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Retrospective Analysis of Spontaneous Pneumothorax Cases Associated with
COVID-19

COVID-19 ile iliskili Spontan Pnémotoraks Vakalarinin Retrospektif Olarak Analizi
Sebnem Kih¢!, ()Fatih Catal?, () Muharrem Kaner?

!Bodrum State Hospital, Emergency Department, Mugla, Tiirkiye
2Siirt Training and Research Hospital, Emergency Department, Siirt, Tiirkiye
3Sakarya Training and Research Hospital, Emergency Medicine Clinic, Sakarya, Tiirkiye

ABSTRACT

Introduction: Spontaneous pneumothorax is the presence of air in the pleural space without a history of trauma. The risk of
developing spontaneous pneumothorax was 40 to 100 times higher in patients with COVID-19 compared to those without.
Objective: Within the scope of this research, we aimed to elucidate spontaneous pneumothorax cases associated with COVID-
19 in a retrospective manner.

Method: Patients diagnosed with COVID-19 and spontaneous pneumothorax at our were included in this retrospective
analysis. The patients' admission complaints, comorbidities, COVID-19, RT-PCR results, laboratory findings, imaging results,
treatment methods applied, and hospitalization or discharge were recorded.

Results: A total of 31 patients aged between 21 and 90 were included in the analysis. Patients were divided into two subgroups:
discharge (n=20) and exitus (n=11). While the average hospitalization period of the discharge group was 14.7+22/days, the
average hospitalization period of the exitus group was calculated as 2.6+2.1/days (p<0.001). While 15 (75%) patients in the
discharge group required intensive care follow-up, all in the exitus group required intensive care follow-up (p =0.133). A
statistically significant difference was detected between the mean values of hemoglobin, INR, D-Dimer, and PLT in the
laboratory examinations of the discharge group and the exitus group (p-value; 0.022, 0.004, 0.005, and 0.042, respectively). It
was found that there was a strong positive relationship between the length of hospital stay of the patients and laboratory
findings, PLR, and NLR (correlation coefficient: 0.818 and 0.818, respectively).

Conclusion: Although many different clinical conditions that develop during COVID-19 infection are in the literature, cases
of pneumothorax and pneumomediastinum have been rarely reported. In addition, the possibility of high mortality in these
clinical conditions that may be seen in the actively ongoing COVID-19 pandemic should also be taken into consideration.

Keyswords: Pneumothorax, COVID-19, Intensive Care Unit, D-dimer, Acute Respiratory Distress Syndrome.
OZET

Giris: Spontan pndmotoraks, travma Oykiisii olmaksizin plevral boslukta hava bulunmasidir. Spontan pnémotoraks gelisme
riski, COVID-19 hastalarinda olmayanlara gore 40 ila 100 kat daha yiiksektir.

Amag: Bu aragtirma kapsaminda, COVID-19'a bagli spontan pnomotoraks vakalarmin retrospektif olarak aydinlatiimasi
amagclandi.

Yéntem: Hastanemizde COVID-19 tanisi alan ve spontan pnomotoraks tanisi alan hastalar bu retrospektif analize dahil edildi.
Hastalarin basvuru sikayetleri, yandas hastaliklari, COVID-19, RT-PCR sonuglari, laboratuvar bulgulari, gériintiileme
sonuglari, uygulanan tedavi yontemleri, hastaneye yatis veya taburculuk durumlari kaydedildi.

Bulgular: Analize yaslari 21 ile 90 arasinda degisen toplam 31 hasta dahil edildi. Hastalar taburculuk (n=20) ve 6lim (n=11)
olmak {izere iki alt gruba ayrildi. Taburcu olan grubun ortalama yatis siiresi 14,7+22/giin iken, 6liim grubunun ortalama yatig
stiresi 2,6+2,1/giin olarak hesapland1 (p<0,001). Taburcu olan grupta 15 (%75) hastanin yogun bakim takibine ihtiyaci olurken,
Oliim grubundaki hastalarin tamaminin yogun bakim takibine ihtiyaci vardi (p=0,133). Taburcu edilen grup ile 6liim grubunun
laboratuvar incelemelerinde ortalama hemoglobin, INR, D-Dimer ve PLT degerleri arasinda istatistiksel olarak anlamli fark
saptand1 (p degeri sirasiyla 0,022, 0,004, 0,005 ve 0,042). Hastalarin hastanede kalis siiresi ile laboratuvar bulgulari, PLR ve
NLR arasinda giiclii pozitif iligki oldugu belirlendi (korelasyon katsayisi: sirastyla 0,818 ve 0,818).

Sonu¢: Sonug olarak, COVID-19 infeksiyonu sirasinda gelisen birgok farkli klinik durum literatiirde olmakla birlikte
pnomotoraks ve pndmomediastinum olgular1 nadiren bildirilmistir. Ayrica aktif olarak devam eden COVID-19 pandemisinde
goriilebilecek bu klinik durumlardaki olas1 yiiksek mortalite ihtimali de géz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Pnémotoraks, COVID-19, Yogun Bakim Unitesi, D-dimer, Akut Respiratuar Distres Sendromu.
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INTRODUCTION

Pneumothorax is defined as free air between the visceral and parietal pleural layers. Spontaneous
pneumothorax is the presence of air in the pleural space without a history of trauma. It is divided into
primary and secondary spontaneous pneumothorax. While primary spontaneous pneumothorax is more
common in young people, secondary spontaneous pneumothorax is mostly observed in the elderly
(age>55) population (1). Although the incidence of spontaneous pneumothorax varies in various studies,
it is reported as 2.2/100.000 in women and 12.3/100.000 in men. It is known that this peaks especially
in young men between 16 and 25 (2). The most common presenting symptoms are sudden chest pain
and shortness of breath. Contrary to popular belief, no relationship exists between physical activity and
spontaneous pneumothorax (3). Although the pathophysiology of primary spontaneous pneumothorax
is unclear, pulmonary bullae and the bursting of subpleural blebs are most blamed (4). The recurrence
rate in a patient with pneumothorax increases after each attack. For this reason, surgery is recommended
after the second pneumothorax attack (1).

The goal in pneumothorax treatment is to remove the air in the pleural space and prevent pneumothorax
from occurring again. For this, tube thoracostomy is performed in the first stage. However, patients with
a first attack of pneumothorax who are clinically stable can be monitored by giving O2 therapy without
intervention. Publications report that simple thoracentesis and aspiration are as effective as air drainage
with a traditional chest tube and have an 80% success rate in these patients. After the second
pneumothorax attack, the widely accepted view is to remove the bulla and bleb structures, if any,
surgically, and today, the most commonly used method for this is video-assisted thoracoscopic surgery
(VATS). Whether surgery is performed or treatment is provided with simple drainage, pleurodesis is
recommended (5).

The most blamed factor in the pathogenesis of pneumothorax is the bulla and bleb structures found in
the parenchyma. The new coronavirus disease 2019 (COVID-19) may also disrupt the lung parenchyma
structure and cause blisters and blebs. The clinical spectrum of the disease varies widely, from
asymptomatic cases to severe pneumonia and severe respiratory failure. The incidence of spontaneous
pneumothorax development in COVID-19 has been reported as 1%. Most of the reported cases of
pneumothorax associated with COVID-19 do not have traditional risk factors or underlying predisposing
lung disease (6). The risk of developing spontaneous pneumothorax was 40 to 100 times higher in
patients with COVID-19 compared to those without. However, COVID-19 pneumonia, unlike other
viral pneumonia, has been associated with an increased incidence of pneumothorax (7).

Pneumothorax or pneumomediastinum may occur spontaneously or due to applied mechanical
ventilation in patients with acute respiratory distress syndrome (ARDS) due to COVID-19. In non-
COVID-19 ARDS patients, pneumothorax and pneumomediastinum are observed at 2-15% rates, while
this was 5-55% in COVID-19 patients (7, 8). A higher rate of pneumothorax and pneumomediastinum
is observed in patients with COVID-19 infection who require invasive mechanical ventilation than those
without COVID-19 (8). However, the mortality rate was similarly higher in patients with and without
COVID-19 who develop pneumothorax and pneumomediastinum (7, 8).

Within the scope of this research, we aimed to elucidate spontaneous pneumothorax cases associated
with COVID-19 in a retrospective manner.

METHOD

Patients diagnosed with COVID-19 and spontaneous pneumothorax at Sakarya Training and Research
Hospital Emergency Medicine Clinic between March 2020 and March 2022 were included in this
retrospective analysis. The patient data were obtained from patient files and data in the hospital
automation system. The patients' admission complaints, comorbidities, COVID-19, RT-PCR results,
laboratory findings, imaging results, treatment methods applied, and hospitalization or discharge were
recorded.

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 E-
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71522473-050.01.04-216241-28. As this was retrospective research, no informed consent was obtained
from participants.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical Package for
the Social Sciences (SPSS) for Macos 29.0 (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 to compare categorical variables. Normality testing
of variables was evaluated with the Kolmogorov Smirnov test. In comparisons between groups,
"Independent Sample T-Test" was used for variables showing normal distribution for two groups,
"Mann Whitney U-Test" is used for variables that do not show normal distribution, "Chi-Square or
Fisher's Exact Test" is used for comparing categorical variables, and "Chi-Square or Fisher's Exact Test"
is used for examining the relationship between continuous variables. “Spearman's Correlation Analysis”
was utilized. The results were considered statistically significant when the p-value was less than 0.05.

RESULTS

A total of 31 patients aged between 21 and 90 were included in the analysis. Patients were divided into
two subgroups: discharge (n=20) and exitus (n=11). There was no statistically significant difference
between the discharge and exitus groups regarding additional diseases (malignancy, diabetes mellitus,
hypertension, chronic pulmonary obstructive disease, palsy, and chronic kidney disease). While the
average hospitalization period of the discharge group was 14.7+22/days, the average hospitalization
period of the exitus group was calculated as 2.6+2.1/days, and a statistically significant difference was
found between them (p<0.001). While 15 (75%) patients in the discharge group required intensive care
follow-up, all in the exitus group required intensive care follow-up (p =0.133). The distribution of
demographic and clinical findings of the patients according to their final status is denoted in Table 1.
When the table is examined, no statistically significant difference was seen in all demographic and
clinical findings, except the length of stay, according to the final status of the patients.

Table 1. Distribution of Demographic and Clinical Characteristics of Patients

Variables Total (n=31) Discharged (n=20) Deceased (n=11) p-value
Spontaneous PNX 27 (87,1) 16 (80) 11 (100) 0,269
Age (year) 0,241
Mean+SD 50,9+22.6 47,4422 57,5423,3

Median (Min-Max) 50 (21-90) 48,5 (21-86) 57 (21-90)

Duration of Hospitalization <0,001
Mean+SD 10,4+18,5 14,7+22 2,6+2,1

Median (Min-Max) 5 (1-99) 9 (1-99) 2 (1-6)
Comorbid Diseases
Malignity 4(12,9) 2 (10) 2 (18,2) 0,601
DM 16 (51,6) 8 (40) 8 (72,7) 0,171
Hypertension 12 (38,7) 7 (35) 5 (45,5) 0,705
COPD 12 (38,7) 6 (30) 6 (54,5) 0,255
Palsy 39,7 1(5) 2 (18,2) 0,281
CKD 7 (22,6) 3 (15) 4 (36,4) 0,210
CORADS 0,088
CORADS-2 3(9,7) 2 (10) 1(9,1)
CORADS-3 8 (25,8) 6 (30) 2 (18,2)
CORADS-4 9 (29) 8 (40) 1(9,1)
CORADS-5 11 (35,5) 4 (20) 7 (63,6)
PNX 0,707
Left 14 (45,2) 10 (50) 4 (36,4)
Right 17 (54,8) 10 (50) 7 (63,6)
Pneumomediastinum 1(3,2) 0 (0) 1(9,1) 0,355
Intensive Care Unit 26 (83,9) 15 (75) 11 (100) 0,133
Thoracic Tube 30 (96,8) 19 (95) 11 (100) 1,000
Thoracotomy 1(3,2) 1(5) 0 (0) 1,000

PNX: Pneumothorax; SD: Standard Deviation; DM: Diabetes Mellitus; COPD: Chronic Obstructive Pulmonary Disease; CKD:

Chronic Kidney Disease.
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The distribution of laboratory measurements according to the final status of the patients is elaborated in
Table 2. When the table was examined, it was observed that there was a statistically significant
difference in hemoglobin, international normalized ratio (INR), D-Dimer, and platelet (PLT)
measurements between the two groups. A statistically significant difference was detected between the
mean values of hemoglobin, INR, D-Dimer, and PLT in the laboratory examinations of the discharge
group and the exitus group (p-value; 0.022, 0.004, 0.005, and 0.042, respectively). It was found that
there was a strong positive relationship between the length of hospital stay of the patients and laboratory
findings, platelet-to-lymphocyte ratio (PLR), and neutrophil-to-lymphocyte ratio (NLR) (correlation

coefficient: 0.818 and 0.818, respectively).

Table 2. Distribution of Patients' Laboratory Findings

Laboratory Total(n=31) Discharged(n=20) Deceased(n=11)
Hemoglobin 0,022
Mean+SD 13,1422 13,8+1,8 11,8+2,4
Median (Min-Max) 13,7 (8,7-16,6) 14,2 (9,1-16,6) 11,2 (8,7-15,7)
WBC 0,353
Mean+SD 14,7478 13,445 16,9+11,3
Median (Min-Max) 13,3 (2-37,5) 12,6 (5,9-23,6) 13,8 (2-37,5)
Lymphocyte 0,934
Mean+=SD 2,843 4 2,3+1,8 3,6£5,3
Median (Min-Max) 1,8 (0,2-18,9) 1,8 (0,4-6,7) 1,8 (0,2-18,9)
CRP 0,510
Mean=SD 77,5+86,1 73,2483 3 84,2494 1
Median (Min-Max) 35 (1,6-331,7) 31 (3,7-256) 60 (1,6-331,7)
PLR 0,173
Mean+SD 187+189.4 207,6+181,8 149,7+206,1
Median (Min-Max) 125,7 (10,9-750) 138,6 (32,4-652,3) 72,5 (10,9-750)
Troponin 0,087
Mean+SD 66,1+181,5 25,7+67,8 139,5+284.4
Median (Min-Max) 8(0,1-872) 6,7 (0,1-309) 11,3 (4,6-872)
Ferritin 0,591
Mean+SD 453,5+551,6 306+338,2 721,5£756,9
Median (Min-Max) 185 (13-1941) 186,5 (35-1461) 167 (13-1941)
INR 0,004
Mean+SD 1,3+0,2 1,240,1 1,4+0,2
Median (Min-Max) 1,3 (1,1-1,7) 1,2 (1,1-1,6) 1,4 (1,2-1,7)
NLR 0,804
Mean=SD 8,3+8,9 8,2+8.8 8,449 4
Median (Min-Max) 4,3 (0,3-33) 4,6 (0,3-28,4) 4,3 (0,3-33)
GFR 0,087
Ortalama+SS 100,7+44.,5 106,8+23 89,6+68,7
Medyan (Min-Max) 106 (12,6-259) 111,4 (63-132,1) 96,3 (12,6-259)
D-Dimer 0,005
Mean+SD 2358,3+3353,2 1535,5+2170,5 3854,3+4578,6
Median (Min-Max) 895 (103-14400) 664,5 (103-8360) 1647 (884-14400)
Lactate 0,066
Mean+SD 2,942.5 2,1+0,8 4,543,6
Median (Min-Max) 2(1,1-10,6) 1,8 (1,1-3,7) 2,7 (1,1-10,6)
Neutrophil 0,478
Mean=SD 10,6+£6,3 9,9+4.6 12+8.8
Median (Min-Max) 9,3(1,2-31,9) 9,5 (3,2-20,5) 7,7 (1,2-31,9)
PLT 0,042
Mean+SD 243,1+106 271,5+103,3 191,4+94,2
Median (Min-Max) 226 (25-545) 246,5 (146-545) 182 (25-377)

SD: Standard Deviation; WBC: White Blood Cell; CRP:C-reactive Protein; PLR: Platelet-to-lymphocyte Ratio; INR:
International Normalized Ratio; NLR: Neutrophil-to-lymphocyte Ratio; GFR: Glomerular Filtration Rate; PLT: Platelet.

The correlation analysis evaluated the relationship between the length of stay and laboratory
measurements of the patients (Table 3). As a result of the significant relationship between the variables,
a positive correlation coefficient indicates a positive linear relationship between the variables, and a
negative correlation indicates a reverse linear relationship. The value ranges of the correlation
coefficient are expressed as follows;
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Correlation coefficient;

If it is between 0.00-0.29, the relationship is weak,

If it is between 0.30-0.49, the relationship between two variables is low,

If it is between 0.50-0.69, the relationship between two variables is medium,

If it is between 0.70-0.89, the relationship between the two variables is strong and

The fact that it is between 0.90 and 1.00 indicates that the relationship between the two variables
is very strong.

Table 3. Investigation of the Relationship between Length of Stay and Laboratory Findings

Duration of D-Dimer Ferritin
Hospitalization

Duration of Correlation Coefficient 1,000 0,062 -0,114 -0,438

Hospitalization p-value 0,742 0,541 0,014 0,772

PLR Correlation Coefficient 0,062 1,000 0,818 -0,317 -0,069
p-value 0,742 <0,001 0,082 0,711

NLR Correlation Coefficient -0,114 0,818 1,000 0,000 -0,090
p-value 0,541 <0,001 0,998 0,631

D-Dimer Correlation Coefficient -0,438 -0,317 0,000 1,000 0,359
p-value 0,014 0,082 0,998 0,047

Ferritin Correlation Coefficient -0,054 -0,069 -0,090 0,359 1,000
p-value 0,772 0,711 0,631 0,047

PLR: Platelet-to-lymphocyte Ratio; NLR: Neutrophil-to-lymphocyte Ratio.

When the table was examined, it was determined that there was a low inverse relationship between the
length of stay and D-dimer, a strong linear relationship between PLR and NLR, and a low linear
relationship between D-dimer and ferritin.

DISCUSSION

The mortality rate in COVID-19 patients who developed pneumothorax and pneumomediastinum was
approximately 10% higher than in COVID-19 patients who did not develop these complications (60%
vs. 53%) (9). This situation appears to be similar in patients without COVID-19 (7,8). The median
hospital stay of patients who developed pneumothorax and pneumomediastinum was found to be 39.5
days, and their mortality was high at 75%. COVID-19-related pneumothorax appears to be associated
with an increased likelihood of long-term hospitalization and death (10). Pneumothorax associated with
COVID-19 tends to be right-sided (11). Miro et al. stated that COVID-19-related pneumothorax was 3.8
times more likely to occur in the right hemithorax among COVID-19 patients (12).

Cases of pneumothorax, pneumomediastinum, and subcutaneous emphysema developing based on
COVID-19 pneumonia are rarely reported in the literature and generally in the form of case reports. The
largest series in the literature is a study that was obtained by collecting data from 16 separate centers in
England and included 71 patients (60 with pneumothorax and 11 with pneumomediastinum) (13). In
this study, pneumothorax and pneumomediastinum developing in patients under 70 did not affect
mortality due to COVID-19. However, it has been reported that significantly lower survival occurs in
patients over the age of 70 who develop pneumothorax and pneumomediastinum.

Alveolar destruction and spontaneous alveolar rupture caused by destructive damage to the lung
parenchyma, as well as alveolar damage and rupture caused by positive pressure air given by respiratory
support devices, be effective in the mechanism of pneumothorax, pneumomediastinum and
subcutaneous emphysema that develop based on COVID-19 (14, 15). Some studies in the literature have
reported that complications in COVID-19 patients without comorbidities may occur as a result of
widespread parenchymal involvement with progressively developing severe pneumonia (14, 16, 17). In
support of these data, our study examined cases of pneumothorax, pneumomediastinum, and
subcutaneous emphysema that developed due to the effect of barotrauma during ICU treatment and
included cases of COVID-19 complications that were thought to be the result of spontaneous alveolar
rupture during home treatment.
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In the study conducted by Martinelli et al. (16), it was reported that pneumothorax development based
on COVID-19 increased the mortality level in patients with comorbidities such as diabetes mellitus,
hypertension, and heart failure, but there was no statistically significant difference. In the case report of
Quincho-Lopez et al. (18), 2 patients were evaluated, and the condition of a 55-year-old female patient
became critical after the development of pneumothorax due to COVID-19 infection and mortality. The
other patient was discharged without any problems. Despite the limitations of a single case report, the
observation of mortality in this 55-year-old patient with no comorbidities is noteworthy.

In the case report of Elhakim et al. (19), a COVID-19 patient who developed pneumothorax,
pneumomediastinum, and subcutaneous emphysema, which was not related to smoking, comorbidities,
and barotrauma with high flow oxygen or mechanical ventilation, was presented. It was reported that
this patient was discharged home due to treatment. In our study, it was determined that 8 out of 15
patients who developed pneumothorax, pneumomediastinum, and subcutaneous emphysema during
home treatment developed only complications arising from COVID-19 pneumonia, without any
additional risk factors for the development of pneumothorax and pneumomediastinum. In the other 7
patients in this group, There were additional risk factors such as asthma, smoking, bullous lung disease,
and obesity.

In the study of Vega et al. (20) showing the mortality of pneumothorax, pneumomediastinum, and
subcutaneous emphysema due to COVID-19 pneumonia, it was reported that the follow-up of 3 patients
with the findings resulted in mortality. What makes this study different from other studies is that it is
possible to make a diagnosis directly with thorax CT in case of sudden changes in the general condition
of patients during hospital treatment. Transport of seriously ill COVID-19 patients followed in the ICU
to thorax CT was not deemed appropriate due to the life-threatening situation it could cause. These cases
could be diagnosed with portable chest radiographs taken at the bedside.

In our study, a statistically significant difference was achieved in the mean values of hemoglobin, INR,
D-Dimer, and PLT in the laboratory examinations of the discharge group and the exitus group. It was
found that there was a strong positive relationship between the length of hospital stay of the patients and
laboratory findings, PLR, and NLR. As a result of the significant relationship between the variables, a
positive correlation coefficient indicates a positive linear relationship between the variables, and a
negative correlation indicates a reverse linear relationship. A low inverse relationship was observed
between the length of stay and D-dimer, a strong linear relationship between PLR and NLR, and a low
linear relationship between D-dimer and ferritin.

CONCLUSION

As a result, although many different clinical conditions that develop during COVID-19 infection are in
the literature, cases of pneumothorax and pneumomediastinum have been rarely reported. In addition,
the possibility of high mortality in these clinical conditions that may be seen in the actively ongoing
COVID-19 pandemic should also be considered.
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Prediyabetik Bireylerde D Vitamini Diizeyi ile Glisemik Parametreleri Arasindaki Iliskinin
Degerlendirilmesi
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ABSTRACT

Objective: Prediabetic condition is a precursor clinical picture that poses a significant risk for the development of diabetes.
Early diagnosis and treatment are crucial for preventing micro and macro complications. Numerous studies have been
conducted to explore the relationship between Vitamin D and the development of diabetes, attempting to clarify this connection.
We planned this study to examine the relationship between Vitamin D and glycemic parameters in prediabetic individuals and
to lay the groundwork for future research in this direction.

Method: Our study included 192 patients aged 24-65 who presented to internal medicine clinics. The study retrospectively
examined 93 prediabetic individuals and 99 healthy individuals without any diseases, drug use, Vitamin D supplementation, or
any other significant characteristics. The selected patients' demographic data, fasting glucose levels, HbA1C, insulin, HOMA-
IR, 25(OH)D vitamin, calcium, and albumin levels were analyzed using chromatography equipment, HPLC method. The Chi-
Square test was used to determine the differences in categorical data between groups. The level of statistical significance was
set at p<0.05.

Results: The mean age was 53.18+12.71 in the prediabetic group and 42.44+14.72 in the control group. No statistically
significant difference was observed in gender distribution between the two groups (p=0.9072). When comparing Vitamin D
levels between the two groups, it was found to be 14.62+6.87 ng/mL in the prediabetic group and 17.53+11.02 ng/mL in the
control group, which was statistically significant (p=0.029).

Conclusion: Our study found a significant difference in Vitamin D levels between prediabetic individuals and healthy
individuals with normoglycemic progression. Observational studies suggest a significant relationship between Vitamin D and
diabetes mellitus, and similar findings are observed in prediabetic individuals. We believe that Vitamin D supplementation in
the prediabetic population could have significant effects on public health and glucose metabolism.

Keyswords: Prediabetes, Vitamin D, Glycemic Parameters.
OZET

Amag: Prediyabetik durum diyabet gelisimi agisindan biiyiik risk olusturan onciil klinik tablo olup erken tani ve tedavi ile
mikro-makro komplikasyonlarin 6nlenmesi agisindan dnemli yer tutmaktadir. D vitamini ile diyabet geligimi arasinda birgok
¢aligma yapilmig ve arasindaki iligki aydinlatilmaya ¢alisilmigtir. Prediyabetik bireylerde D vitamini ile glisemik parametreleri
arasindaki iligkini irdelenmesi ve bu yonde ileriye doniik ¢alismalarin ortaya konmasi adina bu ¢aligmay1 planladik.

Yontem: Calismamiza ic¢ hastaliklart polikliniklerine bagvuran 24-65 yas arasit 192 hasta dahil edildi. Caligmada 93
prediyabetik birey ile herhangi bir hastalig1 olmayan ila¢ kullanimi olmayan D vitamini destegi almayan ek bir 6zelligi olmayan
99 saglikli birey retrospektif olarak incelendi. Secilen hastalarin demografik verileri, aglik glukoz seviyesi, HbA1C, insiilin,
HOMA-IR, 25(0OH) D vitamini, kalsiyum, albiimin diizeyleri kromotografi cihazinda, HPLC yontemi ile ¢alisilmig olan veriler
analiz edildi. Gruplar arasindaki kategorik veri farkliliklarini belirlemek icin Ki-Kare testi kullanilnustir. Istatistiksel anlamlilik
diizeyi p<0,05 olarak belirlenmigtir.

Bulgular: Yas ortalamasi prediyabetik grubunda 53,18+12,71 iken kontrol grubunda 42,44+14,72 olarak bulunmustur.
Cinsiyet dagilimlarina bakildiginda ise her iki grup arasinda istatistiksel agidan anlamli bir fark saptanmamustir (p=0,9072).
Her iki grubun D vitamini diizeyleri karsilagtirildiginda prediyabetik grubunda 14,62+6,87 ng/mL iken kontrol grubunda
17,53+11,02 ng/mL olarak 6l¢iilmiis olup istatistiksel agidan anlaml derece farkli oldugu saptanmustir (p=0,029).

Sonu¢: Calismamizda prediyabetik bireyler ile normoglisemik seyreden saglikli bireylerin D vitamini diizeyleri arasinda
anlamli fark oldugu goriildii. Yapilan gozlemsel caligmalarda D vitamini ile diyabet mellitus arasinda anlamli bir iliskinin
oldugu gibi prediyabetik bireylerde de sonuglarin ayni1 dogrultuda oldugu goriilmiistiir. D vitamini desteginin prediyabetik
popiilasyonunda degerlendirildiginde toplum sagligi ile glukoz metabolizmas: iizerine 6nemli etkilerin olabilecegini
diisiinmekteyiz.
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INTRODUCTION

Diabetes mellitus (DM) represents one of the most significant health challenges in our society. It is a
heterogeneous and complex disease characterized by insulin resistance, insufficient secretion, metabolic
disturbances causing reduced effectiveness, or complete lack of secretion (1). The complications it
causes lead to chronic health problems due to progressive organ and functional losses. It significantly
impairs quality of life, being a major cause of morbidity and mortality. Prediabetes, which includes
impaired glucose tolerance and impaired fasting glucose, represents elevated glucose levels that are
above normal but below the diagnostic threshold for diabetes. Prediabetes is particularly a major risk
factor for type 2 DM, with the risk of developing diabetes being approximately six times higher than in
individuals with normal glycemic values (2,3). From this perspective, prediabetes has become a
precursor to the complications that can occur due to DM. The pathogenesis of prediabetes is similar to
type 2 DM and includes factors such as genetic predisposition, environmental factors, defects in insulin
secretion, and insulin resistance.

There is evidence suggesting that Vitamin D influences insulin sensitivity and plays a role in glucose
regulation (4). Pancreatic beta cells, by expressing the Vitamin D receptor (VDR), affect insulin
sensitivity. Pancreatic beta cells lacking VDR exhibit impaired insulin secretion in response to an
increased glucose load, contributing to the prediabetic condition. Furthermore, studies indicate that
insulin secretion in prediabetic patients could be affected through genomic and non-genomic pathways,
although the pathogenesis is not entirely clear (5). Vitamin D enhances insulin receptor expression,
thereby increasing insulin sensitivity. Given the current literature, there is a clear correlation between
Vitamin D and type 2 DM (6). The significance of Vitamin D levels in prediabetic conditions, which
are a significant risk factor for type 2 DM, is evident. Since prediabetes is a persistent condition that
may evolve into DM over time, early detection of its causes and combating it with proper treatment
before it becomes a chronic health issue is crucial. This study aims to examine the impact of Vitamin D
on glycemic parameters in prediabetic individuals.

METHODS

Our study included 192 patients aged 24-65 who visited the internal medicine clinics at Balikesir Atatiirk
City Hospital between January 1, 2022, and October 2, 2023. The study retrospectively examined 93
prediabetic individuals who met the following criteria: no diagnosed DM, no current medication use, no
intake of Vitamin D or calcium supplements, and oral glucose tolerance test criteria or HbA1C levels
between 5.7 and 6.5. Additionally, 99 healthy individuals with no diseases, no medication use, and no
Vitamin D supplementation were included. The findings from previously conducted anamneses and
physical examinations (age, weight, height, body mass index, etc.) were analyzed. The selected patients'
demographic data, fasting glucose levels, HbA1C, insulin, insulin resistance index (HOMA-IR), 25(0OH)
Vitamin D, calcium, and albumin levels were analyzed using chromatography equipment through the
High-Performance Liquid Chromatography (HPLC) method. Patients' 25(OH) Vitamin D levels were
categorized as follows: >30 ng/ml as sufficient, 20-29 ng/ml as deficient, 10-19.9 ng/ml as insufficient,
and <10 ng/ml as severely insufficient. Data collected during the study were recorded for further
analysis.

Statistical Analysis

In this study, the demographic and clinical characteristics of the evaluated cases were examined using
descriptive statistical analyses (numbers, percentages, etc.). The data were processed using the SPSS-
22 software package. The Chi-Square test was utilized to determine the differences in categorical data
between groups. The Shapiro-Wilk and Kolmogorov-Smirnov tests were applied to assess whether the
data followed a normal distribution. For comparing measurements of a specific variable between two
different groups, the Student's t-test was used for data that followed a normal distribution, while the
Mann-Whitney U test was used for data that did not. The level of statistical significance was set at
p<0.05. Box-Plot graphs were arranged for biochemical variables that showed significant differences
between the patient and control groups.
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Ethics Committee Approval

This study received approval from the Ethics Committee of Balikesir Atatiirk City Hospital for Scientific
Research (Approval Date: 23/11/2023, Decision No: 2023/11/68).

RESULTS

In our study, various biological and physiological parameters were compared between the prediabetic
individuals (n=93) and the healthy control group (n=99). The average age was 53.18+12.71 in the
prediabetic group and 42.44+14.72 in the control group, with no statistically significant difference
identified between the two groups (p=0.333).

Similarly, no significant differences were observed in terms of average weight and height; the
prediabetic group weighed 59.92+6.9 kg, while the control group weighed 60.08+7.01 kg. The average
heights were 164.14+£7.12 cm and 160.72+6.85 cm, respectively, with no statistically significant
differences found (p=0.441 and p=0.922). The body mass index (BMI) was 23.01+1.98 kg/m? in the
prediabetic group and 22.5+1.79 kg/m? in the control group, which was not statistically significant
(p=0.283). No statistically significant difference was observed in gender distribution between the two
groups (p=0.9072) (Table 1).

Regarding glycemic parameters, significant differences were identified between the prediabetic and
control groups in fasting glucose, HOMA-IR, HbA1C, albumin, and Vitamin D levels (Table 1). The
average fasting glucose in the prediabetic group was 109.75+£11.68 mg/dL, compared to 89.68+6.55
mg/dL in the control group, and this difference was statistically highly significant (p<0.001). The
HOMA-IR was 6.96+3.67 in the prediabetic group and 1.67+0.47 in the control group, showing a
statistically significant difference (p<0.001). HbA1C levels were 6.09+0.25% in the prediabetic group
and 5.35+0.21% in the control group, with a statistically significant difference (p<0.001). Albumin
levels were 4.39+0.28 g/dL in the prediabetic group and 4.51+0.29 g/dL in the control group, which was
statistically significant (p=0.006). When comparing Vitamin D levels, the prediabetic group had
14.62+6.87 ng/mL, whereas the control group had 17.53+11.02 ng/mL, and this difference was
statistically significant (p=0.029).

DISCUSSION

Prediabetic individuals are known as a significant public health concern due to their substantial risk of
developing DM, which in turn leads to complications, morbidity, and mortality. The pathogenesis of
prediabetes involves pancreatic beta-cell dysfunction, resulting in insufficient insulin production and
hyperglycemia due to tissue resistance to this hormone (7). While Vitamin D is commonly associated
with bone mineralization and diseases such as osteoporosis, its role in common conditions like type 2
DM, prediabetes, depression, and obesity is less understood. The literature provides strong evidence that
Vitamin D influences the pathways involved in the pathogenesis of type 2 DM; it is thought to play a
critical role in calcium flux in beta cells, cellular viability, and the regulation of insulin secretion (8).
According to another hypothesis, the relationship between Vitamin D and glucose metabolism is thought
to be linked to the Vitamin D Receptor (VDR) in the pancreas (5). An experimental clinical study in rats
has shown that Vitamin D deficiency leads to damage in pancreatic beta cells and insulin deficiency,
which can be reversed with Vitamin D supplementation (9). Other studies have also reported that
Vitamin D’s anti-inflammatory effects positively impact insulin secretion, potentially preventing the
development of diabetes. Additionally, humerous studies have associated low Vitamin D levels with
decreased insulin sensitivity (10). To date, many studies have documented the relationship between type
2 DM and Vitamin D; our study investigates this connection in prediabetes, a precursor to DM. In this
study comparing glycemic parameters and Vitamin D levels, significant differences were found between
prediabetic individuals and the healthy group.

We observed that the relationship between glycemic parameters and Vitamin D levels in prediabetic
individuals yielded similar results to those studies conducted with DM patients. We found that the
fasting glucose levels, HbA1C, and HOMA-IR levels in prediabetic individuals aligned with other
studies in the same direction. When comparing Vitamin D levels, those in prediabetic individuals were
lower and significantly different statistically compared to the healthy group. In a study by Mitri et al.,
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improvements in pancreatic beta-cell functions were demonstrated with Vitamin D and calcium
supplementation over 16 weeks. The same study showed that community-wide Vitamin D
supplementation reduced the risk of developing type 2 DM by lowering the increase in HbAlc levels
(11). Once again, Vitamin D supplementation has proven significant for prediabetic individuals, who
are at high risk of developing DM. While the pathogenesis of Vitamin D on glucose metabolism is not
yet fully elucidated, its importance is evident. This study demonstrates the potential effect of Vitamin D
in prediabetic individuals, similarly to those with DM.

CONCLUSION

Our study observed a significant difference in Vitamin D levels between prediabetic individuals and
healthy individuals with normoglycemic progression. Given that prediabetes may progress to DM over
time, it is evident that early screening and treatment methods will lead to a decrease in the incidence of
DM. Observational studies have shown a significant relationship between Vitamin D and the
development of diabetes, and similar results have been observed in prediabetic individuals. We believe
that Vitamin D supplementation in the prediabetic population could have significant effects on public
health and glucose metabolism.

DESCRIPTIONS
No financial support.
No conflict of interest.

Acknowledgments: We would like to thank Uzm. Dr. Ahmet Giileg for his contributions to the statistical analysis of our
study.

REFERENCES

1. International Diabetes Federation Atlas 9th-2019. https://diabetesatlas.org, November 2019; 978: 87-94.

2. American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care 2010; 33(1): 62-69.
3. Bikle DD. Vitamin D metabolism, mechanism of action, and clinical applications. Chem. Biol. 2014; 21: 319-329.

4. Jorde R, Sollid ST, Svartberg J, et al.. Vitamin D 20 000 IU per week for five years does not prevent progression from
prediabetes to diabetes. J Clin Endocrinol Metab. 2016; 101: 1647-1655.

5. Wolden-Kirk H, Overbergh L, Gysemans C, et al.. Unraveling the effects of 1,250H2D3 on global gene expression in
pancreatic islets. J Steroid Biochem Mol Biol. 2013;136: 68-79.

6. Kawahara T. Eldecalcitol, a vitamin D analog, for diabetes prevention in impaired glucose tolerance (DPVD Study).
Diabetes. 2018; 67:120.

7. Altieri B, Grant WB, Della Casa S, et al.. Vitamin D and pancreas: the role of sunshine vitamin in the pathogenesis of
diabetes mellitus and pancreatic cancer. Crit Rev Food Sci Nutr. 2017;57: 3472-3488.

8. Pramono A, Jocken JWE, Blaak EE, van Baak MA. The effect of vitamin D supplementation on insulin sensitivity: a
systematic review and meta-analysis. Diabetes Care. 2020; 43: 1659-1669.

9. Alvarez JA, Ashraf A. Role of vitamin d in insulin secretion and insulin sensitivity for glucose homeostasis. Int J Endocrinol.
2010; 2010: 351-385.

10. De Courten B, Mousa A, Naderpoor N, et al. Vitamin D supplementation for the prevention of type 2 diabetes in overweight
adults: study protocol for a randomized controlled trial. Trials. 2015; 16: 335.

11. Pittas AG, Nelson J, Mitri J, et al. Diabetes Prevention Program Research Group. Plasma 25- hydroxyvitamin D and
progression to diabetes in patients at risk for diabetes: an ancillary analysis in the Diabetes Prevention Program. Diabetes Care.
2012; 35: 565-573.

149
Acta Medica Ruha - International Journal of Medicine and Health Sciences



Acta Medica Ruha E-ISSN: 2980-1184

International Journal of Medicine and Health Sciences

ORIGINAL ARTICLE
Volume:2 Issue:3 Year:2024 https://doi.org/10.5281/zenodo.13364892

Akciger Kanserli Hastalarda Cevresel Faktorlerin, Uyku Kalitesinin,
Fonksiyonel Bagimsizligin ve Postiir Anatomisinin Degerlendirmesi

Assessment of Environmental Factors, Sleep Quality, Functional Independence, and Posture
Anatomy in Lung Cancer Patients

Ozden Gokgek!, (°)Esra Dogru Hiizmeli2, () Mine Argal Deniz3, (*) Sibel Dogru?,

Sercan Koca®, (*)Ersin Dag®, ([©)inci Kaya’, (*) Onder Tonyah®,(-)Miray Baser!

IFizyoterapi ve Rehabilitasyon Béliimii, Saglik Bilimleri Fakiiltesi, Ege Universitesi, Izmir, Tiirkiye

2Fjzyoterapi ve Rehabilitasyon Boliimii, Saglik Bilimleri Fakiiltesi, Hatay Mustafa Kemal Universitesi, Hatay, Tiirkiye
3Fizik Tedavi ve Rehabilitasyon Unitesi, Siileyman Demirel Universitesi Tip Fakiiltesi Hastanesi Uygulama ve Arastirma
Merkezi, Isparta, Tiirkiye

4Gogiis Hastaliklarn Boliimii, Gaziantep Universitesi Sahinbey Egitim ve Arastirma Hastanesi, Gaziantep, Tiirkiye
5Kahramanmaras Tiirkoglu A¢ik Ceza Infaz Kurumu, Kahramanmaras, Tiirkiye

6Validus Physio Praxis, Duisburg, Almanya

"Genel Cerrahi Yogun Bakim, Hatay Mustafa Kemal Universitesi Egitim ve Arastirma Hastanesi, Hatay, Tiirkiye
8Medikal Onkoloji Béliimii, Medicana Konya, Konya, Tiirkiye

OZET

Giris: Akciger kanseri yaygin bir hastaliktir. Bu hastalarin karsilastig1 zorluklara ¢ok sayida faktor katkida bulunabilir.
Amag: Caligmanin amaci, akciger kanserli hastalarda gevresel faktorler, uyku kalitesi, bagimsizlik diizeyi ve durus anatomisi
gibi bir dizi faktorii degerlendirmektir.

Yontem: Akciger kanseri tanisi almis hastalarin dahil edildigi ¢alismada bireylerin demografik bilgileri sorgulanmigtir.
Katilimeilara Medical Research Council Skalasi, Pittsburgh Uyku Kalitesi indeksi, Viziiel Analog Skalasi, Barthel Giinliik
Yasam Aktiviteleri Indeksi ve New York Postiir Analizi uygulanmistir.

Bulgular: Klinik bulgular arasinda katilimcilarin %77'sinde oksiiriik, %72,5'inde balgam ¢ikarma, %42,5'inde gogiis agrisi,
%62,5'inde dispne ve %37,5'inde ses kisiklig1 tespit edilmistir. Katilimcilarin %27,5'inin 4 degerinde dispne, %22,5'inin 3
degerinde dispne belirtisi gosterdigi, %12,5'inin ise dispne belirtisi gostermedigi goriilmiistiir. Katilimeilarin tibbi
gecmislerinde en sik goriilen sistemik hastalik diabetes mellitus (%22,5) olmustur. Barthel indeksi ile degerlendirildiginde,
katilimecilarin %75'inin uyku kalitesinin kotii oldugu, %25'inin siddetli bagimlilik, %35'inin ise orta derecede bagimlilik
sergiledigi belirlenmigtir.

Sonug: Oksiiriik, nefes darlig1 ve agr1 akciger kanserli hastalarda sik goriilen semptomlardir ve uyku kalitesi {izerinde énemli
bir etkiye sahiptir. Bu bulgular, rehabilitasyonun bu hastalar igin tedavi planinin 6nemli bir yonii oldugu sonucunu
desteklemektedir. Ailesinde kanser ykiisii olmayan bireylerin sayisinin yiiksek olmasi, halk saglig: girisimlerinde ¢evresel
faktorlerin de dikkate alinmasi gerektigini gostermektedir.

Anahtar Kelimeler: Akciger Kanseri, Postiir Anatomisi, Uyku Kalitesi, Fonksiyonel Bagimsizlik Diizeyi.
ABSTRACT

Introduction: Lung cancer is a prevalent disease. A multitude of factors can contribute to the challenges faced by these patients.
Objective: The objective of the study was to evaluate a number of factors, including environmental factors, sleep quality,
independence level and posture anatomy, in patients with lung cancer.

Method: In the study, the demographic information of the individuals diagnosed with lung cancer was ascertained through
questioning. The participants were assessed using a number of standardized instruments, including the Medical Research
Council Scale, Pittsburgh Sleep Quality Index, Visual Analogue Scale, Barthel Activities of Daily Living Index and New York
Posture Analysis.

Results: Among the clinical findings, 77% of the participants presented with a cough, 72.5% exhibited sputum production,
42.5% reported chest pain, 62.5% demonstrated dyspnoea, and 37.5% displayed hoarseness. It was observed that 27.5% of the
participants exhibited dyspnoea with a value of 4, 22.5% with a value of 3, and 12.5% demonstrated no dyspnoea symptoms.
The most prevalent systemic disease in the participants' medical histories was diabetes mellitus (22.5%). It was determined that
75% of the participants exhibited poor sleep quality, 25% demonstrated severe dependence, and 35% exhibited moderate
dependence, as assessed by the Barthel Index.

Conclusion: Cough, dyspnoea, and pain are common symptoms in patients with lung cancer and have a significant impact on
sleep quality. These findings support the conclusion that rehabilitation is an important aspect of the treatment plan for these
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Akciger Kanserli Hastalarda Cevresel Faktorlerin, Uyku Kalitesinin, Fonksiyonel Bagimsizligin ve Postiir Anatomisinin
Degerlendirmesi Argali Deniz M, ve ark.

patients. The high number of individuals without a family history of cancer suggests that environmental factors should be
considered in public health initiatives.

Keyswords: Lung Cancer, Posture Anatomy, Sleep Quality, Functional Independence Level.

GIRIS

Kanser, yaygin bir kiiresel saglik sorunu ve 6nde gelen bir 6lim nedenidir (1). Tim kanser tiirleri
arasinda akciger kanseri diinya ¢apinda en yiiksek insidansa sahiptir (2). ileri evre akciger kanserinde
en sik goriilen semptomlar agri, nefes darligi, oksiiriik, istahsizlik, kilo kaybi, yorgunluk ve halsizlik,
uyku sorunlar1 ve duygusal sorunlar olarak bildirilmektedir (3-5).

Hastaligin belirtileri ve tedavisinde kullanilan yontemlerin yan etkileri hastalarin giinliik aktivitelerini
olumsuz etkileyebilmektedir (6). Kanser tedavisinde kullanilan kemoterapi ve radyoterapi tiim viicut
sistemleri iizerinde 6nemli bir etkiye sahiptir ve giinliik aktivitelerin siirdiiriilmesinde 6nemli zorluklara
neden olur (7). Literatiirde, kemoterapétik ilaglarin tedavi sirasinda kullanilmasinin sitotoksisite ve yan
etkilere bagli olarak uyku kalitesinde azalmaya yol agabilecegi bildirilmistir (8-10).

Literatiir, akcigerle iliskili hastaliklarda akciger kapasitesinin azalmasi ve solunum kaslariin
aktivasyonu nedeniyle omuzlarda, gégiiste ve omurgada postiiral anormalliklerin ortaya ¢ikabilecegini
gostermektedir (11-13). Ancak, akciger kanseri popiilasyonunda kanser tutulumuna baglh olarak zorlu
vital kapasitede azalma gbzlenmesine ragmen (14) postiiral anormallikler tizerine herhangi bir ¢alisma
yapilmamustir. Sonug olarak, ¢esitli popiilasyonlarda postiiral kontrol ile baglantili olan uyku kalitesinin
(15) akciger kanserli bireylerde degerlendirilmesi ¢ok onemlidir.

Bu ¢alismada amacimiz, ileri evre primer akciger kanserli hastalarda ¢evresel faktorleri, uyku kalitesini,
fonksiyonel bagimsizlik diizeyini ve postiiral bozuklugu incelemektir.

YONTEM

Arastirmanin Tipi

Caligma tanimlayici, kesitsel ve prospektif non-invaziv bir aragtirmadir.
Arastirmanin Evreni Ve Orneklemi

Arastirmaya Hatay Mustafa Kemal Universitesi Saglik Uygulama ve Arastirma Hastanesinde akciger
kanseri teshisi konan ve bilgilendirilmis onam veren 40 katilimei dahil edilmistir. 18 yasindan kiigiikler,
hamileler, emzirenler ve imza yetkisi olmayanlar dislanmustir.

Veri Toplama Araglar

Katilimcilarin demografik bilgileri, sigara dykiileri, operasyon ge¢misi, hastalik semptomlari, hastaligin
tipi, yerlesim yeri, yayilimi ve tedavi bilgileri sorgulandi. Dispne diizeyleri Medical Research Council
Skalas1 (MRCS) ile uyku kaliteleri Pittsburgh Uyku Kalitesi Indeksi (PUKI) ile agr1 diizeyleri Viziiel
Analog Skalas1 (VAS) ile bagimsizlik diizeyleri Barthel Giinliik Yasam Aktiviteleri indeksi ile ve
postiirleri New York Postiir Analizi ile degerlendirildi.

Medical Research Council Skalas1 (MRCS): Dispne diizeyini degerlendirmek i¢in kullanilan skala 6
kategoriden olusmakta olup; 0, dispne yok; 1, hafif derecede dispne (diizde kosarken veya hafif bir
yokus yukari ¢ikarken nefes darligindan rahatsiz olur); 2, orta derecede dispne (nefes darlig1 nedeniyle
ayn1 yastaki insanlardan daha yavas yiiriir); 3, orta derecede siddetli dispne (seviyede kendi hizinizda
yiiriirken nefes darligi nedeniyle durmasi gerekir); 4, siddetli derecede dispne (yaklasik 100 yard
yiirtidiikten veya diiz yolda birkag dakika sonra nefes almak i¢in durur); 5, ¢cok siddetli derecede dispne
(evden ¢ikamayacak kadar nefes darligi veya giyinirken veya soyunurken nefes darligi) olarak
degerlendirilmektedir (16).

Pittsburgh Uyku Kalitesi indeksi (PUKI): Uyku kalitesini degerlendirmek amaciyla gelistirilen 6lgek
24 maddeden olusmaktadir. Maddelerin 19’u 6z bildirimdir, 5’1 ise bir es ya da ev arkadasi tarafindan
yanitlanabilir. Olgekten almabilecek puan 0-21 arasindadir. Toplam puanin 5 ten kiiciik olmas1 kotii
uyku kalitesini gosterir (17). Caligmada Olgegin gecerli ve giivenilir bulunan Tiirkge versiyonu
kullanilmigtir (18).
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Viziiel Analog Skalas1 (VAS): Agri siddetini degerlendirmek amaci ile kullanilan skala agr1 diizeyini
10 cm’lik 6lgek ile degerlendirilmekte olup; 0-3 puan hafif agri, 3-6 puan hafif-orta agr1, 6 ve tizeri orta-
siddetli agr1 olarak degerlendirilir (19).

Barthel Giinliik Yasam Aktiviteleri indeksi: Mahoney ve Barthel tarafindan 1965 yilinda gelistirilmis
ve Kiigiikdeveci ve arkadaslari tarafindan Tiirkgeye uyarlanmstir (20,21). Olgekte beslenme, yikanma,
6z bakimini yapabilme, giyinme, diskilama kontrolii, idrar kontrolii, tuvalete gitme, yataktan tekerlekli
sandalyeye gecebilme yetisi, yiirlime ya da tekerlekli sandalyeye bagimli olma gibi hareketlilik durumu
ve merdiven ¢ikma islevleri sirasindaki bagimsizlik diizeyleri degerlendirilmektedir. Olgekten 0-100
arasi puan alinabilmekte; 0-20 puan tam bagimli, 21-61 puan ileri derece bagimli, 62-90 puan orta derece
bagimli, 91-99 puan hafif derece bagimli, 100 puan tam bagimsiz olarak tanimlanmaktadir.

New York Postiir Analizi: Bu yontem 13 farkli viicut bdolgesindeki postiir degisikliklerini
degerlendirmektedir. Postiir dogruysa bes, orta derecede bozuksa ii¢ ve ciddi derecede bozuksa bir puan
verilir. Analiz sonucunda alinan toplam puan maksimum 65, minimum 13 olmaktadir (22).

istatistiksel Analiz

Caligmanin verileri SPSS 22.0 versiyonu kullanilarak analiz edilmistir. Tanimlayici istatistikler ve
kategorik degiskenler frekans ve yiizde deger olarak verildi.

Arastirma Etigi

Calismanin protokolii Hatay Mustafa Kemal Universitesi Tayfur Ata Sokmen Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu tarafindan onaylanmistir (2015/17).

BULGULAR

Calisma popiilasyonunun %22.5 kadin, %77.5 erkeklerden olusmaktadir. Bireylerin %22.5 ev hanimu,
%27.5 emekli idi. Ogrenim durumlarina gore ilkdgretim mezunu %57.5’ini olusturmakta ve gelir diizeyi
durumlarma bakildiginda %85’ asgari iicret almaktaydi. Bireylerin viicut kitle indeksi (VKI)
degerlerine bakildiginda %7.5 asir1 zayif, %17.5 zayif, %35 normal viicut agirliginda, %32.5 sisman,
%S5 asir1 sisman ve %2.5 obezdi. Ailede kanser dykiisii olan %12.5, sigara kullanim durumu %62.5
sigaray1 birakmis, kan grubunda kanser tanisi almis hastalarin %52.5 A grubu oldugu belirlendi (bknz
Tablo 1). Katilimcilara demografik verilerine ait detayli bilgiler Tablo 1’de sunulmustur.

Tablo 1. Hastalarin Demografik Verileri

n %
Yas 36-45 1 2.5
45-65 26 65
65 ve Ustii 13 325
Cinsiyet Kadin 9 225
Erkek 31 775
Meslek Ev Hanim 9 22.5
Memur 1 2.5
Emekli 11 27.5
Serbest 1 2.5
Diger 18 45
Ogrenim Durumu Okur Yazar Degil 11 27.5
Ik Ogretim 23 57.5
Orta Ogretim 6 15
Gelir Diizeyi Asgari Ucret 34 85
Asgari Ucret-2000 5 125
2000-3000 1 2.5
Medeni Hali Evli 39 97.5
Boganmig 1 2.5
VKI (kg/m?) Asin Zayif 3 7.5
Zayif 7 175
Normal 14 35
Sisman 13 325
Asirt Sisman 2 5
Obez 1 2.5
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Tan1 Konulduktan Sonraki Viicut Agilik Kayb1 Yok 4 10
<5 10 24
5-10 8 20
10-15 11 27.5
>15 7 17.5
Istahsizlik Evet 29 725
Hayir 11 275
Ailede Kanser Oykiisii Var 5 125
Yok 35 87.5
Sigara Evet 7 175
Hayir 8 20
Birakmig 25 62.5
Sigara Igme Durumu I¢miyor 33 82.5
(paket/giin/y1l) 1 Paketten Az/0-1 Yil 4 10
1 Paketten Fazla/1-5 Yil 3 7.5
Kan Grubu A 21 52.5
B 3 7.5
AB 5 12.5
0 10 25.0
Bilmiyor 1 2.5
Rh Pozitif 37 92.5
Negatif 2 5.0
Bilmiyor 1 2.5
Sistemik Hastalik Diabetes Mellitus 9 22.5
Hipertansiyon 7 17.5
Kalp Yetmezligi 3 7.5
Hiperkolesterolomi 2 5
Diger Sistemik Hastaliklar 4 10

Verilerimiz katilimcilarin %42,5'inin bahgeli bir evde yasadigini ve %45'inin ilcede yasadigini ortaya
koymustur. Ayrica, katilimeilarin %90' birincil ev 1sinma kaynagi olarak soba ile 1sinmaktadir (bknz.
Tablo 2). Tiim bireylerin ¢evresel faktorleri Tablo 2’de verildi.

Tablo 2. Hastalarin Yasadigi Cevre Verileri

n %
Ev Apartman 7 175
Tek Kath 16 40.0
Bahgeli Ev 17 42.5
Yasadig1 Yer Koy 13 325
flce 18 45,0
Merkez 9 22.5
Evde Kullanilan Isinma Araci Soba 36 90.0
Kalorifer 2 5.0
Dogalgaz 2 5.0

Katilimcilarin hastalik siiresi degerlendirildiginde %30’u 10-16 ay, %27.5 nin 5-9 ay ve %20’sinin 0-4
ay oldugu, kemoterapi tedavisi %92.5’un aldig1 ve %45’inin 1-4 aylik siiredir kemoterapi aldig1 ve
%12.5’unun 5-6 kiir aldigi, klinik bulgulardan %77 sinde oksiiriik, %72.5’unda balgam, %42.5’unda
gogiis agrisi, %62.5’unda nefes darligi, %37.5’unda ses kisiklig1 oldugu belirlendi. Hastalik evresi 4
olan hastalar %70’ini olusturmaktaydi. Akciger kanser tiirii %50’sinde adenokarsinom idi. Hastaligin
daha ¢ok akciger sag lobunda oldugu (%60) 6zellikle sag orta lobda (%32.5) metastaz durumunun en
fazla kemikte (%32.5) oldugu goriildii (bknz. Tablo 3). Tiim bireylerin hastalik ve klinik bilgileri Tablo
3’te verilmigtir.

Tablo 3. Hastalik Bilgileri ve Klinik Bulgular1

Hastalik Siiresi (ay) 0-4 8 20.0
5-9 11 27.5
10-16 12 30.0
17-24 4 10.0
24 Ustii 5 125
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Akciger Kanser Tedavisi Kemoterapi 37 92.5
Radyoterapi 1 2.5

Kemoterapi ve Cerrahi Operasyon 1 2.5

Kemoterapi, Radyoterapi Cerrahi Operasyon 1 2.5
Klinik Bulgular Okstiriik Evet 31 775
Hayir 9 225
Balgam Evet 29 72.5
Hayir 11 275
Gogilis Agrist Evet 17 42.5
Hayir 23 575

Kan Tiikiirme Evet 3 7.5
Hayir 37 92.5
Nefes Darlig1 Evet 25 62.5
Hayir 15 375
Yaygin Viicut | Evet 9 225
Agrisi Hayir 31 775
Bas agris1 Evet 15 375
Hayir 25 62.5
Ses Kisikligi Evet 15 37.5
Hayir 25 62.5
Hastaligin Evresi Evre 1 4 10.0
Evre 2 3 7.5
Evre 3 5 12.5
Evre 4 28 70.0
Akciger Kanser Tiirii Epidermoit 13 325
Adeno CA 20 50.0
Kiigiik Hiicreli 7 175
Akciger Kanser Tutulumu Sag Taraf 24 60.0
Sol Taraf 11 275
Bilateral 5 125

Metastaz Meme 1 2.5
Girtlak 1 2.5
Mide 5 12.5
Kemik 13 325
Lenf Nodu 4 10.0

Beyin 2 5.0

Karaciger 1 2.5

Plevra 2 5.0
Akciger Tutulum Yeri Sag Orta Lob Tutulum Var 13 325
Tutulum Yok 27 67.5

Sag Alt Lob Tutulum Var 2 5

Tutulum Yok 38 95
Sol Ust Lob Tutulum Var 11 275
Tutulum Yok 29 72.5

Sol Lingular Lob Tutulum Var 2 5

Tutulum Yok 38 95
Sol Alt lob Tutulum Var 5 12.5
Tutulum Yok 35 87.5

Kemoterapi Alma Siiresi Almiyor 1 25
<lay 5 125
1-4 ay 18 45.0
5-8 ay 11 27.5

9-12 ay 1 2.5
13-18 ay 4 10.0
Radyoterapi Kiir Sayis1 Almayan 30 75.0
1-2 2 5.0

3-4 3 7.5
5-6 5 12.5
Kemoterapi Kiir Sayis1 Almayan 30 75.0
1-2 2 5.0

3-4 3 7.5
5-6 5 12.5
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Bireylerin dispne diizeyleri MRCS’ye gore degerlendirildiginde %27.5’unun 4, %22.5’unun 3 deger
aldigt ve dispne semptomunun yalmizca %12.5’unda olmadigr goriildi. Uyku kalitesi
degerlendirildiginde %75 inin kotii uyku kalitesine sahip oldugu, Barthel indeksine gore ise %25’inin
ileri derecede, %35 inin ise orta derecede bagimli oldugu belirlendi. Postiir analizine gore ise %80 ninde
postiiral deformasyonun olmadig: goriildii (bknz. Tablo 4).

Tablo 4. Hastalarin Nefes Darlig1, Uyku Kalitesi, Fonksiyonel Bagimsizlik Diizeyi ve Postiir Analizi Sonuglari

n | %
MRCS 0 5 12.5
1 9 22.5
2 6 15.0
3 9 225
4 11 27.5
PUKI Iyi 10 25
Koti 30 75
Barthel Indeksi Tam Bagimlh 1 2.5
ileri Derece Bagimli 10 25.0
Orta Derecede Bagimli 14 35.0
Hafif Derecede Bagiml 5 12.5
Tam Bagimsiz 10 25.0
New York Postiir Analizi Cok lyi 32 80.0
Iyi 5 12.5
Orta 2 5.0
Zayif 1 2.5
Medical Research Council Skalasi: MRCS, Pittsburgh Uyku Kalitesi Indeksi: PUKI.
TARTISMA

Uluslararas1 Kanser Arastirma Ajansi verilerine gore diinya genelinde yaklasik 19,3 milyon yeni kanser
vakasi ve 10,0 milyon kansere bagli 6lim gerceklesmistir. Akciger kanserinin, bu vakalarin %11,4'tinii
olusturarak en yaygin ikinci kanser tiirii oldugu bildirilmektedir. Ayrica, Akciger kanseri tahmini 1,8
milyon dlimle (%18) kansere bagli 6liimlerin 6nde gelen nedenidir (23).

Akciger kanseri icin risk faktorlerinin hem genetik hem de cevresel faktorlerle iliskili oldugu
bildirilmistir (24). Kanser hastaligi iilkelerin saglik sistemleri lizerinde 6nemli bir ekonomik yiik
olusturmaktadir (25). Bu yiikiin azaltilmas1 igin hastalarin farkli agilardan degerlendirilmesi ve tespit
edilen semptomlara yonelik etkin tedavi yontemlerinin sunulmasi 6nemlidir. Bu nedenle ¢calismamizda
akciger kanseri hastalarinda g¢evresel faktorler, uyku kalitesi, bagimsizlik diizeyi ve postiiriin
arastirilmasi amaglanmustir.

Kanser insidansinin erkeklerde kadinlardan daha yiiksek oldugu bilinmektedir (26). Ancak, 6zellikle
akciger kanseri i¢in farkli vaka-kontrol ¢aligmalarinin sonuglari tutarsizdir ve cinsiyet hormonlarinin
rolii heniiz agikliga kavusturulmamistir (27). Sigara igmek akciger kanseri i¢in dnemli bir risk faktoridiir
ve sigara bagimlihigmin erkeklerde daha yiiksek oldugu bilinmektedir (28). Bu nedenle insidansin
erkeklerde daha yiiksek olmasi beklenebilir. Bununla birlikte, 6strojen hormonunun etkileri nedeniyle
sigara icen kadinlarda akciger kanseri insidansinin daha yiiksek olabilecegini diistindiiren kanitlar vardir
(27). Bu konudaki literatiir oldukga ¢eliskilidir. Mevcut literatiirle uyumlu olarak, ¢alisma
popiilasyonunun %77,5' erkektir. Bununla birlikte, cinsiyetler arasindaki insidans farkini daha net bir
sekilde ortaya koymak i¢in daha genis 6rneklemli ¢aligmalarin yapilmasini 6nermekteyiz.

Ailesel akciger kanseri riski hem genetik hem de cevresel faktdrlerden etkilenmektedir. Onceki
caligmalar aile dykiisiinde kanser varliginin riski artirdigini géstermistir (24,29). Ancak, ¢alismamizdaki
olgularin %87,5'inde ailede kanser 6ykiisii bulunmamasi dikkat ¢ekicidir. Bu nedenle, akciger kanserine
katkida bulunan ¢evresel faktdrlerin aydinlatilmasi i¢in daha fazla arastirma yapilmasi gerekmektedir.

Literatiirde akciger tutulumu olan hastaliklarda diisiik egitim diizeyi, diisiik sosyoekonomik diizey, i¢ ve
dis ortam hava kirliligi ve yetersiz beslenmenin hastaligin gelisimi ile iliskili oldugu vurgulanmaktadir
(30-32). Bu calismada da literatiirle uyumlu olarak %27,5'inin okur-yazar olmadig1, %57,5"nin ilkokul
mezunu oldugu ve sosyoekonomik diizey olarak genellikle asgari iicretle ge¢imini sagladiklar
goriilmiistiir. Kanserli bireyler daha 6zenli bakima ve yasam standartlarinin iyilestirilmesine ihtiyag
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duymaktadir. Ancak hastalik belirtileri nedeniyle performanslari diisebilmekte ve c¢alisma olanaklar
kisitlanabilmektedir. Diisiik gelir diizeyleri, hastaliga 6zgii ihtiyaclarin1 tam olarak karsilamalarin
engelleyebilir. Bu durum, gelir diizeyinin agr1, uyku kalitesi ve semptom kontrolii gibi faktorleri dolayl
olarak etkileyebilecegini diisindiirmektedir.

Cevresel faktorlerin basinda gelen ikamet edilen bdlge agisindan ¢alismamizdaki bireylerin %22,5'
sehir merkezinde, %42,5'1 ise bahgeli evlerde yasamaktadir. Ev ortaminda 1sinma amagcli soba kullanim
oraninin yiiksek olmasi (%90) i¢ ortamin hastalikta etken olabilecegi hipotezini desteklemektedir.

Literatiirde kanserli bireylerin %50'sinde tibbi tedavi gerektirecek diizeyde uyku bozuklugu oldugu
vurgulanmaktadir (33). Bizim ¢aligmamizda da ileri evre akciger hastalarmin uyku kalitesinin %75
oraninda etkilendigi saptanmistir.

Akciger kanserli hastalarin agr1, nefes darlig1, oksiiriik ve yorgunluk gibi semptomlarla bagvurdugu ve
bunlarin toplu olarak yasam kalitesinde azalmaya neden oldugu rapor edilmistir (34,35). Yasam
kalitesindeki diislisiin ve semptom siddetindeki artisin hastalarin bagimsizlik diizeyini etkileyebilecegini
varsaymaktayiz. Caligmamizda yer alan hastalarimizda da literatiirle uyumlu olarak agri, Oksiiriik,
balgam, nefes darligimmin yiliksek oranda olmasi ve hastalarin %2.5’nin tam bagimli, %25’inin ileri
diizeyde bagimli, %35’inin ise orta diizeyde bagimli olmasi bu varsayimimizi destekler niteliktedir.
Kanser hastalari, semptomlar ve kemoterapi, radyoterapi gibi tedavi siireglerinin zorlu yapist nedeniyle
giinlik yasam aktivitelerini yerine getirmekte zorluk yasamaktadir. Nitekim yapilan bir ¢alismada
akciger kanseri hastalarinda giinlik yasam aktivitelerinde bagimhilik yaygmliginin %13-49 oldugu
bildirilmektedir (36). Calismamizda literatiire benzer sekilde semptomatik hasta veya kemoterapi alan
hasta sayisinin fazla olmasi giinliik yagsam aktivitelerinin etkilendigini gostermektedir. Su anda akciger
kanseri popiilasyonunda bagimsizlik diizeyine iliskin literatiirde eksiklik bulunmaktadir. Bu nedenle
arastirmacilarin degerlendirmelerinde bagimsizlik diizeyine yer vererek mevcut literatiire katkida
bulunmalarini talep etmekteyiz.

Literatiirde akciger etkilenimi olan hastaliklarda postiir bozukluklarinin oldugu tespit edilmistir (11-13).
Ancak bu konu akciger kanserli popiilasyonda kontrol edilmemistir. Verilerimiz dogrultusunda %75°1ik
kotii uyku kalitesine ve %35°lik oranda orta derece bagimliliga ragmen %80 oraninda ¢ok iyi postiir
oldugu goriilmiistiir. Diger hastalik gruplarindan farkli olarak akciger kanserine bagli uyku kalitesindeki
diisiisiin nedeni postiir bozukluklar1 degildir. Aksine, akciger kanseri hastalarinin bagimsizlik
diizeylerinin ve uyku kalitelerinin hastaligin semptomlarindan etkilendigi gortisiindeyiz. Bununla
birlikte, verilerimizde yer alan yiiksek kemik metastazi (%32,5) ve kansere bagli kas disfonksiyonu
dikkate alindiginda postiiral etkilenim risk olusturmaya devam etmektedir (37).

SONUC

Oksiiriik, nefes darlig ve agr1 akciger kanserli hastalarda sik goriilen semptomlardir ve uyku Kalitesi
iizerinde 6nemli bir etkiye sahiptir. Bu bulgular, rehabilitasyonun bu hastalar i¢in tedavi planinin énemli
bir yoniinii olusturdugu sonucunu desteklemektedir. Klinisyenlerin akciger kanserli bireylerde durusu
g0z 6niinde bulundurmalar1 faydali olacaktir. Ailesinde kanser dykiisii olmayan bireylerin prevalansinin
yiiksek olmasi, halk sagligi miidahalelerinde g¢evresel faktorlerin de dikkate alinmasi gerektigini
gostermektedir.
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ABSTRACT

Introduction: The video-assisted thoracoscopic surgery (VATS) method has been used in thoracic surgery for the last three
decades, and segmentectomy operations performed by VATS have an increasingly broader area of usage including thoracic
surgery, oncologic surgery, lung cancer, and metastatic lung tumors. The definition and applicability of VATS segmentectomy
are dynamically broadening over time, and the number of published reports in this field is increasing. However, no bibliometric
analysis of the segmental anatomy in VATS segmentectomy procedures was encountered.

Objective: In this study, keywords and phrases including “VATS segmentectomy” were searched in the Web of Science (WoS)
Core Collection, and the collected data were analyzed using the RStudio and VVOSviewer programs.

Method: The analyses focused on the current state of research on VATS segmentectomy, previous studies, recent studies, and
expectations for the future.

Results: A total of 693 publications were found. The average humber of publications per year was 8.16. The most productive
countries were respectively China and the US. The country with the highest number of citations was the US. The two most
prominent WoS categories were surgery and the respiratory system. The most involved institution was Tongji University
(China).

Conclusion: In the keyword analyses, it was seen that the keywords segmentectomy and lung cancer were frequently used, and
there were strong connections between the two. It was seen that the recent trend in research in this field involved video-assisted
thoracoscopies and robotic surgery, but strong connections indicating the controversial nature of the outputs of research were
identified.

Keyswords: VATS, Segmentectomy, Bibliometrics.
OZET

Giris: Video yardimli torakoskopik cerrahi (VATS) yontemi gogiis cerrahisinde son otuz yildir kullanilmakta olup, VATS ile
yapilan segmentektomi ameliyatlar1 gégiis cerrahisi, onkolojik cerrahi, akciger kanseri ve metastatik akcigeri de kapsayacak
sekilde giderek daha genis bir kullanim alanina sahiptir. VATS segmentektominin tanimi ve uygulanabilirligi zamanla dinamik
olarak genislemekte ve bu alanda yaymnlanan raporlarin sayisi artmaktadir. Ancak VATS segmentektomi islemlerinde
segmental anatominin bibliyometrik analizine rastlanmamustir.

Amag: Bu ¢alismada Web of Science (WoS) Core Collection'da “VATS segmentektomi’’yi iceren anahtar kelimeler ve ifadeler
arastirilmis ve toplanan veriler RStudio ve VOSviewer programlari kullanilarak analiz edilmistir.

Yontem: Analizler, VATS segmentektomi ile ilgili aragtirmalarin mevcut durumuna, 6nceki ¢aligmalara, son ¢alismalara ve
gelecege yonelik beklentilere odaklandi.

Bulgular: Toplam 693 yaymn bulundu. Yillik ortalama yayin sayisi 8,16 oldu. En verimli iilkeler sirasiyla Cin ve ABD oldu.
En ¢ok atif alan iilke ise ABD oldu. En 6ne ¢ikan iki WoS kategorisi cerrahi ve solunum sistemiydi. En ¢ok katilan kurum
Tongji Universitesi (Cin) idi.

Sonug: Anahtar kelime analizlerinde segmentektomi ve akciger kanseri anahtar kelimelerinin siklikla kullanildig: ve aralarinda
giiclii baglantilarin oldugu goriildii. Bu alandaki aragtirmalarda son donemdeki egilimin video yardimli torakoskopiler ve
robotik cerrahi oldugu goriilmiis, ancak arastirma ¢iktilarinin tartismali niteligine isaret eden giiglii baglantilar tespit edilmistir.

Anahtar Kelimeler: VATS, Segmentektomi, Bibliyometri.
INTRODUCTION

Surgical resection is the best therapeutic option for non-small cell lung cancer in terms of both survival
and cure rate. However, some patients may not be able to get intensive surgical treatment even though
their lung cancer is operable due to their inadequate cardiopulmonary reserves and related comorbidities.
Surgical treatment options are now available to these patient groups with low cardiopulmonary reserve
thanks to advancements in postoperative care and increased surgical experience, particularly in
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parenchyma-preserving resections that can be carried out with minimally invasive interventions.
Furthermore, new research has been released indicating that sublobar resection may be carried out even
in cases where pulmonary capacity is adequate, particularly in individuals with early-stage lung cancer.
Following these research efforts, interest in sublobar resections amongst thoracic surgeons has increased
significantly (1-3). Although it is stated in the National Comprehensive Cancer Network (NCCN)
guideline that sublobar resections are a suitable option for patients with poor lung reserve or who cannot
tolerate lobectomy due to comorbidities, patients with pure adenocarcinoma in-situ histology, a ground
glass solid ratio greater than 50%, peripheral nodules smaller than 2 cm, and doubling times longer than
400 days are considered as acceptable candidates for this surgical alternative (4).

In their study evaluating the advantages of sublobar resections to the patient, Nomori et al., argued that
the real functional benefit occurs in single segment resections, and this advantage is limited in other
multiple segmentectomies (5). If all of these evaluations lead to the decision to execute a
segmentectomy, then anatomical segmentectomy preserving the relevant segment's artery, vein, and
bronchus should be carried out without violating oncological principles. Furthermore, sufficient
parenchymal surgical margins, a methodical lymph node sampling protocol, and an intraoperative
assessment of the tumor's histological characteristics should all be part of the surgical process.

By examining and comprehending the organization of knowledge, bibliometric analysis sheds light on
both developmental and qualitative tendencies. In order to assess the state of lung surgery and related
research, the goal of this study was to conduct a thorough analysis of segmentectomy research.

METHOD

The keyword “VATS segmentectomy” was used to reach publications for bibliometric analyses. To
prevent changes in the dataset as new publications would be added, the information for the relevant
articles was downloaded in May 2024 from the Web of Science Core Collection (WoSCC) database.
Research articles and books published in any language and listed on WoSCC were included in the
analyses. The search results were saved in “tab delimited file” and BibTex” format (6).

Data Analysis

Analyses in different categories, including bibliometric analysis, general outlook, countries/regions,
authors/institutions, journals, documents/references, keywords, and trends, were carried out. The data
were visualized using WoS, Biblioshiny (R version 4.4.2; Vienna, Austria; www.r-project.org), and
VOSviewer (1.6.20; Leiden, Netherlands) (6,7).

RESULTS

Table 1. Category and count of documents according to WOS
Category Record Count
Surgery 363
Respiratory System 333
Cardiac-Cardiovascular Systems 200
Oncology 123
Medicine - General Internal 27
Medicine - Research, Experimental 18
Anesthesiology 8
Critical Care Medicine 5
Health Care Sciences, Services 4
Orthopedics 4

In the examinations conducted for the bibliometric data analyses, based on searches made for
publications using the keyword “VATS segmentectomy” made between November 1966 and May 2024
included in the WoS database, 693 publications were identified. Among these, 493 were research
articles, 1 was a book chapter, 41 were conference manuscripts, and 91 were reviews. Moreover, 1098
Keywords Plus (ID) and 736 Author's Keywords (DE) were identified. The first year of publication
according to the WoS database was 1996, and only 2 articles on “VATS segmentectomy” were published
in that year. The increasing trend of publications over the years is shown in Figure 1/A. This progress,
which started with 2 studies in 1966, reached double-digit yearly numbers in the 2000s, and it continued
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to grow by showing a fluctuating curve. The highest number of publications was in 2022, whereas small
decreases were seen in 2023 and 2024. The three WoS categories in which the highest numbers of
publications were made were the “surgery”, “respiratory system”, and “cardiac-cardiovascular systems”
categories, which were followed by oncology, biochemistry, and molecular biology, while the average
number of publications per year was 8.16 (Table 1).

Keyword analysis

It is known that keywords can summarize a certain topic addressed by an article, provide a general
overview of the publication for the researchers, and are seen as a concentrated outline of the main
contents of a research article. In addition to this, keywords have an effective position in the
dissemination of scientific research results to the reader in a large-scale and rapid manner. Therefore,
keywords with high added value that are extracted from existing publications using bibliometric
methods are important in terms of uncovering the significant topics in the scientific field in question and
revealing the research hotspots around these topics. The Biblioshiny and VOSviewer programs were
used to determine the simultaneous usage instances and frequencies of keywords. In the word cloud
created in Biblioshiny where the size of each keyword indicated how frequently it was used,
“lobectomy”, “segmentectomy”, and “resection” were found to be frequently used keywords (Figure
1/B). To understand the co-word network of keywords and the relationships among keywords, analyses
were performed using the VOSviewer program. As a result of the analyses in VOSviewer, keywords
were distributed in 4 clusters colored red, yellow, blue, and green, and the size of each node reflected
the usage frequency of the relevant keyword in the literature. Furthermore, the thickness of the tie
between two keywords (edge) represented the frequency of the co-occurrence of these two keywords.
The most frequently used keywords were identified as “segmentectomy”, “lung cancer”, and “video-
assisted thoracoscopic”. The largest node belonged to the keyword “segmentectomy” (blue cluster).
Additionally, the keyword “segmentectomy” was determined to be strongly connected to the keyword
“lung cancer”, while the keyword “video-assisted thoracoscopic” was strongly connected to the keyword
“uniport VATS” (Figurel/C).
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Figure 1/A. The number of documents and citations per year from 1996 to 2024, Figure 1/B. Visualized Word-cloud of
frequently used keywords in VATS segmentectomy, Figure 1/C. Cluster of co-occurrence of keywords, Figure 1/D. Trend of
keywords by year.
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In studies published from 1996 to 2024, the most frequently used terms were “lobectomy” and
“segmentectomy”’. Here, the color purple represents the keywords that were prevalently used before and
in the 2000s, while the color yellow represents those prevalently used from 2020 up to 2024. The
keywords “segmentectomy” and “lung cancer” were mainly used in 2016 and before. The terms “video-
assisted thoracoscopic" and “single port” were the prominent ones in 2020, while “lung surgery 3D
reconstruction” and “3D” were used more frequently after 2020 (Figure 1/D).

Authorship Analysis

The analysis of citation-related data has an important place in bibliometrics. This is an important
indicator of the impact of a publication and its research outputs. The impact of a certain author and
article can be evaluated based on how frequently the article is cited, by whom it is cited, and the reason
for its citation. The sources that are cited the most can also be used to understand the impact of a journal
or a group of journals.

The number of authors who had publications with “VATS segmentectomy” as a keyword was 2925 in
the examined period, and the number of single-author studies was 26. Each document was cited 15.84
times on average per year.
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Figure 2/A. Top 20 most relevant authors of VATS segmentectomy, Fugre2/B. Top 10 most local cited authors of VATS
segmentectomy,Figure 2/C. Top 10 most cited documents of VATS segmentectomy,Figure/D. Top 10 most local cited
sourches of VATS segmentectomy.

The most relevant authors in the examined field are presented in Figure 2/A, the authors who were cited
the most frequently about the topic are presented in Figure 2/B, the documents that were cited the most
frequently are presented in 2/C, and their platforms of publication are presented in 2/D.

The most relevant author was Gonzalez-Rivas D., followed by Gonzalez M. (Figure 2/A). According to
the total frequencies of citations, the most frequently cited author was Veronesi G. (Figure 2/B). The
article that was cited the most was the one published by Schuchert M.J. in 2007 (Figure 2/C). The
platform of publication that received the highest number of citations was Ann Thorac Surg, and it was
followed by J Thorac Cardov Sur (Figure 2/D).
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Productivity Analysis

According to the geographical distributions of the examined studies based on the data analyses of their
keywords, many of them were found to involve international collaboration despite having different
degrees of productivity. The most productive countries in terms of scientific knowledge production and
research outputs were China, Japan, and the US. While Japan and the US were the most productive
countries in the 2000s, China was in a leading position in 2020. After 2020, the productivity of Denmark
and Switzerland in the field increased. In this context, China was found to have close connections with
Taiwan, Spain, the UK, and especially the US. The highest numbers of citations were made to studies
conducted by authors in the US and China (Figure 3/A). The views of research institutions had a strong
impact. In agreement with the global data analysis results, the institution with the highest number of
publications was Tongji University, followed by the National Taiwan University Hospital and the
National Taiwan University (Figure 3/B). The relationships between the scientific productivity levels of
countries and the citations made to studies conducted by authors from these countries (Figure 3/C)
represented 4 different steps of analysis.

The publication of research outputs in the countries of the relevant authors was important in terms of
explaining the active participation of researchers in research focusing on “VATS segmentectomy”.
According to their corresponding authors, most of the studies examined here were from China, Japan,
and the US. This order did not change in the rankings based on single-country and multi-country
publications (Figure 3/D).
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Figure 3: Analysis of national publications in VATS segmentectomy. A) Collaboration WorldMap, B) Top 10 most relevant
affiliation, C) Top 10 most cited countries D) Corresponding author’s countries.

DISCUSSION

Bibliometric studies have an important place in the revelation of developments in a scientific field, the
productivity of scientific journals, and the impact of publications. It is known that the bibliometric
method has been used in many fields in medical sciences. A bibliometric analysis of the 40 most-cited
articles comparing VATS and robotic thoracic surgery in lung cancer cases was reported (8). In addition
to this, although bibliometric analyses in the fields of both cancer and segmentectomy are available (9),
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no such study on VATS segmentectomy could be found. The adoption of more advanced thoracoscopic
surgical techniques in the last 20 years has led to a novel interest in the thoracoscopic approach in
thoracic anatomic segmentectomy (VATS). Nevertheless, there is no precise consensus on the
indications of VATS segmentectomy, and its role as the definitive treatment of small lesions and early-
stage lung cancer is debated. It is also a more complicated procedure in comparison to standard VATS
lobectomy, and the need for the surgeon to have experience in this approach is emphasized (10).

Considering the publications in this field in different countries on the continental level, Asia came first,
followed by Europe and the Americas. The most productive countries were respectively China, Japan,
and the US. China was discovered to have strong connections to the US, Japan, and the UK, while
Denmark and Switzerland also joined the race in 2020 onward. The rapid growth of electronics and
technology companies in Japan and China in the last 50 years, as well as the reflections of this growth
in the field of health, may have been effective in these results (11).

According to WoS data, the first two studies published on this topic in 1996 were a study of experiences
of VATS anatomic lung resections in two large hospitals in Hong Kong by Yim et al. in the journal
CHEST (12) and a study on the evaluation of respiratory muscle strength following VATS by Nomori
et al. in the European Journal of Cardio-Thoracic Surgery (13). The number of publications has gained
considerable momentum in the last 30 years, and the highest number of publications in the field was in
2022,

Citation analysis is the most prevalently used bibliometric analysis method that allows the measurement
of the impact factor of journals. It was seen that there were 11,093 citations containing the keywords
that were used in relation to the topic examined in this study. The highest number of publications was
in 2022. The most frequently cited study was the one conducted by Schuchert et al. titled

“Anatomic segmentectomy in the treatment of stage I non-small cell lung cancer”, which was cited 254
times. In the article published in 2007, it was stated that anatomic segmentectomy could be performed
with an open approach or the VATS approach safely, and VATS was an advantageous method (14).
Additionally, with their studies conducted in recent years, Gonzalez-Ravas D. had very strong
authorship connections. The journal that received the highest number of citations was Ann Thorac Surg,
with 3193 citations.

Considering the changes in the usage of the keyword “VATS segmentectomy”, it was seen that studies
in 2023 focused on “3D reconstruction” and “long-term survival in situs inversus totalis”. In the word
cloud created in this study, a strong connection was found between the terms “VATS segmentectomy”
and “lung cancer”. The times when these two terms emerged were similar, and the terms associated with

99 ¢

these in recent years were “resection”, “lobectomy”, “outcomes”, and “robot-assisted thoracic surgery”.

Despite the increasing popularity of VATS segmentectomy, it is emphasized that its oncological
indications in lung cancer cases will remain controversial until long-term outcomes are reported.

In recent times, robotics has been involved in thoracic surgery, and this method was named RATS.
While it was seen in our analyses that the RATS approach was not very popular, the number of reports
on the surgical outcomes of segmentectomies in this field is increasing. It is observed that researchers
are discussing important outcomes of both VATS and RATS such as their short- and long-term benefits
and costs (15). In our analyses, there were weak connections between VATS and RATS, and the review
of the relevant literature revealed the need to clarify the issue.

CONCLUSION

It was determined that the usage of the term VATS segmentectomy has increased in the last 20 years,
the interest in the field has evolved toward hybrid VATS and robotic surgery, the method had
advantages, but its outcomes are still a subject of debate.
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ABSTRACT

Introduction: Spontaneous pneumothorax is a severe life-threatening situation, especially in the elderly and individuals with
comorbid diseases.

Objective: In this research, we aimed to elucidate the demographic and clinical characteristics of spontaneous pneumothorax
cases in a retrospective manner.

Method: Patients (n=325) diagnosed with pneumothorax at our institution's Emergency Medicine Clinic were included in this
retrospective analysis. The patient data were obtained from patient files and data in the hospital automation system. The patients'
admission complaints, comorbidities, laboratory findings, imaging results, treatment methods, and hospitalization or discharge
were recorded.

Results: Within the scope of the study, 325 patients aged between 1 and 90 were included in the evaluation. Patients were
divided into two groups according to age: <40 years (n=163) and >40 years (n=162). A statistically significant difference was
observed in the distribution of malignancy, diabetes mellitus (DM), hypertension (HT), chronic obstructive pulmonary disease
(COPD), chronic kidney failure (CKF), primary spontaneous pneumothorax (PSP), secondary spontaneous pneumothorax
(SSP), traumatic pneumothorax, falls, rib fracture, thoracotomy and outcomes (p< 0.05). While mortality was observed in a
total of 25 patients, a statistically significant difference was found in the >40-years-old patient group (n=21) compared to the
<40-years-old patient group (n=4). The diagnosis of PSP was statistically significantly higher in the <40 age group (n=119)
than in the >40 age group (n=79). It was observed that the hemoglobin, lymphocyte count, and estimated glomerular filtration
rate (eGFR) in patients younger than 40 were higher than in patients older than 40.

Conclusion: As a result, spontaneous pneumothorax is a clinical entity that is treated according to age, clinical condition, and
underlying causes, is often benign when seen in young people, and is life-threatening if not urgently intervened in elderly
patients with limited pulmonary reserve. Mortality and morbidity can be prevented with timely diagnosis and appropriate
treatment.

Keyswords: Spontaneous Pneumothorax, Thoracotomy, Video-Assisted ThoracicSurgery (VATS), Chronic Obstructive
Pulmonary Disease (COPD), Mortality.

OZET

Giris: Spontan pnomotoraks 6zellikle yaslilarda ve eslik eden hastaligi olan bireylerde yasami tehdit eden ciddi bir durumdur.
Amag: Bu galismaya spontan pndmotoraks olgularinin demografik ve klinik &zelliklerini retrospektif olarak aydinlatmay1
amagladik.

Yontem: Bu retrospektif analize kurumumuz Acil Tip Kliniginde pndmotoraks tanisi alan hastalar (n=325) dahil edildi. Hasta
verileri hasta dosyalarindan ve hastane otomasyon sistemindeki verilerden elde edildi. Hastalarin bagvuru sikayetleri, ek
hastaliklari, laboratuvar bulgulari, gériintiilleme sonuglari, tedavi yontemleri, yatis veya taburculuk durumlari kaydedildi.
Bulgular: Arastirma kapsaminda yaslari 1 ile 90 arasinda degisen 325 hasta degerlendirmeye alindi. Hastalar yaslarina gore
<40 yas (n=163) ve >40 yas (n=162) olmak tizere iki gruba ayrildi. Malignite, diyabetes mellitus (DM), hipertansiyon (HT),
kronik obstriiktif akciger hastaligi (KOAH), kronik bobrek yetmezligi (KBY), primer spontan pnémotoraks (PSP), sekonder
spontan pndmotoraks (SSP), travmatik pndmotoraks, diisme, kaburga kirigi, torakotomi ve sonlanimlarinin dagiliminda
istatistiksel olarak anlamli farklilik gozlendi (p< 0,05). Toplam 25 hastada mortalite gozlenirken, >40 yas hasta grubunda
(n=21) <40 yas hasta grubuna (n=4) gore istatistiksel olarak anlamli fark bulundu. Spontan pnomotoraks tanist <40 yas
grubunda (n=119), >40 yas grubuna (n=79) gore istatistiksel olarak anlamli derecede yiiksekti. 40 yas alti hastalarda
hemoglobin, lenfosit sayisi ve tahmini glomeriiler filtrasyon hizinin (¢GFR) 40 yas iistii hastalara gore daha yiiksek oldugu
gorildii.
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Sonug: Sonug olarak spontan pndmotoraks yasa, klinik duruma ve altta yatan nedenlere gore tedavi edilen, genclerde
goriildigiinde siklikla benign seyreden, akciger kisithligi olan yash hastalarda acil miidahale edilmedigi takdirde yagam tehdit
eden bir klinik tablodur. Zamaninda tan1 ve uygun tedavi ile mortalite ve morbidite 6nlenebilir.

Anahtar Kelimeler: Spontan Pnomotoraks, Torakotomi, Video Yardimli G giis Cerrahisi (VATS), Kronik Obstriiktif Akciger
Hastaligi (KOAH), Mortalite.

INTRODUCTION

Spontaneous pneumothorax is the accumulation of air in the pleural space without trauma and
subsequent lung collapse. The occurrence of this condition in a healthy individual is referred to as
primary spontaneous pneumothorax (PSP). If there is an underlying lung disease, it is referred to as
secondary spontaneous pneumothorax (SSP). Risk factors for spontaneous pneumothorax include male
gender, smoking, tall height, low body weight, and underlying lung disease. Increased neutrophil and
macrophage activation in lung tissue damages elastic fibers, and bullous lesions may develop. An
imbalance between protease-antiprotease and oxidant-antioxidant systems may play a role in the
etiology. Sudden shortness of breath, accompanying chest pain, palpitations, and productive cough
complaints may be observed. Physical examination is diagnostic (1). Management of spontaneous
pneumothorax patients includes close observation, oxygen therapy, a conservative approach, aspiration,
percutaneous catheter drainage, tube thoracostomy, video thoracoscopic surgery, and axillary or lateral
thoracotomy treatments (2).

Patients usually have pleuritic-type chest pain or acute dyspnea on the same side. Chest pain may be
very superficial or sharp. Even if pneumothorax is not treated, the pain subsides within 24 hours (3).
Physical examination is normal in small pneumothoraces below 15%. Large spontaneous pneumothorax
causes a decrease in vital capacity and a decrease in the alveolar-arterial oxygen gradient. Although
hypoxia occurs, hypercapnia does not develop because lung function tests are generally normal.
Tachycardia is the most common physical examination finding. In large pneumothorax, that side of the
chest does not participate in breathing, hyperresonance is detected on percussion, and breath sounds are
decreased or absent. A heart rate above 135/min, hypotension, or cyanosis should suggest tension
pneumothorax (4).

In a meta-analysis of 11 series including patients who were only monitored due to PSP and treated with
needle aspiration or tube thoracostomy, the recurrence rate was reported to be between 6-52%. Most
recurrences occur between the first 6-24 months. This possibility is higher in cases with radiological
pulmonary fibrosis, smoking habit, asthenic type, and pneumothorax occurring at a young age (5).

Pulmonary tuberculosis once again emerges as an essential factor in SSP. In a study conducted in Spain,
tuberculosis was reported to be 23% of the causes of SSP (6). Pneumocystis carinia pneumonia, which
develops in HIV (+) patients, is reported as one of the most common causes of pneumothorax in various
countries and is associated with high mortality. Pneumothorax is reported at a rate of 25% in eosinophilic
granuloma cases and 80% in lymphangiomyomatosis cases. SSP is common in older ages with the
increasing frequency of chronic obstructive pulmonary disease. These patients have shortness of breath
due to the underlying lung disease, even if the pneumothorax is not severe. Patients usually have pain
on the same side. Hypoxia, hypercapnia, and hypotension may occur. The probability of recurrence in
SSP is between 39-47% (7).

Within the scope of this research, we aimed to elucidate the demographic and clinical characteristics of
spontaneous pneumothorax cases in a retrospective manner.

METHOD

Patients (n=325) diagnosed with pneumothorax at Sakarya Training and Research Hospital Emergency
Medicine Clinic between January 2020 and December 2021 were included in this retrospective analysis.
The patient data were obtained from patient files and data in the hospital automation system. The
patients' admission complaints, comorbidities, laboratory findings, imaging results, treatment methods,
and hospitalization or discharge were recorded.
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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 was granted from our institution on 31/01/2023 with protocol
number E-71522473-050.01.04-216240-27. As this was retrospective research, no informed consent
was obtained from participants.

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 26.0 (IBM Corp., Armonk, NY) package program. Frequency
and percentage for categorical data and continuous data were given as descriptive values. For
comparisons between groups, the “Mann Whitney U Test” was used for two groups, and the “Pearson
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
Table 1. Distribution of Demographic and Clinical Characteristics of Patients
Variables
n (%) or Median (IQR) n (%) or Median n (%) or Median
(IQR) (IQR)
Age (year) 39.00 (32.00) 25.00 (10.00) 57.00 (20.75) <0.001
Comorbidity
Malignancy 20 (6.2) 5(3.1) 15 (9.3) 0.02
DM 40 (12.3) 4 (2.5) 30 (22.2) <0.001
HT 50 (15.4) 5(3.1) 45 (27.8) <0.001
COPD 45 (13.8) 3(1.8) 42 (25.9) <0.001
Palsy 6 (1.8) 2(1.2) 4 (2.5) 0.448
CKF 42 (12.9) 5(3.1) 37 (22.8) <0.001
Type of Pneumothorax
PSP 198 (60.9) 119 (73) 79 (48.8) <0.001
SSP 7(2.2) 0 (0) 7(4.3) 0.007
Traumatic pneumothorax 120 (36.9) 42 (25.8) 78 (48.1) <0.001
Type of Trauma
Falls 74 (22.8) 18 (11) 56 (34.6) <0.001
Traffic accident 29 (8.9) 15(9.2) 14 (8.6) 0.859
Penetrating injuries 7(2.2) 3(1.8) 4 (2.5) 0.723
Blunt injuries 3(0.9) 2(1.2) 1(0.6) 1.000
Clinical Finding
Sternum fracture 7(2.2) 2(1.2) 5(3.1) 0.283
Rib fracture 92 (28.3) 30 (18.4) 62 (38.3) <0.001
Pneumothorax
Left 151 (46.5) 82 (50.3) 69 (42.6) 0.163
Right 184 (56.6) 87 (53.4) 97 (59.9) 0.237
Bilateral 10 (3.1) 6 (3.7) 4 (2.5) 0.750
Hemothorax 53 (16.3) 23(14.1) 30 (18.5) 0.282
Pneumomediastinum 9(2.8) 5(3.1) 4 (2.5) 1.000
Type of Treatment
Thorax tube 272 (83.7) 132 (81) 140 (86.4) 0.185
Thoracotomy 26 (8) 19 (11.7) 7 (4.3) 0.015
Refusal of treatment 7(2.2) 2(1.2) 5(3.1) 0.283
Hospitalization Period 6.00 (5.00) 6.00 (6.00) 6.00 (5.00) 0.112
(day)
Outcome
Intensive care 95 (29.2) 30 (18.4) 65 (40.1) <0.001
Death 25 (7.7) 4 (2.5) 21 (13) <0.001
Discharge 292 (89.8) 156 (95.7) 136 (84) <0.001

IQR: Interquartile range; DM: Diabetes mellitus; HT: Hypertension; COPD: Chronic obstructive pulmonary disease; CKD:
Chronic kidney disease; PSP: Primary spontaneous pneumothorax; SSP: Secondary spontaneous pneumothorax.
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Within the scope of the study, 325 patients aged between 1 and 90 were included in the evaluation.
Patients were divided into two groups according to age: <40 years (n=163) and >40 years (n=162). The
distribution of demographic and clinical findings of the patients according to their age groups is denoted
in Table 1. A statistically significant difference was observed in the distribution of malignancy, diabetes
mellitus (DM), hypertension (HT), chronic obstructive pulmonary disease (COPD), chronic kidney
failure (CKF), PSP, SSP, traumatic pneumothorax, falls, rib fracture, thoracotomy and outcomes (p<
0.05). While there was no statistical difference between the two age groups in terms of tube
thoracostomy application, it was determined that thoracotomy application was statistically more
common in the < 40-years-old patient group (n=19) than in the > 40-years-old patient group (n=7).
While death was observed in a total of 25 patients, a statistically significant difference was found in the
>40-years-old patient group (n=21) compared to the <40-years-old patient group (n=4). The diagnosis
of PSP was statistically significantly higher in the <40 age group (n=119) than in the >40 age group
(n=79). The diagnosis of traumatic pneumothorax is statistically significantly higher in the >40 age
group than in the <40 age group (n=78, n=42, respectively).

The rates of PSP and thoracotomy in patients younger than 40 years of age were higher than in patients
older than 40 years, the rates of patients older than 40 years were higher than those of patients younger
than 40 years in other significant variables.

The distribution of laboratory measurements of the patients according to age groups is indicated in Table
2. When the table was examined, a statistically significant difference was found between the two groups
in all laboratory measurements except international normalized ratio (INR) and platelet (PLT)
measurements (p <0.05).

Table 2. Distribution of Laboratory Findings of Patients

Laboratory Parameters Total <40 Age >40 Age

(n=325) (n=163) (n=162)

Median (IQR) Median (IQR) Median (IQR)

Whc (10%/uL) 10.40 (5.69) 9.70 (5.51) 11.23 (5.86) 0.008
Hemoglobin (mg/dL) 14.00 (2.30) 14.40 (1.82) 13.40 (2.10) <0.001
Neutrophil (10%/uL) 7.14 (5.65) 6.05 (4.60) 7.81 (5.41) <0.001
Lymphocyte (103/uL) 2.05 (1.43) 2.08 (1.41) 1.85 (1.50) 0.020
Platelet (10%/uL) 223.00 (75.00) 219.00 (70.50) 228.00 (85.25) 0.899
PLR 107.69 (78.72) 104.38 (71.87) 112.03 (104.66) 0.036
NLR 3.22 (4.83) 2.73 (3.69) 4.18 (6.37) <0.001
Crp (mg/L) 7.55 (29.54) 2.60 (6.48) 18.64 (52.49) <0.001
Troponin (ng/L) 2.00 (10.50) 0.95 (2.85) 5.90 (17.74) <0.001
INR 1.17 (0.16) 1.15 (0.16) 1.18 (0.17) 0.426
eGFR (mL/min/1.73m?) 114.00 (33.11) 125.27 (17.37) 98.09 (28.41) <0.001
Lactate (mmol/L) 1.80 (1.10) 1.50 (0.90) 1.90 (1.29) 0.004

IQR: Interquartile range; Whc: White blood cell; PLR: Platelet-to-lymphocyte ratio; NLR: Neutrophil-to-lymphocyte ratio;
Crp: C-reactive protein; INR: International normalized ratio; eGFR: Estimated glomerular filtration rate.

A statistically significant difference was detected between the two patient groups in terms of laboratory
parameters such as hemoglobin, leukocyte, lymphocyte, C-reactive protein, platelet/lymphocyte ratio
(PLR), troponin, neutrophil/lymphocyte ratio (NLR), estimated glomerular filtration rate (eGFR),
lactate, and neutrophil count. While it was observed that the hemoglobin, lymphocyte count, and eGFR
in patients younger than 40 were higher than in patients older than 40, in other significant variables, the
measurements of patients older than 40 were higher than in patients younger than 40.

DISCUSSION

The incidence of spontaneous pneumothorax is reported as 7.4-28/100.000 per year for men and 1.2-
6/100.000 per year for women. The majority of cases consist of PSP cases. Only about 10% are SSP
cases. The most common cause of SSP development is COPD. While the recurrence rate is given as
31% for PSP, it is reported as 43% for SSP (8). The development of severe expiratory obstruction in
patients and the rupture of a subpleural bulla are considered possible etiologies. The disease manifests
itself with symptoms ranging from mild decrease in breath sounds to severe respiratory failure. While
PSP is more common in young people, SSP is seen in middle-aged and elderly patients (9). In our study,
the diagnosis of PSP was statistically significantly higher in the <40 age group (n=119) than in the >40
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age group (n=79). The diagnosis of traumatic pneumothorax is statistically significantly higher in the
>40 age group than in the <40 age group (n=78, n=42, respectively).

Air leakage lasts longer in patients where lung vascularity is reduced due to chronic disease. The risk of
infection and empyema is higher. Surgery is not recommended before treatment of active infection in
this group of patients. However, success may not be achieved with observation or aspiration treatments.
The first choice should be tube thoracostomy (10). It has been reported that each pneumothorax attack
can increase mortality by 4 times in patients with COPD. In our study, while death was observed in a
total of 25 patients, a statistically significant difference was found in the >40-year-old patient group
(n=21) compared to the <40-year-old patient group (n=4).

If pleurodesis is not performed, pneumothorax attacks occur again in 40-50% of patients (11). In our
study, a statistically significant difference was observed in the distribution of malighancy, DM, HT,
COPD, CKF, PSP, SSP, traumatic pneumothorax, falls, rib fracture, thoracotomy and outcomes (p<
0.05).

Treatment for SSP is more aggressive than for the primary disease. The American College of Chest
Physicians guideline recommends applying tube thoracostomy when first encountered and performing
pleurodesis to prevent recurrence (12). Many studies have been conducted on the risk factors in
spontaneous pneumothorax cases, and many risk factors have been identified. However, it is not possible
to predict relapse. Therefore, to minimize the risk of recurrence in patients with SSP, thoracoscopic
surgical methods or open surgical intervention are recommended in the first pneumothorax attack if
clinically appropriate (13). In previous literature, the relapse rate was 16-52%, depending on the type of
treatment after the first attack. Relapses are generally seen between the first 6-24 months, and the relapse
rate within the first four years is 54% (14). While it is 20-30% after the attack, it is 50% after the second
attack and over 80% after the third attack (2,8). The rate of spontaneous pneumothorax development in
the opposite hemithorax is 51.5% (11). Chemical pleurodesis is applied to reduce recurrences after the
first attack or when recurrence occurs. However, the recurrence rate in patients who underwent
pleurodesis is around 20% (12).

Guo et al. reported that the recurrence rate in cases with SSP was higher than PSP (26-50% versus 12-
27%) (15). Smith et al. detected blebs and/or bullae on CT in 56% of the cases with spontaneous
pneumothorax, and 44% reported no pathology (16). Ouanes-Besbes et al. detected blebs and/or bullae
on CT that could not be seen on direct chest radiography in 72.5% of patients with PSP and showed that
most of these lesions were located at the apices and were bilateral in 66% of the cases (17). While there
are studies stating that the diameter and location of the bulla do not affect recurrence, there are also
studies reporting that detecting pathology on CT is important in predicting recurrence (18, 19).

As a surgical treatment, VATS, limited thoracotomy, or axillary thoracotomy are preferred depending
on the surgical conditions and the patient's condition (20). In our study, the rates of PSP and thoracotomy
in patients younger than 40 years of age were higher than in patients older than 40 years, the rates of
patients older than 40 years were higher than those of patients younger than 40 years in other significant
variables. In some publications, it has been reported that VATS was preferred due to the low morbidity,
mortality, and recurrence rate after the first attack. In cases where bleb and/or bulla were detected on
CT, significant intrathoracic adhesions were observed, making VATS difficult to perform. Freixinet et
al. reported that they did not detect any difference between the two methods regarding surgical time,
postoperative pain and complications, and hospital stay. They even observed recurrence in two patients
who underwent VATS (21). In our analysis, while there was no statistical difference between the two
age groups in terms of tube thoracostomy application, it was determined that thoracotomy application
was statistically more common in the < 40-year-old patient group than in the > 40-year-old patient group.

The recurrence rate after surgical treatment is 0-6.8% in those who underwent thoracotomy or axillary
thoracotomy and 3-13% in those who underwent VATS. The high recurrence rate in VATS was due to
less tissue trauma and less formation of pleural adhesions. In cases where video-assisted thoracoscopic
surgery was performed, it would be helpful to perform pleural abrasion additionally. Many studies have
been conducted on the risk factors in spontaneous pneumothorax, and many risk factors have been
identified, but no method has been developed to predict recurrence. To minimize the risk of recurrence,
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surgical options other than tube thoracostomy (axillary thoracotomy, VATS, etc.) should be considered
at the first pneumothorax attack if the patient's clinical condition is appropriate, considering the risk
factors (22).

CONCLUSION

As a result, spontaneous pneumothorax is a clinical entity that is treated according to age, clinical
condition, and underlying causes, is often "benign™ when seen in young people, and is life-threatening
if not urgently intervened in elderly patients with limited pulmonary reserve. Mortality and morbidity
can be prevented with timely diagnosis and appropriate treatment. Surgical treatment methods are quite
successful in the treatment of recurrent spontaneous pneumothorax.
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ABSTRACT

Introduction: Proton pump inhibitors are benzamidazole derivative drugs that act by inhibiting gastric acid secretion controlled
by parietal cells in the gastric epithelium through neuroendocrine pathways. Today, they are widely used worldwide for the
treatment of all gastric acid-related diseases, especially gastroesophageal reflux disease.

Objective: It is known that proton pump inhibitors, which are most commonly prescribed to patients in our society, have
recently been prescribed for inappropriate and unnecessary indications as well as being used without a prescription. Within the
scope of rational drug use, correct and effective use of drugs in this group is important. The aim of this study was to investigate
the risk factors for the use of non-prescription proton pump inhibitors in outpatients admitted to a tertiary health care institution.
Method: In this cross-sectional and analytical study, a questionnaire was administered face-to-face by the investigators to 300
volunteer patients who applied to the Internal and Surgical Outpatient Clinics of Balikesir Atatiirk City Hospital.

Results: It was found that 115 (38.3%) and 26 (8.7%) of the participants were male. It was found that 283 (94.3%) of the cases
were prescription drugs, and when the reasons for use were analysed, it was determined that 116 (38.7%) were multiple drug
use and 125 (41.7%) were dyspepsia in the first two. It was determined that an increase in age decreased the risk of using non-
prescription proton pump inhibitors at a statistically significant level, and a higher level of education increased the risk of using
non-prescription proton pump inhibitors 5.791 times at a statistically significant level.

Conclusion: In this study, it was observed that the use of proton pump inhibitors was extremely common in outpatients
admitted to tertiary health care institutions. Off-label prescription use of these drugs as well as over-the-counter use was found
to be high. For this reason, it is obvious that new multicenter studies should be conducted in order to examine the factors
affecting the use of over-the-counter medication within the scope of rational drug use.

Keyswords: Proton Pump Inhibitor, Use Of Non-Prescription Drugs, Rational Drug Use.
OZET

Giris: Proton pompa inhibitorleri mide epitelindeki parietal hiicreler tarafindan néroendokrin yollarla kontrol edilen gastrik
asit salinimini inhibe ederek etki eden benzamidazol tiirevi ilaglardir. Giiniimiizde tiim diinyada, basta gastrodzofageal reflii
hastalig1 olmak iizere gastrik asitle iliskili tiim hastaliklarda yaygin olarak tedavi amagli kullanilmaktadir.

Amag: Toplumuzda hastalara en ¢ok recete edilen proton pompa inhibitorlerin son zamanlarda uygun olmayan gereksiz
endikasyonlar nedeniyle recete edildigi gibi regetesiz de kullaniminin oldugu bilinmektedir. Akilci ilag kullanimi kapsaminda
bu gruptaki ilaglariin dogru ve etkin kullanimi 6nem arz etmektedir. Bu ¢aligmada {igiincii basamak saglik kurulusuna ayaktan
bagvuran hastalardaki regetesiz proton pompa inhibitdrii kullanimina ait risk faktorlerin incelenmesi amaglanmustir.

Yontem: Kesitsel ve analitik tipte olan bu calismada Balikesir Atatlirk Sehir Hastanesi dahili ve cerrahi polikliniklerine
bagvuran goniillii 300 hasta katilim saglanmis ve arastiricilar tarafindan yiiz yiize soru-cevap seklinde anket uygulanmustir.
Bulgular: Calismaya katilanlarin 115’inin (%38,3) erkek oldugu, 26’sinimn (%8,7) oldugu bulundu. Vakalarin 283’{iniin
(%94,3) ilaglarin regeteli oldugu, kullanim nedenlerine bakildiginda da 116’smin (%38,7) ¢oklu ila¢ kullanimi, 125’inin
(%41,7) dispepsi olarak ilk ikide tespit edildi. Yas degerlerindeki artigin istatistiksel agidan anlamli seviyede regetesiz proton
pompa inhibitdrii kullanma riskini azalttig1, egitim seviyesinin yiiksekligi istatistiksel agidan anlamli seviyede regetesiz proton
pompa inhibitdrii kullanma riskini 5,791 kat arttirdig tespit edilmistir.

Sonu¢: Yapilan bu calisma ile iiglincli basamak saglik kurulusuna ayaktan basvuran hastalarda proton pompa inhibitor
kullaniminin son derece yaygin oldugu goriilmistiir. Bu ilaglarin endikasyon dis1 regeteli kullanimi oldugu gibi regetesiz
kullanimininda fazlaca oldugu tespit edilmistir. Bu sebeple akiler ilag kullanimi kapsaminda ileriye yonelik recetesiz ilag
kullanimina etki eden faktdrlerin incelenmesi amaciyla cok merkezli yeni ¢aligmalarin yapilma zorunlulugu asikadir.

Anahtar Kelimeler: Proton Pompa Inhibitorii, Regetesiz Ilag Kullanimi, Akiler ilag Kullanimi.
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Health Care Institution Ergiin U.

INTRODUCTION

Proton pump inhibitors (PPIs) are benzamidazole derivative drugs that act by inhibiting gastric acid
secretion controlled by neuroendocrine pathways in the parietal cells of the gastric epithelium.
Currently, these widely used drugs are the most commonly prescribed group for the treatment of
conditions such as peptic ulcer, gastroesophageal reflux disease, esophagitis, and functional dyspepsia
(). While their use is generally considered safe due to correct indications, long-term use of these drugs
can lead to complications such as pneumonia, bone fractures, vitamin B12 and iron deficiency, gastric
polyp development, and enterocolitis. Their use has further increased due to their strong effects in
preventing gastrointestinal side effects of non-steroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, and other drugs used in the treatment of diseases such as atherosclerotic heart disease,
osteoarthritis, and rheumatoid arthritis (2,3). Studies have reported that PPIs are among the most
frequently prescribed medications in many health institutions and that their use without a prescription
has also increased recently. Often, they are prescribed by various specialties for inappropriate and
unnecessary indications (4). It has been observed that PPIs, which are used in an uncontrolled and
increasingly frequent manner, can be obtained without a prescription by patients themselves, their
relatives, or through other means. Therefore, the widespread use of over-the-counter PPIs has been
noted, and few studies have examined the risk factors contributing to this situation. This widespread use
is contrary to rational drug use principles, posing a significant economic burden on healthcare
institutions and potential long-term adverse effects for patients. This study aims to analyze the main risk
factors influencing the use of over-the-counter PPIs and ensure the correct and effective use of this drug
group. The development of advanced methods to prevent the extensive prescription of PPIs, raising
awareness among physicians regarding prescription practices, and increasing awareness were planned
with this study.

METHODS

This cross-sectional and analytical study included 300 voluntary patients, aged between 18 and 80 years,
of both genders who visited the internal medicine and surgical outpatient clinics of Balikesir Atatiirk
City Hospital. The sample of the study consisted of patients using PPIs between December 2023 and
February 2024. Informed consent forms were prepared in advance and provided to the patients, who
were then informed about the study. The evaluation questionnaire, pre-determined for this study, was
administered face-to-face in a question-and-answer format to patients who were mentally competent and
consented to participate.

The survey collected demographic data (age, gender, marital status, education level, etc.), information
on chronic diseases, the regularity of PPIs usage (in our study, appropriate use was defined as taking the
medication approximately 30 minutes before meals and regularly once a day before symptoms began),
whether the medication was prescribed by a physician, the specialty of the prescribing physician, the
duration and indication for use, and the effectiveness of usage. The responses were recorded through the
guestionnaire form.

Statistical Analysis

The demographic and clinical characteristics of the cases evaluated in the study were examined using
descriptive statistical analyses (e.g., numbers, percentages). Factors influencing the risk of using PPIs
without a prescription or unnecessarily were analyzed using univariate and multivariate binary logistic
regression analyses. The significance level for all analyses was set at p<0.05. The normal distribution
of the data was checked using kurtosis and skewness values (+1.5). IBM SPSS 26.0 software was used
to perform the analyses.

Ethics Committee Approval

Our study was approved by the Scientific Research Ethics Committee of Balikesir Atatiirk City Hospital
with the decision dated 23/11/2023 and number 2023/11/75.
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RESULTS

In the study, it was found that 115 (38.3%) of the patients using PPIs were male, 26 (8.7%) were single,
43 (14.3%) had deceased spouses, and 231 (77%) were married. Additionally, 16 (5.3%) were illiterate,
41 (13.7%) were literate, 86 (28.7%) had primary education, 40 (13.3%) had secondary education, 51
(17%) had high school education, and 66 (22%) had a university education. Regarding economic status,
3 (1%) were very well-off, 71 (23.7%) were well-off, 201 (67%) were average, and 25 (8.3%) were poor
(Table 1).

Table 1. Demographic Characteristics of Cases Using PPls

\ n %
Sex Male 115 38.3
Female 185 61.7
Marriage Status Single 26 8.7
Wife passed away 43 14.3
Married 231 77.0
Education Status No Literate 16 5.3
Literate 41 13.7
Primary School 86 28.7
Middle School 40 13.3
High School 51 17.0
University 66 22.0
Economic Situation Very good 3 1.0
Good 71 23.7
Little 201 67.0
Bad 25 8.3
Smoker Yes 74 24.7
Nok 226 75.3
Alcohol Consumption Yes 21 7.0
No 279 93.0

It was found that 283 (94.3%) of the patients had PPIs prescribed. The reasons for PPIs use included
polypharmacy in 116 (38.7%), dyspepsia in 125 (41.7%), gastritis in 4 (1.3%), peptic ulcer in 12 (4%),
reflux in 27 (9%), gallstones in 1 (0.3%), and irritable bowel syndrome in 15 (5%). Among the patients,
163 (54.3%) occasionally paid attention to PPIs use, 105 (35%) paid attention, and 32 (10.7%) did not
pay attention. It was found that 30 (10%) had previously been informed about PPIs use, and 5 (1.7%)
experienced side effects from PPIs use.

Table 2. Factors Affecting The Risk of Over The Counter PPIs Use

95%Cl 95%Cl
pa p OR LL UL po p OR LL UL
Age 0.088 | <0.001 | 0.916 | 0.880 0.953 -0.098 | 0.003 | 0.907 | 0.850 | 0.968
Marriage Status 0.031 0.957 0.969 | 0.305 3.074 1401 | 0.094 | 4.060 | 0.788 | 20.917
Education 1.756 0.001 5791 | 2111 | 15.886 0325 | 0626 | 1385 | 0.374 | 5.132
Economic Situation 1.328 0.009 3.773 | 1399 | 10.173 0.849 | 0173 | 2338 | 0.689 | 7.934
Smoker 0.545 0.300 1725 | 0615 | 4838 | -0461 | 0439 | 0630 | 0.196 | 2.028
Alcohol Consumption | 0.617 0.435 1853 | 0.394 8.703 -0.002 | 0998 | 0.998 | 0.180 | 5.532
Chronic Disease 2.836 0.006 | 17.051 | 2231 | 130.309 | 1.660 | 0.128 | 5.260 | 0.620 | 44.612

a=Univariate Binary Logistic Regression Analysis, b= Multivariate Binary Logistic Regression Analysis.

Regarding the prescribing departments, it was found that 2 (0.7%) prescriptions came from emergency
medicine, 45 (15%) from family medicine, 1 (0.3%) from neurosurgery, 1 (0.3%) from physical therapy,
15 (5%) from gastroenterology, 9 (3%) from general surgery, 6 (2%) from pulmonary diseases, 1 (0.3%)
from ophthalmology, 148 (49.3%) from internal medicine, 37 (12.3%) from cardiology, 2 (0.7%) from
otolaryngology, 4 (1.3%) from neurology, 1 (0.3%) from oncology, 12 (4%) from orthopedics, and 1
(0.3%) from psychiatry. It was found that 3 (1%) had asthma, 4 (1.3%) had COPD, 50 (16.7%) had
diabetes, 78 (26%) had hypertension, 9 (3%) had hypothyroidism, 23 (7.7%) had coronary heart disease,
and 6 (2%) had other clinical conditions.
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According to univariate binary logistic regression analysis, an increase in age was found to statistically
significantly reduce the risk of using PPIs without a prescription (p<0.001). Higher education level was
found to statistically significantly increase the risk of using PPIs without a prescription by 5.791 times
(p=0.001). Better economic status was found to statistically significantly increase the risk of using PPIs
without a prescription by 3.773 times (p=0.009). Additionally, the absence of comorbidities was found
to statistically significantly increase the risk of using PPIs without a prescription by 17.051 times
(p=0.006) (Table 2).

Table 3. Factors Affecting The Risk of PPls Use for Unnecessary Indication
95%ClI | 95%Cl

OR LL uL go p OR \ LL UL
Age 0.072 | <0.001 | 1.074 | 1.053 | 1.095 | 0.050 [<0.001 | 1.052 1.027 | 1.077
Marriage Status 0337 | 0225 | 0714 | 0.414 | 1.230 | 0.134 [0.717 | 0.875 | 0.424 | 1.803
Education 1534 | <0.001 | 0.216 | 0.105 | 0.443 | 0.049 | 0.926 | 0.952 0.337 | 2.686
Economic Situation 0.690 | 0.019 | 0502 | 0.282 | 0.893 | 0.401 [0.306 | 0.670 | 0311 | 1.444
Smoker 1.483 | <0.001 | 0.227 | 0.116 | 0.444 | 0.997 | 0.029 | 0.369 0.151 | 1.902
Alcohol Consumption | 0.749 | 0.155 | 0.473 | 0.168 | 1.328 | 0.982 | 0.157 | 2.669 0.686 [10.393
Chronic Disease 1.825 | <0.001 | 0.161 | 0.096 | 0.272 | 1.365 [<0.001 | 0.255 | 0.143 | 0.457

a=Univariate Binary Logistic Regression Analysis, b= Multivariate Binary Logistic Regression Analysis.

According to univariate binary logistic regression analysis, an increase in age was found to statistically
significantly increase the risk of unnecessary PPls use by 1.074 times (p<0.001). Higher education level
was found to statistically significantly reduce the risk of unnecessary PPIs use (p<0.001). The absence
of comorbidities was found to statistically significantly increase the risk of unnecessary PPIs use
(p<0.001). According to multivariate binary logistic regression analysis, an increase in age was found
to statistically significantly increase the risk of unnecessary PPIs use by 1.052 times, while the absence
of comorbidities was found to statistically significantly decrease the risk (p<0.001) (Table 3).

DISCUSSION

The frequency of PPIs usage is increasing, and numerous studies have been conducted on this topic.
When examining the demographic data of our cross-sectional study, it was shown that the rate of PPIs
usage was higher in women at 61.7%. A study conducted by Susanna et al. in Sweden also demonstrated
a higher rate of PPIs usage among women (5). Similarly, another study in the literature reported a higher
proportion of PPIs usage in women (6). Thus, it is evident that the publications support our study in this
regard.

When examining the clinical characteristics of patients using PPIs, it was found that 94.3% of the
medications were prescribed, while 5.7% were obtained without a prescription. Many studies have
shown that numerous medications are excessively and inappropriately prescribed for incorrect
indications (4). PPIs are known to be among these medications. Despite various activities,
announcements, and other efforts to reduce unnecessary PPls usage and prescriptions in many
communities, the prescription rates remain high. Therefore, various announcements and measures have
been emphasized in our country regarding the importance of rational drug use, similar to antibiotics.
Another study reported that the rate of PPIs usage without a physician's prescription was 14%. In a
randomized cross-sectional study related to rational drug use conducted by Ozding et al., it was shown
that 54% of participants used medication without any physician's prescription, and 26.5% consulted a
family member, neighbor, or relative (7). In our study, the rate of PPIs usage without a physician's
prescription was found to be 5.7%, which does not support the results of other studies. It is thought that
the measures and practices organized in our society to prevent the use of non-prescription drugs within
the scope of rational drug use may be related to our findings. Moreover, in our study, the increase in age
was found to decrease non-prescription PPIs usage, while higher education level and better economic
status were found to significantly increase non-prescription PPIs usage. The literature does not report
studies showing the effect of better economic status and higher education level on PPIs usage. The
notable finding in our study may be related to patients having both physician supervision and easy access
to healthcare facilities. As in most studies, the rate of prescribed PPIs usage is high. A study by Ozdemir
et al. reported a high rate of prescribed PPIs usage among elderly individuals, but it did not examine
non-prescription PPIs usage (6).
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It is known that many medications are inappropriately and unnecessarily prescribed for indications that
are not suitable. PPIs are among these medications, as evidenced by their widespread prescription by
various specialties. When examining the findings of our study, it was found that the prescription status
of PPIs by specialty was in line with other studies, with internal medicine being the most common at
49.3%. Regarding the indications for use, it was shown that 41.7% of the usage was for dyspepsia and
38.7% for polypharmacy. According to current information, using PPIs for polypharmacy without
gastrointestinal risk factors is an unnecessary indication and not a correct approach. However, the
literature shows the widespread prevalence of inappropriate and unnecessary PPIls usage (8-12).
Supporting our study, the findings of a randomized study by Chia et al. showed that the rate of off-label
usage was 54.1%.

Other findings from our study showed that an increase in age was associated with an increase in
unnecessary PPIs usage. Similarly, higher education level was found to reduce unnecessary PPIs usage.
This can be explained by patients being more conscious and rational in their medication usage and
remaining under physician supervision. Additionally, the absence of comorbidities was found to
increase the risk of unnecessary PPIs usage.

In our study, the excessive use of PPIs due to unnecessary indications, and the increase in non-
prescription PPIs usage associated with higher education level and better economic status, were found
to be significant. To prevent this situation, individuals can be encouraged through accessible, easy, and
up-to-date information campaigns within the scope of rational drug use. Since our study was single-
centered and conducted with patients visiting outpatient clinics, it may not reflect the true values of non-
prescription drug usage.

CONCLUSION

As a result, it is evident that PPIs therapy is frequently initiated for both necessary and unnecessary
indications, followed by a significant amount of usage without physician supervision and without a
prescription. This study demonstrated that the prevalence and inappropriate usage rate of these
medications are in line with the results of other studies in the literature. However, there is a clear need
for new multicenter studies to investigate the non-prescription use of PPIs and the factors influencing
this behavior. Therefore, we believe that encouraging contributions to other actions within the scope of
rational drug use are important.
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Individual-Level Abortion Stigma and Affecting Factors in Women with
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Kiirtaj Deneyimi Olan Kadinlarda Bireysel Diizeyde Kiirtaj Damgalanmasi ve Etkileyen
Faktorler
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ABSTRACT

Introduction: Women may decide to have an abortion for various reasons such as not wanting a child, maternal/fetal health
problems, age, financial difficulties, family or partner pressure and lack of social support. Therefore, many women face
psychological problems as a result of the individual-level abortion stigma they experience for sociodemographic and cultural
reasons. Measuring individual-level abortion stigma is important in terms of preventing individual stigma and the health
problems it may cause.

Objective: This study aims to determine the individual-level abortion stigma and the factors affecting this situation in women
with abortion experience.

Method: The population of this cross-sectional study consisted of women who applied to the gynaecology and obstetrics
outpatient clinic of a hospital. The sample consisted of 127 participants who met the inclusion criteria and agreed to participate
in the study. Data were collected using Personal Information Form and Individual Level Abortion Stigma Scale.

Results: In the study, 77.2% of the participants were between the ages of 18-35, 89.0% had at least one living child, and 92.9%
had 3 or less abortions. Among women, 95.3% of abortions were for medical reasons and 89.3% of these were due to fetal
indication. The mean score of the Individual Level Stigma in Abortion Scale was 1.61+0.57. There was no significant
relationship between socio-demographic and obstetric characteristics and scale score (p>0.05).

Conclusion: The individual-level abortion stigma was found to be at a moderate level in women with abortion experience.
Individual-level abortion stigma was found to be independent of individual and environmental factors.

Keyswords: Abortion, Abortion Stigma, Individual Stigma.
OZET

Giris: Kadinlar ¢ocuk istememe, anne/fetiis sagligi sorunlari, yas, maddi zorluklar, aile veya es baskisi ve sosyal destek
eksikligi gibi ¢esitli nedenlerle kiirtaj yaptirmaya karar verebilmektedir. Dolayisiyla birgok kadin sosyodemografik ve kiiltiirel
nedenlerle yasadiklar1 bireysel diizeydeki kiirtaj damgalanmasi sonucunda psikolojik sorunlarla kargilagmaktadir. Bireysel
diizeydeki kiirtaj damgalanmasinin 6lgiilmesi, bireysel damgalanmanin ve yol agabilecegi saglik sorunlarinin 6nlenmesi
agisindan onemlidir.

Amag: Bu caligma, kiirtaj deneyimi olan kadinlarda bireysel diizeyde kiirtaj damgalanmasini ve bu durumu etkileyen faktorleri
belirlemeyi amaglamaktadir.

Yontem: Bu kesitsel calismanin evrenini bir hastanenin kadin hastaliklar1 ve dogum poliklinigine basvuran kadinlar
olusturmustur. Orneklem, dahil edilme kriterlerini karsilayan ve calismaya katilmay: kabul eden 127 katilimeidan olusmustur.
Veriler Kisisel Bilgi Formu ve Bireysel Diizeyde Kiirtaj Damgalanma Olcegi kullanilarak toplanmugtir.

Bulgular: Calismada katilimcilarin %77,2'si 18-35 yas araliginda, %89,0'1 yasayan en az bir ¢ocuga sahip ve %92,9'u 3 veya
daha az kiirtaj yaptirmig. Kadinlarin %95,3'ii tibbi nedenlerle kiirtaj yaptirmis ve bunlarin %89,3"i fetal endikasyon nedeniyle
gerceklesmistir. Kiirtajda Bireysel Diizeyde Damgalanma Olgegi puan ortalamasi 1,61+0,57'dir. Sosyo-demografik ve obstetrik
ozellikler ile 6l¢ek puani arasinda anlamli bir iligki bulunmamustir (p>0,05).

Sonug: Kiirtaj deneyimi olan kadinlarda bireysel diizeydeki kiirtaj damgalanmasmin orta diizeyde oldugu bulunmustur.
Bireysel diizeydeki kiirtaj damgalanmasinin bireysel ve ¢evresel faktdrlerden bagimsiz oldugu bulunmustur.

Anahtar Kelimeler: Kiirtaj, Kiirtaj Damgalanmasi, Bireysel Damgalanma.
INTRODUCTION

Abortion is defined as the process of termination of pregnancy due to the woman's own will or a
maternal/fetal medical necessity (1). According to World Health Organisation data, approximately 73
million elective abortions occur worldwide every year. 61% of unwanted pregnancies and 29% of all
pregnancies result in elective abortion (2). According to Turkey Demographic and Health Survey 2018
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data, the level of abortion on demand in Turkey is 5.6% (3). Women are more likely to have abortions
for individual and socio-cultural reasons such as not wanting children, financial difficulties (4), age
(very young or advanced age), family or partner pressure, lack of social support, lack of readiness to
become a mother (5), medical reasons related to fetal (6, 7), and maternal (5, 8, 9) health problems.
Many women experience various types and levels of stigmatisation as a result of these decisions (10).

The term "abortion stigma' is used to describe the negative attitudes and beliefs held by some people
towards women who have undergone or are considering an abortion. These attitudes are often expressed
in ways that mark women as inferior to the ideals of femininity (1).Women who have abortions are
exposed to abortion stigma by their husbands/partners or family and social circles with different
expressions such as irresponsible/careless (11). This type of stigmatisation, which also negatively affects
social life, may cause women who have voluntary abortion to experience negative emotions such as loss
of social status (12), being judged by family members or loved ones (13), guilt and shame (11, 14, 15).
In addition, (1) women who associate the abortion experience with the rejection of the maternal role
may define themselves as immoral (11) or consider themselves as sinful or evil due to their religious
beliefs or cultural norms (16). All these negativities cause women who have abortion to experience
individual abortion stigma (11-14, 16).

Individual abortion stigma is defined as the internalisation of perceived or experienced social stigma
related to abortion, feelings of guilt or shame, or a response to other negative feelings about oneself (11,
16). Women's experience of individual stigma related to abortion varies depending on many factors such
as age, education, religion/religiosity, race/ethnicity, social support resources or the time since the
abortion (6, 10, 13, 14, 17, 18). Problems such as depression, post-traumatic stress disorder (6) and
anxiety (19) can be seen in women who experience individual abortion stigma.

In the prevention of individual-level abortion stigma and the health problems it may cause, it is very
important to measure the individual-level abortion stigma and to create social awareness by determining
the factors affecting it. For this reason, the aim of this study was to determine the individual-level
abortion and the factors affecting it in women with abortion experience in Sanliurfa.

METHOD

Type of Research

The research is cross-sectional type.
Population and Sample of the Study

The study population comprised women who had applied to the the gynaecology and obstetrics
outpatient clinic of a training and research hospital. In order to calculate the sample size, a pilot study
was conducted with 30 women who applied to the hospital. The standard deviation of the individual
level abortion stigma scale score obtained from the pilot study was 0.63, the margin of error was 0.11,
and the required number of people was calculated as 127 with a 95% confidence level. The study was
conducted between September 2023 and April 2024.

Criteria for inclusion in the sample;
- > 18 years of age,

- Experienced an abortion within the last year and at least two weeks have passed since the abortion
procedure,

- To know Turkish, and to have no communication problems related to language.
Exclusion criteria;

- Presence of a diagnosed psychiatric illness.
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Ethics Committee Approval

The necessary permissions were obtained from the authors of the scale, the hospital where the study was
conducted, the ethics committee of the Harran University Clinical Research Ethics Committee (dated
21.08.2023 and numbered HRU/23.15.19) and the provincial health directorate. The study was
conducted in accordance with the principles set forth in the Declaration of Helsinki, and informed
consent was obtained from all women who participated in the study.

Data Collection Tools

Data of the study were collected through the Personal Information Form, which was created by the
researchers and included questions about the socio-demographic and obstetric characteristics of the
participants, and the Individual Level Abortion Stigma Scale, using the face-to-face interview technique.
The data collection forms were filled in by the literate participants themselves and by the researchers
for the illiterate participants. Each interview lasted approximately 10-15 minutes.

Personal Information Form: It consists of a total of 11 questions, including 7 questions about the socio-
demographic characteristics of the participants (age, educational status, marital status, language spoken,
employment status, economic status, family type) and 4 questions about obstetric characteristics
(number of living children, number of abortions/reason/time since last abortion).

Individual Level Abortion Stigma Scale (ILASS): It was developed by Cockrill et al to assess the
individual internalised stigma perception of women with abortion experience (10). Turkish validity and
reliability was performed by Cetinkaya et al (13). The Likert-type scale consists of 4 subscales and 20
items. The 8th, 9th and 10th items in the ‘Isolation’ subscale of the scale have a Likert-type evaluation
between 0-3, and all other scale items have a Likert-type evaluation between 0-4. Scoring of the scale
differs according to the subscales. The lowest-highest item score ranges that can be obtained from the
total scale and its subscales are 0-3 for the ‘Worries about Judgement’ subscale, 0-3.5 for the ‘Isolation’
subscale and the ‘Total Scale’, and 0-4 for the ‘Self-Judgement’ and ‘Community Condemnation’
subscales. Item scores are summed and divided by the number of items, thus total scale and subscale
scores are obtained. High scores obtained from the scale and subscales are evaluated as women
perceiving themselves as highly stigmatised. The scoring of seven items of the scale (items 8, 9, 10, 11,
12, 13 and 15) are reversed. The Cronbach's alpha values of the scale were reported to be between 0.80-
0.90 and the total scale Cronbach's alpha value was 0.88. There are no clear thresholds or cut-off points
related to stigmatisation between the scale and subscales (10, 13). In this study, the Cronbach's alpha
value of the scale was calculated to be 0.73.

Statistical Analysis

The data obtained from the participants were evaluated with the statistical package programme (SPSS
24.0). The dependent variable of the study is the total score of the participants from ILASS. The
independent variables of the study are socio-demographic and obstetric characteristics of the
participants.

In the analysis of the data, descriptive statistics, including percentage, mean, and standard deviation
were used. The Mann Whitney U (MWU) test was used for univariate analyses in the comparison of
two groups (age, educational level, marital status, employment status, family type, number of abortions,
reason for abortion, and reason for fetal or maternal indications). The Kruskal-Wallis One-Way
ANOVA test was used in the comparison of three or more groups that do not fit a normal distribution
(most spoken language at home, income level). Spearman's correlation analysis was performed for
ordinal data (age, number of living children, number of abortions, and time since last abortion) in groups
that did not fit the normal distribution in the relationships between dependent and independent variables.
The findings were interpreted at 95% confidence interval and p<0.05 significance level.

RESULTS

77.2% of the participants were between the ages of 18-35. 98.4% of the participants were married, 70.9%
lived in a nuclear family, and 94.5% were not employed. 92.1% of the participants have completed
primary education and below. 70.1% of the participants their income level as ‘medium’, and 78.7%
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speak a language other than Turkish at home (63% Arabic, 15.7% Kurdish). The number of abortions
of 92.9% of the participants was between 1-3, 95.3% of the abortions were for medical reasons, and
89.3% of these were due to fetal indications. In 70.1% of the participants, the time since the last abortion

was 9-12 months (Table 1).

Table 1. Sociodemographic and Obstetric Characteristics and ILASS Scores of the Participant

| | ILASS Score
Characterics N % Median (Min-Max) MWU* p
Age (Years)
Between 18-35 98 77.2 1.57 (0.40 - 3.30) 1362.000 0.735
Between 36-44 29 22.8 1.45 (0.60 - 3.15)
Education level
Primary school and | 117 92.1 1.55 (0-3) 1362.000 0.735
Secondary education and 1 10 7.9 1.58 (1-2)
Marital Status
Married 125 98.4 1.55 (0.40 - 3.30) 32.000 0.072
Single 2 1.6 2.47 (2.05 - 2.90)
Employment Status
Yes 7 5.5 1.60 (1.20-2.60) 351.500 0.469
No 120 94.5 1.55 (0.40 - 3.30)
Family Type
Nuclear family 90 70.9 1.55 (0.40 - 3.30) 1651.500 0.943
Extended family 37 29.1 1.55 (0.85 - 2.90)
Number of Abortions
1-3 118 92.9 1.52 (0.40 - 3.30) 518.000 0.903
4 and 1 9 7.1 1.60 (0.60 — 3.15)
Reason for Abortion
Induced abortion 6 4.7 2.10 (1.20 - 2.60) 195.000 0.056
Fetal or maternal indications 121 95.3 1.50 (0.40 - 3.30)
Reason for fetal or maternal
indications (N=121)
Maternal 13 10.7 1.55 (0.55 - 2.90) 708.500 1.000
Fetal 108 89.3 1.47 (0.4 - 3.30)
Characterics N % Mean Rank X p
Most Spoken Language at Home
Turkish 27 21.3 75.78 3.656 0.161
Kurdish 20 15.7 58.08
Arabic 80 63.0 61.51
Income Level
High 11 8.7 63.09 1.244 0.537
Medium 89 70.1 61.99
Low 27 21.3 70.98
The Time Since the Last Abortion
1-4 months 18 14.2 68.56 0.701 0.704
5-8 months 20 15.7 67.83

*Mann Whitney U test, **Kruskal-Wallis test.

Age (MWU= 1362.000, p= 0.735), educational levels (MWU= 1362.000, p= 0.735), marital status
(MWU= 32.000, p= 0.072), employment status (MWU= 351.500, p= 0.469), family type (MWU=
1651.500, p= 0.943), number of abortions (MWU=518.000, p= 0.903) and reason for abortion (MWU=
195.000, p= 0.056), there was no significant difference between the mean ILASS scores (p>0.05). It was
determined that there was no significant difference between the mean ILASS scores of the participants
in terms of the most spoken language at home (X2= 3.656, p= 0.161), income level (X2= 1.244, p=

0.537) and time since the last abortion (X2= 0.701, p= 0.704) (p>0.05) (Table 1).

The mean ILASS score of the participants was 1.614+0.57. The mean scores of the subcales of the scale
are ‘Worries about Judgement’ 0.82+0.79, ‘Isolation’ 2.28+0.94, ‘Self-Judgement’ 1.754+1.12 and
‘Community Condemnation’ 1.99+1.40, respectively (Table 2).

There was no significant difference (p>0.05) between the participants' age, number of living children,
number of abortions and the time since the last abortion and ILASS score (Table 3).
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Table 2. Women's ILASS Scores

Subscales ‘ ILASS Score

Mean=SD Range
Worries about Judgment Subscale 0.824+0.79 0-3
Isolation Subscale 2.28+0. 94 0-3.5
Self-judgment Subscale 1.75+1.12 0-4
Community Condemnation Subscale 1.99+1.40 0-4
Scale Total Score 1.61+0.57 0-3.5

Table 3. Correlation of Some Participants' Characteristics and ILASS Scores (N=127)
. ILASS Score
Characterics
n rho | p

Age (Years) 127 -.132 0.139
Number of Living Children 127 -.062 0.490
Number of Abortions 127 .045 0.616
Time since Last Abortion (Months) 127 -.059 0.510

DISCUSSION

In this study, which investigated the individual-level abortion stigma in women with abortion
experience, it was determined that women's individual-level abortion stigma was at a moderate level
(1.61£0.57). The mean ILASS score (1.46+0.56) obtained by Cetinkaya et al (13) in their study in
Turkey and the mean score (1.59+0.60) obtained by Belfrage et al in their study in Mexico are
compatible with our study (14). Li et al reported that the individual-level abortion stigma score in women
who had abortion due to fetal indication in China was at a moderate level (1.49+0.60) (7). In Germany,
Hanschmidt et al reported that women who thought that the chance of survival of the fetus was low
experienced lower individual-level abortion stigma than those who did not (6). The results of our study
are similar to the scores reported by women who had abortion for various reasons. In the literature, it
has been stated that abortions performed for fetal or maternal indications are more acceptable than
abortions performed for socioeconomic reasons (20, 21). In different studies conducted in Turkey, it is
also stated that abortion is more acceptable in case of maternal or fetal health problems (13, 22, 23). In
this study, 95.3% of the participants had an abortion reason for fetal or maternal indications, and 89.3%
of these were due to fetal indications. The results of the studies show that individual-level abortion
stigma is a universal experience for women despite the reason for abortion and cultural differences.

In many recent studies, demographic characteristics such as race/ethnicity, age, education and partner
support have been reported to be effective on individual-level abortion stigma (6, 10, 13, 17, 18). While
studies have found that women's ILASS scores increase with age (7, 24), there are studies showing that
contrary to these results, it decreases with increasing age (10, 18). In the study of Oginni et al, it was
found that those with higher education had higher ILASS scores than those with primary education and
below (18). In the same study, it was stated that women with higher education were more likely to
express individual-level abortion stigma than other women. Hanschmidt et al reported that women with
high partner support had lower individual-level abortion stigma scores (6). Similarly, Li et al reported
that women who received social support had significantly lower individual-level abortion stigma scores
(7). In our study, it was found that ILASS scores of women were not affected by age, education and
marital status. It is thought that almost all of the women may not have been able to express individual-
level abortion stigma sufficiently because they had primary education and below. In addition, it is an
expected result that women in traditional and conservative societies such as Sanliurfa experience
individual-level abortion stigma regardless of their marital status. In this study, the most spoken
language at home was considered as an indicator of ethnicity and the individual-level abortion stigma
among women from different ethnic backgrounds was evaluated. The difference between the most
spoken language at home and ILASS scores was not significant. Although the women had different
ethnic backgrounds, it is thought that their individual-level abortion stigma were similar because most
of them had abortions for fetal indications. Furthermore, religion may be an important common
denominator between different ethnic groups. Religious beliefs about abortion may be similar among
these Muslim groups, which may lead to similar individual-level abortion stigma regardless of language.
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In our study, it was found that the number of living children, the number of abortions and the time since
the last abortion did not affect the ILASS score. Similarly, Makleff et al. reported that the number of
living children did not affect the ILASS score (24). In the study of Li et al. and Cockrill et al. it was
reported that having more than one abortion did not affect the ILASS score (7, 10). In the study of
Hanschmidt et al completed with 130 participants, it was reported that the time since the last abortion
did not affect individual-level abortion stigma (6). In contrast to; Biggs et al., in their study with 928
participants, stated that the individual-level abortion stigma perceived in the five-year evaluations
following the abortion decreased significantly as the time since the abortion increased (17). This may
be due to differences in the design and locations of the studies.

Limitation of Study

In the region where the study was conducted, fertility is accepted as an indicator of femininity, while
the number of children is seen as a symbol of status for women and power for men. Therefore, the data
collection process took a long time in this region where abortion rates are quite low.

CONCLUSIONS AND RECOMMENDATIONS

In this study, it was found that the individual-level abortion stigma of women with abortion experience
in Sanliurfa was at a moderate level. It was determined that the individual-level abortion stigma in
women was independent of sociodemographic and obstetric characteristics.

In order to reduce abortion stigmatisation at the individual level, it is recommended to carry out
educational activities to raise awareness of the society, especially women, and to provide psycho-social
support services to women who have had or are considering having an abortion. In addition, to reveal
the factors that cause individual-level abortion stigma, it is recommended that qualitative or mixed-
method studies be conducted in different sample groups, especially through in-depth interviews with
women who prefer abortion on demand without fetal or maternal indication.
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OZET

Giris: Depremler aniden meydana gelir. Sonraki siirecte bireylerde fizyolojik, psikolojik, sosyal sorunlara sebep olmaktadir.
Hemsireler ise deprem durumlarinda hem kendi sorunlarina hem de bakim verdikleri bireylerin sorunlarina ¢oziim iiretmeye
¢alismaktadirlar.

Amag: Calismada hemsirelerin depremden sonra saglik algi diizeylerini, deprem stresi ile bag etme stratejilerinin neler
oldugunu, uykusuzluk yasama durumlarini belirlemek amaglanmigtir.

Yontem: Tanimlayici tipte bir caligmadir ve bir Egitim ve Aragtirma Hastanesi’nde ¢alisan hemsirelerde yapilmistir. Calisma
Nisan 2023 — Haziran 2023 tarihleri arasinda gerceklestirilmistir. Orneklemde 601 hemsire yer almaktadir. Verileri toplamak
icin tanitic1 bilgi formu, Saglik Algis1 Olgegi, Deprem Stresi ile Basetme Stratejileri Olgegi ve Uykusuzluk Siddeti indeksi
kullanilmigtir. Verilerin analizinde bagimsiz gruplarda t testi, varyans analizi ve pearson korelasyon analizi yapilmistir.
Bulgular: Saglik algisinin medeni durum ve egitim durumundan, deprem stresi ile bagetme stratejileri 6lgegi alt boyutlarinin
egitim durumundan etkilendigi bulunmustur (p<0.05). Hemsirelerin %44.3 {iniin uykusuzluk alt esiginde oldugu saptanmustir.
Saglik algis1 ile deprem stresi ile basetme stratejileri dlgegi dini bagsetme alt boyutu arasinda zayif bir iliski saptanmistir (r = -
.199, p =.000).

Sonug¢: Hemsirelerin saglhigi algilama durumlarini yiikseltecek, deprem durumlarinda bagetme stratejilerini etkin kullanmalarini
saglayacak, uyku sorunlar ile basetmeye yardimci olacak girisimsel ¢aligmalarin yapilmasi nerilmektedir.

Anahtar Kelimeler: Saglik Algisi, Deprem Stresi ile Bag Etme, Uykusuzluk, Hemsgire.
ABSTRACT

Introduction: Earthquakes occur suddenly. In the subsequent process, it causes physiological, psychological and social
problems in individuals. Nurses, on the other hand, try to find solutions to both their own problems and the problems of the
individuals they care for in earthquake situations.

Objective: The study aimed to determine nurses' health perception levels after the earthquake, their coping strategies with
earthquake stress, and their insomnia.

Method: It is a descriptive type study. It was conducted on nurses working at Training and Research Hospital. The study was
carried out between April 2023 and June 2023. There are 601 nurses in the sample. An introductory information form, Health
Perception Scale, Earthquake Stress Coping Strategies Scale and Insomnia Severity Index were used to collect data. In the
analysis of the data, t test, analysis of variance and Pearson correlation analysis were performed in independent groups.
Results: It was found that health perception was affected by marital status and educational status, and sub-dimensions of the
earthquake stress coping strategies scale were affected by educational status (p<0.05). It was determined that 44.3% of the
nurses were at the lower threshold of insomnia. A weak relationship was found between health perception and the religious
coping sub-dimension of the earthquake stress coping strategies scale (r =-.199, p = .000).

Conclusion: It is recommended to carry out interventional studies that will increase nurses' health perception, enable them to
use coping strategies effectively in earthquake situations, and help them cope with sleep problems.

Keyswords: Health Perception, Coping with Earthquake Stress, Insomnia, Nurse.

GIRIS

Tirkiye'de jeolojik, meteorolojik ve topografik olusumlar nedeniyle deprem, heyelan, sel, ¢1g gibi dogal
afetler meydana gelmektedir (1). Deprem gibi afetler toplumun sagligini1 6nemli diizeyde etkilemektedir
(2). Bu siiregte bireylerin sagligini nasil algiladigi 6nemlidir. Ciinkii bu algi bireylerin saglik ile ilgili

davraniglarini ve diisiincelerini etkilemektedir (3). Saglik ile ilgili algis1 yiiksek olan bireylerin sagligi
koruma ve gelistirmeye yonelik davranislar1 daha fazla olacaktir (4). Hemsirelerin saglikli bir bakim
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verebilmeleri igin kendi saglik algilariin farkinda olmalar1 gerekmektedir. Bireylerin saglik algilarin
etkileyen onemli faktorlerden bir tanesi de uyku durumudur. Hemsirelerde uyku sorunlar1 oldukea
onemlidir. Ulkemizde hemsirelerde uyku ile ilgili sorunlar ikinci sirada yer almaktadir (5-7). Vardiyali
caligmanin uyumada zorluga neden oldugu da literatiirde belirtilmistir (5). Bu zorlu ¢aligsma kosullarina
afetlerinde eklenmesi uyku sorunlarin1 daha da arttirmaktadir. Bu nedenle hemsirelerin afet
durumlarinda bas etme becerilerini etkin kullanmalar1 6nemlidir. Ciinkii saglik ¢aliganlart hem kurtarma
ekibi olarak ¢alismakta hem de kendileri afetlere maruz kalmaktadirlar. Afet durumlarinda hemsirelerin
yiiksek diizeyde performans sergilemeleri beklenmektedir. Bu durum hemsirelerin psikososyal yonden
olumsuz etkilenmelerine neden olmaktadir (8). Hemsireler bu travmatik deneyim sonucunda siklikla
kaygi, tiikenmislik, depresif belirtiler, empati yorgunlugu ve ikincil travmatik stres yasamaktadirlar
(9,10). Bunun yaninda afet miidahalesine dogrudan dahil olmak, afet sonucunda ortaya g¢ikabilecek
ikincil psikolojik sorunlarin gézden kagirilmasina yol acabilir (11). Bu asamada bas etme stratejileri
onem kazanmaktadir. Bireylerin stres durumlarinda basa ¢ikma stratejilerinin farklilik gosterdigi
unutulmamalidir.

Sonug olarak afet 6nemli bir stres kaynagidir. Bu nedenle hemsirelerin hem kendi sagliklarini hem de
bireylerin sagliginin korunmasi ve gelistirilmesinde etkili olduklar1 diisiiniildiiglinde mevcut durumun
saptanmasi i¢in bu c¢alismanin gerekli oldugu diisiiniilmektedir. Ayrica hemsirelerde deprem sonrasi
saglik algisi, deprem stresi ile bag etme ve uykusuzluk ile ilgili ¢aligmalara ulagilamamustir.

Bu ¢alismanin amaci hemsirelerin deprem sonrasi saglik algisi, deprem stresi ile bag etme ve uykusuzluk
durumlarinin incelenmesidir.

YONTEM

Caligma tanimlayici tipte olup Nisan 2023 — Haziran 2023 tarihleri arasinda bir Egitim ve Arastirma
Hastanesi’nde calisan hemsirelerde yapilmistir. Calismanin evreni 853 hemsire olup, O6rneklemi
caligmaya katilmayi kabul eden 601 hemsireden olugmustur. Verilerin toplanmasinda yiiz yilize goriisme
teknigi kullanilmistir. Verilerin toplanmasinda tanitici bilgi formu, Saglik Algis1 Olgegi, Deprem Stresi
ile Bagetme Stratejileri Olcegi ve Uykusuzluk Siddeti Indeksi kullamlmuistir.

Tanitic1 Bilgi Formu: Form 19 sorudan olugmustur ve literatiir taranarak aragtirmacilar tarafindan
olusturulmustur (1,4-7).

Saghk Algis1 Olgegi (SAO): Diamond ve arkadaslari tarafindan 2007 yilinda gelistirilmistir (12).
Olgegin Tiirkce gegerlik giivenirligi 2012 yilinda Kadioglu ve Yildiz tarafindan yapilmistir. SAO 15
madde ve dort alt boyuttan olusmustur. Besli likert tipi bir dlgektir. Olgegin 1., 5., 9., 10., 11. ve 14.
maddeleri olumlu, 2., 3., 4., 6., 7., 8., 12., 13. ve 15. maddeleri olumsuz ifadeler igermektedir. Olumlu
olan ifadelerin puanlamasi: ¢ok katiliyorum= 5, katiliyorum= 4, kararsizim= 3, katilmiyorum=2
seklindedir. Olumsuz ifadeler tersten puanlanmis olup dlgekten en az puan 15 puan, en fazla ise 75 puan
almmaktadir. Toplam puanin yiiksek olmasi bireylerin saglik algisinin yiikseldigini, diisiik olmasi ise
saglik algisinin diisiik oldugunu ifade etmektedir. Olgegin cronbach alfa degeri 0.77 bulunmustur (13).
Bu ¢alismada chronbach alpha degeri 0.70°dir.

Deprem Stresi ile Bas Etme Stratejileri Olcegi (DSBO): Olgek 2016 yilinda Yondem ve arkadaslar
tarafindan gelistirilmis Tiirkce gecerlilik ve giivenilirligi yapilmstir. Olgek ii¢ alt boyuttan olusmustur
(dini bas etme, olumlu yeniden degerlendirme ve sosyal destek arama). Olgekte toplam puan
hesaplanmamaktadir. Her bir madde i¢in 1-4 arasi puanlama yapilmaktadir. Dini bas etme alt boyutu 2-
8-9-10-11 nolu (5-20 puan), olumlu yeniden degerlendirme alt boyutu 5-12-13-14-15- 16 nolu (6- 20
puan), sosyal destek arama alt boyutu 1-3-4-6-7 nolu maddelerden (3 ve 7. maddeler tersten hesaplanir),
(5-20 puan) olugmaktadir. Puanin yiiksek olmasi bireylerin bas etme stratejisini daha fazla kullandigini
gostermektedir. Olgegin Cronbach alpha katsayis1 dini bas etme alt boyutunda: 0.85, olumlu yeniden
degerlendirme alt boyutunda: 0.69, sosyal destek arama alt boyutunda: 0.74’diir (14). Bu c¢aligmada
chronbach alpha degeri dini bas etmede 0.73, olumlu yeniden degerlendirmede 0.82 ve sosyal destek
aramada 0.60 olarak hesaplanmistir.

Uykusuzluk Siddeti Indeksi (USI): uykusuzluk bulgularmin diizeyini belirlemek amaciyla

gelistirilmis bir dlcektir. Olcek hem normal toplum taramalarinda hem de uykusuzlugu klinik olarak
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degerlendirirken de kullanilmaktadir (15). Boysan ve arkadaslari tarafindan (2010) Tiirk¢e gegerlik ve
giivenirlik ¢aligmasi yapilmistir. Yedi maddeden olugmustur. Besli likert tipi bir 6l¢ektir. Her madde 0
ve 4 arasinda puanlanmaktadir. Olgekten en az 0 en fazla 28 puan alinmaktadir. 0-7 arasinda puan
almmasi klinik olarak 6nemsiz diizeyde uykusuzluk oldugunu, 8-14 puan uykusuzluk alt esiginde
olundugunu, 15- 21puan klinik uykusuzluk (orta diizeyde siddetli) oldugunu, 22-28 puan ise Kklinik
uykusuzluk (siddetli) oldugunu gostermektedir. Olgekten alinan puanin artmasi uykusuzluk siddetinin
arttigin1 gdstermektedir. Olgegin Cronbach degeri 0.79 olup (16), bu calismada 0.97 olarak bulunmustur.

Veriler Statistical Package For Social Sciences paket programi (SPSS 20.0) ile degerlendirilmistir.
Verilerin analizinde bagimsiz gruplarda t testi, varyans analizi ve korelasyon analizi yapilmistir.
Tanimlayici istatistiklerden sayi, ylizde ve ortalamalar kullanilmistir. Normallik analizlerinden Shapiro-
Wilk testi yapilmustir.

Calismanin bagimli degiskenleri SAO, DSBO, USI puan ortalamalaridir. Bagimsiz degiskenleri
cinsiyet, egitim durumu, medeni durumu, meslekte ¢aligma siiresidir.

Caligmanin yapilabilmesi i¢in ilgili hastaneden, Etik Kurul’dan (05/05/2023 tarih ve 389 sayil),
katilimcilardan ve 6lgek yazarlarindan gerekli izinler alinmustir.

BULGULAR

Hemsirelerin %55.4°1 kadin, %74.2’si lisans mezunudur. Evli olan hemsirelerin oran1 %62.4, 6 yil ve
iistii sliredir hemsire olarak ¢alisan hemsirelerin orani ise %65.2’dir (Tablo 1).

Tablo 1. Hemsirelerin Demografik Ozelliklerinin Dagilimi

Degiskenler ‘ Say1 Yiizde
Cinsiyet

Kadmn 333 55.4
Erkek 268 44.6
Egitim Durumu

Lise 108 18.0
Lisans 446 74.2
Lisans Ustii 47 7.8
Medeni Durum

Evli 375 62.4
Bekar 226 37.6
Meslekte Calisma Siiresi

1-5 yil 209 24.8
6 y1l ve iistii 392 65.2

Hemsirelerin %75.2’si deprem sirasinda evinde oldugunu, %37.3’ii yasadig1 alanda hasar olustugunu
ifade etmistir. Depremde ailesinde can kaybi olan hemsirelerin orani1 %1.7, tanmidiklarindan birini
kaybedenlerin oran1 %25.1, psikolojik destek aldigini ifade edenlerin orani ise %9’dur. Hemsirelerin
%29.6’s1 dnemsiz diizeyde uykusuzluk yasamaktadir. %44.3’1 uykusuzluk alt esiginde, %19.6’s1 orta
diizeyde siddetli uykusuzluk, %6.5 siddetli diizeyde uykusuzluk yasamaktadir.

Tablo 2. Saglik Algist Olgegi, Deprem Stresi ile Basetme Stratejileri Olgegi ve Uykusuzluk Siddeti Indeksi Puan
Ortalamalarinin Dagilimi

Olgekler ‘ Ort.£SS
Saghk Algis1 Olcegi 38.61+6.87
Deprem Stresi ile Bagetme Stratejileri Olcegi

Dini basetme 9.84+3.26
Olumlu yeniden degerlendirme 11.4743.54
Sosyal destek arama 10.99+2.43
Uykusuzluk Siddeti indeksi 11.35+6.19

Ort.£SS: Ortalama+Standart Sapma.

Hemsgirelerin SAO toplam puan ortalamasinin 38.61+6.87, DSBO puan ortalamalari; dini basetme alt
boyutu igin 9.84+3.26, olumlu yeniden degerlendirme alt boyutu igin 11.47+3.54, sosyal destek arama
alt boyutu i¢in 10.99+2.43’tiir. USI toplam puan ortalamasinin 11.35+6.19 oldugu saptanmistir (Tablo
2).
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Hemsirelerin cinsiyete gore DSBO sosyal destek aramay1 degerlendirme alt boyutu (t=-3.487, p=.001),
medeni duruma gore SAQO toplam puan ortalamalar1 arasinda anlamli bir fark saptanmistir (t=-2.914,
p=.004).

Egitim durumuna gére SAQO toplam puan ortalamalar1 (F=10.874, p=.000), DSBO alt boyutlar1 puan
ortalamalari (dini bas etmeyi degerlendirme: F=5.560, p=.004, olumlu yeniden degerlendirme: F=3.214,
p=.041), USI toplam puan ortalamalar1 (F=3.819, p=.022) arasinda anlaml1 bir fark saptanmustir (Tablo
3).

Tablo 3. Hemsirelerin Baz1 Ozelliklerine Gore Saghk Algis1 Olgegi, Deprem Stresi ile Basetme Stratejileri Olgegi ve
Uykusuzluk Siddeti Indeksi Puan Ortalamalarmin Dagilim

Olgekler
Degiskenler Saghk Algisi Deprem Stresi ile Bagetme Stratejileri Olgegi Uykusuzluk
Olcesi Dini Bagsetme Olumlu Yeniden Sosyal Destek Siddeti
Degerlendirme Arama indeksi
Ort.£SS Ort.£SS Ort.£SS Ort.£SS Ort.£SS
Cinsiyet
Kadin 38.22+6.89 10.00+3.10 11.68+3.55 10.68+3.43 11.21+5.99
Erkek 39.09+6.83 9.65+3.45 11.22+3.52 11.37+2.37 11.52+6.43
Istatistiki Deger | t=-1.543 t=-1.266 t=-1.600 t=-3.487 t=-.619
p=.123 p=.206 p=.110 p=.001 p=.536
Medeni Durum
Evli 37.98+6.99 10.03+3.35 11.61+3.52 11.09+2.33 11.47+6.00
Bekar 39.66+6.55 9.54+3.11 11.25+3.57 10.82+2.59 11.16+6.50
Istatistiki Deger | t=-2.914 t=1.758 t=1.187 t=1.321 t=.590
p=.004 p=.079 p=.236 p=.187 p=.556
Egitim Durumu
Lise 41.34+6.44 8.90+3.03 10.70+3.03 10.87+2.57 10.19+6.41
Lisans 38.08+6.73 10.05+3.28 11.66+3.62 11.01+£2.41 11.45+6.07
Lisans ve istii 37.36+7.68 10.06+3.32 11.48+3.65 11.02+2.29 13.08+6.45
Istatistiki Deger | F=10.874 F=5.560 F=3.214 F=.140 F=3.819
p=.000 p=.004 p=.041 p=.869 p=.022
Meslekte Calisma Yih
1-3 Y1l 39.25+7.89 9.93+3.09 10.84+3.22 11.05+2.96 9.7445.62
5 yil ve distii 40.26+5.65 9.25+2.62 11.02+3.50 10.90+2.38 10.83+6.33
Istatistiki Deger | t=-1.031 t=1.789 t=-.382 t=.399 t=-1.288
p=.304 p=.089 p=.703 p=.690 p=.199

Ort.£SS: Ortalama+Standart Sapma.

Egitim durumunu degerlendirmede farkin hangi gruplar arasinda oldugunu belirlemek i¢in Post Hoc
analizlerinden bonferroni testi yapilmustir. Egitim durumuna gére SAO toplam puan ortalamalari
degerlendirildiginde; lise mezunu hemsireler ile lisans mezunu hemsireler arasinda (p=.000), aym
zamanda lise mezunu hemsireler ile lisans {istlinli tamamlayan hemsireler arasinda (p=.002) anlaml1 bir
fark saptanmistir. Egitim durumuna gdre DSBO dini bas etmeyi degerlendirme alt boyutu
degerlendirildiginde; lise mezunu hemsireler ile lisans mezunu hemsireler arasinda anlamli bir fark
saptanmustir (p=.003). Egitim durumuna gdére DSBO olumlu yeniden degerlendirme alt boyutu
degerlendirildiginde; lise mezunu hemsireler ile lisans mezunu hemsireler arasinda anlamli bir fark
saptanmustir (p=.034).

Tablo 4. Saglik Algis1 Olgegi ile Deprem Stresi ile Bagetme Stratejileri Olgegi ve Uykusuzluk Siddeti Indeksi Puan
Ortalamalar1 Arasindaki Korelasyon

esi ile Bagetme Stratejileri Olgegi

Olgekler Dini Basetme Olumlu  Yeniden Sosyal Destek Uykusuzluk Siddeti
Degerlendirme Arama indeksi
Saglik Algis1 Oleegi r=-.199 r=.019 r=.053 r=-.042
p=.000 p=.638 p=.194 p=.305

Hemsirelerin SAO toplam puan ortalamasi ile DSBO dini bas etme alt boyutu puan ortalamasi arasinda
negatif yonde cok zayif diizeyde anlaml bir iliski saptanmistir (Tablo 4).
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TARTISMA

Calismada bekarlarin saglik algisinin anlamli bir sekilde yiiksek oldugu goriilmiistiir. Bu ¢aligmadan
farkli olarak Ogretmenlerde yapilan bir calismada da medeni durumun saglik algisini etkilemedigi
belirtilmistir (17). Bu ¢aligmada bekar hemsirelerin saglik algisinin yiiksek olmasi sorumluluklarinin
evli bireylere gore daha az olmasi ile ilgili olabilir. Ciinkii evli hemsirelerin isteki sorumluluklarinin
yani sira aile icindeki sorumluluklari nedeniyle kendi sagliklari ile yeterince ilgilenemedikleri
diisiiniilmektedir. Afet durumlarinda da kendileri disinda ilgilenmeleri gereken bir¢ok kisinin olmasi da
saglik algisinin diismesine neden olmus olabilir.

Caligmada hemsirelerin egitim diizeyi yiikseldik¢e saglik algisinin yiikseldigi goriilmektedir.
Literatiirde genel anlamda egitim durumunun yiiksek olmasi ile saglik algis1 arasinda olumlu bir iliskinin
oldugu belirtilmektedir (18,19). Bu calismada egitim diizeyi ylikseldik¢e saglik algisinin artmasi
beklenen bir sonugtur.

Bu ¢aligmada erkeklerin DSBO sosyal destek arama alt boyutu puan ortalamalarinin anlamli bir sekilde
daha yiiksek oldugu bulunmustur (t= -3.487, p=.001). Erdogan ve Aksoy’un ¢aligmasinda erkeklerin
sosyal destek arama alt boyutu puan ortalamasi daha yiiksek olup aralarindaki fark anlamh
bulunmamustir (20). Alkan’in depremzedeler ile yaptigi ¢alismada depremzedelerin depremden 16 ay
sonra hala stres belirtileri gosterdigi belirtilmistir. Caligmada kadinlarin erkeklere gore daha fazla stres
bildirdikleri ifade edilmistir. Ayrica bizim ¢alismamizdan farkli olarak erkek ve kadinlarin benzer sosyal
destek aradiklari belirtilmistir (21). Literatiirde sosyal destek arama duygu odakli ele alinmaktadir.
Ayrica depresif olan bireylerin siklikla kullandig bir bag etme yontemi olarak belirtilmektedir. Bunun
yaninda olumlu psikolojik sonuglarla da iligkilendirilen bir bas etme yaklagimidir (22). Bu nedenle erkek
hemsirelerde sosyal destek arama alt boyutu puan ortalamasinin yiiksek ¢cikmasi olumlu bir siire¢ olarak
degerlendirilebilir.

Bu ¢alismada medeni durum ile DSBO alt boyutlar: arasinda anlamli bir fark saptanmamustir. Erdogan
ve Aksoy’un ¢aligmasinda ise bu ¢alismadan farkli olarak medeni durum ile dini bag etme alt boyutu
arasinda anlaml bir fark saptanmistir (20). Calismadan elde edilen bu sonug evli olsun ya da olmasin
biitlin hemsirelerin depremden ne kadar olumsuz etkilendigini gdstermesi agisindan dnemlidir.

Calismada hemsirelerin egitim durumunun DSBO alt boyutlarindan dini bas etme, olumlu yeniden
degerlendirme alt boyutlarini etkiledigi goriilmektedir. Literatiirde hem sosyal destek aramanin (21)
hem de olumlu yeniden degerlendirmenin (14, 23) olumlu psikolojik sonuglarla iligkili oldugu
belirtilmektedir. Bunun yaninda dini bas etmenin de bireylerin psikolojisini olumlu yonde etkiledigi
diisiiniilmektedir. Egitim diizeyi bireylerin konulara iligkin farkindaliklarini arttirmada 6nemli bir faktor
olarak karsimiza ¢ikmaktadir. Bu nedenle egitim diizeyinin DSBO dini bas etme, olumlu yeniden
degerlendirme alt boyutlarini etkilemesi beklenen bir sonugtur.

Uyku yoksunlugundan en ¢ok etkilenen grup saglik calisanlaridir. Hemsireler mesai saatlerinin uzun
olmasi, nobet sisteminin olmas1 gibi nedenlerden dolay1 uyku yoksunlugu yasayabilmektedirler (24,25).
Ayrica hemsirelerin meslekleri geregi yiiklenmis olduklart sorumluluklar, aile i¢i sorumluluklari,
yasadiklar1 afetler de uyku yoksunlugu yasamalarina neden olabilir. Bu g¢alismada hemsirelerin
cinsiyetinin, medeni durumunun, egitim durumunun, meslekte ¢alisma yilinin uykusuzluk siddeti
indeksi puan ortalamasini etkilemedigi saptanmustir. Hastalarda yapilan bir ¢aligmada cinsiyetin
uykusuzluk siddetini etkiledigi, bu ¢alismaya benzer olarak medeni durumun ve egitim durumunun
uykusuzluk siddetini etkilemedigi goriilmektedir (26). Ancak bu calismada hemsirelerin yariya
yakinimin (%44.3) uykusuzluk alt esiginde oldugu goriilmektedir. Bu durum hemsirelerin ¢ogunun
siddetli uykusuzluk ile kars1 karsiya kalabilecegini diisiindiirmektedir. Ayrica bu sonug¢ yasananlarin
hemsirelerin uyku durumunu nasil etkiledigini gostermesi agisindan oldukg¢a Snemlidir.

Bu c¢alismada hemsirelerin saglik algisi yiikseldik¢e dini bagetmeyi kullanma durumlarmin diistigi
goriilmektedir. Ayrica bu iliski zayif diizeydedir. Literatiir incelendiginde dini basetme, yasanan
travmalar ya da felaketlerden sonra yaygin bir bigimde gozledigimiz tepki bicimi olarak ele
alinmaktadir. Ayrica dini basetmenin iyi bir ruh sagligi ve diistik stres ile iliskili oldugu belirtilmektedir
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(27). Ancak bu ¢alismada hemsirelerin saglik algisi ile dini basetme durumlarinin negatif yonde olmasi
sorunlarla basetmede dini kullanmadiklarmi disiindiirmektedir.

SONUC VE ONERILER

Hemsirelerin saglik algisinin, deprem stresi ile basetme stratejilerinin diisiik, uykusuzluk diizeylerinin
yiiksek oldugu soylenebilir. Saglik algisinin medeni durum ve egitim durumundan, DSBO alt
boyutlarmin egitim durumundan etkilendigi bulunmustur. SAQO ile DSBO dini basetme arasinda zay1f
bir iliski saptanmistir. Elde edilen sonuglar dogrultusunda hemsirelerin afet durumlarinda saglik algisini
yiikseltecek, basetmelerini giliglendirecek girisimsel hemsirelik calismalari 6nerilmektedir. Ayrica
hemsirelerin ¢alisma kosullarinin diizenlenmesi saglikli ruh sagligini, saglikli uyku diizenini saglayacak
ve saglik algisin arttiracaktir. Gerekli durumlarda hemsirelerin psikolojik destek almasi saglanmali ve
bu destegin stirekliliginin 6nemi kavratiimalidir.
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Fibrinolytic Treatment in Parapneumonic Pleural Effusion and Empyema

Parapnomonik Plevral Eflizyon ve Ampiyemde Fibrinolitik Tedavide Kullanilan Alteplaz ve
Streptokinazin Etkinliklerinin Karsilastirilmasi

Samil Giinay?!, (*'Ahmet Acipayam’
!Department of Thoracic Surgery, Antalya City Hospital, Antalya, Tiirkiye
ABSTRACT

Introduction: Used rarely in the fibrinolytic treatment of parapneumonic pleural effusion (PPE) and empyema, alteplase is a
plasminogen activator (tPA) analogue.

Objective: In our study, we divided the patients with PPE and empyema, to whom we implemented video-assisted thoracic
surgery, into two groups and we implemented VATS to one group and alteplase plus fibrinolysis following VATS to the other.
We compared these two groups through clinical and biochemical parameters.

Methods: Totally 66 patients were involved in the study. The patients were divided into 2 groups randomly. 5-20 mg alteplase
was administered to 40 patients in the first group (Alteplase) through tube thoracostomy following VATS. And only VATS
was implemented to 26 patients in the second group (Control). The chest tube removal times of the patients and their lengths
of hospitalization, C-Reactive Protein (CRP) and White Blood Cells (WBC) values were compared statistically.

Results: It was determined that the groups were homogeneous statistically (P>0.05), CRP values (11.99+9.63) in the alteplase
group were statistically significantly higher comparing to the control (4.07+5.10) group (P<0.05), Alteplase group was better
in the comparison of the removal times of chest tubes, lengths of hospitalization and WBC values, however the findings were
not statistically significant (P>0.05).

Conclusion: Alteplase is a significantly efficient fibrinolytic treatment with a success rate of 87.5%, which can be used in PPE
and empyema with minimum side effects in appropriate dosages.

Keyswords: Alteplase, Streptokinase, Fibrinolytic Treatment, Parapneumonic Pleural Effusion, Empyema.
OZET

Giris: Parapnomonik plevral eflizyon (PPE)ve ampiyemin fibrinolitik tedavisinde nadir kullanilan alteplaz, plazminojen
aktivator (tPA) analogudur.

Amag: Calismamizda Video yardimli gégiis cerrahisi (VATS) uyguladigimiz PPE ve ampiyemli hastalar1 2 gruba ayirdik, bir
gruba sadece VATS, diger gruba VATS sonrast alteplaz ile fibrinolizis uyguladik. Bu iki grubu klinik ve biyokimyasal
parametrelerle karsilastirdik.

Metod: Toplam 66 hasta g¢aligmaya alindi. Hastalar rastgele segilerek 2 gruba ayrildi. Birinci grupta (Alteplaz) bulunan 40
hastaya VATS sonras1 5-20 mg alteplaz gogiis tiipii icinden uyguland:. Ikinci gruptaki (Kontrol) toplam 26 hastaya sadece
VATS yapildi. Hastalarin gogiis tiipii ¢ekilme siireleri, hastanede kalig siireleri, C-Reaktif Protein (CRP)ve White Blood Cells
(WBC) degerleri istatistiksel olarak karsilagtirild.

Bulgular: Gruplarin istatistiksel olarak homojen oldugu (P>0.05), Alteplaz grubundaki CRP (11,99+9,63) degerlerinin, kontrol
(4,0745,10 ) grubuna gore daha fazla olmasinin istatisitksel olarak anlamli bulugu (P<0.05), gogiis tiipli ¢ekilme siireleri,
hastanede kalig siireleri ve WBC degerlerinin karsilastirilmasinda Alteplaz grubunun daha iyi oldugu ama bulgularin
istatistiksel olarak anlamli olmadig tespit edildi (P>0.05).

Sonug: Alteplaz PPE ve ampiyemde kolay kullanilabilecek, uygun dozlarda minimal yan etkileri olan, %87,5 basari ile 6nemli
Olgiide etkili fibrinolitik bir tedavidir.

Anahtar Kelimeler: Alteplase, Streptokinaz, Fibrinolitik Tedavi, Parapnémonik Plevral Efiizyon, Ampiyem.
INTRODUCTION

Parapneumonic pleural effusion (PPE) is the most frequent reason of the exudative pleural fluids that
cause to inflammation of pleural capillary endothelium and permeability increase (1,2). Delay in the
initiation of therapy leads to reproduction of fibrin tissues, defense cells, bacteria and bacterial products
in the pleural space. As a result, serious situations may occur such as trapped lung, lung abscess, fistula,
sepsis, complicated PPE or empyema (3,4). The first treatment choice of these diseases is the use of
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antibiotics. In case of complicated situations with the progression of the disease, surgery and fibrinolytic
therapies become the part of the treatment (3-5). The stage when fibrinolytic treatment is beneficial most
is the fibrinopurulent phase of PPE and empyema (4,5). We can consider streptokinase, urokinase,
deoxyribonuclease (DNaz) and rarely the tissue plasminogen activators (tPA) among the fibrinolytic
agents used at this stage (7,8). Streptokinase is an active fibrinolytic agent that is frequently used in the
thoracic surgery (7-9). Due to the decrease in streptokinase production, studies have been performed to
search for alternative fibrinolytic agents in recent years. Among these agents, alteplase is a 2nd
generation thrombolytic and fibrin selective agent, which is most frequently used as tPA (9,10). It affects
by reducing fibrinogen and plasminogen (10). While studies about the fibrinolytic treatment with
alteplase are extensive, such studies are limited for adult patients (6,9).

We designed a retrospective study to evaluate the efficacy and reliability of alteplase in fibrinolytic
treatment. We divided the patients with PPE and empyema, to whom we implemented chest drain, into
2 groups and administered fibrinolysis with streptokinase to one group and with alteplase to the other
and compared the groups with clinical, radiological and biochemical parameters.

METHODS

Patients with pleural effusion to fill at least one third of a hemithorax in the chest radiography and pleural
fluid pH lower than 7.2, at whom multiple septations were determined in their thorax ultrasound,
between the dates of March 2014 and March 2015 were involved in the study. The patients were divided
into 2 groups indiscriminatingly. There were 10 (25%) females and 30 (75%) males, 40 patients in total,
in the alteplase group. 32 F chest drain was implemented to the patients in this group with local
anesthesia and left to closed underwater drainage. Starting from the postoperative 2nd day, 5-20 mg
alteplase (0.1 mg/kg) + 50 cc saline solution was administered through the chest drain into intrapleural
space once a day in 3 or 5-day periods. The drain was held flapped for 2 hours. The dosage of alteplase
was arranged according to the weight, anticoagulant used and general status of the patient.

There were 10 female (38.5%) and 16 (61.5%) male, 26 patients in total in the streptokinase group. 32
F chest drain was implemented to the patients in this group with local anesthesia and left to closed
underwater drainage. Starting from the postoperative 2nd day, 250.000 .U streptokinase (concentration
of 10 IU/mL) + 50 cc saline solution was administered through the chest drain into intrapleural space
once a day in 3 or 5-day periods. The drain was held flapped for 2 hours.

Gender, ages, complications, malign and benign characteristics of the patients, chest tube removal times,
durations of hospital stay were measured before the treatment and C-Reactive Protein (CRP) and White
Blood Cells (WBC) values were measured on the postoperative 7th day. These values were compared
statistically. Patients without fever and whose CRP levels were normal in their follow up periods were
accepted successful.

Statistical Analyses

SPSS 22.0 (IBM Corparation, Armonk, New York, United States) and PAST3 (Hammer, @, Harper,
D.A.T., Ryan, P.D. 2001) paleontological statistics programs were used in the analysis of the data.
Conformity of univariate data to normal distribution was tested through Shapiro-Wilk test, Mardia
(Dornik and Hansen Omnibus) test was used for the conformity of multivariate data to normal
distribution and Leneve test was used for the variance homogeneity. Independent-Samples T test was
used in the comparison of two independent groups together with Bootstrap results. General Linear
Model-Repeated Anova test was used together with the Bootstrap results for analyzing the two repetitive
measurement of dependent variables and the interaction of the repetitive measurements of the variable
according to groups. Fisher Exact test was used in the comparison of categorical data with each other
through Monte Carlo Simulation method. The quantitative data was expressed in the tables as mean +
sd. (standard deviation) and Range (Maximum-Minimum) values. The categorical data was expressed
as numbers (n) and percentages (%). The data was analyzed at 95% confidence interval and the p value
less than 0.05 was accepted significant.
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RESULTS

Totally 66 patients, 20 (30.3%) females and 46 (69.7%) males, with the mean age of 43.55 + 20.37 (85-
4), who were implemented chest drain with the diagnoses of PPE and empyema between the dates of
March 2014 and March 2015 were involved in the study (Table 1).

Table 1. Demographic Features of the Study Groups

Control (n=26) Alteplase (n=40 Total (n=66) | P?
Age 47.85+20.36(85-21) 40.75+20.40 (69-4) 43.55+20.37 (85-4) 0.346
Sex (female/ Male) 10(38.5) / 16(61.5) 10(25) / 30(75) 20(30.3) / 46(69.7) 0.461
Right/Left 18(69.2) / 8(30.8) 20(50) / 20(50) 38(57.6) / 28(42.4) 0.310
Benign / Malignant 20(76.9) / 6(23.1) 36(90) / 4(10) 56(85.9) / 10(15.1) 0.276

General Linear Model Repeated Anova (Wilks' Lambda) (Bootstrap) - Independent T Test (Bootstrap) - Fisher Exact Test
(Monte Carlo) Mean+ Standard deviation Range (Maximum- Minimum).

It was determined that the groups were homogeneous in the demographic examination made in terms of
Gender, age, side of pleural effusion and the histopathology of the effusion (benign, malign) (p > 0.05)
(Table 1). Any difference was not seen between the groups in terms of numbers and values.

The CRP mean value of the alteplase group before treatment was measured as 16.77 + 10.01 mg/L (43.7-
4.9), and as 4.78 + 4.15 mg/L (16.3-0.96) on the postoperative 7th day. The difference between these
two values was found as 11.99 + 9.63 mg/L and this decrease in CRP was found statistically significant
(p < 0.001). The CRP mean value of the streptokinase group before treatment was measured as 8.92 +
6.80 mg/L (25.6-1.65) and as 4.85 = 2.97 mg/L (12.1-1.1) on the postoperative 7th day (Table 2). The
difference between these two values was found as 4.07 + 5.10 mg/L and this decrease in CRP was found
statistically significant (p = 0.014). This decrease in the CRP values was found statistically significantly
higher in the alteplase group (p < 0.05). It was determined that alteplase decreased the CRP more and
recovered the infection clinics of patients better.

Table 2. WBC and CRP Value Alterations in Durations of Hospital Stay and Chest Withdrawal Times

Control (n=26) Alteplase (n=40) Total (n=66)

[The durations of hospital stay 1244.12(21-7) 11.543.98(21-7) 11.7+£3.98(21-7) .730
[The durations of hospital stay 10.46+3.64(18-6) 10.25+3.91(19-5) 10.33+£3.75(19-5) 877
WBC

Before(B) 11.68+5.48(24.1-5.7) 14.77+4.74(24.2-5.3) 13.55+5.19(24.2-5.3) 115
Last(L) 8.454+2.12(12.8-5.1) 9.57+2.50(14.3-5.5) 9.13+2.39(14.3-5.1)

Difference (B-L) 3.23+4.41(12.9-(-0.8)) | 5.20+4.47(13.2-(-4.8)) 4.42+4.48(13.2-(-4.8)) .225
P b 0.022 <0.001 <0.001

CRP

Before(B) 8.9246.80(25.6-1.65) 16.77£10.01(43.7-4.9) 13.6849.59(43.7-1.65) .015
Last(L) 4.85+2.97(12.1-1.1) 4.78+4.15(16.3-0.96) 4.81+3.68(16.3-0.96)

Difference (B-L) 4.0745.10(17.5-(-0.4)) | 11.9949.63(36.9-(4.6)) 8.8748.96(36.9-(-4.6)) .011
PP 0.014 <0.001 <0.001

General Linear Model Repeated Anova (Wilks' Lambda) (Bootsrap) - Independent T Test (Bootsrap) - Fisher Exact Test
(Monte Carlo) Mean+ Standard deviation Range (Maximum-Mnimum).

The WBC mean value of the alteplase group before treatment was measured as 14.77 + 4.74 K/mm3
(24.2-5.3), and as 9.57 + 2.50 K/mm3 (14.3-5.5) on the postoperative 7th day. The difference between
these two values was found as 5.20 + 4.47 K/mm3 and this decrease in WBC was found statistically
significant (p < 0.001). The WBC mean value of the streptokinase group before treatment was measured
as 11.68 + 5.48 K/mm3 (24.1-5.7) and as 8.45 + 2.12 K/mm3 (12.8-5.1) on the postoperative 7th day.
The difference between these two values was found as 3.23 &+ 4.41 and this decrease in WBC was not
found statistically significant (p < 0.05). This decrease in the WBC values was found statistically
significantly higher in the alteplase group (p > 0.05) (Table 2).

The durations of hospital stay were found as 11.5 + 3.98 days in the alteplase group and 12 + 4.12 days
in the streptokinase group. The durations of hospital stay of the patients in the alteplase group to be
lesser was not found statistically significant (p = 0.730) (Table 2). The drain removal times of the
alteplase group were found as 10.25 + 3.91 days and 10.46 + 3.64 days in the streptokinase group. It
was not found statistically significant the removal times of the drains to be lesser in the alteplase group
(p=0.877) (Table 2).
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It was provided recovery in 35 (87.5%) patients in the alteplase group, it was failed in 5 (12.5%) patients
(Table 3). Decortication and resection plus decortication (broncho-pleural fistula and intraparenchymal
abscess) had to be implemented respectively for 2 and 3 of the 5 patients for whom it could not be
provided recovery and none of the patients died during and after the treatment. When it was provided
recovery in 21 (80%) patients in the streptokinase group, it was failed in 5 (20%) patients (Table 3).
Decortication and resection plus decortication (broncho-pleural fistula and intraparenchymal abscess)
had to be implemented respectively for 2 and 3 of the 5 patients for whom it could not be provided
recovery and none of the patients died during and after the treatment.

Table 3. Efficacy of Alteplase and Streptokinase.

Success (n=35 ,87%)

Decortication

Failed (n=5, 13%) n=2

Resection
n=3

Alteplase

Parapneumonic effusions
and emphyema

Success (n=21,80%)

Decortication

n=2
Failed (n=5, 20%) Resection
n=3

Streptokinase

DISCUSSION

Streptokinase is the most commonly used fibrinolytic agent in recent years. Due to the decrease in
streptokinase production, the alternative agents of tPA and DNAaz have started to be preferred. alteplase
is a tPA that has a high fibrin affinity. Because of being a fluid, it can be used easily through the chest
drain. In our study, we deemed suitable the use of alteplase, a fibrin specific agent that is easy to
implement and used frequently in thromboembolism, in the comparison with streptokinase.

Our experiences with alteplase showed that there was not a definite standard to be implemented in
patients. The dosage of alteplase may be adjusted can be arranged according to the weight of the patient,
anticoagulant and antiaggregant (acetylsalicylic acid, warfarin) treatment used and the general status
and biochemical parameters of the patient (5-10 mg). A minimal hemorrhage can be seen in patients’
implemented alteplase and it can be useful to make hemogram examinations frequently in such patients.
Blood transfusion was not needed in any of our patients. In the study they performed on tPA, Froudarakis
et al emphasized that there was a significant decrease in WBC and CRP levels of the patients in the
group they implemented tPA, they determined a rapid recovery in the clinical course of these patients
and the durations of hospital stay had shortened (11). In our study, rapid reductions in CRP values were
determined in both groups.

There were rapid reductions in the CRP values of both groups in our study. The more reduction in the
alteplase group was statistically significant. It was determined with the clinical observations that the
recovery was faster in this patient group. Also, it was seen that the WBC values decreased in both
groups; however the more reduction in the alteplase group was not statistically significant.

There are studies in the literature which state that the fibrinolytic agents were effective macroscopically
in the resolution of intrapleural fluid collection macroscopically, increased the pleural drainage amount
and reduced the need for decortication (12). In our study, successes were achieved at the rates of 87.5%
and 80% respectively in the alteplase and Streptokinase group. It was determined that the alteplase group
had a better success rate and required less large surgical interventions.

Upon the determination that the viscosity of the empyema fluid was caused by the DNA,; it was seen
that the intrapleural application of the DNAaz enzyme would reduce the fluid viscosity and support the
pleural drainage. In their study, Rahman et al divided 210 patients into 4 groups indiscriminatingly and
administered 10 mg tPA to 1st group, DNAaz to 2nd, tPA and DNAaz to 3rd and double placebo to 4th
group. They reported that the tPA-DNAaz group showed better results in the radiological pleural opacity
resolution, necessity of surgical intervention and duration of hospital stay (8). Davied et al emphasized
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that the daily drainage had increased significantly following the intrapleural fibrinolytic application
comparing to the group where fibrinolytic agents were not used, and the radiologic recovery was better
in the fibrinolytic implemented group (13). In our study, it was determined that the durations of hospital
stay and the drain removal times were lesser in the alteplase group, however, there was no statistically
significant difference between the groups (p > 0.05). Due to any data was not collected for the daily
drainage amounts; there is no comment in this particular in our study.

The adverse effects of the fibrinolytic treatment were reported as chest pain, fever, allergic reaction and
pleural bleeding (14,15). In the study they performed with tPA, Froudarakis et al determined bleeding
in 3 and pain complications in 4 patients (11). In their study, Gervais et al reported that the intrapleural
tPA application caused to pleural bleeding in a patient who received systemic anticoagulation (16).
Taylor et al. stated that complications developed in 28 (38%) patients in a study about the effects of
alteplase treatment in children with PPE and empyema. They reported that pain (21%, n = 15) ranked
first and saturation reduction ranked number two among these complications (9). In our study, 700-1000
mL/day hemorrhages, which continued for 3 days, were determined from the drains of 3 patients who
were administered 20 mg alteplase. A 0.2-0.4 g/dL of change was seen in the hemogram values of these
patients. Blood transfusion was not performed in none of these patients. The use of 10 mg alteplase was
determined to be safer in patients using anticoagulants such as acetylcysteine or warfarin due to any
disease.

Limitations of the study is the retrospective design and the number of cases is relatively low.
CONCLUSION

We prepared a retroprospective study on the purpose of comparing the efficacies of alteplase and
streptokinase in the fibrinolytic treatment. We compared these two groups through clinical, and
biochemical parameters. In consequence of our study, we determined that (i) the (CRP) alteplase group
was more effective in terms of infection control, (ii) there was not any difference between the groups in
terms of duration of hospital stay, (iii) there was not any difference between the groups in terms of chest
drain removal time and (iv) the 2nd surgery was needed lesser in the alteplase group.

In conclusion, with minimal side effects in proper dosages and 87.5% success, alteplase is a considerably
effective fibrinolytic treatment that can easily be used in PPE and empyema.
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ABSTRACT

Introduction: Adaptation to pregnancy is essential for expectant mothers who will have their first experience. It includes
personality traits and thus contributes to shaping the role of motherhood.

Objective: This study investigated the relationship between personality traits and pregnancy adjustment in primigravida
pregnant women.

Method: This cross-sectional study was conducted with 280 women in a province in the south-eastern Anatolia region of
Turkey between January and June 2024. Participants were selected randomly. The data were collected using the “Introductory
Information Form,” “Ten-Item Personality Inventory (TIPI),” and “Prenatal Self Evaluation Questionnaire (PSEQ).” The data
were analyzed using number, percentage, mean, correlation, and regression analysis in the SPSS program.

Results: The mean scores of the participants' TIPI sub-dimensions of openness to experience, conscientiousness, extraversion,
agreeableness, and emotional stability were 9.62+2.32, 10.8942.05, 9.524+2.44, 11.43+2.88, 10.51+2.15, respectively. The
mean total score of the PSEQ was 178.50+26.54, and pregnancy adjustment was moderate. There was a moderate negative
relationship between pregnancy adjustment and openness to experience (r=-0.615, p=0.003), conscientiousness (r=-0.625,
p=0.015), agreeableness (r=-0.605, p<0.001), and emotional stability (r=-0.630, p<0.001) personality traits. According to the
results of the multiple linear regression model, openness to experience (B=-2.718, p=0.001) and conscientiousness (p=-3.35,
p=0.004) variables are important determinants of pregnancy adjustment, and these variables explain 27.6% of the total variance
in pregnancy adjustment.

Conclusion: Women who are not open to experience and have low responsibility personality traits are at-risk groups in terms
of pregnancy adjustment in their first pregnancy.

Keyswords: Pregnancy, Pregnancy Adaptation, Personality Traits, Primigravida.
OZET

Giris: 11k deneyimini yasayacak olan anne adaylarinda gebelige uyum, kisilik 6zelliklerini iceren ve dolayistyla annelik roliiniin
sekillenmesine katki saglayan dnemli bir siiregtir.

Amag: Bu aragtirmanin amaci primigravida gebelerin kisilik 6zellikleri ile gebelik uyumu arasindaki iliskinin incelenmesidir.
Yontem: Bu kesitsel ¢alisma, Ocak-Haziran 2024 tarihleri arasinda Tiirkiye'nin Giineydogu Anadolu Bolgesi'ndeki bir ilde
280 kadin ile gergeklestirilmistir. Katilimcilar rastgele segilmistir. Veriler “Tanitic1 Bilgi Formu”, “On Maddelik Kisilik Olgegi
(OMKO)” ve “Dogum Oncesi Oz Degerlendirme Olgegi (DOODO)” kullanilarak toplanmustir. Veriler SPSS programinda sayr,
yiizde, ortalama, korelasyon ve regresyon analizleri kullanilarak analiz edilmistir.

Bulgular: Katilimcilarm OMKO alt boyutlar1 olan deneyime agiklik, sorumluluk, disadoniikliik, yamusak baslilik ve duygusal
dengelilik puan ortalamalar1 sirastyla 9,62+2,32, 10,89+2,05, 9,52+2.44, 11,43+2,88, 10,51+2,15'tir. Prenatal Oz
Degerlendirme Olgegi toplam puan ortalamasi 178,50+26,54 olup gebelik uyumu orta diizeydedir. Gebelik uyumu ile deneyime
aciklik (r=-.615, p=.003), sorumluluk (r=-0.625, p=0.015), yumusak baslhlik (r=-0.605, p<0.001) ve duygusal dengelilik (r=-
0.630, p<0.001) kisilik 6zellikleri arasinda negatif yonde orta diizeyde iliski tespit edildi. Coklu dogrusal regresyon modeli
sonuglarina gore; deneyime agiklik (f=-2.718, p=0.001) ve sorumluluk (f=-3.35, p=0.004) degiskenlerinin gebelige uyumun
onemli belirleyicileri olup bu degiskenleri gebelik uyumu iizerindeki toplam varyansin %27.6’sin1 agiklamaktadir.

Sonug: Deneyime acik olmayan ve diisiik sorumluluk kisilik 6zelliklerine sahip kadinlar ilk gebeliklerinde gebelik uyumu
acisindan riskli gruplardir.

Anahtar Kelimeler: Gebelik, Gebelik Uyumu, Kisilik Ozellikleri, Primigravida.
INTRODUCTION

Most of the factors affecting women's health are encountered in the reproductive age, and pregnancy is
one of the most critical factors that increase this burden (1,2). Pregnancy is a physiologic event that
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every woman of childbearing age may experience. It is also possible to see this period as a crisis
requiring changes in women's lives and adaptation to new roles (3). In this process, the woman first
experiences a process of adaptation to pregnancy and then to motherhood. Although adaptation to
pregnancy varies for each woman, multiple factors directly and indirectly related to each other affect
this adaptation process. Especially if it is the first experience of the woman, adaptation to pregnancy
includes many different variables (4,5). Among these factors, the personality characteristics of women
have an essential place (5).

Personality is the active organization of an individual's physical, mental, moral, and social
characteristics. It is defined as the distinctive and characteristic patterns of thought, emotion, and
behavior that define the way of interaction with the physical and social environment (6). In addition,
personality traits are the individual's orientations that result in certain attitudes and behaviors in certain
situations (7). Therefore, to better understand the pregnancy period, personality traits should be
considered in addition to the changes that pregnant women undergo (8). Because personality traits,
besides defining an individual and forming the basis for predicting future attitudes, are the main factor
affecting pregnant women's coping mechanisms against changes and their adaptation to pregnancy (9).
In addition, personality traits, which are among the many factors that women are exposed to in terms of
adaptation to pregnancy in the first pregnancy experience, constitute the most important source of
personal stress (10).

The ability of the pregnant woman to adapt to her pregnancy and cope with the variables that negatively
affect this period increases the health of both the expectant mother and her baby (11). In the study by
Nath et al. (2020), personality traits affecting individuals' attitudes toward health and illness indicate
that the psychological well-being of the expectant mother during pregnancy and the growth and
development of her fetus may be practical (12). Santhi et al. (2018) revealed that pregnancy can be
characterized as a source of self-realization, maturity, satisfaction, and happiness for women, as well as
a source of worry, anxious waiting, and a mental burden on women. In the same study, it was determined
that primigravidas, who will experience motherhood for the first time due to the fear and stress of
pregnancy due to fear of the unknown, experienced more stress and negatively affected maternal
attachment (13).

Adaptation to pregnancy, especially in expectant mothers who will have their first experience, is a
necessary process that includes personality traits and thus contributes to shaping the role of motherhood.
In this process, women have different reactions and tasks to accomplish in each pregnancy (14, 15). It
is seen that personality traits are an integral part of psychosocial well-being in pregnancy. It is essential
to consider the personality traits of pregnant women to make the health care services provided in this
period more effective (3,15). However, when the literature was examined, it was observed that the
information about the factors that would show that personality traits are an essential variable for
adaptation to the first pregnancy is limited, and more scientific data is needed. In addition, revealing the
relationship between personality traits and pregnancy adjustment will help prepare more comprehensive
and efficient programs for expectant mothers who will experience their first pregnancy (13,15). In line
with this information, this study aimed to investigate the relationship between personality traits and
pregnancy adaptation in primigravida pregnant women.

METHOD

Type of Research

This research is cross-sectional and correlational.
Place and Time of the Research

This study was conducted between January and June 2024 in four family health centers (FHCs) in a
province in the southeastern Anatolia center of Turkey, which were thought to reflect the general
population.
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Population/Sample of the Study

The study population consisted of 1035 pregnant women enrolled in four FHCs. The sample size
required for the study was calculated using the Epi info program. Considering other studies, the average
of 33% compliance with pregnancy was considered to be moderate (3,16). The number of individuals
included in the sample was calculated as 256 with a 95% confidence interval, 5% margin of error, and
33% expected frequency. Considering the data loss, the study’s sample size was rounded to 280. The
number of participants to be sampled was stratified according to the number of registered pregnant
women in each FHCs, and the participants who applied to the relevant FHCs and met the inclusion
criteria were selected by non-probability random sampling method until the sample group determined
in each cluster was reached. Inclusion criteria were being 18 or older, being at or after the 20th week of
gestation, having a healthy pregnancy, not having a chronic or psychiatric disorder, being the first
pregnancy, and being able to communicate.

The post hoc power analysis of the research was calculated using the G* Power 3.1.9.7 program (17).
The calculation performed using the research data with a total sample size of 280 calculated the
correlation value of the research as 0.785, and the power of the research was calculated as (1-f) 0.99
with a 5% margin of error (a=0.05) for correlation analysis.

Data Collection Tools

The data were collected using the Introductory Information Form, Ten-ltem Personality Inventory
(TIPI), and Prenatal Self Evaluation Questionnaire (PSEQ).

Introductory Information Form: This form, developed by the literature (2,3,7,12, 16), includes 13
guestions that assess demographic information such as the age, education, and employment status of the
woman and her husband, as well as information about the timing and planning of pregnancy and
information about pregnancy.

Ten-ltem Personality Inventory (TIPI): Gosling et al. (2003) and adapted into Turkish by Atak (2013)
(18,19). The scale consists of ten items and has five sub-dimensions (openness to experience,
conscientiousness, extraversion, agreeableness, and emotional stability). The scale is a seven-point
Likert-type scale with two items in each sub-dimension. Only the average of the total score of the sub-
dimensions of the scale is evaluated. In the study of the scale conducted by Tak (2013), Cronbach's
alpha values were 0.83 for “openness to experience,” 0.84 for “conscientiousness,” 0.86 for
“extraversion,” 0.81 for “agreeableness,” and 0.83 for “emotional stability” (19). In this study,
Cronbach's alpha values were 0.85 for “openness to experience,” 0.83 for “conscientiousness,” 0.85 for
“extraversion,” 0.94 for “agreeableness,” and 0.95 for “emotional stability.”

Prenatal Self Evaluation Questionnaire (PSEQ): The scale developed by Lederman et al. (1979) was
adapted into Turkish by Beydag and Mete (2008) (20,21). It is a 4-point Likert-type scale with 79 items
developed to evaluate the adaptation of prenatal women to motherhood. The scale has seven sub-
dimensions grouped as “opinions of the individual related to the health of herself and her baby,”
“accepting the pregnancy,” “accepting the role of motherhood,” “preparation for labor,” “fear of
childbirth,” “relationship with her mother,” and “relationship with her husband.” Forty-seven of the
items in the PCBS are reverse items. Each item in the scale is measured on a 4-point scale. Adjustment
to pregnancy is evaluated based on scores ranging from 1 to 4 (4: Very much describes, 3: Somewhat
describes, 2: Somewhat describes, 1: Does not describe at all). For reverse items, the scoring is reversed.
A minimum score of 79 and a maximum score of 316 can be obtained for the entire scale. Low scores
indicate a high level of adaptation to pregnancy. In the study of the scale conducted by Beydag and Mete
(2008), Cronbach’s alpha was found to be 0.81 (21). In this study, Cronbach’s alpha was found to be
0.93.

Data Collection Method

Before the questionnaires were given to the respondents, the purpose of the research was explained, and
written consent was obtained from the respondents who had volunteered to take part in the study.
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Participants were provided with the questionnaire and filled in individually. The participants took
approximately 15-20 minutes to complete the forms.

Data Analysis

The Statistical Package for Social Science (SPSS) 22 was used to analyze the data (IBM, Armonk, NY,
USA). Number, percentile, mean (X), and standard deviation (SD) were used. The Pearson Correlation
test was used to compare scale scores. Linear regression analysis was used to analyze the relationship
of the TIPI sub-dimensions scores with the total PSEQ score. The statistical significance level was
determined as p < 0.05, and the 95% confidence interval level was accepted.

Ethical Considerations

The present study was carried out in the context of the Declaration of Helsinki. The ethics permission
was granted by the Ethics Committee for Non-Interventional Clinical Research of Siirt University (date
of application: 03/11/2023, date of approval: 29/11/2023 and assigned number: E-6002), and necessary
institutional permission was obtained from the Siirt Provincial Health Directorate (Approval date:
15/12/2023, number: 98734412). In addition, the participants were informed about the study’s purpose,
scope, and duration, and their informed consent was received.

RESULTS

Table 1. Descriptive Characteristics of Participants (N=280)
Characteristics n %)
Education level
Literate 65 23.2
Primary school 105 375
High school 65 23.2
University degrees 45 16.1
Employment status
Working 78 27.9
Not working 202 72.1
Perceived income level
Poor 104 37.1
Moderate 123 43.9
Good 53 18.0
Family type
Nuclear family 185 48.1
Extended family 199 51.9
Husband's education level
Literate 31 11.0
Primary school 79 28.2
High school 105 375
University degrees 65 23.3
Husband's employment status
Working 195 69.7
Not working 85 30.3
Gestational period
I1. trimester 132 47.2
I11. trimester 148 52.8
Planning for the pregnancy
Yes 193 68.9
No 87 31.1
Knowledge about pregnancy
Yes 177 63.2
No 103 36.7

MeanxSD* Min-Max**

Age (years) 24.1145.12 18-29
Gestational week 30.25+4.26 20-38
Duration of marriage (years) 4.32+1.11 1-7
Husband’s age (years) 30.45+6.82 23-37

*SD: Standart Deviation, **Min-Max: Minimum- Maximum.
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The mean age of the pregnant women who participated in the study was 24.11+5.12 years, and the mean
gestational age was 30.25+4.26 weeks. Of the participants, 37.5% were primary school graduates, 72.1%
were not employed in any income-generating job, 43.9% had a medium income level, and 61.3%
reported having a nuclear family structure. The mean duration of marriage was 4.32+1.11 years, the
mean age of the husbands was 30.45+6.82 years, 37.5% of the husbands were high school graduates,
and 69.7% were employed in any income-generating job. Of the participants, 52.8% were in the third
trimester, 68.9% had a planned pregnancy, and 63.2% received information about pregnancy (Table 1).

The mean scores of the participants on the TIPI sub-dimensions of “openness to experience,”
“conscientiousness,” “extraversion,” “agreeableness,” and “emotional stability” were 9.62+2.32,
10.89+2.05, 9.52+2.44, 11.43+£2.88 and 10.51£2.15, respectively. The mean total score of PSEQ was
found to be 178.504+26.54. The mean subscale score of the PSEQ was “opinions of the individual related
to the health of herself and her baby” 26.43+4.67, the mean subscale score of “accepting the pregnancy”
was 28.25+8.70, the mean subscale score of “accepting the role of motherhood” was 38.43+6.71, the
mean subscale score of “preparation for labor” was 21. 41£9.45, “fear of childbirth” subscale mean
score was 21.85+3.63, “relationship with her mother” subscale mean score was 22.54+5.19, and
“relationship with her husband” subscale mean score was 19.59+6.74 (Table 2).

99 ¢

Table 2. The Distribution of Total and Sub-dimension Values of Participants’ TIPI Sub-dimensions and PSEQ

Scales and Sub-dimensions Number of Items  Score Range Mean+SD”* Min. — Max.™

TIPI Sub-dimensions
Openness to Experience 2 2-14 9.62+2.32 2-14
Conscientiousness 2 2-14 10.8942.05 2-14
Extraversion 2 2-14 9.52+2.44 2-14
Agreeableness 2 2-14 11.43+2.88 2-14
Emotional Stability 2 2-14 10.514+2.15 2-14

Total PSEQ 79 79-316 178.50 +26.54 79-245
Opinions of the Individual Related to 10 10-40 26.43+4.67 10-36
the Health of Herself and Her Baby
Accepting the Pregnancy 14 14-56 28.25+8.70 14-45
Accepting the Role of Motherhood 15 15-60 38.4346.71 15-50
Preparation for Labor 10 10-40 21.4149.45 10-36
Fear of Childbirth 10 10-40 21.85+3.63 10-35
Relationship with Her Mother 10 10-40 22.54+45.19 10-33
Relationship with Her Husband 10 10-40 19.59+6.74 10-34

*Standart Deviation, ~*Min-Max: Minimum- Maximum.

There was a moderate negative correlation between the participants' total PSEQ mean and the TIPI sub-
dimensions of “openness to experience” (r=-0.615, p=0.003), “conscientiousness” (r=-0.625, p=0.015),
“agreeableness” (r=-0.605, p<0.001), and “emotional stability” (r=-0.630, p<0.001, Table 3).

Table 3. The Relationship Between Values of Participants’ PSEQ and the TIPI Sub-dimensions
Opinions of the  Accepting  Accepting Preparation Fear of Relationship Relationship

Individual the the Role of for Labor Childbirth  with Her with Her
Related to the ~ Pregnancy Motherhood Mother Husband
Health of Herself
and Her Baby
Openness to rr -0.782 -0.616 -0.610 -0.652 -0.625 -0.145 -0.665 -0.615
Experience p 0.012 0.002 0.001 0.003 <0.001 0.076 0.001 0.003
Conscientiousness r -0.396 -0.551 -0.412 -0.035 -0.691 -0.170 -0.396 -0.625
p 0.002 0.038 0.021 0.150 0.065 0.785 0.093 0.015
Extraversion rr -0.267 -0.156 -0.398 -0.125 -0.325 -0.224 -0.142 -0.256
p 0.083 0.564 0.215 0.420 0.062 0.054 0.105 0.072
IAgreeableness r -0.526 -0.639 -0.643 -0.450 -0.658 -0.625 -0.560 -0.605
p 0.001 0.004 0.001 <0.001 0.003 <0.001 <0.001 <0.001
Emotional rr -0.754 -0.457 -0.652 -0.236 -0.320 -0.543 -0.694 -0.630
ptability p_ | <0.001 | 0.001 0.042 0.078 0.052 0.001 <0.001 | <0.001

*Pearson’s Correlation Coefficient.

When the relationship between the sub-dimensions of the PSEQ and the sub-dimensions of the TIPI was
examined, there was a high level of negative correlation between the sub-dimension “opinions of the
individual related to the health of herself and her baby” and the sub-dimensions of “openness to
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experience” (r=-0.782, p=0.012), and “emotional stability” (r=-0.754, p<0.001). There was a moderate
level of negative correlation between the sub-dimension “opinions of the individual related to the health
of herself and her baby” and the sub-dimension of “agreeableness” (=-0.526, p=0.01). There was a low
level of negative correlation between the sub-dimension “opinions of the individual related to the health
of herself and her baby” and the sub-dimension of “conscientiousness” (r=-0.396, p=0.002). A moderate
negative correlation was found between the PSEQ sub-dimension “accepting the pregnancy” and the
TIPI sub-dimensions “openness to experience” (r=-0.616, p=0.002), “conscientiousness” (r=-0.551,
p=0.038), “agreeableness” (=-0.639, p=0.004), and “emotional stability” (r=-0.457, p=0.001). A
moderate negative correlation was found between the PSEQ sub-dimension "accepting the role of
motherhood” and the TIPI sub-dimensions “openness to experience” (r=-0.610, p=0.001),
“conscientiousness” (r=-0.412, p=0.038), “agreeableness” (=-0.643, p=0.001), and “emotional stability”
(r=-0.657, p=0.042). A moderate negative correlation was found between the PSEQ sub-dimension "
“preparation for labor” and the TIPI sub-dimensions “openness to experience” (r=-0.652, p<0.001) and
“agreeableness” (r=-0.450, p<0.001). A moderate negative correlation was found between the PSEQ
sub-dimension “fear of childbirth,” and the TIPI sub-dimensions “openness to experience” (r=-0.625,
p<0.001), and “agreeableness” (=-0.658, p=0.003). A moderate negative correlation was found between
another PSEQ sub-dimension “relationship with her mother,” and the TIPI sub-dimensions
“agreeableness” (r=-0.625, p<0.001), and “emotional stability” (r=-0.543, p=0.001). A moderate
negative correlation was found between the last sub-dimension “relationship with her husband” of the
PSEQ, and the TIPI sub-dimensions “openness to experience” (r=-0.665, p=0.001), “conscientiousness”
(=-0.560, p<0.001), and “emotional stability” (r=-0.694, p<0.042, Table 3).

Table 4. The Effect of the TIPI Sub-dimensions on the Total PSEQ

(Scale .. TotalPSEQ _ |

B* SD™ B p 95% CI™
Lower Limit Upper Limit
Openness to Experience -0.316 0.154 -2.718 0.001 -6.724 -2.413
Conscientiousness -0.265 0.186 -3.355 0.004 -3.557 -2.145
Agreeableness -0.045 0.090 -0.978 0.056 -1.125 0.028
Emotional Stability -0.085 0.002 -0.054 0.750 -0.457 0.065
R: 0.526 RZ: 0.276 Adj. RZ: 0.273 p=0.001

*Coefficient B; *"Standard Deviation; ~“Standardized Beta Coefficient; “*“Confidence Interval of 95%; R?: R-Squared; Adjr*:
Adjusted R-Squared.

The regression model created with the sub-dimensions of the TIPI, which were found to have a
significant relationship with the total PSEQ in the correlation analysis, found that “openness to
experience” (B=-2.718) and “conscientiousness” (=-3.355) variables were essential determinants of
adjustment to pregnancy. These variables were significant predictors explaining 27.6% of the total
variance in pregnancy adjustment (R2 =0.276, p=0.001, Table 4).

DISCUSSION

The personality characteristics of expectant mothers who will experience pregnancy for the first time
constitute the most important source of adaptation to pregnancy (11). In this study, which we conducted
to examine the relationship between personality characteristics of primigravida pregnant women and
pregnancy adaptation.

In the present study; it was determined that the pregnancy adjustment of the participants was at a
moderate level. When the literature was examined, Soltanm1 et al. (2017) examined women's life
experiences adapting to the first pregnancy process. They found that adaptation to pregnancy is not easy,
and planning should be made for the acceptance or responsibilities of this new role of mothers (22). In
the study by Daglar and Oskay (2022), in which the relationship between personality traits and stress
and adjustment to pregnancy was examined, it was stated that the pregnancy adjustment of expectant
mothers was insufficient and should be improved (3). In Demirbas and Kadioglu's study (2014), in which
women in the prenatal period examined the adaptation to pregnancy and related factors, it was
determined that the acceptance of pregnancy was moderate (16). In the study by Kiiciikkaya et al.
examining the relationship between body perception due to weight gain during pregnancy and
acceptance of pregnancy (2020), it was found that acceptance of pregnancy was at a moderate level (23).
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Our study finding is in parallel with the findings in the literature and shows that the adaptation of
pregnant women to pregnancy is generally at a moderate level. These results emphasize that adaptation
to pregnancy, which varies depending on various factors, should be improved in the prenatal process.

Our study found a negative and moderately significant correlation between the pregnancy adjustment of
expectant mothers experiencing their first pregnancy and the personality traits of openness to experience,
conscientiousness, agreeableness, and emotional stability, except for extraversion. When the literature
was examined, Nath et al. (2020), in a prospective study examining the relationship between maternal
personality traits, prenatal depressive symptoms, and postnatal mother-infant, found that women with
high levels of personality disorder experienced depressive symptoms, and this was an important variable
in reducing pregnancy adjustment (12). In the study by Hazar et al. examining the relationship between
personality traits and pregnancy symptoms and health-seeking behavior (2024), personality traits were
an essential variable in pregnancy adjustment (6). Daglar and Oskay (2022) reported that as the stress
level experienced by pregnant women increased, their pregnancy adjustment decreased, and especially
women with emotionally unstable personality traits had higher prenatal distress levels and lower
pregnancy adjustment (3). Our finding, which overlaps with the literature, suggests that personality traits
are potential determinants of pregnancy adjustment.

According to the regression model in our study, it was determined that participants who were not open
to experience in the postpartum period and who had low responsibility traits had lower levels of
pregnancy adjustment. According to our regression model, these personality traits explained 27.6% of
the change in pregnancy adjustment. When the literature was examined, Soltan1 et al. (2017) stated that
acceptance of responsibility for pregnancy and commitment is effective in adaptation to pregnancy and
motherhood roles. The same study emphasized that primigravidas may have negative feelings toward
physiological changes and a sense of uncertainty about accepting maternal responsibility due to their
inexperience (22). In the study by Bastarcan and Oskay examining the relationship between personality
traits on anxiety and depression levels during pregnancy (2022), it was found that pregnant women with
introverted personality traits, which include not being open to experience, were more prone to anxiety
and depression, which are among the critical factors affecting adaptation to pregnancy (24). We think
that this finding, which supports the literature by showing that personality traits are an essential variable
for adaptation to pregnancy, may shed light on interventions to improve the quality of prenatal care
services.

Limitations of the Study

The results include pregnant women living in the study’s region. Therefore, generalizability is limited.
The results reflect data obtained from face-to-face interviews. This quantitative research limited our
ability to explore the subjective experiences of individual pregnant women. Despite these limitations,
the study’s results are essential to the literature because they can determine the relationship between
personality traits and pregnancy adjustment in primigravida pregnant women.

CONCLUSIONS

The pregnancy adaptation of primigravida pregnant women in this study was moderate. Women who
are not open to experience and have low responsibility personality traits are risky groups in terms of
pregnancy adjustment in their first pregnancy. These results emphasize the importance of psychological
assessment of women in terms of personality characteristics and pregnancy adaptation in preconception
and antenatal care services. Among expectant mothers who will experience pregnancy for the first time
or who are experiencing pregnancy for the first time, it is recommended that health professionals address
in more detail and plan educational and supportive interventions for these groups, especially those who
are not open to experience and have low responsibility personality traits.
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Royal Jelly Supplementation Enhances Post-Exhaustive Exercise Energy
Metabolism

Arn Siitii Takviyesi Yogun Egzersiz Sonras1 Enerji Metabolizmasini lyilestirir

Seyhan Taskin!
'Harran University, Faculty of Medicine, Department of Physiology, Sanlurfa, Tiirkiye
ABSTRACT

Introduction: Lactate accumulation, free radical increase and changes in the activity of regulatory enzymes in energy
metabolism that occur after acute exhaustion exercise disrupt the muscle adaptation mechanism and lead to muscle damage.
Royal jelly, which is considered a superfood with its cell regeneration and therapeutic effects, can compensate for the effects
that occur after exercise.

Objective: In this study, the effects of royal jelly supplementation were investigated in Balb-c type mice in which an acute
exhaustion exercise model was created.

Methods: Mice were randomly divided into four groups: control, royal jelly, acute exhaustion exercise, acute exhaustion
exercise + royal jelly. In all groups, the levels of mitochondrial biogenesis markers Ppargcla and TFAM, which regulate muscle
adaptation, and the levels of PDHa and Slc16al, which are effective in aerobic and anaerobic regulation, were analyzed by
ELISA method.

Results: PDHa and Slc16al levels were statistically significant between groups (p=0.024, p=0.029, respectively), but Ppargcla
and TFAM levels were not significant between groups (p=0.087, p=0.082, respectively). It was found that PDHa, Slc16al,
Ppargcla and TFAM levels increased in the group receiving royal jelly supplementation with acute exhaustion exercise
compared to the group not receiving supplementation.

Conclusions: These findings highlight the effective potential of royal jelly in developing/improving aerobic and anaerobic
respiratory pathways and in the muscle adaptation process against the impaired muscle adaptation mechanism caused by acute
exhausting exercise. Based on these promising results, further research is required to explore new knowledge in exercise
physiology and sports sciences.

Keyswords: Acute Exhaustion Exercise, Royal Jelly, Muscle Adaptation, Energy Metabolism.
OZET

Giris: Akut tilkenme egzersizi sonrasi ortaya ¢ikan laktat birikimi, serbest radikal artist ve enerji metabolizmasindaki
diizenleyici enzimlerin aktivitesindeki degisiklikler kas adaptasyon mekanizmasini bozmakta ve kas hasarma yol agmaktadir.
Hiicre yenilenmesi ve terapotik etkileri ile siiper gida olarak kabul edilen ar siitii egzersiz sonrasi olusan etkileri kompanse
edebilir.

Amag: Bu caligmada, akut tiikenme egzersiz modeli olusturulmug Balb-c tiirii farelerde ar siitii takviyesinin etkileri aragtirildi.
Yontem: Kontrol, ar1 siitii, akut tilkenme egzersizi, akut tiikkenme egzersizi + ar1 siitii grubundan olusan fareler rastgele dort
gruba ayrildi. Tim gruplarda, kas adaptasyonunu diizenleyen mitokondriyal biyogenez belirtegleri Ppargcla ve TFAM
diizeyleri, aerobik ve anaerobik diizenlemede etkili olan PDHa ve Slc16al diizeyleri ELISA yontemiyle analiz edildi.
Bulgular: PDHa ve Slcl6al diizeyleri gruplar arasinda istatistiksel olarak anlamliydi (sirasiyla, p=0,024, p=0,029) ancak
Ppargcla ve TFAM diizeyleri gruplar arasinda anlamli degildi (sirastyla, p=0,087, p=0,082). Akut tikenme egzersizi ile ar1
siitii takviyesi alan grupta PDHa, Slc16al, Ppargcla ve TFAM diizeylerinin takviye almayan gruba gore arttig1 bulundu.
Sonug: Bu bulgular akut tiikenme egzersizi kaynakli bozulmus kas adaptasyon mekanizmasina kars1 ar1 siitiiniin aerobik ve
anaerobik solunum yolunu gelistirmesi/iyilestirmesi ve kas adaptasyon siirecindeki etkili potansiyelini vurgulamaktadir. Bu
iimit verici sonuglara dayanarak egzersiz fizyoloji ve spor bilimlerindeki yeni bilgileri kesfetmek i¢in daha fazla arastirma
yapilmasi gerekmektedir.

Anahtar Kelimeler: Akut Tilkenme Egzersizi, A1 Siiti, Kas Adaptasyonu, Enerji Metabolizmast.
INTRODUCTION

Acute exhaustion exercise is defined as a temporary exhaustion state that occurs after intense exercise
that exceeds physical capacity. This type of exercise causes rapid depletion of energy stores in the
muscles, lactate accumulation, muscle fatigue and increased oxidative stress. Increased oxidative stress
and free radical production in the body can lead to cellular damage, triggering inflammation and
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proteolytic processes in muscle tissue (1). In particular, microdamages occur in the muscles, triggering
inflammatory responses and delaying muscle recovery. Acute depletion can also have temporary
depressant effects on the immune system, increasing the risk of post-exercise infection (2). These effects
may slow muscle recovery and healing.

Royal jelly, which has a rich composition of proteins, peptides, carbohydrates, fatty acids, organic acids
and other bioactive compounds with high biological value, is considered a super food with functional
and nutritional properties (3). It has been used for centuries in traditional Chinese medicine due to its
anti-aging effects and positive effects on the immune system (4). The bioactive substances in royal jelly
reduce oxidative stress and prevent cell damage, and are thus considered a potential treatment strategy
in preventing many chronic diseases (3).

It is known that exercise increases fuel oxidation, mitochondrial ATP production and muscle contraction
by improving muscle metabolism. These support muscle adaptation and improve muscle health. Chronic
conditions such as obesity, diabetes, muscle diseases and aging are associated with a decrease in muscle
function and cause these processes to progress (5,6) Considering these negative effects, understanding
the molecular mechanisms of exercise and fuel metabolism is extremely critical and has significant
potential (7). It has become important to identify molecular mechanisms and develop strategies that can
antagonize possible adverse effects, especially in acute exhaustion exercise where muscle adaptations
are impaired.

Previous studies have demonstrated that royal jelly can enhance endurance, improve mitochondrial
function, and stimulate energy metabolism in animals (8). However, the potential effects of royal jelly
in acute exhaustion exercise, where muscle adaptations are impaired, have not been investigated.
Specific effects of mitochondrial biogenesis regulators such as Ppargcl and TFAM, which are directly
related to muscle adaptations, and metabolic enzymes such as PDHa and Slc16al, which regulate the
aerobic/anaerobic respiratory pathway, have not yet been sufficiently investigated. Royal jelly may
contribute to the regulation and improvement of undesirable adaptations caused by acute exhaustion
exercise by affecting the levels of these metabolic markers.

In this study, the effects of royal jelly supplementation were investigated in Balb-c mice with an acute
exhaustion exercise model. These effects are discussed with the levels of mitochondrial biogenesis
markers Ppargcl and TFAM, which regulate muscle adaptation, and the levels of PDHa and Slc16a,
which are effective in aerobic and anaerobic regulation.

METHOD
Animals

The study protocol was approved by the Local Ethics Committee on Animal Studies of Harran
University (approval number 2024/003/09). Twenty-eight male Balb/c (8-10 weeks old) mice were
supplied by Experimental Animals Application and Research Center of Harran University (Sanliurfa,
Tiirkiye). All animals were acclimatized for one week under standard conditions (room temperature 22
+ 2 °C and 12 h light/dark cycle). Water and standard food pellets were allowed ad libitum. All animals
received human care according to the criteria outlined in the “Guide for the Care and Use of Laboratory
Animals” published by the National Institutes of Health.

Experimental Procedures and Groups

The mice were randomized into four groups: control group, royal jelly (RJ) group, exercise group, and
RJ+Exercise group. Royal jelly was administered to the experimental group of mice via gavage at a dose
of 1 mg/g body weight for 14 days, in addition to their standard diet. The Exercise and RJ+Exercise
group underwent a one-week familiarization period before starting the training intervention. During this
period, animals exercised on a treadmill for 10 min at 10 m/min per session. Electric shock (0.5 mA)
was also used to stimulate animals to run. Two weeks after the last familiarization session, they
performed an acute exhaustive treadmill test. The test started for 5 min at 10 m/min and increased 2
m/min every 1 min. The acute exhaustive exercise protocol was implemented on a motorized treadmill
at 32 m/min of speed until exhaustion. Despite all physical and electrical stimuli, the absence of any
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activity or immobilization on the treadmill was considered as exhaustion and the running process was
terminated. Immediately after euthanizing, muscle tissue (M. gastrocnemius) samples were collected
from each group, which were stored at —80 °C. The muscle tissue samples was homogenized in ice-cold
phosphate-buffered saline (gr tissue piece/10XPBS vol.). 1 mM PMSF protease inhibitor in PBS was
used. The homogenates were centrifuged for 5 min. at 5000 g, and the supernatant obtained was stored
at —80° C until the assays. The total protein concentration in the tissue was determined using the
bicinchoninic acid assay method.

Measurement of Metabolic Analyses

The muscle tissue PDHa (Cat.No: EM1274), Sic16al (Cat.No: EM0793), Ppargcla (Cat.No: EM0534),
and TFAM (Cat.No: EM2518) levels were determined using a commercial ELISA kit following the
manufacturer’s instructions (FineTest, Wuhan Fine Biotech Co., Ltd., Hubei, China). The kits are based
on the sandwich ELISA principle. The micro ELISA plate provided in those Kits is pre-coated with an
antibody specific to mouse PDHa (as with ELISA kits of Slc16al, Ppargcla, and TFAM). Muscle tissue
homogenates (or Standards) are added to the micro ELISA plate wells and combined with the specific
antibody. After incubation and washing process are added biotin-labeled antibody. After a second
incubation and washing process are added HRP-Streptavidin Conjugate solution into each well. After
incubation, artifacts are washed away. TMB substrate solution is added to each well and a final
incubation is performed. The enzyme-substrate reaction is terminated by the addition of stop solution
and the color turns yellow from blue. The optical density was measured with a microplate reader
immediately (Varioskan LUX; Thermo Scientific) at a wavelength of 450 nm. The concentrations were
calculated by comparing the OD of the samples with the standard curve. All results (except for TFAM)
were expressed as ng/ mg protein, and TFAM level was expressed as pg/mg protein.

Statistical Analysis

SPSS statistical software version 24 (IBM Inc., Triangle Park, NC, USA) was used to perform all
statistical analyses. The standard data distribution was tested with the Shapiro-Wilk test. Numerical
variables were described using median and interquartile range values. The multi-group comparison of
variables was conducted by Kruskal-Wallis test and pairwise comparisons were conducted by using
Mann—Whitney U test with Bonferroni correction. For correlation, the Spearman correlation test was
used. The relationship between the parameters was also shown with the heatmap matrix. A two-tailed p
value < 0.05 was considered significant.

RESULTS

A total of 28 mice, 7 in each group, were included in the study. One of the mice in RJ group died during
the study. The exercise protocol was completed as intended. Table 1 shows the comparison of PDHa,
Slcl6al, Ppargcla and TFAM muscle tissue levels among the control, Royal Jelly (RJ), Exercise,
RJ+Exercise groups. According to Kruskal-Wallis analysis, PDHa and Slc16al levels was statistically
significant between the groups (p=0.024, p=0.029, respectively) (Table 1, Figure 1). However, Ppargcl

Table 1. Muscle Tissue of PDHa, Slc16al, Ppargcla and TFAM Levels of The Subjects Within Groups

Parameters Control Exercise RJ+Exercise

n=7 n=7 n=7
PDHa, ng/mg protein 0.41 (0.22) 0.31 (0.11) 0.31(0.14) a 0.49 (0.05) 0.024
Slcl6al, ng/mg protein 0.73 (0.46) 0.83 (0.76) 0.37 (0.26) B 0.60 (0.48) 0.029
Ppargcla, ng/mg protein 0.82 (0.48) 0.49 (0.53) 0.34 (0.27) 0.53 (0.37) 0.087
TFAM, pg/mg protein 116.7 (61.37) 73.5(77.3) 48.1 (39.9) 72.9 (60.6) 0.082

All The Data Were Expressed As The Median (Interquartile range), *Kruskal-Wallis Test, a: Exercise Group vs RJ+Excercise
Group; B: Exercise Group vs RJ group. Abbreviations: RJ: Royal Jelly, PDHa: Pyruvate Dehydrogenase Alpha, Slcl6al:
Monocarboxylate Transporter 1, Ppargcla: Peroxisome Proliferator-Activated Receptor Gamma Coaktivator 1-Alpha, TFAM:
Transcription Factor A, Mitochondrial.

Compared to the control group, PDHa activity was found to be lower in the RJ and exercise groups,
while it was higher in the RJ+exercise group. In the intragroup comparison with Bonferroni correction,
the difference between the RJ+exercise group and the exercise group was statistically significant
(p=0.038). Although Slcl6al levels varied between groups, the lowest Slcl6al levels were in the
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exercise group and the highest levels were in the RJ group. The difference between the exercise and RJ
groups was statistically significant (p=0.041). Mitochondrial biogenesis parameters Ppargcla and
TFAM levels were found to decrease in the RJ, exercise and RJ+exercise groups compared to the control
group. Ppargcla and TFAM levels in the RJ+exercise group were higher than in the RJ and exercise
groups, but were not statistically significant.

Figure I. PDHa and Slc16al Levels in Experimental Groups.

*
1,50 {
Il PDHa
= 1.254
‘D B Slcl6al
£ 1.00-
—
& 0754 %
50
£ 0501
8
S 025
0.00-
AN AN
S OV F
& S & L
A2 VL
o S

Median (IQR). *: p<0.05. Abbreviations: RJ: Royal Jelly, PDHa: Pyruvate Dehydrogenase Alpha, Slc16al: Monocarboxylate
Transporter 1.

The correlations between PDHa, Slc16al, Ppargcla, and TFAM levels are shown in Figure 2. A positive
correlation was found between all parameters. As seen in the heatmap matrix, a very high level of
positive correlation was found between Slc16al and TFAM and Ppargcla (rho= 0.869, p<0.001; rho=
0.864, p<0.001, respectively). Also, the high correlation between TFAM and Ppargcla, which are
components of the same physiological mechanism (mitochondrial biogenesis), confirms our study
results (rho= 0.98, p<0.001).

Figure 2. Heatmap Matrix Showing The Correlative Relationship Between The Parameters
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Abbreviations: PDHa: Pyruvate Dehydrogenase Alpha, Slc16al: Monocarboxylate Transporter 1, Ppargcla: Peroxisome
Proliferator-Activated Receptor Gamma Coaktivator 1-Alpha, TFAM: Transcription Factor A, Mitochondrial.
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DISCUSSION

This study aimed to elucidate the effects of royal jelly supplementation on metabolic parameters by
comparing them with control, royal jelly group, exercise and royal jelly+exercise groups. The findings
showed that royal jelly supplementation decreased PDHa, a critical junction for aerobic respiration,
whereas it significantly increased PDHa when taken in conjunction with acute exhaustive exercise. This
suggests that royal jelly restores and improves the aerobic respiratory pathway during acute exhaustion
exercise. Additionally, royal jelly supplementation increased the levels of Slcl6al (MCT-1), which
catalyzes the proton-coupled transport of monocarboxylates (I-lactate, pyruvate, and ketone bodies)
across the plasma membrane. The level of Slcl6al, which decreased with acute exhaustion exercise,
increased in the RJ+Exercise group. This finding suggests that royal jelly also activates the anaerobic
respiratory pathway during acute exhaustion exercise. Correlation coefficients between Slc16al and
PDHa levels and mitochondrial biogenesis parameters support the hypothesis about the aerobic and
anaerobic mechanism of royal jelly.

Exercise is a fundamental component of cardiac rehabilitation regimens, and in particular, it reduces the
risk of cardiovascular disease (9,10), supports general metabolic health (11), establishes and maintains
musculoskeletal function (12), improves mental health (13), and extends life (14). The repeated
deviations and changes in whole-body homeostasis caused by exercise cause different adaptations in
various organs, including the brain, liver, adipose tissue, skeletal muscle, and heart (12,15). These
effects may vary depending on the type of exercise (aerobic, anaerobic exercise), intensity, duration and
physiological state (16). However, the molecular mechanisms by which exercise primarily improves
cardiovascular health and prevents tissue injury remain unclear.

Low-intensity, rhythmic endurance-enhancing exercises involving larger muscle groups are defined as
aerobic exercises (17), while short-term, high-intensity, and more strengthening exercises are defined
as anaerobic exercises (18). In both types of exercise, skeletal muscle is one of the first organs to respond
to homeostatic changes in adaptation to exercise and is critical for the effectiveness of exercise (19).
One of the most important factors in muscle tissue during exercise is oxygen availability, which
determines carbohydrate (Pyruvate) and lactate metabolism (20). Therefore, the preference of aerobic
and anaerobic metabolic pathways of muscle tissue depends on this. Pyruvate dehydrogenase enzyme,
one of the regulatory enzymes of carbohydrate metabolism, is regulated by the increase in ADP and
pyruvate concentrations during exercise (21). It has been shown that pyruvate dehydrogenase enzyme
activity increases during aerobic, sprint and isometric exercise (22). In contrast, in our study, PDHa
activity was found to be low in muscle tissue after acute exhaustion exercise. This decrease is thought
to be due to the active anaerobic metabolic pathway during acute exercise. However, RJ+exercise
combination caused an increase in PDHa activity. This suggests that royal jelly enhances and improves
the aerobic respiratory pathway during acute exhaustion exercise.

The production and utilization of lactate in muscles are strongly related to exercise performance.
Increased accumulation of lactate in muscle tissue under hypoxic conditions or muscle disorders can
lead to muscle fatigue and exercise intolerance (20). A decrease in pH and a significant increase in blood
lactate concentration are just some of the negative effects that affect homeostasis, muscle contraction,
strength, and ultimately exercise ability. On the other hand, lactate can be an important source of energy
in working muscles. During exercise, it is critical to select an appropriate training intensity to maintain
lactate balance and increase aerobic capacity (23). In addition, the presence and activity of certain
enzymes (e.g. lactate dehydrogenase) or carrier proteins (Slc16al/MCT1, MCT4) strongly determine
the rate of lactate metabolism. Slc16al, a proton-linked monocarboxylate transporter, facilitates rapid
transfer of lactate across the cell membrane, which can be used as fuel for mitochondrial respiration in
muscle tissue (24). It was found that royal jelly supplementation increased Slc16al levels in muscle
tissue, while acute exhaustion exercise decreased Slcl6al levels in muscle tissue. This shows that
intramuscular lactate concentration increases in acute exhaustion exercise, and the lactate gradient is
disrupted. However, it was found that Slc1a61 levels increased in the RJ+exercise group. Royal jelly
supplementation has been shown to regulate lactate metabolism with acute exercise and to use lactate in
the energy pathway.
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Mitochondrial biogenesis is defined as the development of existing mitochondria and the adaptation of
skeletal muscle to exercise training, induced by many signaling pathways that respond to metabolic,
mechanical and hypoxic stresses occurring in myocytes during contraction (25). It has been determined
that muscle mitochondrial biogenesis increases with regular exercise, and the increase in mitochondrial
content increases endurance performance in individuals (26,27). It has also been reported that
supplements that regulate energy metabolism contribute to this process with exercise (16). In contrast
to endurance exercises, it has been reported that there is a decrease in mitochondrial volume in resistance
exercises, thus decreasing mitochondrial biogenesis (28). On the other hand, some studies have stated
that there is no increase or change in mitochondrial biogenesis or oxidative capacity markers after
resistance exercise training (29,30) However, uncertainties on this issue still persist (31). In our study,
it was found that Ppargcla and TFAM levels, which are mitochondrial biogenesis markers, decreased
after acute exhaustion exercise. Although not statistically significant, royal jelly supplementation
increased mitochondrial biogenesis with exercise. Similarly, Flockhart et al. reported that excessive
exercise leads to impairments in mitochondrial respiratory capacity (32). Another study indicated that
short-term excessive exercise causes oxidative alterations in mitochondrial proteins, resulting in a
significant reduction in mitochondrial respiration (33). These findings support the outcomes of our
study. In addition, the high correlation coefficients between Slc16al and PDHa levels and mitochondrial
biogenesis parameters support our hypothesis that royal jelly improves and regulates aerobic and
anaerobic mechanisms. In general terms, the presence of varied outcomes in the literature may stem
from differences in muscle activity protocols and the timing of post-exercise sample collection.

CONCLUSION

Our research emphasizes the impact of royal jelly on PDHa and Slc16al levels, which are crucial in the
aerobic and anaerobic energy pathways. By supplementing with royal jelly, we observed an
improvement in the regulation of these pathways during acute exhaustive exercise. Our findings have
implications for various disciplines including exercise physiology and sports science.

Limitations and Suggestions for Future Research

Despite our contributions, there are some limitations to our research. Biochemical data along with the
metabolic parameters used in this study could have contributed to the research results. Future studies
can facilitate the evaluation with different tissues and a wide range of parameters to show the effects of
acute exhaustion exercise and the effects of royal jelly-like supplements.
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ABSTRACT

Guidelines are formulated based on the results of randomised clinical trials, other non-randomized studies, and expert opinions
(i.e., the opinions of most guideline committees). A randomised, multicenter, controlled trial is the ideal study to determine a
patient population's mean values. However, some diseases and populations do not lend themselves easily to this format, and
therefore, studies with less stringent design and enrollment criteria are often used. The latest guidelines have more reliable data
and distinct subgroups and carry a higher risk of misinterpreting results than older models. Guidelines are part of a continuous
educational program to facilitate a more homogeneous approach to all patients with the same disease, reduce inappropriate and
unnecessary testing, ineffective treatments, and health costs, and ultimately improve care. As a result, guidelines are allegiant.
The surgeon should question why and how this guideline was prepared, who supported its creation, who is on its organisation
committee, and what it represents. Within the scope of this review, recommendations to improve the guidelines will be
presented.

Keyswords: Thoracic Surgery, Guidelines, Randomised Controlled Trials, Clinical Practice.
OZET

Kilavuzlar, randomize klinik aragtirmalarin, diger randomize olmayan ¢aligmalarin sonuglarina ve uzman goriislerine (yani
¢ogu kilavuz komitesinin goriislerine) dayanarak formiile edilir. Randomize, ¢ok merkezli, kontrollii bir ¢alisma, hasta
popiilasyonunun ortalama degerlerini belirlemek i¢in ideal ¢aligmadir. Ancak bazi hastaliklar ve popiilasyonlar bu formata
kolaylikla uyum saglamamaktadir ve bu nedenle daha az kati tasarim ve hasta alim kriterlerine sahip c¢aligmalar siklikla
kullanilmaktadir. En yeni kilavuzlar daha giivenilir verilere ve farkl: alt gruplara sahiptir ve dncekilere gore sonuglarin yanlis
yorumlanma riski daha yiiksektir. Kilavuzlarin, ayn1 hastaliga sahip tiim hastalara daha homojen bir yaklasimi kolaylastirmak,
uygunsuz ve gereksiz testleri, etkisiz tedavileri ve saglik maliyetlerini azaltmak ve sonugta bakimu iyilestirmek i¢in siirekli bir
egitim programinin bir pargasini olusturdugu iddia edilmektedir. Sonug olarak, yonergeler sadiktir. Cerrah bu kilavuzun neden
ve nasil hazirlandigini, olusturulmasina kimlerin destek verdigini, organizasyon komitesinde kimlerin bulundugunu, neyi temsil
ettigini sorgulamalidir. Bu inceleme kapsaminda kilavuzlari iyilestirilmesine yonelik oneriler sunulacaktir.

Anahtar Kelimeler: Gogiis Cerrahisi, Kilavuzlar, Randomize Kontrollii Calismalar, Klinik Uygulama.
INTRODUCTION

The doctor's mission is to protect human health. To achieve this goal, the doctor must possess the
necessary knowledge and be able to apply it to an individual patient. This process must be governed by
medical ethics. Therefore, the total of a physician's training should equip him/her with everything
necessary to accomplish his/her mission. Some randomised prospective studies can provide data on
groups of patients with small differences between them, which clinicians cannot distinguish, no matter
how careful they are, and also on patients they systematically follow. Guidelines play a crucial role in
our mission, with advantages and disadvantages. The accumulation of medical knowledge on diagnosis
and management in the last 5-6 years has changed the course of diseases, improved clinical outcomes
and increased survival. Therefore, it has been difficult for the practising physician to assess a particular
therapy's long-term effects on a patient's survival. Moreover, each physician's approach to a patient with
the same disease is not always uniform. Various scientific organisations have introduced clinical practice
guidelines to assist physicians in applying newly acquired knowledge to patients, underscoring the
significant impact of your work. Guidelines help translate new research discoveries into clinical practice
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Randomised Clinical Trials

Evidence-based practice is the process of using the best available evidence to support clinical decisions.
Guidelines are not mandatory protocols. The role of guidelines is clear in the presence of two factors.
The first factor is the diversity of practices that affect patient outcomes, and the second is a strong
evidence-based research base for effective therapeutic intervention. There are several limitations to the
preparation of guidelines, such as the quantity and consistency of resources and the generalizability and
applicability of study findings. Dr Barry Greenberg, former associate editor of the Journal of the
American College of Cardiology, compares trials to music (i.e., monotonous background music, usually
played in elevators or on-hold telephones). However, it is like Mozart's music, with various musical
notes. The patients in daily clinical practice represent various conditions, from mild to severe, acute to
chronic, and simple to very complex, with multiple medical problems. In the same way that Mozart's
music cannot be made muzak, applying the results from a selected homogeneous population to complex
patients with complex diseases is difficult (2).

A randomised, multicenter, controlled trial is the ideal study to determine a patient population's mean
values. However, some diseases and populations do not lend themselves easily to this format, and
therefore, studies with less stringent design and enrollment criteria are often used. The latest guidelines
have more reliable data and distinct subgroups and carry a higher risk of misinterpreting results than
older models (3).

Guidelines are often presented analytically and in detail, with the result that a person reviewing this
information may not be able to determine its ultimate or core message, which extremely complicates its
use by clinicians. Summary guidelines or "pocket rules" become helpful to some extent but do not solve
the problem. Furthermore, guidelines in their current form are designed more often for memorisation
rather than stimulating the critical ability and curiosity of the thoughtful physician. In the final analysis,
guidelines are difficult to read and assimilate. Because of the procedures required to produce guidelines,
they tend to be published years after the end of the clinical trial, which is a serious disadvantage (4).

DISCUSSION

Scientific societies introduced practice guidelines as a means of 'standardisation' to help physicians
implement more uniform health care and bring new knowledge to each patient's care, thereby improving
clinical outcomes. In 1984, the American College of Cardiology (ACC) / American Heart Association
(AHA) published clinical practice guidelines for the first time. This document responded to a request
from the United States Government to review the evidence on the use of cardiac pacemakers. For over
30 years, the ACC/AHA has developed more than 30 clinical practice guidelines for various conditions
and procedures, with 'updates' and additional changes at intervals (5). Thus, it has become quite difficult
for a single physician to assess the long-term effects of a particular treatment or intervention on 'hard'
endpoints such as death, myocardial infarction, stroke, and others. Not surprisingly, each doctor's
approach to an individual with the same disease is often similar but not uniform. Guidelines help
translate new research discoveries into clinical practice; however, despite improvements over the years,
guidelines remain controversial (6).

The concept of clinical research dates back to antiquity. In short, in randomised clinical trials, a
hypothesis is formulated and based on this hypothesis- usually a null hypothesis- the study protocol is
designed by a committee of experts in the field under investigation. For the conduction of a trial, overall
organization and financial support are needed, and for large-scale clinical trials, the financial
requirement is quite high (7). The greatest support comes from the industry in terms of limitations and
costs of medical products; support should be provided by industrial firms because there are many
difficulties in conducting very important studies without their support. However, companies are driven
to prove that their product is better than an approved agent or placebo, and thus, they want to present
‘favourable' outcomes. It is known that the way a protocol is designed can influence the results. For
example, using the wrong dosage of an active control drug with unfavourable outcomes suggests the
relative superiority of the study drug. Thus, industry involvement in clinical trials is associated with a
risk of bias (8).
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The place of these guidelines in daily use for thoracic surgery is controversial. In 2011, as a result of a
meta-analysis of studies on hyperhidrosis, Cerfolio et al. revealed no standardised therapeutic approach
and reported that different surgical approaches yielded nearly similar results (9). In 2014, Tschopp et al.
reviewed studies on pneumothorax. They found that the rate of chemical pleurodesis, which was not
included in the first options according to the 2010 pneumothorax treatment guidelines, was higher than
that of mechanical abrasion and pleurectomy. However, it has been shown that chemical pleurodesis,
which is not included in the first-line treatment approaches for pneumothorax in current guidelines, may
come to the forefront with time in the future (10).

In the 2017 National Comprehensive Cancer Network (NCCN) mesothelioma guidelines, the survival
rate of previously often preferred extrapleural pneumonectomy (EPP) was found to be lower than the
other surgical treatment options, i.e. pleurectomy/decortication (P / D). Indeed, patients who underwent
P/D responded better to chemotherapy and survived better. P/D is one of the first treatment options for
mesothelioma (11). In the non-small cell lung cancer (NSCLC) 2017 guidelines, biopsy is recommended
before surgery in stage 1 and stage 2 NSCLC. However, in the treatment stages indicated in the same
guideline, it is stated that high PET uptake is sufficient to establish diagnosis in stage 1 and stage 2
NSCLC. This approach can make a serious difference in treatment options (12). Currently, the NCCN
guidelines recommend "consideration of " invasive mediastinal staging for clinical stage IB-111A non-
small cell lung cancer and invasive mediastinal staging for clinical stage IA disease. However, a recent
multi-institutional prospective trial questions this approach. Of 90 patients with clinical stage | NSCLC
considered at risk for occult N2 disease (T2NO or TINO based on positron emission tomography with a
standardised uptake value >10), mediastinoscopy detected occult N2 disease in only 1.1% of patients.
The mean tumour size of 4.3 cm in diameter was considered significant and ranged from 1.3 to 12 cm.
Taken together, it can be expected that in the coming years, national guidelines on invasive mediastinal
staging recommendations may also consider histological subtype of the tumour, will be improved (13).
Currently, the NCCN guidelines recommend sub-lobar resection as an alternative treatment for patients
with peripheral nodules with an adenocarcinoma in situ pattern or glass-like appearance that is larger
than 2 cmin size (12).

Although bias exists in some study designs, other studies yield negative or controversial results. Patients
with stage 1A NSCLC at diagnosis represent a very heterogeneous group, including those with limited
microscopic ipsilateral mediastinal lymph node involvement discovered after surgical resection and
those with radiologically evident subcarinal lymph node involvement at presentation. Different
treatment options for stage IlIA disease include neoadjuvant therapy followed by surgery, primary
surgery, adjuvant chemotherapy with or without sequential adjuvant radiotherapy, or definitive
chemoradiotherapy without surgery. When surgery is not considered an option, a combination of
chemotherapy and radiotherapy may be offered for curative purposes. For stage Il NSCLC, survival
after surgery alone is generally poor, between 5-10% at five years, due to the higher frequency of local
and distant failure to eradicate tumour foci. Randomised trials and meta-analyses have shown a modest
improvement in survival with neoadjuvant chemotherapy, but local and distant failure rates remain high.
Neoadjuvant or adjuvant chemotherapy is part of multimodality treatment for stage IB-111B, as the risk
of distant metastases after surgery alone is at a higher rate (14).

Andre et al. analysed a cohort of 702 patients with N2 NSCLC. This study identified four risk factors
for clinical manifestations of N2 before surgery: multistation mediastinal lymph node involvement and
T3 or T4 stage disease (15). Choi et al. found that among 19 clinical pathologic prognostic factors
examined in patients with pathologic manifestations of N2 NSCLC, incomplete resection detected in
CT after induction chemotherapy and persistent N2 disease were negative prognostic factors in
univariate analysis. The presence of clinical manifestations of N2 disease, multistation mediastinal
lymph node involvement and adenocarcinoma histology indicated poor prognosis without any
statistically significant prognostic significance. Moreover, the administration of adjuvant chemotherapy
did not significantly improve the prognosis (16). The results of two small, randomised trials published
in early 1994 have important implications for treating patients with stage I11A. These studies confirmed
the superiority of surgery followed by induction chemotherapy after surgery for patients with stage I11A
disease (17, 18). Subsequent randomised trials and two meta-analyses compared surgery alone with
surgery in patients with stage I1IA NSCLC following neoadjuvant chemotherapy and demonstrated a
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significant benefit in favour of neoadjuvant chemotherapy. Data from both systematic reviews show a
6-7% absolute benefit in five-year survival in I1IA patients, improving their results from 15-35% to 21-
42% (19, 20).

Thoracic surgeons are generally not inclined to use medical evidence. Guidelines are seen as accepted
taboos for various reasons (being unaware of relevant medical evidence, distrust in the formulation of
medical evidence, refraining from being "stigmatised" in the profession, and not being sued for
malpractice, etc.). Medical oncologists may also be responsible for thoracic surgeons not being inclined
to use guidelines. Indeed, medical oncologists have more say in the preparation of guidelines than the
main discipline of thoracic surgery because they are more investigative and financially supported.
Besides they are overprotective against their discipline and essentially keep the control of the patient
flow.

CONCLUSION

As a result, guidelines are allegiant. The surgeon should question why and how this guideline was
prepared, who supported its creation, who is on its organization committee, and what it represents.
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OZET

Obezite, hastalik ve 6liim oranlarinin artmasina neden olan bir rahatsizliktir. Bu rahatsizlik, kardiyovaskiiler hastaliklar basta
olmak {izere tip 2 diyabet, kanser ve birgok hastalikla iliskilidir. Ozellikle kardiyovaskiiler hastaliklar, obez bireylerde 6liim
nedenlerinin baginda gelmektedir. Ayrica enfeksiyon, obezite ve diyabetinde i¢cinde bulundugu birgok hastalik inflamasyon ile
baglantilidir. Obezite interlokin-6, tiimor nekroz faktdrii-o ve C-reaktif protein gibi inflamatuar sitokinlerin artmasi ile
iligkilidir. Inflamasyonun ateroskleroz, hipertrofik kalp yetmezligi ve miyokard enfarktiisii gibi kalp hastaliklarinda da artis
gosterdigi bilinmektedir. Leptin, resistin, retinol baglayici protein 4 gibi adipokinler ile interlokin-1p, interlokin-6, CRP, timor
nekroz faktor-alfa, plazminojen aktivator inhibitor-1, vb. inflamasyon medyatérleri kronik inflamasyonda yer alir. inflamatuar
sitokinler esas olarak immiin sistemi hiicreleri tarafindan salinsa da iskemik ya da hipertrofik stres sonrasinda endotel hiicreler,
kardiyomiyositler ve kardiyak fibroblastlar tarafindan da sentezlenmektedir. Kalbin, meydana gelen inflamasyonu en aza
indirgeyebilmek i¢in endojen kokenli tabii kaynaklar bulunmaktadir. Kardiyak inflamasyonu azaltmak i¢in ya anti-inflamatuar
medyatorlerin yogunlugunu fazlalastirmak ya da proinflamatuar medyatorlerin yogunlugunu azaltmak gerekir. Bu yiizden
kalpte bulunan endojen kokenli tabii mekanizmalar devreye girerek kardiyak islevi olumlu yonde diizenler. Sonug olarak;
sistemik inflamasyonun azaltilmasi, inflamatuar immiin hiicrelerinin etkinliginin minimum seviyeye indirgenmesi kardiyak
inflamasyon bakimindan olumlu yonde biiyiik katki saglayacaktir.

Anahtar Kelimeler: Obezite, Obezite ve Inflamasyon, Obezite ve Kardiyovaskiiler Olaylar.
ABSTRACT

Obesity is a condition that leads to increased morbidity and mortality. It is associated with cardiovascular diseases, type 2
diabetes, cancer and many other diseases. Cardiovascular diseases are the leading cause of death in obese individuals. In
addition, many diseases including infection, obesity and diabetes are linked to inflammation. Obesity is associated with an
increase in inflammatory cytokines such as interleukin-6, tumor necrosis factor-a and C-reactive protein. Inflammation is also
known to be increased in heart diseases such as atherosclerosis, hypertrophic heart failure and myocardial infarction.
Adipokines such as leptin, resistin, retinol binding protein 4 and inflammation mediators such as interleukin-1p, interleukin-6,
CRP, tumor necrosis factor-alpha, plasminogen activator inhibitor-1, etc. are involved in chronic inflammation. Inflammatory
cytokines are mainly released by cells of the immune system but are also synthesized by endothelial cells, cardiomyocytes and
cardiac fibroblasts after ischemic or hypertrophic stress. The heart has natural resources of endogenous origin to minimize the
inflammation that occurs. To reduce cardiac inflammation, it is necessary either to increase the concentration of anti-
inflammatory mediators or to decrease the concentration of pro-inflammatory mediators. Therefore, natural mechanisms of
endogenous origin in the heart come into play to positively regulate cardiac function. In conclusion, reducing systemic
inflammation and minimizing the activity of inflammatory immune cells will make a major positive contribution to cardiac
inflammation.

Keyswords: Obesity, Obesity and Inflammation, Obesity and Cardiovascular Events.

GIiRiS

Obezite, hastalik ve Oliim oranlarinin artmasina neden olan bir rahatsizliktir (1,2). Bu rahatsizlik,
kardiyovaskiiler hastaliklar (KVH) basta olmak iizere tip 2 diyabet, kanser ve bir¢ok hastalikla iligkilidir.
Ozellikle KVH’ ler, obez bireylerde 6liim nedenlerinin basinda gelmektedir. Cesitli KVH’ lerin obez
bireylerde biiyiik risk olusturmasinin altinda yatan faktorler arasinda hipertansiyon, tip 2 diyabet, insiilin
direnci vb. bulunmaktadir. Ayn1 zamanda obezite inflamasyonla da iliskilidir ve bu iliski KVH’ nin risk
faktorlerinin tetiklenmesine sebep olur. (1). Yaygin olarak viicut Kitle Indeksi (VKI), bir bireyin saglikli
bir kilo araliginda bulunup bulunmadigim tespit etmek igin kullamlan bir dl¢iimdiir. VKI' nin

hesaplanmasi1; VKI = Agirlik (kg)/boy2 (m2) (2). Bu 6l¢iim kardiyovaskiiler (KV) risk altinda bulunan
hastalar1 ayn1 kategoride gruplandirmaz. Bu yiizden, VKI hesaplamalarina karsin bel gevresi ve bel-
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kalca orani hesaplamalarindan miyokard enfarktiisii ve metabolik rahatsizliklarin tespitine yonelik daha
iyl sonuglar elde edilebilir. (1). Ciinkii bel cevresi ve bel-kalca orani viicut yag dagilimi ve merkezi
obezite ile baglantilidir. Bu baglant1 ayn1 zamanda morbidite ile iligkili olmasinin sebebidir (2).

Inflamasyon ve Kardiyovaskiiler Hastaliklar

Enfeksiyon, obezite ve diyabetinde i¢inde bulundugu birg¢ok hastalik inflamasyon ile baglantilidir (3).
Ozellikle obezite interldkin-6 (IL-6), tiimor nekroz faktorii-o (TNF-o)) ve C-reaktif protein (CRP) gibi
inflamatuar sitokinlerin artmasi ile iliskilidir (4). Inflamasyonun ateroskleroz (5), hipertrofik kalp
yetmezligi (6) ve miyokard enfarktiisii (7) gibi kalp hastaliklarinda da artig gdsterdigi bilinmektedir.
Leptin, resistin, retinol baglayici protein 4 (RBP4) (8) gibi adipokinler ile (9) interlokin-18 (IL-1p), IL6,
CRP, TNFa, plazminojen aktivatér inhibitér-1 (PAI-1), vb. inflamasyon medyatorleri kronik
inflamasyonda yer alir (3) omentum-1 ve adiponektin ise anti-aterojenik ve anti-inflamatuar etkinlik
gosteren adipokinler grubundadir (9).

Inflamatuar sitokinler esas olarak immiin sistemi hiicreleri tarafindan salinsa da iskemik ya da
hipertrofik stres sonrasinda endotel hiicreler (10), kardiyomiyositler (11) ve kardiyak fibroblastlar (8)
tarafindan da sentezlenmektedir. Kalbin, meydana gelen inflamasyonu en aza indirgeyebilmek ic¢in
endojen kokenli tabii kaynaklari bulunmaktadir. Kardiyak inflamasyonu azaltmak i¢in ya anti-
inflamatuar medyatorlerin - yogunlugunu fazlalagtirmak ya da proinflamatuar medyatorlerin
yogunlugunu azaltmak gerekir. Bu yiizden kalpte bulunan endojen kdkenli tabii mekanizmalar devreye
girerek kardiyak islevi olumlu yonde diizenler (12).

Bagisiklik hiicrelerinden dolasima aktarilan 6zellikle IL-1f, IL-6 (13) ve TNFa gibi (14) inflamatuar
sitokinler KV sistemdeki inflamasyon ile iligkili olup, diizeylerinde yiikselme goriilmektedir. Buna
karsin, Interlokin-10 (IL-10) ve transforme edici biiyiime faktdr-beta’ yida (TGFB) igeren (15) bazi anti-
inflamatuar sitokinlerde ise diisiis meydana gelir. Bu durum ateroskleroz basta olmak {izere bir takim
KVH’ lerin meydana gelmesi ile beraber lipid yogunlugunun artisina neden olur. Ornegin, MI
hastalarinda obezitenin de eslik etmesiyle birlikte IL-1B, IL-6 ve TNFa gibi inflamatuar sitokinlerde
yiikselme gozlenirken; obezitesi bulunmayan MI hastalarima gore IL-10 diizeyinde ise diisiis
gorilmiistiir (3).

inflamasyonda Rol Oynayan Adipokinler
Leptin

Leptin, inflamasyonun baslamasi ve gelisiminde yer alan 6nemli adipokinler arasinda bulunmaktadir
(16). inflamasyonun ateroskleroza kadar uzanabilen siirecinde rol oynar. Obez olan hastalarda miyokard
ve damar yapist leptinin inflamatuar fonksiyonlarina karsi dayanikli degildir (11). Leptin; IL-6, TNFa
ve monosit kemotaktik proteinin (MCP-1) daha fazla salgilanmasini saglar. Bu artis: endoteliyal-
selektin (E-selektin), vaskiiler hiicre adezyon molekiili 1 (VCAM-1) ve hiicreler arasi adezyon
molekiilii 1 (ICAM-1) gibi adhezyon molekiillerinin ekspresyonunu fazlalastirarak inflamasyonu
tetikler. Bu durum monositlerin vaskiiler endotel hiicre ¢eperlerine dogru yonelmesine neden olur.
Sonucunda ise, vaskiiler endotel hiicre baglantilarinin gegirgenliginin olmasi gerekenden daha fazla
olmasina ve ateroma sebep olur (10). Ayrica leptin, serbest radikallerin (6zellikle reaktif oksijen tiirleri)
sentezini ve endotel hiicrelerin proliferasyonunu tetikler. Bu durum nitrik oksit (NO) bagimh
vazorelaksasyona zarar vererek vazokonstriksiyon ve tromboz olusumuna katki saglar. Endotel
fonksiyon bozukluguna ve aterosklerozun gelisimine neden olur (12).

Retinol baglayici protein 4

RBP4, fazla oranda visseral yag bulunan kisilerde ciddi seviyede ylikselir. RBP4’ iin serum
konsantrasyonunun artmasi demek trigliserit ve kolesteroliin yiikselmesi, HDL’ nin diismesi, metabolik
sendrom, hipertansiyon ve VKI’ nin ylikselerek aterosklerozla iligkili olmas1 demektir (17).
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Inflamasyonda Rol Oynayan Inflamatuar Sitokinler
Interlokin-1p

IL-1pB; hasarli endotel hiicrelerden, bagisiklik hiicrelerinden ve kardiyak hiicrelerden salinmaktadir.
Ozellikle kardiyak inflamasyon ile baglantilidir. Ornegin akut miyokard enfarktiisii, kaspaz-3
araciligryla gerceklesen apoptozdan dolayi kardiyak hiicrelerde hasar olusturan IL-1B’ nin aracilik ettigi
kardiyak inflamasyonu tetikler. (18). IL-1B' yi durdurmak kardiyovaskiiler inflamasyonu ciddi oranda
hafifletse de inflamasyonu tam anlami ile bloke edemeyebilir (19).

interlokin-6

Interlokinler icerisinde KV inflamasyon ile ilgili en fazla ¢alisilan, proinflamatuar bir sitokin olan I1L-6’
dir. Akut iskemiden sonra kardiyak dokuda olusan hasarda etkinligi bulunmaktadir. Organ yetmezligi
ve doku hasarina neden olan proteinler akut faz proteinleridir ve bu proteinlerin sentezinin
gerceklesmesi |L-6" nin salgilanmasina baghdir. IL-6 ile beraber CRP seviyelerinin artmasi akut
iskemik bir durumun oldugunu gosterir. Kalp yetmezligi (KY) yinelenmesinin belirtecidir. IL-6 diizeyi,
obez ve KV riskleri bulunan hastalarda incelendiginde yilikselmis oldugu goriiliir. Ek olarak, yiikselmis
IL-6 seviyeleri endotel fonksiyon bozuklugunun da habercisidir. IL-6 seviyesi kalp ameliyati olan
hastalarda yiikseldigi zaman mortalitenin 6énemli bir habercisidir (3).

Tiimor Nekroz Faktor-a

TNF-o, makrofaj ve mast hiicrelerinden dolasima aktarilmaktadir. Bir¢ok inflamatuar sitokini
tetikleyerek KV inflamasyonda yer almaktadir. Miyokardit hastaligina sahip hasta kalbinde, TNF-o’ nin
RNA ve protein miktarlart ile reseptor I ve reseptor II” de artis gézlemlenmektedir. Kronik KY bulunan
hastalarda da yine TNF-a ve reseptorlerinde artig sz konusudur. Ayrica, TNF-a araciligiyla matriks
metalloproteinaz-3 (MMP-3) sinyal yolunun etkinligi kardiyak remodeling’ de rol oynar (3).

Tablo 1. Kardiyovaskiiler Hastalikta ve Obezitede Inflamasyonun Diizenleyicileri (20)

Ateroskleroz iizerindeki etkisi Metabolik fonksiyon iizerindeki etkisi

IL-6 Ateromlardaki enflamasyonu daha da artirmak icin | Genetik analizde insiilin duyarliligini bozar ve
makrofajlar tarafindan salgilanir T2D riskini artirir

TNF-a -Mendelian randomizasyon analizinde KVH ile | Yag dokusundaki makrofajlar tarafindan
nedensel olarak iligkilendirilmistir salgilanir.  hayvan  modellerinde insiilin

-Ateromlardaki makrofajlar ve enflamatuar hiicreler | Sinyalinin azalmasinda rol oynar
tarafindan salgilanarak enflamasyonu daha da artirir

PAI-1 tPA'y1 inhibe ederek ve fibrinoliz ve aterotromboza | Serbest yag asidi, abdominal yag birikimi olan
katkida bulunarak intravaskiiler trombiis ve KVH | bireylerde bulunan yiiksek seviyelerde tiretimi
riskini artirir artirir

Serbest yag | Makrofajlarda NLRP3 inflamazoma ve TLR4'i | Ektopid lipid birikimine, insiilin direncine ve tip

asidi aktive eder 2 diyabete katkida bulunur

IL: Interldkin, PAI-1: Plazminojen aktivatiér inhibitér-1, TNF-o: Tiimdr nekroz faktor alfa, tPA: Doku plazminojen aktivatorii.
Anti-inflamatuar Sitokin: Interlékin-10

IL-10, sitokin grubu igerisinde bulunan pleyotropik anti-inflamatuar sitokindir. B hiicreleri, makrofaj /
monosit hiicreleri, Th2 hiicreleri, Treg hiicreleri ve mast hiicrelerini de igeren ¢esitli bagisiklik
hiicrelerinden salgilanmaktadir. IL-10'un KV fonksiyonlarda anti-inflamatuar 6zelligi ile taninmaktadir.
Diyabetik bireylerde kardiyak inflamasyon, IL-10 sentezinin azalmas ile gergeklesir. Bu azalmanin
nedeni IL-10 promotor dizisinin —1082 pozisyonundaki bir polimorfizmdir (21). IL-10 destegi ile
gerceklestirilen tedavilerde kardiyak inflamasyon hafifletilir. Bu diizelme saglanirken IL-10 destegi; IL-
1, IL-6 vb. inflamasyona neden olan sitokinlerin azaltilmasinda rol oynar (22). Ayrica MI sonrasi kalbe
kok hiicrelerin gegisini saglar. Bu kok hiicreler kemik iliginden aktarilan hiicrelerdir (23).

Kisacasi, IL-10, kardiyak inflamasyon baglaminda kapsamli bir sekilde incelenen ve stromal hiicre
kaynakli faktor-1 (SDF1) ve sinyal doniistiiriicii ve transkripsiyon aktivatérii 3’ i (STAT3)
etkinlestirirken HuR ve mikroRNA-21 ve mikroRNA-375" i engelleyerek kardiyak inflamasyonun
azaltilmasim saglayan anti-inflamatuar bir sitokindir. IL-10" un aktivasyonu ile fibr6z ile baglantili
kardiyak hipertrofi ve MI siddeti disiirtiliir (3) (Sekil 1).
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Sekil 1. IL-10’ un Kalbin Rejenerasyonuna Nasil Yardimer Oldugunun Sematik Gosterimi (24)

TARTISMA

VKI, bir bireyin saglhkli bir kilo araliginda bulunup bulunmadigim tespit etmek igin kullanilan bir
ol¢iimdiir. (2). VKI hesaplamalarina karsin bel cevresi ve bel-kalga orani hesaplamalarindan miyokard
enfarktiisii ve metabolik rahatsizliklarin tespitine yonelik daha iyi sonuclar elde edilebilir (25). Ciinkii
bel ¢evresi ve bel-kalca orani viicut yag dagilimi ve merkezi obezite ile baglantilidir. Bu baglant1 ayni
zamanda morbidite ile iliskili olmasinin sebebidir (2). Enfeksiyon, obezite ve diyabetinde icinde
bulundugu bir¢ok hastalik inflamasyon ile baglantilidir (3). Leptin, resistin, retinol baglayici protein 4
(RBP4) (16) gibi adipokinler ile (9) interlokin-1p (IL-1f), interlokin-6 (IL6), CRP, timor nekroz faktor-
alfa (TNFa), plazminojen aktivatér inhibitér-1 (PAI-1), vb. inflamasyon medyatorleri kronik
inflamasyonda yer alir (3) omentum-1 ve adiponektin ise anti-aterojenik ve anti-inflamatuar etkinlik
gosteren adipokinler grubundadir (9). EI-Wakkad ve arkadaslar1 86 obez hastada, merkezi obezite ile
anti-inflamatuar sitokinler arasindaki iligskiyi degerlendirdi. Hastalar iki gruba ayrildi. Bel-kalg¢a orani
0,8’ in iistiinde olan 43 hasta ¢aligma grubu olurken, bel-kalga orani 0,8' in altinda olan 43 hastada da
kontrol grubu olarak ¢alismaya dahil edildi. Calisma sonucunda, bel-kal¢a orani 0,8’ in {istiinde olan
calisma grubunda IL-1B, TNF-a, leptin ve proinflamatuar sitokinlerde ylikselmelerin oldugu
goriilmistiir. Buna karsin adiponektin seviyelerinde ise diisiis tespit edilmistir (26). 2015° de Larsson
ve arkadaslarinin yaptigi calismada, TNF-a ve IL-6 'nin obezitenin neden oldugu inflamasyonda 6nemli
etkinliklerinin bulundugu ve yogunluklarinin da VKI ile ayn1 dogrultuda arttigin1 ortaya koymuslardir
(27). Diyabet ve/veya metabolik sendromlu ve KY bulunan obez hastalar tizerinde yapilan bagka bir
aragtirmada, leptin ve CRP arasindaki baglanti kanitlanmigtir (28). Obez bireyler ile obez olmayan
bireylerin KVH riski yoniinden karsilagtirildigi Framingham Saglik aragtirmasinda, aterosklerotik riskin
obez bireylerde daha fazla oldugu rapor edilmistir (30). Bunun aksine, diizenli sekilde statin ilaglar
kullanan veya diyetine dikkat eden bireylerde IL-6, TNF-a ve CRP gibi inflamatuar sitokinlerde diisiis
gbzlenirken adiponektin seviyelerinde ise yiikselme oldugu goriilmiistiir. Bu durum aterosklerotik
hastaligin azalmasim1 saglamistir (31). Ayrica, izoproterenol miidahelesi ile kardyak hipertrofi
olusturulan farelerde IL-1f ve TNF-a inflamatuar sitokin seviyelerinin kardiyomiyositlerde
fazlalastigini, TL-10 uygulamasi ile [STAT-3 vasitasiyla niikleer faktér-kappaB (NF-xB) inhibisyonu
yolu ile] bu sitokinlerin seviyelerinde azalma oldugu agiklanmustir (32).

Yapilan bir ¢ok calismada elde edilen kanitlara gore, kronik inflamasyonun obezite ile baglantili
metabolik disfonksiyonun patogenezinde yer aldigini ortaya koymustur. Buna ilaveten, aterosklerotik
lezyonlar ve bunun gibi ¢esitli KV olaylar1 indiikleyen yiiksek proinflamatuar sitokin seviyeleri arasinda
kesin bir iligki oldugu kanitlanmistir (33).
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Bilim adamlar1 obezitenin yan etkilerini minimuma indirgeyebilmek i¢in ¢ok sayida arastirma yapmustir.
Bu amagla; deneysel arastirmalar i¢in kemirgenleri (fareler) tercih etmislerdir ve kemirgenler iizerinde
farkli obezite protokolleri uygulamiglardir. Bu obezite protokolleri arasinda; %10, %45 ve %60 yag
iceren beslenme sekilleri yer almaktadir. Olmas1 gereken bir kemirgen diyeti yaklasik %10 yag ihtiva
etmektedir. Bunun disindaki %45 ve %60 yagli besinler kemirgenler igin yliksek yagli diyet olarak
adlandirilmaktadir. %45 yag oranm1 bulunan beslenme seklinde, farelerde obezite olusturulurken; %60
yag igeren beslenme seklinde ise daha ¢abuk ve daha fazla obez fareler elde edilmektedir. Calisma
zamaninin kisalmasi ve obezitenin arttirilmis olmasi arastirmacilar i¢in 6nemli bir avantajdir. Clinkii bu
durum hem maliyetin diisliriilmesini saglamakta hemde c¢aligma siiresini kisaltmaktadir. Bu yiizden
birgok bilim insaninin tercihi, %60 yliksek yagh diyet ile beslenme sekli olmaktadir (34).

Yag dokusunun inflamasyonu, immiin sistemin bozulmasina neden olur. Bu durum TNF-a, IL-18, IL-
6, MCP-1 ve PAI-1 ve gibi proinflamatuar sitokin diizeylerinin artmasi ile sonuglanir (35). Yiiksek yagh
diyetle ile beslenen farelerde epididimal beyaz yag dokusu inflamasyonu, TNF-o ve IL-6 gibi
proinflamatuar sitokinlerde yiikselme gozlemlenmistir (36). Yiiksek yagl diyet ile beslenen fareler
tizerinde yapilan baska bir ¢aligmada, hem IL-10 nakavt farelerde hem de vahsi tip farelerde sol atriyum
fibrozisinin olustugu, nakavt farelerde ise atriyal fibrozun daha fazla meydana geldigi goriilmiistiir.
Obez ve IL-10 nakavt farelerde makrofaj ve monosit seviyelerinde artma goriiliirken; TNF-o ve IL-1p’
da da aym sekilde yiikselme goriilmistiir. Ayrica, yine IL-10 nakavt farelerde MCP-1 diizeyleride de
artis bulunurken; vahsi tip farelerde proinflamatuar sitokinlerin dolagima aktarilmasi daha az olmustur.
IL-10 uygulamasi ile yiiksek yagl diyet kaynakli obeziteden dolayr meydana gelen atriyal fibrilasyona
kars1 hassasiyet ve sol atriyum remodeling’ i ciddi diizeyde iyilestirdigi kanitlanmistir (37).

SONUC

Yapilan c¢aligmalar sonucunda obezitenin, KVH’ lerin riskinin artmasinda etken oldugu ortaya
konulmustur. Ciinkii yag dokusu inflamasyonunun KVH’ lerin patolojik kaynagini olusturan bir endotel
degisikligine sebep olabilecegi rapor edilmistir (29). Ayrica sistemik inflamasyonun indirgenmesinin de
kardiyak fonksiyonlarin muhafazasinda 6nemli rolii bulunmaktadir. Bu koruma baz1 patolojik kosullarin
engellenerek olumsuz kardiyak remodeling’ in azaltilmasi ile miimkiindiir. Sistemik inflamasyonun
azaltilmasi, inflamatuar immiin hiicrelerinin etkinliginin minimum seviyeye indirgenmesi kardiyak
inflamasyon bakimindan olumlu yonde biiyiik katki saglayacaktir (3).
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Dear Editor,

We wish to share our insights on the critical prognostic significance of tumor budding (TB) in bladder
cancer (BC) and underscore the urgent necessity for further molecular-level investigations in this
domain, prompted by recent studies. Tumor buds, also referred to as “sprouts,” are defined as isolated
single tumor cells and/or small clusters comprising fewer than five tumor cells, which originate from
the invasive tumor margin and infiltrate the stroma. These entities were first characterized by Imai in
the 1950s (1). The TB scoring system, established by the “International Tumour Budding Consensus
Conference” (ITBCC) in 2016, has been validated as an independent predictor of lymph node metastasis
in pT1 colorectal cancer cases and poor survival outcomes in stage 2 colon cancer cases, and it is now
routinely reported by pathologists (2). Tumor buds are intimately associated with epithelial-
mesenchymal transition (EMT) and engage in interactions with the tumor microenvironment (TME),
tumor stroma, and immune system cells (3). This dynamic interaction at the molecular level in budding
tumor cells establishes a distinctive signature characterized by: upregulation of MMP-7 and MMP-9
expressions, which play a role in extracellular matrix degradation; anoikis resistance through the
enhanced expression of TrkB; frequent upregulation of stem cell markers such as LGR5, ALDHL1, and
CD44; immune evasion facilitated by the loss of MHC class I expression; increased TGF[} expression
and regulation of TGFp signaling; regulation of WNT signaling; a decrease in miRNA-200 expression,
accompanied by the epigenetic upregulation of EMT-associated transcription factors, including ZEB,
TWIST, and SNAIL; reduced expression of E-cadherin, particularly at the cell membrane, and B-catenin;
an increase in mesenchymal markers like Vimentin, alongside a reduction in Cytokeratin expression;
low levels of Ki-67 and Caspase-3 expression; and a relatively spindle-shaped morphology with podia
formation (3). While it is generally accepted in solid tumors that “an increase in tumor buds correlates
with a poorer clinical outcome” (3), the body of research examining TB as a prognostic marker in non-
gastrointestinal tumors—particularly in BC—remains limited. As of August 8, 2024, a PubMed search
using the MeSH terms “tumor budding AND bladder cancer*” yielded 34 studies, of which only 10
were found to be directly relevant to this subject.

Fukumoto and colleagues investigated the prognostic effects of TB in 121 cases of pT1 non-muscle-
invasive bladder cancer (NMIBC) and demonstrated that TB positivity was statistically significantly
associated with pT1 sub-staging (microinvasion/extensive lamina propria invasion) (p=0.002), tumor
architecture (papillary/nodular) (p=0.023), and lymphovascular invasion (LV1) positivity (p=0.001) (4).
Additionally, it was reported that the 5-year progression-free survival rate was statistically significantly
higher (p=0.001) in TB-negative pT1 BC cases (88.4%), and that TB was an independent risk predictor
for progression to muscle-invasive bladder cancer (MIBC) in both the entire pT1 BC cohort and the
subgroup receiving intravesical BCG instillation according to Cox regression analysis (4). Building on
these findings, the researchers also observed that in 86% of TB-positive cases, E-cadherin
immunoexpression in the tumor center was higher than in the TB areas, highlighting the relationship
between TB and EMT in pT1 BC cases (4). While Fukumoto et al. focused on the clinical implications
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of TB, Miyake and colleagues delved into the underlying molecular mechanisms. In their comprehensive
study, they used MGH-U3, UM-UC-14, and UM-UC-3 cells in an orthotopic bladder tumor model in
SCID mice and suggested that COL4A1 and COL13A1 might play a primary role in the formation of
the infiltrative pattern of TB (5). However, as accurate TB analysis can be complicated by peritumoral
inflammatory infiltrate or reactive stromal cells, Brieu and colleagues adopted a different approach by
targeting cytokeratin, which had previously been shown to effectively distinguish TBs. They enhanced
their analysis by applying machine learning and automated image analysis to IF-stained samples, thereby
achieving more accurate quantification in a sample of 100 MIBC cases (6). In addition to these efforts
to improve prognostic assessments, Liu and colleagues conducted a bioinformatics-based study in which
they evaluated the tumor stroma ratio (TSR) and TB together in MIBC cases. By developing a TSR-TB
scoring system, they reported that increased TSR-TB might be an independent poor prognostic factor
for overall survival (7). In contrast, in the study conducted by Kucuk and colleagues on a sample of 60
MIBC cases, no statistically significant relationship was found between TB and tumor necrosis
(p=1.000), LVI (p=0.114), or perineural invasion (p=0.712) (8). However, a different perspective is
offered by Seker and colleagues, who, in their study involving a sample of 108 MIBC cases, found that
TB was statistically significantly associated with overall survival (p=0.004) (9). The researchers
reported that TB could be a useful parameter for predicting prognosis in MIBC cases (9). Further
emphasizing the prognostic importance of TB, Soriano and colleagues quantified TB in a sample of 108
MIBC cases that had undergone pancytokeratin staining and reported that TB is an independent risk
predictor for mortality (10). The researchers further noted that MIBC cases with 14 or more TBs were
associated with an increased risk of mortality as well as a higher tumor stage, suggesting that each
additional TB increases the cancer-specific mortality risk by approximately 2% in these cases (10).
Expanding on these findings, Busquets and colleagues, in their study involving 168 high-grade stage
pT1 NMIBC cases, reported that TB (when present with a count of 6 or more) (p=0.032, HR: 2.1), along
with the presence of carcinoma in situ (CIS), endoscopic tumor pattern (papillary/solid), and the absence
of BCG induction, was significant in predicting disease progression according to multivariate variance
analysis (11). The researchers also emphasized that the inclusion of TB in the TNM staging system
should be carefully considered and that it could assist in the decision-making process for early radical
cystectomy in high-grade stage pT1 NMIBC cases (11). Eckstein and colleagues built on this by
studying 92 pT1 NMIBC cases with pancytokeratin staining. They reported that, according to Kaplan—
Meier analysis, TB was statistically significantly associated with worsened recurrence-free survival
(p=0.005), progression-free survival (p=0.017), and cancer-specific survival (p=0.002) (12). The
researchers also found that the presence of TB was associated with multifocal tumors (p=0.003) and
extensive lamina propria invasion when pT1 sub-staging was performed (p<0.001) (12). Interestingly,
among the cases that received BCG instillation, those without TB not only had better recurrence-free
survival (p=0.012), progression-free survival (p=0.011), and cancer-specific survival (p=0.022), but also
no progression or disease-related deaths were observed in this group (12). Finally, Yang and colleagues
contributed further by conducting a retrospective study involving 80 BC cases (36 NMIBC and 44
MIBC) (13). They investigated the prognostic effects of EPDR1 immunoexpression and TB
guantification (13). The researchers quantified TB in 44 MIBC samples, considering those with six or
more TBs as positive. The study found that EPDR1 immunoexpression varied statistically significantly
(p<0.05) with tumor stage, and MIBC cases with high EPDR1 immunoexpression were statistically
significantly more likely to have increased TB (p<0.05) (13). Furthermore, an increased TB count was
associated with a tendency toward a worse clinical status in MIBC cases (p<0.001) (13).

The scoring of TB varies depending on the type of solid tumor. As a result, following the development
of a standardized scoring system that can be adapted to BC, the inclusion of TB as a prognostic marker
in routine histopathological evaluation could provide clinicians with significant advantages in risk
stratification and treatment planning, particularly in managing patients with high-grade stage pT1
NMIBC who require accurate progression prediction. Although TB scoring is more easily and reliably
performed on slides stained with pancytokeratin IHC, the fact that it can also be commonly done on
routine H&E stained slides makes this cost-effective marker an attractive option for clinical use in BC
as well. Since tumor budding is biologically closely related to EMT and the TME, detailed investigation
of the underlying molecular mechanisms holds promise for the development of actionable targets. In
this context, we believe that further multicenter prospective studies and more detailed molecular
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analyses are necessary to validate the clinical utility of TB and evaluate its integration into existing
prognostic models. These investigations could not only validate the clinical utility of TB but also pave
the way for more personalized treatment strategies in BC.

Sincerely.
DESCRIPTIONS
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Noninvasive Diagnostic Methods Are Useful in Malignant Pleural Effusions
Malign Plevral Eflizyonlarda Noninvazif Tan1 Yontemleri Faydalidir

Fatos Kozanh!
IKahramanmaras Siitcii Imam University, Faculty of Medicine, Thoracic Surgery, Kahramanmaras, Tiirkiye

Dear Editor,

I read with interest the case report titled "Chronic Lymphocytic Leukemia Hospitalized Due to Pleural
Effusion - Case Report" written by Bahar Agaoglu Sanli in the Acta Medica Ruha journal, page 1.3
(2023): 468-473. As a writer interested in pleural effusions in thoracic surgery, the case caught my
attention. Pleural effusions are an area that requires research because they are a common clinical
condition with multiple pathophysiologies (1).

In the case report, it is seen that the author performed diagnostic methods related to pleural effusion
management, but preferred to perform a blind biopsy because the patient's general condition was not
suitable for surgical biopsy. In the study, no malignant cells were observed in the pleural fluid and no
malignant cells were detected as a result of blind biopsy. | believe that the author's contribution to the
dark side of pleural effusions with this case resulting in mortality will bring a remarkable perspective to
the literature and | congratulate the author. Currently, aspiration and cytological evaluation of pleural
fluid is the main diagnostic method. However, cytological evaluation is 60% sensitive for diagnosis.
The presence of tumor cells in pleural effusion has diagnostic value in malignant pleural effusions;
however, the chance of finding tumor cells in the fluid is low (1). Since the pleural biopsy performed in
the study was a blind biopsy, the probability of finding pathological tissue in the pleura would also be
low. There is a higher chance of finding tumor markers instead (2).

In a retrospective study conducted by us in 2022, it was revealed that immature granulocyte levels
contributed to the diagnosis of malignant pleural effusion (1). The author's study has shown once again
that the probability of finding malignant cells in malignant pleural effusions is low even with repeated
thoracentesis. Not every patient may be clinically suitable for surgical biopsy. Some malignancies may
show low 18-Fludeoxyglucose uptake in positron emission tomography. In this case, less invasive
peripheral markers can also be used in diagnosis.

Sincerely.
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