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INTRODUCTION

ABSTRACT

Objective: Anesthetics have various effects on intracranial pressure (ICP). We aimed to
compare the effects of sevoflurane and desflurane on intracranial pressure during laparo-
scopic cholecystectomy.

Methods: After obtaining ethical approval and patients’ informed consent, 69 patients
scheduled for laparoscopic cholecystectomy were randomized into Group-S and Group-D.
Demographic data, hemodynamics, and ultrasonographic optic nerve sheath diameter
(ONSD) values were recorded. Patients were administered propofol, fentanyl, and rocuro-
nium for induction of anesthesia. Anesthesia was maintained by administering sevoflurane in
Group-S, desflurane in Group-D, and remifentanil infusion. The respiratory rate was adjust-
ed, with end-tidal carbon dioxide (ETCO,) values of 35-40 mmHg. The ONSD measure-
ments, hemodynamics, and ETCOZ levels were recorded at 5 minutes after induction (T1),
3 minutes after creating pneumoperitoneum and reverse Trendelenburg position (T2), 20
minutes of pneumoperitoneum (T3), and 5 minutes after terminating pneumoperitoneum
(T4). All parameters were recorded by an anesthesiologist blinded to the groups.

Results: Patients had similar demographic data, intraoperative hemodynamic parameters,
SpO,, and end-tidal CO, levels. There was no difference between the groups in ONSD
measured at TO, T1, T2, T3, and T4. Intragroup comparisons revealed that the ONSD was
higher at all measurement times than the baseline in both groups.

Conclusion: Sevoflurane and desflurane had similar effects on ICP during laparoscopic
cholecystectomy, and the intraoperative ICP was higher than the baseline in both groups.

increase intracranial pressure (ICP) during anesthesia.l'l
However, there are no reported adverse effects of these

Organ systems are affected differently during anesthesia minimal intracranial pressure changes on postoperative
applications. Anesthetic agents cause perfusion and pres- neurological outcomes in healthy patients. Laparoscopic

sure changes in the central nervous system, which is their  surgery is widely performed as an alternative to open sur-

site of action. Inhalation anesthetics are known to slightly ~ gery due to its advantages such as reduced bleeding, post-
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operative pain, and length of hospital stay. However, pneu-
moperitoneum and the resulting intra-abdominal pressure
(IAP) may cause many systemic physiological outcomes
such as decreased venous return, hypercapnia due to CO,
absorption through the peritoneal surface, and respirato-
ry acidosis. Studies with animal models have reported the
use of CO, pneumoperitoneum to be associated with ICP.
Increases in intracranial pressure can decrease cerebral
perfusion pressure, leading to cerebral ischemia. There-
fore, anesthetic agents that would minimize fluctuations
in intracranial pressure should be chosen in procedures
known to increase intracranial pressure, such as laparo-
scopic surgeries.” There is a scarcity of research com-
paring the effects of inhalation anesthetics on intracranial
pressure in humans.

Measurement of the optic nerve sheath diameter (ONSD)
with ultrasound is a simple, reliable, and non-invasive tech-
nique for ICP assessment, which has been shown to detect
compliance with the degree of ICP, and the increase in ICP
in clinical settings.®!

We aimed to compare the effects of sevoflurane and des-
flurane—commonly used agents in general anesthesia
practice—on intracranial pressure during laparoscopic
cholecystectomy via measuring the optic nerve sheath di-
ameter with ultrasound.

MATERIALS AND METHODS

This study was carried out between 15.03.2019 and
15.03.2020. After ethical committee approval (2019/28)
and obtaining informed consent forms from the patients,
this prospective, randomized, double-blind study was car-
ried out in accordance with the Helsinki Declaration. We
randomized 69 ASA 1-3 risk group patients who were
scheduled for laparoscopic cholecystectomy into Group
S and Group D using the sealed envelope method. The
patients were not provided any information about their
group. Those with a history of increased intracranial pres-
sure or with any condition that might cause an increase
in intracranial pressure (ischemic cerebrovascular event,
intracranial hemorrhage, brain tumor), those with eyeball
diseases, glaucoma patients, those with a history of cata-
ract surgery, and those <I8 years of age were excluded
from the study. Routine monitoring, which includes elec-
trocardiography, non-invasive blood pressure, pulse ox-
imetry, and the bispectral index, was performed, and the
levels were recorded, followed by the optic nerve sheath
diameter measurement on the right and left eyelids before
induction (T0). Measurements were made 3 mm beneath
the point where the optic nerve enters the globe by a
USG (My Lab30 Gold, Esaote, Genova, Italy) 12 MHz lin-
ear probe placed transversely on the closed eyelid and at
an angle of around |5 degrees. The measurements were
repeated twice in both eyes, and the average was record-
ed. The patients were not premedicated, and 2 — 2.5 mg/
kg propofol and 2 mcg/kg fentanyl were administered for
anesthesia induction with a BIS value of <60, and 0.6 mg/

kg rocuronium for muscle relaxation. After intubation, the
patients were ventilated with volumes of 6—8 ml/min ac-
cording to their ideal body weight. The respiratory rate
was adjusted to |10—14/min, with the patient’s end-tidal
carbon dioxide values between 3540 mmHg. Using a
mixture of 40% oxygen and 60% air, anesthesia was main-
tained by administering |-2% sevoflurane in Group S, 4-6%
desflurane in Group D, and 0.05-0.5 mcg/kg remifentanil
infusion, with a BIS value of 40-60. The vaporizers were
adjusted according to randomization by a specialist who
was not involved in the study follow-up, and the top of
the vaporizers was covered with gauzes to block the view
of the measurer. The pneumoperitoneum pressure was
maintained at 12 mmHg during the surgery. The mean
blood pressure, heart rate, peripheral oxygen saturation,
end-tidal carbon dioxide level, and optic nerve sheath di-
ameter were recorded at 5 minutes after induction (T1),
3 minutes after creating pneumoperitoneum and placing
the patient in the reverse Trendelenburg position (T2), 20
minutes of pneumoperitoneum (T3), and 5 minutes after
terminating pneumoperitoneum and placing the patient in
the supine position. In addition, the average of the right
and left optic nerve diameters was recorded. After the
gallbladder was removed, | g paracetamol and | mg/kg tra-
madol were intravenously administered for postoperative
analgesia, and 4 mg ondansetron for postoperative nausea
prophylaxis. Following the completion of the skin sutures,
the inhalation anesthetic was discontinued, and 0.02 mg/kg
atropine and 0.05 mg/kg neostigmine were intravenously
administered to reverse the neuromuscular blockade. Pa-
tients with a BIS value of >85 and adequate spontaneous
ventilation were extubated. All perioperative parameters
were recorded by an anesthesiologist who was not in-
volved in patient follow-up and blinded to the inhalation
anesthetic used.

The findings of the study were assessed using IBM SPSS
Statistics 22 (IBM SPSS, Tiirkiye) for statistical analyses.
The normality of the parameters was tested by the Shap-
iro-Wilk test. The assessment of the study data included
descriptive statistical methods (mean, standard deviation,
frequency) as well as the Student’s t-test to compare nor-
mally distributed parameters between two groups, and the
Mann-Whitney U test to compare non-normally distribut-
ed parameters between two groups for the comparison
of quantitative data. A repeated-measures analysis of vari-
ance was used for within-group comparisons of normally
distributed parameters, and the Bonferroni test was used
to reveal the period causing the difference. The Friedman
test was used for within-group comparisons of non-nor-
mally distributed parameters. The Fisher-Freeman-Hal-
ton’s test and Yates’s correction for Continuity were used
to compare qualitative data. A p-value of <0.05 was con-
sidered statistically significant.

A study using sevoflurane found the ONSD measured at
3 minutes after the creation of pneumoperitoneum to be
4.940.4 mm.M! Assuming that the ONSD in anesthesia
with sevoflurane was 10% different from that in anesthesia
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with desflurane, the mean difference between sevoflurane
and desflurane was 0.49 mm. Accordingly, the number of
samples was calculated to be at least 25 patients for each
group, at 90% power, and a p level of <0.05. Considering
the losses during follow-up, a total of 69 patients were
included in the study.

RESULTS

A total of 69 patients were included in the study. Three
patients were excluded due to desaturation in one patient
and deteriorated hemodynamic parameters in two pa-
tients. The data were assessed for 66 patients, with 33 per

Table I. Demographic data
Group § Group D
Mean * SD Mean * SD
Age (years) 47.94+11.93 49.45+11.47 '0.604
BMI (kg/m?) 29.73+5.52 29.34+5.23 '0.770
n (%) n (%)
Sex
Male 8 (22.9%) 6 (19.4%) 20.964
Female 27 (77.1%) 25 (80.6%)
ASA
| 29 (82.9%) 22 (71%) 30.162
2 6 (17.1%) 6 (19.4%)
3 0 (0%) 3 (9.7%)
'Student t test, 2Continuity (yates) correction, *Fisher freeman halton test. BMI: Body Mass Index.
Right -
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Figure 1. Right Optic Nerve Sheath Diameter Measure-

ments. Student t test, Bonferroni test, *p<0.05 indicates signifi-
cant difference compared with the baseline measurements for
Group S; #p<0.05 indicates significant difference compared with
the baseline measurements for Group D.

Figure 3. Mean Optic Nerve Sheath Diameter Measure-

ments. Student t test, Bonferroni test, *p<0.05 indicates signifi-
cant difference compared with the baseline measurements for
Group S; #p<0.05 indicates significant difference compared with
the baseline measurements for Group D.
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Figure 2. Left Optic Nerve Sheath Diameter Measure-

ments. Student t test, Bonferroni test, *p<0.05 indicates signifi-
cant difference compared with the baseline measurements for
Group S; #p<0.05 indicates significant difference compared with
the baseline measurements for Group D.

Figure 4. End-tidal Carbon Dioxide Levels. Student t test,
Bonferroni test, *p<0.05 indicates significant difference compared
with the baseline measurements for Group S; #p<0.05 indi-
cates significant difference compared with the baseline measu-
rements for Group D.
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group. The demographic data of the study patients were
similar (Table I).

Right, left, and mean ONSD values were similar in both
groups at all measurement times. The within-group com-
parison revealed that the mean ONSD was higher than the
baseline value at all measurements (Figure 1-2-3).

The mean blood pressure (MBP) was similar. In Group S,
the MBP was lower than the baseline value after intubation
and at 5 minutes after terminating pneumoperitoneum
(T4) (p=0.000; p=0.006). In Group D, the MBP was lower
than the baseline value at all measurement times (p=0.000;
p=0.003; p=0.000; p=0.000).

The mean heart rate was similar in both groups. There
was no difference in the ETCO, levels between the two
groups of patients, but the ETCO, levels in both groups
were higher at all measurement times compared to the
first measurements (Figure 4).

DISCUSSION

It is known that inhalation anesthetics, which are frequently
used agents during anesthesia applications, have vasodilator
effects. These effects become evident with increasing con-
centrations, and general anesthesia significantly increases
cerebral blood flow, and thus may result in increased intra-
cranial pressure.’! Sujata et al.! compared the effects of
propofol and sevoflurane on intracranial pressure during lap-
aroscopic pelvic surgeries by measuring the ONSD and re-
ported that the highest mean ONSD was significantly lower
in the propofol group than in the sevoflurane group. Limited
studies are exploring the effects of two inhalation agents on
intracranial pressure. Fraga et al.! reported no difference in
the effects of desflurane and isoflurane on intracranial pres-
sure in normocapnic patients. Sponheim et al.l”} investigat-
ed the effects of isoflurane, desflurane, and sevoflurane on
intracranial pressure in children with a suspected increase
in intracranial pressure, showing that isoflurane and sevo-
flurane did not increase ICP from the baseline value, while
desflurane caused an ICP higher than the baseline value. Hol-
mstrom et al.l'l also demonstrated a greater effect of desflu-
rane on ICP than sevoflurane. Our study assessed the effects
of sevoflurane and desflurane on intracranial pressure during
laparoscopic cholecystectomy by measuring optic nerve
sheath diameter in patients without intracranial disease and
established that the two inhalation agents had similar effects
on intracranial pressure at all measurement times.

Laparoscopic surgery, which is preferred to conventional
open surgery, has advantages such as being minimally in-
vasive, reduced bleeding, and early discharge.®! However,
laparoscopic surgery requires the creation of pneumoperi-
toneum with CO, in the abdomen to achieve a better view
of the surgical site. This may cause some hemodynamic,
respiratory, and cerebrovascular side effects. The study by
Kamine et al.’’ measured intracranial pressure with a ven-
tricular catheter and reported an increase in ICP during
laparoscopy. The study by Min et al.®! with pediatric pa-
tients assessed intracranial pressure by ultrasonographic

measurement of ONSD in cases undergoing elective lap-
aroscopic surgery and found an increased ONSD to be
correlated with pneumoperitoneum. In our study, ONSD
was higher than baseline values during pneumoperitone-
um. The study by Sahay et al.l'¥ showed that the mean
optic nerve sheath diameter was higher at 5 minutes after
desufflation than the baseline value. Our study also ob-
served that the increase continued at the measurements
after the pneumoperitoneum was created, and the values
after desufflation were higher than the baseline value.

The study by Yashwashi et al.l'l reported that intracranial
pressure increased with increasing pneumoperitoneum
pressures during laparoscopic cholecystectomy. In our
study, the pressure of pneumoperitoneum was fixed at 12
mmHg, and an increased ONSD was detected during the
surgery performed at this pressure. Our findings suggest
that the use of high pneumoperitoneum pressures, espe-
cially in patients with high intracranial pressure, may result
in adverse neurological conditions.

In addition to the pressure effect of the pneumoperito-
neum during laparoscopic surgery, the gas used for insuf-
flation may also change intracranial pressure. The study
comparing pneumoperitoneum with CO,, helium, and ni-
trous oxide in pigs observed that the intracranial pressure
increased significantly in pneumoperitoneum with CO,
compared to other gases. This was attributed to an in-
crease in PaCO,, a decrease in pH values, and an increase
in cerebral perfusion.['? When intracranial pressures were
compared during hyperventilation and hypoventilation af-
ter pneumoperitoneum with CO, in pigs, hypoventilation
was found to cause an increase in intracranial pressure.
[ In our study, end-tidal CO, values were similar in both
groups and were statistically higher than baseline values. In
both groups, there was an increase in ONSD at the mea-
surement times when carbon dioxide was higher than the
baseline measurement. It was concluded that this finding
supported the relationship between CO, and intracranial
pressure reported in previous studies.

The extraventricular drainage system is considered the
gold standard for the measurement of ICP. However, it
has side effects such as brain damage, infection, and hem-
orrhage. With noninvasive CT and MR, it is not possible
to make simultaneous and repeated measurements during
surgery. The ultrasonographic measurement of ONSD has
been found correlated with increased intracranial pressure
and produced reliable results in previous studies.[' Also,
it has become important as it enables instant monitoring.
171 Our study used the ultrasonographic measurement
of the ONSD to evaluate ICP during the operation.

A study on the hemodynamic effects of inhalation anes-
thetics reported that when | MAC sevoflurane and des-
flurane were used, desflurane exhibited more potent va-
sodilator properties and reduced blood pressure more.
81 A study with patients undergoing bariatric surgery
showed that the effects of sevoflurane and desflurane on
hemodynamic parameters were similar when the inhala-
tion agent concentration was titrated by maintaining BIS
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levels between 40 and 60.I'1 A study on intracranial surg-
eries found similar effects of sevoflurane and desflurane
on blood pressure, while the heart rate was lower in the
desflurane group.?® Our study performed volatile agent
titration to maintain the bispectral index in the range of
40-60 and found the heart rate and mean blood pressure
to be similar between groups throughout the operation.

The limitation of our study was that the patients included
in the study had no intracranial diseases. If patients with in-
tracranial diseases were included, the effect of sevoflurane
and desflurane on ICP might be different.

Conclusion

Sevoflurane and desflurane have similar effects on intracra-
nial pressure and hemodynamic parameters during lapa-
roscopic cholecystectomy. Laparoscopic cholecystectomy
causes an increase in intracranial pressure. We believe that
this should not be ignored in risk-group patients, and neg-
ative outcomes should be prevented by taking necessary
precautions.
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Laparoskopik Kolesistektomi Geciren Hastalarda Sevofluran ve Desfluranin
Intrakraniyal Basinca Etkisinin Ultrasonografik Optik Sinir Kilif Capr Olctimu ile
Karsilastinlmasi

Amag: Anestezik ajanlarin intrakraniyal basinca (IKB) farkli etkileri mevcuttur. Galismamizda laparoskopik kolesistektomi operasyonlarinda
sevofluran ve desfluranin intrakraniyal basinca etkilerini karsilastirmayi hedefledik.

Gereg ve Yontem: Etik kurul onay ve hastalardan bilgilendirilmis onam alindiktan sonra laparoskopik kolesistektomi planlanan 69 hasta,
Grup-S ve Grup-D olarak randomize edildi.Demografik ve hemodinamik veriler ile ultrasonografik optik sinir kilifi gapi (OSKC) degerleri
kaydedildi. indiiksiyon igin propofol, fentanil ve rokuronyum kullanildi. Grup-S’ye sevofluran, Grup-D’ye desfluran uygulands; remifentanil
inflizyonu yapildi. OSKC &lgiimleri ve hemodinamik veriler indiiksiyondan 5 dk sonra (T1), pnémoperitonyum olusturulduktan ve ters Tren-
delenburg pozisyonundan 3 dk sonra (T2), pnémoperitonyumdan 20 dk sonra (T3) ve pnémoperitonyum sonlandirildiktan 5 dk sonra (T4)
kaydedildi. Tum parametreler gruplara kér bir anestezist tarafindan takip edildi.

Bulgular: Hastalarin demografik verileri, intraoperatif hemodinamik parametreleri, SpO2 ve ETCO?2 diizeyleri benzerdi. TO, T1, T2, T3 ve
T4'te 6lglilen OSKC'de gruplar arasinda fark yoktu.Grup igi karsilastirmalarda, OSKC’nin tim 6lgiim zamanlarinda her iki grupta da baslangica
gore daha yiiksek oldugu goriildii.

Sonug: Sevofluran ve desfluranin laparoskopik kolesistektomi sirasinda IKB iizerine etkileri benzerdir; laparoskopik cerrahi esnasinda her iki
ajan ile intraoperatif IKB bazale gore yiiksek seyretmektedir.

Anahtar Sozciikler: Desfluran; laparospik kolesistektomi; optik sinir kilif ¢api; sevofluran.
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INTRODUCTION

Ali Fidan,! ® Nesrin Kiral,
Nagehan Ozdemir Barisik,? ® Sevda Sener Comert,!

ABSTRACT

Objective: During the COVID-19 pandemic, a decrease in hospital admissions has been
observed due to fear of exposure to the infectious agent. This situation has raised concerns
about a decrease in presentations and delays in diagnosis among patients with symptoms and
suspicion of lung cancer. Additionally, it is argued that the increase in the number of thoracic
computed tomography scans due to COVID-19 infection supports the view that lung cancer
is being detected in early stages. In this study, we aimed to investigate the impact of the
pandemic on the diagnosis of lung cancer.

Methods: Patients diagnosed with lung cancer in our hospital between 2019-2021 were
evaluated retrospectively. The sex, age, TNM classifications, stages, pathological diagnoses
and treatments of the patients were recorded and the one-year periods before and after the
start of pandemic were compared.

Results: 348 patients with lung cancers were included in the study. It was observed that
292 of these patients were diagnosed with non-small cell lung cancer, and 56 patients were
diagnosed with small cell lung cancer. 182 patients were detected at the |A-3A stages of
non-small cel lung cancer, relatively early stages, while |10 were detected at the 3B-4B stag-
es at diagnosis. The rate of early-stage non-small cell lung cancer diagnosis was 70.3% before
the pandemic and 56.1% after the start of pandemic, with a statistically significant difference
(p=0.013). It was found that the rate of those who underwent curative surgery in the non-
small cell lung cancer group after the start of pandemic decreased (83/164, 50.6%) when the
patient groups were compared in terms of treatment before the pandemic (80/128, %62.5)
(p=0.034).

Conclusion: Our findings indicate that lung cancer diagnoses may have been delayed due to
the restrictions during the pandemic and the anxiety of contracting the disease, or due to
the increased burden on health care system.

fall in hospital admissions because of a fear of exposure by
patients other than those with suspected infection to the

Lung cancer threatens public health and leads to significant
mortality and morbidity, particularly with increased smok-
ing. The incidence of lung cancer is 30-35% per year in
men and 13-14% per year in women worldwide. Research
reports that the incidence of lung cancer rises at a rate of
0.5% per year worldwide.l'l Due to the high growth rate
and early metastasis, nearly two-thirds of cases present
with extensive disease at diagnosis. Despite a positive ini-
tial response to chemotherapy and radiation, it is asso-
ciated with worse long-term survival rates compared to
other cancer types.??!

Since the COVID-19 outbreak, there has been a significant

infectious agent. Besides, there have been many restric-
tions around the world.! This suggests that there may
have been some delays in diagnosis and treatment among
patients with suspected and treated lung cancer. More-
over, the presence of similar symptoms in lung cancer and
COVID-19 pneumonia can be complicated in the differen-
tial diagnosis. It also brings to mind the idea of diagnosing
lung cancer at an early stage with the increase in the num-
ber of thorax computed tomography performed due to
the same symptoms. We aimed to investigate the impact
of the pandemic on lung cancer diagnosis and treatment
in this study.
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MATERIALS AND METHODS

We analyzed the files of 362 patients diagnosed with lung
cancer in our hospital from March [5th, 2019 to Decem-
ber 3lst, 2019, and from March |5th, 2020 to December
31st, 2020, retrospectively. Patients |8 years or older, with
histologically or cytologically proven diagnosis of lung can-
cer [non-small-cell lung cancer (NSCLC), small-cell lung
cancer (SCLC)], were included in the study (Figure 1).
Age, sex, tumor histological subtype, TNM classification,
stage, and treatments of all patients (chemotherapy, radio-
therapy, curative surgery) were recorded. Recurrent lung
cancer and patients who did not receive any treatment
(treatment denied or out of follow-up) were excluded. Pa-
tients were divided into two groups: before the pandemic
and after the start of the pandemic. All data before and
after the start of the pandemic were compared. The Local
Ethics Committee approved the study protocol, number
2022/514/232/8, dated 26.08.2022.

Statistical Analyses

Statistical analysis was performed using SPSS (Statistical
Package for the Social Sciences) version 17 software. De-
scriptive data are expressed as number, mean, standard
deviation, minimum-maximum values, and percentages.
The chi-square test (x2) was used to compare categorical
values. Statistical significance level was taken as p<0.05.

RESULTS

A total of 362 patients were included in the study. Four-
teen patients were excluded from the study because four
patients denied treatment, five patients were out of follow-
up, and five patients had recurrent lung cancer. Three hun-

dred forty-eight patients with lung cancers, consisting of
259 (74.4%) males and 89 (25.6%) females, were included
in the study. The mean age of all patients was 63.819.1
years. Demographic characteristics of patients are shown
in Table 1. It was determined that 292 (83.9%) patients
were diagnosed with NSCLC and 56 (16.1%) patients were
diagnosed with SCLC. The most common subgroups in
NSCLC were identified as adenocarcinoma (n=132, 37.9%)
and squamous cell carcinoma (n=103, 29.6%). One hundred
eighty-two patients were detected at the |A-3A stages of
NSCLC (90 patients before the pandemic, 92 patients af-
ter the start of the pandemic), relatively early stages, while
I 10 were detected at the 3B-4B stages (38 patients before
the pandemic, 72 patients after the start of the pandemic)
at diagnosis. Of all SCLC cases, only three patients were
determined to have a limited stage (two patients before
the pandemic, one patient after the start of the pandemic)
and the remaining 53 patients were determined to have
an extensive stage (31 patients before the pandemic, 22
patients after the start of the pandemic). When analyzed
according to the years, the number of patients diagnosed in
the year before the pandemic was 151 (43.4%), while 197
(56.6%) patients were diagnosed with lung cancer in the
year after the start of the pandemic (NSCLC and SCLC).
The flowchart is shown in Figure |. The rate of early-stage
NSCLC diagnosis was 70.3% (90/128) before the pandemic
and 56.1% (92/164) after the start of the pandemic, with
a statistically significant difference (p=0.013). It was found
that the rate of those who underwent curative surgery in
the NSCLC group after the start of the pandemic (83/164,
50.6%) decreased when the patient groups were compared
in terms of treatment before the pandemic (80/128, 62.5%)
(p=0.034) (Table 2). No significant difference was found in
the SCLC group in terms of stage and curative surgery.
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Figure 1. Patients 18 years or older, with histologically or cytologically proven diagnosis of lung cancer [non-small-cell

lung cancer (NSCLC), small-cell lung cancer (SCLC)].
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Table I. Demographic characteristic of patient
Before the pandemic After the start of pandemic Total
Age 63.7£9.6 63.918.6 63.849.1
Patient (%) I51 (%43.4) 197 (56.6%) 348 (100%)
Gender
Female n (%) 39 (25.8%) 50 (25.4%) 89 (25.6%)
Male n (%) 112 (74.2%) 147 (74.6%) 259 (74.4%)
Table 2. Comparison of non-small cell lung cancer stage and curative surgery before and after the start of the pandemic
Before the pandemic After the start of pandemic p value
Stage |A-3A (n, %) 90 (70.3%) 92 (56.1%) p=0.013"
Curative surgery (n, %) 80 (62.5%) 83 (50.6%) p=0.034"

°p value<0.05: Statistically significance

DISCUSSION

We retrospectively investigated 348 newly diagnosed lung
cancer cases in March-December 2019 and March-De-
cember 2020. Accordingly, 151 patients were diagnosed
in the year before the pandemic and 197 in the year after
the start of the pandemic. We found that the rate of ear-
ly-stage NSCLC diagnosis after the start of the pandemic
was statistically significantly lower than before the start
of the pandemic. Cantini et al.l’! retrospectively scanned
cases from 25 Italian Oncology Clinics in March-Decem-
ber 2019 and March-December 2020. Similar to our study,
they found that 72% of the patients diagnosed after the
start of the pandemic were at Stage 4, statistically sig-
nificantly higher than those diagnosed before the start
of the pandemic. Conversely, in other literature, it was
found that there was no statistically significant difference
between the years in terms of cancer stages at diagnosis.¥]

In addition, it was found that the rate of those who un-
derwent curative surgery in the NSCLC group decreased
after the start of the pandemic when the patient groups
were compared in terms of treatment. In the literature
similar to our study, the number of patients who under-
went surgery decreased after the start of the pandemic,
but conversely, it was not statistically significant.]

The Netherlands Cancer Registry reported nearly a 30%
decrease in all newly diagnosed cancers. This rate has
been reported at a similar rate in newly diagnosed lung
cancers.”l Similarly, cases diagnosed with lung cancer from
May to October in 2018, 2019, and 2020 were retrospec-
tively compared. The authors reported that 124 (86.1%)
cases were newly diagnosed with lung cancer in 2018,
132 (85.7%) in 2019, and 96 (85%) in 2020.1! Patt et al.l¥
retrospectively analyzed and compared cancer cases from
the USA in March-July 2019 and March-July 2020. The au-
thors found a significant decrease in the number of cancer
screenings, biopsies, surgeries, and outpatient admissions.
Furthermore, during April, when the pandemic had the

highest impact, the rates of screenings for breast cancer,
colon cancer, prostate cancer, and lung cancer were 85%,
75%, 74%, and 56%, respectively. Similarly, the impact of
COVID-19 on cancer screenings was retrospectively evalu-
ated, comparing low-dose CT scans for lung cancer before
and after the start of the pandemic, and the authors high-
lighted that both the number of new patients participating
in the screening program and the number of patients in the
screening program decreased after the start of the pan-
demic.”! In cross-sectional studies, it was observed that
the rate of new diagnoses decreased by 46% in six com-
mon cancers, including esophageal and lung cancer, in the
United States between January 2018 and April 2020.['"

Our work has potential limitations as a retrospective and
single-center study. In addition, neoadjuvant or adjuvant
chemotherapy types of patients receiving chemotherapy
were not recorded.

Conclusion

We compared the diagnoses of lung cancer stages one
year before and after March 2020, when the COVID-19
pandemic was first declared in Turkey. Relatively more
cases were diagnosed at a more advanced stage after the
start of the pandemic, and relatively fewer patients had
the opportunity for curative surgery during the pandemic.
Our findings indicate that some lung cancer diagnoses may
have been delayed due to the restrictions during the pan-
demic and the anxiety of contracting the disease, or due
to the increased burden on the health care system.

Ethics Committee Approval

This study approved by the Kartal Dr. Litfi Kirdar City
Hospital Ethics Committee (Date: 26.08.2022, Decision
No: 2022/514/232/8).

Informed Consent

Retrospective study.



108 South. Clin. Ist. Euras.

Peer-review impact of the COVID-19 pandemic on hospital admissions in the
United States. Health Aff (Millwood) 2020;39:2010~7. [CrossRef |

Externally peer-reviewed.
5. Cantini L, Mentrasti G, Russo GL, Signorelli D, Pasello G, Ri-

AuthorShiP Contributions javec E, et al. Evaluation of COVID-19 impact on DELAYing
Concept: S.EE.A., SSC, A.F, S.BS, N.G.K. NBO, R.D; diagnostic-therapeutic pathways of lung cancer patients in Italy
Design: S.FE.A., SS.C, AF, SBS., N.GK. N,B,C“),, R.D; (COVID-DELAY study): Fewer cases and higher stages from a re-
Supervision: S.FEA., SS.C., AF, S.BS, N.GK. NB.O, al-world scenario. ESMO Open 2022;7:100406. [CrossRef ]
R.D.; Materials: S.FE.A., N.B.O, S$.C,, R.D; Data: SFEA, 6. Serra Mitja B, Avila M, Garcia-Olivé L. Impact of the COVID-19
SSC' A.F, RD. Analysis: S.FEA., SSC, A.E, R.D; Liter- pandemic on lung cancer diagnosis and treatment. Med Clin (Barc)
ature search: S.FE.A,, $.5.C., R.D.; Writing: S.FE.A., SS.C., 2022;158:138-9. [CrossRef]
R.D.; Critical revision: S.EE.A., S.S.C. 7. Dinmohamed AG, Visser O, Verhoeven RHA, Louwman MWJ,
van Nederveen FH, Willems SM, et al. Fewer cancer diagnoses
Conflict of Interest during the COVID-19 epidemic in the Netherlands. Lancet Oncol
None declared. 2020;21:750-1. [CrossRef]
8. Patt D, Gordan L, Diaz M, Okon T, Grady L, Harmison M, et al.
REFERENCES Impact of COVID-19 on cancer care: How the pandemic is delaying
cancer diagnosis and treatment for American seniors. JCO Clin Can-
1. Dela Cruz CS, Tanoue LT, Matthay RA. Epidemiology of Lung cer Inform 2020;4:1059-71. [CrossRef ]
Cancer. In: Grippi MA, Elias JA, Fishman JA, Kotloff RM, Pack Al, 9. Van Haren RM, Delman AM, Turner KM, Waits B, Hemingway
Senior RM, et al,, editors. Fishman’s pulmonary diseases and disor- M, Shah SA, et al. Impact of the COVID-19 pandemic on lung can-
ders. 5th ed. New York: McGraw-Hill Education; 2015. cer screening program and subsequent lung cancer. ] Am Coll Surg
2. Sher T, Grace KDy, Adjei AA. Small cell lung cancer. Mayo Clin Proc 2021;232:600-5. [CrossRef ]
2008;83:355-67. [CrossRef | 10. Kaufman HW, Chen Z, Niles J, Fesko Y. Changes in the number of
3. Johnson DH. Management of small cell lung cancer: Current state of US patients with newly identified cancer before and during the coro-
the art, Chest 1999;116:525-30. [CrossRef ] navirus disease 2019 (COVID-19) pandemic. JAMA Netw Open
4. Birkmeyer JD, Barnato A, Birkmeyer N, Bessler R, Skinner J. The 2020;3:2017267. [CrossRef ]
-~

COVID-19 Pandemisinin Akciger Kanseri Tanisi Uzerindeki Etkisi

Amag: COVID-19 pandemisinde bulasici ajana maruz kalma korkusu ile hastane bagvurularinda azalma gérilmistir. Bu durumun, akciger
kanseri semptomlari ve siiphesi olan hastalarin basvurularinda azalma ve tanida gecikmeler olabilecegini diisiindiirmiistiir. Bunun yani sira
COVID-19 enfeksiyonu sebebiyle gekilen toraks bilgisayarli tomografi sayisi arttigindan akciger kanserinin erken evrelerde yakalandigi goriisii
de savunulmaktadir. Biz bu galismada pandeminin akciger kanseri tanisi iizerine etkisini arastirmayi amagladik.

Gereg ve Yontem: Hastanemizde 2019-2021 yillari arasinda akciger kanseri teshisi konmus hastalar retrospektif olarak degerlendirildi.
Hastalarin cinsiyeti, yagi, TNM siniflandirmalari, evreleri, patolojik teshisleri ve tedavileri kaydedildi ve pandemi 6ncesi ve sonrasi bir yillik
dénemler karsilastirildi.

Bulgular: Calismaya 348 akciger kanseri tanisi konulan hasta dahil edildi. Bu hastalarin 292’sine kiigiik hiicreli digi akciger kanseri tanisi, 56
hastaya ise kiigiik hiicreli akciger kanseri tanisi konuldugu goriildi. Kiigiik hiicreli disi akciger kanserlerinin nispeten erken evre olan Evre |A-
3A evresinde 182 hasta tespit edilirken, 110 hasta ise 3B-4B evresinde tespit edildi. Pandemi 6ncesi donemde erken evre kiigiik hiicre disi
akciger kanseri teshisi orani %70.3 iken, pandemi baslangicindan sonraki donemde %56.1 olarak bulundu ve bu iki grup arasinda istatistiksel
olarak anlamli bir fark tespit edildi (p=0.013). Kiigiik hiicreli disi akciger kanseri grubunda pandemi baglangicindan sonraki dénemde kiiratif
cerrahi gegirenlerin orani (83/164, %50.6), pandemi 6ncesi doneme (80/128, %62.5) gore karsilastirildiginda istatistiksel olarak anlaml olarak
azalmis oldugu gorildii (p=0.034).

Sonug: Bulgularimiz, pandemi sirasindaki kisitlamalar, hastaliga yakalanma kaygisi ve saglik sistemindeki artan yiik nedeniyle akciger kanseri
teshisinin gecikmis olabilecegini gostermektedir.

Anahtar Sézcikler: Akciger kanseri; COVID-19; pandemic.
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INTRODUCTION

Heves Surmeli

ABSTRACT

Objective: Non-alcoholic steatohepatitis (NASH) is one of the most common metabolic
diseases of the liver. In patients with NASH, progression to cirrhosis can be observed in
approximately 25% over a decade following diagnosis, and it is considered the most frequent
cause of cryptogenic cirrhosis. Fibrinogen-like protein-2 (FGL-2) is a sub-member of the
fibrinogen superfamily secreted by regulatory T cells. It inhibits the maturation of dendritic
cells and induces apoptosis in B cells, playing a role in innate and adaptive immunity regula-
tion. Recent studies have shown high serum FGL-2 levels are a poor prognostic indicator in
patients with viral hepatitis.

Methods: The study included 30 NASH patients diagnosed by biopsy and a control group
of 21 healthy individuals. Serum FGL-2 levels of individuals in both groups were compared.
The relationship between the clinicopathological features of individuals in both groups and
FGL-2 levels was also examined.

Results: Serum FGL-2 levels in NASH patients were found to be 4712 ng/ml, while in the
control group, it was 3710 ng/ml. Statistical evaluation was performed using the Mann-
Whitney U test. A significant difference was found between patients classified by biopsy as
simple steatosis, borderline NASH, definite NASH, and the control group (p=0.002). A sig-
nificant difference was also observed when evaluating these four groups among themselves
(Kruskal-Wallis test, p=0.012).

Conclusion: Our study identified higher serum FGL-2 levels in patients diagnosed with
NASH, consistent with steatohepatitis observed in biopsies. Elevated FGL-2 levels may indi-
cate hepatic damage at the microinflammation level. Estimating disease severity, non-invasive
monitoring and control of disease progression, selecting patients for aggressive treatment
approaches, and intensifying monitoring intervals for cirrhosis and HCC could be crucial.
However, more comprehensive studies on this topic are needed.

pitalization, can be painful, carries a risk of complications,
is costly, and can be burdensome for both the patient and

Fatty liver disease is categorized into alcoholic and non-
alcoholic fatty liver disease (NAFLD). NAFLD is a broad
spectrum of disorders characterized by predominant
macrovesicular steatosis in individuals without significant
alcohol consumption.''! NAFLD encompasses two dis-
tinct conditions: simple fatty liver without inflammation
and fibrosis and non-alcoholic steatohepatitis (NASH)
with steatosis and necroinflammatory activity.”] Simple
fatty liver disease presents a benign clinical course without
chronic hepatitis or progression to fibrosis. In contrast,
many NASH patients exhibit established chronic liver dam-
age and even cirrhosis at diagnosis.*”! Liver biopsy remains
the sole method for diagnostic differentiation between the
two.[2¢l However, liver biopsy is invasive, may require hos-

physician due to its potential for false negatives and the
need for repeated procedures.

Fibrinogen-like protein 2 (FGL-2), also known as fi-
broleukin, was initially cloned from cytotoxic T lympho-
cytes. Due to its 36% similarity with fibrinogen beta and
alpha chains, it is classified as a member of the fibrinogen
superfamily.®! FGL-2 primarily exists as a membrane-as-
sociated protein on the surface of macrophages and en-
dothelial cells. This protein possesses prothrombinase
activity, facilitating the conversion of prothrombin to
thrombin.” Secreted by Treg cells, FGL-2 inhibits den-
dritic cell (DC) maturation and function and induces B cell
apoptosis, thereby modulating immunoregulatory effects-
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[10-131 Animal studies have shown that serum FGL-2 levels
increase in viral hepatitis and correlate with liver damage.
[1415] Reports suggest a relationship between serum FGL-2
levels and the extent and fibrosis of chronic hepatitis C.!['¢]
In this study, we aimed to determine the predictive value
of fibrinogen-like protein 2 (FGL-2) levels in forecasting
the degree of hepatosteatitis in NAFLD.

MATERIALS AND METHODS

Patient Population

Our study included 30 patients monitored for Non-Alco-
holic Fatty Liver Disease (NAFLD) and a healthy control
group of 21 individuals. Inclusion criteria for the patients
were: |- No history of alcohol consumption (>20 mg/
day) or substance addiction. 2- Negative ELISA results for
HBsAg, anti-HCYV, and anti-HIV. 3- Absence of conditions
like hemochromatosis, Wilson’s disease, autoimmune hep-
atitis, primary biliary cirrhosis, primary sclerosing cholan-
gitis, biliary obstruction, alpha-| antitrypsin deficiency, and
malignancy. 4- Absence of thrombotic diseases and non-
use of anticoagulants.

Liver biopsies were performed on NAFLD patients. Con-
currently, hematological, biochemical, waist, and hip cir-
cumference measurements were recorded. Patients were
staged post-liver biopsy according to the Kleiner classifi-
cation. Steatosis was semi-quantitatively scored based on
its degree: <%5=0, %5-33=1, %33-66=2, >66=3. Lobular
inflammation was scored as Stage 0: no affected lobules,
Stage |: <2 foci/x 200 magnification, Stage 2: 2-4 foci/x200
maghnification, Stage 3: >4 foci/x200 magnification. Fibrosis
was graded as follows: Stage |: perisinusoidal or peripor-
tal, 1A: mild, zone 3, IB: moderate, zone 3 and perisi-
nusoidal fibrosis, |C: portal and periportal fibrosis, Stage
2: perisinusoidal, portal, and periportal fibrosis, Stage 3:
bridging fibrosis, Stage 4: Cirrhosis. NASH scores were
obtained by summing the values of steatosis (0-3), lobu-
lar inflammation (0-3), and ballooning degeneration (0-2),
resulting in scores ranging from 0-8. Scores of 0-2 were

considered simple steatosis, 3-4 as borderline NASH, and
> four as definite NASH.

The study was conducted in accordance with the Helsinki
Declaration. All patients were informed about the study
and provided written consent.

Statistical Analysis

Depending on the data distribution, the Mann-Whitney
U and Independent Samples t-test were used to compare
two independent groups. Distribution and variance analy-
ses were performed for independent groups with more
than two categories. ANOVA was used for groups with
normal distribution and variances, and the Kruskal-VVallis
test for those without. The correlation between continu-
ous variables was calculated using the Pearson correlation
coefficient. The Pearson Chi-Square and Fisher’s exact
tests were employed for categorical variables. The predic-
tive value of FGL-2 levels in identifying NAFLD patients
was assessed using ROC analysis. Means and standard de-
viations are provided. A significance level of P<0.05 was
adopted. Statistical calculations were performed using
SPSS 17.0 software.

RESULTS

The clinical and laboratory characteristics of the cases in
our study are described in Table |. There were no signifi-
cant differences between the groups regarding age, gender,
Hg, Htc, and Plt values. However, significant differences
were observed for AST, ALT, HOMA IR, BMI, waist cir-
cumference, and serum FGL-2 levels. (p<0.001, <0.001,
=0.001, =0.003, =0.0035, and =0.012, respectively). The
histopathological features of the patients who underwent
liver biopsy are presented in Table 2.

Serum FGL-2 levels were found to be 47+12 ng/ml in pa-
tients with biopsy-proven NAFLD, compared to 37£10 ng/
ml in the control group. Upon evaluation using the Mann-
Whitney U test, a significant difference was observed be-
tween the groups. (p=0.002, Figure |) Comparisons within

Table I. Demographic and characteristic features of the patients
Groups Simple steatozis Borderline NASH Control p
(n=7) NASH (n=11) (n=12) (n=21)
Age 47+14 45£15 4512 37£10 NS
Gender (F/M) 5/2 6/5 5/7 13/8 NS
Hgb 143114 14.1£1.6 13.7£1.2 13.9£1.3 NS
WBC 778712247 7654x3152 76701842 7392x1649 NS
Plt (x10%) 236x63 258+ 48 269111 279+48 NS
AST 48+27 4318 4015 217 <0.001
ALT 62142 52124 46x17 25%13 <0.001
HOMA-IR 29+1.8 2.6x1.8 3.212.0 0.95+0.53 0.001
BMI 3043 32£12 29x17 2413 0.003
Waist circumference (cm) 99+22 99+12 10417 8612 0.035
FGL-2 (ng/ml) 43.6£12.3 46.1£9.7 51.2+13.5 37.6x19.3 0.012
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Table 2. Histopathological findings in NAFLD patients
Steatoz n (%)
0 1 (3.3)
| 15 (50)
2 9 (30)
3 5(16.7)
NASH score
| 1 (3.3)
2 4 (13.3)
3 2(6.7)
4 6 (20)
5 5(16.7)
6 5(16.7)
7 6 (20)
8 1 (3.3)
Fibrozis Stage
0 4(13.3)
| 18 (60)
2 5(16.7)
3 2 (6.6)
4 1 (3.3)

FGL-2(nghml)
1
I

Figure 1. Mean FGL-2 (ng/ml) levels in NAFLD patients and
the Control group.
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FGL-2 (ngimi)
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Figure 2. Mean FGL-2 (ng/ml) levels in subgroups of NAFLD
patients and the Control group.

the four groups using the Kruskal-VVallis test also revealed
significant differences. (p=0.012, Figure 2)

In the ROC analysis to evaluate the efficacy of patients’
serum FGL-2 levels in predicting NAFLD, the AUC was
determined to be 0.759, with p=0.002. It was observed
that when FGL-2 levels were at 41 ng/ml, NAFLD patients
could be predicted with a sensitivity of 67% and a speci-
ficity of 72%.

In the correlation analysis conducted on the patients, it
was determined that FGL-2 was correlated with waist cir-
cumference (r=0.52, p=0.001), BMI (r=0.44, p=0.003), TG
(r=0.37, p=0.016), and HOMA-IR (r=0.37, p=0.016).

DISCUSSION

The significance of FGL-2 in indicating chronic liver dam-
age associated with viral hepatitis has been demonstrated
in animal and human studies, particularly in patients with
chronic hepatitis C.l'?2l In a study conducted by Foer-
ster et al.@ it was observed that patients with chronic
hepatitis C who had elevated serum FGL-2 levels exhib-
ited more pronounced necroinflammatory activity and
fibrosis. However, this study reported no association be-
tween serum FGL-2 levels and alcoholic-related chronic
liver disease patients. In our cross-sectional case-control
study, we compared the waist circumference, BMI, TG,
HOMA-IR, and serum FGL-2 levels of patients diagnosed
with NAFLD through biopsy to a control group. We
aimed to elucidate the relationship between biopsy, FGL-
2 levels, and the aforementioned metabolic parameters.
In our study, where we aimed to determine the severity
of NAFLD without a biopsy but solely based on FGL-2
measurements, we found that FGL-2 levels in NAFLD pa-
tients were significantly higher than in the control group.
We also observed that FGL-2 levels correlated with waist
circumference, BMI, TG, and HOMA-IR, independent of
histological parameters.

In a study similar to ours, which comprehensively ad-
dressed the relationship between NASH and FGL-2, Co-
lak et al.l”¥! identified a significant difference between the
NAFLD (borderline NASH + definite NASH) group and
the control group in terms of FGL-2 levels. They deter-
mined that steatosis and the simple steatosis group did
not correlate with FGL-2. Our study did not find a corre-
lation between the degree of steatosis and FGL-2. (r=0.24,
p=0.2) Additionally, when comparing the simple steatosis
group with the control group, we did not find a significant
difference in FGL-2 levels. (p=0.14) When the Borderline
+ Definite NASH group was collectively evaluated and
compared with the control group, a significant difference
was observed between the groups. (p=0.001) These find-
ings suggest that FGL-2 levels may correlate with inflam-
mation, like the previously demonstrated relationship with
necroinflammation in chronic HCV rather than fibrosis.

The study conducted by Colak and colleagues demon-
strated that the predictive value of FGL-2 levels in fore-
casting NAFLD was high. Similarly, in our research,
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we found that FGL-2 levels were effective in predicting
NAFLD. (AUC=0.759, p=0.002)

Discussing the limitations of our study

Given the cross-sectional nature of our study, a long-term
follow-up is necessary to discuss the relationship between
histopathological findings and inflammation definitively.
Moreover, our inability to show a correlation between
transaminases and FGL-2 levels requires explanation. This
situation might lead to an optimistic interpretation that
FGL-2 levels could reflect the microinflammation level
while suggesting that other confounding factors, such as
medication, might not have been thoroughly evaluated.

When patients were divided into subgroups, the num-
ber of patients appeared marginal for a robust statistical
analysis. A larger patient group is necessary for a reliable
evaluation. The fact that all patients in our study group
are of Turkish origin and belong to the same ethnic group
could pose a disadvantage. Lastly, a noticeable deficiency
is a lack of staining for FGL-2 in biopsy samples and the
unexamined relationship between disease activity in the
same preparation.

Conclusion

FGL-2 levels in NASH patients may reflect the balanc-
ing role of regulatory T cells and could indicate hepatic
damage at the microinflammation level. Estimating disease
severity, observing disease progression without biopsy,
selecting patients for aggressive treatment approaches,
and tightening follow-up intervals for cirrhosis and HCC
could be significant. Moreover, we wish to emphasize in
our study that FGL-2 could predict metabolic problems
and potentially be a target in preventing metabolic liver
diseases. For FGL-2 to become a non-invasive prognostic
marker that obviates the need for a biopsy, comprehen-
sive and long-term follow-up studies are needed in this
field, along with standard measurements in both tissue and
serum and transitioning to a cost-effective structure.
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Nonalkolik Steatohepatitte Fibrinojen-Like Protein-2 (FGL-2) Duzeyinin Klinik Onemi

Amag: Non-alkolik steatohepatit(NASH) karacigerin en sik goriilen metabolik hastaliklarindan biridir. NASH hastalarinda tanidan sonraki
on yillik dénemde yaklasik %25 oraninda siroza gidis izlenebilmektedir ve kriptojenik sirozun en sik nedeni olarak kabul edilmektedir. Fib-
rinojen like protein -2 (FGL-2), regiilatuar T hiicrelerince sekrete edilen fibrinojen siiperfamilyasinin bir alt lyesidir. Dendritik hiicrelerin
maturasyonunu engeller ve B hiicrelerinin apoptozunu indiikleyerek hem dogustan hem de adaptif immunitenin regulasyonunda gérev alir.
Yiiksek serum FGL-2 diizenin viral hepatitli hastalarda k&ti prognostik gosterge oldugu yakin dénem galismalarda gosterilmistir.

Gereg ve Yontem: Calismaya biyopsi ile tani konulan 30 NASH hastasi ve kontrol koluna da 21 saglikli vaka dahil edildi. Her iki gruba dahil
olan bireylerin serum FGL-2 diizeyleri karsilastirildi. Yine her iki gruba dahil edilen bireylerin klinikopatolojik 6zellikleri ile FGL-2 diizeyleri
arasindaki iligki incelendi.

Bulgular: Serum FGL-2 diizeyleri NASH hastalarinda 47412 ng/ml iken kontrol grubunda 37£10 ng/ml saptand. Istatistiksel degerlendirme
Mann-Whitney U testi ile yapildi. Biyopsiyle basit yaglanma, border-line NASH, kesin NASH olarak sinifladigimiz hastalar ile kontrol grubu
arasinda anlaml fark saptandi (p=0.002). Bu dort grubu kendi arasinda degerlendirdigimizde de aralarinda anlaml fark gérdiik (Kruskal —
Wallis test, p=0.012).

Sonug: Calismamizda NASH tanili hastalarda biyopsideki steatohepatit ile uyumlu sekilde serum FGL-2 diizeylerini daha yiiksek tespit ettik.
Yiiksek FGL-2 diizeyleri hepatik hasari mikroinflamasyon diizeyinde iken gosterebilir. Hastalik siddetinin tahmini, hastalik seyrinin biyopsisiz
izlemi ve kontroli, tedavi agisindan agresif yaklagilacak hastalarin segimi, siroz ve HCC takip araliklarinin siklastirilmasi agisindan 6nemli
olabilir. Yine de bu konuda yapilacak daha kapsamli galismalara ihtiyag vardir.

Anahtar Sozciikler: FGL-2 diizeyi; nonalkolik steatohepatit; prognostik nem.

_/



https://doi.org/10.4049/jimmunol.170.8.4036
https://doi.org/10.4049/jimmunol.180.1.249
https://doi.org/10.1016/j.jhep.2010.04.020
https://doi.org/10.5754/hge11248

S ' I E DOI: 10.14744/scie.2024.26937
South. Clin. Ist. Euras. 2024;35(2):114-119

Original Article

Relationship Between Blood Tests, CURB-65
Score and Prognosis in Pneumonia Patients

ilhami Demirel;

'Department of Emergency
Medicine, Health Sciences University
Haseki Research and Training Hospi-

tal, istanbul, Tiirkiye

2Department of Emergency
Medicine, University of Health
Sciences Dr Lutfi Kirdar City Hospital,
istanbul, Tuirkiye

3Department of Emergency
Medicine, Kirklareli University Medi-
cal School, Kirklareli, Tiirkiye

Submitted: 27.10.2023
Revised: 27.10.2023
Accepted: 22.05.2024

Correspondence: Oya Giiven,
Kirklareli University Medical School,
Kirklareli, Turkiye

E-mail: ersinoya@yahoo.com

Keywords: CRP albumin

Ozlem Tataroglu,?

Oya Guven,? ® Ozgur Sogut’

ABSTRACT

Objective: One of the most frequently used scoring systems routinely to determine
whether pneumonia patients need inpatient treatment is the CURB-65 score. Recently, stud-
ies conducted with simple, cheap, and rapid blood tests such as hemogram and biochemistry
parameters, which every clinician can easily interpret, have gained popularity. This study ex-
amined the relationship between blood tests requested in the emergency department (ED)
and pneumonia severity and prognosis.

Methods: The study examined the files of patients who came to the ED with complaints
of fever, cough, phlegm and fatigue between January | and December 31, 2017. Pneumonia
severity according to thorax tomography and CURB-65 score at admission were evaluated.
The patient’s vital signs, hemogram, biochemistry and blood gas parameters were examined.
It was compared with the ward they were admitted to and their 30-day prognosis.

Results: The files of |17 patients were examined. The age of the patients was significantly
higher in the group with severe pneumonia than mild and moderate pneumonia groups. In
the group with moderate and severe pneumonia, comorbidities were significantly higher than
the mild pneumonia group. The rate of intensive care admission and ex in the group with
severe pneumonia was significantly higher than in mild and moderate pneumonia groups. In
the ex-group, the CURB-65 score, neutrophil-lymphocyte ratio (NLR), C-Reactive Protein

ratio; CURB-65 score; pneu-
monia; neutrophil lympho-
cyte ratio.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Pneumonia is the leading cause of hospitalisation world-
wide.[l It causes the death of more than 4 million people
every year. Cough, sputum production, and chest pain
may be seen in most patients. Still, findings such as in-
creased oxygen demand, dyspnea, and impaired conscious-
ness can be guiding in predicting the severity of pneumo-
nia, and these rapidly developing symptoms may lead to
emergency department admission.

Clinical findings are guiding for diagnosing pneumonia in
the emergency department. Routine blood tests and lung
imaging are usually ordered. Various scores can be used
to estimate disease severity and prognosis, but this may
be difficult to predict in patients with mild symptoms. In
addition, different symptoms may develop in people with
comorbidities and older age, and the clinician may move
away from diagnosing pneumonia.

(CRP)/Albumin and pneumonia severity were significantly higher than the other group.

Conclusion: NLR and CRP/Albumin ratios may be as effective as CURB-65 scoring in pre-
dicting 30-day mortality, and ED burden can be reduced with simple blood tests.

C-reactive protein (CRP) is an acute-phase protein syn-
thesised in hepatocytes in response to pro-inflammato-
ry cytokines during infectious processes.’! The albumin
concentration is negatively associated with the systemic
inflammatory response due to increased catabolism and
downregulation of hepatic synthesis by the cytokine tu-
mour necrosis factor-alpha (TNF-a).M! There is data in
studies on hypoalbuminemia, which is associated with in-
flammation and nutritional status that negatively affects
survival.[¥! Also, in the literature, data show that the neu-
trophil-to-lymphocyte ratio (NLR) increases the severity
of infection, and as this ratio increases, the risk of 30-day
mortality increases.l¥] Infectious processes can progress
rapidly, like pneumonia. Such tests can speed diagnosis and
reduce emergency room crowding.

One of the most frequently used scoring systems routinely
to determine whether pneumonia patients need inpatient
treatment is the CURB-65 score. It is a practical calcula-
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tion method combining the patients’ state of conscious-
ness, examination findings, and tests. It may be difficult to
predict the severity of pneumonia, the unit to be followed,
and its prognosis in the emergency department. For this
reason, we are investigating whether the tests taken and
the scoring systems used effectively predict prognosis.
Recently, studies conducted with simple, cheap, and rapid
blood tests such as hemogram and biochemistry parame-
ters, which every clinician can easily interpret, have gained
popularity. This study examined the relationship between
blood tests requested in the emergency department and
pneumonia severity and prognosis.

MATERIALS AND METHODS

This study was approved by the Local Ethics Committee
of the University (595/19.12.2017). The study examined
the files of patients who came to the Emergency Depart-
ment with complaints of fever, cough, phlegm, and fatigue
between January | and December 31, 2017. Among these
patients, patients over |8 who requested pulmonologist
consultation and were diagnosed with pneumonia were
included. Patients who had symptoms but were not diag-
nosed with pneumonia, who were diagnosed with pneu-

monia by chest radiography, who had an atypical image on
thorax computer tomography (CT), or who did not have
a pneumonic area were excluded from the study. CT im-
ages were classified according to the reports in the archive
system. According to the Japanese Respiratory Society
guideline, patients with symptoms of infection in less than
'3 of both lungs are classified as mild, patients with infec-
tion in /3 or more of the lungs are classified as moderate,
and patients with infection in %5 or more of the lungs are
classified as severe.

Pneumonia severity at admission was evaluated according
to the CURB-65 score. The patient’s vital signs, hemo-
gram, biochemistry, and blood gas parameters were exam-
ined. It was compared with the ward they were admitted
to and their 30-day prognosis.

Statistical Method

Mean, standard deviation, median, lowest, highest, fre-
quency, and ratio values were used in the descriptive sta-
tistics of the data. The distribution of variables was mea-
sured with the Kolmogorov-Smirnov Test. ANOVA (Tukey
Test), Kruskal-Wallis, and Mann-Whitney U tests were
used to analyse quantitative independent data. Paired sam-

Table I. Demographic characteristics of the patients
Min-Max Median MeanSD/n-%

Age 20.0-97.0 72 68.8+17.3
Gender

Female 59-50.4%

Male 58-49.6%
Comorbidities

-) 64-54.7%

(+) 53-45.3%

Lung disease 15-12.8%

Cardiovascular 22-18.8%

Hypertension 19-16.2%

Neurological 11-9.4%

Endocrine 14-12.0%

Others 15-12.8%
Pneumonia severity

Mild 77-65.8%

Moderate 24-20.5%

Severe 16-13.7%
Result in ED

Discharged 77-65.8%

Transfer to service 24-20.5%

Transfer to ICU 15-12.8%

Exitus 1-0.9%
30-day results in the inpatient service

Discharged 24-61.5%

Exitus 15-38.5%

SD: Standard Deviation; Others: HIV, Breast cancer, Hyperthyroidism, Benign Prostate Hyperplasia, Ulcerative Colitis, Psychiatric Disease; ED: Emer-

gency Department; ICU: Intensive Care Unit.
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ple T-test and Wilcoxon test were used to analyse depen-
dent quantitative data. The Chi-Square Test was used to
study qualitative independent data, and the Fischer Test
was used when the conditions were not met. The effect
level and cut-off were investigated with the ROC curve.
The SPSS 28.0 program was used in the analyses.

RESULTS

When the files of |17 patients who met the study crite-
ria were examined, the average age was 68.8+17.3, and
50.4% were female. 45.3% had comorbidities. Mild pneu-
monia was detected at the highest rate (65.8%), and most
of them (65.8%) were discharged (Table I).

In the group with severe pneumonia, the age of the pa-
tients was significantly (p<0.05) higher than in the groups
with mild and moderate pneumonia severity. In the group
with moderate and severe pneumonia severity, the pres-
ence of comorbidities was significantly (p<0.05) higher
than in the group with mild pneumonia severity. The rate
of cardiovascular disease and hypertension (HT) in the
group with moderate and severe pneumonia severity was
significantly (p<0.05) higher than in the group with mild
pneumonia severity. In the group with severe pneumonia,
mean arterial pressure, temperature, pulse, respiratory
rate, and pneumonia severity were significantly (p<0.05)
higher than in the groups with mild and moderate pneu-
monia (Table 2).

Table 2. Relationship between patients’ comorbidities, examination, and pneumonia severity
Pneumonia severity
MeanxSD/n-%
Mild 'Moderate Severe p

Age 65.5+18.5 70.0x11.2 83.3x10.0 0.000¢
Gender

Female 37-48.1% 10-41.7% 12-75% 0.092<

Male 40-51.9% 14-58.3% 4-25%
Comorbidities

(-) 57-74% 2-8.3% 5-31.3% 0.000

(+) 20',2-26% 22-91.7% 11-68.7%
MAP 94.4£10.3 94.6£15.7 85.2%15.7 0.016
Pulse 78.0+10.2 88.7£15.1 103.4£17.6 0.000%
Respiratory rate 17.5+2.4 22.1+4.5 31.6+6.5 0.000¢
Temperature 37.3+0.6 37.9+0.8 37.9+0.3 0.000¢

K: Kruskal-Wallis (Mann-Whitney U test); X2 Chi-square test (Fischer test); A: ANOVA. 'The difference with moderate group p<0.05; *The differen-

ce with severe group p<0.05. MAP: Mean arterial pressure.

Table 3.

Relationship between patients’ blood test and pneumonia severity

Pneumonia severity
Mean*SD/n-%

Mild Moderate Severe p
Leukocyte (x10%) 11.4+4.5 14.0+7.8 16.8+10.8 0.088
Platelet (x|03) 256.5+97.1 249.74£125.5 228.2+117.9 0.6244
Neutrophil (x10%) 8.4+4.1 11.247.2 14.1£9.8 0.021%
Lymphocyte (x|0%) 2.04+1.24 1.60£1.11 1.70+1.68 0.018
Creatinine 0.92+0.32 1.35+0.67 1.55+1.35 0.014
AST 26.8+14.5 59.24783 41.0+25.0 0.001%
ALT 21.4£21.0 40.8+49.3 22.8+194 0.007¢
CRP/Albumin 20.4+24.5 60.9+£53.6 50.2+34.3 0.000
pH 7.40£0.04 7.4240.05 7.36+0.14 0.055%
pCO, 41.4+5.0 35.9483 45.1£17.3 0.006
SO, 94.3+2.9 87.7+4.2 77.7453 0.000
Lactate 1.36+0.40 1.67+0.86 2.48+1.06 0.000¢
HCO 25.0+1.9 23.243.6 24.5+6.5 0.012%

3

K: Kruskal-Wallis (Mann-Whitney U test); A: ANOVA; AST: Aspartate transaminase; ALT: Alanine transaminase.
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The neutrophil count in the group with severe pneumonia
was significantly (p<0.05) higher than in the groups with
mild and moderate pneumonia severity. Aspartate amino-
transferase (AST) in the group with moderate and severe
pneumonia severity was significantly higher (p<0.05) than
in the group with mild pneumonia severity. The CRP in
the group with moderate and severe pneumonia severity
was especially (p<0.05) higher than in the group with mild
pneumonia severity. The CRP/Albumin in the group with
moderate and severe pneumonia severity was significantly
(p<0.05) higher than in the group with mild pneumonia
severity. The lactate in the group with severe pneumonia
was significantly (p<0.05) higher than in the groups with
mild and moderate pneumonia severity (Table 3).

The discharge rate from the emergency department in
the group with mild pneumonia severity was significantly
(p<0.05) higher than in the groups with moderate and se-
vere pneumonia severity. The rate of intensive care admis-
sion and death in the group with severe pneumonia was
significantly (p<0.05) higher than in the groups with mild
and moderate pneumonia severity (Table 4).

The CURB-65 score, NLR, CRP/Albumin, and pneumonia
severity in the ex-group were significantly (p<0.05) higher
than in the survivor group (Table 5).

The significant effectiveness of CRP/Albumin [area under

Table 4.

the curve 0.736 (0.630-0.843)] was observed in distin-
guishing patients with mild and moderate-severe pneumo-
nia. The significance of the CRP/Albumin 27 cut-off [area
under the curve 0.740 (0.641-0.838)] was observed in
distinguishing patients with mild pneumonia severity and
moderate-severe pneumonia severity (Figure 1).
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Figure 1. ROC analysis of CRP/Albumin ratio with pneumonia
severity.

Relationship between pneumonia severity and prognosis

Pneumonia severity

n-%
'Mild ’Moderate 3Severe p
Result in the hospital
Discharged 772,3-100.0% 0-0% 0-0%
Transfer to service 0-0% 24'3-100% 0-0% 0.000*
Transfer to ICU 0-0% 0-%0 15'2-93.8%
Exitus 0-0% 3'-12.5% 13'2-81.3%

'The difference with mild group p<0.05; “The difference with moderate group p<0.05; *The difference with severe group p<0.05; X': Chi-square test

(Fischer test).

Survivor group p
MeanxSD/n-%

Table 5. Results predicting prognosis in ex and surviving groups

Ex group
MeanxSD/n-%

CURB-65 score 3.3t1.0

NLR 12.3+£7.9

CRP/Albumin 74.0£49.6

Pneumonia Severity

Mild 0-0.0%

Moderate 3-18.8%

Severe 13-81.3%

1.3£0.9 0.000™

6.315.4 0.001™
26.3+31.1 0.000™
77-76.2% 0.000*
21-20.8%

3-3.0%

™ Mann-Whitney U test; X2 Chi-square test (Fischer test).
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DISCUSSION

This study determined that NLR and CRP/Albumin ratios
could be as effective as CURB-65 scoring in predicting 30-
day mortality. Considering that immunity decreases as we
age, this may explain the high average age of the patients
with severe pneumonia in this study.

Pneumonia severity is directly related to the rate of infect-
ed tissue detected in the lung. NLR has been the subject of
many studies because it is a value that can be easily calcu-
lated with simple tests in each patient. It is already known
that neutrophils increase first during infection, but studies
have discovered that the increased neutrophil subset sup-
presses lymphocytes.”! Therefore, it can be said that the
infection burden or mortality rate of patients with high
NLR rates has increased. In the study, this may be why
the NLR value in the ex-group is higher than in the other
group. The NLR value can be used in patients with chronic
infections and frequent emergency visits because it is low-
cost.lB!

A study by Li Jian et al.”} showed that the NLR value in-
creases with age, even in the healthy population. In this
case, it can be predicted that the NLR level of the elderly
group, which is a sensitive population, may change signif-
icantly even in a mild infection. Especially in the elderly
population, the NLR value can be an alternative to scoring
systems such as CURB-65 and can guide the service where
the patient will be followed.

In studies, the presence of additional diseases increases
the possibility of dying from pneumonia.l'¥ Similar findings
were found in this study. Most of the patients had comor-
bidities, and pneumonia was severe. Consistent with the
literature, the highest rates were cardiovascular diseases
and hypertension.l''! Considering that comorbidities are
more common in older age, it can be said that pneumonia
has a fatal course in this age group.!'Z

A study conducted by Ruot et al.l'¥l in rats found that the
rate of albumin synthesis increased during infection, but its
plasma concentration was low. They stated that the most
important factor causing this may be the limited protein
source due to nutrition during infection. This result may
explain the high leukocyte, neutrophil, and CRP values and
low albumin values in the moderate and severe pneumonia
patient group.

Therefore, the CRP-albumin ratio in the mortal patient
group was significantly higher than the other group. Addi-
tionally, in this group, vital signs liver and kidney function
tests were observed to deteriorate more significantly than
in the other group. Multiple organ failure develops due to
intense infection, thus increasing mortality.

As a result, pneumonia can be fatal in elderly patients. Al-
though many factors affect mortality, they can be predict-
ed with simple tests.

Limitations

The main limitation of this study is that it is a retrospective

study. The cause of infection in the development of pneu-
monia is not specified. Since the classification was planned
radiologically, the outcome of the patient’s hospitalisation
may have varied depending on the factor. In addition, the
duration of hospital stay and the type of treatment (such
as steroids or the use of appropriate antibiotics according
to culture results) were not examined. In this case, it is
unclear whether patients additionally develop hospital-ac-
quired pneumonia.
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Pnomoni Hastalarnnda Kan Testleri, CURB-65 Skoru ve Prognoz Arasindaki Iliski

Amag: Pnémoni hastalarinin yatarak tedavi ihtiyaci olup olmadigini tespit etmek igin rutinde en sik kullanilan skorlama sistemlerinden biri
CURB-65 skorudur. Son dénemde her klinisyenin rahatga yorum yapabilecegi hemogram ve biyokimya parametreleri gibi basit, ucuz ve
hizli kan testleri ile yapilan galigmalar popiilerlik kazanmistir. Bu galismada, acil serviste istenen kan testleri ile pnémoni siddeti ve prognoz
arasindaki iligki incelendi.

Gereg ve Yontem: Calismada; | Ocak-31 Aralik 2017 tarihinde acil servise ates, oksiiriik, balgam, halsizlik sikayeti ile gelen hastalarin
dosyalari incelendi. Toraks tomografisine gére pnémoni siddeti ve bagvuru anindaki CURB-65 skoru degerlendirildi. Hastalarin vital bulgulari,
hemogram, biyokimya ve kan gazi parametreleri incelendi. Hastalarin yattigi servis ve 30 glinliik prognozu ile kiyasland.

Bulgular: |17 hastanin dosyasi incelendi. Hastalarin yasi, pnémoni siddeti agir olan grupta, pnémoni siddeti hafif ve orta olan gruplardan
anlamli olarak daha yiiksekti (p<0.05). Pnémoni siddeti orta ve agir olan grupta, ek hastalik varligi, pnémoni siddeti hafif olan gruptan anlamli
olarak daha yiiksekti (p<0.05). Pnémoni siddeti agir olan grupta yogun bakim yatis ve 6lim orani, pnémoni siddeti hafif ve orta olan gruplar-
dan anlaml olarak daha yiiksekti (p<0.05). Hayatini kaybeden hastalarin grubunda CURB-65 skoru, nétrofil-lenfosit orani (NLR), C-Reaktif
Protein (CRP)/Albumin degeri ve pnémoni siddeti diger gruptan anlamli olarak daha yiiksekti (p<0.05).

Sonug: NLR ve CRP/Albumin oranlari, 30 giinlik mortaliteyi 6ngérmede CURB-65 skorlamasi kadar etkili olabilir, basit kan testleri ile acil
servis kalabalikligr azaltilabilir.

Anahtar Sozciikler: CRP albimin orani; CURB-65 Skoru; nétrofil lenfosit orani; pnomoni.
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ABSTRACT

Obijective: Intrahepatic cholestasis of pregnancy (ICP) is the most common pregnancy-spe-
cific liver disease, associated with a 4 to 10-fold increased risk of stillbirth if appropriate
interventions are not taken. The aim of the study was to compare the obstetric outcomes
of singleton pregnancies with ICP in which pregnancies were achieved spontaneously and by
in vitro fertilization (IVF).

Methods: Women who gave birth between January 2018 and September 2022 were evalu-
ated retrospectively. After applying the inclusion criteria, a total of 91 patients with ICP were
eligible, consisting of spontaneously conceived (group |, n=74) and IVF-conceived (group
2, n=17) pregnancies. The participants in group 2 were classified into two subgroups: fresh
embryo transfer (n=9) and frozen embryo transfer (n=8), depending on the method of em-
bryo transfer.

Results: Perinatal outcomes and demographic characteristics, with the exception of age,
gravidity, and parity, were similar. While age was significantly higher in group 2 [32 (27-35)
vs. 27 (24-31), p=0.017], gravidity and parity were significantly higher in group | [2 (I-3) vs. |
(1-2), p=0.021 and 0 (0-1) vs. 0 (0-0), p=0.009]. Aspartate (AST) and alanine (ALT) transam-
inase levels, fasting total bile acid (FTBA) level, and treatment dose of ursodeoxycholic acid
were significantly higher in the frozen embryo transfer group than in the fresh embryo trans-
fer group [126 (83-242) vs. 32 (31-43), p=0.001; 200+123.9 vs. 51£39.4, 0.001; 44+£20.4 vs.
15+5.0, p=0.001, and 100 (750-1250) vs. 750 (750-750), p=0.004].

Conclusion: Our results suggest that there is an association between high FTBA, ALT, and
AST levels due to estrogen treatment in IVF pregnancies, especially when the frozen embryo
transfer method was used.
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is the most
prevalent pregnancy-related liver disease, characterized by
high serum bile acid concentrations and varying degrees
of itching, ranging from mild to intolerable."” The disease
usually occurs in late pregnancy and recovers dramati-
cally within a week after birth. The disease occurs with
varying frequency in different parts of the world, with the
lowest incidence (0.8%) in the USA and the highest inci-
dence (27.6%) among the Araucanos Indians in Chile.
Although the reasons for the large variation in incidence
are not fully understood, the disease is thought to be influ-
enced by geographical and regional differences, variations
in genetic vulnerability of ethnic groups, and differences in
environmental components, as it is more common in cer-
tain regions with intense winters.>”1 On the other hand,
the diagnosis may be overlooked, and the true incidence
not determined, especially in cases where the symptoms
occurred shortly before delivery and there was insufficient
time for serum bile acids to rise.®!

In addition to geographical, genetic, ethnic, and environ-
mental risk factors, hormonal factors also appear to play
an important role in the pathogenesis, as ICP occurs more
frequently in conditions with increased estrogen pro-
duction, such as twin pregnancies and pregnancies with
ovarian hyperstimulation.”'"! The rapid regression of the
disease after the birth of the placenta, which is the main
source of pregnancy hormones, again points to the effect
of estrogen, while there is still no clear evidence for the
effect of progesterone.l''! Recent research has identified
ICP-specific mutations of genes such as the multidrug re-
sistance protein 3 (Mrp3) gene, which encodes transport
proteins involved in canalicular bile secretion.l'?'3] The
risk for the occurrence of cholestasis increases with age,
parity, presence of underlying chronic liver disease, and
family and personal history of ICPE'*!¢l The exact trigger
of ICP is unclear and the etiology is also multifactorial. It
is therefore a diagnosis of exclusion, which is only made
after dermatological diseases with pruritus, and liver and
biliary tract diseases have been ruled out. Although there
are no specific skin lesions characteristic of ICP, scratch
marks, excoriations, and prurigo nodules caused by in-
tense scratching may occur.

In recent years, due to various factors such as financial
security, career priority, and lack of emotional and psy-
chological preparation, women tend to postpone the de-
cision to become pregnant until an older age when their
reproductive capacity declines. Accordingly, the number of
pregnancies conceived using assisted reproductive tech-
niques, including IVF, and the associated complications are
increasing. Therefore, the management of high-risk condi-
tions such as ICP, which are more common in this preg-
nancy population, must be well understood.

As there are few studies comparing ICP in spontaneous
and IVF pregnancies, we aimed to examine and compare
such patients to investigate the possible association be-

tween exogenous estrogen exposure and the development
of ICP or the severity of ICP in some IVF pregnancies.

MATERIALS AND METHODS

Study Design

We conducted a retrospective cohort study of single-
ton pregnancies with ICP between January |, 2018, and
September |, 2022, in the perinatology clinic of a large
tertiary referral hospital. After obtaining ethical approval
(date: 24.10.2022, decision no.: 14/08), the data were col-
lected by reviewing the medical records. This study was
conducted in accordance with the ethical principles of the
Declaration of Helsinki. As this was a retrospective study
and not all participants could be contacted, it was not
possible to obtain written informed consent. The Ethics
Committee, therefore, waived informed consent for par-
ticipation and publication.

Characteristics of Study Population

Pregnant women with multiple fetuses, congenital fetal
malformations and genetic abnormalities, diseases such as
choledocholithiasis and pancreatitis leading to extrahep-
atic biliary tract obstruction, liver diseases with damage to
the liver parenchyma, hemolysis, elevated liver enzymes,
low platelet syndrome, acute fatty liver of pregnancy,
women taking medications that may alter liver function,
and patients with missing data were excluded. Patients
with a history of ICP were also not included in the study.

Imaging Methods, Laboratory Measurements and
Definitions

Fetal biometry and other sonographic examinations were
performed with the GE Voluson 730 Ultrasound System
(General Electric Medical Systems, Milwaukee, WI, USA),
using a 4-8 MHz transabdominal probe and a 5-9 MHz
transvaginal probe when more detail was required. Gesta-
tional age was calculated from the first day of the last men-
strual period (LMP) and confirmed by sonographic dating.
If the two calculations differed by <7 days, the calculation
based on LMP was used.

Blood samples for biochemical parameters and viral serol-
ogy were collected in tubes containing a separating gel
and analyzed in a Roche Cobas €801 chemiluminescence
immunoassay analyzer (Roche Diagnostics International
Limited, Rotkreuz, Switzerland). For the determination of
fasting total bile acids (FTBA) in serum, blood samples of
at least 2 mL were collected in tubes containing a separat-
ing gel and analyzed using an enzymatic method (3alpha-
hydroxysteroid dehydrogenase) after 8 hours of fasting.
After excluding other pruritic disorders and hepatobiliary
diseases in the differential diagnosis, ICP was diagnosed
by the presence of generalized pruritus, predominantly on
the palms and soles, without specific skin lesions typical
of dermatological diseases, together with elevated serum
FTBA levels (>10 pmol/L).l'! After confirmation of the di-
agnosis, all patients were treated perorally with a dose of
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10-15 mg/kg/day of ursodeoxycholic acid. The total dose
was divided into two or three doses per day with peroral
capsules containing 250 mg ursodeoxycholic acid. After
the initiation of treatment, regular follow-up examinations
were carried out to assess fetal well-being. To evaluate the
treatment, aspartate transaminase (AST), alanine transam-
inase (ALT), and FTBA were retested, and the intensity of
pruritus was questioned.

Data Collection

Demographic data, including body mass index (BMI), age,
gravidity, parity, miscarriage, and sonographic fetal biome-
try, gestational age at diagnosis; laboratory measurements,
including FTBA levels, anti-hepatitis C antibody, and
hepatitis B surface antigen, and antenatal, perinatal, and
neonatal characteristics were obtained from the hospital
database and patient records.

Statistical Analysis

Statistical analyses were carried out with R Statistical
Software Version 2021.09.4+403.pro3 (R Foundation for
Statistical Computing, Vienna, Austria). Variables were an-
alyzed using visual (histogram, probability plots) and ana-
lytical methods (Kolmogorov-Smirnov/Shapiro-Wilk test)
to investigate whether they were normally distributed
or not. Levene’s test was applied in order to assess the
variance homogeneity. Descriptive analyses for normally
distributed variables were presented using standard devia-
tions and mean values. These parameters were compared
between the groups using the t-test for independent sam-
ples. Descriptive analyses for the non-normally distributed
numerical data were presented using medians, first and
third quartiles. These parameters were compared be-
tween the groups using Mann-Whitney U-tests. Descrip-
tive analyses for the categorical variables were performed
using percentage and frequency. The chi-square test or

Fisher’s exact test (when the assumptions of the chi-
square test did not hold due to low expected cell counts)
were used to analyze the correspondences between cat-
egorical variables. The correlation coefficients and their
significance were calculated using the Pearson test if the
parameters had a normal distribution. When analyzing as-
sociations between non-normally distributed parameters,
the Spearman test was used to calculate the correlation
coefficients and their significance. A p-value of less than
0.05 was considered a statistically significant result.

RESULTS

In the period of almost 4 years covered by the study, there
were 38,127 births, of which 116 (3.3%) were diagnosed
with ICP. After applying inclusion criteria, a total of 91 pa-
tients with ICP were eligible, consisting of spontaneously
conceived (Group |, n=74) and IVF-conceived (Group 2,
n=17) pregnancies. Group 2 was divided into two groups:
fresh embryo transfer (n=9) and frozen embryo transfer
(n=8), depending on the embryo transfer method used
(Figure ). Demographic characteristics such as BMI, num-
ber of previous miscarriages, gestational age at diagnosis
(GAD), number of patients complaining of pruritus, labo-
ratory tests such as AST, ALT, FTBA, the minimum dose
of ursodeoxycholic acid (UDCA) to relieve symptoms, and
birth characteristics such as delivery mode, gestational age
at birth, birthweight, neonatal gender, appearance, pulse,
grimace, activity, respiration scores at the first and fifth
minute (APGAR | and 5) did not differ between the two
groups, while age was significantly higher in Group 2 [32
(27-35) vs. 27 (24-31), p=0.017] and gravidity and parity
were significantly higher in Group | [2 (1-3) vs. | (I-2),
p=0.021 and 0 (0-1) vs. 0 (0-0), p=0.009] (Table I).

A comparison of the clinical features of the participants

Total births during the study period (n=38,127)
Pregnant women with ICP (n=116, 3.3%)

[

Exclusion (n=25)

| - Not meeting the criteria (n=19)
| - Twin pregnancics with ICP (n=6)

Inclusion (n=91)

pregnancies with ICP
(Group 1, n=T4)

Spontaneously-conceived

I
IVF-conceived Sregnancies with
Icp

(Group 2, n=17)

Fresh embryo transfer

Frozen embryo transfer
(o=9) (n=8)

Figure 1. Flow chart of the study.
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Table I. Comparison of demographic and birth characteristics of women with ICP by type of fertilization
Variable Group | (n=74) Group 2 (n=17) Total (n=91) p
Age (years) 27 (24-31) 32 (27-35) 28 (24-32) 0.017
BMI (kg/m?) 27 (24-30) 25 (21-27) 26 (23-30) 0.067
Gravida (number) 2 (1-3) I (1-2) I (1-3) 0.021
Parity (number) 0 (0-1) 0 (0-0) 0 (0-1) 0.009
Miscarriage (number) 0 (0-1) 0 (0-0) 0 (0-0) 0.435
Gestational age at diagnosis (weeks) 34 (32-35) 34 (32-35) 34 (32-35) 0.758
AST level at diagnosis (IU/L) 67 (41-101) 45 (32-126) 59 (38-103) 0.661
ALT level at diagnosis (IU/L) 80 (47-164) 81 (31-194) 81 (44-167) 0.831
Fasting total bile acids (umol/L) 16 (11-32) 20 (13-45) 16 (11-35) 0.341
Patients with pruritus (number) 55 (74.3) 16 (94.1) 71 (78.0) 0.106
Ursodeoxycholic acid (mg/day) 750 (750-750) 750 (750-1000) 750 (750-750) 0.249
Mode of Delivery
Vaginal (number) 31 (41.9) 6 (35.3) 37 (40.7) 0.821
Cesarean (number) 43 (58.1) Il (64.7) 48 (59.3)
Gestational age at birth (weeks) 37 (36-37) 37 (36-37) 37 (36-37) 0.888
Birthweight (grams) 2917 (2658-3297) 2870 (2745-3579) 2910 (2680-3360) 0.222
Neonatal gender
Male (number) 34 (45.9) 7 (41.2) 41 (45.1) 0.724
Female (number) 40 (54.1) 10 (58.8) 50 (54.9)
APGAR | (scores) 9 (9-9) 9 (9-9) 9 (9-9) 0.847
APGAR 5 (scores) 10 (10-10) 10 (10-10) 10 (10-10) 0.593

ALT: Alanine aminotransferase; APGAR: Appearance, pulse, grimace, activity and respiration; AST: Aspartate transaminase; BMI: Body-mass index;
GAD: Gestational age at diagnosis; ICP: Intrahepatic cholestasis of pregnancy; IU/L: International units per liter; IVF: In-vitro fertilization; Kg/m? Kilog-
rams per square meter; pmol/L: Micromole per liter. Data are presented as median (quartile |-quartile) or number (percentage) where applicable. A
p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

with ICP in whom the pregnancy was conceived by IVF
is shown in Table 2. AST, ALT, FTBA, and the treatment
dose of UDCA were significantly higher in the frozen
embryo transfer group than in the fresh embryo transfer
group [126 (83-242) vs. 32 (31-43), p=0.001; 200+123.9
vs. 51£39.4, p=0.001; 44+20.4 vs. 15£5.0, p=0.001, and
1000 (750-1250) vs. 750 (750-750), p=0.004, respectively].

In all pregnant women diagnosed with ICP, there was a
statistically significant positive correlation between FTBA
and AST (r=0.388, p<0.001), ALT (r=0.343, p=0.002), and
treatment dose of UDCA (r=0.262, p=0.024), while gesta-
tional age at diagnosis showed a negative correlation with
FTBA (r=-0.262, p=0.036). There were lack of correlations
found between age and FTBA both in Group 2 and in over-
all pregnancies with ICP (p<0.05). In IVF pregnancies with
ICP, there was a statistically significant positive correlation
between FTBA and AST (r=0.692, p=0.004) and treatment
dose of UDCA (r=0.646, p=0.005), while there was no
correlation between FTBA and AST and GAD (Table 3).

Symptoms and/or laboratory findings associated with |ICP
resolved in all patients within one week of delivery. There
were no maternal deaths or near misses, while only one
stillbirth occurred in Group |. Ten patients developed pre-
eclampsia [7 (9.5%) in Group | and 2 (11.8%) in Group 2].

DISCUSSION

Intrahepatic cholestasis of pregnancy is a serious condi-
tion associated with perinatal morbidity and mortality and
carries a 4 to 10-fold increased risk of stillbirth if appro-
priate interventions are not taken.?! The pathophysiology
of stillbirth in women with ICP is not clearly understood,
but it is assumed that elevated maternal serum FTBA lev-
els, which are cardiotoxic to the fetus, are responsible.
8] To date, there is no universally accepted method for
the diagnosis, management, and treatment of ICP. On the
other hand, there is only a consensus that total bile acid
levels are closely related to perinatal outcome. The risk of
fetal death increases in particular with FTBA values of 100
pmol/L and above. On this basis, the decision on the tim-
ing of delivery is made depending on the initial FTBA val-
ues. At our clinic, we follow the recommendations of the
Royal College of Obstetricians and Gynecologists’ guide-
line for women with ICP, which recommends a planned
delivery at 40, 38 to 39, and 35 to 36 weeks’ gestation for
peak bile acid levels <40 pmol/L, 40-99 pmol/L, and 2100
pmol/L respectively.'? On the other hand, the rate of in-
duced preterm births in women with ICP has increased
due to fetal and/or maternal concerns. In addition, rates of
spontaneous preterm birth have also increased for various
reasons, including the effect of increased bile acids induc-
ing the expression of myometrial oxytocin receptors.?
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Table 2. Comparison of ICP pregnancies conceived by IVP according to the embryo transfer method used

Variable Fresh Embryo Transfer (n=9) Frozen Embryo Transfer (n=8) p
Age (years) 32+4.1 29+4.6 0.198
BMI (kg/m?) 26.9+£5.51 22.4+2.50 0.051
Gravida (number) I (1-2) I (1-1) 0.277
Parity (number) 0 (0-1) 0 (0-0) 0.481
Miscarriage (number) 0 (0-1) 0 (0-0) 0.743
Gestational age at diagnosis (weeks) 3412 34| 0.960
AST level at diagnosis (IU/L) 32 (31-43) 126 (83-242) 0.001
ALT level at diagnosis (IU/L) 51+394 200£123.9 0.004
Fasting total bile acids (umol/L) 15+£5.0 44+20.4 0.001
Patients with pruritus (number) 8 (88.9) 8 (100) 1.000
Ursodeoxycholic acid (mg/day) 750 (750-750) 1000 (750-1250) 0.004
Mode of Delivery

Vaginal (number) 2 (22.2) 4 (50.0)

Cesarean (number) 7 (77.8) 4 (50.0) 0.335
Gestational age at birth (weeks) 35 (35-37) 37 (36-37) 0.963
Birthweight (grams) 3036+461.9 3251+501.9 0.373
Neonatal gender

Male (number) 5 (55.6) 2 (24.5)

Female (number) 4 (44.4) 6 (75.1) 0.335
APGAR | (scores) 9 (7-9) 9 (9-9) 0.481
APGAR 5 (scores) 10 (9-10) 10 (10-10) 0.481

ALT: Alanine aminotransferase; APGAR: Appearance, pulse, grimace, activity and respiration; AST: Aspartate transaminase; BMI: Body-mass index;

ICP: Intrahepatic cholestasis of pregnancy; IU/L: International units per liter; IVF: In-vitro fertilization; Kg/m? Kilograms per square meter; pmol/L:
Micromole per liter. Data are presented as median (quartile |-quartile 3), meanzstandard deviation or number (percentage) where applicable. A p value
of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

Table 3. Correlation of FTBA levels with various parameters in women with |ICP

All pregnancies with ICP

IVF-conceived pregnancies with ICP

Age AST UDCA GAD Age AST ALT UDCA GAD
FTBA
r -0.140 0.388 0.262 -0.235 0.050 0.692 0.426 0.646 -0.306
p 0.215 <0.001 0.024 0.036 0.850 0.004 0.088 0.005 0.233

ALT: Alanine aminotransferase; AST: Aspartate transaminase; FTBA: Fasting total bile acid; GAD: Gestational age at diagnosis; ICP: Intrahepatic cho-
lestasis of pregnancy; IVF: In-vitro fertilization; UDCA: Ursodeoxycholic acid. A p value of <0.05 indicates a significant difference. Statistically significant

p-values are in bold.

Luteal phase support with exogenous progesterone, go-
nadotropin-releasing hormone agonists, or human chori-
onic gonadotropin is a known intervention for almost all
IVF cycles, whereas exogenous estrogen support is not
initiated in all IVF cycles. Since estrogen exposure plays
an important role in the pathogenesis of ICP and estro-
gen support to prepare the endometrium for implantation
is a common treatment application, we conducted this
study comparing spontaneously conceived and IVF-con-
ceived women with ICP, taking into account whether fresh
or frozen embryo transfer methods were used. As far as
we know, this study is the first to compare women with
ICP conceived by IVF according to the type of embryo

transfer. According to the results of our study, although
FTBA and transaminase levels did not differ by fertilization
method, when patients in the IVF group were compared
by embryo transfer method, FTBA and transaminase levels
were significantly higher in the frozen ET group than in the
fresh ET group. Therefore, the severity of ICP appears to
be closely related to the effect of exogenous estrogen on
the liver; which is used during the endometrial prepara-
tion period for implantation and sometimes even up to 12
weeks of pregnancy in patients undergoing frozen embryo
transfer.

In a study by Bolukbas et al.?® although the number of
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women with a history of ICP, a strong risk factor for recur-
rence of ICP, was significantly higher in the spontaneous
pregnancy group, serum FTBA levels were significantly
higher in the IVF pregnancy group. In our study, however,
we did not find a similar result but observed a significant
difference in FTBA values depending on the embryo trans-
fer method in the IVF group. Serum FTBA levels were sig-
nificantly higher in the frozen embryo transfer group, as
were AST and ALT levels. In addition, FTBA levels were
inversely correlated with gestational age at diagnosis. On
the other hand, it is noteworthy in the study by Boluk-
bas et al.?% that there were multiple pregnancies in both
groups, but the rate of multiple pregnancies was signifi-
cantly higher in the IVF group. A study by Batsry et al.l'd]
which investigated the perinatal outcomes of ICP in twin
pregnancies versus singleton pregnancies, also found that
FTBA levels were significantly higher in twin pregnancies.
In another study comparing spontaneous twin pregnancies
with ICP with IVF twin pregnancies with ICP, there was
also no significant difference in FTBA levels.?'! Therefore,
significantly high FTBA serum levels are more likely asso-
ciated with consecutive multiple pregnancies rather than
with IVF itself. In the study by Bolukbas et al.?” in ad-
dition to the high number of multifetal pregnancies, the
hormone treatments used in the IVF cycles also explain
the high FTBA values in the IVF pregnancy group. We be-
lieve that the results of our study will be more accurate
as there were no multiple pregnancies in the study groups.
On the other hand, in the same study, there were no dif-
ferences between the groups in terms of family history of
ICP. In our study, maternal and perinatal outcomes were
similar in both groups and no difference was found be-
tween the spontaneous and IVF pregnancy groups in terms
of preterm birth. In the study by Bolukbas et al.?? the
rates of spontaneous preterm birth were higher in the IVF
group, which is closely related to the high number of mul-
tifetal pregnancies in the same group.

Our study has limitations, mainly because of its retrospec-
tive nature and relatively small sample size. Besides, it was
not possible to collect data on the duration and dosage of
estrogen exposure in all patients who underwent frozen
embryo transfer. However, as multiple pregnancies, which
are an important risk factor for ICP, were not included,
the effect of estrogen treatment on ICP could be analyzed
more precisely. Despite the retrospective nature of the
study, the study was conducted in a large tertiary referral
hospital where the same algorithms for diagnosis, treat-
ment, and follow-up were applied, which was a major
strength.

Conclusion

In conclusion, our results show that there is an associ-
ation between high FTBA, ALT, and AST levels due to
estrogen treatment in IVF pregnancies, especially when
the frozen embryo transfer method was used. This is a
comprehensive investigation that can serve as a basis for
future research. If the results are supported by multicen-
ter, prospective, randomized controlled studies, they can

serve as a guideline for the clinical use of estrogen in such
pregnancies.
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In Vitro Fertilizasyon ve Spontan Gebelikler Arasindan Intrahepatik Gebelik Kolestaz
Gelisen Hastalarnn Obstetrik Sonuclarnnin Karsilastinlmasi: Uctinct Basamak Bir
Hastanede Dort Yillk Deneyim

Amag: Gebeligin intrahepatik kolestaz (GiK), uygun miidahaleler yapiimazsa 6lii dogum riskinin 4 ila 10 kat artmasiyla iliskili, gebelige 6zgii
en yaygin karaciger hastaligidir. Galigmanin amaci, spontan ve in vitro fertilizasyon (IVF) ile elde edilen gebelikler arasinda GIK gelisen tekil
gebeliklerin obstetrik sonuglarini karsilagtirmaktir.

Gereg ve Yontem: Ocak 2018 ile Eyliil 2022 tarihleri arasinda dogum yapan kadinlar geriye doniik olarak degerlendirildi. Dahil etme kri-
terleri uygulandiktan sonra, spontan olarak gebe kalan (grup |, n=74) ve IVF ile gebe kalan (grup 2, n=17) toplam 91 GiK’li hasta caligmaya
uygun bulundu. Grup 2'deki hastalar embriyo transfer yontemine gére taze embriyo transferi (h=9) ve dondurulmus embriyo transferi (n=8)
olmak tizere iki alt gruba ayrild.

Bulgular: Yas, gravidite ve parite disindaki perinatal sonuglar ve demografik 6zellikler benzerdi. Grup 2'de yas anlamli derecede yiiksek iken
[32 (27-35) vs. 27 (24-31), p=0,017], gravidite ve parite grup |'de anlamli olarak yiiksekti [2 (I-3) vs. | (I-2), p=0.021 and 0 (0-1) vs. 0 (0-0),
p=0.009]. Aspartat (AST) ve alanin (ALT) transaminaz seviyeleri, total aglik safra asit (TASA) diizeyleri ve ursodeoksikolik asit tedavi dozu,
dondurulmus embriyo transfer grubunda taze embriyo transfer grubuna gére anlamli derecede yiiksekti [126 (83-242)’ya karsi 32 (31-43),
p=0.001; 200£123.9’a karg1 51+39.4, 0.001; 44+20.4’e kargi 15+5.0, p=0.001, and 100 (750-1250)’e karsi 750 (750-750), p=0.004].

Sonug: Sonuglarimiz, 6zellikle donmus embriyo transfer yonteminin kullanildigi IVF gebeliklerinde 6strojen tedavisine bagli olarak yiiksek
TASA, ALT ve AST duzeyleri arasinda bir iliski oldugunu géstermektedir. Eksojen 6strojenin etkisini netlestirmek igin genis 6rneklemli pros-
pektif calismalara ihtiyag vardir.

Anahtar Sozciikler: Gebeligin intrahepatik kolestazi; perinatal sonuglar; perinatal yonetim; total aglik safra asidi; tlip bebek.
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INTRODUCTION

Objective: Obesity continues to be an important problem in childhood as well as in adults
worldwide. It is known that obesity experienced in childhood has effects on emotional
development besides physical effects. In this study, it was aimed to investigate the effects
of obesity on cognitive functions in adolescents, which is the most important step of the
transition to adulthood.

Methods: Obese and non-obese adolescents with no other known health problems were
included in the study. In order to evaluate cognitive functions in obese patients and the con-
trol group, tests evaluating auditory and visual memory and attention were applied.

Results: As a result of the assessments made, a statistically significant difference was found
in terms of visual memory scores and verbal fluency total and sub-dimension total mean
scores. No statistically significant difference in terms of WISC-R verbal, performance, and
total score means applied to the participants was found.

Conclusion: In our study, it was observed that obesity may adversely affect cognitive func-
tions in childhood in some areas. It may be necessary to determine the factors that nega-
tively affect cognitive functions in obese children and to take supportive interventions and
measures.

ages of 5 and 19. Less than 1% of children between the
ages of 5 and 19 were obese in 1975; by 2016, this number

Nutrition is among the most vital aspects of lifelong
habits that significantly affect the holistic health of a per-
son. Nutrition is an important social phenomenon for
emotional satisfaction as well as physical development.!']
However, socio-economic and cultural conditions of the
social or familial structure, genetic structure, food produc-
tion and consumption methods, cognitive and behavioral
characteristics play an important role in child nutrition.
Nowadays, childhood malnutrition and obesity are among
the most common chronic health problems of childhood.
In the report published by WHO, in 2016, overweight or
obesity impacted nearly 340 million children between the

had increased to more than 124 million. Obesity affects
all developed and developing countries. It is known that
childhood obesity, which is difficult to detect in childhood,
is due to genetic and environmental factors. In studies, it
was determined that the fat ratio in children was similar
to the fat ratio of their families, and the probability of
the children of obese people being obese was 2-3 times
higher than that of non-obese children. A family’s diet, eat-
ing habits, socio-economic level, and education level are
among the other factors affecting obesity.['%]

There are two important reasons for childhood obesity
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due to its effects on physical and emotional development.
The first reason is that childhood obesity can lead to many
metabolic and chronic diseases. Secondly, the psychologi-
cal problems that have the potential to arise due to social
reasons, especially the bullying that these children are ex-
posed to by their peers, cause them to experience prob-
lems of lack of self-confidence and adaptation to the en-
vironment in the future.) There are studies showing that
childhood obesity has negative effects on school success.
Bl Poor school performance appears to occur, in part, as a
result of reduced cognitive abilities. In addition, it is stated
that excessive fat deposition accompanies learning and
memory problems.[! In another study on this subject, it
was found that overweight/obese male students had lower
reading skills and math scores compared to normal-weight
students; however, there was no difference in reading skills
and math scores of obese female students compared to

normal-weight female students.”]

This study focused on examining the impact of obesity on
cognitive functions in adolescents, a critical phase that rep-
resents the most significant step towards adulthood.

MATERIALS AND METHODS

The study was conducted as a single-center; prospective
study with voluntary participants, whose parents pro-
vided written consent. Those with genetic and metabolic
diseases, mental retardation and pre-existing cognitive
dysfunction, comorbid chronic disease, attention deficit
hyperactivity disorder, learning disability, tic disorder, and
autism that may affect neuropsychological test perfor-
mance, diagnosed by a child psychiatrist with a DSM-5-
based semi-structured interview, were excluded from the
study. The volunteer group included in the study was clas-

Table I. Comparison of socio-demographic and the characteristics of the time they started reading and writing among vol-
untary participant groups
Volunteer Participant Socio-Demographical and the
Time to Start Reading-Writing Distribution
Study (case) Group (n=35) Control Group (n=34)
Number (n) Percentage” (%) Number (n) Percentage” (%) X* p-
Gender
Female 16 45.7 14 41.2 0.1 0.7
Male 19 20 58.8
Mother’s educational status
Middle school or lower 24 68.6 18 529 1.8 0.18
High school and above I 314 16 47.1
Father’s educational status
Middle school or lower 22 62.9 18 529 0.7 0.4
High school and above 13 16 47.1
Mother’s employment status
Unemployed 25 714 22 64.7 0.4 0.55
Employed 10 28.6 12 353
Income status
“Hunger level and lower 3 15 44.1
““Between hunger and poverty level 23 65.7 15 44.1 11.6  <0.0l
““Poverty level and above 9 25.7 4 11.8
Parent relationship
Together 35 24 70.6 12 <0.01
Separate - 10 294
Kinship status
None 24 68.6 30 88.2 39 0.048
Yes I 314 4 1.8
Family type
Nuclear family 5 34 100 51.6 <00l
Extended family 30 85.7 - -
Literacy
I'st year |st semester 16 45.7 32 94.1 19.1  <0.01
I'st year 2nd semester 19 2 5.9

“Column Percentage, “Chi-Square test, “*According to TUIK December 2018 data, Hunger Limit: 1.941 TL, Poverty Limit 6.323 TL.
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Table 2. Distribution of physical characteristics of the participants
Distribution of physical characteristics Case Control
(n=35) (n=34) t p*

Height (cm) [min-max] 138-180 139-182 0.8 0.45
(median) 160.4 163.6

Mean+SD 160.5+10.2 160.2+1 1.1

Body Weight (kg) [min-max] 47.2-115.2 34.2-95.5 -6.1 <0.01
(median) 77.7 55.5

Mean+SD 81.6+18.6 56.3£17.2

BMI (kg/m?)[min-max] 23-40.7 13-29.5 93 <0.01
(median) 304 21.3

Mean+SD 31.3+48 21.9435

BMI Z Score(SD)[min-max] 1.62-3.73 0.92-2.63 -6.7 <0.01
(median) 2.53 1.73

Mean+SD 2.55+0.56 1.67+0.41

Waist circumference (cm)[min-max] 78-130 41-83 -14.1 <0.01
(median) 101.2 61.3

Mean+SD 102.4+12.8 65.1£11.2

Heart Peak Pulse(/minute)[minmax] 68-98 65-86 0.8 0.45
(median) 80 75

Mean+SD 80+8 160.2+1 1.1

*Represents the student’s t-test.

sified into two categories: the study and control groups.
The study group comprised 35 adolescents, consisting of
16 girls and |9 boys, aged between 10 and 16 years. Th-
ese individuals were being monitored at the pediatric en-
docrinology outpatient clinic with a diagnosis of obesity.
There were 34 adolescents in the control group, 14 girls
and 20 boys, who applied to the general pediatric out-
patient clinic between the same dates, in the same age
group, and were randomly selected, without any diagnosed
disease. National percentile curves were used as BMI per-
centile curves.®! Children with a percentile value of >95
were considered obese. Demographic data of all children
included in the study and their families, physical examina-
tion findings, diet-exercise status, oral glucose tolerance
tests (OGTT), fasting blood glucose, insulin, and Homeo-
static Model Assessment for Insulin Resistance (HOMA-
IR) values were recorded.

The following tests were applied to obese patients and
control groups to evaluate cognitive functions:

I. Wechsler Intelligence Scale for Children—Revised
(WISC-R); to determine the intelligence levels of children
and to evaluate the problems they experience in certain
areas,

2. Benton visual memory test; to assess visual memory,

3. Stroop Test; to assess the ability to suppress a habitual
behavior pattern and perform an unusual behavior, focused
attention, and information processing speed,

4. Trailing; to assess attention speed, motor speed, visual
scanning, mental flexibility, endurance, response inhibition,

and proneness to interference,

5. Auditory Verbal Learning Test (AVLT); to assess atten-
tion, verbal fluency, and verbal learning.

RESULTS

The data gathered in the study were analyzed using the
statistical software package SPSS 23 (Statistical Package
for the Social Sciences — IBM®). Descriptive statistics
were utilized, providing numbers and percentages for cat-
egorical variables and mean and standard deviation for
numerical variables. For numerical variables, an ANOVA
Test was used when the assumption of normal distribution
was provided in multiple independent group comparisons,
and the Kruskal-Wallis Test was used when the Wilcoxon
Test was not suitable. Chi-square test and T-test statis-
tics were used for categorical variables. To establish the
statistical significance level, significance was considered at
a 95% confidence interval, and p<0.05 was considered as
indicating significance.

Socio-Demographic and Literacy Time Analysis

Of the obese cases participating in the study, 45.7% were
girls, and the mean age was 13.0£1.7 years, while 41.2%
of the control group were girls, and the mean age was
12.2+1.7 years (Table |). When comparing the ages of
first walking, pronouncing the first word, producing the
first sentence, and receiving toilet training, no statistically
significant difference was discovered between the groups
in terms of motor mental development (p>0.05). Other-
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Table 3. Study and control group comparative results of WISC-R, STROORP test, visual memory test, verbal fluency test, trail
making test, AVLT test
Assessment tools and subscales Study (Case) Group Control Group P
(n=35) (n=34)

WISC-R WISC-R Verbal [min-max] 69-115 70-127 0.59
MeanzSD 94x12 96x15
WISC-R Performance [min-max] 70-123 86-128 0.06
MeanxSD 99+ 14 10512
WISC-R Total [min-max] 73-121 75-128 0.13
MeanxSD 96+13 10013

STROOP TEST Stroop Total Time [min-max] 72-213 66-180 0.03
MeanzSD 121 + 44 102+26
Stroop Total Error [min-max] 0-26 0-5 0.68
Mean+SD 1.8+4.6 2.2+1.6

VISUAL MEMORY TEST Visual Memory Test [min-max] 9-15 3-14 <0.01
MeanxSD 12.7£1.5 7.9+2.9

VERBAL FLUENCY TEST Verbal Fluency Total [min-max] 12-60 14-50 0.79
MeanxSD 28.4+12.7 27.7+9.8

TRAIL MAKING Trail A time [min-max] 29-105 16-94 0.79
MeanxSD 49.5£14.2 48.4£19.9
Trail A error [min-max] 0-1 0-1 0.71
Mean+SD 0.1+0.4 0.2+0.4
Trail B time [min-max] 76-288 35-300 0.02
MeanxSD 15349 124+56
Trail B error [min-max] 0-9 0-5 0.57
Mean+SD 1.6£2.3 1.4£1.7

AVLT AVLT List Total [min-max] 28-67 28-59 0.1
Mean+SD 4319 47+9
AVLT-LR [min-max] I-15 5-14 <0.01
Mean+SD 7.8433 10.2+2.4
AVLT Recognition [min-max] 8-28 I1-15 <0.01
Mean+SD 17.9+5.5 14.1£1.4
AVLT False Recognition [min-max] 0-2 0-2 0.03
Mean+SD 0.7+0.6 1.1+£0.8

wise, the living together of the parents, parents being re-
lated, and having an extended family type were found to
be considerably more than the study group’s control group
(p<0.05).

Analysis of Physical Characteristics

Information on the average body weight, BMI, BMI Z
score, waist circumference, and the number of heartbeats
of the participants are given in Table 2. Obese adolescents
were found to have substantially higher mean body weight,
BMI, BMI Z score, waist circumference, and heart rate val-
ues than those in the control group (p<0.01). However,
there was no significant difference in height between the
groups (p>0.05).

Analysis of Results Obtained from Assessment Tools

The Stroop test is an easy-to-apply assessment tool that is
commonly used in the control of frontal functions. Inter-
ference sensitivity and inability to suppress inappropriate

automatic responses can be evaluated more specifically in
this test. The Stroop Test assesses perceptual setup, the
ability to change in line with changing demands and under
the influence of a disturbance, the ability to suppress a
habitual behaviour pattern and perform an unusual behav-
iour, focused attention, and information processing speed.
This test is regarded as the most selective test for inappro-
priate stimulus inhibition and is sensitive to damage to the
left frontal lobe, particularly the orbitofrontal cortex.”]

Table 3 displays the comparison between groups of the
Stroop test administered as part of the study. As a result,
obese teenagers had substantially higher Stroop 1-2-3 and
Stroop total time means than those in the control group
(p<0.05). However, there was no appreciable difference
in the means of the Stroop total errors across the groups
(p>0.05).

Trail Making Tests assess the attention speed, motor
speed, visual scanning, mental flexibility, persistence, re-
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sponse inhibition, and proneness to interference.l'” The
analysis revealed a statistically significant difference only
in terms of Trail B times in the trailing tests, as shown in
Table 3 (p<0.05). The average duration of Trail B in the
case group was found to be significantly longer than that
of the control group.

Auditory Verbal Learning Test (AVLT) is a neuropsycho-
logical memory test used to assess verbal memory, ver-
bal learning, backward and forward interference, instant
recall, delayed recall, and recognition processes.'l No
statistically significant difference was discovered in terms
of the AVLT total, AVLT List I, AVLT List 5, and AVLT
Perseverance scores as a consequence of the test used
to compare the two groups within the parameters of the
study (p>0.05). The study revealed that AVLT long-term
delayed recall (AVLT-LR) and false recognition mean scores
were significantly higher in the control group, while AVLT
recognition mean scores were significantly lower in the
case group (p<0.05), as presented in Table 3.

Studies show that abstract shapes are encoded in the right
prefrontal cortex, and words are encoded in the left pre-
frontal cortex.I'? The tests employed in this study aimed
to assess the verbal and visual memory learning, sponta-
neous recall, and recognition abilities of the participants.
After conducting the assessments (Table 3), regarding
scores for visual memory, a statistically significant differ-
ence was found (p<0.01). In the study group, the mean
scores of the visual memory test were significantly higher
than those of the control group. Additionally, a statistically
significant difference was observed in terms of verbal flu-
ency total and sub-dimension total mean scores (p<0.05).
The subjects’ mean WISC-R verbal, performance, and to-
tal score values did not show any statistically significant
differences (p>0.05).

Analysis of WISC-R Scores by Biochemical and Lifestyle
Characteristics

The comparison of WISC-R scores by some biochemi-
cal and lifestyle characteristics in the obese adolescent
group is given in Table 4. Accordingly, the WISC-R score
of those with fasting blood glucose below 100 mg/dl is
significantly higher than that of those with 100 mg/dl and
above (p<0.01). In the study, there were no statistically
significant differences observed among obese cases con-
cerning fasting insulin, HOMA-IR levels, exercise and diet
status, and WISC-R scores (p>0.05).

Analysis of Correlation of WISC-R Scores with Other
Test Scores

The correlation of age and WISC-R scores with other test
scores in adolescents is given in Table 5. Accordingly, the
study did not find any statistically significant correlation
between age and WISC-R scores in adolescents (p>0.05).
However, a statistically significant but weak correlation
was found between age and AVLT false recognition (neg-
atively), verbal fluency, and visual memory scores in ado-
lescents (p<0.05). In the study, a statistically significant yet
weak correlation was observed between WISC-R scores
and Stroop total time, AVLT list total, AVLT-LR, Trail A,
Trail B, and Verbal Fluency total scores in adolescents
(p<0.05).

DISCUSSION

In this study, which looked at how obesity affects cog-
nitive abilities in adolescence—the most crucial stage of
the transition to adulthood—a significant link between
the groups’ mean WISC-R verbal, performance, and to-
tal scores was found. The WISC-R test is an individually
administered intelligence test approved for children aged

Table 4. Comparison of WISC-R scores by some biochemical and lifestyle characteristics in the obese group

Total WISC-R Score n Med/DA V4 P’

Fasting Blood Glucose
<100 mg/dI 25 103/41 -29 <0.01
2100 mg/dl 10 85/34

Fasting Insulin Level
<15 uU/mL 10 96/34 -0.1 0.94
215 uU/mL 25 97/48

HOMA-IR Level
<3.16 I 93/34 97/48 0.7
23.16 24 97/48

Exercising Status
None 29 97/48 -0.1 0.95
Yes 6 97/25

Dieting status
None 29 97/48 0.7 0.51
Yes 6 92/25
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Table 5. Correlation of age and WISC-R scores with other test scores in adolescents
Age WISC-R Stroop Stroop AVLT List AVLT- LR AVLT Trail B time Verbal Visual

Total Total  Total Total Recognition Fluency Memory

Score  Time  Error Total
Age | -0.21 0.02  -0.05 0.19 0.06 -0.01 -0.15 0.29" 0.33"
WISC-R -0.21 | -28° 0.04 33" 0.24* -0.1 -.357 24 0.0l
Stroop total time 0.02 -28 | 0.23 -0.23 -0.2 -0.28" 0.14 -0.39” 0.1
Stroop total error -0.05 0.04 0.23 I -0.03 0.02 0.06 -0.08 -0.2 -0.17
AVLT list total 0.19 033" -023 -0.03 I 0.63" 0.23 -0.19 0.23 -0.1
AVLT-LR 0.06 0.24 -0.2 0.02 0.63" | 0.04 -0.21 0.07 -0.22
AVLT recognition -0.01 -0.01 -0.28"  0.06 0.23 0.04 I 0.25* -0.13 0.23
Trail B time -0.I15 -035" 0.14 -0.08 -0.19 -0.21 0.25* I -0.21 -0.1
Verbal fluency total  0.29" 024" -0.39" -0.2 0.23 0.07 -0.13 -0.21 I 0.26"
Visual memory 0.33* 0.0l 0.1 -0.17 -0.09 -0.22 0.23 -0.1 0.26" |

“p<0.05; “p<0.01.

6-16. The validity and reliability of the WISC-R have been
adapted for children and adolescents in Turkey.l'l When
reviewing the literature, it is possible to encounter many
studies reporting the relationship between obesity and
cognitive functions and different results. It is observed
that studies are generally conducted with high school stu-
dents, university students, and adolescents.I'! However,
there are many studies reporting the relationship between
high body weight and low intelligence score, and cognitive
function.!'>'l Some studies show that obesity can cause a
decrease in 1Q, while others emphasize that low IQ can
cause obesity.['”]

In this study, it was discovered that the mean of Stroop
I-2-3 and Total Time in obese adolescents was significantly
higher than those of the control group. The Stroop test,
which was used in many studies before, was applied as a
mental stressor.l'®'"] |n a related study by Cohen et al®*
it was discovered that the obese group’s overall Stroop
test length was substantially longer than that of the con-
trol group. In the same study, attention/concentration as-
sessments, working memory, and psychomotor/processing
speed assessments showed significantly better results in
the normal-weight group compared to the obese group.*”!

In the study, it was discovered that the case group’s mean
score on the visual memory test was much greater than
that of the control group. In a study by Cohen et al.?®! un-
like the findings of the study, visual memory performance
has been reported to be higher in non-obese children,
both in the forward and backward steps. In the Baltimore
Cohort of Aging, obesity indices have been associated
with poor performance in various cognitive fields, mem-
ory, and verbal fluency functions.?" However, similar to
the study in the Baltimore cohort, obesity was associated
with better performance on attention tests and visual-spa-
tial ability.2'! Electrophysiological studies in obese children
revealed an association between impaired peripheral nerve
conduction and insulin resistance, inspiring other studies
showing that the visual and auditory pathways are also af-

fected by hyperinsulinemia.?” Regarding total verbal flu-
ency and sub-dimension total score means, no statistically
significant differences between the groups were found in
this investigation. Similarly, in a study by Verdejo-Garcia
et al.? the performance of overweight children on IQ,
working memory, and verbal fluency assessments did not
differ from controls, and its relationship with BMI was not
reported. In some studies in the literature, it has been
reported that poor performance levels in the Trail and
Verbal Fluency tests are associated with high leptin levels.

In our study, we found a statistically significant relationship
between the groups only concerning Trail B times, one of
the trail-making tests. The study group’s mean Trail B time
was substantially longer than the control group’s. The Trail
Making Test (Parts A and B) provides information on vis-
ual scanning, processing speed, mental flexibility, and ex-
ecutive functions.'? A shorter time to complete the test
indicates better performance. Overweight has lower neu-
ropsychological performance on tests of response inhibi-
tion, flexibility, and decision making. In a study, multivariate
analyses have shown that BMI has a significant detrimental
effect on flexibility performance and cognitive flexibility
(as assessed by TMT) may be significantly reduced in over-
weight adolescents.?] In the study conducted by Cohen
et al.?7 it has been determined that normal-weight par-
ticipants completed the Trail Making Test B-A in a shorter
time than obese participants.

Regarding the study’s AVLT total, AVLT List I, AVLT List 5,
and AVLT Perseveration scores, there were no statistically
significant differences found between the groups. On the
other hand, the study revealed that the mean AVLT-LR and
recognition scores were significantly higher in the control
group, whereas the mean AVLT false recognition scores
were significantly lower in the case group. Similarly, Yesav-
age et al.”®! have found no significant relationship between
AVLT and obesity in their study.

There were no statistically significant differences observed
among obese cases concerning fasting insulin, HOMA-
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IR levels, exercise and diet status, and WISC-R scores.
In studies investigating dieting status, it is commonly re-
ported that obese individuals have a higher propensity for
dieting, and there is a statistically significant distinction be-
tween the groups.?! The lack of difference between the
groups in the study is believed to be attributable to the
fact that obese individuals did not decide to lose weight.
Previous studies have shown that diseases associated with
insulin resistance, such as metabolic syndrome and type-I|
diabetes, are also associated with neurocognitive dysfunc-
tion, and it has been suggested that the effects of insulin
resistance on the neurological system are probably due
to abnormalities in insulin-dependent vascular reactivity.*”!

A statistically significant but weak correlation was noted
between WISC-R and Stroop total time, AVLT list total,
AVLT-LR, Trail A, Trail B, and Verbal Fluency total scores in
adolescents in the study. In the literature reporting corre-
lations between age and WISC-R and other assessments.
In a study by Belsky et al.l'! it has been reported that
age was positively associated with the completion time in
TMT-B.

As a result, in this study investigating the effects of obesity
on cognitive functions in adolescence, which is the most
important step of the transition to adulthood, it was ob-
served that obesity negatively affects cognitive functions in
childhood. It is necessary to determine these factors that
negatively affect cognitive functions in obese children and
to take these factors into consideration in the follow-up
of children as they get older, and supportive interventions
and measures should be taken.
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/
Ergenlerde Obezitenin Bilissel islevler Uzerine Etkileri

Amag: Obezite, diinya gapinda yetiskinlerde oldugu kadar ¢ocukluk g¢aginda da 6nemli bir sorun olmaya devam etmektedir. Cocukluk gagin-
da yasanan obezitenin fiziksel etkilerinin yani sira duygusal gelisim lizerinde de etkileri oldugu bilinmektedir. Bu galigmanin amaci, yetiskinlige
gegisin en 6nemli basamagi olan adélesanlarda obezitenin bilissel islevler tizerindeki etkilerini arastirmaktir.

Gereg ve Yontem: Calismaya herhangi saglik sorunu olmayan obez ve obez olmayan olarak siniflandirilan ergenler dahil edildi. Obez ve
obez olmayan grupta biligsel islevlerin degerlendirilmesi igin isitsel ve gorsel bellek ve dikkat testleri uygulandi.

Bulgular: Obez ve obez olmayan grup aarsinda gorsel bellek puanlari ile s6zel akicilik toplam ve alt boyut toplam puan ortalamalari arasinda
istatistiksel olarak anlamli farklar saptandi. Katiimcilara uygulanan WISC-R sézel, performans ve toplam puan ortalamalari agisindan anlamli
bir fark bulunmadi.

Sonug: Calismamdan elde edilen sonuglar obezitenin bazi alanlarda gocukluk ¢aginda bilissel islevleri olumsuz etkileyebilecegini ortaya koy-
maktadir. Bu nedenle, obez ¢ocuklarda biligsel islevleri olumsuz etkileyen faktérleri, 6nleyici miidahaleleri ve 6nlemleri belirlemek igin tahmin
ve 6nleme temelli sistemlerin kullaniimasi gerekli olabilir.

Anahtar Sozciikler: Bilissel fonksiyonlar; ergen; obezite.
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INTRODUCTION

Pelin Ozgur Polat?

ABSTRACT

Objective: Anesthesiologists are constant members of teamwork, especially in operating
room and ICU. However, the relationship between teamwork (TW) and psychological state
of anesthesiologist has not been adequately studied in the literature. This study aimed to
compare the anesthesiologists with other medical branches in terms of coping strategies and
perceived social support, considering the levels of teamwork reliance.

Methods: We conducted two online surveys. In the preliminary survey, we tested our
prediction about the TW levels of anesthesiologists and other branches on medical faculty
graduates (n=266). In the main survey with a new sample, we examined the relationship
between social support and coping styles against stress in anesthesiology (high TW group,
n=107) and dermatology (low TW group, n=91) residents.

Results: Preliminary survey showed that anesthesiology had high TW levels (Mean=4.03), as
expected. Dermatology who had low TW levels (Mean=2.53) were selected for the compar-
ison group of the main survey. The main survey indicated that dermatologists (Mdn=16) use
the submissive coping approach more than anesthesiologists (Mdn=15; p=.007). There was
no significant difference in perceived social support levels of the two groups.

Conclusion: We found a relationship between passive coping strategies that aim to protect
from negative emotions caused by stressful events rather than solving the problem and low
teamwork level. We think that teamwork may contribute to problem-solving processes by
helping anesthesiologists to actively cope with stress.

It is widely accepted that teamwork in healthcare is chal-
lenging.'! Therefore, working in a team requires adopting

Teamwork in healthcare, which is defined as a dynamic
process that requires coordination and articulation of
all tasks and activities performed for caring for patients
among groups of health professionals, is essential for the
normal functioning of a health system and sharing the
workload among health professionals."? The literature
shows that the practice of teamwork can enhance physi-
cians’ work engagement, clinical performance, and job
satisfaction.’! These outcomes are also strongly linked to
the psychological well-being of physicians, which, in turn,
can impact the overall quality of care.>*l Considering the
highly demanding, high-risk, and stressful characteristics
of healthcare practices, teamwork can protect physicians’
psychological health and well-being. However, these pro-
tective outcomes are most likely to be achieved when col-
laboration is effective.l*?]

skills that facilitate dealing with stressful situations that can
increase distraction, cognitive load, negative emotions, and
social impairment.l”] Researchers emphasize that adaptive
stress coping strategies, which aim to actively change the
problem that causes the stressful situation, can facilitate
effective teamwork in healthcare through improving com-
munication.®?! On the other hand, a high-demand work
environment may lead to maladaptive coping, which aims
to protect an individual from negative emotions caused by
stressful events rather than solving the problem. This type
of coping includes the use of emotion-focused/avoidance-
based strategies, such as experiencing and expressing neg-
ative emotions, adopting unhealthy habits, and submissive
withdrawal, and is strongly linked to anxiety and depres-
sion.l'd
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Anesthesiologists are constant members of teamwork, es-
pecially in operating rooms and intensive care units (ICUs).
It is well known that both the physical and emotional bur-
den in these units can make anesthesiologists susceptible
to excessive stress and burnout.!'"' However, anesthesi-
ologists are not among the health professionals reporting
the highest level of stress.['Z

For instance, in a study conducted with health profession-
als working together in the operating room, it was found
that anesthesiologists and anesthesiology residents expe-
rienced moderate levels of stress, which were relatively
lower compared with other medical professionals’ stress
levels.®] Another study objectively measured the acute
stress levels of anesthesiologists by recording their heart
rates during different stages of the anesthetic process and
salivary cortisol concentration.' In line with Hull et al’s
1% study, the authors detected a small but statistically in-
significant change in heart rates at all three stages of the
perioperative period, which were preoperative, intraop-
erative, and postoperative. However, the extent of the
decrease in cortisol levels tended to change with years in
practice, suggesting that experienced physicians are more
likely to deal with stress successfully.

The researchers interpreted the differences in stress levels
between anesthesiologists and members of other physi-
cians by focusing on individual differences in stress reac-
tance. However, these findings may also indicate that anes-
thesiologists seem to manage to deal with stress effectively
despite the stressful and high-demanding working condi-
tions in operating rooms and ICUs. Therefore, whether
this difference is related to the implementation of stress
management strategies distinct from those employed by
other team members remains unclear. Considering the
teamwork dynamics unique to operating rooms and ICUs,
anesthesiologists may adopt more adaptive approaches to
effectively deal with stress than professionals from other
physicians.!'l To the best of our knowledge, however, there
is a lack of research investigating the differences in coping
skills of anesthesiologists and medical physicians from oth-
er specialties that are not heavily teamwork-dependent.

Besides stress coping styles, perceived social support is
also one of the significant determinants of the psychologi-
cal well-being of healthcare professionals. Social support in
medical settings can reduce work-related stress and pos-
itively affect the health status of health workers.l'*'*! This
suggests social support as both an essential component
and an outcome of successful teamwork in healthcare.
Therefore, this study aimed to compare anesthesiologists
with other medical physicians in terms of stress-coping
strategies and perceived social support, considering the
levels of teamwork reliance.

MATERIALS AND METHODS

Instruments

Demographic Information Sheet (DIS): DIS was used to
obtain participants’ sociodemographic information, includ-

ing age, gender, and year of residency.

The Teamwork Assessment Form (TAF): This form
was developed ad hoc to measure the perceived level of
required teamwork for medical, surgical, and basic science
divisions and subdivisions (n=43) on a 5-point Likert scale
ranging from | to 5. Higher scores show a higher level of
teamwork dependence for each division. The definition of
teamwork given to the participants was as follows: “Team-
work refers to the members of a team working together,
anticipating and meeting each other’s needs, reassuring
each other, and communicating effectively’l'l The Cron-
bach’s alpha reliability for the Teamwork Assessment Form
(TAF) in our study was 0.96.

The Brief Coping Style Inventory (BCSI): The BCSI
originates from the Ways of Coping Questionnaire devel-
oped by Folkman and Lazarus and was adapted by Sahin
and Durak for the Turkish population.['®!”l The scale mea-
sures the use of different stress coping strategies through
30 items and five subscales, which are helpless (8 items),
optimistic (5 items), self-confident (7 items), submissive (6
items) styles, and seeking social support (4 items). Each
item is rated on a 4-point Likert scale ranging from 0 to
3, and higher scores obtained from subscales show higher
use of the relevant coping style. The scale’s Cronbach’s
alpha reliability was found to be 0.89 in this study.

The Multidimensional Scale of Perceived Social
Support (MSPSS): The scale was developed by Zimet
et al.l'¥ to measure the level of perceived social support.
The Turkish adaptation of MSPSS was performed by Eker,
Arkar, and Yaldiz.!'l The 12 items are rated on a 7-point
Likert scale ranging from | (very strongly disagree) to 7
(very strongly agree), and form three subscales: significant
other, family, and friends. Also, a total scale score is cal-
culated, and higher scores show higher levels of perceived
social support. The Cronbach’s alpha reliability of the scale
was found to be 0.88 in the present study.

Study Design and Participants

The present research was a two-phase study consisting of
a preliminary survey and the main study, which adopted a
cross-sectional design. The data were collected between
November and December 2019. In the preliminary survey
study, the participants were asked to score the level of
teamwork required in each medical division. After deter-
mining the highest- and lowest-scoring divisions, medical
doctors were selected from those departments to con-
duct a comparison of the divisions that required the most
and least teamwork.

The medical doctors working at different hospitals in
Tiirkiye participated in both studies. The data were anony-
mously collected online using the Qualtrics Online Sur-
vey Tool (https://www.qualtrics.com). The questionnaire
was distributed to the participants through social media,
WhatsApp groups, and communication listservs. After the
purpose of the study was explained, informed consent was
obtained from each participant.
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This study was conducted in accordance with the Dec-
laration of Helsinki. Ethical board approval was obtained
from Bagkent University, Social Science and Humanities
Scientific Research and Publication Ethics Committee (IRB
Number: 62310886-604.01.01/17475). This study is open
to public access in accordance with Open Science princi-
ples. The pre-registration link for the study is https:/osf.
io/r7qev/

Statistical Analyses

The data management and analysis were performed using
the IBM SPSS version 22 statistical analysis software. De-
scriptive statistics are expressed as mean * standard devi-
ation. The between-group analyses were performed using
the independent samples t-test for continuous variables
and the Chi-square test for categorical variables. Shapiro-

Table I. Teamwork scores of medical branches (Min=1, Max=5)
Median Mean SD

Emergency Medicine 5 4.20 1.103
Anesthesiology and Reanimation 4 4.03 1.031
General Surgery 4 4.00 1.028
Cardiovascular and Thoracic Surgery 4 3.99 1.097
Neurosurgery 4 3.95 1.047
Orthopedics and Traumatology 4 3.89 .999
Chest Surgery 4 3.75 1.085
Pediatric Surgery 4 3.73 1.149
Cardiology 4 3.66 1.002
Obstetrics and Gynecology 4 3.62 1.151
Plastic Reconstructive and Aesthetic Surgery 4 3.58 1.154
Urology 4 3.55 1.024
Internal Medicine 4 3.54 1.102
Otorhinolaryngology 3 3.50 1.061
Pediatrics 4 3.48 1.147
Neurology 3 3.25 1.042
Infectious Diseases and Clinical Microbiology 3 3.22 1.129
Chest Diseases 3 3.19 1.033
Ophthalmology 3 3.12 1.096
Radiation Oncology 3 3.1 1.186
Radiology 3 3.10 1.246
Psychiatry 3 2.95 1.135
Medical Pathology 3 2.95 1.244
Physical Medicine and Rehabilitation 3 2.88 1.193
Child and Adolescent Psychiatry 3 2.82 1.154
Nuclear Medicine 3 2.76 1.199
Forensic Medicine 3 2.73 1.201
Public Health 2 2.62 1.268
Medical Genetics 2 2.59 1.173
Family Medicine 2 2.55 1.265
Dermatology 2 2.53 1.103
Sports Medicine 2 251 1.173
Medical Microbiology 2 2.48 1.127
Medical Biochemistry 2 2.29 1.093
Medical Education and Informatics 2 2.26 1.168
Medical Pharmacology 2 2.23 1.031
Biostatistics 2 2.20 1.123
Histology and Embryology 2 2.11 1.060
Medical Biology 2 2.11 1.041
Anatomy 2 2.08 1.058
Physiology 2 2.06 1.053
Biophysics 2 1.98 1.035
Medical History and Ethics 2 1.94 1.090
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Wilk statistics were used to determine whether the data
of continuous variables showed normal distribution. To
compare the two groups, the independent samples t-test
was used on mean scores having a normal distribution.
The Mann-Whitney U test was performed for non-nor-
mally distributed variables. The correlations between the
teamwork level and demographic variables were assessed
using Spearman’s rank-order correlation analysis. p-values
less than 0.05 were considered statistically significant.

RESULTS

The research aimed to compare the perceived social sup-
port levels and stress coping styles of the medical doctors
working in the departments requiring high and low team-
work.

To achieve this aim, a preliminary survey was conducted to
determine the physicians requiring the highest and lowest
levels of teamwork and confirm if the anesthesiology and
reanimation branch was regarded as highly dependent on
teamwork. In total, 266 medical physicians from various
hospitals in Tiirkiye participated in the study. Fifty-nine
percent of the participants were women (156 female), and
the mean age was 35.3 (SD=8.4) (range: 23-64) years. Ac-
cording to the preliminary survey results, the anesthesiol-
ogy division had one of the highest teamwork requirement
scores following emergency medicine, as expected. Der-
matology and sports medicine were the physicians with
the lowest teamwork scores after basic science divisions
(see Table ). We decided to include dermatology as the
comparison group because the number of physicians in the
field of dermatology is higher than in sports medicine in
Tirkiye.

After evaluating the preliminary study results, the main
study data were collected from 198 resident physicians

based in the anesthesiology and reanimation (n=107) and
dermatology (n=91) departments. Seventy-six (71%) anes-
thesiology residents were female, and the mean age was
29.3 (SD=2.91) (range, 24-42) years. Seventy-one (66%)
anesthesiology residents had 3 or more years of residency.
Seventy-nine participants (75%) of dermatology residents
were female, and the mean age was 29.2 (SD=3.59) (range,
24-45) years. Fifty-nine (65%) dermatology residents had 3
or more years of residency. The demographic characteris-
tics of the participants are given in Table 2. The normality
of distribution was violated for all mean scores assessed
using Shapiro-Wilk’s test (p<.001). Therefore, non-para-
metric analyses were performed.

Correlations Between Variables: Preliminary analyses
showed the relationship to be non-linear with all variables
as assessed using Shapiro-Wilk’s test (p>.05). A Spearman’s
rank-order correlation was performed to evaluate the re-
lationships between BCSI subscale scores and MSPSS total
and subscale scores.

All results were in the expected direction (see Table 3).
Age and the seeking social support subscale of MSPSS
were not significantly correlated with any variable. All
subscale scores and total scores of MSPSS were positively
intercorrelated (p<.001).

Between-Group Comparisons: The sex and division-
based between-group comparisons were performed using
Mann-Whitney U tests to determine whether the Per-
ceived Social Support Scale and Brief Coping Style Inven-
tory scores and sub-scores were differentiated.

According to the results, distributions of family subscale
scores of MSPSS were found significantly different between
men (Mdn=24) and women (Mdn=25, U=3120, p=.041),
using an exact sampling distribution for Mann-Whitney U
test.?! The two groups were not differentiated in terms
of other MSPSS subscales. In terms of BCSI subscales, the

Table 2. Demographic variables, perceived social support scores, and types of coping styles of the participants
Demographic Variables Anesthesiology (n=107) Dermatology (n=91) p
Age (year) 29 (24-42) 28 (24-45) .386
Gender (Female/Male) 76/31 69/22 .520
Years of Residency (<2 years/ 2 2 years) 36/71 32/59 .88l
Multidimensional Scale of Perceived Social Support (MSPSS)
Family 24 (10-28) 25 (14-28) .780
Friend 24 (5-28) 24 (10-28) .648
Significant Other 23 (4-28) 24 (4-28) 919
Total 69 (28-84) 70 (34-84) 817
Brief Coping Style Inventory (BCSI)
Self-confident 27 (13-35) 27 (14-35) .152
Helpless 23 (9-38) 24 (13-37) .673
Submissive 15 (9-25) 16 (9-23) .007"
Optimistic 18 (7-25) 18 (5-23) 199
Social Support Seeking 13 (9-20) 13(9-18) 262

Non-parametric variables analyzed using the Mann-Whitney U test and presented as median (minimum-maximum). **p<.01.



Tumer. Effect of Teamwork on Coping Styles of Anesthesiologist 139
Table 3. Spearman’s rank-order correlations among variables
Variable n I 2 3 4 5 6 7 8 9 10
I. Age 198 -
2. MSPSS 198 -0.02 -
3. MSPSS-F 198 0.02 0.69 -
4. MSPSS-FR 198 -0.08 0.72 0.46 -
5. MSPSS-SO 198 -0.01 0.89 0.45 0.46 -
6. BCSI-SC 198 0.07 0.20" 021" 0.20" 0.15% -
7. BCSI-H 198 -0.07 -0.12 -0.15° -0.18" -0.02 -0.56 -
8. BCSI-S 198 -0.02 -0.05 -0.05 -0.06 -0.05 -0.32 0.41 -
9. BCSI-O 198 0.03 0.15% 0.14° 0.19" 0.09 0.66 -0.58 -0.14° -
10. BCSI-SSS 197 0.13 -0.01 -0.00 -0.12 0.00 -0.04 0.14 -0.01 -0.03 -

Significant correlations in bold are at p<.001, “p<.01, p<.05. Rho: Spearman’s rho value. MSPSS: Multidimensional scale of perceived social support to-
tal score; MSPSS-F: Multidimensional scale of perceived social support from family; MSPSS-FR: Multidimensional scale of perceived social support from
Friends; MSPSS-SO: Multidimensional scale of perceived social support from significant others; BCSI-SC: Brief Coping Style Inventory Self-confident;
BCSI-H: Brief Coping Style Inventory Helpless; BCSI-S: Brief Coping Style Inventory Submissive; BCSI-O: Brief Coping Style Inventory Optimistic;

BCSI-SSS: Brief Coping Style Inventory Seeking Social Support.

distributions of scores were not significantly different be-
tween male and female participants.

The division-based Mann-Whitney U tests for MSPSS to-
tal scores and subscale scores showed that distributions
of MSPSS scores were not significantly different between
dermatologists and anesthesiologists. The two groups
were only differentiated regarding the submissive coping
scores of BCSI. Anesthesiologists had significantly lower
submissive coping scores (Mdn=15) than dermatologists
(Mdn=16; U=3786, p=.007; see Table 2).

DISCUSSION

There is a growing body of literature on teamwork and
its implications in healthcare. Most of these studies are
on decision-making mechanisms, patient safety, and cost
improvement in healthcare.?'! However, the relationship
between teamwork and the psychological well-being of
healthcare professionals has not been studied much. Pre-
vious studies showed that social support and coping styles
were the two main buffer systems of depression and anx-
iety of individuals.'"'? In our study, we aimed to discuss
the association of different teamwork levels with stress
coping styles and perceived social support.

To achieve this purpose, we investigated whether anesthe-
siologists used different stress-coping strategies and had
different levels of perceived social support than those of
other medical branch physicians who depended on team-
work less.

The preliminary survey confirmed that anesthesiologists
were perceived as one of the highest teamwork-depen-
dent physicians following emergency medicine compared
with other physicians, as we predicted. To be able to com-
pare the physicians based on their teamwork reliance, we
included physicians from the dermatology department in
the study because there was a similar number of physi-

cians compared to anesthesiologists. Therefore, the main
research was conducted with the residents of these two
departments. In terms of gender-based comparisons, fe-
male physicians reported higher social support from their
families than male physicians. This finding is in line with the
literature showing that women are more likely to perceive
themselves as supported by their families compared with
men.

The results of this study revealed that anesthesiologists
were less likely to use a submissive approach to deal with
stressful situations compared with dermatology residents.
It is well-documented that higher stress levels impair cog-
nitive processes, such as memory, attention, and decision-
making, leading to serious adverse consequences, espe-
cially in healthcare.”*?*! Considering the anesthesiologists’
ethical and legal responsibilities, developing autonomy as
an acquired characteristic is essential for healthy decision-
making processes.®! Therefore, adopting a submissive
coping approach may prevent them from fulfilling their pro-
fessional responsibilities. This finding also supports Demir
and Ataman’s the study showing that emergency medicine
physicians mostly use active/problem-oriented approaches
in coping with stress during COVID- 194 Consistent with
this finding, emergency medicine physicians were one of
the highest teamwork-dependent groups, as were anes-
thesiologists in our preliminary study. Therefore, the use
of active coping strategies by anesthesiology residents was
an expected finding.

In terms of other coping strategies, these two groups were
not differentiated. A possible explanation for this result
may be related to the limited ways of coping addressed in
this study. Stress management generally involves a com-
bination of behavioral, cognitive, and emotional coping
strategies, and there are both interpersonal and intrap-
ersonal differences in the use of this combination.!'®!]
Therefore, this study could have benefited from a more
detailed examination of coping strategies.
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However, we found a relationship between passive cop-
ing strategies and teamwork level as we expected. Pas-
sive coping strategies (i.e., helpless and submissive) are
higher in dermatology residents, a low teamwork group,
than in anesthesiology residents, a high teamwork group.
One remarkable finding was that the use of passive coping
strategies increased as the level of teamwork decreased.
Avoiding actively confronting problems to indirectly re-
duce emotional tension or engaging in other behaviors are
passive coping strategies.[” People who use active coping
strategies can have positive self-views and take a proactive,
optimistic, and confident approach to managing stressful
situations.”® Anesthesiologists working in high-stress en-
vironments, such as operating rooms and ICUs, may be
actively coping with stress more than dermatologists. It is
consistent with the literature that dermatologists working
in less stressful environments than anesthesiologists use
passive coping strategies more.?”!

On the other hand, anesthesiologists and dermatologists
did not report different levels of social support. The liter-
ature suggests that the link between stress response and
social support depends on the sources of that support.’%
In this study, social support from family, friends, and sig-
nificant others was addressed, and these sources may be
linked to different outcomes compared with the support
from supervisors, employees, and coworkers in healthcare.

Limitations

This study has some limitations. First, because the present
study adopted a cross-sectional design, establishing causal
relationships was not possible. Therefore, the findings only
have correlational implications. Second, this study did not
evaluate the stress levels of participants, which might have
allowed testing mediational models on the role of different
coping strategies in managing stress. Furthermore, objec-
tively measured teamwork levels would have been bene-
ficial to reach a more accurate classification to perform
division-based comparisons. In this context, it is a matter
of debate whether lower teamwork or lower stress levels
led to passive coping strategies in dermatologists.

Conclusion and Future Implications

Adaptive stress coping strategies and high levels of per-
ceived social support are central to psychological resilience
and well-being in health settings. Therefore, health profes-
sionals should be actively supported in terms of improving
coping skills and strengthening social ties. To be able to
determine the specific areas that need to be supported
most, similar studies should be performed in healthcare
settings. Further research testing the mediational models
to examine the possible direct and indirect pathways is
also needed.

Anesthesiology and reanimation physicians work in a high-
-intensity and high-risk work environment and strongly
depend on well-coordinated collaboration and good com-
munication. Therefore, more research on the mutual rela-
tionships between mental health and teamwork function-
ing needs to be undertaken to develop interventions to

improve anesthesiologists’ psychological health and main-
tain successful teamwork.
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Takim Calismasi Duzeylerine Gore Anestezistlerin Basa Cikma Tarzlan Diger
Hekimlerden Nasil Farklhilasiyor?

Amag: Anestezi uzmanlari, 6zellikle ameliyathane ve yogun bakim tinitelerinde ekip galismasinin daimi tyeleridir. Ancak ekip galismasina
dayali olma diizeyi ve anestezistlerin psikolojik durumu arasindaki iliski literatiirde yeterince galigilmamistir. Bu galismanin amaci ekip calig-
masina dayali olma diizeylerini géz 6niinde bulundurarak, anestezi uzmanlarini bag etme stratejileri ve algilanan sosyal destek agisindan diger
tip branslari ile karsilagtirmaktir.

Gereg ve Yontem: Calismanin amaci dogrultusunda iki gevrimigi anket uygulamasi gergeklestirilmistir. On calismada anestezistlerin ve
diger branslarin EC duzeylerine iliskin 6ngériler tip fakiiltesi mezunlari (n=266) tizerinde test edilmistir. Yeni bir 6rneklemle yapilan temel
galismada ise anesteziyoloji (yliksek EC grubu, n=107) ve dermatoloji (dusiik EC grubu, n=91) asistanlarinda sosyal destek ve stresle basa
gtkma tarzlari arasindaki iligkiyi incelenmistir.

Bulgular: On calismada, beklendigi gibi, anesteziyolojinin yiiksek EG diizeyine (Ort.=4.03) sahip oldugunu bulunmustur. Diisik EG diize-
yine (Ort.=2.53) sahip olan dermatoloji, ana galismanin karsilastirma grubu olarak belirlenmistir. Ana galisma sonucunda dermatologlarin
(Mdn=16) anestezistlere (Mdn=15; p=.007) kiyasla pasif baga ¢ikma stratejilerinden olan boyun egici basa ¢ikma yaklasimini daha fazla kullan-
digi bulunmustur. iki grubun algilanan sosyal destek diizeyleri arasinda anlamli bir fark bulunmamistir.

Sonug: Arastirma sonucunda sorunu ¢6zmek yerine stresli olaylarin neden oldugu olumsuz duygulardan korunmayi amaglayan pasif basa
ctkma stratejileri ile disik ekip galismasi diizeyi arasinda bir iligki bulunmustur. Ekip galismasinin anestezistlerin stresle aktif olarak baga
gtkmalarina yardimei olarak problem ¢6zme siireglerine katkida bulunabilecegi diistintilmektedir.

Anahtar Sozciikler: Anesteziyoloji; basa gikma tarzlari; takim galismasi; sosyal destek; is saglgi psikolojisi.
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INTRODUCTION

Furkan Avar,

Yunus Emre Cakicl, ® Serdar Onur Aydin

ABSTRACT

Objective: COVID-19 disease has recently affected the whole world and caused drastic
changes in people’s lives with its emergence. Hospitals and healthcare personnel are among
the most affected sides. Our study aimed to demonstrate the effects of the pandemic on
healthcare workers regarding changes in their perceived stress and burnout levels.

Methods: |10 individuals, including physicians, nurses, and auxiliary personnel working in
a neurosurgery clinic, were involved in the study. Demographic information form, Perceived
Stress Scale-14 (PSS), and Maslach Burnout Index (MBI) were used during the data collection
phase.

Results: No difference was found between PSS and MBI scales between females and males.
Higher MBI points were seen in workers who desire to change their occupations. Married
participants had higher MBI personal accomplishment scores than single participants. An
increase in education level was associated with higher PSS scores. Participants who found
their payments unsatisfactory had higher stress and burnout levels.

Conclusion: Findings of higher occupational burnout among physicians and nurses than
auxiliary personnel have been consistent with previous research. A similar case is also pres-
ent for lower perceived stress levels among married participants when compared to singles.
This finding, which has also been demonstrated in other studies, can be explained by fewer
responsibilities for singles.

intensive care units, is most severely affected.[*”! Studies
show that 45% of physicians and 50% of nurses have ex-

Starting in January 2019 in China and rapidly spreading to
the world, COVID-19 has brought many problems and
changes to attention and caused many changes in areas in-
cluding economy, politics, health, and education. It causes
people to experience both physical and mental problems.
The latest and largest epidemic caused by coronaviruses
started in December 2019 in Wuhan, the capital of the
Hubei province of China.l'?

An increase in case numbers, especially due to the spread
of COVID-19 disease, negatively affected levels of anxi-
ety and stress, and there was an evident increase in these
levels.B!

In epidemics, healthcare workers are the ones who have
the closest and most frequent contact with infected peo-
ple. The psychological status of healthcare workers, es-
pecially those working in emergency departments and

perienced burnout syndrome.l’! Furthermore, in other
studies, depression rates are higher in healthcare work-
ers when compared to population levels.”! In light of all
these findings, our study aims to investigate changes in
perceived stress and burnout levels in healthcare workers.
Results of our study show that because of intense working
hours due to the pandemic, the infectiousness of the dis-
ease, working in risky environments, frequent shifts, and
an increased number of patients lead to higher stress and
burnout levels.

MATERIALS AND METHODS

This cross-sectional study was done on |10 healthcare
workers working in the Neurosurgery Clinic. Participants
of the study were composed of 37 physicians, 37 nurses,
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and 36 auxiliary and operating room personnel.

In the provided personal information form, age, sex, level
of education, marital status, professional title, experience
in occupation (years), willingly selected occupation, desire

to change the occupation, satisfaction with payments, and
duration of work were evaluated.

The 22-item Maslach Burnout Inventory, |4-item Per-
ceived Stress Scale, and the demographic information form

Table 1. Sociodemographic Distribution of Study Cohort
Variable Number (n) Percentage (%)
Age
18-29 39 355
30-39 40 36.4
40-59 28 25.5
60-65 3 2.7
Total 110 100.0
Sex
Female 57 51.8
Male 53 482
Total 110 100.0
Education Level
Primary School 3 2.7
Middle School 4 3.6
High School 21 19.1
University 39 355
Master’s Degree / PhD 43 39.1
Total 110 100.0
Marital Status
Married 65 59.1
Single 34 30.9
Divorced I 10.0
Total 110 100.0
Professional Title
Physician 37 33.6
Nurse 37 33.6
Other Healthcare Worker 36 32.7
Total 110 100.0
Duration of Work
I-5 36 33.0
6-10 25 229
I1-15 26 239
15 and higher 22 20.2
Total 109 100.0
Desire to Change the Occupation
Yes 87 79.1
No 23 20.9
Total 110 100.0
Would change his/her profession if given the chance to
Yes 77 70.0
No 33 30.0
Total 110 100.0
Satisfaction over Payments
Satisfactory I 10.0
Partially Satisfied 49 44.5
Unsatisfactory 50 45.5

Total

110 100.0
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prepared by the researcher were applied to participants
and the difference between scores between groups was
analyzed.[®

Maslach Burnout Inventory: Maslach Burnout Inventory
(MBI) is an inventory to measure burnout degrees of in-
dividuals, which was developed in 1981 by Maslach and
Jackson. The inventory consists of 22 items with five-level
Likert types and has three sub-dimensions.P!

MBI consists of three sub-dimensions: personal accom-
plishment, emotional exhaustion, and depersonalization.
Sub-dimensions and items in the inventory are as follows:

|. Emotional Exhaustion: I, 2, 3, 6, 8, 13, 14, 16, 18, 20
(0-36 points)

2. Depersonalization: 5, 10, 11, 15, 22 (0-20 points)

3. Personal Accomplishment: 4, 7, 9, 12, 17, 18, 19, 21
(0-32 points)

Higher points in emotional exhaustion and depersonaliza-
tion mean increased burnout, and lower points in personal
accomplishment mean decreased burnout levels. Items in
the personal accomplishment sub-dimension are scored in
reversed order. Inventory scores range from one to five.

Statistical Methods

To evaluate the findings of the study, the statistical analysis
program SPSS (Statistical Package for the Social Sciences)
version 25.0 (IBM Corp., Armonk, NY, USA) was used. All
points derived from statistical analysis of continuous vari-
ables were evaluated for normality with descriptive and
statistical methods. While evaluating study data, besides
descriptive statistical methods (number, percent, mean,
median, standard deviation, etc.), the T-test was used for
comparisons of quantitative data between two groups, and
analysis of variance (ANOVA) was used for more than two
groups. Since MBI subdivisions were not homogeneously
distributed, ANOVA was inapplicable. To test differences
between groups, the Kruskal-Wallis Test was used.

Ethical Considerations

This study was conducted in accordance with the ethical
principles outlined in the latest version of the Declaration
of Helsinki. Ethical approval was obtained from the ethical
committee of the hospital (No:160622223), and informed

consent was obtained from all participants prior to their
inclusion in the study.

RESULTS

The sociodemographic status of patients is summarized
in Table |. The mean of total points taken from the MBI
personal accomplishment sub-dimension was higher for fe-
males when compared to males (Table 2). MBI emotional
exhaustion points of those participants desiring to change
their occupation were higher than those patients who do
not desire to change their occupations. According to PSS
means, the mean of individuals with master’s degrees and
Ph.D. (43.26) was highest, whereas the mean of individu-
als with primary and middle school education was lowest
(38.71). When MBI emotional exhaustion points are taken
into consideration, the mean of individuals with master’s
degrees and Ph.D. (20.09) was highest, whereas the mean
of individuals with primary and middle school education
was lowest (13.43). The mean MBI depersonalization to-
tal point was highest in individuals with master’s degrees
and Ph.D. (8.67), whereas it was lowest in individuals with
high school education (4.57) (Table 3). The mean MBI
personal accomplishment total point was found to be dif-
ferent between married and single individuals. The mean
of married individuals was highest (20.14), whereas the
mean of singles was lowest (16.12) (Table 4). According
to PSS points, the mean of nurses was highest (43.78),
and the mean of auxiliary personnel was lowest (39.56).
Mean total MBI emotional exhaustion scores were highest
in nurses (19.73) and lowest in auxiliary personnel (14.61).
The mean total MBI depersonalization point was highest
in physicians (8.76) and lowest in auxiliary personnel (5.28)
(Table 5). An association between satisfaction with pay-
ments and PSS was detected. Individuals who found their
payments insufficient had the highest mean PSS scores
(44.46), whereas individuals who were satisfied with their
payments had the lowest mean scores (39.91). Regarding
satisfaction over payments categories, individuals who find
their payments unsatisfactory have the highest means of
MBI depersonalization (9.52), and individuals who find
their payments satisfactory have the lowest means of MBI
depersonalization (5.73) (Table 6).

Table 2. Results of T-test Analyses for PSS and MBI Subdivisions Total Points over Sex Categories

Total Points Sex  Number of People Mean Standard Deviation t Degrees of Freedom P
Perceived Stress Scale Female 57 41.89 4.850 -0.419 108 0.676
Total Point Male 53 42.28 4.853

MBI Emotional Exhaustion Female 57 17.72 7.907 -0.255 108 0.799
Total Point Male 53 18.11 8292

MBI Depersonalization Female 57 6.53 4.355 -1.930 108 0.056
Total Point Male 53 8.68 7.108

MBI Personal Accomplishment Female 57 20.51 5.268 3.491 108 0.001
Total Point Male 53 17.06 5.089
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Table 3. Results of ANOVA analyses for PSS and MBI subdivisions total points over education levels
Education Level Number of People Mean Standard Deviation F P
Perceived Stress Scale Total Point
Primary/Middle School 7 3871 3.904 2914 0.038
High School 21 40.48 4.996
University 39 42.26 5.538
Master’s Degree/PhD 43 43.26 3.768
Total 110 42.08 4.833
MBI Emotional Exhaustion Total Point
Primary/Middle School 7 13.43 6.997 3.158 0.028
High School 21 14.57 7.600
University 39 18.10 8.143
Master’s Degree/PhD 43 20.09 7.764
Total 110 17.91 8.060
MBI Depersonalization Total Point
Primary/Middle School 7 5.43 4429 2971 0.035
High School 21 4.57 4.069
University 39 833 7.908
Master’s Degree/PhD 43 8.67 4.069
Total 110 7.56 5918
MBI Personal Accomplishment
Total Point
Primary/Middle School 7 16.43 4614 1.688 0.174
High School 21 20.95 4.706
University 39 18.74 5.144
Master’s Degree/PhD 43 18.30 5.986
Total 110 18.85 5.442
Table 4. Results of ANOVA analyses for PSS and MBI subdivisions total points over marital status categories
Marital Status Number of People Mean Standard Deviation F P
Perceived Stress Scale Total Point
Married 65 42.26 5.091 0.198 0.820
Single 34 41.65 4.935
Divorced Il 42.36 2.730
Total 110 42.08 4.833
MBI Emotional Exhaustion Total Point
Married 65 18.26 8.146 1.008 0.368
Single 34 18.29 8.081
Divorced Il 14.64 7.406
Total 110 17.91 8.060
MBI Depersonalization Total Point
Married 65 6.97 4.552 1.477 0.233
Single 34 9.00 8.209
Divorced Il 6.64 4.056
Total 110 7.56 5918
MBI Personal Accomplishment
Total Point
Married 65 20.14 5.108 6.895 0.002
Single 34 16.12 4.766
Divorced Il 19.64 6.637
Total 110 18.85 5.442
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Table 5. Results of ANOVA analyses for PSS and MBI subdivisions total points over professional title categories
Professional Title Number of People Mean Standard Deviation F p
Perceived Stress Scale Total Point
Physician 37 42.84 3.797 8.755 0.000
Nurse 37 43.78 4.866
Auxiliary Personnel 36 39.56 4831
Total 110 42.08 4.833
MBI Emotional Exhaustion Total Point
Physician 37 19.30 7.363 4.822 0.010
Nurse 37 19.73 8.258
Auxiliary Personnel 36 14.61 7.725
Total 110 17.91 8.060
MBI Depersonalization Total Point
Physician 37 8.76 3.947 4.237 0.017
Nurse 37 8.59 7712
Auxiliary Personnel 36 5.28 4.885
Total 110 7.56 5918
MBI Personal Accomplishment
Total Point
Physician 37 18.11 5.953 1.145 0.322
Nurse 37 18.51 5.157
Auxiliary Personnel 36 19.94 5.149
Total 110 18.85 5.442
Table 6. Results of ANOVA analyses for PSS and MBI subdivisions total points vs satisfaction over payments categories
Satisfaction Over Payment Number of People Mean Standard Deviation F P
Perceived Stress Scale Total Point
Satisfactory Il 3991 3.477 13.694 0.000
Partially Satisfied 49 40.14 4.721
Unsatisfactory 50 44.46 4.132
Total 110 42.08 4.833
MBI Depersonalization Total Point
Satisfactory I 5.73 5.934 5.425 0.006
Partially Satisfied 49 5.98 3.677
Unsatisfactory 50 9.52 7.092
Total 110 7.56 5918
MBI Personal Accomplishment
Total Point
Satisfactory I 17.09 7.176 2.708 0.071
Partially Satisfied 49 20.14 5264
Unsatisfactory 50 17.96 5.006
Total 110 18.85 5.442
DISCUSSION are working under the same circumstances. Many studies

Of healthcare workers participating in our study, 52%
were female and 48% were male. PSS, MBI emotional ex-
haustion, and MBI depersonalization scores did not show a
significant difference between males and females (Table 2).
The reason behind this is possibly the fact that healthcare
workers in the hospital during the COVID-19 pandemic

on burnout also reported similar results. However, per-
sonal accomplishment, a sub-dimension of burnout level,
has been demonstrated to be higher in females. Studies
demonstrate that personal success points are associated
with lower burnout levels. Therefore, the higher personal
success of female personnel decreases their burnout levels
compared to males. In a study conducted by Helvac et
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al.l''in 2013, contrary to expectations, the burnout levels
of males were found to be higher than in females. With
regards to depersonalization, many studies point out that
depersonalization is more common in males. On the other
hand, personal success is not associated with sex.

In a study that investigates female and male physicians’
work-related stress and physical activity levels by Passey et
al,!"1 female physicians had high levels of physical activity
and perceived stress levels, whereas male physicians had
higher measurable stress but low physical activity levels.
In another study done in India, perceived stress levels of
physicians and nurses were reported to be similar (phy-
sicians = 18.35, nurses = 17.15). Our findings show that
perceived stress levels are similar for females and males.
In the study of Passey et al.,['! stress levels of female and
male physicians were similar.

According to our studies, Post-Hoc (LSD) multiple com-
parisons results; mean MBI personal accomplishment
points of married and single individuals were different.
Other studies on marital status and personal accomplish-
ment did not find any significant difference. The study
of Celmece et al.l'Z reports that the continuous anxiety
point is higher in married individuals when compared to
singles. Discrepancies between single and married individ-
uals in our study can be described by the fact that mar-
ried individuals have increased responsibilities towards
their partners and children, whereas single individuals are
only responsible for themselves, which leads to a more
comfortable life economically and morally. In a study done
with healthcare workers during the COVID-19 pandemic,
emotional exhaustion was found to be higher in married
participants.['Z

In a meta-analysis done by Salari et al,!'! a linear cor-
relation between higher education level and anxiety was
found. This was explained by increased awareness asso-
ciated with higher education. Higher levels of awareness
of self, situations, and health could be the reason behind
higher levels of anxiety.”! In another study supporting this
data, individuals with primary school education have high-
er perceived social support.l'“] In our study, the mean
PSS total point is significantly different concerning edu-
cation levels. The mean total PSS scores of participants
with master’s degrees and Ph.D. vs. primary and middle
school graduates were different. Participants with mas-
ter’s degrees and Ph.D. have the highest (43.26) and pri-
mary and middle school graduates have the lowest mean
(38.71). Higher perceived stress in participants with higher
education. Participants with higher education have higher
expectations at their workplaces, and a mismatch between
expectations and reality for these people can be a facilitat-
ing factor for higher stress levels.

Our study also signifies differences due to profession-
al titles. Especially in auxiliary personnel (cleaning staff,
technicians, secretaries, anesthesia technicians, security
personnel), stress levels are different than physicians and
nurses. Perceived stress levels of physicians and nurses
are higher than auxiliary personnel. This can be explained

by increased direct contact with patients, treatment, and
responsibilities brought on by patients, and involvement
in every process in deteriorating patients. Similarly, when
data on burnout subdivisions, including emotional exhaus-
tion and depersonalization points, are evaluated, they are
higher for physicians and nurses.

Payments (salaries) of workers associated with their jobs
affect job satisfaction. Participants finding their payments
satisfactory have lower PSS scores when compared to
participants finding their payments unsatisfactory. Stress
levels of individuals increase when they think that their
payments don’t meet their work. Similarly, when burnout
levels are considered, unsatisfied healthcare workers have
higher points. To sum up, personnel’s payment satisfaction
affects occupational burnout levels. The limitation of our
study is the small sample size; thus, larger studies should be
conducted in the following years. Higher burnout levels in
physicians and nurses than auxiliary healthcare personnel
are evaluated similarly to other studies in the literature.
(610121 A similar situation is found in married participants
who have lower levels of perceived stress when compared
to singles. This situation, also seen in other studies, can
be caused by relatively lower levels of responsibilities.!'”
Increased occupational burnout associated with higher
educational levels can be due to the higher awareness of
these participants, and some other studies in the literature
report similar findings.!'d]
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COVID-19 Pandemi Surecinde Norosirtrjideki Saghk Calisanlannin Algilanan Stres

Seviyeleri ve Tukenmislik Sendromlarn Arasindaki iliskinin incelenmesi

Amag: COVID-19 hastaligi son dénemde tiim diinyay: etkisi altina almis ve ortaya gikmasiyla birlikte insanlarin hayatinda koklu degisiklik-
lere neden olmustur. Hastaneler ve saglik personeli en gok etkilenen gruplar arasinda yer almaktadir. Bu galismada, salginin saglik calisanlari
tizerindeki etkisinin; algilanan stres ve tiikenmislik duizeyleri degerlendirilerek arastiriimasi hedeflenmistir.

Gereg ve Yontem: Beyin ve Sinir Cerrahisi Kliniginde gorevli, doktorlar, hemsireler ve saglik personelinden olusan 110 kisilik grup calg-
maya dahil edildi. Veri toplama agamasinda demografik bilgi formu, Algilanan Stres Olcegi-14 (ASS) ve Maslach Tiikenmislik Endeksi (MTE)
kullanilmistir.

Bulgular: Kadin ve erkek katilimcilar arasinda ASS ve MTE skorlari arasinda anlamli fark bulunamadi. Meslegini degistirmek isteyen katilimci-
lar, daha yiiksek MTE skorlarina sahiptiler. Evli katilimcilarin bekarlara gére daha yiiksek kisisel bagari puanlarina sahip oldugu gériildi. Egitim
diizeyi arttikga ASS skorunda artisin oldugu izlendi. Aldigi icreti yetersiz bulan katiimcilarin daha yiiksek stres ve tiitkenmislik seviyelerine
sahip olduklari bulundu.

Sonug: Doktor ve hemsire gruplarinda diger saglik personeline oranla gériilen yiiksek tiikenmislik orani 6nceki galigmalar ile uyumlu bu-
lundu. Bekarlara gore evli katiimcilarin daha disiik stres oranlarina sahip olmasi da literatiirle uyumlu izlendi. Bu bulgunun evli ve bekarlar
arasindaki sorumluluk farkiyla ilgili oldugu distinuliiyor.

Anahtar Sozciikler: Algilanan stres; COVID-19; saglik calisanlari; stres; tlikenmislik. )
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Koksal Sarnhan?

ABSTRACT

Objective: There are a few studies on the relationship between personality and temper-
ament types and functionality and pain felt in patients with knee osteoarthritis (OA). This
study aimed to determine the relationship between personality and temperament character-
istics and pain and function in patients with knee OA.

Methods: The study included 126 patients diagnosed with knee OA who met the inclu-
sion criteria. Eysenck Personality Questionnaire Revised-Short Form (EPQR-S) and Type D
Personality Scale (DS-14) were used for personality assessment, Temperament Evaluation
of Memphis, Pisa, and San Diego Auto-questionnaire (TEMPS-A) was employed for temper-
ament assessment, and Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) was used for OA pain and general function assessment.

Results: Of the participants, 58 (46%) showed Type D personality traits, while depres-
sive temperament was dominant in 18 (14.3%) participants, irritable temperament in 12
(9.5%), and anxious temperament in 16 (17.3%) participants. Those with Type D personality
had worse functions, and Type D personality was positively associated with pain and total
WOMAC score. Total WOMAC score showed a positive correlation with neuroticism and
psychoticism personality traits and cyclothymic and nervous temperament traits.

Conclusion: This study demonstrates that pain and total WOMAC score are associated
with personality and temperament characteristics in patients with knee OA. In addition to

INTRODUCTION

Chronic pain is one of the rapidly growing public health
problems with a significant social burden. The chronic pain
costs are estimated to exceed the total costs spent on di-
abetes, heart disease, and cancer.!! Overall, osteoarthritis
(OA) affected 303 million people worldwide in 2017 and
was one of the leading causes of disability among chronic
pain sufferers./l Although it can be seen in any diarthrodial
joint, OA most commonly occurs in the hands, knees, and
hip joints, with the highest prevalence in the knee.’) When
it is symptomatic, OA leads to significant declines in emo-
tional and physical health, social functioning, and daily life
activities. Hip and knee OA ranked as the eleventh leading
cause of global disability out of 291 conditions, and OA
pain is considered to be a leading cause of mobility impair-
ment in older adults.*! These rates are projected to rise as
a result of longer life expectancy, increasing prevalence of
obesity, and a growing elderly population.

Personality and temperament describe how individuals

pharmacological and physical therapy, interventions in these areas may be beneficial.

perceive their environment, relate, and think about the
environment. In addition, they may be affected by traumas
that may cause depression or anxiety.®! Anxiety can be
defined as state anxiety and trait anxiety. State anxiety is a
transient emotional state and can be reflected in thought,
emotion, and behavior at a given moment. However, trait
anxiety persists for a long time and may reflect a persistent
pattern of emotions, thoughts, and behaviors. These dif-
ferent thoughts and behaviors can change the perception
of pain, disability, and quality of life. Many of these can be
found in various personality types and can affect the sever-
ity of pain, quality of life, and functionality of the person.

Studies investigating chronic pain and personality traits
have shown that higher harm avoidance and lower self-
management may be leading personality traits in chronic
pain sufferers, with an association between neuroticism
and pain.*'"l However, to the best of our knowledge,
including these studies, few studies examine the patient
group with OA, one of the most common causes of
chronic pain, as a sample. This study investigated the rela-
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tionship between personality and temperament character-
istics and pain and functionality in patients with knee OA.

MATERIALS AND METHODS

A priori power analysis was performed with G*Power ver-
sion 3.1.9.4 to determine the minimum sample size re-
quired for the study. The results showed that at «=0.05
significance criterion for correlation analysis, the required
sample size was N=84 to reach 80% power to detect a
medium effect. The study included 126 patients who pre-
sented to the physical therapy and rehabilitation clinic of
Oltu State Hospital with knee pain and were diagnosed
with idiopathic knee OA according to the classification cri-
terial'? for the subgroups of OA. Uncooperative patients
who had secondary OA, low back or hip pain, systemic
inflammatory disease, and cancer and had received physi-
cal therapy or intra-articular injections within the last six
months were excluded from the study. Written informed
consent was obtained from the patients. Ethics commit-
tee approval was obtained from the Erzurum Regional
Training and Research Hospital Ethics Committee. (Num-
ber: 37732058-514.10). The study was conducted under
the 1964 Declaration of Helsinki principles and its later
amendments.

Data Collection Tools

Sociodemographic Data Form: A questionnaire form was
prepared by the authors to obtain information on patients’
sociodemographic data characteristics such as age, gender,
education, employment status, and disease duration.

Western Ontario and McMaster Universities Os-
teoarthritis Index (WOMACQ): It is a scale recommended
by Outcome Measures in Rheumatology Clinical Trials
(OMERACT) for studies on OA. The Turkish validity and
reliability study of the scale was conducted by Tuzun et
al."1 The scale consists of three subscales: pain, stiffness,
and physical function, with a total of 24 questions. High
scores indicate increased pain and stiffness and deteriora-
tion in physical function.'’]

Eysenck Personality Questionnaire Revised-Short Form
(EPQR-S): This 24-item questionnaire evaluates three di-
mensions of personality: extraversion (more participation
in social activities, more talkative), neuroticism (stressed,
anxious, over-focusing on somatic sensations and inter-
preting somatic sensations as harmful or threatening), and
psychoticism (low social functioning). In addition to these
three domains, it aims to prevent bias and increase the
validity of the questionnaire with the lying subscale. The
score that can be obtained for each personality trait varies
between 0 and 6. The Turkish validity and reliability study
of the scale was conducted by Karanci et al.['¥

Temperament Evaluation of Memphis, Pisa, and San Diego
Auto-questionnaire (TEMPS-A): The scale evaluating
dominant affective temperament types such as depres-
sive, cyclothymic, hyperthymic, nervous, and anxious was
developed by Akiskal et al.l'®! The cut-off score of the

9-item scale was found to be |3 for depressive, 18 for
cyclothymic, 20 for hyperthymic, |3 for nervous, and 18
for anxious temperament.!'dl

Type D Personality Scale (DS-14): Individuals with negative
affect usually have a depressed mood, feel less well, and
exhibit more physical symptoms. Socially introverted in-
dividuals feel nervous, insecure, and suppressed. Negative
affectivity and social introversion are seen together in in-
dividuals with type D personality. The scale was developed
to assess Type D personality. It consists of 14 items and
two subscales of negative affectivity and social inhibition.
Those who score 210 points on the two subscales are
considered to have a Type D personality. The Turkish va-
lidity and reliability study of the scale developed by Denol-
let!'”l was conducted by Alcelik et al.l'®]

Statistical Analysis

The data used were analyzed with SPSS version 24.0. Mean
and standard deviation were used to summarize the data.
The Kolmogorov-Smirnov test was used to analyze the
normality of the data. The independent samples t-test was
used to compare WOMAC data between groups. Pear-
son’s correlation analysis was used for normally distrib-
uted data, while Spearman’s correlation analysis was used
for non-normally distributed data. A p-value less than 0.05
was considered statistically significant.

RESULTS

There were 84 female and 42 male participants with knee
OA. The mean age of the participants was 59.37+9.29
years, the educational level was 6.06+2.19 years, the dis-
ease duration was 3.60+4.17 years, and the body mass in-
dex (BMI) was 31.17+6.28. Only 18 (14.3%) participants
were employed. The evaluation by the DS-14 cut-off score

Table |I. Socio-demographic and other characteristics of

the participants

Variables Value, n (%)

Gender (female/male) 84/42 (66.7/33.3)
18/108 (14.3/85.7)

52/74 (41.3/58.7)

Employed/Non-employed
Unilateral knee/Bilateral knee

Age, meantSD 59.37+9.29
Educational level (year), mean+SD 6.06+2.19
Disease duration (year), mean+SD 3.60+4.17
BMI, mean+SD 31.17+6.28
Dominant temperament
Depressive 18 (14.3)
Cyclothymic 0 (0)
Hyperthymic 0 (0)
Irritable 12 (9.5)
Anxious 16 (17.3)

Type D personality (yes/none) 58/68 (46/54)

SD: Standard deviation; BMI: Body mass index.
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Table 2. Comparison of VOMAC scores of the groups
Group Pain P Stiffness P Function P Total VOMAC score P
Female 12.29+4.38 0497  4.68+2.17 0.252  43.14%£13.39 0.234 60.49+18.16 0.209
Male 11.71£4.55 4.21%2.06 40.09+13.68 56211741
Unilateral knee 11.15£4.30  0.045 4.08%2.13 0.049 39.62+13.50  0.080 55.15%18.19 0.040
Bilateral knee 12.76+4.42 4.84+2.10 43.90+13.52 61.81+17.39
Type D personality (+) 12.48+4.37 0366  5.21+1.44 <0.001 43.31%11.66 0.357 61.41+15.69 0.168
Type D personality (-) |11.76+4.47 3.94+2.45 41.12+14.92 57.06£19.58
Table 3. Gorrelation|of yariables with pain revealed that 58 (46%) participants had Type D person-
ality traits. The evaluation of the dominant temperament
R P by the TEMPS-A cut-off scores showed that depressive
Age 0.102 0.254" temperament was dominant in 18 (14.3%) participants, ir-
) . ritable temperament in 12 (9.5%) participants, and anxious
Educational level 0252 000%  temperament in 16 (17.3%) participants (Table I).
Disease duration 0.114 0205 P participants {12
BMI -0.148 0.098" The classification of the participants by gender revealed no
Personality significant difference between the female and male groups
Type D personality 0.226 0.011* in terms of pain, stiffness, function, and total WOMAC
E e 20.126 0.160° scores (p>0.05 for all). The classification of the participants
Neuroticism 0.098 0.274" as unilateral and bilateral knee OA showed a significant
Psychoticism 0.053 0552 difference in terms of pain, stiffness, and total WOMAC
Temperament scores in the bilateral knee OA group (p=0.045, p=0.049,
B 0.050 0575 p=0.040, respectively), while there was no significant dif-
Cyclothymie 0.105 024" ference in terms of function (p=0.080). The classification
AT 014 0.874' of those with and without Type D personality revealed
\rritabl 0.124 0.165" a significant difference in terms of function, which was
. 0.102 0.256" worse in those with Type D personality (p<0.001), while

BMI: Body mass index; “:Pearson correlation analysis; : Spearmen cor-

relation analysis.

Table 4. Correlation of variables with total VOMAC

score

r P

Age 0.148 0.099"
Educational level -0.301 0.001"
Disease duration 0.241 0.006™
BMI 0.16 0.856"
Personality
Type D personality 0.336 <0.001"
Extraversion -0.115 0.201"
Neuroticism 0.223 0.012"
Psychoticism 0.180 0.044"
Temperament
Depresive 0.175 0.05
Cyclothymic 0.212 0.017°
Hyperthymic -0.99 0.271"
Irritablr 0.309 <0.001™
Anxious 0.144 0.109

BMI: Body mass index; “:Pearson correlation analysis; : Spearmen cor-

relation analysis.

there was no significant difference between the groups in
terms of pain, stiffness, and total WOMAC scores (p>0.05
for all) (Table 2).

The evaluation of the correlation of pain level with some
variables and personality temperament characteristics
showed a negative correlation (r=-0.252, p=0.004) with
the duration of education and a positive correlation
(r=0.226, p=0.011) with Type D personality (Table 3).

The evaluation of the correlation of total WOMAC score
with some variables and personality temperament charac-
teristics revealed a negative correlation with the duration
of education (r=-0.301, p=0.001), a positive correlation
with disease duration (r=0.241, p=0.006), a positive cor-
relation with Type D personality, neuroticism, and psy-
choticism (r=0.336, p<0.001; r=0.223, p=0.012; r=0.180,
p=0.044, respectively), and a positive correlation with cy-
clothymic and irritable temperament (r=0.212, p=0.017;
r=0.309, p<0.001, respectively) (Table 4).

DISCUSSION

In the study, it was demonstrated that there was a neg-
ative correlation between pain level and education and a
positive correlation between pain level and Type D per-
sonality in patients with knee OA. The results revealed a
negative correlation between total WOMAC score and
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duration of education, a positive correlation between total
WOMAC score and Type D personality traits, neuroti-
cism, psychoticism personality traits, and a positive corre-
lation between total WOMAC score and cyclothymic and
irritable temperament traits.

Previous studies on personality traits found that negative
affective states, depression, and neuroticism were highly
associated with pain and disability in OA patients.['"?%
Moreover, a prospective study on neuroticism predicted
higher joint pain levels after 23 years.>1 Our study showed
no correlation with pain, but there was a positive cor-
relation between neuroticism and psychoticism and total
WOMAC score, which also evaluates pain, stiffness, and
functionality. Personality traits such as neuroticism and
psychoticism may have a negative effect on diverting sit-
uational pain-related attention response from pain sen-
sation to another direction and on cognitive distraction
mechanisms.?? |n addition, it has been suggested that psy-
choticism is a personality trait that is a predictor of bodily
symptoms.”’] These negative effects may be associated
with the results of our study.

Our study is the first to assess Type D personality in pa-
tients with knee OA. Previous studies with fibromyalgia
and ankylosing spondylitis patient groups found that pa-
tients with Type D personality were worse in terms of
pain, physical mobility, sleep, and social and emotional
functions compared to patients without Type D personal-
ity.[2*3] Furthermore, Type D personality, including chronic
pain, has been associated with increased the number or
severity of reported health complaints. The comparison
of the groups with and without Type D personality in our
study showed a significant difference only in terms of the
WOMAC stiffness score, while there was a positive cor-
relation between the Type D personality score and both
pain and total WOMAC score.

A previous study conducted in our country evaluated
temperament characteristics of OA patients and found a
higher rate of depressive and anxious dominant temper-
ament and no correlation with pain.?! In our study, the
dominant temperament rates were similar, and no corre-
lation was found with pain. Moreover, there was a positive
correlation between total WOMAC score and cyclothymic
and irritable temperament. Individuals with a depressive
temperament have low energy and exhibit negative cogni-
tions and emotions. In anxious temperament, the person
tends to constantly worry about the well-being of himself/
herself and his/her relatives. It involves hyperthymic tem-
perament, enthusiastic temperament, and behavioral ex-
cesses. Irritable temperament is characterized by a highly
unbalanced mixture of dysthymic and hyperthymic char-
acteristics, exhibiting characteristics such as overly critical
attitudes and outbursts of anger. Cyclothymic tempera-
ment is characterized by mood swings between depres-
sive and hyperthymic characteristics.””?§] The prevalence
of depressive and anxious temperament in patients with
knee OA and the positive correlation of total WOMAC
score with cyclothymic and irritable temperament may be

the subject of research for future studies. There is a need
for further research on these issues.

Consistently with previous studies,>% there was no dif-
ference between the gender groups in terms of pain and
other WOMAC scores in our study. Interestingly, our
study showed no correlation between age and pain and the
WOMAC sub-scores, although the prevalence of knee OA
increased with age. This may be due to the higher preva-
lence of life stress and hypochondriasis, which are associ-
ated with higher pain scores in young people.B" Obesity,
which is a known risk factor for the development of OA,
has been associated with increased severity of OA-related
pain.?2 However, in our study, as in the study of Somers
et al,B% it was found that BMI was not correlated with
pain scale scores. In line with another study conducted in
our country,B¥ there was a negative correlation between
educational level and the WOMAC scores. This may be
related to the association of a low level of education with
the inability to interpret pain sensation and to cope with
pain and disability. As expected, pain, stiffness, and total
WOMAC scores were significantly higher in those with
bilateral knee OA than those with unilateral knee OA. As
an unexpected result, there was no difference in function
between the groups. Thus, it can be interpreted that func-
tionality will be significantly affected in both cases in pa-
tients with knee OA, whether unilateral or bilateral.

Our study has some limitations. The study sample is rela-
tively small. Since the sample size was insufficient, a group
could not be created according to dominant temperament
characteristics, and no statistical evaluation could be made.
In addition, since an observational study was conducted by
taking sections containing a certain period in a long-term
disease, it only includes the state within the study period.

Conclusions

Our study demonstrated a positive correlation between
Type D personality and pain, a positive relationship be-
tween the total WOMAC score and Type D personali-
ty, neuroticism, and psychoticism personality traits, and
a positive correlation between the total WOMAC score
and cyclothymic and irritable temperament traits. In addi-
tion to pharmacological and physical therapy, psychosocial
interventions for these domains may help treat OA.
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Diz Osteoartritli Hastalarda Kisilik ve Mizag¢ Ozelliklerinin Agn ve Fonksiyonla lliskisi

Amag: Diz osteoartritli hastalarda kisilik ve mizag tipleri ile islevsellik ve hissedilen agri arasindaki iligkiyi inceleyen az sayida galisma bulun-
maktadir. Bu galismada diz osteoartritli hastalarda kisilik ve mizag 6zellikleri ile agri ve fonksiyon arasindaki iligkinin belirlenmesi amagland.

Gereg ve Yontem: Calismaya dahil edilme kriterlerini karsilayan diz osteoartrit tanisi alan 126 hasta dahil edildi. Kisilik degerlendirmesi
igin Eysenck Kisilik Anketi Revize Edilmis Kisa Formu (EPQR-S) ve D Tipi Kisilik Olgegi (DS-14), mizag degerlendirmesi igin Memphis, Pisa
ve San Diego Mizag Degerlendirmesi Anketi (TEMPS-A) kullanildi. OA agrisi ve genel fonksiyon degerlendirmesi igin Western Ontario ve
McMaster Universiteleri Osteoartrit indeksi (WOMAC) kullanildi.

Bulgular: Katiimcilarin 58’i (%46) D Tipi kisilik 6zellikleri gosterirken, 18’inde (%14.3) depresif mizag, 12’sinde (%9.5) sinirli mizag ve
16’sinda (%17.3) endiseli mizag baskindi. D Tipi kisilige sahip olanlar daha ké&ti islevlere sahipti ve D Tipi kisilik, agri ve toplam WOMAC
puani ile pozitif olarak iligkiliydi. Toplam WOMAC puani, nevrotiklik ve psikotisizm kisilik 6zellikleri ve siklotimik ve sinirli mizag 6zellikleri
ile pozitif bir korelasyon gésterdi.

Sonug: Bu galisma, diz osteoartritli hastalarda agri ve toplam WOMAC skorunun kisilik ve mizag 6zellikleri ile iliskili oldugunu géstermek-
tedir. Farmakolojik ve fizik tedaviye ek olarak, bu alanlara yonelik miidahaleler faydali olabilir.

Anahtar Sozciikler: Agri; fonksiyon; kisilik; mizag; osteoartrit.
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ABSTRACT

Objective: To describe the characteristics of pregnant women diagnosed with adnexal
masses and review our experience with diagnosis, management and treatment modalities in
this area for which there are no definitive treatment guidelines.

Methods: All women with adnexal masses during pregnancy whose management and fol-
low-up was completed at a large tertiary referral center between January 2018 and Septem-
ber 2023 were retrospectively evaluated. After applying the exclusion criteria, a total of 19
women who underwent antepartum laparoscopic adnexal surgery (group |) and 34 women
who underwent expectant management (group 2) were included.

Results: Gestational age at birth, cesarean section rates, birthweight and APGAR-5 scores
were similar, while the largest mass diameter and CA-125 levels were significantly higher
in group | (p<0.00l and p=0.014, respectively). Of the patients in group I, |5 (78.9%) had
unilateral complex cysts and 4 (21.1%) had unilateral simple cysts, while there were no bi-
lateral masses. Emergency laparoscopy was performed in 6 (31.6%) of patients for adnexal
torsion and in 7 (36.8%) for cyst rupture, while elective laparoscopy was performed in 6
(31.6%) asymptomatic patients with suspected malignancy. While functional cyst was the
most common histopathologic finding, malignancy was found in 2 cases (granulosa cell tumor
and endometrioid adenocarcinoma). Preterm births occurred in 8 (41.1%) women, of whom
5 (26.3%) gave birth before 34 weeks’ gestation and 3 (15.7%) between 34-36 weeks and 6
days.

Conclusion: Parallel to the increase in ultrasound examinations in early pregnancy, both the
overdiagnosis and early detection of adnexal masses during pregnancy have increased. Given
the high rate of spontaneous regression in most lesions and the fact that bleeding in ruptured
cases is usually self-limiting, an expectant approach would be appropriate in cases without
hemodynamic instability, acute abdomen and/or suspected malignancy. Laparoscopy is a safe
and efficient surgical approach for surgery.
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INTRODUCTION

Adnexal masses are cystic and/or solid lesions of the
adnexal structures consisting of bilateral ovaries, fallop-
ian tubes, adjacent ligaments, and connective tissue. Ad-
nexal masses are one of the most common gynecological
problems and can affect women of almost any age. The
incidence varies between 0.1-2.4% of pregnant women.!"l
The malignancy rate of adnexal masses during pregnancy
is reported to be 1-6%.!'"l Before the widespread use of
ultrasound, most adnexal masses during pregnancy, espe-
cially asymptomatic ones, were only noticed when they
were identified during a cesarean section or when patients
became symptomatic in the postpartum period. The di-
agnosability of adnexal masses during pregnancy has in-
creased in recent years as ultrasound examinations in the
first trimester have become widely available, the number
of patients attending healthcare facilities for antenatal care
has increased, and detailed sonographic anatomic exam-
ination of the fetus in the second trimester has become
more important.) About 70% of cystic masses are func-
tional cysts with a benign course, which usually regress
spontaneously at the beginning of the second trimester.
Most of them are detected incidentally during an ultra-
sound examination in the first trimester.’! The majority
of persistent adnexal masses with a diameter of 5 cm or
more are dermoid cysts.!

There are no established guidelines for the management
of adnexal masses during pregnancy, and approaches may
vary from clinic to clinic. There are basically two types
of treatment approaches: expectant management and
surgery. Many factors should be considered when making

a treatment plan, including the patient’s age, general con-
dition, presence of symptoms, gestational age, ultrasound
findings, and laboratory results. While the diagnosis and
treatment of a potentially malignant lesion may be delayed
by expectant management leading to an advanced stage,
surgery must be performed for lesions causing dystocia,
adnexal torsion, and life-threatening rupture with intra-ab-
dominal hemorrhage./”

Despite advances in surgical techniques, including min-
imally invasive methods, many questions remain about
the adverse effects and benefits of unnecessary adnexal
surgery during pregnancy. Recognizing the need for studies
that bridge the gap between theory and practice regarding
perinatal and maternal outcomes in such pregnancy pop-
ulations, we conducted this study to share our five years
of experience.

MATERIALS AND METHODS

Study Design

We conducted a retrospective cohort study at a large
tertiary center between January |, 2018, and September
30, 2023, that included all patients diagnosed and treated
for an adnexal mass during pregnancy. After approval by
the Kartal Dr. Litfi Kirdar State Hospital’s ethics com-
mittee for medical research (Date: 29.11.2023, Decision
No: 2023/514/262/2), the medical records and patient files
were examined retrospectively. Our study was conducted
in accordance with the principles of the Declaration of
Helsinki. Written informed consent could not be obtained
from the participants, as not all participants could be

Total singleton births during
the study period (n=7,986)

- Adnexal mass during
pregnancy (n=62, 2.3%)

éxclusiun

- ART pregnancies

trimester

medical abortion

Q{issing data

~

- Unilateral, asymptomatic, <5 cm cysts that
regressed spontaneously at the end of the first

- Pregnancies that ended in miscarriage or

P

Group 1; Antepartum
laparoscopic exploration and
adnexal surgery (n=19)

Group 2; Expectant
management (n=34)

Figure 1. Flow chart of the study.
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reached and the study was planned retrospectively.

Characteristics of Study Population, Patient Selection,
and Data Collection

Multiple pregnancies; pregnancies conceived with assisted
reproductive techniques; pregnancies that ended in mis-
carriage or medical abortion; pregnant women with uni-
lateral, asymptomatic cysts <5 cm in size that disappear
spontaneously at the end of the first trimester and indi-
cate a corpus luteum; patients whose adnexal mass per-
sists on postnatal ultrasound examinations; patients with
missing data were not included in the study. All data, in-
cluding age, medical history, pregnancy history, body mass
index (BMI), gestational age at diagnosis, symptoms, ex-
amination findings, ultrasound findings, cancer antigen-125
(CA-125) levels, gestational age at delivery, and mode of
delivery, 5-minute Apgar scores,P! postpartum ultrasound
findings, treatment method of adnexal mass, surgical
and histopathologic findings in patients who underwent
surgery were obtained from the hospital database and pa-
tient records.

Definitions, Diagnostic Methods, and Surgery

Gestational age was calculated based on the first day of the
last menstrual period and confirmed by sonographic dating
based on measurement of the crown-rump length of the
fetus in the first trimester. If the calculated gestational age
contained fractions of days, the gestational age is rounded
up or down to the nearest whole week. Sonographic as-

sessment and measurement, including size, echogenicity,
wall thickness, presence of papillary extensions and sep-
tation, margin features, and vascularity of adnexal masses,
and presence of free intraperitoneal fluid were performed
with the same sonographic system [GE Voluson 730 Ex-
pert System (General Electric Medical Systems, Milwau-
kee, WI, USA) with a 4-8 MHz transabdominal probe or
a 5-9 MHz transvaginal transducer, if necessary]. Adnexal
cystic masses with septation, solid components, and/or
papillary structures were referred to as ‘complex’ cysts.
Serum CA-125 measurements were performed with
the Roche Cobas €801 (Roche Diagnostics International
Limited, Rotkreuz, Switzerland) immunoassay analyzer.

In the patients for whom surgery was decided, a mass
excision or salpingo-oophorectomy was performed with
a laparoscopic approach in the lithotomy position after
general anesthesia with intratracheal intubation. For pro-
phylaxis, a single dose of | gram of intramuscular cefa-
zolin was administered as standard 60 minutes before the
procedure. While care is taken to maintain the integrity
of the lesion, the resection is performed in an eb-0100
disposable endoscopic bag (Segimedical Surgitools Medical
Instruments Co., Ltd., Shanghai, China) to prevent possi-
ble iatrogenic spillage of malignant cells. After completion
of the resection, the specimen is removed in an endobag
through an | I-mm trocar. If necessary, the liquid contents
of the mass in the endobag are aspirated or the mass is cut
to reduce its volume so that it can be removed more easily
from the laparoscopic port.

Table I. Demographic and clinical characteristics of the study population

Variable Group | (n=19) Group 2 (n=34) Total (n=53) p
Age (years) 28 (24-30) 29 (24-36) 28 (34-31) 0.248
BMI (kg/m?) 26.9+3.01 27.9+3.61 27.5+3.41 0.340
Gravida (number) 3 (2-3) 2 (2-3) 2 (2-3) 0.924
Parity (number) 1 (0-2) 1 (1-1) I (1-2) 0.866
Nulliparity (number) 6 (31.6) 7 (20.6) 13 (24.5) 0.507
Miscarriage (number) 0 (0-1) 0 (0-1) 0 (0-1) 0.839
Gestational age at diagnosis (weeks) 18 (14-23) 14 (14-19) 15 (14-20) 0.175
Largest mass diameter (cm) 9 (7-10) 6 (5-7) 6 (5.5-8) <0.001
Gestational age at birth (weeks) 37 (33-39) 38 (35-39) 38 (34-39) 0.328
PTB (<34 weeks) 5 (26.3) 6 (17.6) 11 (20.8) 1.000
PTB (34 — 36 weeks 6 days) 3 (15.8) 5(17.4) 8 (15.0)

CA-125 (IU/mL) 58 (29-118) 30 (23-37) 30 (25-41) 0.014
Mode of delivery

Vaginal 13 (68.4) 28 (82.4) 41 (77.4) 0.311
Cesarean Section 6 (31.6) 6 (17.6) 12 (22.6)

APGAR

APGAR-| 9 (8-9) 9 (8-10) 9 (8-9) 0.137
APGAR-5 10 (9-10) 9 (9-10) 10 (9-10) 0.895

Birthweight (grams) 2890 (2110-3240)

2970 (2510-3330) 2950 (2440-3290) 0.427

APGAR: Appearance, pulse, grimace, activity and respiration; BMI: Body-mass index; CA-125: Cancer antigen-125; cm: Centimeters; |U/mL: Internati-
onal unit/milliliters; kg/m? kilograms/square meter; PTB: Preterm birth. Data are expressed as mean * standard deviation, median (quartile | -quartile3),
or number (percentage) where appropriate. A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.
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Table 2. Clinical and sonographic characteristics of
patients in antepartum laparoscopic exploration

and adnexal surgery group (n=19)

Variable Number (%)
Symptom

Abdominal pain 12 (63.2)

Incidental 7 (36.8)
Sonographic characteristics

Simple 4 (21.1)

Complex 15 (78.9)
Torsion

Yes 6 (31.6)

No 13 (61.4)
Intraperitoneal free fluid

Yes 7 (36.8)

No 12 (63.2)
Preterm Birth

<34 weeks 5 (26.3)

34 — 36 weeks 6 days 3 (15.7)

Table 3. Histopathological findings (n=53)

Histopathology Number (%)
Cystic lesion with spontaneous resolution 34 (64.2)
Functional ovarian cyst 5(94)
Dermoid cyst 5(94)
Endometrioma 2 (3.8)
Serous cyst adenoma 2 (3.8)
Paraovarian cyst 1 (1.9)
Fibroadenoma 1 (1.9)
Borderline ovarian tumor 1 (1.9)
Granulosa-cell ovarian tumor 1 (1.9)
Endometrioid adenocarcinoma 1 (1.9)

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, version 25.0 (IBM Corp., Armonk,
N.Y., USA). Shapiro-Wilk tests were used to assess nor-
mality. Normally distributed continuous variables were
described by the means and standard deviations, and the
independent-samples t-test was used to compare these
parameters between groups. For numerical data that did
not have a normal distribution, descriptive analyses were
performed using medians and quartiles (quartile |-quar-
tile 3), and the Mann-Whitney U test was used to com-
pare these parameters between groups. For categorical
variables, descriptive analyses were performed using fre-
quency and percentage. Relationships between categorical
variables were analyzed with the chi-square test. A type
| error level of 5% overall was used to derive statistical
significance. A p-value of less than 0.05 was considered a
statistically significant result.

RESULTS

During the study period, there were a total of 7,986 sin-
gleton births, of which 62 (2.3%) were diagnosed with
an adnexal mass during pregnancy. After applying the ex-
clusion criteria, a total of 54 cases were included in the
study: 20 patients who underwent antepartum laparo-
scopic exploration and adnexal surgery (group |) and 34
patients whose adnexal mass regressed spontaneously af-
ter expectant management (group 2). No statistically sig-
nificant difference was found between the groups in terms
of demographic characteristics such as age, BMI, gravidity,
parity, nulliparity, early pregnancy loss, and gestational age
at diagnosis, as well as obstetric outcomes such as gesta-
tional age at delivery, mode of delivery, birthweight, and
5-minute Apgar scores, while the largest mass diameter
and CA-125 levels were significantly higher in group |
(p<0.001 and p=0.014, respectively). The median values of
the largest adnexal mass diameter and CA-125 were 9 cm
(range 7-10 cm) and 58 IU/mL (range 29-118) for group [;
6 cm (range 5-7 cm) and 30 IU/mL (23-37), for group 2,
respectively. The cesarean section rate among all cases was
22.6% (n=12). The indications for cesarean section were
non-reassuring fetal status (n=2), malpresentation (n=1),
previous cesarean section (n=7), fetal macrosomia (n=1),
and non-progressive labor (n=1). The median gestational
age at delivery was 38 weeks (range 34-39 weeks) (Table I).

The clinical and sonographic characteristics of the patients
who underwent laparoscopic surgery are shown in Table
2. Accordingly, 15 (78.9%) of the masses were complex,
and 4 (21.1%) were simple cysts. There was no patient
with bilateral adnexal masses. Emergency laparoscopy was
performed in 12 (63.2%) patients with abdominal pain, of
whom 6 (31.6%) were diagnosed with ovarian torsion and
7 (36.8%) with intraperitoneal hemorrhage due to cyst
rupture. Elective laparoscopy was performed in 6 (31.6%)
patients who were asymptomatic and in whom incidental
adnexal lesions were detected on ultrasound by decision
of the joint council of perinatology and gynecologic on-
cology departments. Preterm births occurred in a total
of 8 (41.1%) patients, of whom 5 (26.3%) were before 34
weeks’ gestation and 3 (15.7%) were between 34 and 36
weeks and 6 days. There was no significant difference be-
tween the groups in terms of preterm births.

In our study, the histopathologic results of the patients di-
agnosed with adnexal masses are listed in Table 3, and the
lesions that spontaneously regressed during the follow-up
period were designated as ‘“cystic lesions with sponta-
neous resolution.” Accordingly, the most common adnexal
lesions occurring during pregnancy were cystic lesions
with spontaneous resolution (64.2%), while the least com-
mon were paraovarian cysts, fibroadenomas, borderline
ovarian tumors, granulosa cell tumors, and endometrioid
adenocarcinomas (1.9% each). In the patients diagnosed
with granulosa cell ovarian tumor and endometrioid ade-
nocarcinoma, the final histopathological examination re-
vealed grade | and stage | A disease in both patients. The
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postpartum follow-up of these two patients continues in
our clinic, and so far, none of the patients have been diag-
nosed with a recurrence.

DISCUSSION

Before the widespread use of ultrasound, most adnexal
masses during pregnancy were often not diagnosed in the
prepartum period or could only be detected if the patient
developed symptoms or by chance during a cesarean sec-
tion. Early diagnosis of adnexal masses during pregnancy
is increasing as more and more pregnant women are ex-
amined by gynecologists in the first weeks of pregnancy,
ultrasound is widely used in obstetric practice, and there
are advances in ultrasound technology. At the same time,
however, the rate of overdiagnosis due to misdiagnosis of
physiological adnexal structures as adnexal masses may
also increase.l! The prevalence of adnexal lesions detected
during pregnancy varies widely, as there is no consensus on
which lesions should be defined as “adnexal masses”’.['*7-!%
Therefore, to obtain more accurate results in our study,
cysts that persist due to ovarian hyperstimulation, simple
cystic lesions of less than 5 centimeters suggestive of a
corpus luteum, and cysts that disappear spontaneously at
the end of the first trimester were not considered adnexal
masses. In our study, the diagnosis of adnexal masses was
mostly made in the second trimester (between 14 and 20
weeks), and the earliest week of diagnosis was 10 weeks
in the laparoscopic surgery group and 12 weeks in the
expectant management group.

Most adnexal cystic masses that occur during pregnancy
are benign, simple cysts with a diameter of less than 5
cm. These are follicular cysts or corpus luteum cysts
that occur as part of the normal physiological function of
the ovaries and are referred to as functional cysts. As in
our study (the proportion of cases that regressed spon-
taneously and whose pathologic diagnosis was reported
as a functional cyst was 73.6%), about 70% of all adnexal
cystic masses detected in the first trimester are functional
cysts.l! Other benign adnexal lesions have been reported
as dermoid cyst, endometrioma, serous cystadenoma, and
mucinous cystadenoma, in order of frequency.! Less com-
mon benign lesions such as borderline ovarian tumors,
fibroadenomas, and paraovarian cysts may also occur as
adnexal masses during pregnancy.

Although the most common type of cancer diagnosed
during pregnancy is breast cancer, ovarian cancer is the
fifth most common type of cancer after thyroid cancer,
cervical cancer, and Hodgkin’s lymphoma. Malignant ovar-
ian tumors account for |-6% of adnexal masses detected
during pregnancy.'"*”l In our study, this incidence was
3.8%, which is consistent with the literature. In addition
to suspected malignant disease, torsion, which causes se-
vere pain, and rupture, which can result in both pain and
impaired hemodynamic stability due to bleeding, may also
require surgery. The probability of adnexal masses causing
ovarian torsion is higher during pregnancy and is between

5-22%.1!"1 Torsion occurs most frequently between 10-17
weeks of gestation (60%), while the risk of torsion de-
creases to about 6% of cases after 20 weeks. It was found
that adnexal masses with a size of 6-8 cm have a signif-
icantly higher risk of torsion than other sizes.'" In our
study, torsion was observed in 6 of 53 patients (11.3%).
The size of the torsed masses varied between 7-12 cm.
Ovarian torsion occurred in 2 cases after 20 weeks of ges-
tation and in 4 cases before 20 weeks. On the other hand,
7 (13.2%) cases underwent laparoscopy due to abdominal
pain and free intra-abdominal fluid due to rupture of the
adnexal mass.

In our study, none of the patients had to be converted to
open surgery, and only one case resulted in an intraoper-
ative complication. In this case with intra-abdominal ad-
hesions due to endometriosis, the dissection of the adhe-
sions between the bladder and the endometrioma resulted
in a linear injury of approximately | cm in the bladder wall,
which was successfully repaired with laparoscopy. With
the exception of cases that require very rapid intervention
and extensive exploration, such as severe vascular injuries,
many complications can be treated laparoscopically with-
out the need for open surgery.l'Z The main limitations of
the present study are its retrospective nature and the rel-
atively small sample sizes. The major strength is that it was
conducted in a large tertiary referral hospital that has an
experienced surgery team using the same algorithms for
diagnosis, management, and follow-up.

Conclusion

Parallel to the increase in ultrasound examinations in early
pregnancy, both the overdiagnosis and early detection of
adnexal masses during pregnancy have increased. Given the
high rate of spontaneous regression in most lesions and
the fact that bleeding in ruptured cases is usually self-limit-
ing, an expectant approach would be appropriate in cases
without hemodynamic instability, acute abdomen, and/or
suspected malignancy. Laparoscopy is a safe and efficient
surgical approach for surgery in patients with an adnexal
mass during pregnancy. Further randomized, prospective,
and multicenter studies on this topic are needed to sub-
stantiate our findings.
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Yuksek Hacimli Uctnct Basamak Bir Merkezde Gebelikte Adneksiyel Kitlelere Yaklasim:

Laparoskopik Cerrahi ve Ekspektan Yonetimin Karsilastinlmasi

Amag: Adneksiyel kitle tanisi alan gebelerin &zelliklerini tanimlamak ve kesin bir yonetim kilavuzu bulunmayan bu alanda tani, yonetim ve
tedavi yontemlerine iliskin deneyimlerimizi gézden gegirmek.

Gereg ve Yontem: Ocak 2018 ile Eyliil 2023 tarihleri arasinda hasta yogunlugunun fazla oldugu bir giincii basamak sevk merkezinde
yonetim ve takipleri tamamlanan, gebelikte adneksiyel kitle tanisi alan tiim kadinlar retrospektif olarak degerlendirildi. Diglama kriterleri
uygulandiktan sonra, antepartum laparoskopik adneksiyel cerrahi uygulanan 19 kadin (grup |) ve ekspektan yénetim uygulanan 34 kadin (grup
2) galismaya dahil edildi.

Bulgular: Dogum haftasi, sezaryen oranlari, dogum agirhigi ve Apgar-5 skorlari benzer olup en biyiik kitle capi ve CA-125 diizeyleri grup
I’de anlamli olarak yiiksekti (sirasiyla p<0.001 ve p=0.014). Grup I’deki hastalarin 15’inde (%78.9) tek tarafli kompleks kist, 4’tinde (%21.1)
tek tarafli basit kist mevcuttu, iki tarafli kitle yoktu. Hastalarin 6’sina (%31.6) adneksiyel torsiyon, 7’sine (%36.8) kist riiptiirii nedeniyle acil
laparoskopi yapilirken, asemptomatik olan 6 (%31.6) hastaya malignite siiphesi ile elektif laparoskopi yapildi. Fonksiyonel kist en sik goriilen
histopatolojik bulgu iken, 2 olguda (graniiloza hiicreli timér ve endometrioid adenokarsinom) malignite saptandi. 8 (%41.1) kadinda erken
dogum meydana geldi; bunlarin 5’i (%26.3) 34. gebelik haftasindan 6nce, 3’ii (%15.7) 34-36 hafta 6 giin arasinda dogum yapti.

Sonug: Giinimuzde gebeligin erken haftalarinda ultrasonografik muayenelerin artmasina paralel olarak gebelikte adneksiyel kitlelerin erken
tanisinda oldugu gibi asiri tanida da bir artig s6z konusudur. Benign karakterli lezyonlarin kendiliginden gerileme oraninin yiiksekligi; riiptiire
olan vakalardaki kanamanin da kendini sinirlayabilecegi g6z 6niinde bulunduruldugunda hemodinamik instabilite, akut batin veya malignite
sliphesi olmayan vakalarda ekspektan yaklagim uygun olacaktir. Cerrahi gerektiren hastalarda tercih edilmesi gereken cerrahi yaklagim, giivenli
ve minimal invazif bir yaklagim olan laparoskopi olmalidir.

Anahtar Sozciikler: Adneksiyel kitle; dermoid kist; gebelik; laparoskopi; over kisti.
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INTRODUCTION

ABSTRACT

Obijective: The aim of this study was to assess vitamin D status and its impact on the initial
characteristics of primary hyperparathyroidism (PHPT).

Methods: This study included consecutive participants diagnosed with PHPT aged 18 years
and/or older at a tertiary center between November 2017 and December 2023. A total of
195 subjects not taking vitamin D replacement were reviewed retrospectively. The study
population was categorized into three groups according to their vitamin D levels at the time
of admission: Group I: vitamin D <19 ng/mL, Group 2: vitamin D 20-29 ng/mL, and Group
3: vitamin D 230 ng/mL. Demographic, clinical, biochemical, radiological findings, and post-
operative complications were compared between the three groups.

Results: Among 195 patients, 157 (80.5%) were women, and 38 (19.5%) were men. The
mean age was 56.4114.5 years. Sixty-five patients (33.3%) had vitamin D deficiency (VDD),
and 48 patients (24.7%) had vitamin D insufficiency. Of the 195 patients, 74 (37.9%) had
kidney stones, and 90 (46.2%) had osteoporosis. Fracture frequency was 9.7% (n=19). VDD
was associated with higher parathyroid hormone (PTH) levels (p=0.000) and better esti-
mated glomerular filtration rate (p=0.021). When all groups were compared, there were no
differences in terms of nephrolithiasis, osteoporosis, and fractures.

Conclusion: The present study revealed that VDD was associated with higher PTH levels
and better renal function. However, vitamin D status was not associated with classical target
organ involvement in PHPT.

patients are asymptomatic due to increased recognition
of PHPT with common biochemical screening tests and

Primary hyperparathyroidism (PHPT) is one of the most
frequent endocrine diseases, with a higher predominance
in postmenopausal women. PHPT is defined by hyper-
calcemia and increased or inappropriately normal serum
parathyroid hormone (PTH) resulting from the excessive
release of PTH in at least one parathyroid gland.l'? The
most common cause is solitary parathyroid adenoma.l'?
Three clinical phenotypes are described in PHPT. Symp-
tomatic PHPT presents with overt kidney or bone com-
plications. Asymptomatic PHPT presents no overt signs or
symptoms, but patients may be affected by target organ
involvement, for example, osteoporosis or nephrolithiasis.
[ Normocalcemic PHPT is defined as both normal albu-
min-corrected serum calcium levels and increased PTH.
Patients in this classification may or may not have renal
or skeletal complications.l'? In Western countries, most

earlier diagnosis.®! In contrast, in some developing coun-
tries, the majority of primary hyperparathyroid patients
(PHPP) have the classical symptomatic phenotypes with
kidney and bone presentations.

25-hydroxyvitamin D (250HD) deficiency (VDD) and
insufficiency (VDI) are still widespread comorbidities in
patients with PHPT.¢l The mechanism behind the higher
frequency of VDD is multifactorial, including decreased
synthesis of vitamin D, accelerated conversion of 250HD
into other vitamin D compounds, increased metabolic
clearance rate of vitamin D, shorter half-life of vitamin D,
low vitamin D intake, and low vitamin D-binding protein
level.”1 Vitamin D status should be considered to explain
the different clinical and biochemical presentations of
PHPT. There are studies investigating the relationship be-
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tween vitamin D status and its impact on the initial charac-
teristics in PHPT.548!4 Effects of vitamin D status on initial
biochemical and clinical characteristics remain controver-
sial. Lower vitamin D is associated with higher serum
PTH,681012-14] higher serum calcium,*®!23] |ower serum
phosphate,®” increased bone turnover markers,[*6810.12-14
lower bone mineral density (BMD),8!%!"13] higher rates of
pathological fractures,!'"'*! and higher urinary calcium ex-
cretion.l' Patients with VDD tend to have larger parathy-
roid adenoma size or higher weight of excised parathyroid
gland.l'41¢-18] Preoperative VDD is also associated with
the development of postoperative hypocalcemia.l'”’ Mea-
surement and repletion to adequate levels of 250HD in
patients with PHPT are recommended in the current clin-
ical guidelines for PHPT.! Vitamin D level should be main-
tained above 30 ng/mL before surgical or medical treat-
ment./? The prevalence of VDD has become less common
in recent years due to increased repletion in PHPT.>1520

There is limited available data on vitamin D status and its
impact on the initial presentations of PHPP in our country.
The aim of this present study is to explore the relationship
between vitamin D status and initial characteristics of PHPT.

MATERIALS AND METHODS

Ethical committee approval for this present study was ob-
tained on March 25, 2024, with decision number 2024.137.
IRB2.062. This retrospective cohort study was conducted
in a single tertiary center. Consecutive PHPP aged |8 years
and/or older not taking vitamin D replacement between
November 2017 and December 2023 were included in the
study. Patients treated with bisphosphonates and/or deno-
sumab at the time of admission were excluded.

A total of 195 subjects with PHPT, verified in accordance
with current clinical guidelines, were analyzed retrospec-
tively.l"2 The diagnosis of PHPT was made by both ele-
vated serum calcium and elevated or unsuppressed serum
PTH levels. Abnormal PTH level was defined above 65
pg/mL in this study. Demographic, clinical, and biochem-
ical characteristics of the subjects, including age, gender,
body mass index (BMI), history of smoking, laboratory
findings [(fasting blood samples for serum calcium, phos-
phate, PTH, 250HD), estimated glomerular filtration rate
(eGFR), and 24-hour urinary calcium excretion], compli-
cations of PHPT (osteoporosis, kidney stone, and fracture
history), radiological imaging findings, histopathological
findings, and complications after surgery were reviewed.
Data of the patients were obtained from the hospi-
tal record system. Patients were categorized into three
groups according to their serum concentration of vitamin
D at the time of diagnosis. Group I: vitamin D <19 ng/mL
(VDD), group 2: vitamin D 20-29 ng/mL (VDI), and group
3: vitamin D 230 ng/mL [vitamin D sufficiency (VDS)].l'”
The Chronic Kidney Disease Epidemiology Collaboration
equation was used to calculate eGFR.?'1 Neck and urinary
tract ultrasonographic examinations were performed by
experienced operators. Technetium-99m-labelled ses-

tamibi parathyroid scintigraphy scan imaging was used
in the identification of the hyperfunctioning parathyroid
gland. BMD values were measured on the lumbar spine
(L1-L4), femoral neck, total hip, and 1/3 distal radius using

Table I. Baseline characteristics of patients with PHPT
Parameters Total
(n=195)

Age (years), meanzSD 56.4+14.5
Gender, n (%)

Female 157 (80.5)

Male 38 (19.5)
BMI (kg/m?), mean+SD 26.9+4.6
Smoking, n (%) 38 (19.5)
250HD (ng/mL), mean+SD 29.2%18.1
250HD status, n (%)

<19 65 (33.3)

20-29 48 (24.7)

230 82 (42.0)
Albumin-corrected calcium (mg/dL), mean+SD 11.4+0.8
Hypercalcemia, n (%)

Mild (10-<12 mg/dL) 158 (81.0)

Moderate (12-<14 mg/dL) 34 (17.4)

Severe (=14 mg/dL) 3 (1.6)
Phosphate (mg/dL), mean+SD 2.7+0.5
PTH (pg/mL), mean+SD 169.1+£135.8
24-h urinary calcium excretion (mg/24h),
mean+SD 326.5+164.6
eGFR (ml/min/1.73 m?), mean+SD 100.4+28.0
Complications of PHPT, n (%)

Kidney stone 74 (37.9)

Osteoporosis 90 (46.2)

Fracture 19 (9.7)

Acute Pancreatitis 3 (1.5)
Parathyroid lesion size (mm), mean+SD 13.8+6.2
Localization of abnormal parathyroid gland, n (%)

Neck 171 (87.7)

Ectopic 24 (12.3)
Ectopic localization, n (%)

Neck 17 (70.8)

Superior mediastinum 7 (29.2)
Surgical approach, n (%) (n=174)

MIPS 168 (96.6)

Thoracostomy 6 (3.4)
Postoperative complication, n (%) (n=174) 20 (11.5)
Postoperative complication, n (%) (n=174)

Temporary hypocalcemia 16 (80.0)

Permanent hypocalcemia 3 (15.0)

Hungry bone syndrome I (5.0)
Pathology report, n (%) (n=174)

Adenoma 167 (96.0)

Atypical adenoma 7 (4.0)

PHPT: Primary hyperparathyroidism,; SD: Standard deviation; BMI: Body
mass index; PTH: Parathyroid hormone; 250HD: 25-hydroxyvitamin D;
h: hour; eGFR: Estimated glomerular filtration rate; MIPS: Minimally in-
vasive parathyroid surgery.
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a dual-energy X-ray absorptiometry system with a Hologic
device. Osteoporosis is defined as a BMD T-score <-2.5 at
any of the above-mentioned sites. Parathyroid surgery was
performed by experienced parathyroid surgeons accord-
ing to recommendations of current clinical guidelines for
PHPT.I"A Demographic, clinical, biochemical, radiological
findings, and postoperative complications were compared
in the three vitamin D groups.

The electrochemiluminescence immunoassay method was
used to measure serum PTH and 250HD. Adjusted to-
tal serum calcium concentration, phosphate, and 24-hour
urinary calcium were measured by spectrophotometric
assay. Albumin-corrected calcium was calculated using
the formula: [(4-albumin)x0.8]+calcium. Serum creatinine
concentration and 24-hour urinary creatinine excretion
were measured with an enzymatic colorimetric test. Th-
ese measurements were performed using a Roche Cobas
6000 analyzer device.

Statistical Analysis

IBM SPSS Statistics (version 27, Chicago, USA) program
was used to analyze data. Descriptive statistics of variables
were represented by percentages (%), frequencies, and
means and standard deviations. The distribution of vari-
ables was evaluated by Kolmogorov-Smirnov and Shapiro-
Wilk tests. A comparative analysis of independent groups
studied by quantitative characteristics was carried out
using ANOVA (Tukey test), Independent Samples T test,
Kruskal-Wallis, and Mann-Whitney U test. Chi-Square test
was used in the comparison of independent groups by
qualitative characteristics. If the Chi-Square test did not
meet the criteria, Fisher’s Exact test was used. The statis-

tical significance level was defined as p<0.05.

RESULTS

A total of 195 patients were analyzed in the study. Among
them, 157 (80.5%) were women, and 38 (19.5%) were
men with a mean BMI of 26.9+4.6 kg/m2. Mean age was
56.4£14.5 years. The current smokers’ rate was 19.5%.
Mean 250HD level was 29.2+18.1 ng/mL. Among partic-
ipants, 65 (33.3%) had VDD, 48 (24.7%) had VDI, and 82
(42.0%) had VDS. Only 7.2% of patients (n=14) had se-
vere VDD (vitamin D <10 ng/mL). Mean serum calcium
concentration adjusted for albumin was |1.4£0.8 mg/dL.
Participants had predominantly mild hypercalcemia (81%).
Mean phosphate and PTH levels were 2.7£0.5 mg/dL and
169.1£135.8 pg/mL, respectively. Mean 24-hour urinary
calcium excretion was 326.5+164.6 mg/day, and eGFR was
100.4+28 ml/min/1.73 m2. Of the 195 patients, 74 (37.9%)
had kidney stones, and 90 (46.2%) had osteoporosis. Frac-
ture frequency was 9.7% (n=19). Three patients (1.5%)
had a history of acute pancreatitis. Mean parathyroid le-
sion size was 13.8£6.2 mm. A group of 174 patients were
operated on for PHPT. One hundred sixty-eight patients
were operated with minimally invasive parathyroid surgery
and 6 patients with thoracostomy. Baseline characteristics
of the 195 patients with PHPT are summarized in Table 1.

The comparison of vitamin D groups [group I: <19 ng/mL
(VDD), group 2: 20-29 ng/mL (VDI), and group 3: 230 ng/
mL (VDS)] is shown in Table 2. Patients who were in group
| tended to have higher serum PTH levels than group 2
and group 3 (p=0.000) (Fig. I). PTH levels did not differ be-
tween group 2 and group 3. Mean serum calcium and phos-

Table 2. Characteristics of patients with PHPT according to their vitamin D levels
Parameters Group | (n=65) Group 2 (n=48) Group 3 (n=82) P value
Deficient Insufficient Sufficient

Age (years), mean+SD 52.5+14.7 58.0+16.3 58.5+%12.7 0.064
Gender, n (%)

Female 52 (78.8) 38 (80.9) 67 (81.7) 0.9032

Male 14 (21.2) 9 (19.1) 15 (18.3)
BMI (kg/m?), mean+SD 27.6+5.6 25.8+4.3 27.0+3.8 0.208¢
Smoking, n (%) 14 (21.2) 8 (17.0) 16 (19.5) 0.858*
Albumin-corrected calcium (mg/dL), mean+SD 11.5¢1.0 11.3+0.7 11.3+0.8 0.280
Phosphate (mg/dL), mean+SD 2.6+0.5 2.7+0.6 2.8+0.5 0.069¢
PTH (pg/mL), mean+SD 221.2+207.9 149.3£76.9 138.5£52.3 0.000¢
24-h urinary calcium excretion (mg/24h), meanSD 351.4+£188.3 312.9+£158.8 314.4£146.9 0.3774
eGFR (ml/min/1.73m?), mean+SD 109.7£31.8 91.9+26.8 99.1£24.1 0.0214
Kidney stone, n (%) 26 (39.4) 16 (34.0) 32 (39.0) 0.8172
Osteoporosis, n (%) 26 (39.4) 22 (46.8) 42 (51.2) 0.356
Fracture, n (%) 5(7.6) 4 (8.5) 10 (12.2) 0.608
Acute Pancreatitis, n (%) I (1.5) 0 (0.0 2 (24) >0.05
Parathyroid lesion size (mm), mean+SD 15.6+7.4 13.2+6.4 12.9+4.5 0.116
Postoperative complication, n (%) 8 (13.6) 3(7.3) 9 (12.2) 0.6122

PHPT: Primary hyperparathyroidism; SD: Standard deviation; BMI: Body mass index; PTH: Parathyroid hormone; 250HD: 25-hydroxyvitamin D; h:
hour; eGFR: Estimated glomerular filtration rate. AANOVA / XKruskal-wallis (Mann-whitney u test) / *2Chi-Square test (Fisher’s test).
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Figure 1. PTH and eGFR levels according to vitamin D thresholds: <20 (light blue), 20-29 (medi-

um blue), and 230 (dark blue) ng/mL.

PTH: parathyroid hormone; 25-OH Vit D: 25-hydroxyvitamin D; eGFR: estimated glomerular filtration rate.

phate levels were comparable in all groups. Mean eGFR was
better in group | than in group 2 (p=0.021). Renal functions
did not differ in group 3 from group | and group 2 (Fig.
). Vitamin D levels were not associated with age, gender,
BMI, serum calcium, phosphate levels, 24-hour urinary cal-
cium excretion, parathyroid adenoma size, osteoporosis,
nephrolithiasis, fracture, and postoperative complications.

DISCUSSION

The present study, which included 195 patients with PHPT,
described the relationship between vitamin D status and
PHPT-related comorbidities at the time of diagnosis. Find-
ings of this study showed that thirty-three percent of the
study population had a lower than 20 ng/mL vitamin D
level. Furthermore, VDD was associated with higher PTH
levels and better renal function. We found no difference
between vitamin D status and PHPT-related classical bone
or kidney complications.

There are contradicting study results about the frequency
of VDD in PHPT. Walker et al.?@ showed that VDD is less
common in recent cohorts when compared to previous
cohorts because vitamin D supplementation has become
more widespread in today’s Western World.I'Z? On the
other hand, VDD and VDI are both common comorbidities
in PHPT in different geographical areas.>#'®l Liu et al.l'Z
compared the vitamin D levels in PHPT patients between
Shanghai and New York. The average vitamin D levels were
significantly lower in the Shanghai cohort than in the New
York cohort.I'l One study conducted in Turkey showed
nearly 52% of the study group had VDD.F! However, their
sample size was smaller than ours. Walker et al®® reported
that 19% of patients had lower than 20 ng/mL vitamin D
levels. Another study from lItaly reported that there was
VDD in about one-third of patients with PHPT.®! Vitamin
D replacement therapy is still not at the optimal level, but
there appears to be improvement.?” Nowadays, more pa-
tients are insufficient when compared to the previous de-
ficient status.”? A similar VDD rate to the Italian cohort

has been noted in our study. We think that the frequency
of VDD will be less prevalent in PHPT if vitamin D replace-
ment becomes widespread with the recommendation of
current clinical guidelines for PHPT in our country.

Lower vitamin D levels are associated with more se-
vere biochemical presentation. Liu et al.l'Z reported that
serum PTH and calcium levels were significantly higher in
PHPP with lower vitamin D status. Some authors similarly
showed that a lower vitamin D level was associated with
higher PTH and calcium levels.*#'2131 A study reported
that vitamin D treatment for | year reduced PTH levels by
26% without exacerbating hypercalcemia.®! Other studies
confirmed the reduction in PTH levels with vitamin D re-
pletion.l'*'¥l Serum calcium level also remained stable after
vitamin D replacement.l'¥! These study results might be
associated with the presence of mild hypercalcemia in the
majority of PHPP!'Zl There were studies that showed op-
posite results about the association between serum PTH
and vitamin D levels?! In our study population, those with
vitamin D levels below 20 ng/mL had higher PTH levels.
We found no correlation between vitamin D status and
serum calcium levels. It was thought that this finding might
be related to earlier diagnosis.

PHPP with VDD present more severe skeletal manifesta-
tions at the time of diagnosis.[®''>24 Signs of severe bone
disease in PHPT include increased bone turnover mark-
ers,[*68101214] Jower BMD®'®!'13] and increased fracture
risk.'"'*] Brown tumors and osteolytic bone lesions are
now very rare complications of PHPT in developed coun-
tries.'! A study from India reported that most of the PHPP
who presented with osteitis fibrosa cystica had severe
VDD.I'¥l However, a recent study from India reported that
VDD was associated with only increased serum alkaline
phosphatase levels' Walker et al*”! reported that 39% of
subjects had osteoporosis and |15% had a history of fragility
fracture. They showed no difference between vitamin D
levels and the presence of osteoporosis and fracture.”? In
their study, the vitamin D effect was only limited to cor-
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tical 1/3 radius.”? Their findings may be explained by the
mean age being younger in the vitamin D deficient group
than in the vitamin D insufficient and sufficient groups.”!
Furthermore, there was male predominance in these two
groups.’! Other studies found no significant correlation
between vitamin D status and bone signs.’) We observed
that 46.2% of patients had osteoporosis, and 9.7% had a
fragility fracture. Vitamin D status was not related to age,
gender, presence of osteoporosis, and fragility fracture in
our cohort. The lower fracture rate in our cohort may be
associated with short-term VDD due to early diagnosis of
PHPT and the presence of a few patients with severe VDD.
Previous studies reported that patients with severe bone
disease had prolonged PHPT coexisting with VDD.I'! The
amount of nutritional daily calcium intake of the cases may
be higher in our cohort. We also did not investigate the
silent vertebral fractures with radiographic imaging modal-
ities in patients who did not have a fracture history. In addi-
tion, we found a low smoking rate in our study population.

Hypercalciuria, nephrolithiasis, and chronic kidney disease
are classical renal involvements of PHPT.I'2%! One study
reported elevated urinary calcium excretion in PHPP
with VDD.I'"] In contrast to these findings, vitamin D was
higher in patients with nephrolithiasis than in those with-
out nephrolithiasis.l'” There were studies that found no
differences between vitamin D status and the presence
of nephrolithiasis or hypercalciuria.®>*?! In the comparison
of PHPP according to their vitamin D status, we demon-
strated no difference in nephrolithiasis and 24-hour uri-
nary calcium excretion. Lower vitamin D was associated
with better renal function in some studies.”'” We found
that PHPP with VDD had higher eGFR. Rolighed et al.*!
found that daily supplementation with 2800 |U vitamin D
was safe and associated without any change in urinary cal-
cium and serum creatinine. In our study, renal functions
did not differ in the vitamin D sufficient group from the
deficient and insufficient groups. We think that vitamin D
repletion could be safe in PHPP with VDD and VDI.

There is an inverse relationship between the size/weight
of parathyroid adenoma and vitamin D levels.®'*'®] VDD
stimulates the proliferation of parathyroid cells, which may
cause larger parathyroid adenoma size.l' In most of the
studies, the excised parathyroid gland weight was evalu-
ated!®'*'7181 We evaluated the greatest size of the parathy-
roid lesion on ultrasonography examination because we
did not have the weight of the parathyroid gland on pathol-
ogy reports. In our study results, there was no relationship
between parathyroid adenoma size and vitamin D levels.
Aycicek et al.P! confirmed our findings. In their study, the
mean parathyroid adenoma size was similar in the vitamin
D deficient and vitamin D sufficient groups. These findings
may be related to the quicker diagnosis of PHPT in recent
years compared to previous years.

Preoperative VDD and VDI are associated with the de-
velopment of transient hypoparathyroidism.!'! One retro-
spective study showed that vitamin D supplementation in
PHPT undergoing parathyroid surgery reduced hypocal-

cemia and the duration of hospitalization.””) In this study,
bilateral neck exploration was also associated with in-
creased postoperative hypocalcemia risk.””l Most of the
postoperative complications were temporary hypocal-
cemia in our study. We found no correlation between vi-
tamin D status and postoperative complications. Our find-
ings may be related to a targeted surgical approach to the
parathyroid lesion with experienced surgeons. We also
began vitamin D replacement before the surgical approach
in PHPP with VDD and VDI.

Some limitations exist within our study. It was a single-cen-
ter study. Our study had a small sample size. We also did
not have a control group. Calcium intake may play a role in
the bone and kidney characteristics of the PHPP. We could
not evaluate the amount of nutritional daily calcium intake
of the cases. In addition, we did not assess bone turnover
markers and silent fractures of the subjects. Finally, we
did not have the excised weight of the parathyroid ade-
noma. Despite these limitations, we think that our study
is important to show current vitamin D status and its ef-
fects on biochemical and clinical characteristics in PHPT.
It seems that although VDD was a common condition in
PHPP, vitamin D status was not associated with classical
target organ involvement in PHPT. We think that our study
results are related to earlier diagnosis and treatment in
our country. Based on our study results, we suggest that
PHPP with VDD and VDI should be treated with vitamin D
replacement before the management plan for PHPT.

Conclusion

This present study showed that VDD was still a common
condition in PHPP in our country. VDD was associated with
higher PTH levels and better renal function. Furthermore,
we found no difference between vitamin D status and
PHPT-related classical skeletal and kidney complications.
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Primer Hiperparatiroidinin Baslangi¢c Ozelliklerinde D Vitamini Durumunun Rolu:
Uctinct Basamak Bir Merkezden Guncel Klinik Deneyim

Amag: Bu calismanin amaci, D vitamini durumunu ve bunun primer hiperparatiroidinin (PHPT) baslangi¢ 6zellikleri Gzerindeki etkisini de-
gerlendirmektir.

Gereg ve Yontem: Bu galisma, Kasim 2017 ve Aralik 2023 tarihleri arasinda lglincli basamak bir merkezdeki |8 yas ve/veya iizeri PHPT
tanisi alan ardisik katiimeilari igermektedir. D vitamini replasmani almayan toplam 195 hasta geriye doniik olarak incelendi. Calima popu-
lasyonu basvuru anindaki D vitamini diizeylerine gére 3 gruba kategorize edildi. Grup I: D vitamini <19 ng/mL, grup 2: D vitamini 20-29 ng/
mL, ve grup 3: D vitamini 230 ng/mL. Demografik, klinik, biyokimyasal, radyolojik bulgular ve operasyon sonrasi komplikasyonlar lg grup
arasinda karsilagtirildi.

Bulgular: Yiiz doksan bes hastanin, 157’si (%80.5) kadin, 38’i (%19.5) erkekti. Ortalama yas 56.4+14.5 yildi. Altmis bes hastada (%33.3) D
vitamini eksikligi (DVE) ve 48 hastada (%24.7) D vitamini yetersizligi vardi. Yiiz doksan bes hastanin, 74’tinde (%37.9) bobrek tasi ve 90’'inda
(%46.2) osteoporoz vardi. Kirik sikligr %9.7 (n=19) idi. DVE daha yiiksek paratiroid hormon (PTH) seviyesi (p=0.000) ve daha iyi tahmini glo-
merdiiler filtrasyon hizi (p=0.021) ile iliskilendirildi. Tim grublar karsilastirildiginda bobrek tasi, osteoporoz ve kirik dagilimi agisindan fark yoktu.
Sonug: Mevcut galisma DVE’nin daha yiiksek PTH seviyesi ve daha iyi bébrek fonksiyonu ile iligkili oldugunu ortaya gikardi. Ancak, D vitamini
durumu PHPT’de klasik hedef organ tutulumuyla iliskili degildi.

Anahtar Sozciikler: D vitamini durumu; eGFR; paratiroid hormon; primer hiperparatiroidi.
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INTRODUCTION

ABSTRACT

Obijective: Acute appendicitis is a surgical emergency that causes acute abdominal pain.
After laparoscopic appendectomy, standard hospital care is nearly 24-h, although some pa-
tients need a longer length of hospital stay (LOS). This study aimed to evaluate the factors
that influence LOS after appendectomy by examining biochemical and radiologic parameters.

Methods: This study retrospectively analyzed the data of 185 patients who underwent
appendectomy in 2020-2024 in our hospital. Patient files were examined, and preoperative
biochemical values such as white blood cell count, lymphocyte count, neutrophil count, C
reactive protein (CRP) value, and neutrophil-lymphocyte ratio (NLR) were recorded. Pre-
operative radiologic examinations, appendix diameter; and presence of periappendiceal free
fluid were assessed.

Results: A total of 163 patients were in early discharge group, and 22 patients were in late
discharge group. The mean age of the patients was 34.5+8.5 years, and 53.5% were male.
The mean discharge was |.8£1.4 days. Lymphocyte count was statistically significantly lower
in late discharge group, and NLR, CRP value, and appendix diameter were statistically sig-
nificantly higher in late discharge group (p<0.005). Multivariate analysis showed a significant
independent effect of NLR and CRP values (p<0.05).

Conclusion: Decreased lymphocytes, elevated NLR and CRP values, increased appendix
diameter, and presence of periappendiceal free fluid on CT affected patients’ LOS after ap-
pendectomy. Patients with these risk factors could be preferentially selected for laparoscopic
approach, routine drain placement, late start of normal food, planned late discharge time and
should be informed about longer hospitalization.

in AA with high specificity and sensitivity. The fact that
postoperative complication rates of AA are observed at

Acute appendicitis (AA) is one of the causes of acute ab-
domen that requires urgent surgical intervention. The life-
time risk of AA is 7% to 8%, although it is more dominant-
ly seen in males, with a rate of 8.6% to 6.7% in females.
In the U.S., appendicitis, and related complications are
responsible for 0.6% of all hospitalizations.['] At the time
of diagnosis of AA, in addition to the typical physical ex-
aminations, biochemical markers and radiologic examina-
tions are diagnostic tools to decide the correct treatment
options. Elevated C-reactive protein (CRP) value, white
blood cell (WBC) count, neutrophil count and neutrophil
percentage, and neutrophile-lymphocyte ratio (NLR) have
been shown to predict the diagnosis of AA in previous
studies.['**! Notably, computerized tomography (CT) im-
aging can accurately diagnose AA and identify perforation

rates of 2% to 23% in studies makes correct diagnosis and
treatment algorithms important.

Laparoscopic appendectomy (LA) or the traditional open
surgery approach are the surgical options, and antibiotic
therapy is medical management in patients with high risk
or comorbidity. With the integration of laparoscopy into
surgical life, the most common approach in treatment is
LA, which is increasingly applied at a higher rate, approach-
ing nearly 90%.I'*¢7] Nowadays, with minimally invasive
technology and a new anesthetic modality, there is a ten-
dency for single-day discharge surgery and hospital stay to
decrease. The LA technique enhances shorter length of
hospital stay (LOS) by decreasing postoperative pain, nau-
sea, and wound infection rates, providing early ambulation.
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This is directly linked to reducing costs and increasing the
utilization capacity of potential hospital beds.!**#! Howev-
er, rehospitalization of patients is related to intra-abdom-
inal abscesses, ileus due to peritonitis, hematoma in the
right lower quadrant, and deep surgical site infections. All
of these outcomes cause a longer LOS and higher costs,?!
as patients require longer hospitalization after appendec-
tomy for further evaluations.

The aim of this study was to evaluate the factors that in-
fluence the LOS in patients with AA.

MATERIALS AND METHODS

The study was designed as a retrospective data analysis
study. Patients who were diagnosed with AA and under-
went surgery in our hospital (private clinic) between Jan-
uary 2020 and January 2024 were included in the study.
Patient data were collected and analyzed retrospectively,
including patients’ age, gender, biochemical values such
as preoperative leukocyte count, neutrophil count, neu-
trophil-lymphocyte ratio (NLR), CRP value, preoperative
radiological images including appendicitis diameter, and
presence of periappendiceal free fluid in abdomen. In ad-
dition, the type of surgeries, including open, laparoscopic,
conversion from laparoscopic to open surgery, patholog-
ical evaluations, LOS, and need for rehospitalization were
recorded from the patient files.

Inclusion and exclusion criteria

Patients who had an appendectomy between January 2020
and January 2024 and patients over |6 years of age were
included. We excluded patients who had incidental ap-
pendectomy without diagnosis with AA (especially at the
time of gynecological operations), lacked data records, or
whose data were inaccessible.

A total of 202 patients who underwent appendectomies
between January 2020 and January 2024 were evaluated.
Four patients were excluded because an appendectomy
was performed incidentally during gynecologic surgery.
Thirteen patients’ data were not collected properly, and
I7 patients were excluded. Finally, 185 patients were in-
cluded in the study (Figure 1).

The patients were divided into two groups: the early dis-
charge group, which had an LOS of under 48 h, and the
late discharge group, which had an LOS of over 48 h or
re-admission.

Primary outcome and ethical approval

The primary outcome of this study was to evaluate the
factors that affect LOS or readmission after appendecto-
my. Before the study, ethical committee approval was ob-
tained by Training and Research Hospital Ethics Committe
e(E-46059653-050.99-242070323). Due to the retrospec-
tive study design, informed consent was not applicable.

Statistical analysis

Mean, standard deviation, median, lowest, highest, frequen-

cy, and ratio values were used in the descriptive statistics
of the data. The distributions of variables were measured
by Kolmogorov—Smirnov and Shapiro-Wilk tests. The
Mann—Whitney U test was used in the analysis of quantita-
tive independent data. A chi-square test was used to ana-
lyze the qualitative independent data. The effect level and
cut-off value were investigated using the receiver operating
characteristic (ROC) curve. The effect level was investi-
gated using univariate and multivariate logistic regressions.
The SPSS 28.0 program was used for the analyses.

Complications

There was no mortality in the study. We observed a 30-
day re-admission to the hospital in six patients. One pa-
tient needed percutaneous drainage for an abdominal ab-
scess. All the included patients were discharged. No major
bleeding or transfusion was seen.

RESULTS

Patient demographical features are shown in Table I, in-
cluding age, gender, operation type, radiological features
such as appendix diameter and periappendiceal free fluid,
biochemical results such as WBC, neutrophil count, lym-
phocyte count, NLR, CRP value, pathological evaluations,
discharge day, and readmissions.

Patient median age was 33 years, with 53.5% of the pa-
tients being males. Overall, 96.2% of the surgeries were
completed by laparoscopic. The median WBC value was
12.3x103 /pl, lymphocyte value was 1.9x103 /pl, and neu-
trophil value was 9.7x103 /ul. The mean NLR value was
6.1+4.4, and the mean CRP value was 33.4+54.3 mg/l.
Mean discharge day 1.8+1.4 and rate of readmission was

Appendectomy
performed on patients
202 pt.
4 pt
l E— (incidental surgery/
gynecology)
198 pt
i Il pt
E—
(insufficient data)

Final: 185 pt in the
final study

Pt: Patient

Figure 1. Patient selection data and exclusion process.
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Table I. Patients’ demographic features
Min—-Max Median Meanzss/n%

Age 17.0 - 64.0 33.0 343485
Gender

Female 86 46.5%

Male 99 53.5%
Operation type

Laparoscopic appendectomy 178 96.2%

Conversion laparoscopic to open surgery 2 1.1%

Conventional (open) surgery 5 2.7%
Radiology

CT 137 74.1%

USG 48 25.9%
WBC 49-235 12.3 12.6+3.9
Neutrophil 24-199 9.3 9.7+3.9
Lymphocyte 06-53 1.8 1.9£0.8
NLR 1.0 - 23.0 5.1 6.1+4.4
CRP 0.7 - 298.9 1.4 33.4+54.3
Appendix diameter (mm) 1.0-19.0 11.0 10.9£3.0
Periappendiceal free fluid

) 161 87.0%

+) 24 13.0%
Pathologic Evaluation

Acute appendicitis 123 66,5%

Phlegmonous/suppurative appendicitis 32 17.3%

Gangrenous appendicitis 22 11.9%

Lymphoid hyperplasia 6 3.2%

Malignancy 2 1.1%
Discharge day 1.0-9.0 1.0 1.8+1.4
Rehospitalization

) 179  96.8%

+) 6 3.2%

3.2% (6 patients). According to this information, patients
were divided into two groups: the early discharge group
(under 48h) and the late discharge group (over 48h). The
features of these groups are presented in Table 2.

The analysis of the age and gender of the patients did
not reveal statistically significant differences between
the early discharge groups and the late discharge groups
(p>0.005). The ratio of conventional appendectomy was
significantly higher in the late discharge group than in the
early discharge group (p<0.005). A comparison of bio-
chemical values showed no statistically significant differ-
ence between the two groups regarding WBC count and
neutrophil count (p>0.005). However, lymphocyte count
was statistically significantly lower (p<0.005), and NLR and
CRP values were statistically significantly higher in the late
discharge groups (<0.005). Appendix diameter was signifi-
cantly statistically higher in late discharge groups, as was
the presence of periappendiceal free fluid (p<0.005). The
rehospitalization ratio was significantly higher in the late
discharge group (p<0.005) (Table 2).

The results of the univariate and multivariate logistic re-

gression analyses for factors effecting discharge day after
appendectomy is shown in Table 3. We observed a sig-
nificant (p<0.05) effect of lymphocyte, NLR, CRP value,
appendix diameter, and periappendiceal free fluid in distin-
guishing between the early and the late discharge groups.
In the multivariate model, a significant independent effect
of NLR and CRP values was observed (p<0.05).

Further, we observed a significant effectiveness of an NLR
cut-off value of 6.85 (area under the curve 0.684 [0.555—
0.813]) and a CRP cut-off value of 16 mg/L (area under
curve 0.745 [0.646—0.843]) in distinguishing between the
early discharge and the late discharge group’ patients as
shown Tables 4 and 5.

DISCUSSION

Appendicitis is one of the most common surgical opera-
tions in emergency units and requires hospitalization. With
laparoscopy and new anesthetic modalities, a single-day
discharge program after an appendectomy is a trend is-
sue. However, some patients need rehospitalization due
to complications, such as intra-abdominal abscesses, he-
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Table 2. Comparison of the early and late discharge groups
Discharge day < 2 Discharge day = 3
Meantss/n% Median Mean * ss/in% Median p

Age 34.0+8.1 33.0 36.0 £ 10.7 34.0 0.349m
Gender

Female 72 44.2% 14 63.6% 0.086*

Male 91 55.8% 8 36.4%
Operation type

Laparoscopic appendectomy 159 97.5% 19 86.4% 0.037%¢

Conversion laparoscopic to open surgery 0 0.0% 2 9.1%

Conventional (open) surgery 4 2.5% | 4.5%

Radiology

BT 117 74.1% 20 90.9% 0.082*¢

UsSG 46 29.1% 2 9.1%

WBC 12.4£3.8 1.9 13.7£4.4 13.7 0.223m
Neutrophil 9.5+3.8 9.1 11.0£4.2 1.1 0.153m
Lymphocyte 2.0+0.8 1.9 1.6£1.0 1.3 0.006™
NLR 5.7+3.9 48 9.1£6.0 82 0.005™
CRP 23.4+35.5 79 107.6£97.9 738 0.000™
Appendix diameter (mm) 10.6+2.8 10.1 12.9+3.9 12.5 0.01I™
Periappendiceal free fluid

-) 150 92.0% I 50.0% 0.000*

+) 13 8.0% I 50.0%

Pathological evaluation

Acute appendicitis 109 67.3% 14 63.6% 0.733¢

Phlegmonous/Suppurative 29 17.9% 3 13.6% 0.620%

Gangrenous 17 10.5% 5 22.7% 0.097*

Lymphoid Hyperplasia 5 3.1% 0 0.0% 1.000*

Malignancy 2 1.2% 0 0.0% 1.000*
Rehospitalization

-) 163 100.0% 16 72.7% 0.000*

+) 0 0.0% 6 27.3%
™Mann-Whitney u test/X? Ki-Kare test (Fischer test)

Table 3. Factors that affect discharge day after appendectomy

Univariate model Multivariate model
OR 95% GA p OR 95% GA p

Lymphocyte (K/uL) 0.453 0.220-0.933 0.032

NLR 1.145 1.052 — 1.247 0.002 1.128 1.020 - 1.246 0.019
CRP (mg/L) 1.020 1.012 —1.028 0.000 1.020 1.01'1 - 1.029 0.000
Appendix diameter (mm) 1.269 1.095 — 1.471 0.002

Periapendiceal free fluid 11.538 4.204 - 31.671 0.000

Logistic regression (forward LR). NLR: neutrophil-lymphocyte ratio; CRP: C reactive protein.

matomas, ileus with peritonitis, and surgical site infections.
Some patients may also need surgical intervention or in-
terventional radiologic procedures. We aimed to evaluate
the factors that influenced the longer hospital stay and
rehospitalization after an appendectomy by examining the
laboratory findings, radiologic examination, and type of

surgical procedure.

A study from Korea suggested that the LOS after an un-
complicated appendectomy was |.6 to 4.2 days. Anoth-
er study showed that the mean LOS was 2.1+0.7 days.
Martinez-Pérez et al.’! demonstrated that LOS in compli-
cated appendectomy patients was 5 and called prolonged
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Table 4. Ciritical value of neutrophil-lymphocyte ratio
Area under the curve 95% Confidence interval P
NLR 0.684 0.555-0.813 0.005
NLR 6.85 Cut off 0.676 0.549 — 0.803 0.007
Early discharge Late discharge %
NLR
<6.85 124 9 Sensitivity 59.1%
>6.85 39 13 Positive prediction rate 25.0%
Specificity 76.1%
Negative prediction rate 93.2%
ROC Curve.
Table 5. Ciritical value of CRP
Area under the curve 95% Confidence interval p
CRP 0.815 0.717-0913 0.000
CRP 16 Cut off 0.745 0.646 — 0.843 0.000
Early discharge Late discharge %
CRP
<lé 102 3
>16 6l 19
Sensitivity 86.4%
Positive prediction rate 23.8%
Specificity 62.6%
Negative prediction rate 97.1%
ROC Curve.

LOS more than seven days. Worldwide, the LOS trend
after LA tends to be single-day surgery.?**!% The mean
LOS in our study was 1.8+1.4 days, which is compatible
with the literature.

In the time of diagnosis of AA, biochemical markers are
commonly used. In the literature, elevated WBC and neu-
trophil counts are related to the diagnosis of AA.l'478] |n
our study, WBC count and neutrophil count were found
to be higher in the late discharge group than in the early
discharge group, although there were no statistically sig-
nificant differences between the groups, suggesting that
WABC and neutrophil counts cannot be used for the deci-
sion of estimated hospitalization time.

A study suggested that a decrease in is associated with
perforated appendicitis, whereas an increase in the per-
centage of lymphocytes may occur with a negative ap-
pendectomy.”? Another study demonstrated a decreased
level of lymphocyte count in complicated appendicitis, but
there was no statistical difference.l'l In our study, we ob-
served that decreased lymphocyte count was statistically
significantly lower in the late discharge group (p<0.005).
This could be explained by severe inflammation causing a
decreased number of lymphocytes, which results in com-
plicated cases and longer hospital stays.

Regarding the NLR, studies have demonstrated that the
NLR is related to high inflammation in AA. Yardimci et al.["

showed that NLR values above 8 were significantly related
to perforation and gangrenous appendicitis. Al Amri et al.l'!
showed that the severity of appendicitis could be predicted
by NLR. Another study suggested that the critical value of
the NLR for diagnosing AA was 3.8, while the NLR in com-
plicated appendicitis was 8.86. A meta-analysis consisting
of 13 studies and over 7300 patients demonstrated that
NLR was significantly higher in the complicated appendicitis
group (10.39) than in the uncomplicated appendicitis group
(6.63). A meta-analysis also showed that appendicitis could
be distinguished from non-appendicitis cases, with a higher
NLR value of 8.04 versus 3.34.I"'%'l In our study, NLR in
the late discharge group was statistically significantly higher
than NLR in the early discharge group (p<0.005). Multivar-
iate analysis showed that NLR could be used as a parame-
ter to estimate hospitalization time pre-operatively. ROC
curve analysis showed that the critical NLR value of 6.85
could distinguish between the early discharge group and
the late discharge group in our study (Table 4; Figure 2).

One of the most commonly used nonspecific inflammatory
markers is CRP, which is used in the diagnosis of an acute
abdomen. Elevated CRP levels are strongly associated with
the severity of inflammation. Many studies have shown that
elevated CRP values predict complicated appendicitis that
causes prolonged hospital stays.>*¢'2 A study showed that
the percentage of negative appendectomy was 38% if the
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Figure 2. Relationship between NLR and discharge time.

CRP value <5 mg/l.®! Another study suggested that a high
CRP level was strongly associated with delayed treatment
completion after appendectomy.” A prospective study
consisting of 123 patients with LA showed that a CRP val-
ue <18 mg/l was significantly related to LOS of about 24
h.l' Our study showed that a higher CRP value predicted
a prolonged hospital stay after an appendectomy. There
was a statistically significant difference between the ear-
ly discharge group and the late discharge group regarding
CRP levels (p<0.005). Univariate and multivariate analyzes
showed that elevated CRP levels were independent risk
factors for longer hospital stays, with the ROC curve sug-
gesting a critical CRP level of 16 mg/l (Table 5; Figure 3).

Current methods for evaluating abdominal pain include CT,
an indispensable radiologic evaluation tool. Kim et al.l'l]
suggested that independent risk factors on CT for early
perforated appendicitis include focal defect in the appen-
diceal wall, circumferential periappendiceal changes, trans-
verse diameter of the appendix (>I1 mm), and the pres-
ence of an appendicolith. By contrast, some studies have
shown that maximal appendix diameter does not change
the LOS.” In our study, we observed that appendix diam-
eter and the presence of periappendiceal free fluid were
statistically significantly related with the late discharge
group (p<0.005). The mean diameter of the appendix in
patients in the late discharge group was 12.9£3.9 mm.

Around the world, appendectomies are performed lapa-
roscopically to reduce hospital stays, costs, and complica-
tions related to surgery. During the COVID-19 pandemic,
open surgeries were preferred, especially in patients with
suspected COVID-19, until sufficient scientific data were
obtained.l'*'*!] In our study, LA was performed on 96.2%
of the patients. Only 2.2% of the patients were treated
with traditional open surgery. The reason for this was that
laparoscopic surgery was not recommended during the
COVID-19 pandemic. Two patients (1.1%) required con-
version from laparoscopic to open surgery, which affected
their LOS, with statistical significance (p=0.037), consis-
tent with the literature.

In the literature, readmission after an appendectomy dif-
fers from 1% to 9.3%. A large meta-analysis consisting of

Figure 3. Relationship between CRP and discharge time.

over 836,000 patients showed that the rate of re-admis-
sion was 4.3%. In our study, the re-admission rate was
3.2%, which is compatible with the literature.l'*!"]

Our study has several limitations. First, this was a sin-
gle-center retrospective study. Increasing the number of
patients or using multi-center modalities may affect the
results. Second, the complication rate of surgeries was
very low, which directly affected the LOS. Third, the
study design was retrospective, and some patients had to
be excluded due to inaccessible data files. Notably, the
COVID-19 pandemic negatively affected the patient sam-
ple size, as patients who had typical physical examinations
with AA may not have presented to the hospital because
of fear of the COVID-19 pandemic. Further, some patients
also need to be operated on by open traditional surgery
instead of the laparoscopic approach.

Conclusion

We showed that a decreased number of lymphocytes, in-
creased NLR and CRP value, increased diameter of ap-
pendix, and presence of periappendiceal free fluid on CT
were statistically significant findings that affected patients’
LOS after appendectomy. Further, an NLR cut-off value
>6.85 and a CRP value >16 mg/l were independent risk
factors for longer hospitalization. Therefore, patients with
these risk factors could be preferentially selected for lap-
aroscopic approach, routine drain placement, late start to
normal food, and planned late discharge time and should
be informed about longer hospitalization.
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Apendektomi Sonrasi Hastanede Kalis Suresini Etkileyen Faktorler

Amag: Akut apandisit, akut karin agrisina neden olan cerrahi bir acil durumudur. Laparoskopik apendektomiden sonra standart hastane ba-
lkami yaklagik 24 saattir, ancak bazi hastalarin hastanede daha uzun kalis siiresine ihtiyaci vardir. Bu galismada apendektomi sonrasi hastanede
yatis siresini etkileyen faktorlerin biyokimyasal ve radyolojik parametreler incelenerek degerlendirilmesi amagland..

Gereg ve Yontem: Bu galismada Medical Park Pendik Hastanesi’nde 2020-2024 yillari arasinda apendektomi yapilan 185 hastanin verileri
retrospektif olarak analiz edildi. Hasta dosyalari incelenerek ameliyat 6ncesi beyaz kiire sayisi, lenfosit sayisi, nétrofil sayisi, C reaktif protein
(CRP) degeri, nétrofil-lenfosit orani (NLR) gibi biyokimyasal degerler kaydedildi. Ameliyat dncesi radyolojik incelemeler, apendiks ¢api ve
periapendikste serbest sivi varligi degerlendirildi. Hastalarin yatis siireleri incelenerek; hastalar 48-saat ya da daha az yatanlar ve 48-saatten
daha uzun yatanlar olarak iki gruba ayrilarak karsilastirilarak incelendi.

Bulgular: Toplam 185 hasta; 163’l erken taburculuk grubunda, 22’si geg taburculuk grubunda olmak (zere iki grupta incelendi. Hastalarin
yas ortalamasi 34.5+8.5 olup %53.5’i erkek cinsiyetti. Ortalama taburculuk siiresi 1.8+1.4 giindii. Geg taburcu olan grupta lenfosit sayisi
istatistiksel olarak anlamli derecede diisiik bulundu. NLR, CRP degeri ve apendiks gapi ise geg taburcu olan grupta istatistiksel olarak anlamli
derecede yiiksekti (p<0.005). Cok degiskenli analiz, NLR ve CRP degerlerinin anlamli bagimsiz etkisini gésterdi (p<0.05).

Sonug: Calismada; lenfositlerin azalmasi, NLR ve CRP degerlerinin yiikselmesi, apendiks ¢apinin artmasi ve BT'de periapendiks ¢evresinde
serbest sivi bulunmasinin hastalarin apendektomi sonrasi hastane yatis siresini etkiledigi gérildi. Bu risk faktorlerine sahip hastalara; rutin
dren yerlestirilmesi, normal gidaya ge¢ baslanmasi, taburculuk siiresinin geg planlanmasi ve daha uzun hastanede kalis siiresi konusunda bilgi-
lendirilmeleri icin 6ncelikli olarak segilmelidir.

Anahtar Sozciikler: Apendektomi; CRP degeri; hastanede yatis siiresi; notrofil-lenfosit orani.

_/
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INTRODUCTION

Kadir Yilmaz?

ABSTRACT

Objective: In this research, it was aimed to evaluate Multivariate analysis of emergency
department related deaths in the Europe (the EU) and Tiirkiye.

Methods: Data set was collected from the World Bank Country Reports for the EU and
Tiirkiye from 2002 to 2021. Accident, suicide and disease related mortality rates were used
as dependent variables. Independent variables were heath expenditure, rural population and
population growth.

Results: Disease mortality, rural population and population growth were significantly higher
in Tirkiye, whereas suicide mortality and health expenditure were significantly higher in the
EU (p<0.05). Location had significant correlation with suicide mortality (r=0.868; p<0.01),
disease mortality (r=-0.728; p<0.0l), health expenditure (r=0.866; p<0.01) and population
growth (r=-0.866; p<0.01). In year-controlled correlation, location had significant correla-
tion with suicide mortality (r=0.997; p<0.01), disease mortality (r=-0.976; p<0.0l), health
expenditure (r=0.957; p<0.01), rural population (r=-0.745; p<0.0l) and population growth
(r=-0.939; p<0.01). For Tirkiye, accident mortality was significantly and positively correlated
with population growth (r=0.572; p<0.01). Suicide mortality was significantly and negatively
correlated with health expenditure (r=-0.710; p<0.01), and positively correlated with rural
population (r=0.836; p<0.01). Disease mortality was significantly and negatively correlated
with health expenditure (r=-0.486; p<0.01), and positively correlated with rural population
(r=0.980; p<0.01). For the EU, accident mortality was significantly and negatively correlated
with health expenditure (r=-0.798; p<0.01), and positively correlated with rural population
(r=0.998; p<0.01). Suicide mortality was significantly and negatively correlated with health
expenditure (r=-0.683; p<0.0l), and positively correlated with rural population (r=0.889;
p<0.01). Disease mortality was significantly and negatively correlated with health expendi-
ture (r=-0.821; p<0.01), and positively correlated with rural population (r=0.998; p<0.01).

Conclusion: Mutual information exchange and health system model analyzes may be useful
to prevent deaths due to disease in Tiirkiye and deaths due to suicide in the EU countries.

death rates is more appropriate compared to birth rates.
B1 The main reason for this is that the services provided in

Although health events requiring acute intervention are
at the forefront in emergency departments, patients are
directed to relevant units after the first intervention, and
as a result, follow-up after the first intervention cannot be
performed adequately.l'! Therefore, it is possible to state
that there are some difficulties in evaluating the quality
of emergency department services based on patient out-
comes.™ In general, birth and death statistics in health ser-
vices are accepted as an indicator of the health system and
social welfare level, and when associated with emergency
services, it can be said that the statistical evaluation of

emergency departments are mostly related to postpartum
processes and acute situations.[*¢! Therefore, it is possible
to evaluate mortality rates as an indicator of emergency
services.”) Among the mortality rates, the most relevant
ones can be classified as accident, suicide, and disease sta-
tistics, which are also related to the content of emergency
services.

Health is one of the important public services in Tiirkiye’s
EU harmonization process.!'"!"l The European Union, as
an indicator of social welfare and peace, shows the so-
cial structure in which individuals aim to receive a higher
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quality and more egalitarian service.l'>'¥] In health services,
compared to elective health services, compulsory health
processes are among the health processes that individuals
must receive and are a constitutional right. Among these,
the health services provided in emergency departments
are one of the most prominent health service areas, both
financially, as they are financed from public resources, and
because they involve urgent, acute health problems with
high mortality rates.l'"! In this regard, in terms of both Tiir-
kiye’s compliance with the EU harmonization process and
the performance of emergency services, the study includ-
ed a multivariate analysis of the factors affecting deaths
caused by emergency services through mortality rates.

Although studies have been conducted on the quality and
cost of the service provided in emergency services, how
many people it reaches, and what benefits it provides, to-
day there is no consensus on a generally accepted per-
formance measurement method and indicators for emer-
gency services. For this reason, this research aimed to
compare and reveal the mortality rates in emergency ser-
vices in Tirkiye and the EU in a multidimensional manner.

MATERIALS AND METHODS
Research Design

The research is a longitudinal study designed in a descrip-
tive survey model. In this model, the relationship between
variables over time is described in detail with the help of
quantitative data, without intervention by the researcher.
In this context, the study provided a multivariate descrip-
tion of the relationship between mortality levels associat-
ed with emergency services and basic indicators.

Data Set

The data set was collected from the World Bank Coun-
try Reports for the EU and Tiirkiye from 2002 to 2021.
Accident, suicide, and disease-related mortality rates
were used as dependent variables. Independent variables
were health expenditure, rural population, and population
growth. Details of variables were as follows:

Dependent variables

- Accident Mortality: Mortality caused by road traffic inju-

ry (per 100,000 population)

- Suicide Mortality: Suicide mortality rate (per 100,000
population)

- Disease mortality: Mortality from CVD, cancer, diabetes,
or CRD between exact ages 30 and 70 (%)

Independent variables

- Health expenditure: Current health expenditure per cap-
ita (current US$)

- Rural population: Rural population (% of total popula-
tion)

- Population growth: Population growth (annual %)
Statistical Methods

Scale variable descriptions were given by means and stan-
dard deviations. Kolmogorov-Smirnov test was used for
normality of variables. Mann-Whitney U test was used for
non-normally distributed variable differences, and inde-
pendent samples t-test was used for normally distributed
parameters. Because of linearization deviations,[15-17]
Spearman’s rho and year-controlled partial correlation
analysis were used for relationship analysis. SPSS 25.0 for
Windows was used for analysis at 95% Confidence Inter-
val with 0.05 significance level.

Ethical Considerations

Because of the nature of the research, no ethical approval
or informed consent was applicable. The data set used in
the research is public data and may be reached on the offi-
cial website of the World Bank Country Reports.

RESULTS

The same data or information given in a Table must not be
repeated in a Figure and vice versa. It is not acceptable to
repeat extensively the numbers from Tables in the text or
to give lengthy explanations of Tables or Figures.

Tables and Figures

The difference between accident mortality per 100,000
population of the EU and Tiirkiye was similar; and the dif-
ference was insignificant (p>0.05). Suicide mortality per

Table I. Mortality and related factors of Tiirkiye and the EU and difference analysis results
Location
Tiirkiye Europe p

Accident mortality per 100.000 population 8.1%1.6 8.612.8 0.968°
Suicide mortality per 100.000 population 2.64+0.50 13.30+1.00 0.000°
Disease mortality, % 17.67+1.56 14.53+1.56 0.000°
Health Expenditure, current US$ 413.25+132.30 2870.28+715.90 0.000°
Rural population, % of total population 29.06+3.69 26.98+1.33 0.017°
Population growth, annual % 1.34+0.33 0.19+0.14 0.000°

*Mann Whitney U Test. !Independent Samples t-test. SD: Standard Deviation.
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Table 2. Spearman’s rho correlation analysis for correlation between location and mortality with related factors
r P

Accident mortality per 100.000 population -0.009 0.958
Suicide mortality per 100.000 population 0.868™ 0.000
Disease mortality, % -0.728™ 0.000
Health Expenditure, current US$ 0.866™ 0.000
Rural population, % of total population -0.276 0.070
Population growth, annual % -0.866™ 0.000

“p<0.01
Table 3. Year controlled partial correlation analysis for correlation between location and mortality with related factors

r P
Accident mortality per 100.000 population 0.125 0.450
Suicide mortality per 100.000 population 0.997" 0.000
Disease mortality, % -0.976 0.000
Health Expenditure, current US$ 0.957" 0.000
Rural population, % of total population -0.745™ 0.000
Population growth, annual % -0.939" 0.000

“p<0.01
Table 4. Spearman’s rho correlation between mortality and related factors for Tiirkiye and the Europe
Tiirkiye Europe

Accident Suicide Disease Accident Suicide Disease

mortality mortality mortality mortality mortality mortality
Health Expenditure, current US$ 0.277 -0.710™ -0.486™ -0.798" -0.683" -0.821™
Rural population, % of total population -0.376 0.836" 0.980™ 0.998™ 0.889™ 0.998"
Population growth, annual % 0.572" -0.101 0.131 0311 0.146 0.304

"p<0.01

100,000 population in the EU (13.30£1.00) was higher than
in Tirkiye (2.64£0.50), and the difference was statistically
significant (p<0.05). Disease mortality percent in Tiirkiye
(17.67£1.56) was higher than in the EU (14.53£1.56), and
the difference was statistically significant (p<0.05). Health
expenditure of the EU (2870.28+715.90) was higher than
of Turkiye (413.25£132.30) with statistically significant dif-
ference (p<0.05). Rural population percentage and annual
population growth in Tiirkiye were also significantly higher
than in the EU (p<0.05) (Table I).

Spearman’s rho correlation analysis results for correla-
tion between location and mortality with related factors
showed that location had significant correlation with sui-
cide mortality (r=0.868; p<0.0l), disease mortality (r=-
0.728; p<0.01), health expenditure (r=0.866; p<0.01), and
population growth (r=-0.866; p<0.01) (Table 2).

Year-controlled partial correlation analysis results for cor-
relation between location and mortality with related fac-
tors showed that location had significant correlation with

suicide mortality (r=0.997; p<0.01), disease mortality (r=-
0.976; p<0.01), health expenditure (r=0.957; p<0.01), ru-
ral population (r=-0.745; p<0.01), and population growth
(r=-0.939; p<0.01) (Table 3).

For Tirkiye, accident mortality was significantly and
positively correlated with population growth (r=0.572;
p<0.0l). Suicide mortality was significantly and negative-
ly correlated with health expenditure (r=-0.710; p<0.01),
and positively correlated with rural population (r=0.836;
p<0.01). Disease mortality was significantly and negative-
ly correlated with health expenditure (r=-0.486; p<0.01),
and positively correlated with rural population (r=0.980;
p<0.01) (Table 4).

For the EU, accident mortality was significantly and neg-
atively correlated with health expenditure (r=-0.798;
p<0.01), and positively correlated with rural population
(r=0.998; p<0.0l). Suicide mortality was significantly and
negatively correlated with health expenditure (r=-0.683;
p<0.0l), and positively correlated with rural population
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(r=0.889; p<0.01). Disease mortality was significantly and
negatively correlated with health expenditure (r=-0.821;
p<0.0l), and positively correlated with rural population
(r=0.998; p<0.01) (Table 4).

DISCUSSION

This study aimed to multidimensionally examine and com-
pare emergency department-related deaths and basic
health and population-related variables in Tiirkiye and the
EU countries. In this context, the research analyzed deaths
due to accidents, suicides, and diseases, and the effects of
health expenditures, urbanization, and population growth
rates on these deaths, including the time effect.

The main events that are subject to emergency services
are accidents, injuries, suicides, febrile seizures of diseases,
intense pain, or similar acute health problems. The most
basic feature of these diseases and health conditions is
that they have life-threatening mortality and morbidity.l'®
For this reason, although not all of them end in death in
emergency departments, it is possible to state that there
are more health situations with a high risk of death, fol-
lowed by events with a high risk of organ loss. Although
emergency services are used for other purposes than for
individuals to get priority in a busy healthcare system, ba-
sically, emergency services are units that provide services
for health problems with high mortality and morbidity
rates.l'*?% Therefore, it is possible to argue that the ser-
vices provided in emergency departments are related to
mortality rates. These mortality rates include deaths due
to accidents, suicide, and disease.

The World Bank (WB) and the World Health Organiza-
tion (WHO) take mortality and birth rates as basic indica-
tors when making an evaluation about a disease or health
problem or determining the welfare levels of societies.
Among these, birth rates mostly concern the relevant clin-
ics of family health centers and hospitals, while mortality
is related to health conditions that are subject to emer-
gency services. Both WB and WHO keep and share mor-
tality rates regularly and share these data anonymously. In
this regard, it is possible to state that mortality rates are
among the most important and reliable health indicators
internationally.?>?4 The comparison made in this regard
between Tiirkiye and the EU, which is shown as a welfare
project and which Tiirkiye has wanted to join for a long
time, reveals the mortality rates and relevant population
variables subject to emergency services.

Although health is seen as a social right, health services,
especially elective ones and some compulsory health ser-
vices, are seriously dependent on the economy. Therefore,
the cost of health is measured as both public and private
expenditures, and it is accepted that there is a significant
relationship between health and the economy. In the
comparison between Tiirkiye and the EU, health expendi-
tures have differed significantly since 2002, and the aver-
age general health expenditure for the EU is much higher
than Tiirkiye’s health expenditures. This may be due to

the higher cost of health services in EU countries or the
provision of more services. However, evaluating per capita
health expenditures in USD indicates that more intensive
and high-cost health services are provided.

Population density and age structure of the population
are also important variables in health services, and it can
be stated that the health expenditures and needs of the
elderly population are higher than the young population.
The age structure of the population in EU countries is
higher than in Tiirkiye, and the population growth rate in
Tirkiye is significantly higher than in EU countries. This
situation also affects health expenditures and may be one
of the reasons why health expenditures are higher in EU
countries.

Mortality rates are not only related to the quality of health
services, but also to the age, urbanization, and economic
structure of the population. Therefore, when evaluating
mortality rates, it is necessary to take into account not
only the quality of health services, but also the annual
growth rate, which is an indicator of health expenditures
and the urbanization structure of the population and age.
In the comparison between Tiirkiye and the EU, although
deaths due to accidents do not show a statistically sig-
nificant difference, deaths due to disease are statistically
significantly higher in Tiirkiye and deaths due to suicide
in EU countries. Correlation analysis results showed that
deaths due to suicide and disease were related to loca-
tion between Tiirkiye and the EU. Therefore, while living
in EU countries increases suicide rates, living in Tiirkiye
increases deaths due to disease. A similar situation exists
in time-dependent partial correlation analyses, and deaths
due to suicide are significantly higher in EU countries than
in Turkiye.

Limitations of the Study

The most important limitation of the study is that there
is not enough data to determine how many of the deaths
caused by the emergency department are related to the
emergency department and how many are related to
other services. Therefore, instead of directly comparing
deaths in emergency departments, mortality rates for the
types of deaths most common in emergency departments
were compared. This situation is valid not only for Tirkiye
or the World Bank, where research data are obtained, but
also for the World Health Organization and the whole
world. Therefore, more advanced data collection and eval-
uation systems are needed in emergency departments.

Another important limitation of the research is the possi-
bility that social and cultural differences between Tiirkiye
and the EU may affect the research results. Many variables
such as family structure, economic structure, and social
structure may be important, especially in deaths caused
by suicide. Therefore, further studies are needed on this
subject, especially in the EU countries. Although deaths
due to disease are very high in Tiirkiye, the solution is a
little clearer compared to the EU countries; it is possible
to solve this situation with higher health services.
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Contribution of the Research to the Literature

The most important contribution of the research to the
literature is that it covers the mortality rates in a broad
scope by comparing the mortality rates regarding the dis-
eases and health conditions subject to the emergency de-
partment between the EU and Tiirkiye. In this way, the
impact of health expenditures and population and urban-
ization on health services was revealed both in the EU
and in Tiirkiye. In this respect, the research can serve as a
source in the literature.

Another importance of the research comes from its find-
ings. In the light of real data obtained directly from the
field in the research, deaths due to suicide are more com-
mon in EU countries compared to Tiirkiye, by a very high
difference. This situation reveals Tiirkiye’s potential to be
an important role model in correcting this situation in EU
countries. In this respect, the research contributes to both
field practice and literature.

Conclusion

According to the research results, health expenditures
and urbanization have an impact on deaths due to disease
and suicide in the EU and Tiirkiye. While health expendi-
tures and urbanization significantly affect accident-related
deaths in EU countries, no significant effect was detected
in Tirkiye. As a result, mutual information exchange and
health system model analyses may be useful to prevent
deaths due to disease in Tirkiye and deaths due to suicide
in the EU countries.
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Avrupa ve Turkiye'de Acil Servise Bagli Olumlerin Cok Degiskenli Analizi

Amag: Bu aragtirmada Avrupa (AB) ve Tiirkiye'de acil servise bagl 6limlerin gok degiskenli analizinin degerlendirilmesi amagland.

Gereg ve Yontem: Veri seti olarak, 2002-2021 yillari arasinda AB ve Tiirkiye igin Diinya Bankasi Ulke Raporlarindan derlenmdi. Bagimli de-
gisken olarak kaza, intihar ve hastaliga bagli 6liim oranlari kullanildi. Bagimsiz degiskenler saglik harcamalari, kirsal nifus ve nufus artisi segildi.

Bulgular: Hastalik mortalitesi, kirsal niifus ve niifus artigi Tiirkiye'de anlamli derecede yiiksekken, intihar mortalitesi ve saglik harcamalari
AB’de anlamli derecede yiiksekti (p<0.05). Lokasyonun intihar mortalitesi (r=0.868; p<0.01), hastalik mortalitesi (r=-0.728; p<0.01), saglik
harcamalari (r=0.866; p<0.01) ve niifus artisi (r=-0.866; p<0.01) ile iliskisi istatistiksel olarak anlamliydi. Yil kontrollii korelasyon analizi so-
nuglarina gore lokasyon ile intihar mortalitesi (r=0.997; p<0.01), hastalik mortalitesi (r=-0.976; p<0.01), saglik harcamalari (r=0.957; p<0.01),
kirsal niifus (r=-0.745; p<0.01) ve niifus artigi (r=-0.939; p<0.01) ile anlaml iligkisi vardi. Tirkiye igin kaza Slimleri ile nifus artigi arasinda
anlamli ve poxzitif bir korelasyon vardi (r=0.572; p<0.01). intihar mortalitesi ile saglik harcamalari arasinda anlamli ve negatif bir korelasyon
(r=-0.710; p<0.01), kirsal niifusla ise pozitif bir korelasyon vardi (r=0.836; p<0.01). Hastalik mortalitesi ile saglik harcamalari arasinda anlamh
ve negatif bir korelasyon (r=-0,486; p<0,01), kirsal niifusla ise pozitif bir korelasyon vardi (r=0.980; p<0.01). AB igin kaza &liimleri saglik
harcamalari ile anlamli ve negatif bir korelasyona sahipken (r=-0.798; p<0.01), kirsal niifus ile pozitif bir korelasyona sahipti (r=0.998; p<0.01).
intihar mortalitesi ile saglik harcamalari arasinda anlamli ve negatif bir korelasyon (r=-0.683; p<0.01), kirsal niifusla ise pozitif bir korelasyon
vardi (r=0.889; p<0.01). Hastalik mortalitesi ile saglk harcamalari arasinda anlamli ve negatif bir korelasyon (r=-0.821; p<0.01), kirsal nifusla
ise pozitif bir korelasyon vardi (r=0.998; p<0.01).

Sonug: Karsilikh bilgi aligverisi ve saglik sistemi modeli analizleri, Tiirkiye'de hastalik kaynakli 6liimlerin, AB {ilkelerinde ise intihar kaynakl
Slimlerin 6nlenmesinde faydali olabilir.

Anahtar Sozciikler: Acil duruma bagl Sliimler; hastaliktan 6liimler; intihar; kaza.
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INTRODUCTION

Despite significant advancements in the field of health
over the years, trauma-related deaths in children remain
a substantial health concern in both developed and de-
veloping countries.['? In the United States, approximately

Abdulrahman Ozel 2

Servet Yuce,* ® Emrah Can,?

ABSTRACT

Obijective: In this study, the demographic characteristics, causes of trauma, prognosis, and
types of trauma of pediatric trauma patients followed in a single center over a period of
three years were retrospectively examined.

Methods: Data of pediatric patients admitted to our (single-center, 8-bed) pediatric inten-
sive care unit due to trauma between January 2020 and January 2023 were retrospectively
reviewed from computer records.

Results: This study includes 122 pediatric trauma cases (37 females and 85 males) with an
average age of 75£59 months admitted to intensive care with a diagnosis of trauma. The
most frequently observed type of trauma was falls from a height in 68 cases (55.7%), the
most affected anatomical region was the head and neck region in 75 cases (61.5%), and the
most common pathology was intracranial hemorrhage in 55 cases (45.1%). Surgery was
necessary for 36% of the cases, and the predominant reason for surgical intervention was
observed in 22 cases (18%), primarily attributed to falls from a height. During the course
of their stay in the intensive care unit, |13 cases (10.6%) experienced mortality, indicating a
mortality rate of 10.6%.

Conclusion: Traumas remain a significant cause of mortality and morbidity in the pediatric
age group today.

10 million children seek emergency care due to trauma
each year, with over 10,000 children losing their lives due
to severe trauma.l’! According to the Turkish Statistical
Institute (TUIK) data for the year 2018, the mortality
rate in the 0-14 age group in Turkey, attributed to exter-
nal injuries or poisoning, is 6.9%, ranking second among


https://orcid.org/0000-0003-4212-184X
https://orcid.org/0000-0001-8947-420X
https://orcid.org/0000-0002-5264-3038
https://orcid.org/0000-0002-2163-6564
https://orcid.org/0000-0002-7672-1854

GuUnerhan. Evaluation of Pediatric Trauma Cases

181

the causes of child mortality.”) The TUIK reports for the
years 2019, and 2020, further indicate that 1,326 and
1,348 children, respectively, died as a result of external
injuries and poisonings. Despite preventive measures, in-
juries, which are preventable causes of death, have not
significantly decreased./]

Injuries resulting from trauma are leading causes of emer-
gency department visits and intensive care admissions.C!
Easy access of traumatically injured children to healthcare
facilities and specialized trauma centers, coupled with im-
proved therapeutic services, has contributed to reduced
in-hospital survival rates and deaths.®!

The aim of this study is to evaluate the demographic and
epidemiological characteristics, as well as treatment out-
comes, of pediatric trauma cases admitted to our pediatric
intensive care unit. This research seeks to contribute to
our national data on the subject.

MATERIALS AND METHODS

The data of pediatric patients monitored due to trauma
in the Pediatric Intensive Care Clinic of Health Sciences
University Bagcilar Training and Research Hospital were
retrospectively examined from computer records be-
tween January 2020 and January 2023. The study included
cases with a primary admission reason of trauma, specif-
ically those related to motor vehicle accidents, falls from
height, penetrating injuries, and drowning, all of which
were followed in our Pediatric Intensive Care Unit (PICU).
Patients with incomplete records and those with PICU
stays of less than 24 hours were excluded from the study.

During the retrospective review of the files of identified
trauma cases, demographic characteristics, etiology of
trauma, duration of intensive care and hospital stay, clin-
ical features, Pediatric Risk of Mortality (PRISM-3) and
Glasgow Coma Scale (GCS) scores, laboratory values de-
tected at the time of admission to the PICU, administered
treatments, need for blood and blood product transfusion,
requirement for invasive mechanical ventilation (IMV) sup-
port, need for inotropic infusion, continuous renal replace-
ment therapy (CRRT) requirement, therapeutic plasma ex-
change (TPE) requirement, need for surgical operation, and
discharge status were recorded by examining hospital in-
formation systems. Surgical interventions performed in the
operating room conditions specifically targeting patholo-
gies resulting from trauma were taken into account.

This study was evaluated and approved by the Bagcilar
Training and Research Hospital Clinical Research Ethics
Committee on May 10, 2023, with decision number
2023/05/07/026. Informed consent was obtained from
the parents of the cases included in the study. It was con-
ducted in accordance with the Declaration of Helsinki.

For statistical analyses, the SPSS software package ver-
sion 28.0 (IBM SPSS, Armonk, NY, USA) was used. The
data collected for the study were initially entered into the
Microsoft Excel® database and then transferred to SPSS.

Descriptive statistics were presented as mean * standard
deviation, median, frequency, percentage, minimum, and
maximum values. The normal distribution of the data
was examined with the Shapiro-Wilk and Kolmogorov-
Smirnov tests. For continuous variables showing normal
distribution, the Student t-test was used for comparisons
between two groups, and one-way analysis of variance
(ANOVA) was used for comparisons between more than
two groups. The Mann-Whitney U test was employed for
the analysis of continuous variables not showing normal
distribution between two groups, and the Kruskal-Wallis
test was used for comparisons between more than two
groups. Pearson chi-square test and Fisher’s exact test
were used for the comparison of categorical variables.

RESULTS

A total of 122 patients (37 females and 85 males) were in-
cluded in the study. The mean age of the cases was 75+59
months. By age groups, 0-4 years accounted for 52 cases
(42.6%), 4-9 years for 38 cases (31.1%), 10-14 years for 18
cases (14.8%), and |5 years and above for 14 cases (1 1.5%).

The most common cause of trauma was falls from height,
accounting for 55.7%. This was followed by motor vehi-
cle accidents at 36.1%, penetrating injuries at 4.9%, and
drowning at 3.3%. The distribution according to trauma
types is shown in Figure | (Table I).

Multisystemic trauma affecting more than one system was
present in 87 cases (71.3%). Out of the total cases, 13
(10.6%) died, with 8 (61.5%) being male and 5 (38.5%)
female. Looking at the etiology of trauma in the I3 lost
children, 8 (61.5%) were due to falls from height, 4 cases
(30.8%) were due to motor vehicle accidents, and one
case (7.7%) was due to penetrating injury. However, no
significant relationship was found between the type of
trauma and mortality (p:0.891) (Table I).

When comparing the treatment requirements of survivors
and nonsurvivors, all nonsurvivors required blood trans-
fusion, whereas only 45% of the survivors needed it, and

Evaluation of Trauma Type by Age Groups

Fall from hedght Motor vehide accidents Penetrating injuries Drvwning

®hdyearn ®49years *10-14yeurs  * 15 years und older

Figure 1. Evaluation of trauma by age groups.
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Table I.  Evaluation of trauma etiology, clinical characteristics, and treatment needs in surviving and deceased trauma cases
Survivors (n=109) Nonsurvivors (n=13) All patients (n=122) P value

Age, years, mean £ SD 74.84+58.25 77+67.7 75.08+59.02 0.891'
Sex

Male 77 (70.6%) 8 (61.5%) 85(69.7%) 0.500?

Female 32 (29.4%) 5 (38.5%) 37 (30.3%)
Etiology of Trauma

Fall from height 60 (54.1%) 8 (61.5%) 68 (55.7%) 0.8912

Motor vehicle accident 40 (33.9%) 4 (30.8%) 44 (36.1%)

Penetrating injury 5(3.7%) |1 (7.7%) 6 (4.9%)

Drowning 4 (3.7%) - 4 (3.3%)
Need for transfusion 49 (45.0%) 13 (100%) 62 (50.8%) 2<0.001™
Need of Invasive Mechanical Ventilation 28 (25.7%) 13 (100%) 41 (33.6%) 2<0.001™
Need of Inotropic Agent Infusion I (0.9%) 10 (76.9%) 11 (9.0%) 2<0.001™
Need of TPE | (0.9%) 2 (15.4%) 3 (2.5%) 20.001™
Need of CRRT | (0.9%) 4 (30.8%) 5 4.1%) 2<0.001™
Need of Surgical Intervention 42 (38.5%) 2 (15.4%) 44 (36.1%) 0.100?

T-testl, Pearson chi-squres test2, significant p-values are highlighted in bold and indicated with the ** symbol. Abbreviations: SD: Standard deviation;
CT: Computerized Tomography; MR: Magnetic Resonance; TPE: Therapeutic Plasma Exchange; CRRT: Continuous Renal Replacement Therapy.

Table 2. Evaluation of surgical need according to the type of trauma

Type of Trauma No Need for Surgery (n=78) Surgery Required (n=44)

Fall from height 46 (59%) 22 (50%)
Motor vehicle accident 28 (35.9%) 16 (36.4%)
Penetrating injury - 6 (13.6%)
Drowning 4 (5.1%) 0 (0%)

P value 0.006™

The Pearson chi-square test was utilized in the intergroup comparison, significant p-values are highlighted in bold and indicated with the “symbol.

this difference was statistically significant (p<0.001). Of
the nonsurvivors, 84.6% required massive blood transfu-
sion, while only 3.7% of the survivors needed it, and this
difference was statistically significant (p<0.001). All non-
survivors (100%) required invasive mechanical ventilation
(IMV), while only 25.7% of the survivors received IMV
support, and this difference was statistically significant
(p<0.001). Inotropic infusion was required in 76.9% of
nonsurvivors, whereas only 0.9% of the survivors needed
it, and this difference was statistically significant (p<0.001).
TPE was needed in 15.4% of nonsurvivors and 0.9% of
survivors, while CRRT was required in 30.8% of nonsur-
vivors and 0.9% of survivors, and these differences were
also statistically significant (p<0.001) (Table I).

Among the 44 cases requiring surgical intervention, 50%
were due to falls from height, and this trauma type was
found to have a statistically significant higher need for sur-
gical intervention compared to other trauma types, details
are shown in Table 2.

The mean hemoglobin levels (8.3+2.9) and platelet levels
(202.2£117.7) of nonsurvivors were significantly lower
than survivors (p<0.001, p:0.001, respectively). The mean

albumin level of survivors (3.95+0.6) was significantly
higher than that of nonsurvivors (2.29+0.76) (p<0.001).
The mean INR value of survivors (1.32+0.3) was sig-
nificantly lower than that of nonsurvivors (3.81+2.95)
(p<0.001) (Table 3).

The mean GCS score of nonsurvivors (4.2£1.96) and
PRISM-3 score (40.8%£16) were significantly lower than
those of survivors (p<0.001) (Table 3).

Head trauma, thoracic trauma, intracranial bleeding, brain
edema, lung contusion, and spleen laceration were signif-
icantly more common in nonsurvivors. A comparison of
survivors and nonsurvivors based on the organ systems
affected by trauma is shown in Table 4.

DISCUSSION

Trauma remains a significant public health concern world-
wide across all age groups. Recent reports from the Turk-
ish Statistical Institute (TUIK) between 2018-2020 high-
light childhood deaths due to trauma as a leading cause,
emphasizing an age-specific distribution with increased
mortality rates in the 15 and above age group. Our study,
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Table 3. Comparison of laboratory values, GCS, PRISM scores, and duration of stay between survivors and non-survivors
Survivors (n=109) Nonsurvivors (n=13) All patients (n=122) P
MeantSD MeantSD MeantSD
Hemoglobin, g/dI 10.9+1.8 8.3+2.9 10.62.1 <0.001
Platelets, 10%/ml 333+123.5 202.2+117.7 319.06+128.98 0.001
Albumin, g/dI 3.95+0.6 2.29+0.76 3.77+0.81 <0.001
Creatinine, mg/d| 0.43+0.25 0.65+0.25 0.45+0.26 <0.001
INR 1.32+0.3 3.81£2.95 1.59+1.24 <0.001
GCS 12.4+3.45 4.2+1.96 11.5+4.17 <0.001™
PRISM-3 3.545.1 40.8+16 7.5%13.5 <0.001™
PICU Stay, days 7.51%8.19 4.4614.79 7.19+£7.94 0.048
Ward Stay, days 4.48+7.97 0 4+7.65 -

The independent t-test was utilized in the intergroup comparison, significant p-values are highlighted in bold and indicated with the “symbol. Abbre-
viations: SD: Standard deviation; INR: International Normalized Ratio; GCS: Glasgow Coma Scale; PRISM-3: Pediatric Risk of Mortality Score; PICU:
Pediatric Intensive Care Unit.

Table 4. Comparison of anatomical regions and pathologies affected by trauma in survivors and non-survivors
Survivors (n=109) Nonsurvivors (n=13) All patients (n=122) P
Head 63 (57.8%) 12 (92.3%) 75 (61.5%) 0.016™
Brain Edema 12 (11.0%) 6 (46.2%) 18 (14.8%) <0.001™
Intracranial Hemorrhage 44 (40.4%) Il (84.6%) 55 (45.1%) 0.002™
Chest 60 (55.0%) 12 (92.3%) 72 (59.0%) 0.010™
Pneumothorax 39 (35.8%) 4 (30.8%) 43 (35.2%) 0.721
Hemothorax 12 (11.0%) 2 (15.4%) 14 (11.5%) 0.64
Lung Contusion 52 (47.7%) 10 (76.9%) 62 (50.8%) 0.046™
Abdomen 35 (321.%) 7 (53.8%) 42 (34.4%) 0.119
Liver Laceration 23 (21.1%) 1 (7.7%) 24 (19.7%) 0.25
Splenic Laceration 13 (11.9%) 6 (46.2%) 19 (15.6%) 0.001™
Extremities 47 (43.1%) 8 (61.5%) 55 (45.1%) 0.207
Closed Fracture 45 (41.3%) 8 (61.5%) 53 (43.4%) 0.164
Open Fracture 4 (3.7%) 0 (0%) 4 (3.3%) 0.482

The Pearson chi-square test was utilized in the intergroup comparison, significant p-values are highlighted in bold and indicated with the “symbol.

conducted in a tertiary care center, revealed an average
age of 77+67.7 months for non-survivors, potentially
linked to trauma-related deaths occurring on-site, during
hospital transfers, or in emergency services, particularly in
the adolescent age group.

In most studies in the literature, cases exposed to trauma
are observed to be predominantly male.®'l Our study
also revealed a similar predominance of males (69.7%),
consistent with the literature. The higher incidence of
trauma in male children compared to female children can
be attributed to the fact that boys tend to be more active
and engage in outdoor activities more frequently than girls.

Falls from height are the most common cause of childhood

trauma and rank second among causes of death after mo-
tor vehicle accidents.®!'"'"*) Our study results, similar to
other studies, identified falls from height (55.7%) as the
leading cause. Among our cases, 42.6% were in the 0-4
age group, with falls from height being the most frequent
trauma type (72%). In the 4-9 age group, non-traffic acci-
dents were most commonly observed. The prevalence of
falls from height in the under-4 age group contributed to
it being the most common trauma etiology in the overall
distribution. As a tertiary care center receiving traumatic
patients from the region, especially adolescent cases are
managed in adult intensive care units in surrounding hos-
pitals, while younger patients are referred to our center.
This situation significantly contributes to the lower aver-



184

South. Clin. Ist. Euras.

age age observed in our study. We believe that the high
density of immigrant populations and crowded family
structures in our region may hinder the implementation of
sufficient preventive measures within households, leading
to a higher incidence of fatal falls in the 0-4 age group.

The mortality rate of our study is 10.8%, and 8 out of the
I3 cases (61.5%) that were nonsurvivors were those ad-
mitted to our unit due to falls from height. Interestingly, in
contrast to the literature, the most common trauma eti-
ology in the nonsurvivors was falls from height, followed
by motor vehicle accidents as the second most common
cause.l'”! This discrepancy can be attributed to the fact
that approximately half of our cases were under the age of
4, and deaths in this age group were frequently associated
with falls from height.

The severe clinical conditions resulting from multiorgan
failure in the nonsurvivors necessitated aggressive treat-
ment. Treatments such as blood product transfusion
(84.6%), endotracheal intubation (100%), inotropic infu-
sion (76.9%), therapeutic plasma exchange (TPE) (15.4%),
and continuous renal replacement therapy (CRRT) (30.8%)
were more frequently applied in the nonsurvivors to halt
the decompensation process.

Head injuries are the most commonly affected region in
pediatric trauma, and trauma-related mortality and mor-
bidity are primarily attributed to head injuries.'¥ The
higher incidence of head trauma in children following falls
is due to their higher head-to-body ratio compared to
adults, increasing the likelihood of head injuries.l'”'¥ In the
United States, it is reported that 62% of childhood deaths
are trauma-related, with head injuries constituting more
than 50% of this proportion.l'] In a study by Dogan et
al.?% examining pediatric cases presenting to the emer-
gency department due to trauma, the most frequently in-
jured region was identified as the head (42%), followed by
extremities at a rate of 33.4%. In another study conducted
by Kihtir and colleagues, evaluating children with trauma
followed up and treated at PICU, the most commonly in-
jured region was the head with 49.1%, and the abdomen
region ranked second with 22.6%.5 Our study aligns with
the literature, with the head (61.5%) being the most fre-
quently affected region, followed by the thoracic region
(59%). Notably, in nonsurvivors, the head was the most
commonly affected region (92.3%).

The necessity for surgical intervention following trauma
in children has been reported at varying rates in differ-
ent studies. In a study of 588 children by Chabok et al.l'’]
46% of trauma-affected cases evaluated in the emergency
department required surgical intervention.'®! Another
study by McGaha et al.?'l involving 526 children exposed
to trauma, reported a surgical intervention requirement
of 13.6% in cases evaluated in the emergency department.
In a study compiling trauma cases monitored in pediatric
intensive care, the reported rate of necessity for surgical
intervention was 28%.%% In another study conducted in
Antalya province, surgical intervention requirement was
observed in 29.2% of 106 children exposed to trauma and

followed up at the Pediatric Intensive Care Unit.’! Our
study reported a surgical intervention rate of 36%, consid-
erably higher than the literature. The significant difference
in our study may be attributed to our cases being criti-
cally managed in the pediatric intensive care unit. We be-
lieve that if all traumatic pediatric cases presenting to our
emergency department were considered, this rate would
be lower. Moreover, differences in trauma etiology and re-
sulting pathologies may contribute to the higher surgical
requirement observed in our study compared to other
pediatric intensive care studies.

Our study has some limitations, including its retrospective
design, single-center nature, and a limited number of cases.

Conclusion

Trauma remains a significant cause of mortality and mor-
bidity today. Our study emphasizes that falls are the most
common etiology for trauma admissions to our unit, and
the head is the most commonly affected anatomical re-
gion. Both our study and literature findings suggest that
a substantial portion of childhood traumas may be pre-
ventable. Simultaneously, we believe that a multidisci-
plinary approach involving medical and surgical treatment
methods, implemented in specialized healthcare centers,
could reduce mortality and morbidity associated with
traumatic pediatric conditions.
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Cocuk Yogun Bakim Unitesindeki Pediatrik Travma Vakalannmn Kapsaml Bir Analizi

Amag: Bu calismada, tek merkezde lig yil boyunca takip edilen gocuk travma hastalarinin demografik 6zellikleri, travma nedenleri, prognoz-
lar1 ve travma tipleri retrospektif olarak incelenmistir.

Gereg ve Yontem: Ocak 2020 ve Ocak 2023 tarihleri arasinda travma nedeniyle gocuk yogun bakim tinitemize (tek merkezli, 8 yatakli)
kabul edilen gocuk hastalarin verileri bilgisayar kayitlarindan retrospektif olarak incelendi.

Bulgular: Bu galisma, travma tanisi ile yogun bakima kabul edilen yas ortalamasi 7559 ay olan 122 ¢ocuk travma olgusunu (37 kiz ve 85
erkek) icermektedir. En sik gézlenen travma tipi 68 olguda (%55.7) yiiksekten diisme, en sik etkilenen anatomik bolge 75 olguda (%6 1.5) bag
ve boyun bélgesi ve en sik goriilen patoloji 55 olguda (%45.1) intrakraniyal hemorajiydi. Olgularin %36’sinda cerrahi miidahale gerekmistir
ve 22 olguda (%18) cerrahi miidahalenin en 6nemli nedeni yiiksekten diisme olarak gérilmustir. Yogun bakim unitesinde |3 hasta (%10.6)
exitus olmustur, bu da %10.6’lik bir mortalite oranina isaret etmektedir.

Sonug: Travmalar, giinimiizde pediatrik yas grubunda 6nemli bir mortalite ve morbidite nedeni olmaya devam etmektedir.

Anahtar Sozciikler: Mortalite; pediatrik travma; prognoz; yiiksekten diisme.
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INTRODUCTION

Betul Kuru?

ABSTRACT

Objective: We aim to investigate the prevalence of low vitamin D levels in pregnant women
receiving medical care at a tertiary hospital by analyzing the seasonal variations in these
levels.

Methods: This study was conducted at the Obstetrics and Gynecology outpatient facility of
a tertiary medical institution between February 2020 and February 2024. The demographic
data, including maternal age, parity, gestational age, smoking status, vitamin D level, and sea-
sonal information, were duly captured from the first antenatal medical examination records.

Results: After the exclusion of individuals who did not meet the predetermined criteria, a
total of 1101 pregnant women were selected to partake in the study. Among the pregnant
women, a large proportion (866, 79%) had serum 25(OH)D concentrations lower than 20
ng/mL, with an additional 132 out of 866 (15.2%) having levels below 5 ng/mL. The overall
sample group showed a mean vitamin level of 13.71£9.18, while the subset of participants
with a vitamin D deficiency had a recorded value of 9.85+4.62. During the fall and summer
seasons, a considerable 82% and 72.8% respectively exhibited a significant prevalence of hy-
povitaminosis D. The trend curve for the seasonal vitamin D levels of the vitamin D-deficient
group shows a relatively flat pattern, with an R2=0.0097 score.

Conclusion: The findings from our investigation corroborate the implementation of prena-
tal multivitamins enriched with vitamin D as a preventive measure against musculoskeletal
and non-musculoskeletal conditions for maternal and neonatal health.

requirements of the body.?* Vitamin D deficiency impairs
bone mineralization and causes rickets in children and os-

Vitamin D is a fat-soluble steroid that has historically been
known for its role in calcium and phosphorus homeostasis
and bone maintenance. Additionally, lung, muscle, heart,
bone marrow, blood vessels, brain, breast, colon, prostate,
thyroid, parathyroid glands, pancreas, gonads, placenta,
skin, fat tissue, and activated B- and T-lymphocytes con-
tain vitamin D receptors and activating enzymes (|-alpha-
hydroxylase) for synthesizing [,25-dihydroxy-vitamin D
[1,25(OH)2D], which is a precursor of vitamin D. These
organs and cells are thought to carry out a local vitamin D
function, potentially through autocrine or paracrine path-
ways. [

Vitamin D deficiency is a worldwide public health concern
affecting all ages, races, and geographic regions. An esti-
mated over one billion people suffer from vitamin D defi-
ciency since dietary nutrients cannot counterbalance the

teomalacia in adults. Probably depending on the function
of vitamin D among the aforementioned organs and cells,
several observational studies have shown that vitamin D
deficiency or insufficiency is associated with various non-
musculoskeletal diseases such as cardiovascular and meta-
bolic diseases, male and female infertility, cancer, autoim-
mune, and neurological diseases.>¢

Likewise, several studies showed pregnant women have
a greater risk for hypovitaminosis D. In pregnancy, 18-
99% of inadequate 25-hydroxy-vitamin [25(OH)D] levels
have been reported in different populations.®! Vitamin
D deficiency during pregnancy not only leads to maternal
and fetal musculoskeletal problems but also a higher risk
of preeclampsia, gestational diabetes, preterm birth, low
birth weight, and cesarean sections. These were accused
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of being results of vitamin D deficiency by observational
studies. It is a foregone conclusion when the mother is
deficient, the fetus is concluded to be deficient.l'®'"] In the
same way, however, it is inconsistent yet, suffering from
fetal and neonatal vitamin D deficiency can predispose to
bronchiolitis, asthma, autism spectrum disorder, attention
deficit hyperactivity disorder, multiple sclerosis, and lower
cognitive and psychomotor outcomes.!'>!?!

In this present article, we aimed to evaluate the prevalence
of vitamin D deficiency changes throughout the seasons
among pregnant women attending a tertiary care facility.
For this purpose, we collected the vitamin D levels of
pregnant women on the first antenatal examination and
sorted the data into the seasons.

MATERIALS AND METHODS

The study was conducted between February 2020 and
February 2024 at the Obstetrics and Gynecology outpa-
tient clinic of a tertiary hospital. The study was descriptive
and made retrospectively. The study sample was pregnant
women in the first trimester attending their first antena-
tal examination. Data were extracted from antenatal care
records.

Inclusion criteria were pregnancy, a minimum age of 18
years, singleton pregnancies, and current residency of at
least six months before the start of pregnancy. The exclu-
sion criteria of the study were multiple pregnancies, age
below 18 years, pregnancy more than 14 weeks, known
or suspected drug or alcohol abuse, HIV infection, bone
disease, lithium therapy, or known conditions of a history
of renal or liver disease, and chronic malabsorption syn-
dromes. Multivitamin consumption before pregnancy was
not an exclusion criterion.

This study was approved by the local ethics committee
(Date: 27.05.2020, Decision No: 2020/514/178/24).

The vitamin D status was evaluated by measuring 25(OH)
D concentrations. The reason for selecting 25(OH)D as
a biomarker of vitamin D status is because the nature of
25(OH)D reflects vitamin D obtained from both dietary
intake and ultraviolet (UV) skin synthesis. Total 25(OH)
D was measured using electrochemiluminescence im-
munoassay.

There is no universally accepted definition of vitamin D
deficiency; therefore, the recommendations of the Insti-
tute of Medicine (IOM) were followed as a determinant,
which vitamin D deficiency was defined as a 25(OH)D
concentration of <20 ng/mL (50 nmol/L), while a serum
25(OH)D concentration of 220 ng/mL (50 nmol/L) was
considered sufficient.['¥

Age, parity, gestational week, smoking status, and the sea-
son at the first antenatal examination were recorded. The
250H(D) measurements were recorded as ‘ng/mL.

All statistical analyses were conducted using IBM® SPSS®
software version 24 (IBM SPSS Armonk, NY). Continuous
variables were described as the mean with standard devi-
ation, minimum, and maximum, while categorical variables
were given as counts with percentages.

RESULTS

After exclusion criteria, a total of |10l pregnant women
remained for the study. 5.8% of the pregnant women were
smokers (n=64). The characteristics of the women are
summarized in Table I.

The mean age of the pregnant women on the blood sam-
ple day was 29.79+5.97. The mean parity was 1.22+1.07
and 298 (27%) women were nulliparous.

866 (79%) of the pregnant women had lower serum
25(OH)D concentrations of less than 20 ng/mL (Table 2).
Among the pregnant women with low serum 25(OH)D

Table |I. The characteristics of the pregnant women

Mean Min Max SD
Serum 25(OH)D (ng/mL) 13.71 3 75 9.18
Age 29.79 18 47 5.97
Gestational Week 7.35 4 13 1.67
Parity 1.22 0 6 1.07

Min: minimum; Max: maximum, SD: standard deviation.

Table 2. Pregnant women were divided into groups for vitamin D status

Serum 25(0H)D (ng/mL) N Mean Min Max SD
220 235 27.94 20 75 779
<20 866 9.85 3 19.9 4.62

N: count; Min: minimum; Max: maximum, SD: standard deviation.
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Table 3. Vitamin D levels throughout the seasons
Serum 25(0H)D (ng/mL) Fall Winter Spring Summer
220 65 (18%) 32 (18.8%) 58 (21.4%) 80 (27.2%)
<20 300 (82%) 138 (81.2%) 213 (78.6%) 215 (72.8%)

Shown as counts, and percentages.
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Figure 1. Seasonal variations in the mean serum 25-hydroxyvi-
tamin D concentration.

concentrations, 132 (15.2%) women had less than 5 ng/mL
serum 25(OH)D concentrations.

Vitamin D deficiency prevalence in spring and fall was
82% and 72.8%, respectively. Table 3 shows the deficiency
prevalence throughout the seasons. Figure | demonstrates
the trend analysis in mean values in the deficiency and suf-
ficiency group between seasons. Group 25(OH)D <20 ng/
mL R2 value of trendline is 0.0097 and Group 25(OH)D
220 ng/mL R2

DISCUSSION

In this article, we evaluated the vitamin D levels of preg-
nant women at their first antenatal visits, and the results
were sorted by season. Based on our evaluation, our
population has a very high prevalence (79%) of hypovita-
minosis D, with a significant number of women (15.2%)
suffering from severe vitamin D deficiency (<5 ng/mL).
(5] Studies have shown that 18% of pregnant women in
the United Kingdom, 25% in the United Arab Emirates,
and almost 80% in the Netherlands had vitamin D levels
of <25 nmol/L.®l Another study from Taiwan showed a
99% deficiency in vitamin D with a cutoff point of 30 ng/
mL.P°! One possible explanation for the vast differences in
prevalence might be attributed to population disparities,
such as their dietary intake habits, smoking, sociocultural
status, body mass index (BMI), geographic region, sunlight
exposure, genetic predisposition, and skin pigmentation.
Besides, the high prevalence of vitamin D deficiency can-

not be expounded by a single cause. For instance, Hagenau
et al. reported that 25(OH)D levels decreased significantly
among Caucasians with increasing latitude, whereas there
was no change for non-Caucasians.[') The combination of
the reasons mentioned earlier can be the cause of differ-
ences between countries and even inter-regions within the
same country.

Another possible explanation is that there is no clear
consensus on the cutoff point for vitamin D deficiency
among pregnant women; therefore, various studies have
determined different cutoff points for hypovitaminosis D.
On the other hand, investigators around the world sug-
gest that maintaining a circulating 25(OH)D concentra-
tion of at least 40 ng/mL before a planned pregnancy or
during the earliest time in pregnancy can reduce the risk
of vitamin D-related pregnancy complications.!'”'8!22 |t’s
worth noting that the limit of 40 ng/mL in pregnancy vita-
min D physiology is also an important point. The level of
1,25(OH)2D in pregnant blood continues to rise to supra-
physiological levels until 25(OH)D has reached 40 ng/mL.
The 1,25(OH)2D level remains constant at the same sup-
raphysiological level it reached when the 25(OH)D level is
above 40 ng/mL. According to these circumstances, it can
be suggested that the 25(OH)D level required for preg-
nancy should be at least 40 ng/mL.

Depending on the same cutoff point for hypovitaminosis
D as in our study, a study from a different region of Turkey
evaluated that 90.3% of pregnant women in their last
trimester had vitamin D deficiency.? Firstly, we can sim-
ply point out that even though both articles have studied
pregnant women, our study focused on women in the first
trimester. So that this variation in prevalence can be attrib-
uted to the increasing demand of the fetus for vitamin D as
pregnancy progresses, with the mother being the primary
source of this essential nutrient.l'! Also, the anticipated
increase in weight for pregnant women with a normal
BMI is projected to be between || and 18 kilograms.[*2
Moreover, Tobias et al. showed that BMI was associated
with a modified response to vitamin D supplementation
and could explain the observed diminished outcomes of
supplementation for various health outcomes among indi-
viduals with higher BML. In light of this information, we can
interpret that with each passing week of pregnancy, the
BMI of the women increases, and even though the preg-
nant women take multivitamins containing vitamin D, that
leads to lower 25(OH)D levels./?]

Consequently, according to our research, the lowest
prevalence of hypovitaminosis D was observed in summer
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(72.8%), while the highest prevalence was observed in fall
(82%). It is a well-established principle that the skin’s re-
action to UV radiation is fundamental for vitamin D syn-
thesis. Although our country has four seasons and UV ra-
diation wavelengths change over the year, we determined
relatively steady vitamin D deficiency throughout the year.
Likewise, Bromage et al. showed that even though the UV
radiation changes throughout the year, vitamin D levels
stayed almost consistent among pregnant women in Bos-
ton.”!l [t is reasonable to hypothesize that this pertains
to the enduring qualities of the participants, independent
of seasonal fluctuations. However, another study from
Bangladesh revealed that despite the country having ten
hours of daily constant sunlight exposure during the entire
year, the researchers observed a high prevalence of vita-
min D deficiency.”™ Various studies have demonstrated a
high occurrence of vitamin D deficiency in tropical coun-
tries, although these areas receive plenty of sunlight and
have access to dietary sources of vitamin D (such as fatty
fish and vegetables).’®! Adequate sun exposure is essen-
tial for the synthesis of vitamin D, as well as many other
factors. Therefore, a meticulous examination before the
treatment of vitamin D deficiency might be a more ade-
quate and longstanding strategy.

To conclude, our study has two main limitations that must
be acknowledged. We did not include information about
the dietary and sunbathing habits and BMI of the preg-
nant women, which can predominantly be considered as
the main determinants of vitamin D levels. The second
limitation is that, as part of our national health strategy,
we started vitamin D supplementation during the second
trimester, but we did not monitor the treatment out-
comes of all patients during the third trimester. However,
our primary objective for this article was to evaluate the
prevalence of vitamin D deficiency among our population
and see the seasonality of hypovitaminosis D.

Despite these limitations, our study still holds validity.
The importance of this work underlies in its extensive re-
search, which involved multiple observations of different
seasons over an extended period. The report presented
significant data on the prevalence of vitamin D deficiency
within a sizable patient population, providing valuable in-
sights for our practice.

Conclusion

Vitamin D has a significant role in fertility, pregnancy, and
neonatal outcomes. A public health problem arises from
vitamin D deficiency and related illnesses caused by it.
We evaluated a high prevalence of vitamin D deficiency
among pregnant women. Determining hypovitaminosis D
during pregnancy is easy and feasible. Vitamin D deficiency
treatment is cheap, safe, and effective. Our study supports
the importance of prenatal use of multivitamins containing
vitamin D to prevent mothers and neonates from mus-
culoskeletal and non-musculoskeletal diseases caused by
hypovitaminosis D. Additional studies are necessary to
identify what dose of vitamin D is optimal and when is the

best time to start supplementation for pregnancy.
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Uclunct Basamak Saglik Kurulusuna Basvuran Ik Trimesterdeki Gebe Kadinlarin D
Vitamini Eksikligi Prevalansi ve Mevsimsellik Etkisi

Amag: Ugiincii basamak bir hastanede tibbi bakim alan gebe kadinlarda diisiik D vitamini diizeylerinin prevalansini ve bu seviyelerdeki mev-
simsel degisimleri analiz ederek degerlendirmeyi amagladik.

Gereg ve Yontem: Bu galisma, Subat 2020 ile Subat 2024 tarihleri arasinda liglincii basamak bir tip kurulusunun Kadin Hastaliklari ve
Dogum polikliniginde yuriitiildi. ilk antenatal kontrol sirasinda yas, parite, gestasyonel hafta, sigara kullanimi bilgisi, D vitamini seviyesi ve
mevsim bilgisi kayit altina alind.

Bulgular: Calismamiza 1101 gebe dahil edildi. Bu gebe kadinlarin 866’inda (%79) D vitamini eksikligi tespit edilirken, 866 gebenin 132’sinde
D vitamini seviyesi 5 ng/ml’nin altinda tespit edildi. Toplam galisma grubunda vitamin D degeri ortalamasi 13.71+/-9.18 iken, vitamin D eksik-
ligi olan grupta 9.85+/-4.62 idi. Yaz ve sonbahar aylarindaki hipovitaminozis D prevalansi ise sirasiyla %72.8 ve %82 olarak tespit edildi. D vita-
mini eksikligi olan grubun mevsimsel D vitamini seviyelerinin ortalamasinin egilim egrisi R2=0.0097 degeriyle rolatif olarak sabit kalmaktadir.

Sonug: Arastirmamizdan elde edilen bulgular; anne ve yenidogan kas-iskelet sistemi ve kas-iskelet sistemi disi saghgi icin D vitamini ile zen-
ginlestirilmis dogum 6ncesi multivitaminlerin uygulanmasini desteklemektedir.

Anahtar Sozciikler: D vitamini; gebelik; hipovitaminozis D; mevsimsellik; prevalans.
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ABSTRACT

Objective: There are numerous diagnostic, biological, and histological manifestations of
salivary gland tumors, each of which offers concerns and difficulties in terms of diagnosis,
grading, categorization, and therapy. The purpose of this study was to evaluate and compare
the immunohistochemical expression of Bcl-2, caspase-3, and GSTP in benign and malignant
salivary gland tumors, as well as how they are connected to a variety of clinicopathological
variables.

Methods: A total of 61 cases of buffered formalin-fixed, paraffin-embedded tissues from
previously identified cases of benign and malignant salivary gland tumors were included in
this study. The immunohistochemistry staining process was carried out according to the
manufacturer’s recommendations, employing polyclonal anti-Bcl-2, anti-caspase-3, and an-
ti-GST antibodies.

Results: The correlation between mean tumor diameter and Bcl-2 expression was shown
to be statistically significant (rs=0.258, p<0.05). In pleomorphic adenoma tumor tissues,
there were statistically significant correlations between the expression levels of Bcl-2 and
caspase-3 (rs=0.66, p<0.0l), Bcl-2 and GST (rs=0.61, p<0.0l), and caspase-3 and GST
(rs=0.73, p<0.01) when tumor types were compared. The tissues with pleomorphic ade-
noma, adenoid cystic carcinoma, and mucoepidermoid carcinoma had the highest staining
intensity of Bcl-2 expression, while the lowest staining intensity of GSTP expression was
observed.

Conclusion: It seems probable to draw the conclusion that salivary gland tumors that
resist apoptosis have elevated levels of Bcl-2 expression. The prognosis for salivary gland
tumors may be poor due to the positive correlation between tumor diameter and high Bcl-2
expression.

difficulties in diagnosis. As a result of advances in molecular
techniques, various human tumors are being analyzed more

Salivary gland tumors occur in the head and neck region
after squamous cell carcinoma.l'! They constitute 3-4% of
all head and neck tumors. The most common sites of oc-
currence are the parotid gland, submandibular gland, and
sublingual gland. They are heterogeneous tumoral forma-
tions and are difficult to diagnose due to the overlapping
microscopic features among tumors and intra-tumor mor-
phological diversity.?! This situation complicates the stud-
ies to elucidate the etiopathogenesis of tumors and causes

extensively, and by virtue of a limited number of molecular
studies on malignant salivary gland tumors, some genetic
changes have been detected in proto-oncogenes, anti-on-
cogenes, and apoptotic genes.’**! Expressions of these
genes in salivary gland tumor tissues have prognostic value.
This information is important for understanding tumor bi-
ology, for clinical follow-up, and management of tumors.

Apoptosis, known as programmed cell death, occurs in
normal and pathological conditions. As the target of treat-
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ment strategies, apoptosis plays an important role in can-
cer therapy. Changes in the apoptotic pathway are often
associated with cancer or a pathological condition.’®”] It is
thought that some apoptotic and anti-apoptotic markers
play a role in the prognosis of oral tumors and are import-
ant in determining the behavior and pathogenesis of these
tumors. 7]

Bcl-2 was carried by patients with the follicular variant of
B-cell lymphoma.l'Vl It is expressed in many types of ma-
lignant tumors and protects cells from apoptosis-induced
DNA damage.l'" Its increased expression reduces the sus-
ceptibility of cancer cells to apoptosis and is associated
with the aggressiveness of tumor cells.l'? It also plays a
role in maintaining mitochondrial membrane integrity and
regulating caspase-3 activation.['*!

Caspase-3 is the enzyme responsible for the actual de-
struction of the cell after activation during apoptosis.!']
Caspases are implicated in nuclear changes in apoptosis in
both the intrinsic and extrinsic pathways.['"! An alteration
or loss of function of caspases leads to disruption of the
apoptotic process and ultimately to cancer.l'd]

Glutathione S-transferases (GST) are Phase-ll enzymes
that are primarily found in the cytosol. They are involved
in cancer metabolism by metabolizing certain drug-active
components and detoxifying a wide variety of chemical
carcinogens in cells. Many human cancers frequently have
overactive GST proteins.l'”? The majority of GST proteins
have complicated, multifaceted biology, and recent re-
search has shown that these proteins actively contribute
to tumorigenic processes like drug resistance, cell survival,
and proliferation.l'®'”) Among these enzymes, GST-Pi (also
known as GSTP or GSTPI-1) is responsible for catalyzing
the reaction between glutathione (GSH) and its electro-
philic substrates when harmful free radicals are present.
Additional investigation has also shown that GSTP is highly
expressed in tumor cells and strongly linked to the devel-
opment of tumors, carcinogenesis, and resistance to che-
motherapy.[202']

This study aims to compare the expression of Bcl-2,
caspase-3, and GSTP in benign and malignant salivary gland
tumors and to evaluate their role in the development of
these tumors by analyzing the clinical and demographic
data of the patients.

MATERIALS AND METHODS

A total of 61 cases of buffered formalin-fixed, paraffin-em-
bedded tissues from previously identified cases of benign
and malignant salivary gland tumors is included in this
study. The benign tumors, such as pleomorphic adenoma
(PA, 31 cases) and malignant tumors, such as mucoepi-
dermoid carcinoma (MEC, 10 cases) and adenoid cystic
carcinoma (ACC, 20 cases), were taken for the study.

The clinical and pathological data of the patients were ob-
tained from the hospital electronic database and patient
reports. Tissue blocks that best represent the tumor were

selected for this study. New sections were taken from each
selected block for histological evaluation and stained with
Hematoxylin & Eosin. The diagnoses were confirmed by
reviewing the Hematoxylin & Eosin stained slides. After
histological evaluation, 4-5p thick thin sections were taken
from each selected tumor block for immunohistochemistry.

Immunohistochemical Procedure

For immunohistochemical staining, 61 formalin-fixed, par-
affin-embedded tissue sections, after deparaffinization,
were incubated with 3% hydrogen peroxide for 10 min-
utes. The sections were boiled in a pressure cooker with
citrate buffer pH 6.0 for 3 minutes. The sections were
then incubated for |0 minutes at room temperature with
protein blocking (SHP125; ScyTek Laboratories, West Lo-
gan, UT). Sections were incubated with diluted primary
antibody anti-bcl-2 (E-AB-64075, Elabscience Biotechnol-
ogy Inc, USA, dilution 1:50), anti-caspase-3 (E-AB-63602,
Elabscience Biotechnology Inc, USA, dilution 1:100), and
anti-GSTP (E-AB-40418, Elabscience Biotechnology Inc,
USA, dilution 1:500) for | hour. The secondary anti-
body streptavidin-peroxidase complex (SHP 125) (ScyTek
Laboratories, West Logan, UT, USA) was applied for 10
minutes. Diaminobenzidine (DAB) was then incubated to
monitor peroxidase activity. Hematoxylin was used for
counterstaining. Tissue sections were evaluated by two
expert pathologists. Inmunohistochemical evaluations ac-
cording to the staining intensities of the tissues under the
light microscope were as follows: (0) negative staining (no
staining), (+1) mild staining (there is protein expression),
(+2) moderate protein expression, (+3) severe staining.

Statistical Analysis

Analyses were made using RStudio version 1.4.1103. The
relationship between age and mean tumor size and the re-
lationship between expression levels for each tumor type
were investigated using the Spearman’s rho test. The rela-
tionship between tumor types and mean expression levels
was investigated by the Kruskal-WVallis test.

RESULTS

Bcl-2, caspase-3, and GSTP protein expressions in salivary
gland benign and malignant tumor samples of 61 patients
were investigated using the immunohistochemical staining
procedure. Some descriptive features of the patients in-
cluded in the study are shown in Table |.

Only the correlation between Bcl-2 expression and tumor
size is statistically significant (rs=0.258, p=0.045<0.05),
whereas the correlation coefficient between the expres-
sion levels of each protein and age is not statistically signif-
icant (p>0.05) (Table 2).

When the expression levels of the monitored proteins
were compared in each tissue group, statistically significant
correlation rates were found only in PA tumor tissues;
the Spearman correlation coefficients between Bcl-2 and
caspase-3, Bcl-2 and GSTP, and caspase-3 and GSTP are
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Table |. Patients and treatment characteristics
N %

Gender

Female 31 50.8

Male 30 49.2
Tumor Type

Adenoid Cystic Carcinoma 20 32.8

Mucoepidermoid Carcinoma 10 16.4

Pleomorphic Adenoma 31 50.8
Relapse

None 50 82.0

Yes I 18.0
Age 47.3 (average)

61 (range)

Tumor Size Mean 14.93 mm

rs=0.66 (p<0.01), rs=0.61 (p<0.01), and rs=0.73 (p<0.01),
respectively (Table 3).

There was no statistically significant difference between
ACC, MEC, and PA tumor groups in terms of Bcl-2
(p=0.219>0.05), caspase-3 (p=0.451>0.05), and GSTP
(p=0.142>0.05) scores (Table 4).

DISCUSSION

Salivary gland tumors have highly variable histological and
biological behavior. Since they are not very common tu-
mors in the clinic, they pose difficulties in terms of accurate
diagnosis. In addition, while tumors have similar histological
features, they could also show different histopathological
features within the same tumor, and this fact becomes the
source of complexity in their diagnosis. For this reason,
molecular-based studies conducted in recent years are im-
portant for the diagnosis of tumors and targeted therapies.

Apoptosis is the cell death process that is responsible
for the removal of senescent, injured, and altered cells in
normal and some specific pathologies such as neoplasia.
[22 Changes in apoptosis rates can result in oncogenic and
pathological changes. Inhibition of the apoptotic pathway
in the tumorigenesis process has provided new targets for
molecular cancer therapy.?!

Bcl-2 plays a role in protecting normal and neoplastic cells
from apoptosis. Its higher expression in tumors is associat-
ed with resistance to treatment and tumor aggressiveness.
(4] It has also been reported that high Bcl-2 expression in
salivary gland tumors prevents salivary gland tumors from
the apoptotic process.?!

Yin et al! studied 71 mucoepidermoid tumor tissues
originating from minor salivary glands and compared Bcl-2

Table 2. Relationship between age and tumor size with Bcl-2, caspase-3 and GSTP. The values in parentheses indicate p-values
Bcl-2 Caspase3 GSTP

Age 0.185 (0.153) 0.039 (0.763) -0.041 (0.756)

Tumor Size 0.258" (0.045) -0.001 (0.994) 0.112 (0.391)

*: Statistically significant.

Table 3.
cate p-values

Relationship between the expressions of marker proteins according to tumor types. The values in parentheses indi-

Marker Caspase-3 GSTP
Adenoid Cystic Carcinoma Bcl-2 0.24 (0.32) 0.36 (0.12)
Caspase-3 - 0.39 (0.09)
Mucoepidermoid Carcinoma Bcl-2 0.05 (0.90) 0.05 (0.90)
Caspase-3 - 0.14 (0.70)
Pleomorphic Adenoma Bcl-2 0.66" (< 0.001) 0.61" (<0.001)
Caspase-3 - 0.73" (<0.001)

": Statistically significant.

Table 4. Mean ranks of expression levels (£SD)

Bcl-2 Caspase3 GSTP
Adenoid Cystic Carcinoma 2.55+0.69 2.20+0.83 0.55+0.61
Mucoepidermoid Carcinoma 2.80£0.42 2.10£0.74 1.10+0.10
Pleomorphic Adenoma 2.32+0.87 1.90+0.83 0.84+0.58
Kruskall-Wallis test p-value 0.219 0451 0.142
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expression levels according to the degree of differentiation.
They found that low-grade tumors expressed higher Bcl-2
compared to high and intermediate-grade tumors. da Cruz
Perez et al.*"! also reported that low-grade MECs expressed
more Bcl-2 than intermediate and high-grade MECs, imply-
ing that Bcl-2 might be used as a prognostic marker.

There is a relationship between Bcl-2 overexpression and
salivary gland tumor types, with malignant tumors express-
ing higher Bcl-2 compared to benign tumors.?#?] When
Manjunatha et al.*% compared Bcl-2 expression in a study of
50 benign and malignant salivary gland tumors, they found
Bcl-2 expression in 55% of PA, 45% of MEC, and 100% of
ACC. In this study, the most intense staining was observed
in MEC, and the least intense staining was observed in PA
when the average Bcl-2 protein expressions were compared.

It has been reported that Bcl-2 expression varies in epi-
thelial neoplasms such as salivary gland tumors, and this
expression difference is related to cell type and degree of
differentiation.'! It has been reported that Bcl-2 expression
is negative in cells with terminal differentiation, such as sal-
ivary gland mucosa cells, normal acinar cells, and duct cells,
whereas Bcl-2 expression is positive in basal cells of mucous
and intermediate cells and normal oral epithelium.B"

Ath et al.B? reported statistically significant increases in
some of the GST isozymes in salivary gland tumors. In
parallel with the current study, Zieper et al.?® reported
that the majority of salivary gland tumors, whether benign
or malignant, displayed mild GSTP staining. Only MECs
had considerably higher GSTP reactivity than other tu-
mors, which could be due to the malignancy of the tumor.
They also stated that a significant rise in GSTP activity in
mucoepidermoid carcinomas should be relevant in recur-
rent and metastatic MECs. In our study, the comparatively
modest immunostaining reactivity of GSTP in adenoid cys-
tic carcinoma may be explained by the fact that as the size
of the gland decreases, the incidence of tumor malignancy
in the gland increases.

Caspase-3 is a key regulator of the apoptotic pathway.
Some studies showed that high levels of caspase-3 lead
to a favorable prognosis.?¥ Koyun et al.®! showed that
the staining intensity of caspase-3 was lower in basal cell
carcinoma samples than in normal tissues. Also, Winter et
al.B¥ indicated that low levels of caspase-3 were shown in
poorly differentiated prostate cancers. Devarajan et al.’”!
studied that low expression of caspase-3 may be related to
the chemoresistance of breast cancer tissue. In the pres-
ent study, we did not find any statistical differences in PA,
MEC, and ACC salivary gland tumors.

The association of combined Bcl-2, caspase-3, and GSTP
staining with salivary gland tumors may provide clinicians
with useful information about tumor progression because
the immune-reactivity of those proteins was associated
with larger tumors, higher histologic grades, and greater
invasion extension.

Conclusion

In the current study, all benign and malignant salivary gland

tumors had high Bcl-2 expression and low GSTP expres-
sion. A link was discovered between tumor size and Bcl-2
expression. Increased Bcl-2 expression in benign and ma-
lignant cancers may block apoptosis and contribute to tu-
mor cell immortalization. Because the number of patients
in this study was modest and it was the first investigation
with these tumor groupings, further comprehensive stud-
ies with larger sample sizes are required.
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/
TukUruk Bezi Tumorlerinde Bcl-2, Kaspaz-3 ve GSTP Ekspresyonlannin Prognostik
Degerleri

Amag: Tikirik bezi tiimérlerinin gok sayida tanisal, biyolojik ve histolojik belirtileri vardir; bunlarin her biri tani, tedavi ve timérlerin
kategorize edilmesi agisindan zorluklar olugturmaktadir. Bu galigmanin amaci, benign ve malign tukirik bezi timérlerinde Bcl-2, kaspaz-3 ve
GSTP’nin immiinohistokimyasal ekspresyonlarini incelemek ve gesitli klinikpatolojik degiskenlerle nasil baglantilari oldugunu degerlendirmektir.

Gereg ve Yontem: Bu calismaya benign ve malign tiikiiriik bezi tiimori tanisi almis, formalinle tamponlanmig ve parafine gomiilii dokular-
dan olusan 61 vaka dahil edilmistir. immiinohistokimya boyama islemi, poliklonal anti-Bcl-2, anti-kaspaz-3 ve anti-GSTP antikorlari kullanilarak
tireticinin tavsiyelerine gore gergeklestirildi.

Bulgular: Ortalama tiimér gapi ile Bcl-2 ekspresyonu arasindaki korelasyonun istatistiksel olarak anlaml oldugu gésterilmistir (rs=0.258,
p<0.05). Bcl-2 ve kaspaz-3 (rs=0.66, p<0.01), Bcl-2 ve GSTP (rs=0.61, p<0.01), kaspaz-3 ve GSTP (rs=0.73, p<0.01) ekspresyon diizeyleri tii-
mor tipleri ile karsilastirildiginda, pleomorfik adenoma tiimér dokularinda ekspresyon diizeyleri arasinda anlamli bir korelasyon bulunmustur.
Pleomorfik adenom, adenoid kistik karsinom ve mukoepidermoid karsinomlu dokularda Bcl-2 ekspresyonu en yiiksek boyanma yogunluguna
sahipken, GSTP ekspresyonu en diisiik boyanma yogunluguna sahipti.

Sonug: Apoptoza direngli tiikiiriik bezi tiimérlerinin yiiksek diizeyde Bcl-2 ekspresyonuna sahip oldugu sonucu gikarilabilir. Timér gapi ve
ylksek Bcl-2 ekspresyonu arasindaki pozitif korelasyon, tiikiiriik bezi timérlerinde kot prognoza neden olabilir.

Anahtar Sozciikler: Bcl-2; kaspaz-3; GSTP; tikiiriik bezi timord. )
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