/24h assistants in diagnostics, prognostics, treatment
strategies, and managing public health emergencies, thereby emphasizing the need for
ensuring safety and efficacy. The premise of Al models’ success rests on their ability to learn,
adapt, and improve performance continuously over time, which implies training on expansive
and diverse datasets (1). The concept of frozen or static models falls short in the medical
domain, given the inherent dynamic nature of medical science and the necessity of staying up-
to-date with new research, best practices, and clinical guidelines (33).

Integrating new knowledge into Al models necessitates an understanding of the repercussions
this might have on their behaviour. These transformations, although intended to enhance the
performance and applicability of the model, might bear the potential to sway the model’s
behaviour, inducing unanticipated outcomes (58). Therefore, any update process needs to be
structured and monitored to ensure a balance between the incorporation of new knowledge
and the safety and efficacy of the model. The focus, thus, is to create secure environments that
enables continuous learning and adaptation without compromising model safety or
performance.
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Regulating updates to Al models poses a set of formidable challenges (see section 0). The
maintenance of an Al model’s safety and efficacy is an iterative process, involving a cyclic
methodology of update, testing, validation, and deployment. It is necessary to ensure that an
update does not lead to "catastrophic forgetting,” where the model may lose its ability to
perform tasks it was previously trained for. One such method to mitigate this issue is 'elastic
weight consolidation,” which protects the parameters important for previously learned tasks
during the learning of new ones (59), although it is quite dependent on the underlying Deep
Learning architecture. Another approach is the development of automated and continuous
monitoring systems to detect and mitigate unexpected behaviour changes in deployed models
(60).

However, not all model updates result in significantly altered behaviours. In fact, some
updates, such as those involving bug fixes or minor adjustments, may be largely benign and
have little to no impact on the safety or performance of the Al system. This highlights the
need for a systematic and graded approach to updates, which carefully considers the potential
impact of each change and prioritizes thorough testing and validation for more significant
updates.

The challenge of balancing updates with safety and efficacy of Al models is another pressing
issue. A framework is required that enables the incorporation of novel medical knowledge,
supports the ability to adapt and improve, and ensures the safety and performance of the
model are upheld. Such a framework will benefit from collaborative efforts from the spheres
of medical science, artificial intelligence, and regulations.

Designing user interfaces for Al tools that are intuitive and user-friendly

The employment of artificial intelligence in healthcare is increasing rapidly and is reshaping
many aspects of medical practice, from diagnosis and treatment planning to patient
management and follow-up (2). This proliferation has engendered an imperative need for
effective user interfaces (Ul) that enhance rather than obstruct the communication between
the human end-users, predominantly healthcare providers, and Al tools. The Ul is essentially
the point of interaction between the users and the Al tools, and its design determines the
degree of utilization and adoption of such systems in the clinical practice (61).

Efficiency, intuitiveness, and user-friendly attributes are often designed carefully in Uls for
Al tools (62). Efficiency sums up the need for a swift and precise response, necessitating the
interface to possess capabilities for timely data retrieval and presentation, fast data entry, and
immediate responses to user commands. An intuitive design allows users to predict the
behaviour of the Al tools without requiring extensive training or having to resort to a user
manual. User-friendly interfaces, on the other hand, prioritize the ease of use and
understandability, making them accessible and comfortable for users with varying levels of
technical proficiency.

A judicious integration of these principles into Ul design of Al tools could improve the
effectiveness and acceptance among healthcare providers. Research conducted by Patel et al.
has demonstrated that the appropriate design of Uls for Al tools in healthcare could result in
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improved user satisfaction, increased productivity, and more precise medical decision-making
(63).

Yet, suboptimal Ul design may present considerable challenges, affecting user acceptance and
utilization. A poorly designed Ul can increase cognitive load, resulting in user frustration and
decreased productivity (64). More concerning is the potential for patient harm. For instance,
incorrect interpretation or misunderstanding caused by a baroque interface could lead to
misdiagnoses, inappropriate treatments, or other detrimental clinical decisions.

As we delve further into the implications of Ul design in the context of Al in healthcare, it's
valuable to reflect on the example of IBM's Watson for Oncology. As reported in Strickland
(65), despite the system's powerful underlying Al technology, physicians were often
frustrated by the complex and unintuitive interface, leading to low adoption rates and
criticisms of its applicability in real-world practice. This experience underscores the critical
role of interface design in Al tool acceptance and effectiveness.

Therefore, the design of Ul for Al tools in healthcare should be a meticulous and thoughtful
process, requiring a multi-disciplinary approach that includes not only designers and Al
specialists but also end-users, the healthcare providers themselves (66). This would ensure
that the Al tools are indeed suited to the real-world, high-demand environment of healthcare
provision, aligning with the unique requirements and workflows of the sector.

While the potential of Al in healthcare is vast, the success of Al tools will be dependent not
just on the sophistication of the underlying algorithms, but also on the effectiveness and
usability of the interfaces through which users interact with these systems. Future research
should continue to explore the optimal design principles for Al tool interfaces in healthcare,
ensuring their alignment with user needs and clinical workflows.

HEALTHCARE Al INTEGRATION AND OPERATIONALIZATION CHALLENGES

The current technological revolution is by no means the first experienced by the medical
world. Medicine has been closely tied to disruptive technological changes since its inception
(67), as a significant portion of human ingenuity is invested in improving the quality of life
for others and, consequently, in combating illness with all the tools at our disposal.

This factor necessitates that the implementation of Al-based solutions must compete and
adapt within a framework of previously deployed technologies, which have seldom been
designed to be scalable or collaborate with systems of such advanced nature.

The subsequent sections delve into the challenges surrounding these matters, which must
evolve concurrently with the adoption of these technologies that offer us so many advantages

@).
The integration of Al into clinical workflow

Artificial intelligence applications in healthcare hold a remarkable potential to transform
clinical practice through streamlining workflows, improving diagnostic accuracy, and
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enhancing patient care (67). Thus, it is necessary to consider how these systems integrate into
existing healthcare practices, how they interact with healthcare information technology (IT)
systems, and how user-friendly they are to the clinicians who will be using them in real-time.

In the current landscape, many Al tools have been created as stand-alone systems, posing a
significant challenge to their incorporation into the clinical workflow. This separation from
established systems can result in additional work for healthcare providers, as these systems
often require additional and customized interface and data entry process to interact with.
Rather than augmenting the clinician's work, these stand-alone Al systems may disrupt the
delivery of patient care by adding another layer of complexity to the provider's tasks. This
issue is highlighted in the research by Blease et al., where the authors underline the necessity
of integrating Al systems into the existing healthcare IT infrastructure to ensure seamless
operation and avoid unnecessary burden on clinicians (68).

Addressing this challenge necessitates the development of Al systems that are not only
interoperable with existing healthcare IT systems but also align well with the clinical
workflow. This factor involves a full understanding of the needs, preferences, and routines of
the healthcare providers who will be using these systems in their practice. The Al tools should
be designed to augment the clinician's work rather than replace it, offering assistance in real-
time without disrupting the clinical workflow. Integration can be facilitated by creating Al
systems that are compatible with existing electronic health records (EHRs) and other
healthcare IT systems. Such an approach was presented by Rajkomar et al. where the authors
showed how machine learning models can be integrated into EHRs to predict medical events
(39).

However, integration and interoperability are not sufficient to ensure the effective use of Al in
clinical practice. Another key consideration is the training and preparation of end-users: the
clinicians and their assistants (69). Despite the advancement of Al technologies, the
proficiency and confidence of clinicians in using these tools remain limited. This limitation
can lead to a lack of trust and adoption, inhibiting the full potential of Al in healthcare. As
noted by Johnson et al., it is necessary to provide healthcare providers with adequate training
to use Al tools effectively(69), including an understanding of their underlying principles, the
potential benefits, and the limitations (70).

The technical difficulties of integrating Al with existing health IT systems

The implementation of Al into existing health IT systems poses a significant technical
challenge, especially considering that many healthcare organizations continue to use older IT
infrastructure, which are not easy to integrate to improve patient monitoring and
administrative processes powered by Al-based software (71).

A fundamental issue to address in the integration of Al with current health IT systems is the
heterogeneity and fragmentation of these systems. Many hospitals and health institutions
operate with a multitude of disparate and often outdated IT systems, not designed for
interoperability (1). These systems tend to be siloed and only compatible with same vendor
tools, making data extraction, sharing, and utilization for Al applications a complex task (72).
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For example, the adoption of the Epic System by Kaiser Permanente, a leading healthcare
provider in the United States, highlights the struggle to streamline patient records across
different facilities due to the significant variance in data structure and language (see section
0).

Moreover, data quality and consistency present notable hurdles. Deep Learning models rely
on large, structured, and high-quality datasets to produce meaningful and accurate results (6).
However, in healthcare settings, data are frequently unstructured, heterogeneous, and
inconsistent due to variations in input methods and procedures, potentially leading to issues
with accuracy and reliability in Al applications (73) (see section 0). Furthermore, the quality
of data can be compromised due to errors, omissions, and biases in recording practices, which
pose significant challenges to the training of Al models. For instance, a study in the UK
demonstrated that inconsistent coding practices in electronic health records led to substantial
discrepancies in stroke event recording, an issue that could significantly impact Al models'
performance in predicting stroke events (74).

Additionally, the technological readiness and capacity of the existing health IT systems play a
crucial role in the successful integration of Al. These older systems often lack the required
computational power and capabilities for advanced Al applications (1). Consequently, the
process may necessitate substantial upgrades or complete renovations of the existing
infrastructure, which could entail significant financial investment and potential workflow
disruptions (47).

Furthermore, the complexities related to data privacy, security, and regulatory compliance
cannot be understated. Health data are sensitive, and their management involves strict
regulatory frameworks to ensure patient privacy and data security (75). The integration of Al
solutions into health IT systems necessitates robust mechanisms to ensure data are handled,
processed, and stored in ways that comply with laws such as the Health Insurance Portability
and Accountability Act in the United States or the General Data Protection Regulation in the
European Union.

Al validation and regulation

The introduction of artificial intelligence in healthcare has opened new possibilities for
diagnosis, prognosis, and management of disease conditions. Its effective and safe application
in real-world clinical settings necessitates a thorough validation process that recognizes and
addresses the innate complexities and variations in clinical practices, patient populations, and
disease patterns. These elements have been identified to significantly impact the effectiveness
of Al in actual healthcare environments, leading to its performance that is often not as
promising as it is in controlled research scenarios (76).

The heterogeneity inherent in real-world patient populations and clinical practices poses a
unique challenge to Al validation. Disease manifestation and patient response can vary
significantly due to a myriad of factors such as age, gender, ethnicity, comorbidities, and
socioeconomic status, among others (77). This considerable variation requires Al systems to
be adaptable and generalizable to deliver precise and effective care. Similarly, the shifting
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patterns of diseases over time, influenced by factors such as lifestyle changes, genetic
evolution, and environmental changes, necessitate Al's adaptability to continue being
effective (78).

To achieve this level of adaptability and generalizability, rigorous large-scale, multicenter
clinical trials are recommended as they expose Al systems to a wide range of clinical and
demographic variations. These trials serve as a crucial validation process that evaluates not
only Al's accuracy but also its safety, effectiveness, and ability to generalize its learning
across diverse scenarios (79). However, conducting these trials comes with its own set of
challenges. Logistical difficulties, such as data sharing issues, patient privacy concerns, and
difficulty in standardizing trial protocols across different centers are some of the many
hurdles. Furthermore, the financial burden associated with these large-scale trials can be
substantial, often proving prohibitive, particularly for smaller companies and institutions (80).

The second layer of complexities in validating Al for healthcare arises from the current
regulatory frameworks. Al, in its essence, is a continuously learning and adapting system.
This characteristic, while being one of its strengths, also presents unique regulatory
challenges (see section 0). The Food and Drug Administration (FDA) and similar regulatory
bodies have long-established protocols for approving medical devices and interventions.
However, these traditional protocols are ill-equipped to handle the dynamic nature of Al
systems. The current regulations demand a static validation process that is incompatible with
the continuous learning and adaptation of Al (81).

To address these challenges, there is an immediate necessity for innovative validation
strategies and updated regulatory norms. The validation strategies need to take into
consideration the heterogeneity of real-world healthcare settings and the dynamic nature of
Al, designing comprehensive protocols that allow rigorous testing of these systems. Updated
regulatory norms, on the other hand, should accommodate the evolving nature of Al systems
while ensuring patient safety and efficacy of Al interventions (82).

However, the development and implementation of such strategies and norms will require
concerted efforts from all stakeholders, including researchers, clinicians, regulators, and
patients. Moreover, a balance needs to be struck between encouraging innovation and
maintaining stringent safety and efficacy standards. It is, therefore, a subject of ongoing
research and discussion.

Managing the expectations of healthcare providers and patients regarding Al

An overestimation of Al's capabilities or an underestimation of its limitations may lead to
disillusionment among healthcare providers and patients, potentially inhibiting the acceptance
and integration of Al in healthcare settings.

Understanding the transformative power of Al in healthcare requires a nuanced appreciation
of its capabilities and limitations. Al tools, such as machine learning algorithms, can learn
from and make predictions based on training data, thereby enhancing diagnostic accuracy
(12). However, they are dependent on the quality and quantity of data they are trained on, and
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they require continual refinement to maintain their predictive accuracy (7). These tools do not
replace healthcare providers; rather, they augment their ability to make informed decisions
about patient care.

Contrary to the notion of Al as a universal solution to healthcare's problems, its application is
often context-specific. For instance, Al tools that are effective in tertiary care settings may not
be equally effective in primary care or community healthcare settings due to differences in the
nature and volume of data, technological infrastructure, and the level of training of healthcare
providers (83).

Moreover, the ethical implications of using Al in healthcare should not be overlooked. Issues
related to data privacy, algorithmic bias, and the transparency of Al decisions are major
concerns that need to be addressed (34). In addition, the integration of Al into healthcare
systems may have implications for the patient-provider relationship, potentially disrupting
traditional models of care.

Managing expectations of Al in healthcare, therefore, is a delicate balancing act. It
necessitates an open, honest, and ongoing dialogue among stakeholders, including healthcare
providers, patients, policymakers, Al developers, and researchers. This dialogue should foster
an understanding of Al's capabilities and limitations, and the ways in which Al can be
responsibly integrated into healthcare practice.

The role of professional bodies, such as the American Medical Association and the British
Medical Association, is pivotal in shaping this dialogue. Through their policy statements and
guidelines, they can help define the role of Al in healthcare, provide recommendations for its
ethical use, and promote education and training for healthcare providers.

Patients, too, have an essential role to play in this dialogue. Patient advocacy groups can
empower patients to understand and engage with Al technologies, making them active
participants in their care.

The application of Al in healthcare is not an end in itself, but a means to an end. Its ultimate
goal should be to improve healthcare outcomes and enhance patient well-being. Any hype
surrounding Al should not distract from this goal. A sober appraisal of Al, based on rigorous
scientific evidence and thoughtful ethical deliberation, is necessary to realize its potential and
avoid pitfalls.

The need for robust cybersecurity measures for Al systems in healthcare

As Al technological advancements continue to permeate the healthcare industry, the risks
associated with cybersecurity vulnerabilities concurrently escalate, underscoring the necessity
for robust protective measures.

In recent years, the healthcare sector has been increasingly susceptible to a spectrum of cyber
threats (84). Among the most prominent concerns are data breaches that could compromise
sensitive patient information. The sheer volume of data that healthcare systems process,
coupled with its intrinsic sensitivity, makes it an attractive target for cybercriminal activities.
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For example, in 2015, Anthem, one of the largest health insurance companies in the United
States, experienced a cyberattack that led to the exposure of nearly 78.8 million records
containing personal patient information (85,86). Another example is the WannaCry ransom
ware attack that occurred on May 12, 2017, impacted 230,000 systems across more than 150
countries, including the UK's National Health Service (NHS) (87). Consequently, from May
13 to 16, 2017, five NHS Trusts were compelled to redirect Accident and Emergency patients
to unaffected Trusts, and several Trusts encountered difficulties with their CT and MRI
imaging systems. This disruption led to the cancellation of nearly 20,000 appointments or
surgeries and incurred a cost of nearly £92 million for the NHS (88). Not only did these
breaches result in a significant financial impact, but it also highlighted the potential for severe
harm to patient trust in healthcare systems.

Beyond data breaches, there lies an arguably more sinister threat in the form of tampering
with Al algorithms. The complexity and opaque nature of some Al systems can render them
susceptible to adversarial attacks. Adversarial machine learning, a field that investigates how
Al systems can be fooled or manipulated, has documented a variety of potential attack vectors
(89). One of the most worrisome is the "poisoning” of machine learning models, wherein
attackers insert misleading data into the training phase, leading the model to produce incorrect
outputs. In a healthcare setting, such manipulation could lead to incorrect diagnoses, flawed
treatment recommendations, and even directly endanger patient safety (90).

Given the severity of these threats, the necessity of robust cybersecurity measures in
healthcare Al systems cannot be overstated. It is not sufficient to treat cybersecurity as an
ancillary concern; rather, it must be integrated as a core component of the design,
implementation, and operation of healthcare Al systems. Such measures may encompass a
variety of strategies, from hardened system security and encryption practices to intrusion
detection and response systems (2).

Moreover, there is a compelling need for a collaborative approach to cybersecurity in
healthcare Al. A multi-stakeholder model involving healthcare providers, Al developers,
regulatory bodies, and even patients themselves can enhance shared understanding, establish
best practices, and facilitate rapid response to new threats (91). Additionally, international
cooperation is vital, given the global nature of cyber threats and the international reach of
many healthcare and technology companies.

The importance of obtaining sufficient investment for Al research and implementation

It is necessary to underscore the exigency of securing adequate financial resources for the
continuation and expansion of research and implementation in artificial intelligence within the
healthcare sector. The current state of Al technology, though promising, remains in its infancy
and demands significant funding for further research, rigorous validation, and seamless
integration into healthcare systems (2).

There is an expanding body of literature that recognizes the enormous potential of Al to
revolutionize healthcare, offering transformative solutions for patient care, disease prevention,
diagnosis, and treatment (1). For instance, studies have shown that Al can assist clinicians in
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accurately diagnosing diseases, such as cancer, by analyzing medical images and detecting
anomalies that might be missed by the human eye (12,92). Despite these breakthroughs, the
advancement of Al in healthcare is presently stymied by multiple barriers, not least of which
is the lack of sufficient funding.

Securing adequate funding for Al research and implementation in healthcare, however, is a
complex endeavour. The investment managers have to deal with competing priorities vie for
finite resources (93). The significance of this challenge cannot be overstated, given the myriad
issues that persist in healthcare, such as chronic disease management, elderly care, and health
inequality, all of which necessitate immediate and tangible solutions. In such a context,
prioritizing funding for a still emerging technology can be a contentious issue.

A particular concern is the validation of Al technology. Unlike traditional pharmaceutical or
biomedical research, Al applications require unique validation processes, often involving
large and diverse datasets (94). Furthermore, Al applications need to be validated in a real-
world clinical setting, a process that is both time-consuming and costly. The financial burden
of validation hence poses a significant barrier to the deployment and adoption of Al in
healthcare.

Additionally, the integration of Al into existing healthcare systems is another substantial
financial endeavor. Even with promising Al applications, the transition from development to
integration is fraught with obstacles. For instance, the deployment of Al necessitates changes
in the existing workflow, training for healthcare professionals, and infrastructure upgrades, all
of which are costly endeavors (95).

To ensure that the potential benefits of Al in healthcare are realized, adequate investment
must be secured. However, this is not merely a question of allocating more funds. Rather, it
necessitates a multi-faceted approach that includes policy changes, fostering collaborations
between public and private entities, and developing novel funding models that can sustain the
growth and adoption of Al in healthcare. The precise direction and shape these efforts will
take remains to be seen, but it seems evident that securing the financial resources necessary
for Al research and integration requires serious consideration.

Patient-Centric Al Design

The ascent of artificial intelligence into the healthcare domain has inspired fervent discussions
regarding its potential advantages and challenges. Among the latter, a subtle yet vital issue
arises: the tension between Al's innate drive to generalize and the clinical imperative to
individualize. As the integration of Al tools becomes more prevalent in healthcare, striking
the right balance between these contrasting tendencies becomes more important.
Consequently, patient-centered Al design emerges as a focal area of interest, intertwining
technology's capability with medicine's principles.

Traditionally, medicine has flourished on the philosophy of patient-centricity. When a
clinician engages with a patient, they aren't just observing symptoms; they're reading a
narrative. One shaped by the patient's genetics, environment, history, and lifestyle. This
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principle, rooted in the Hippocratic oath, is what has shaped medical decisions, where
emphasis is not solely on objective signs but also on the patient's subjective experience (96).
With Al's foray into this physician-patient space, the objective may overshadow the
subjective, necessitating a design framework that equally respects both.

Al thrives on patterns discernible from large-scale datasets. In this context, these patterns
allow for predictions, assessments, and interventions. Yet, human biology and experience, by
their nature, do not always conform to discernible patterns. Herein lies the challenge: the
granularity of individual experience may be lost in the vastness of data (34).

Moreover, there's the issue of representation. If Al is to be truly patient-centric, it must be
trained on diverse datasets, ensuring that every patient demographic is adequately represented,
thereby preventing potential biases and misrepresentations (77).

Building a bridge between Al's pattern-seeking essence and the particulars of individual
patient stories requires deliberate action. Multi-modal data integration, which brings together
diverse sources of patient data, stands as a promising avenue. By considering genetic,
physiological, psychosocial, and other variables, Al can foster a richer, more nuanced
understanding of individual health profiles.

Ethics remains at the core of this integration. Beyond the crucial matter of data privacy, there
is an inherent duty to ensure Al tools are developed and utilized with transparency and respect
for patient autonomy (82).

Al Governance and Oversight

While there is general consensus on Al's transformative potential, the medical community
remains split on its trajectory, especially concerning the necessary governance and
supervising structures.

One of the more remarkable concerns in the introduction of Al into healthcare revolves
around the notion of trust. For healthcare professionals to adopt and, more importantly, rely
on Al-driven systems, they need to trust the decisions and recommendations these tools make.
But trust in Al isn't binary; it requires an understanding of the system's mechanisms, or at the
very least, its logic. The non-transparent nature of certain advanced algorithms (see section 0),
which make them almost inscrutable, poses a challenge in building this trust (97). Hence, it
becomes vital for any governance framework to emphasize interpretability and transparency
as core principles for Al tools in healthcare.

Another governance challenge emerges from the data upon which Al systems are trained.
Medical data, inherently complex and multifaceted, can sometimes be unrepresentative or
contain implicit biases. Systems trained on such data can inadvertently perpetuate or even
exaggerate these biases, leading to imprecise or biased clinical recommendations (77). Thus,
an integral part of Al governance must involve rigorous data validation and constant oversight
to ensure data quality and representativeness.
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The Al-governance nexus also intersects with regulatory standards that already exist in
healthcare. How should regulatory bodies approach Al? Is there a need for new structures, or
can Al be accommodated within the current regulatory frameworks? The dynamic and
evolving nature of Al, wherein systems continuously learn and adapt, poses a unique
challenge. Unlike static medical devices or interventions, Al-driven systems can evolve post-
deployment, necessitating periodic reassessment and validation (98).

From an ethical vantage, there are additional layers of complexity. Issues like patient consent,
data privacy, and the potential for misuse take center stage in discussions about Al's
integration into healthcare (99). Al governance frameworks should be constructed with these
ethical considerations at their core, perhaps even mandating ethics committees specifically for
Al-related interventions in medical settings.

The marriage of Al and healthcare, while promising, is rife with challenges that demand well-
thought-out governance and oversight. Constructing such frameworks requires a
multidisciplinary approach, combining technological expertise with clinical, ethical, and
regulatory insights. Only with such comprehensive governance can we ensure that the
transformative potential of Al in healthcare is realized responsibly and safely.

HEALTHCARE Al ETHICAL, SOCIAL, AND EQUITY CHALLENGES

The adoption of artificial intelligence in healthcare marks a significant transition, affecting
patient care strategies, disease prediction methods, and the direction of medical research (2).
As Al technologies become more commonplace in healthcare settings, a range of ethical,
social, and equity considerations emerges, warranting thoughtful analysis. While the
advantages of Al—such as enhancing diagnostic accuracy, streamlining clinical processes,
and tailoring patient care—are evident, there are concurrent concerns about patient data
protection, potential biases in Al systems, and equitable access to these technologies.

The following sections delve into the challenges revolving around these matters. While they
possess a more human dimension, they cannot be detached from the challenges of a more
technological nature addressed in the preceding sections.

Data privacy and patients' data anonymization

Medical practices are about to experience profound shifts with the emergence of artificial
intelligence, particularly in predictive modelling derived from patient health records.. These
records, however, are typically replete with highly sensitive personal data, presenting an
intricate quandary of data privacy and protection (100). The proliferation of data breaches in
recent years has underscored the urgent necessity of safeguarding such data. In an age where
privacy has come to the fore as a global concern, Al medical practitioners face the task of
navigating a delicate equilibrium. On the one hand, they must advance Al-driven healthcare
innovations. On the other, they must uphold patients' rights and confidentiality by ensuring
data protection (101).

The challenge is further amplified by the introduction of robust data protection legislation like
the European General Data Protection Regulation (GDPR), which imposes strict constraints
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on data usage (102). GDPR and analogous legislation enacted worldwide delineate a series of
stringent conditions for the acquisition, storage, processing, and disclosure of personal data,
thus establishing an additional regulatory obstacle for Al applications in healthcare.
Navigating the legal landscape, Al experts must formulate a balanced strategy that respects
data protection mandates while also fostering the progression of Al within healthcare.

The dichotomy between safeguarding data privacy and fostering Al's progress in healthcare
can be traversed through strategies that employ data anonymization and de-identification.
Anonymization, as defined by the GDPR, is the irreversible process of transforming personal
data such that the data subject cannot be identified. This practice, when employed judiciously,
can act as a potent instrument for achieving a balanced approach. Data anonymization
techniques, such as k-anonymity, I-diversity, and t-closeness, aim to mitigate the risk of re-
identification while maintaining the utility of the dataset for research and Al-based analysis
(103).

The potential of these techniques is exhibited in a study by EI Emam et al., wherein a de-
identified dataset was successfully utilized for a drug safety surveillance project without
breaching patient privacy (104). While the example demonstrates the feasibility of
anonymization and de-identification, it also emphasizes the care that needs to be taken to
ensure the techniques are applied rigorously and correctly. Inaccurate or inappropriate de-
identification can result in residual risks of re-identification, thus compromising data security
(105).

Although there's no one-size-fits-all solution to the complex puzzle of data privacy in Al-
driven healthcare modeling, the prudent application of anonymization and de-identification
methods holds promise. Al practitioners must strive to incorporate these methods into their
data protection strategies to uphold patient privacy, abide by legal norms, and sustain the
progress of Al in healthcare.

The potential widening of health disparities

Without a careful implementation, Al systems may inadvertently magnify health
disparities.Health disparities can be thought of as the unequal distribution of health resources
or outcomes across different groups, typically associated with socioeconomic status, race,
ethnicity, or geographic location. It has long been documented in the literature that certain
communities experience disproportionately negative health outcomes due to such disparities
(106). If Al-based tools, which have the potential to be a great equalizer, are trained primarily
on data from specific demographic or socio-economic groups, they may not function as
effectively when applied to other populations.

The issue at hand is that medical Al systems, like all machine learning algorithms, are only as
good as the data on which they are trained. The machine learning models used in Al systems
do not generate knowledge or understanding independently; they learn patterns from the input
data they are given (107). If the data used to train these models are not representative of the
diversity of populations that will use the healthcare services, then the Al system may generate
biased results, which can lead to suboptimal care for underrepresented groups.
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A notable example of this issue can be seen in a study by Obermeyer et al. (7), where an Al
system used to identify and prioritize patients for high-risk care management programs was
found to be biased against African Americans. Despite having similar health needs as white
patients, African Americans were less likely to be identified as high-risk by the Al system.
The source of the bias was traced back to the algorithm's training data, which used healthcare
costs as a proxy for health needs. Given that African Americans tend to spend less on
healthcare due to existing disparities, the Al system was inadvertently perpetuating these
disparities.

The potential exacerbation of health disparities by Al systems presents a significant challenge
to healthcare providers, researchers, and policymakers. However, it also presents an
opportunity to rethink how we design and implement Al systems in healthcare. Greater
diversity in data collection and more inclusive algorithmic design can ensure that Al tools
provide equitable health outcomes. By incorporating data from a wider range of demographic
and socio-economic groups, we can create Al models that generalize better across
populations. This requires a coordinated effort from all stakeholders, including healthcare
providers, Al developers, patients, and regulatory bodies.

Al systems should be developed and deployed with clear, understandable explanations of how
they operate and make decisions (see section 0). This will empower patients and healthcare
providers to make informed decisions, potentially alleviating some of the distrust that may
arise from opaque Al systems.

While Al has the potential to democratize healthcare, it also has the potential to widen
existing health disparities if not implemented thoughtfully. The key to ensuring equity in Al
applications lies in diverse data collection, inclusive algorithm design, and transparent
implementation practices. These efforts can help mitigate potential bias in Al systems and
contribute to more equitable health outcomes.

Maintaining a humanistic approach to healthcare in an Al-driven environment

The future ubiquity of Al in the healthcare sector has raised concerns about the maintenance
of a humanistic approach to patient care. This approach is fundamental in the medical
practice, it emphasizes the importance of empathy, compassion, and interpersonal
relationships, qualities that are not readily reproducible by Al (95).

One aspect worth discussing is the preservation of empathy in an Al-mediated healthcare
context. Empathy is a fundamental aspect of the physician-patient relationship, it allows
healthcare providers to understand and resonate with patients’ emotional states, leading to
improved therapeutic outcomes (108). The reliance on Al tools, while expediting healthcare
delivery, could potentially depersonalize patient care, creating an environment that might feel
cold and devoid of human warmth and understanding. However, to reconcile Al integration
with empathetic care, it is important to recognize the distinct roles of Al and healthcare
professionals. Al excels in standardizing and streamlining tasks, analyzing vast amounts of
data, and delivering evidence-based predictions, whereas healthcare professionals bring a
nuanced understanding of human emotions, patient narratives, and holistic care (109).
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In addition to empathy, compassion is an integral part of the therapeutic alliance between
physicians and patients. The experience of compassion, not just as a sentiment but as a
committed action to relieve suffering, underlies every clinical encounter (110). As Al tools
become more embedded within clinical practice, it is essential to ensure that they are used as
instruments that aid compassionate care, rather than as replacements for human providers. For
instance, Al could be leveraged to handle administrative burdens, freeing clinicians to spend
more quality time with patients, thereby fostering a deeper connection (111).

Moreover, the preservation of interpersonal relationships in an increasingly digital healthcare
ecosystem cannot be forgotten. The art of medicine relies significantly on the physician-
patient relationship, a delicate dynamic built upon mutual trust and respect. This relationship
is decisive for eliciting patient histories, making accurate diagnoses, and implementing
effective treatment strategies (112). In the midst of the rapid digitalization of healthcare, there
is a risk of this relationship becoming more transactional and less personal. Therefore, the
challenge lies in the strategic implementation of Al to supplement rather than supplant these
human connections (113).

The emergence of Al as a driving force in healthcare necessitates a conscientious appraisal of
the roles that empathy, compassion, and the physician-patient relationship play in healthcare
delivery. As we integrate Al into the healthcare scene, it should be regarded as a tool to
enhance, not replace, the humanistic qualities that are central to the practice of medicine(114-
115). It is through this careful and mindful integration of Al that we can uphold the
humanistic values that form the heart of healthcare, despite the changing landscape.

Achieving broad-based consensus on the ethical use of Al in healthcare

As artificial intelligence becomes an integral part of modern healthcare, it gives rise to ethical
challenges related to data privacy, informed consent, accountability, and equitable access,
necessitating broad-based consensus from all stakeholders (82).

The integration of artificial intelligence in healthcare necessitates stringent measures to
safeguard patient data privacy. It is essential to consider that the use of large data sets, a key
element in training Al models, could potentially compromise patient anonymity if not
appropriately de-identified and secured (34). Despite the existence of data protection
regulations like the General Data Protection Regulation (GDPR) in the EU and the Health
Insurance Portability and Accountability Act (HIPAA) in the US, the question persists as to
whether these are adequate to address the unique privacy concerns posed by Al in healthcare
(35). Therefore, strategies to ensure the ethical use of patient data should be developed, taking
into account not only the de-identification and secure storage of data but also the ethical
considerations surrounding its use.

Concurrently, the matter of informed consent for Al-assisted care is matter of great
importance. The integration of Al into healthcare necessitates a re-evaluation of the traditional
model of informed consent. Ordinarily, informed consent involves explaining the risks and
benefits of a proposed intervention to a patient, but Al's complexity and current inherent
unpredictability could challenge this model (116). Given that Al algorithms often operate as
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'black boxes' with decision-making processes that are opaque even to the developers, it can be
challenging for patients to fully understand the risks and benefits of Al-assisted care (81).
This issue underscores the necessity for redefining informed consent in the era of Al, ensuring
it encompasses the unique challenges posed by these technologies.

Further, accountability in the case of Al errors needs to be established. An error made by an
Al system can lead to misdiagnosis or mistreatment, posing serious risks to patients. It can be
challenging to determine responsibility in such cases, given that Al's decision-making process
can be complex and opaque. Current malpractice laws and regulations may not be sufficient to
address this new paradigm, and therefore novel legal frameworks are necessary to identify the
responsible parties when Al causes harm (117).

Lastly, the potential benefits of Al in healthcare should be equitably distributed. Access to Al
technologies in healthcare is likely to be initially concentrated in affluent urban areas,
possibly exacerbating existing health disparities (118). For instance, rural areas and low-
income regions, both within and between countries, may not have the same access to Al
technologies, potentially leaving these populations at a disadvantage (119,120). Hence, it is
critical to ensure that the benefits of Al in healthcare are widely available and that
mechanisms are in place to avoid exacerbating health disparities.

While Al presents numerous opportunities for advancing healthcare, it also raises significant
ethical issues that need to be addressed. Broad-based consensus among all stakeholders is
needed to ensure the ethical use of Al in healthcare, considering the unique challenges posed
by data privacy, informed consent, accountability, and equitable access.

Managing the potential workforce implications of Al

Artificial Intelligence integration has raised concerns about potential workforce implications,
necessitating a thorough understanding and careful management of these changes to uphold
high-quality patient care.

One of the primary aspects to consider is job displacement or redundancy due to Al. Al has
been proclaimed for its ability to automate routine and tedious tasks, which in a healthcare
setting range from administrative responsibilities to patient triage (68). This enhanced
efficiency raises the question of whether some roles currently fulfilled by humans may
become unnecessary. Previous studies have suggested that while Al has the potential to
automate certain tasks, the scope for complete replacement of healthcare professionals
remains limited (107). The integration of Al, therefore, does not equate to total job
displacement but a reconfiguration of roles, necessitating a nuanced understanding of its
implications.

The advent of Al has generated a shift in the roles and responsibilities of healthcare
professionals by making them more time-efficient. It is a shift towards tasks that necessitate
human judgment, empathy, and complex decision-making, rather than tasks that are
routinized or systematic in nature. The British Medical Journal's study on the integration of
Al in healthcare (1) suggests that clinicians will increase their function as data interpreters, as
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Al algorithms process and provide substantial medical data. This evolving role will require
that healthcare professionals need to be competent in understanding, interpreting, and
applying Al-generated data in their practice.

In managing this transition, it will be necessary to offer training and support to the existing
workforce. A study conducted by the National Academy of Medicine (121) suggested the
need for ongoing education and training programs that enable healthcare professionals to
understand the potential and limitations of Al and to efficiently apply it in clinical practice.
There is also an emerging need for interdisciplinary collaboration, particularly with data
scientists and technologists, to provide suitable support for Al in healthcare.

Furthermore, Al's integration into healthcare prompts a reevaluation of ethical considerations,
particularly regarding patient care and data privacy. An article published in the Lancet (82)
proposes that healthcare institutions should uphold transparency in Al application, providing
patients with a clear understanding of how their health data is utilized and the role of Al in
their care. Ethical principles, such as autonomy, beneficence, and justice, must not be
overshadowed by the technological advancement brought about by Al.

The integration of Al into the healthcare workforce poses both opportunities and challenges.
A careful approach is required to manage these workforce changes, emphasizing training,
interdisciplinary collaboration, and ethical considerations (122). Doing so will ensure that
while the healthcare sector leverages the benefits of Al, it maintains the central principle of
patient care.

Impact and long-term results assessment of Al medical applications

As artificial intelligence-based solutions become established in the services of various
medical specialties, and as solutions that interoperate with each other begin to emerge, the
comprehensive care of the patient will be enhanced in the long term.

Firstly, the introduction of Al into healthcare will led to an enhanced quality of care. Machine
learning algorithms are being employed in disease diagnosis, where they process and analyze
large volumes of data and identify patterns that might elude the human eye. For instance, an
Al algorithm has been developed that can detect malignant melanomas with a precision equal
to, if not surpassing, that of dermatologists (12). However, it is essential to consider the
limitations and biases inherent in Al algorithms. The training data for these algorithms can
often be skewed towards certain demographics, thereby affecting the generalizability of
results (123).

Further, the adoption of Al has the potential to influence patient outcomes positively. A
salient example is one of the Google's DeepMind projects, which developed an Al system that
can predict acute kidney injury up to 48 hours before it occurs, potentially giving doctors a
significant lead time to intervene (124). However, this presupposes seamless integration with
existing healthcare systems and workflows, which is often not the case (see sections 0 and 0).

Al-driven systems, through machine learning algorithms and predictive analytics, offer
potential to optimize inventory levels, reduce waste, and streamline procurement processes. A
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study by Rajkomar et al. highlighted the ability of deep learning algorithms to predict patient
admissions, which can be extrapolated to foresee material and equipment usage patterns, thus
aiding in more precise resource allocation (6). A study by Jha and Topol discussed how Al
could automate routine tasks, thereby freeing up time for physicians to focus on complex
tasks and direct patient care (125). Future artificial intelligence systems will have the
capability to detect and alert users when instruments or other devices are not in optimal
conditions for their use, thereby promoting proactive maintenance and extending their
operational lifespan (126). Nonetheless, the risk of job displacement due to Al cannot be
discounted and merits thorough evaluation. As the integration of Al into hospital resource
management continues, stakeholders should critically assess the effectiveness and ethical
considerations of such applications, ensuring that benefits do not compromise patient safety
and care quality.

Biases in Al algorithms, issues in Al implementation, and concerns about job displacement
warrant rigorous and ongoing scrutiny. Hence, the integration of Al into healthcare requires a
delicate balance, wherein the benefits are maximized, and the drawbacks are mitigated.

Intellectual property and collaboration challenges in medical Al applications

As Al becomes increasingly central to healthcare, the strategies and legal frameworks
surrounding intellectual property (IP) rights are key to mediating successful collaboration in
this area.

One of the most universal issues regarding IP in medical Al applications pertains to the
ownership of algorithms. Al models are generally built on vast datasets to predict health
outcomes or suggest potential treatments, among other applications (7). In many cases, the
development of these models is carried out by multiple stakeholders—ranging from academic
institutions and hospitals to private corporations—which raises complex questions about the
ownership of the final product (127).

The complex nature of IP rights in this scenario often leads to protracted disputes over the
ownership of algorithms, impeding the sharing of knowledge and slowing down the
development of beneficial Al solutions. However, institutions that attempt to bypass these
issues by keeping their algorithms entirely private(as industrial secret) face a different set of
challenges. Concealing Al models can impede their full validation and hinder the broader
scientific community from verifying their accuracy and safety (128).

Data rights also play a significant role in the IP landscape. Many Al models require vast
amounts of patient data, and while anonymized datasets can help protect patient privacy, they
also introduce other complexities (129). For instance, there are ongoing debates about
whether or not these anonymized datasets can be considered a form of IP. Additionally, the
sensitive nature of this data necessitates stringent security measures and carefully negotiated
data sharing agreements between institutions (130).

While the landscape is fraught with challenges, several strategies have been proposed to help
mediate these IP and collaboration hurdles. A potential solution is to establish a more
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transparent and standardized framework for the ownership and sharing of Al models and
datasets. This could involve measures such as mutually agreed contracts and licensing
agreements that define clear parameters for ownership, access, and revenue sharing between
collaborating institutions. This approach can help establish a more level playing field and
encourage collaboration by reducing the risk of disputes.

Despite these potential solutions, it is important to acknowledge that the landscape of IP and
collaboration in medical Al applications is complex and constantly evolving. Therefore, there
is an ongoing need for discussion and adaptation to address these challenges and ensure the
continued growth and success of Al in medicine.

Global applicability of Al

The global applicability of Al models presents considerable challenges, primarily due to
differences in demographics, disease patterns, healthcare practices, and data standards across
various countries and healthcare systems.

As indicated along the article, Deep Learning models, by their very nature, operate based on
the premise of learning from large amounts of training data. These models make predictions
or decisions based on patterns observed in the provided data sets. Consequently, if an Al
model is trained on data from a particular demographic or healthcare system, its efficacy may
diminish significantly when applied to a different demographic or healthcare system (77).
This phenomenon has its roots in the inherent biases of the training data, which may not
encompass the variability and diversity present in the global population (7).

Data standards also play a substantial role in the global applicability of Al. Various healthcare
systems have different standards and protocols for recording and managing healthcare data
(see section 0). The disparities in these standards can lead to inconsistencies in the
performance of Al models when applied to different healthcare systems. For instance, the
usage of electronic health records (EHR) varies greatly worldwide, affecting the quality and
compatibility of data used in Al model training (131).

The challenge, therefore, lies in developing universally applicable Al models or in adapting
existing models to different settings. However, achieving this goal is not a straightforward
task. An attractive strategy to mitigate this problem is the use of federated learning
techniques, where Al models are trained across multiple decentralized devices or servers
holding local data samples. This allows the Al model to learn from a diverse array of data
sources while addressing privacy concerns associated with data centralization (132,133).
Additionally, it is important to ensure that the data used for model training represent a wide
demographic range and disease patterns. The inclusion of diverse and representative data aids
in overcoming biases and improves the robustness of the models.

However, even as we strive for universality, it must be recognized that adaptations are
sometimes necessary, and one-size-fits-all solutions may not be applicable in all contexts. In
these instances, transfer learning can be applied, a machine learning method that leverages the
knowledge gained from one problem to solve a different, yet related, problem (134). It allows
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an Al model trained on a specific setting to be fine-tuned for a different population target,
thereby ensuring the wider applicability of Al in global healthcare.

The governmental agencies of each region are making a special effort to ensure that Al-based
medical products yield favourable outcomes across the population cohorts of their respective
countries. Thus, this challenge is closely intertwined with many of the previously outlined
challenges, as model explainability, data quality and traceability, and secure integration into
hospital systems' infrastructure are essential in attaining this objective.

CONCLUSIONS

Throughout this extensive review article, we have examined the 24 primary challenges
confronting the actual deployment of Al-based healthcare applications. We have strived to
provide a rigorous perspective, accompanied by examples of published cases to illustrate each
of these challenges.

None of the challenges holds greater importance than the others. In fact, all of them are
intricately interconnected (which is why the descriptions of some allude to the others). Thus, a
comprehensive approach is imperative for the future adoption of such technology in a domain
as sensitive as healthcare.

There is no doubt that we are fortunate to live at the dawn of a bright future, and such
applications will enhance physicians' capabilities to be more effective in many ways. The
impending revolution will confront each of the current challenges and gradually overcome
them. Al-based solutions in the field of medicine will not replace doctors; rather, it will be the
physicians who adopt these advancements and tools that will replace those who do not exploit
them.
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Abstract

Obijective: Malignant pleural effusion was detected in 15% of patients who died of malignancy. Chronic lymphocytic
leukemia is the most common leukemia in adults. In this case, we aimed to elucidate the importance of pleural biopsy
fluid cytology, biochemistry, and imaging.

Case: A 58-year-old male patient with a diagnosis of chronic lymphocytic leukemia was admitted to our institution
with complaints of dyspnea and hypoxia. At the time of admission, the patient complained of dyspnea and hypoxia,
and evacuatory thoracentesis was performed in order to relieve her symptoms. Fluid biochemistry was exudate, and
pathology was benign. Tube thoracostomy was applied upon the recurrence of the fluid. Thorax computerized
tomography (CT) revealed no pathology except minimal effusion. Positron emission tomography scans (PET/CT)
revealed a slightly increased 18 - Fludeoxyglucose (FDG — 18) uptake in the paramediastinal area. Two closed pleural
biopsies were performed, and the result was reported as benign. Upon detection of a 5 cm solid, immobile mass on the
right chest wall in control, an incisional biopsy was taken over the lesion. Chemotherapy (CT) and radiotherapy (RT)
was initiated. The patient, who was followed up for 3 months for undiagnosed pleural effusion, died from a mass on
the chest wall and 2 months after diagnosis of malignant mesothelioma.

Conclusion: In this case, we wanted to emphasize the importance of performing a large-scale open pleural biopsy with
absolute vision in recurrent pleural effusions, where fluid cytology, biochemistry, and imaging methods can be
misleading and increase the awareness of clinicians.

Keywords: Pleural Effusion, Chronic Lymphocytic Leukemia, Pleural Biopsy.

Ozet

Amac: Malignite nedeniyle 6len hastalarin %15'inde malign plevral efiizyon saptanmaktadir. Kronik lenfositik 16semi,
yetiskinlerde en sik goriilen 16semidir. Bu olguda plevral biyopsi sivi sitolojisinin, biyokimya ve goriintiilemeye karsi
onemini aydinlatmay1 amagladik.

Olgu: 58 yasinda kronik lenfositik 16semi tanili erkek hasta nefes darligi ve hipoksi sikayeti ile klinigimize bagvurdu.
Hastanin semptomlarin1 gidermek icin bosaltici torasentez yapildi. Sivi biyokimyasi eksudaydi ve patoloji iyi
huyluydu. Sivinin tekrarlamasi tizerine tiip torakostomi uygulandi. Toraks bilgisayarli tomografisinde (BT) minimal
efiizyon disinda patoloji saptanmadi. Pozitron emisyon tomografi taramalari (PET/CT) paramediastinal bolgede
hafifce artmus 18- Fludeoxyglucose (FDG — 18) alimin1 ortaya ¢ikardi. Tki adet kapali plevra biyopsisi yapildi ve sonug
benign olarak bildirildi. Kontrolde sag gogiis duvarinda 5 cm'lik solid, immobil kitle saptanmasi iizerine lezyon
lizerinden insizyonel biyopsi alindi. Kemoterapi (CT) ve radyoterapi (RT) baslandi. Teshis konulamamis plevral
efiizyon nedeniyle 3 aydir izlenen hasta, malign mezotelyoma tanis1 aldiktan 2 ay sonra gogiis duvarindaki kitle
nedeniyle kaybedildi.

Sonuc¢: Bu vakada sivi sitolojisi, biyokimyas1 ve goriintiileme yontemlerinin yaniltici olabilecegi ve klinisyenlerin
farkindaligin1 artirabilecegi tekrarlayan plevral eflizyonlarda mutlak goriis ile genis c¢apli agik plevral biyopsi
yapilmasinin énemini vurgulamak istedik.
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Corresponding Author: Bahar Agaoglu Sanl, e-mail: drbaharagaoglu@hotmail.com

Received: 16.07.2023, Accepted: 05.09.2023, Published Online: 30.09.2023

Cite: Agaoglu Sanh B. Chronic Lymphocytic Leukemia Hospitalized Due To Pleural Effusion - A Case Report. Acta
Medica Ruha. 2023;1(3):468-473. https://doi.org/10.5281/zenod0.8340226

The journal is licensed under a Attribution 4.0 International (CC BY 4.0).




Chronic Lymphocytic Leukemia Hospitalized Due To Pleural Effusion - A Case Report. Agaoglu Sanh B.

INTRODUCTION

Malignant pleural effusion (MPE), defined by malignant cells in the pleural fluid or parietal
pleura, is seen during many malignancies. Malignant pleural effusion was detected in 15% of
patients who died of malignancy. Although it usually develops after the diagnosis of cancer, it
can sometimes be the first sign of tumor spread or recurrence. MPE often occurs in advanced
patients and is associated with a poor prognosis. Therefore, the main purpose of treatment
today is palliation. It has been shown that early mortality is higher in tumors with high
malignancy risk, low Karnofsky performance score, low pleural pH, and glucose value.
Depending on the stage and type of the underlying malignancy, the median survival after
diagnosis ranges from 3 to 12 months (1).

Chronic lymphocytic leukemia (CLL), the most common leukemia in adults, occurs with the
accumulation of mature-appearing malignant monoclonal B cells in the bone marrow,
peripheral blood, or lymph node. CLL’s clinical spectrum and course are very variable, with
1/3 of the cases living for more than 20 years and not requiring treatment, while 3 — 10% of
them develop an aggressive 'Richter transformation'. The most common finding in physical
examination is lymphadenopathy (LAP); splenomegaly and hepatomegaly can also be seen
(2). CLL can involve many non-lymphoid organs. Thoracic complications are common in
hospitalized patients with CLL, but data on the specific etiology and incidence are limited (3).
Because of CLL's involvement, pleural, parenchymal, and airway disease may occur, as well
as side effects from therapeutic agents, infections from typical or opportunistic organisms, or
existing comorbidities. In early-stage asymptomatic patients, observation and 3-month follow-
up are recommended instead of initiating treatment immediately. Moderate-risk (Rai Stage |
and 1) patients and high-risk patients (Rai Stage Ill and IV) or Binet Stage B and C patients
benefit from treatment (4).

Pleural effusion may cause symptoms such as dyspnea, cough, and chest pain and may
accompany fever and vena cava superior syndrome. Fluid may cause blunting in the
costophrenic sinus on chest X-ray, which does not cause any symptoms, or it may appear as a
homogeneous density covering the entire hemithorax with severe respiratory distress. In some
cases, PE may be the first sign of malignancy. Thoracentesis is always necessary for the
differential diagnosis of pleural effusion (PE) in patients with hematological malignancies
unless the fluid is very low. Its appearance may be serous, serous, chylous, or hemorrhagic if
pleural involvement is present (5).

CASE

A 58-year-old male patient with a diagnosis of chronic lymphocytic leukemia was admitted to
our institution with complaints of dyspnea and hypoxia. A chest X-ray was performed in a
different healthcare facility and referred to us after detecting pleural effusion in the right
pulmonary lobe. At the time of admission, the patient complained of dyspnea and hypoxia,
and evacuatory thoracentesis was performed in order to relieve her symptoms.

Fluid biochemistry was exudate, and pathology was benign. Tube thoracostomy was applied
upon the recurrence of the fluid. The general condition of the patient was moderate. Thorax
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computerized tomography (CT) revealed no pathology except minimal effusion. positron
emission tomography scans (PET/CT) taken upon the recurrence of the fluid revealed a
slightly increased 18 - Fludeoxyglucose (FDG — 18) uptake in the paramediastinal area of the
right lung in the areas of pleural thickening compared to the surrounding tissue.

SUV max was 1.8, and surgery was considered high risk in the patient whose general
condition was moderate, low effort capacity, and severe anemia. Two closed pleural biopsies
were performed and the result was reported as benign. Daily drainage decreased in the patient
who underwent talc pleurodesis 3 times, but it did not end. The patient was discharged with a
Heimlich valve and was followed up with a drain for 45 days. Upon detection of a 5 cm solid,
immobile mass on the right chest wall in control, an incisional biopsy was taken over the
lesion. The oncology clinic consulted the patient, whose pathology result was malignant
epithelial mesothelioma. Chemotherapy (CT) and radiotherapy (RT) was initiated.

The patient, who was followed up for 3 months for undiagnosed pleural effusion, died from a
mass on the chest wall and 2 months after diagnosis of malignant mesothelioma.

DISCUSSION

Thoracic complications in CLL can be examined under 3 headings: 1) Infectious
complications that are directly related to the severity of leukemia or immunodeficiency
secondary to treatment, 2) Pleural pleural effusion caused by a mass or lymph node related to
the localization of CLL, or due to venous or lymphatic compression. Effusions, and 3)
bronchopulmonary involvement secondary to lymphocytic infiltration (6). Specific
bronchopulmonary involvement due to CLL, known as bronchopulmonary pathological
leukemic infiltration (BPLI), is rare; few cases have been reported in the literature. Although
pneumonia is the most common thoracic complication in patients with CLL, non-infectious
complications are also common. In approximately 3/4 of the cases with CLL, marked
neutropenia, cellular immunity defects, and infectious complications due to
immunosuppressive therapy occur during the course of the disease (7). A lung biopsy is
required to reveal other forms of non-infectious parenchyma involvement in the presence of
pneumonic infiltration with delayed resolution. Leukemic pleural effusion and 'Ricther's
syndrome' are other common thoracic involvements after pneumonia. The progression of CLL
may occur as BPLI. In a series in which 2602 cases with CLL were evaluated, thoracic
complications were found in 409 cases and it was reported that pneumonia was observed in
62.8%, pleural effusion with a frequency of 31.8%, and lung cancer with a frequency of 6.9%,
while BPLI was observed in 5.9% of cases (8).

In another study, direct lung or pleural involvement with leukemic cells (9%) was found to be
the second most common complication after pneumonia (9). Autopsy studies, on the other
hand, report up to 40% lung involvement with leukemic cells in patients with CLL. However,
leukemic cell infiltrates in most patients are clinically insignificant (10,11).

Multiple bilateral mediastinal LAP, mosaic perfusion, expiratory air trapping, budding tree
view with centrilobular micronodules, centrilobular ground glass opacities, or homogeneous
parenchymal consolidation can be observed on thorax CT. The diagnosis should be based on
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bronchoalveolar lavage fluid (BAL), immunophenotype studies, and transbronchial or
surgical lung biopsy accompanied by imaging (12).

Pulmonary involvement in CLL can occur in various ways, primarily in patients with
advanced disease who have a previous treatment history for CLL. Infectious causes should be
excluded in cases. It has been reported that there is no correlation between pulmonary
leukemic infiltrates and peripheral blood absolute lymphocyte counts (13). In the series of
Carmier et al., progressive lymphocytosis (median 27.2x10 9 cells), bilateral axillary, inguinal
LAP, mediastinal LAP, and lymphocytic pulmonary infiltrate have been observed in all cases
(14). High lymphocyte counts have been reported in cases with high rations. In general, an
intense B-CLL infiltration with peribronchial and perivascular distribution is detected in
pulmonary biopsies. Specific leukemic infiltration with CLL actually indicates true extranodal
tissue involvement, not a non-specific &quot;temporary effect&quot; secondary to increased
permeability due to continued inflammation and host response (13). Combined chemotherapy
is recommended for CLL according to the severity of pleural effusion. In the presence of
respiratory symptoms, specific therapy should be administered regardless of the extent of the
peripheral blood lymphocyte count. Antineoplastic therapy is an appropriate treatment
approach when BPLI is diagnosed, especially when infection is excluded (15).

Thoracentesis is the first interventional approach in a patient with an unspecified effusion.
Despite the improvements in the diagnostic accuracy of imaging methods, cytology or tissue
sample examination is required to confirm the diagnosis of MPE. Initial thoracentesis is
diagnostic as well as therapeutic, as most MPE patients are dyspneic. Pleural fluid should be
sent for cell count, total protein, lactate dehydrogenase (LDH), glucose, amylase, pH, and
cytology. At least 50 mL of fluid sample should be obtained for cytological evaluations (15).

The efficiency of cytological examination in the diagnosis of MPE is variable. Although it
reaches 60%, especially in the diagnosis of metastatic adenocarcinoma, it is unfortunately at a
low rate of approximately 20% in the diagnosis of mesothelioma. This is because it is difficult
to distinguish between normal, reactive, and malignant mesothelial cells. However, this rate
may increase to 70% in advanced mesotheliomas with visceral pleural involvement (15).

Although it has been reported that the diagnostic value increases with repeated thoracentesis,
the next diagnostic procedure after the first or second negative cytology should be
thoracoscopic, which has a sensitivity of 90%. Positive standard pleural cytology may not
differentiate between pleural adenocarcinoma, mesothelioma, lymphoma, or reactive
lymphocytosis (15).

The treatment of malignant pleural effusion depends on the etiology of the effusion, lung
reexpansion, general condition of the patient, symptoms, and life expectancy. With systemic
therapy, MPE can be controlled in lymphoma, breast, prostate, ovarian, thyroid cancer, small
cell lung cancer, and germ cell tumors. Radiotherapy may be beneficial in mediastinal lymph
node involvement. The main goal in the treatment of patients with malignant pleural effusion
should be to improve the patient's symptoms with minimal hospitalization and complications.
Unfortunately, many patients do not respond to systemic therapy, so other treatment
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modalities must be considered. Today, thoracentesis, pleural catheter/pigtail catheter
insertion, chest tube, and pleurodesis are used to treat symptomatic MPE (15).

CONCLUSION

In this case, we wanted to emphasize the importance of performing a large-scale open pleural
biopsy with absolute vision in recurrent pleural effusions, where fluid cytology, biochemistry,
and imaging methods can be misleading and increase the awareness of clinicians.
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Abstract

Posterior reversible encephalopathy syndrome (PRES) is a neurological disease characterized by a range of
neurological signs, symptoms and different neuroimaging findings reflecting vasogenic edema. Etiology of
PRES may include hypertension, eclampsia/preeclampsia, sepsis, immunosuppressive agents, chemotherapy,
collagen-vascular diseases and renal failure. Although SLE is a rare cause of PRES, endothelial damage and
increased blood pressure due to vasculitic involvement are thought to play a role in the etiology. In this case
report, a 38-year-old patient with a diagnosis of SLE who has a hypertensive attack and visual loss was
presented.

Keywords: Posterior Reversible Encephalopathy Syndrome, Systemic Lupus Erythematosus, Hypertension.

Ozet

Posterior geri doniisiimlii ensefalopati sendromu (PRES), bir dizi norolojik belirti, semptom ve vazojenik 6demi
yansitan farkli norogoriintilleme bulgular1 ile karakterize norolojik bir hastaliktir. PRES etiyolojisinde
hipertansiyon, eklampsi/preeklampsi, sepsis, immiinosiipresif ajanlar, kemoterapi, kollajen- vaskiiler hastaliklar
ve bobrek yetmezligi yer alabilir. SLE, PRES’in nadir bir nedeni olmasina ragmen, vaskiilitik tutuluma bagh
endotel hasar1 ve artmig kan basicinin etiyolojide rol aldigi diisiiniilmektedir. Bu olgu sunumunda 38 yasinda
SLE tanisi olan, hipertansif atak ve gérme kayb1 ile bagvuran bir hasta sunuldu.

Anahtar Kelimeler: Posterior Geri Doniisiimlii Ensefalopati Sendromu, Sistemik Lupus Eritamatozus,
Hipertansiyon.

INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is a neurological disease characterized
by a range of neurological signs, symptoms and different neuroimaging findings reflecting
vasogenic edema. The reason why it is called reversible is that clinical neurological findings
and imaging findings improve hours or days after treatment is started (1).

Clinical conditions that cause changes in blood pressure, drugs, dysautonomia, chemotherapy,
and discontinuation of antihertensive treatment can be considered as risk factors for the
development of PRES syndrome (2). The clinical symptoms of toxicity are extensive, but
most commonly headache, mental status changes, seizures, nausea/vomiting, and focal
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neurological disorders are observed (3). Visual findings such as hemianopia, cortical
blindness, visual hallucinations, and visual acuity deterioration may occur in approximately
two-thirds of PRES patients due to occipital lobe involvement (4).

This case report aims to, present a patient with a diagnosis of Systemic Lupus Erythematosus
(SLE) who presented to the emergency with sudden vision loss, nausea, vomiting and
confusion.

CASE

A 38-year-old patient, who had been diagnosed with SLE for 7 years, presented to the
emergency department with sudden vision loss, nausea, vomiting and confusion. It was
learned that the patient had applied to the emergency department with 2 hypertensive attacks
before, used ramipril 5 mg irregularly, and did not have regular follow-up and treatment. In
the neurological examination of the patient, her consciousness was latergic and her
orientation-cooperation was limited. In the pupillary midline, the light reflex was taken
directly or indirectly. She could not cooperate with her eye movements, could not count
fingers in one meter, and did not have facial asymmetry. All four extremities were
spontaneously mobile, plantar reflex bilateral flexor and there was no nuchal rigidity.

The patient's blood pressure was 210/110 mmHg and fever: 36.9°C. Electrocardiogram was
normal. In laboratory tests, white blood cell: 8.6 K/uL (4-10), hemoglobin: 13.1 g/dL (11-17),
platelet: 310 K/uL (100-380), C-reactive protein: 6.2 mg/L (0-5), urea: 41.2 mg/dL (8-20),
creatinine:1.47 mg/dL (0.51-0.95). Liver function tests, electrolytes, and thyroid function tests
were normal. Complete urinalysis was normal. In brain magnetic resonance imaging (MRI),
fluid-attenuated inversion application recovery (FLAIR) sections, symmetrical hyperintense
vasogenic edema findings in bilateral occipitotemporal regions were observed (A). Apparent
diffusion coefficient (ADC) map showed high signal (B). MRI angiography and venography
were normal. (Figure 1)

Figure 1. A. Fluid-attenuated inversion application recovery (FLAIR) sections. Symmetrical hyperintense
vasogenic edema findings in bilateral occipitotemporal regions. B. Apparent diffusion coefficient (ADC) map
showed high signal

The diagnosis of PRES was made by evaluating the patient's anamnesis, clinical findings and
imaging. The patient was admitted to the neurology service and intravenous nitroglycerin
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treatment was started to control blood pressure. Blood pressure values were gradually reduced
and blood pressure regulation was achieved at the end of 12 hours. The patient was given 10
mg of mannitol 3 times on the first day as antiedema treatment, then the daily dose was
tapered and discontinued. Since the patient could take it orally, 150 mg acetylsalicylic acid
treatment was added. The patient's confusion resolved within 12 hours, and visual impairment
almost completely resolved within 6 days. Cranial MR findings obtained at the end of a week
showed almost complete improvement.

DISCUSSION

In this case report, we aimed to present a patient with a diagnosis of SLE who presented with
a hypertensive episode with vision lossand confusion in the clinic and diagnosed with
PRES.Although the pathophysiology of PRES is not known exactly, its etiology includes
hypertension, eclampsia/preeclampsia, sepsis, immunosuppressive agents, chemotherapy,
collagen-vascular diseases, and kidney failure (5). Our patient had a diagnosis of SLE and her
blood pressure values were very high. Similarly, Sudan et al. reported a 32-year-old patient
with a diagnosis of PRES who presented with a hypertensive episode and acute vision loss in
both eyes (6).

PRES is a reversible picture characterized by segmental vasoconstriction and vasodilation in
small cerebral vessels, often resulting from cerebral vascular tone irregularity (1). In its
pathophysiology, disruption in cerebrovascular autoregulation and the resulting vasogenic
edema are the main causes (7). Another reason is endothelial dysfunction caused by
circulating endogenous or exogenous toxins (8). Although SLE is a rare cause of PRES,
endothelial damage and increased blood pressure due to vasculitic involvement are thought to
play a role in the etiology (9).

Brain MRI findings in patients with PRES characteristically show vasogenic edema. The most
common neuroimaging finding is bilateral focal edematous areas in the frontal and inferior
temporal-occipital junctions, especially in the parietal and occipital lobes (1). In our case, we
observed hyperintense areas showing vasogenic edema in bilateral occipitotemporal regions
in FLAIR sequences, consistent with the literature.

The primary goal in PRES treatment is to address the underlying cause, such as lowering
blood pressure, taking antiepileptics or correcting electrolyte disturbances with sedation,
hydration. In cases with acute hypertension, blood pressure should be reduced gradually, since
rapid correction of blood pressure may lead to coronary, renal and cerebral ischemia (3).

In conclusion, late diagnosis or inadequate treatment in PRES may contribute to long-term
sequelae such as permanent neurological disability, progressive brain edema, intracranial
hemorrhage, and death. PRES should be considered in the differential diagnosis of patients
presenting with hypertensive episodes and atypical clinical findings in SLE.Early diagnosis
and correct interventions are crucial to achieve a favorable clinical outcome, as they can
rapidly improve clinical symptoms and radiological findings.

Funding: No funding was received for this research.
Conflict of interest: None declared.

Informed consent: The patient was informed for publication of the case report
andaccompanying imagesconsent was obtained.
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Abstract

Saccular aortic aneurysms are rare pathologies which are true aneurysms that contain all histological layers of
the aorta. Although an aortic diameter of 3 cm or more is generally accepted as an aneurysm, the surgical
indication age is usually above 5 cm. SAA, on the other hand, can be operated by its diagnosis, since they are
dysmorphic aneurysms and more prone to rupture regardless of their diameters. As in our case, a SAA may
cause acute coronary syndromes, patients may apply with acute myocardial infarction. Although a SAA
involving a coronary ostia is a very rare cause of acute coronary syndrome, it still should be kept in mind. In
November 2022, A 57 year old male patient with inferior AMI due to an occlusive complication of a sacculary
aneurysm involving the right coronary artery (RCA). Consequently, the patient was operated urgently.
Aneurysm was excised and a graft coronary artery bypass was performed to RCA. Postoperative follow-up and
treatment were uneventful and the patient was discharged on the 11th postoperative day.

Keywords: Acute Miocard Infarction, RCA Occlusion, Aortic Saccular Aneurysm.

Ozet

Asendan aorta sakkiiler anevrizmalari nadir goriilen patolojilerdir. Aortanin tiim histolojik katmanlarini igerir.
Genellikle aorta ¢ap1t 3 cm ve lizerinde olmasi anevrizma olarak kabul edilse de cerrahi endikasyonu genellikle 5
cm ve lzeri olarak degerlendirilir. Sakkiiler anevrizmalar ise dismorfik anevrizmalar olmalari nedeniyle ¢aptan
bagimsiz olarak opere edilebilirler. Zira, spontan riiptiir ve komplikasyon riski fuziform anevrizmalara gére daha
yiiksektir. Bizim vakamizda oldugu sekliyle akut koroner sendroma neden olabilirler. Koroner ostiumlari igine alan
bir sakkiiler anevrizma akut koroner sendromlar i¢in nadir bir neden olsa da akilda bulundurulmalidir. Kasim
2022°de, 57 yasinda erkek hasta acilde akut inferiyor miyokard infarktiisii olarak tam ald1 ve yapilan tetkiklerinde
sag koroner arteri de igine alan sakkiiler aortik anevrizmaya bagl okliizif komplikasyon oldugu goriildii ve acil
sartlarda operasyona alindi. Postoperatif takip ve tedavisi sorunsuz seyreden hasta 11. giin taburcu edildi.

Anahtar Kelimeler: Akut Miyokardiyal Infarkt, RCA Okliizyonu, Aortik Sakkiiler Anevrizma.
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INTRODUCTION

Thoracic aortic aneurysms is reported as 3-4% (1) among reported deaths. The cause changes
depending on patient age, connective tissue diseases, congenital causes such as bicuspid aortic
valve, inflammatory diseases, high blood pressure and various syndromes are common.
Generally, it occurs due to a medial degeneration of the elastic wall of the aorta for a non-
inflammatory reason. SAA constitutes a less common sub-group. Etiology is often secondary
to infectious pathologies where the risk of rupture and complications is higher. Infective
endocarditis, syphilis, fungal infections, AIDS and iatrogenic causes are the most frequent
reasons.

In cases of SAA located in the ascending aorta, the surgery to be performed varies due to the
presence of annuloaortic ectasia, involvement of Valsalva sinuses and aortic valve
insufficiency. Generally, the Bentall Procedure is preferred. As in our case, focal excision of
the SAA is rarely sufficient. We performed aneurysmectomy and RCA saphenous graft
coronary bypass.

CASE REPORT

A 57 year old female patient was admitted to the emergency department with increasing
severity of chest pain, palpitation and discomfort. Coronary angiography (CAG) performed
rapidly due to inferior AMI findings on ECG and Troponin | value being too high to be
measured above 50,000 ng/L.

In CAG ( Figure 1) left system was intact. The right RCA ostium could not be seated.
Therefore, nonselective aortic root angiography for aortic root and RCA were visualized. A
saccular aneurysm observed in the aortic root on the right side. RCA originated from this
aneurysm. RCA antegrade filling was extremely weak. Perfusion was from the left,
retrogradely.

Figure 1. In CAG Left System

In preoperative transthoracic echocardiography (Figure 2); there was no aortic valve
pathology and aortic valve insufficiency. Thus, we decided a valve-sparing surgery rather
than the Bentall procedure.
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In 1V contrast thorax computerized tomography (CT) (Figure 3 a). SAA was observed in
4x5x4 cm diameters on the right sinotubular junction. No other vessel pathology was
observed.

Figure 2. Preoperative Transthoracic Echocardiography

In figure 3 (b), postoperative excised aneurysm with normal aortic lumen.

Figure 3. IV Contrast Thorax Computerized Tomography (CT) (Figure 3 A), Postoperative Excised Aneurysm
With Normal Aortic Lumen (Figure 3 B)
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Selective RCA saphenous graft bypass with aneurysmectomy and patchplasty was decided for
the patient, via CPB.

After sternotomy, the pericardium was opened and SAA was revealed (Figure 4).

Figure 4. After Sternotomy, the Pericardium was Opened and SAA was Revealed

After aortic cross-clamping and cardioplegic arrest, the SAA was totally excised. We
observed that the aortic valve and sinotubular junction were intact (Figure 5).

> ——

Figure 5. Observed that the Aortic Valve and Sinotubular Junction were Intact

SAA area was primarily repaired with pledged sutures with a PTFE graft and patchplasty was
performed (Figure 6).

Sequentially, a saphenous graft RCA was anastomosed end-to-side to RCA trunk.

Proximal anastomosis was placed in the intact part of the ascending aorta.
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Figure 6. SAA area was Primarily Repaired with Pledged Sutures with a PTFE Graft and Patc

Performed

hplasty was

The operation was terminated conventionally. It was confirmed that there was no bleeding
from the patchplasty. The operation was completed complication free. Following 3 days of
ICU, he was discharged on the 11th postoperative day.

Figure 7. The Operation Was Terminated Conventionally

Histopathological samples were studied with a calsified soft tissue free of any malignant
feature by 4x1.5x2 cms in diameter. Furthermore, characteristic histopathological findings of
a hereditary connective tissue disease were not detected. This histological evaluation was
obtained by Hematoxylin and Eosin (H&E) X10 staining of tissue and cell sections (Figure 8).
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Iéigure 8. Histological Evaluation
DISCUSSION

Within the classification, aneurysm may include aortic root, ascending aorta, aortic arch,
descending aorta and different associations. The co-existence of aortic root dilatation is called
‘annuloaortic ectasia’. In different scientific publications, it has been reported that the
incidence of thoracic aneurysm is between 3-5% with increasing imaging examination method
efficiency. Idiopathic and non-inflammatory aneurysms are usually defined in adults and with
connective tissue diseases. Bicuspid aorta, aortic dissections, hypertension and several
syndromes such as Ehlers-Danlos, Marfan and Loeys-Dietz can be counted in etiology.
Aneurysms formed after inlammatory processes occur at a later age with aortitis. Causes such
as giant cell arteritis syndromes and Takaysu arteritis are common. The female to male ratio
does not show significant differences (1).

Aortic aneurysms can be divided into two main groups morphologically; fusiform and
saccular. Our patient had a saccular aneurysm in ascending aorta. Among the aetiological
factors of SAA, vasculitides with a high inflammatory component, bacterial infections, fungal
infections, iatrogenic trauma and to a lesser extent, syphilitic aortitis can be listed. Our case
did not have a recent infectious status. He also did not describe a chronic connective tissue
disease. There was no intraluminal intervention except for a coronary angiography history
about a year ago.

Absence of annular and/or sinotubular dilatation and intact aortic valves positively affected
our surgical risk.

The presence of acute or chronic severe inflammatory diseases were also stated as among the
causes of increased mortality. Bicuspic aorta is one of the most common congenital cardiac
defects in 1% of the population. There is a high familial tendency when present with aortic
aneurysms. In this condition, it reveals an autosomal dominant character (2). Replacement of
the aortic root and/or aortic valve complicates the surgical management. We were able to
perform a direct aneurymectomy with CPB. Subsequently, the SAA area was primarily
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repaired with a vascular patch. The RCA orifice was totally occluded because it was in the
aneurysmal sac. Therefore, in the last stage of our surgery, native RCA was ligated
proximally and occluded. Then, CABG was performed with a saphenous vein graft via aorto-
coronary end-to-side anastomosis. The saphenous graft was observed as working efficiently
after CPB was terminated.

Since our patient did not have a mycotic infection, connective tissue disease or a syphilitic
status, the thought that it was an aneurysm that developed directly after an aortic trauma
during a previous coronary angiography attempt was dominant, but naturally, it was not
possible to present any definitive evidence on this subject. Although aneurysms that are
presented due to catheter trauma are mostly reported as pseudoaneurysms. But a true
aneurysms involving all layers of the aortic wall may also occur, as in our case (3).

In the histopathological examination, chronic connective tissue disease, acute or chronic
inflammatory processes were ruled out in tissue samples stained with H&E. Therefore, the
aneurysm that we excised was classified as a noninflammatory true aneurysm.

In non-inflammatory etiologies, medial degeneration, which is the basic physiopathological
picture, can be found in the wall of the aorta (4). Medial degeneration is classified as mild,
moderate and severe. It is directly related to the risk of rupture. In severe cases, extracellular
matrix changes are also added to the picture and the resistance of the aortic vessel wall to
pressure decreases. Elastic fiber loss and/or fragmentation in the media layer is also added to
the condition histopathologically. The aortic wall erodes and the risk of spontaneous rupture
increases.

Since the intraluminal pressure distribution is scattered in an aneurysm with saccular
morphology, as in ours, luminal wall resistance due to histopathological disorders progresses
much more rapidly towards dissection. In particular, arterial hypertension is the most
important triggering mechanism. Moreover, the highest peri-operative mortality rates occur in
aneurysms due to myecotic infections. Almost all of these patients have sepsis and related
syndromes (5).

In conclusion, the prognosis of aneurysm depends on its size, localization, accompanying
pathologies, and the presence of arterial hypertension. When dissection and rupture occur, the
situation is usually incompatible with life. In fusiform aneurysms, 55 mm is generally
accepted as the surgical indication margin. However, as in our case with saccular aneurysms
with a higher risk of rupture, there is no surgical criterion to be determined by a precise
aneurysm diameter. We believe that surgery should be planned with the detection of SAA.
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