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Diagnostic Value of Pentraxin-3 in COVID-19

Pediatric Patients

Pentraksin 3’tin COVID-19 Cocuk Hastalarindaki Tan1 Degeri

® Didem Ocal Topgu!, @ Kamil Sahinl, @ Murat Elevlil, @ ibrahim Yilmaz2, @ Giilsen Akkog3

IUniversity of Health Sciences Turkey, istanbul Haseki Training and Research Hospital, Department of Pediatrics, Istanbul, Turkey
2University of Health Sciences Turkey, Istanbul Haseki Training and Research Hospital, Department of Biochemistry, Istanbul, Turkey
3University of Health Sciences Turkey, Istanbul Haseki Training and Research Hospital, Department of Pediatric Infectious Disease, [stanbul,

Turkey

Objective: Many studies have investigated the relationship of
hematological, biochemical, immunological, and inflammatory markers
with clinical severity during severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) infection. In this study, we determined
the use of Pentraxin-3 as an acute phase marker in infection diagnosis,
follow-up, and prognosis.

Method: The study was initiated after ethics committee approval and
consent from the patients and their relatives. A total of 167 children,
including 103 outpatients and inpatients with SARS-CoV-2 infection
confirmed by polymerase chain reaction and a control group consisting
of 64 healthy children, were included in the study. The treatments,
symptoms, radiological pneumonia findings, leukocyte count, absolute
lymphocyte and neutrophil counts, neutrophil/lymphocyte ratio,
C-reactive protein (CRP) and Pentraxin-3 values of the patients were
recorded and compared with those of the control group.

Results: There was no statistically significant difference between the
patient and control groups in terms of age and gender (p>0.05). The mean
absolute neutrophil and neutrophil/lymphocyte ratios of the study group
were significantly higher than those of the control group. CRP, ferritin
averages, and CRP >5 mg/L ratio of the study group were significantly
higher than those of the control group. Although Pentraxin-3 values were
higher in the study group, no statistically significant difference was found
between the control group and the study group. Ferritin levels were found
to be significantly higher in inpatients than in the outpatient group.

Conclusion: We found high CRP, absolute neutrophil count, neutrophil/
lymphocyte ratio, lymphocyte count, and platelet count in children with
SARS-CoV-2 infection. It should be noted that patients with high ferritin
values may require inpatient treatment at the time of admission. Although

Amag: Siddetli akut solunum sendromu-koronaviris-2 (SARS-CoV-2)
enfeksiyonunun seyrinde hematolojik, biyokimyasal, imminolojik ve
enflamatuvar belirteclerin klinik siddet ile iligkisini arastiran birgok
calisma bulunmaktadir. Bu galismada, akut faz belirteci olarak Pentraksin-
3'lin enfeksiyon tan, takip ve prognoz belirlemede kullanimini belirlemeyi
amacladik.

Yontem: Calismaya etik kurul onayi sonrasi hasta ve yakinlarindan
onam alinarak baglanmistir. Calismaya polimeraz zincir reaksiyonu ile
dogrulanmig SARS-CoV-2 enfeksiyonu olan ayaktan ve yatan 103 hasta
ve 64 saglikli cocuktan olusan kontrol grubu olmak Uzere toplam 167
cocuk dahil edildi. Hastalarin tedavileri, semptomlari, radyolojik pnémoni
bulgulari, I6kosit sayisi, mutlak lenfosit ve notrofil sayilari, notrofil/lenfosit
orani, C-reaktif protein (CRP) ve Pentraksin-3 degerleri kaydedildi ve
kontrol grubu ile karsilastirildi.

Bulgular: Hasta ve kontrol gruplari arasinda yas ve cinsiyet agisindan
istatistiksel olarak anlamli fark yoktu (p>0,05). Calisma grubunun ortalama
mutlak notrofil, nétrofil/lenfosit oranlari kontrol grubuna gore istatistiksel
olarak anlamli derecede ylksekti. Calisma grubunun CRP, ferritin
ortalamalari ve CRP >5 mg/L orani kontrol grubuna gore istatistiksel
olarak anlamli ylksekti. Pentraksin-3 degerleri ¢alisma grubunda daha
ylksek olmasina ragmen, kontrol grubu arasinda istatistiksel olarak
anlamli bir fark bulunmadi. Ferritin dizeyleri yatan hastalarda ayaktan
tedavi grubuna gore istatistiksel olarak anlamli ytuksek bulundu.

Sonug: SARS-CoV-2 enfeksiyonlu cocuklarda CRP, mutlak notrofil sayisi,
notrofil/lenfosit orani ylksek, lenfosit sayisi ve trombosit sayisi distk
bulduk. Ferritin degeri yiksek olan hastalarin basvuru aninda yatarak
tedavi gerektirebilecegi akilda tutulmalidir. Pentraksin-3 degerleri ¢alisma
grubunda daha yliksek olmasina ragmen istatistiksel olarak anlamli bir
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Pentraxin-3 values were higher in the study group, no statistically
significant difference was found. Further studies with larger patient
groups are needed to use Pentraxin-3 as a prognostic indicator in SARS-
CoV-2 infection.

fark bulunmadi. Pentraksin-3'lin SARS-CoV-2 enfeksiyonunda prognostik
bir gosterge olarak kullanilabilmesi igin daha genis hasta gruplari ile ileri
calismalara ihtiyag vardir.

Anahtar kelimeler: COVID-19, C-reaktif protein, cocuk, Iokosit,

Keywords: Children, COVID-19, C-reactive protein, leukocyte, Pentraksin-3
Pentraxin-3
Introduction SARS-CoV-2 oropharyngeal and nasal swab samples were

The disease caused by severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) infection has been named
Coronavirus disease-2019 (COVID-19) by the World Health
Organization and has been declared a pandemic as of March
11, 2020 (1). Obtaining meaningful data on biomarkers in
SARS-CoV-2 infection and clinical follow-up of the patient
at the time of admission, whether inpatient or outpatient; it
will help to predict the severity of morbidity and mortality.

Pentraxins are a family of glycoproteins responsible for
innate humoral immunity (2). The pentraxin family is
divided into short and long pentraxin according to their
n-terminal group structure (3). C-reactive protein (CRP) and
Serum Amyloid P Component produced in hepatocytes are
called short pentraxin (4). Neuronal pentraxin 1, neuronal
pentraxin 2, neuronal pentraxin receptor, Pentraxin-3
(PTX-3) and pentraxin-4 are long pentraxins (5).

In our study, we aimed to evaluate the correlation of
PTX-3 values with total leukocyte count, neutrophil and
lymphocyte counts, neutrophil/lymphocyte ratio, CRP
values in children with COVID-19 and to determine the use
of PTX-3 as an acute phase marker in diagnosis, follow-up,
and prognosis of infection.

Materials and Methods

Our study was approved by the Ethics Committee
University of Health Sciences Turkey, Istanbul Haseki
Training and Research Hospital with the protocol number
233 on 23.12.2020. Informed consent forms were obtained
from all participants in the study and control groups and
their families.

A total of 103 symptomatic or asymptomatic SARS-CoV-2
polymerized chain reaction (PCR) positive and 64 healthy
children 0-18 years old admitted to our hospital were
included in our study. In the study and control groups,
individuals with an underlying chronic disease and a
history of ongoing drug use and those who did not sign the
consent form were excluded from the study.

studied in the microbiology laboratory of our hospital
using RT-PCR, and the results were recorded (Bioksen ArGe
Technical Co. Ltd, Turkey; Biospeedy®).

Venous blood sera for PTX-3 were frozen at 80 °C for
study. The total blood count, ferritin, CRP, and D-dimer
tests of all participants were studied on the same day in
the biochemistry laboratory of our hospital. Ferritin and
CRP tests in Roche COBAS 8000 device; D-dimer test was
performed on Simens BCS XP device. The total blood count
was studied on a Mindray BC 6800 plus device. Frozen sera
in the study population were studied using the E-EL-H1574
Elabscience brand ELISA PTX-3 kit and the Biotech ELX800
ELISA reader device on the same day under the same
ambient conditions. PTX-3 results were obtained in pg/mL.

The positive value for CRP was >5 mg/L, and the upper limit
for D-dimer was 0.55 mg/L. The upper limit for leukocytes
was taken as 10000/pL. The hemoglobin value for age was
taken as 2SDS below the anemia limit.

The findings of physical examination and complaints of the
patients suggesting lung involvement were performed by
radiological imaging, and the presence of pneumonia was
revealed.

Statistical Analysis

SPSS 15.0 for Windows was used for statistical analysis.
Descriptive statistics; numbers and percentages for
categorical variables, mean, standard deviation, minimum,
maximum, median, and interquartile range for numerical
variables. Comparisons of numerical variables in two
independent groups were made using the Mann-Whitney
U test when the normal distribution condition was not met.

The ratios in the groups were compared using chi-square
analysis. The relations between numerical variables were
determined using Spearman correlation analysis when the
parametric test condition was not met. The statistical alpha
significance level was set as p<0.05.
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Results

In the study group, 49 patients were female (47.6%) and
54 patients were male (52.4%). There was no statistically
significant difference between the study and control groups
in terms of gender distribution (p=0.760). No statistically
significant difference was found in the age distribution of
the study and control groups (p=0.817) (Table 1).

Of the 103 patients in the study group, 93 (90.3%) were
outpatients; ten (9.7%) were inpatients. While 67 (65%) of
103 patients in the study group were symptomatic, 36 (35%)
were asymptomatic, and PCR was performed because of
contact with an individual with COVID-19. In the study
group, 6 patients (5.8%) had pneumonia findings confirmed
by computed tomography (CT) (Table 1).

Table 1. Demographic data of the patients and distribution

of symptoms, follow-up type, and pneumonia findings

Study Control p
group group
Age (year) Median 12 (7-16) 12.5 0.817"
(min-max) (7.25-15)
Gender Female 49 (47.6) 32 (50.0) 0.760
Male 54 (52.4) 32 (50.0)
Follow-up type Outpatient 93 (90.3)
Inpatient 10 (9.7)
Symptoms Yes 67 (65.0)
No 36 (35.0)
Pneumonia Yes 6 (5.8)
No 97 (94.2)

' Mann-Whitney U test

Table 2. Study group symptoms and distribution

Symptoms n %
Fever 22 33.8
Cough 16 24.6
Nausea and vomiting 10 15.4
Headache 10 15.4
Weakness 8 12.3
Respiratory distress 7 10.8
Throat ache 5 7.7
Diarrhea 5 77
Other symptoms 5 77
Anorexia 4 6.2
Muscle pain 4 6.2
Nasal congestion 3 4.6
Loss of taste and smell 2 31
Unrest 2 31
Palpitation 2 31
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The most common symptoms in those who were
symptomatic from the study group were fever with 33.8%
and cough with 24.6% (Table 2).

The mean absolute neutrophil and neutrophil/lymphocyte
ratios of the study group were found to be significantly
higher than those of the control group (p=0.039, p<0.001).
The meanlymphocyte and platelet counts of the study group
were significantly lower than those of the control group
(p<0.001, p=0.009). There was no statistically significant
difference between the study and control groups in terms
of hemoglobin, hematocrit, anemia detection percentage,
erythrocyte count (RBC), leukocytosis percentage, and
mean platelet volume (MPV) (p>0.05) (Table 3).

The mean ferritin level of inpatients treated was statistically
significantly higher than that of outpatients (p=0.012). No
statistical difference was found in terms of other variables.
CRP, ferritin averages, and the ratio of patients with CRP
>5 mg/L in the study group were found to be significantly
higher than those in the control group (p<0.001 for each).
Although the mean PTX-3 value was found to be lower in
the control group, no statistically significant elevation was
found in the case group (p=0.399) (Table 4).

There was only a statistically significant and weak positive
correlation between PTX-3 and the neutrophil/lymphocyte
ratio (NLR) of the laboratory parameters (r=0.14, p=0.030).
No significant relationship was found between the other
variables.

There was no statistically significant difference in the
laboratory parameters of patients with and without
symptoms (p>0.05).

In our study, we found radiologically confirmed viral
pneumonia in thoracic CT scans performed on patients
with suspected pneumonia and in 5.8% of the case group.
The lymphocyte levels of patients with pneumonia findings
were statistically significantly higher than those without
pneumonia (p=0.039) (Table 5).

Although PTX-3 values were higher in the study group
in our study, no statistically significant difference was
found between them and the control group. In childhood,
COVID-19 has a milder clinical manifestation, and the
prognosis appears to be better than that in adults (6). In a
study examining 29 case reports and 17 case series reported
up to June 20, 2020, data from 114 pediatric COVID-19 cases
were evaluated, and 15% of cases were asymptomatic, while
the most common symptoms were fever (64%), cough
(35%), rhinorrhea, and mild symptoms (16%) (7). In our
study, the most common symptoms were fever and cough,
which is consistent with the literature (Table 2).
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In a study of 576 pediatric COVID-19 patients, the
hospitalization rate was 8.0 per 100,000 population. The
highest rate of hospitalization was found in patients under
2 years of age with 24.8%. Out of 208 (36.1%) hospitalized
children whose medical records were thoroughly examined,
69 (33.2%) were admitted to the intensive care unit, 12
(5.8%) required invasive mechanical ventilation, and one
died. In this study, the pediatric hospitalization rate was
found to be lower than that in adults (8). In our study,
90.3% of the case group was followed up as an outpatient,
and 9.7% was hospitalized. Only one of the hospitalized
patients was followed up in our pediatric intensive care
unit without the need for invasive mechanical ventilation
for close follow-up. There were no deaths among the 103
cases we followed (Table 1).

In areview of 7480 cases, chest CT scans were performed in
73.9% of all pediatric cases, and 32.7% of them were normal.
In another review, unilateral CT findings were found in 36%
of 2914 cases and bilateral CT findings in 64% (9). In our
study, we found viral pneumonia in 5.8% of the study group
(Table 1).

In a meta-analysis conducted in the adult age group,
higher leukocytes, decreased lymphocytes, and decreased
platelet counts were found in patients with severe disease
and those who lost their lives compared with those who
had mild disease and survived (10). In a meta-analysis of
48 studies examining 5829 pediatric patient data, common
laboratory findings were defined as normal leukocyte count
(69%) and lymphopenia (16%) (11). In a meta-analysis of
624 pediatric patient data from 24 studies on 27 COVID-19
markers, leukocyte count changes were found in 32% of
mild pediatric cases (19% decrease, 13% increase). The
rates of neutropenia and lymphopenia in mild patients
were 52% and 46%, respectively. Leukocytosis has been
noted to differ from adult studies. In contrast to adults with
severe COVID-19 who show severe lymphopenia, children
with severe COVID-19 had increased and decreased
lymphocyte counts with almost equal frequency, and the
majority were found to have normal numbers. In general, it
has been interpreted that leukocyte indices are not reliable
indicators of disease severity in children (12). The change in
the normal values of childhood leukocyte values according
to age is perhaps the factor constituting the main limitation

Table 3. Comparison of complete blood count parameters of the study and control groups

Study group Control group p
Hemoglobin (gr/dL) Median (IQR) 131 (12.5-14.3) 13.3 (12.825-14.475) 0.216°
Hematocrit (%) Median (IQR) 39.4 (37.3-42.5) 39.25 (37.8-42.2) 0.927¢
Anemia n (%) 11(10.7) 4(6.3) 0.330°
RBC'(mm?3) Median (IQR) 4,72 (4.5-511) 4,77 (4.52-4.95) 0.643°
Leucocyte count (mm?) Median (IQR) 6840 (5460-8760) 7155 (6082.5-8337.5) 0.447°
Leucocytosis n (%) 26 (25.2) 15 (23.4) 0.792°
Absolute neutrophil Median (IQR) 3660 (2670-5450) 3275 (2475-4082.5) 0.039°
Lymphocyte count Median (IQR) 2030 (1410-2830) 2870 (2267.5-3612.5) <0001?
Platelet count (mm?3) Median (IQR) 259000 (213000-305000) 281000 (253000-339250) 0.009°
MPV?2 (fL) Median (IQR) 9.7 (91-10.4) 9.5 (9-10.275) 0.3542
Neuthrophile/lymphocyte ratio Median (IQR) 1.77 (11-3.67) 1155 (0.82-1.725) <0.001°

' Red blood cell (RBC), 2 Mean platelet volume (MPV), 2 Mann-Whitney U test, ®: Chi-square analysis, IQR: Interquartile range

Table 4. Biochemical parameters in the study and control groups

Study group Control group

CRP (mg/L) Median (IQR) 2.2 (0.7-5.3) 0.415 (0.24-1.095) <0.001*
CRP n (%) >5mg/L 23 (25.0) 2(3.2) <0.001*
Ferritin (ng/mL) Median (IQR) 53.95 (35.05-94.25) 26.9 (19.275-43.2) <0.001?
Pentraxin-3 (pg/mL) Median (IQR) 0.96 (0.37-4.29) 1.36 (0.63-4.6) 0.399¢
D-dimer (mg/L) Median (IQR) 0.47 (0.255-0.84)

<0.55 19 (57.6)
D-dimer n (%)

>0.55 14 (42.4)

2 Mann-Whitney U test, ®: Chi-square analysis, IQR: Interquartile range, CRP: C-reactive protein
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in the analysis of leukocyte and subgroup values of patients
with COVID-19 in the literature.

The incidence of thrombocytopenia in COVID-19 is
approximately 13% (13). In a meta-analysis, it was noted
that the platelet count decreased in severely ill patients.
Mechanism of thrombocytopenia; consumption with
the effect of viral infection and mechanical ventilation,
endothelial damage and thrombosis formation, infection
of the bone marrow with virus, decrease in platelet
formation from megakaryocytes, and diffuse intravascular
coagulation. It has been reported that there is a close
relationship between thrombocytopenia and mortality
(14). Thrombocytopenia is associated with respiratory
failure in the pediatric age group (15). In our study, we did
not find a difference in the mean platelet count between
the outpatient and inpatient groups, but we found a lower
mean platelet count in the patient group (Table 3).

In our study, the absolute neutrophil count in the patient
group was significantly higher than that in the control
group; we found significantly low lymphocyte and platelet
counts, and these data were found to be consistent with
those of adult studies (Table 3). In adult patients, the
lymphocyte count is normal or low in the early period with
non-specific symptoms, whereas cytokine storms show a
significant decrease in the second week (16).

The NLR is the ratio obtained by dividing the absolute
neutrophil count by the absolute lymphocyte count. In
a meta-analysis of 828 patients with COVID-19, 407 of
whom were severe, out of 6 studies conducted in China,
NLR was found to be significantly higher in the group with
severe disease (16). In a retrospective review examining
the data of 125 patients with COVID-19, NLR significantly
predicted mortality above the threshold value determined
on the 2" and 5% days of hospitalization (17). In general,
an increase in neutrophils can be defined as a response to
systemic inflammation, and a decrease in lymphocytes can
indicate insufficiency of cellular immunity. The relatively
low mortality in the pediatric age group and the prevalence
of mild and asymptomatic infections compared with adults
may limit the use of NLR as a predictor of mortality in the
pediatric patient group. In our study, we found higher
NLR in the patient group, but we did not find a statistically
significant difference in NLR between outpatients
and inpatients (Table 3). Although NLR is an easily
accessible and inexpensive parameter in the evaluation of
inflammatory response and cellular immunity, large case
studies including serial measurements to be performed in
clinics with high mortality rates are required for its use in
clinical practice.

Table 5. Complete blood count and biochemical parameters of patients with and without pneumonia

Pneumonia findings

Yes No

Median IQR Median IQR p
Hemoglobin 12.85 12.5-15.0 131 12.5-14.25 0.949
Hematocrit 40.6 36.8-44.55 39.4 37.25-42.05 0.602
Anemia n (%) 1(16.7) 10 (10.3) 0.501
RBC' 5.015 4,42-5.78 4.7 4,505-5.09 0.371
Leukocyte count 7080 5902.5-9272.5 6840 5440-8775 0.709
Leukocytosis n (%) 1(16.7) 25 (25.8) 1.000
Absolute neutrophil 3620 1852.5-4650 3660 2720-5555 0.418
Lymphocyte count 2405 2360-5120 1980 1335-2790 0.039
Platelet count 285500 252750-347250 258000 212000-303500 0.149
MPV?2 9.8 9.175-10.35 9.7 91 0.888
Neutrophile/lymphocyte ratio 1.07 0.61-1.69 19 1125 0.055
CRP (mg/L) 2.85 11-13.375 1.95 0.7 0.580
CRP >5 mg/L n (%) 1(16.7) 22 (25.6) 1.000
Pentraxin-3 (pg/mL) 2.705 1.575-11.305 0.96 0.36 0.099
Ferritin (ng/mL) 77 52.95-126.35 52.9 28.8 0189
D-dimer (mg/L) 0.2 019 0.47 0.29 0133
D-dimer >0.55 n (%) 1(33.3) 13 (43.3) 1.000

" Red blood cell (RBC), 2 Mean platelet volume (MPV), Mann-Whitney U test and chi-square analysis, IQR: Interquartile range, CRP: C-reactive protein
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In studies conducted to date, no abnormality has been
detected in hemoglobin and RBC values in patients with
mild and severe COVID-19. In our study, we did not find a
significant difference in RBC, hemoglobin, and hematocrit
mean and anemia percentages between the patients and
healthy groups (Table 3).

In a study conducted in our country in which leukocytes,
thrombocytes, MPV, and CRP were evaluated in 55 pediatric
patients with COVID-19 and 60 healthy controls, MPV
values were found to be significantly higher and lymphocyte
levels were found to be significantly lower in the patient
group (18). Again, in a retrospective study conducted in our
country in which data from 251 confirmed and 65 suspected
COVID-19 patients were examined, MPV values were not
found to be significant for the severity of COVID-19 disease
(19). In our study, no statistically significant difference was
found between the MPV values of the patient and control
groups (Table 3). As far as we could research, we could not
find any publication on MPV changes in COVID-19, except
for two studies we found in the literature.

A meta-analysis of 1810 pediatric patients, in which Badal et
al. (20) analyzed data from 20 studies, found high D-dimer
and LDH levels with a high prevalence of leukopenia and
lymphopenia. High levels of procalcitonin (25%), ferritin
(26%), and CRP (19%) have been reported as common
laboratory markers (20).

In our study, we found the CRP and ferritin averages and
the rate of patients with CRP >5 mg/L to be significantly
higher in the patient group compared with the control
group (p<0.001 for all) (Table 4). We found the mean ferritin
level of inpatients to be significantly higher than that of
outpatients (p=0.012). We found a high ferritin level was
significant as a prognostic indicator of the disease that may
lead to hospitalization.

In a study conducted by Geng et al. (21) in adult patients,
they revealed that it may be a significant biomarker in
predicting mortality in COVID-19 pneumonia. In our study;
although we found the mean of PTX-3 in the study group
to be higher than that in the control group, we did not find
a statistically significant difference between them and the
control group (Table 4, p=0.339). We found a statistically
significant positive and weak correlation between PTX-
3 and NLR (p=0.030). However, we did not detect any
correlation between PTX-3 and other parameters.

In 2016, a study was published showing that PTX-3 is
a more sensitive marker for LRTI in children than CRP,
which is frequently used in the clinic (22). No correlation

between CRP levels and the severity of viral disease has
been described. CRP values are insufficient to differentiate
between viral and bacterial infections. In a study in
which 104 children under the age of three with viral lower
respiratory tract infections were divided into three groups
as those with mild, moderate, and severe disease, CRP,
PTX-3, serum amyloid A, and serum amyloid P values were
compared and PTX-3 was compared with other biomarkers.
When combined, it was found to be significant in showing
the severity of the disease (23). There are other studies
on PTX-3 and respiratory tract diseases. Licari et al. (24)
compared the data of 121 pediatric patients with allergic
asthma with those of 63 healthy controls and found that
serum PTX-3, D-dimer, and eosinophil counts were higher
in the asthmatic group. However, the measured serum PTX-
3 value was not correlated with disease severity. In a study
conducted by Kim et al. (25) with 140 asthmatic pediatric
patients and 120 healthy controls, they showed that high
sputum PTX-3 values detected in the patient group were
correlated with atopic status and disease severity. In a study
by Tekerek et al. (26) in ventilator-associated pneumonia,
they found PTX-3, procalcitonin, and surfactant protein
D values higher in 50 patients with VAP than in 30 healthy
controls, and they found no difference in CRP values. PTX-
3 is found not only in blood but also in other body fluids
such as pleural fluid (27). Correlation of sputum PTX-
3 measurement with asthma severity, studies in which
PTX-3 elevation was found to be significant in respiratory
tract diseases; the demonstration of increased local PTX-3
synthesis by alveolar macrophages in the lung in serum and
sputum samples suggests that it can provide predictions
about the severity and prognosis of COVID-19.

Genc et al. (21) grouped 88 patients with confirmed
COVID-19 as survivors and non-survivors and found PTX-
3 to be statistically significantly higher in the non-survival
group (p=0.045) and showed it as a mortality biomarker.
In a study conducted in adult patients with confirmed
COVID-19, PTX-3 was measured using the ELISA method
and it was stated that it provided mortality prediction
with 89% sensitivity and 92% specificity. Also PTX-3; it was
correlated with CRP, IL-6, procalcitonin, presepsis, and
D-dimer (28). Brunetta et al. (29) found increased plasma
PTX-3 values in 96 patients with COVID-19. It has been
emphasized that PTX-3 is a stronger and independent
predictor of mortality, better than traditional markers of
inflammation in hospitalized patients.

In our study, we found PTX-3 values higher in the patient
group than in the control group, but we did not find a
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statistically significant difference between the two groups
(Table 5, p=0.399). This may be related to the milder clinical
and better prognosis of COVID-19 in childhood. As far as
we can research from the literature, our study is the first
study on PTX-3 values in the pediatric population with
COVID-19. Further studies on the prognostic significance
of PTX-3 in COVID-19 with a larger number of cases may
yield more comprehensive information on this subject.

In our study, 65% of the 103 patients included in the
study group were symptomatic, and 35% consisted of
asymptomatic patients whose PCR samples were taken
because they were in contact. There was no significant
difference in the laboratory data of symptomatic and
asymptomatic patients in terms of studied values (p>0.05).

The lymphocyte levels of patients with pneumonia
findings were statistically significantly higher than those
without pneumonia (p=0.039). These data contradict the
information in the literature regarding the monitoring of
lymphopenia in severe disease. This can be attributed to
the low rate of pneumonia in our study group (Table 5).

Study Limitations

There are limitations in our study, such as the small number
of patients, significantly asymptomatic patients, and 6
(5.8%) patients with pneumonia who had severe infections.

Conclusion

As a result, we found that NLR was higher in the patients
than in the control group. Although there was a correlation
between PTX-3 and NLR values, we did not find pentraxin
values significantly higher in the study group. PTX-3 does
not appear to be an appropriate biomarker in the diagnosis
and follow-up of COVID-19 patients. Studies with more
patients are required on this subject.
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Objective: Considering inconsistent findings and the absence of
published longitudinal studies on large-scale community cohorts, this
study aimed to assess the relationship between treatment modalities
(injectable vs. oral therapy) and psychiatric symptoms and quality of life
(Qol) in individuals with multiple sclerosis.

Method: This cross-sectional study involved 42 patients with multiple
sclerosis diagnosed according to McDonald's 2017 criterion. Participants
were grouped into those receiving injectable disease-modifying therapies
(DMTs) (19 patients), oral DMTs (22 patients), and healthy controls (20
patients). The Expanded disability status scale, Hamilton depression
rating scale (HAM-D), 36-item short form survey (SF-36), Hamilton
anxiety rating scale (HAM-A), and headache impact test were applied.

Results: The healthy control group exhibited statistically higher SF-36
total scores than the oral and injectable therapy groups (p<0.05). The
HAM-D and HAM-A scores were significantly lower in the healthy control
group than in both the oral and injectable therapy groups (p<0.05).
HAM-D and HAM-A scores were negatively correlated with the SF-36
total (p<0.01).

Conclusion: Our study contributes to the field by investigating the QoL
and psychiatric symptoms in patients receiving both oral and injectable
disease-modifying therapy. Our findings show that the effects of oral and
injectable DMT use on QoL and psychiatric symptoms are similar.

Keywords: Anxiety, depression, injectable therapy, multiple sclerosis,
oral therapy

Amag: Tutarsiz bulgular ve buyutk topluluk kohortlarinda yayimlanmis
uzunlamasina galigmalarin olmamasi dikkate alindiginda, bu calisma
multipl sklerozlu bireylerde tedavi yontemleri (enjekte edilebilir vs.
oral tedavi) ile psikiyatrik belirtiler ve yagsam kalitesi arasindaki iligkiyi
degerlendirmeyi amaclamaktadir.

Yontem: Bu kesitsel ¢alisma, McDonald'in 2017 kriterlerine gore tani almig
coklu multipl sklerozlu 42 hastayi igeriyordu. Katilimcilar, enjekte edilebilir
hastalik modifiye edici tedavi (DMT) alanlar (19 hasta), oral DMT alanlar
(22 hasta) ve saglikli kontrol grubu (20 hasta) olarak gruplandiriimistir.
Genisletilmis 6zurltlik durum 6lgegi, Hamilton depresyon degerlendirme
olcegi (HAM-D), saglik durumu anketi kisa form-36 (SF-36), Hamilton
anksiyete degerlendirme oOlcegi (HAM-A) ve bas agrsi etki testi
uygulanmistir.

Bulgular: Saglikli kontrol grubuna kiyasla, oral tedavi grubu ve enjekte
edilebilir tedavi grubu arasinda SF-36 toplam puanlari agisindan anlamli
dustk bulunmustur (p<0,05). HAM-D ve HAM-A puanlari, saglikli kontrol
grubunda hem oral tedavi grubundan hem de enjekte edilebilir tedavi
grubundan istatistiksel olarak daha dustktt (p<0,05). HAM-D ve HAM-A
puanlari, SF-36 toplami ile negatif olarak korelasyon gostermistir (p<0,01).
Sonug: Calismamiz hem oral hem de enjekte edilebilir hastalik modifiye
edici tedavi alan hastalarda yasam kalitesi ve psikiyatrik belirtileri
degerlendirerek literatlire katkida bulunmaktadir. Bulgularimiz, oral ve
enjekte edilebilir DMT kullaniminin yagsam kalitesi ve psikiyatrik belirtiler
lizerinde benzer etkilere sahip oldugunu gostermektedir.

Anahtar kelimeler: Anksiyete, depresyon, enjekte edilebilir tedavi,
multipl skleroz, oral tedavi
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Introduction

Multiple sclerosis (MS) is an autoimmune disorder that is a
leading cause of disability, particularly among young adults.
MS is increasingly recognized as a disease with modifiable
lifestyle components that significantly impair the quality
of life (QoL), affecting development and progression (1-3).
Since the early 1980s, QoL has been a crucial component
of health status, initially defined in chronic diseases and
later adapted for specific conditions like MS (4,5). QoL is a
crucial outcome in MS that should be measured in clinical
trials (6), predicting disability progression (7,8), and should
be more widely utilized by clinicians (9), potentially as a
primary disease management goal (10).

For many patients with MS, QoL decreases as the condition
advances and the burden of psychiatric symptoms increases
(11). Psychiatric comorbidity’s adverse impact on QoL is
well established, yet it is often overlooked or inadequately
treated (12). Prior research has demonstrated that both
psychological and physical aspects of QoL can be affected
by disease progression, disability level, lifestyle choices,
socio-economic factors, and the use of disease-modifying
therapies (DMTs) (13,14).

Although there is no known cure for MS, the primary
treatment goals are prevention of relapses, regaining
function post-relapse, and impeding disability progression
(15). Various DMTs have been effective in achieving these
goals (16). In Turkey, seven oral DMTs have legal approval
for MS treatment: Teriflunomide, dimethyl fumarate,
fingolimod, monomethyl fumarate, cladribine, siponimod,
(teriflunomide, dimethyl fumarate,
fingolimod, cladribine) (17). Injectable treatments like
glatiramer acetate and interferon § were considered
primary medications before oral DMT approval (11). Some
patients prefer transitioning from injectable to oral DMTs
because of inadequate disease control, side effects, or
diminished QoL (11).

and ozanimod

Limited research has explored patient-reported QoL and
psychiatric symptoms during the switch from injectable
to oral medications. Existing studies evaluating the QOL
among various DMT users have shown varying results
(11). Given inconsistent findings and lack of literature, this
study aims to assess the relationship between treatment
modalities (injectable vs. oral therapy) and psychiatric
symptoms and QOL in individuals with multiple sclerosis.

Materials and Methods

This cross-sectional study included patients diagnosed
with multiple sclerosis. Patients diagnosed with MS

according to McDonald’s 2017 criteria (18) who applied
to the Neurology clinic outpatient unit at the University
of Health Sciences Turkey, istanbul Bagcilar Training and
Research Hospital between March 2023 and August 2023
were included. The study groups were as follows: Patients
receiving injectable therapy, patients receiving oral DMTs,
and healthy controls. Patients aged between 18 and 65
years, literate, and with no treatment changes for at least
1 year will be included in the study. Patients with a history
of another neurological disease, such as head trauma
that would prevent the interview, mental retardation,
dementia, and other neurological diseases that could lead
to organic mental disorders, such as epilepsy, using another
immunosuppressive drug, and patients with psychiatric
diagnosis or treatment were excluded. Healthy controls
consisted of individuals aged 18-65 years that were literate
and without neurological and psychiatric disease diagnoses
and treatment.

Initially, 90 MS patients were included in the study.
However, 22 patients were excluded because of irregular
medication use, 12 patients because of treatment changes
related to unresponsiveness, and 14 patients because of the
addition of steroids to their treatment.

Informed consent was obtained verbally and in writing
from all participants. We administered the semi-structured
socio-demographic and clinical data form, Hamilton
depression rating scale (HAM-D), 36-item short form
survey (SF-36), Hamilton anxiety rating scale (HAM-A),
and headache impact test (HIT-6) to consenting patients
participating in the study. Expanded disability status scale
(EDSS) scores were calculated during the neurological
examination of the patients by a clinician.

Ethical Approval

The research protocol underwent scrutiny and approval
from the Scientific Research Ethics Committee of the
University of Health Sciences Turkey, Hamidiye Faculty of
Medicine (IRB: 30.12.2022-28/1), strictly adhering to the
principles outlined in the Declaration of Helsinki.

Measures

The anxiety scale, developed by Beck et al. (19), evaluates
the frequency of anxiety symptoms using a 21-item self-
assessment scale with scores ranging from 0 to 3. A higher
score signifies a greater level of anxiety experienced. A
Turkish validity and reliability study for this scale was
conducted by Ulusoy et al. in 1996.

The Beck depression scale (BD]) is a self-report instrument
that gages emotional, cognitive, somatic, and motivational
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states using a Likert-type scale with 21 items. Each question
is scored between 0 and 3, and a higher score indicates a
more pronounced level of depression. The Turkish validity
and reliability study for the BDI was carried out by Tegin in
1987 and Hisli (20).

The SF-36 is a generic instrument that assesses health-
related QoL over the past four weeks across eight
dimensions: Physical functioning (PF), role physical (RP),
bodily pain (P), general health (GH), vitality (V), social
functioning (SF), role emotional (RE), and mental health
(MH). All items related to each dimension (excluding
health transition) are aggregated and transformed into a
scale ranging from 0 to 100, where a higher score indicates
a better state of health or well-being (21,22).

The six-item headache impact test (HIT-6) offers a
comprehensive assessment of adverse headache impact
and is designed for both clinical practice and research. It
evaluates the impact on social functioning, role functioning,
vitality, cognitive functioning, psychological distress, and
headache pain severity. The HIT-6 score, ranging from 36 to
78, indicates impact severity, with larger scores indicating
greater impact. Severity categories are as follows: Little or
no impact (49 or less), some impact (50-55), substantial
impact (56-59), and severe impact (60-78). HIT-6 exhibits
excellent internal consistency, test-retest reliability,
construct validity, and responsiveness in general headache
patients (23).

Statistical Analysis

Statistical analysis was performed using IBM SPSS.
Descriptive statistical methods such as mean, standard
deviation, frequency, and percentage were used to analyze
the study data. The normality of quantitative data was
assessed using the Shapiro-Wilk test. Non-normally
distributed quantitative variables were compared between
groups using the Kruskal-Wallis test, and post-hoc analysis
was conducted using the Mann-Whitney U test. The chi-
square (x?) test was employed to compare qualitative
variables across groups. Correlations between parametric
variables were assessed using Pearson’s test, with statistical
significance set at p<0.05.

Results

Table 1 compares the socio-demographic and clinical data
of the participants in the current study. Grouping of the
patients (n=61) according to their current drug regimen
indicated that 22 patients were using oral therapy, 19
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were using injectable therapy, and 20 were using healthy
controls. The average age for oral therapy was 38.95+9.56,
injectable therapy was 39.61+10.57, and healthy control
was 39.55+11.73. 54.5% of oral therapy, 68.4% of injectable
therapy, and 45% ofhealthy controls were female. No notable
statistical distinction was detected across the three groups
concerning age and gender (p>0.05). The educational level
(measured in years) significantly differed, with higher
levels observed in the healthy control group compared
with both the oral therapy and injectable therapy groups
(p<0.001). No significant differences were found in marital
status, smoking habits, duration of disease, and history of
psychiatric disorders among the oral therapy, injectable
therapy, and healthy control groups (p>0.05). Individuals
receiving oral and injectable therapies exhibited a higher
frequency of “no/irregular” employment status compared
with the healthy control group (p<0.05). The average EDSS
score of the oral therapy group was 2.17+1.38 and the
injectable therapy group was 2.25+1.35, and no statistically
significant variation was noted between the groups.

Both HAM-D and HAM-A scores were significantly lower
in the healthy control group than in the oral therapy group
and the injectable therapy group (p<0.05). HIT-6 scores
did not show statistically significant differences among
the three groups (p>0.05). Physical functioning, general
health subscales, and SF-36 total scores were significantly
higher in the healthy control group than in the oral therapy
and injectable therapy group (p<0.05). The pain and social
functioning subscale scores were notably lower in the
injectable therapy group than in the healthy control group,
with statistical significance (p<0.05).

Table 2 presents the correlation values between socio-
demographic and clinical data. HAM-A (r=-0.607, p<0.01)
and HAM-D (r=-0.560, p<0.01) scores exhibited a negative
correlation with SF-36 total scores. Moreover, a negative
correlation was noted between the HIT-6 score and the SF-
36 total score (r=-0.313, p<0.05). The correlation data for the
SE-36 subscales and other variables can be found in Table 2.

Discussion

Evaluating the QoL in patients with MS has become
integral to diagnosis, aiming to minimize its negative
impact on daily functioning through treatment (24). Our
study contributes to the literature by assessing QoL and
psychiatric symptoms in patients receiving both oral and
injectable disease-modifying therapy (DMT). Our findings
show that the effects of oral and injectable DMT use on QoL
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Table 1. Comparative evaluation of socio-demographic and clinical data

All participants

Oral therapy

Injectable therapy Healthy control

(n=61) (n=22) (n=19) (n=20)
Mean * SD/n (%) Mean *SD/n (%) Mean *SD/n (%) df/y? p' p? p? p*
2Age 38.951+9.56 39.61£10.57 39.55%11.73 2 0.882
aEducation (years) 10.27+£4.90 1211+£3.66 16.9+£6.52 2 0.000
bGender (female) 12 (54.5) 13 (68.4) 9 (45.0) 2186 0.335
bMarital status (not 8(36.4) 8 (421) 3(15.0) 3.775 0151
married)
"Employment (no/ 13 (59.1) 11 (57.9) 1(5.0) 16.976 0.002 OT>HC, IT>HC
irregular)
bSmoking (yes) 2(97) 6 (31.6) 8 (40.0) 5.581 0.061
PHistory of psychiatric 5(22.7) 4 (211) 1(5.0) 2.839 0.242
disorders (yes)
2Duration of disease 8.47+3.98 7.31+£5,08 - 1 0.21
(years)
2EDSS 217£1.38 2.25%1.35 - 1 0.727
*HAM-D 156.27+£8.04 11.38%7.45 5.20%+5.69 2 0.000 0.221 0.000 0.010
*HAM-A 14,001+8.34 13.0+9.24 6.05+5.08 66 0.003 0.656 0.001 0.014
2HIT-6 53.68+8.13 54.66%10.08 49.45+8.39 2 0152
aSF-36 total 491.35+134.14 491.78+149.16 593.98+116.53 2 0.024 0937 0.018 0.018
aPhysical functioning 76.81121.90 75.78124.79 92.00+12.29 2 0.006 100 0.001 0.030
Role limitations due to 62.50+38.38 59.21£37.46 80.00£32.03 2 0.142
physical health
Role limitations due to 51.51+39.47 68.42+£40.78 73.33£36.83 2 0125
emotional problems
aEnergy/fatigue 51.13%£19.87 50.26+£23.24 57.25+23.47 2 0.358
2Emotional well-being 57.45+18.20 54.94+21.03 65.40+17.47 2 0.209
aSocial functioning 68.181+19.94 64.471+18.75 7750%+18.40 2 0.043 0.421 0.096 0.015
2Pain 72.61£23.97 63.15+23.00 79.50%12.23 2 0.078 0180 0.460 0.019
aGeneral health 51131+16.47 55.52+£22.16 69.001+14.47 2 0.003 0.377 0.000 0.035

p": Oral therapy vs. injectable therapy vs. healthy control, p2: Oral therapy vs. injectable therapy, p*: Oral therapy vs. healthy control, p* Injectable therapy vs. healthy control,
p<0.05 statistically significant (bold values). x?: Chi-square, SD: Standard deviation, OT: Oral therapy, IT: Injectable therapy, HC: Healthy control, EDSS: Expanded disability
status scale, HAM-D: Hamilton depression rating scale, HAM-A: Hamilton anxiety rating scale, HIT-6: Headache impact test, SF-36: 36-Item short form survey,

2 Kruskal-Wallis and Mann-Whitney U tests as post-hoc tests were used, ®: Chi-square test was used. p® p* Mann-Whitney tests as post-hoc tests were

Table 2. Correlation analysis of socio-demographic data and clinical characteristics

r Age Duration of the illness EDSS HAM-D HAM-A HIT-6
Physical functioning -0.414** -0.229 -0.228 -0149 -0.239 -0.260
Role limitations due to physical health -0.480** -0.238 -0.373* -0.421** -0.368* -0.290
Role limitations due to emotional problems -0.361* -0.359* -0.419** -0.295 -0.399** -0.032
Energy/fatigue -0.217 -0.060 -0112 -0.544% -0.501%* -0.309
Emotional well-being -0.030 0.066 -0185 -0.500%* -0.415%* -0173

Social functioning -0.201 -0.008 -0.057 -0.582** -0.488** -0127

Pain -0.216 -0.244 -0.092 -0180 -0.586** -0.306
General health -0.342* -0.060 -0.041 -0.538** -0.379* -0.305
SF-36 total -0.446** -0.248 -0.343* -0.560** -0.607** -0.313*

r: Pearson correlation coefficient, EDSS: Expanded disability status scale, HAM-D: Hamilton depression rating scale, HAM-A: Hamilton anxiety rating scale, HIT-6:
Headache impact test, SF-36: 36-Item short form survey, *: The correlation is significant (two-tailed) at the 0.05 level, **: Correlation is significant at the 0.01 level (two-tailed)
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and psychiatric symptoms are similar. Moreover, although
the patients were under treatment, they had poor QoL and
more psychiatric symptoms than the healthy control group.

Clinical outcomes in MS result from a complex interplay of
immune-mediated inflammation and neurodegeneration
(25). Inflammatory demyelinating lesions in the CNS’s
white matter are the recognized hallmark, leading to
symptomatic relapses. While these white matter lesions
are well identified, it is increasingly acknowledged that
gray matter lesions, though harder to detect with magnetic
resonance imaging, may be more extensive (25). Moreover,
gray matter plays a pivotal role in enabling normal daily
functioning in humans (26). However, current disease-
modifying treatments have primarily been assessed on the
basis of their impact on white matter lesions and licensed
for their effect on relapses (25). In our study, we found that
depression and anxiety scores were higher in patients with
MS than in healthy controls, regardless of the treatment
modality. Perhaps this is because DMTs have more
pronounced effects on white matter lesions than on gray
matter lesions, regardless of the route of administration.

In our study, no notable differences were found in both
QoL and clinician-reported disability status between
patients using oral and injectable DMTs. Previous studies
comparing QoL among users of injectable and oral DMTs,
as well as those switching between them, have shown
conflicting results (27-31). In agreement with our findings,
Stuchiner et al. (11) observed no significant differences
in the impact of transitioning to oral disease-modifying
therapies on patient QoL. For instance, the evaluate patient
outcomes trial found improved outcomes when patients
switched from injectable to oral DMT fingolimod, including
enhanced QoL and reduced fatigue and depression (29-31).
In contrast, a study on patients switching to teriflunomide
found sustained stable QoL. In another study comparing
the QoL among relapsing MS patients using different
DMTs, no significant differences were noted between users
of fingolimod, interferon p-1b, and natalizumab (27).

Major depressive disorder and anxiety disorders are
frequently found in individuals with MS and are linked to
decreased treatment adherence, poorer functional status,
and lower QoL (32). In our study, we found that depression
and anxiety scores were higher in patients with MS than
in healthy controls, regardless of the treatment modality.
Moreover, we observed that the presence of both anxiety
and depression symptoms is related to poor QoL in MS
patients. While depression in MS has been extensively
studied, anxiety disorders have received less attention (32).
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Studies using self-report scales indicate a point prevalence
of clinically significant anxiety in MS ranging from 25% to
41% (33,34). Anxiety symptoms had a more pronounced
negative impact on the QoL subparameters than depression
symptoms in our study.

Study Limitations

Our study had several limitations. Although we grouped
drugs by the type of use, we did not consider potential
effects based on their pharmacological properties and
doses. In addition, we did not evaluate MS severity. The
cross-sectional design and limited number of participants
restrict the generalizability of our study’s results.

Conclusion

The approval of new oral drugs for MS offers benefits
and more convenient administration routes. However,
concerns arise because of the lack of long-term efficacy
data and the potential for several adverse events. Oral DMT
use may not be superior to injectable DMT use in terms
of QoL, disability, and psychiatric symptoms. Moreover,
despite effective treatments, psychiatric disorders in MS are
under-detected and under-treated. Hence, determining the
optimal treatment for each patient requires comprehensive
assessments of safety, efficacy, monitoring needs,
tolerability, and cost-effectiveness.
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Is Adenoid Hypertrophy Associated with
Childhood Afebrile Seizure?

Adenoid Hipertrofisi Cocukluk Cag1 Afebril Konviizyonu ile Iligkili
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Obijective: Afebrile seizures may occur during childhood and may
recur with different etiologies. The relationship between hypoxia and
disease has been frequently emphasized in the literature. Our aim was
to determine whether airway stenosis and adenoid tissue volume are
effective in the course of afebrile seizures and, if so, to determine how
this relationship is correlated.

Method: Adenoid tissue volume and nasopharyngeal distance were
measured from brain magnetic resonance imaging images taken for
routine cranial imaging of children aged 2-8 years who presented to the
Pediatric Emergency Unit of Van Yuzlncl Yil University Hospital with
afebrile seizures. Demographic characteristics, anticonvulsant drug use,
adenoid hypertrophy symptoms, and the number of convulsive episodes
were recorded. Statistical analysis was performed on the variables
determined.

Results: This study examined 156 children who were admitted to the
hospital with afebrile seizures between the specified dates, within the
specified age range, and who met the inclusion criteria were examined.
The mean ages of the 92 boys and 64 girls were 3.94+0139 years. No
statistically significant intergroup difference was found between the sexes
regarding age, number of afebrile seizure episodes, or nasopharyngeal
distance (p>0.05). Although 145 (92.9%) of the patients were using only
one anticonvulsive drug, 11 (71%) were using two anticonvulsive drugs.
Adenoid tissue volume dimensions were significantly higher in boys
(217£0.09) than in girls (1.87£0.12) (p=0.023). There was a statistically
significant positive correlation between adenoid volume and the number
of afebrile seizure episodes (r=0.586, p=0.0001; n=156).

Conclusion: Increased volumetric adenoid tissue size may be an
effective factor in recurrent episodes of childhood afebrile seizure.

Keywords: Adenoid hypertrophia, afebrile seizure, childhood

Amag: Afebril konvizyonlar cocukluk gaginda farkli etiyolojilerle ortaya
¢ikabilmekte, farkli etiyolojilerle tekrar edebilmektedir. Literattrde siklikla
hipoksi ile hastaligin iligkisi vurgulanmis olup amacimiz hava yolu darhigi
ve adenoid doku voltimuntn afebril konviizyonlarin seyrinde etkili olup
olmadigini, varsa bu iligskinin nasil bir iliski gosterdigini saptamaktir.

Yéntem: Van Yiiziincii Yil Universitesi Hastanesi Gocuk Acil Unitesi'ne
afebril konviizyon ile bagvuran 2-8 yas arasindaki gocuklarin rutin kraniyal
gorlntulemesi igin ¢ekilen beyin manyetik rezonans gorintllerinden
adenoid doku volimu ve nazofarengeal mesafesi olglmleri yapildi.
Hastalarin demografik ¢zellikleri, antikonvilzan ilag kullanimlari, adenoid
hipertrofisi semptomlari ve konviilziv atak sayilari kaydedildi. Belirlenen
degiskenler agisindan istatistiksel analiz yapildi.

Bulgular: Calismada, belirlenen tarihler arasindaki hastanemiz gocuk acil
Unitesine afebril konvizyon ile bagvuran, belirlenen yas araligindaki ve
dahil edilme kriterlerine uygun 156 gocuk retrospektif olarak incelenmistir.
Doksan iki erkek ve 64 kiz gocugunun ortalama yasl 3,940,139 olup
cinsiyetler arasinda yas, afebril konviizyon atak sayisi ve nazofaringeal
mesafe agisindan istatistiksel anlamli farklilik saptanmamistir (p>0,05).
Hastalarin 145'i (%92,9) sadece bir antikonvilsif ilag kullanirken, 11 (%71)
iki antikonvdilsif ila¢ kullanmaktaydi. Adenoid doku volim boyutlari erkek
cocuklarinda (2,17£0,09) kiz gocuklarindan (1,87+0,12) istatistiksel olarak
anlamli sekilde yiiksekti (p=0,023). Cocuklarin adenoid volimu ve afebril
konviizyon atak sayilari arasinda ise istatistiksel olarak anlamli sekilde
pozitif yonde bir korelasyon mevcuttu (r=0,586, p=0,0001; n=156).

Sonug: Adenoid doku vollmetrik boyutlarinda artig gocukluk cagi atessiz
konvuizyon ataklarinda etkili faktorlerden biri olarak distnulebilir.

Anahtar kelimeler: Adenoid hipertrofi, afebril ndbet, ¢ocukluk ¢agi
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Introduction

A seizure is a short-term change in regular electrical activity
in the brain that leads to changes in perception, awareness,
movement, or behavior (1). Seizures, broadly classified as
febrile and non-febrile, account for approximately 1% of
emergency department admissions (2). Many underlying
pathological causes, such as infections, genetics, traumatic
or non-traumatic brain injury, metabolic or electrolyte
disturbances, and neurodevelopmental conditions, can
result in abnormal neuronal activity even in the absence of
fever (3). This aspect adds complexity to clinical assessment
and raises questions regarding causes and the probability
of recurrence (4). Afebrile seizures are neurological
conditions characterized by the occurrence of two or more
seizures with a gap of at least 24 hours between them, often
without a known cause. Childhood epilepsy is linked to
various additional health issues, such as social-emotional
and cognitive difficulties (5). Longer seizure duration,
hyperglycemia, age at onset 211 years, and acidosis were
predictive of seizure recurrence in children with new-onset
afebrile seizures (6). Abnormal electroencephalography
(EEQG) findings are also considered in the risk of recurrence
(7

Adenoid hypertrophy is usually self-limiting and resolves
during puberty when adenoids atrophy and regress (8).
Diagnosis of adenoid tissue size with infectious and non-
infectious etiologies can be performed with lateral direct
radiography or flexible nasopharyngoscopy without the
risk of radiation using a reliable and satisfactory method
(9,10). It may cause narrowing of the passage in the
upper respiratory tract and may lead to undesirable long-
term effects if not treated at the appropriate time (11).
In the literature, cognitive impairment in patients with
adenoid hypertrophy has also been shown to be reversed
by adenoidectomy (12), and amygdala/hippocampus
volume ratios were higher in children with adenotonsillar
hypertrophia-induced obstructive sleep apnea syndrome
(OSAS) (13). Because intermittent hypoxemia may cause
changes in some brain structures, we aimed to determine
whether there is a relationship between unprovoked
afebrile seizures and adenoid tissue volume.

Materials and Methods

Subjects

Between 1/9/2018 and 1/5/2021, patients between 2 and
8 years of age admitted to the pediatric emergency unit
with afebrile seizure, with no cerebral pathology on routine

brain magnetic resonance imaging (MRI) imaging and no
biochemical pathology on laboratory tests were included
after ethics committee approval (2023/11-12). Patients
under 2 years and over 8 years of age, patients with febrile
seizure, patients with congenital cerebral anomalies, and
patients with intracranial mass, bleeding, demyelinating,
and metabolic diseases were not included.

Volumetric Adenoid Measurements

By a radiologist with 10 years of experience, raw images
were converted to multiplayer reformation images in an
magnetic resonance (Siemens magnetom, Altea, 1.5T,
Germany) workplace. The area of the adenoid tissue
entering each cross-sectional area from right to left on the
sagittal images was measured by manual method, and the
areas were combined with the volume generation module
in preset settings, and the data obtained were recorded in
cubic centimeters.

Statistical Analysis

Descriptive statistics were used to summarize continuous
variables, including mean, standard error, median, and
interquartile range. Categorical variables were summarized
using counts and percentages. The Mann-Whitney U test
was employed to compare non-categorical variables with
continuous variables. Pearson correlation coefficients were
computed to assess the relationships between continuous
variables. Statistical significance was set at 5%, and
calculations were conducted using the SPSS (IBM; version
26) statistical software package.

This study did not receive financial support, and there are
no conflicts of interest among the authors. The Van Yiiziincii
Y1l University Non-Interventional Clinical Research Ethics
Committee approved the study (no: 2023/11-12).

Results

A total of 156 children in the specified age range who
presented to the Pediatric Emergency Unit of Van Yiiziincii
Y1l Hospital with afebrile seizure between the specified
dates and who met the inclusion criteria were determined.

The mean age of 92 (58.9%) boys and 64 (41.1%) girls
was 3.94+0.139 years, and no statistically significant
difference was found between the sexes in terms of age,
number of afebrile seizure episodes, and nasopharyngeal
distance (p>0.05). Although 145 (92.9%) of the patients
were using only one anticonvulsive drug, 11 (7.1%) were
using two anticonvulsive drugs. All patients were taking
their medication regularly. Eighty-five (54.4%) patients
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were being treated with sodium valproate, 28 (17.9%)
with phenobarbital, and 36 (23%) with levetiracetam.
Seven (4.5%) patients were receiving dual combinations of
different antiepileptic drugs. All patients were taking their
medications regularly.

Adenoid tissue volume dimensions were significantly
higher in boys (2.17+0.09: mean + stderror) than in girls
(1.87+£0.12; mean + stderror) (p=0.023) (Table 1). There
was a statistically significant positive correlation between
adenoid volume and the number of afebrile seizure
episodes (r=0.586, p=0.0001; n=156) (Figure 1).

Discussion

Conditions affecting the central nervous system, which
both develop intensively from childhood to adolescence
and are most vulnerable to injury in childhood, can lead
to problems such as attention deficit, autism spectrum
disorder, developmental delay, learning difficulties,
cerebral palsy, and seizures (14-16). Seizures were ranked
among the prevalent neurological conditions observed in
pediatric emergency units. Timely identification of epilepsy
onset in children experiencing non-fever-related seizures

Table 1. Age, adenoid volume, and seizure episodes
according to gender

Gender n Median Mean p
(1QR) rank
Age Male 92 4 (2.75) 80.57 0.483
Female 64 3(3) 75.52
Adenoid volume Male 92 2(1.38) 85.37 0.023
Female 64 1.7 (1.27) 68.63
Nasopharyngeal Male 92 21(1.68) 74.64 0.201
distance Female 64  23(25) 8405
Seizure Male 92 3(1) 83.63 0.068
recurrence Female 64  3(1) 7113
IQR: Interquartile range
6
5 ° oo oo ° [ °
s | e
54 e e e ee o o oo oo . °
30 T T A e
23 ooonol'ono,_gpnco'i"u eo00ce o0 o °
© || e
§ 2 -OUB;;;;ooooooooooo o0 °
w
1 eocce o °
0
0 1 2 3 4 5 6

Adenoid volume (cm?)

Figure 1. Seizure recurrence and adenoid volume
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is of paramount importance (17). When assessing the first
occurrence of afebrile seizures in children, according to the
recommendations of the American Academy of Neurology,
itisadvised to include EEG and neuroimaging examinations
as part of neurodiagnostic assessments (18,19).

In a study in which the determinants of abnormal
electroencephalogram and neuroimaging findings were
investigated in children admitted to the emergency
department with afebrile seizures, the number of boys and
girls was almost equal (4), whereas in our patient group,
male patients were more common. In a study published
in 2015 from a center in Japan, when the recurrence risks
of patients aged between 1 month and 15 years who were
followed up for at least 2 years after the first unprovoked
seizure were evaluated, partial seizures were found to be
statistically significant compared with generalized seizures
in terms of recurrence. Children with focal discharges had
significantly more recurrences than those with normal EEGs
(20). The risks of recurrence of afebrile seizures include
lethargy and lactate elevation, duration of the seizure, and
age at onset (17). Age at onset 211 years, acidosis, longer
seizure duration, and hyperglycemia were predictors of
seizure recurrence in children who experienced their
first afebrile seizure (6). The relationship between seizure
susceptibility and chronic hypoxia has also been shown in
recent years. Long-term oxygen deprivation does not just
initiate the activation and proliferation of microglia and
astrocytes due to oxidative stress and neuroinflammation;
it also leads to neuronal excitotoxicity by suppressing
sodium and potassium ATP activity, elevating blood-brain
barrier permeability, altering ion transporter expression,
and diminishing cerebral blood flow (16).

Adenoids, lymphoid tissue known as part of the Waldeyer
ring, can cause OSAS, chronicsinusitis, otitis, developmental
anomalies in the craniofacial region, speech disorders,
and articulation errors. It is also known that oxygen
saturation is affected, and hypoxic status occurs due to
airway obstruction and respiratory difficulties in people
with enlarged adenoid tissue associated with different
causes (11,13,15). Finger palpation and oral examination
of adenoids using a mirror or direct radiography of the
lateral nasopharynx are frequently used to detect adenoid
tissue (21,22). In recent years, nasal endoscopy has also
been widely used for diagnosis (23). Although MRI is
not a routine procedure for nasopharyngeal adenoid
hypertrophy, it is often used in head and neck imaging
studies. When the cranio-caudal, left-right, and anterior-
posterior dimensions of nasopharyngeal adenoid tissues in
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approximately 6700 MRIs taken in the same health center
between 0-82 ages are measured, it has been shown that
adenoid tissue significantly regresses with age in head/
neck MRI imaging performed for different reasons in
different age groups. The cranio-caudal and left-right sizes
of nasopharyngeal adenoid hypertrophy were largest in 0-9
years and decreased with age (24). On the other hand, in
a different study, it was declared to disappear completely
in adulthood. This study evaluated 189 patients who were
referred for brain MRI scan with no history or clinical
evidence of adenoid disease to determine the age-specific
appearance of normal adenoid tissue, as measured on
sagittal T1-weighted midline MRI images (25). In animal
model studies, obstructive sleep apnea was found to
induce neuronal cell loss in several brain regions, resulting
in brain regions leading to changes in mood and cognition
functions, particularly in the pediatric age. A review of the
available evidence shows that many of the arguments in
favor of causality converge and support the notion that OSA
can cause both reversible and irreversible neural damage
and functional impairments (26). In a study including 10
children with polysomnographically confirmed OSA and
8 healthy controls of similar age and sex with no evidence
of sleep-disordered breathing in an overnight sleep study;,
Kheirandish-Gozal et al. (27) reported that several brain
regions in children with obstructive sleep apnea, including
the middle and posterior corpus callosum, prefrontal
cortex, hippocampus, thalamus, and cerebellar areas,
demonstrated decreased entropy values. MRI alterations
pointed to acute pathological impacts caused by
obstructive sleep apnea (27). In a comparative study of 100
patients with adenotonsillar hypertrophy and OSAS and
100 healthy children in the same age group, children with
adenotonsillar hypertrophy and OSAS displayed greater
amygdala sizes and ratios of amygdala to hippocampus
volumes compared with their healthy counterparts.
However, their hippocampal volumes were comparatively
lower. Additionally, there was a correlation between the
duration of the disease and the presence of hypoxemia
conditions with amygdala/hippocampus volume ratios.
Apnea-hypopnea index and SaO, <90% were significantly
positively correlated with amygdala and hippocampus
ratios (13). Canessa et al. (28) examined the brain structures
of children with OSA and discovered reduced volumes in
several brain regions, including the hippocampus, left
posterior parietal cortex, and right superior frontal gyrus,
compared with the healthy control group. This study of
17 children with OSA demonstrated for the first time the
existence of structural brain abnormalities in regions

vulnerable to hypoxemia that can be altered by treatment
(28). We believe that adenoid tissue, which causes oxygen
changes with the narrowing of the airway passage, is
associated with childhood afebrile seizures. With these
data in the future, there will be advances in research that
will make progress on whether individualized therapies
exist to deepen the relationship between chronic hypoxia,
which we know increases neuronal excitability, and seizure
susceptibility.

Study Limitations

The validity of our retrospective study is an important
limitation. In the future, follow-up according to seizure
type, EEG findings, and sleep disorders in a wider age range
and prospective follow-up will help obtain more detailed
results.

Conclusion

Since no study on adenoid dimensions, afebrile convulsions,
and seizure attacks has been found in the literature to the
best of our knowledge, our study showed that adenoid
volumetric may be among the factors that cause recurrence
in children with seizures, and adenoid size should be kept
in mind as a risk factor for seizure recurrence.
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Effects of Type D Personality on SARS-CoV-2-
Related Fears, Anxiety, and Depression in Patients

with Chronic Pain

Kronik Agr1 Hastalarinda Tip D Kisilik Ozelliklerinin SARS-CoV-2 Iliskili
Korkular, Anksiyete ve Depresyon Uzerindeki Etkisi

® ilknur Topal Yarat

Istanbul Medipol University International School of Medicine, Department of Physical Medicine and Rehabilitation, Istanbul, Turkey

Objective: Individuals experiencing chronic pain have an elevated risk of
psychological distress during a pandemic. This study aimed to examine
the correlation between type D personality traits, apprehension regarding
diseases and viruses, and anxiety and depression in patients with chronic
pain throughout the pandemic period.

Method: The study included 115 patients with chronic pain who presented
to the physical therapy outpatient clinic of our hospital. Data were
collected from the patients using five instruments: Socio-demographic
data form, visual analog scale, type D personality scale, fear of illness
and virus evaluation scale (FIVE), Beck depression inventory, and Beck
anxiety inventory. Participants were divided into two groups based on
their type D personality, and data from the two scales were compared.

Results: Type D personality traits were identified in 36 patients with
chronic pain included in the study. Although demographic characteristics
showed no disparities between groups, individuals exhibiting type D
personality traits displayed elevated scores in FIVE total, illness, and
contamination fear, as well as anxiety and depression, compared with
those without type D personality (p=0.013, p=0.027, p=0.032, p=0.009,
and p=0.032, respectively).

Conclusion: In patients with chronic pain, type D personality traits are

associated with increased anxiety and depression along with fear of
Coronavirus disease-2019-related illness and virus.

Keywords: Anxiety, chronic pain, COVID-19, depression, fear of iliness
and virus evaluation scale, SARS-CoV-2, type D personality

Amag: Kronik agri yasayan bireyler, bir pandemi stirecinde psikolojik
sikintiya daha fazla maruz kalabilirler. Bu ¢alisma, pandemi doneminde
kronik agri hastalarinda tip D kisilik ozellikleri, hastalik ve virus korkusu
ile anksiyete ve depresyon arasindaki iliskiyi incelemeyi amaglamaktadir.

Yontem: Calismaya hastanemizin fizik tedavi poliklinigine bagvuran
115 kronik agrili hasta dahil edildi. Veriler, hastalardan bes enstriiman
kullanilarak toplandi: Sosyo-demografik veri formu, gorsel analog
skala, tip D kisilik olgedi, hastalik ve virus degerlendirme 0lgegi (FIVE),
Beck depresyon envanteri ve Beck anksiyete envanteri. Katiimcilar, tip
D kisiliklerine gore iki gruba ayrildi ve olgeklerden elde edilen veriler
karsilastirild.

Bulgular: Calismaya dahil edilen kronik agrili hastalarin 36'sinda tip
D kisilik ozellikleri tespit edildi. Demografik ozellikler agisindan gruplar
arasinda farkliik gozlenmezken, tip D kisilik 6zelliklerine sahip olanlarda,
tip D kisilik ozellikleri olmayanlara gore daha yliksek FIVE toplam skorlari,
hastalik ve kontaminasyon korku skorlari ile anksiyete ve depresyon
skorlari saptandi (sirasiyla p=0,013, p=0,027, p=0,032, p=0,009 ve
p=0,032).

Sonug: Kronik agrili hastalarda, tip D kisilik ozellikleri Koronaviris
hastaligi-2019 ile iliskili hastalik ve virlis korkusu ile birlikte artmis
anksiyete ve depresyon ile iliskilidir.

Anahtar kelimeler: Anksiyete, COVID-19, depresyon, hastalik ve virls
degerlendirme 6lgegi, kronik agri, SARS-CoV-2, tip D kisilik
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Introduction

The initial recognition of severe acute respiratory
syndrome-coronavirus-2 was the identification of a novel
viral respiratory condition in Wuhan, China, in December
2019, and spread rapidly through the respiratory tract,
affecting the entire world (1). On March 11, 2020, the World
Health Organization officially classified the illness as a
worldwide pandemic, marking a critical juncture in the
global health landscape (2).

Because the exact course of this first-ever pneumonia was
unknown, uncertainty and panic arose around the world. A
global quarantine was imposed with significant restrictions
on education, social life, and work. The goal was to slow
the spread of the virus. Socio-economic problems, social
isolation, and feelings of loneliness elevate psychosomatic
symptoms such as depression and anxiety, particularly
acute stress, in society, besides the fear of illness, death,
and loss of loved ones (3). There has also been a significant
increase in the diagnosis of sleep disorders and post-
traumatic stress disorder (3).

Chronic pain is characterized by the International
Association for the Study of Pain (IASP) as enduring or
repetitive pain that persists beyond a 3-month duration or
persists after the usual tissue recovery period (4). It affects
approximately 20% of the general population (5). Chronic
pain causes disability, emotional instability, and social
isolation, all of which significantly reduce quality of life (5).
Pain management is a fundamental human right. However,
the Coronavirus disease-2019 (COVID-19) pandemic has
forced healthcare systems worldwide to devote resources to
intensive care units and other COVID-19-specific facilities.
Elective health services, including those for chronic pain,
were suspended during this period. This leads to major
disruptions in the management of patients with chronic
pain (5). In addition, the fear of death from the disease,
uncertainty, anxiety about the future, and the sense of
being alone due to the inability to access health services
have placed patients with chronic pain among the groups
at higher risk of psychological distress compared to the
broader community (5).

Type D personality may increase susceptibility to
psychological distress during the COVID-19 pandemic.
It is defined as a chronically stressed personality
characterized by negative affect and social inhibition
(6). Negative affect is described as an inclination
toward adverse emotions such as melancholy, unease,
despondency, and restlessness, while social inhibition
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is defined as an incapacity to convey emotions in social
settings due to the apprehension of rebuff (6,7). People
with type D personality disorder are more likely to
experience psychological distress, anxiety, depression,
and physical and mental illness than those who do not
have this personality (8,9).

We postulated that individuals exhibiting type D personality
traits would demonstrate a correlation with heightened
levels of anxiety, depression, and apprehension regarding
COVID-related contamination and illness within the
cohort of patients with chronic pain in our investigation.
Individuals with type D personality traits are at increased
risk of psychological distress during the pandemic among
chronic pain patients. This study aimed to evaluate the
impact of COVID-19 on the psychological aspects of
individuals with chronic pain and investigate the influence
of type D personality characteristics on these psychological
symptoms. Consequently, an early identification of high-
risk cohorts becomes feasible, thereby enabling timely
referral for psychiatric interventions among susceptible
individuals.

Materials and Methods

Sample

Participants included 115 patients who presented to our
hospital’s physical therapy outpatient clinic during the
COVID-19 pandemic, were diagnosed with chronic pain
according to the IASP’s 2020 chronic pain diagnostic
criteria, and were scheduled to receive electrotherapy
treatment in our hospital’s physical therapy department
(4). None of our patients were carrying COVID-19.

Inclusion and Exclusion Criteria

Inclusion criteria for the study; being between the ages
of 18-65, having chronic regional pain lasting longer
than 3 months, exclusion criteria; no known psychiatric
or neurological disease. All participants consented to
participate in the study.

Ethical Considerations

The study adhered to the ethical principles stated in the
Declaration of Helsinki. This study was approved by the
Ethics Committee for Clinical Research at the Medipol
University Faculty of Medicine (10840098-772.02-1217).
The study was explained to the participants, and written
informed consent was obtained.
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Evaluation

Several instruments were used to collect data. All
participants completed the socio-demographic data form,
visual analog scale (VAS), type D personality scale, Beck
anxiety inventory, Beck depression inventory, and fear of
illness and virus scale (FIVE).

Socio-demographic data form: This form assesses
participants’ age, gender, education, occupation, marital
status, smoking and alcohol use, history of chronic illness,

drug use, psychiatric illness, and psychiatric drug use.

VAS: The VAS is evaluated on a scale of 10 points. 0 indicates
no pain and 10 points indicates unbearable pain. One-three
indicates mild, 4-7 moderate, 8-10 severe pain (10).

Type D personality scale (DS-14): The DS-14 assesses
distressed personality. It contains 14 items characterized
by two subscales: Negative affect and social inhibition.
Each item has a score ranging from 0 to 4 (11). Individuals
who scored 10 or higher on both subscales are classified as
having a type D personality.

Beck anxiety inventory: The Beck anxiety scale was used
to measure anxiety levels. The test comprises 21 questions
with scores ranging from 0 to 3. The scale yields a total score
ranging from 0 to 63, with high scores indicating high levels
of anxiety (12).

Beck depression inventory: The Beck sepression inventory
consists of 21 questions, each with a score ranging from 0
to 3. The total score ranged from 0 to 63, with higher scores
indicating severer depression (13).

FIVE scale: This scale was developed by Professor Jill
Ehrenreich-May from the University of Miami. There are
three versions of FIVE (adult, child and parent). The adult
version consists of a total of 35 items and four subscales (1:
Fears about contamination and illness, 2: Fears about social
distancing, 3: Behaviorsrelated toillness and virus fears, and
4: Impact of illness and virus fears). This is a 4-point Likert-
type scale consisting of 35 questions, with scores ranging
from 1 to 4 (14). The scale generates a total score ranging
from 0 to 140. Total and percentile scores can be calculated
for each subscale. The subscale totals are as follows: 36 for
the fears of contamination and illness subscale, 40 for fears
about social distancing, 56 for behaviors related to illness
and virus fears, and 8 for the impact of illness and virus
fears. Higher scores on the behaviors related to illness and
virus fears subscale indicate that fear-related behaviors
were more frequent. Higher scores on the impact of illness
and virus fears subscale reflects a higher level of potential

deterioration. Permission was obtained for the original and
translated forms.

Statistical Analysis

The normality of distribution of continuous variables was
tested using the Shaphiro-Wilk test. The Mann-Whitney
U test was used to compare non-normal data, and the
Kruskal-Wallis and Dunn multiple comparison tests
were used to compare non-normal data among the three
groups. The chi-square and Bonferroni tests were used to
examine relationships between categorical variable pairs.
Spearman’s correlation test was used for the correlation
analysis. Statistical analysis was performed using SPSS
for Windows version 24.0. Correlations were evaluated
using Spearman’s rank correlation coefficient. P<0.05 was
considered statistically significant.

Results

This study included 115 patients with chronic pain (53 with
low back pain, 32 with neck pain, 17 with knee pain, and 13
with shoulder pain) scheduled to receive electrotherapy in
the hospital. The mean duration of pain was 9+3.4 months.
The average age of the subjects was 44.5+14.1 years. The
participants were 65.2% (n=75) female and 34.8% (n=40)
male. They were 77.4% (n=89) married and 22.6% (n=26)
single. History of concomitant chronic diseases (diabetes,
hypertension, hypothyroidism, and asthma) was present in
39.1% (n=45) of the participants. Among the participants,
23.5% were smokers; none had a history of alcohol
consumption. The mean VAS score of the patients was
6.4+1.4. The mean total FIVE score in patients with chronic
pain was 64.5+19.0 (Table 1). The FIVE total score had a

Table 1. Average clinical parameter values for chronic
patients

Mean £ SD

Age 44,5114
VAS 6.411.4
Negative affect 10.9+7.3
Social inhibition 9.3%+5.2
Anxiety 10.0+9.4
Depression 10.0£7.6
FIVE total 64.5£19.0
Fear of contamination and illness 16.9%6.9
Behaviors related to iliness and virus fear 25.5+8.7
Impact of illness and virus fears 2.8+1.3
Fears of social distancing 18.9174

VAS: Visual analog scale, FIVE: Fear of iliness and virus evaluation, SD: Standard
deviation
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weak positive correlation with negative affect and social
inhibition (p=0,012 and p=0.007 correspondingly).

The prevalence of type D personality disorder among
individuals with chronic pain was 31.3% (n=36). No
disparities in socio-demographic characteristics were
observed between patients with chronic pain and those
with type D personality (Table 2). Patients exhibiting type D
personality in the chronic pain group displayed markedly
elevated scores for anxiety and depression compared with
those without (p=0.009 and p=0.032, correspondingly).
In patients with chronic pain and type D personality, the
mean FIVE total score was 70.0+17.9. The FIVE total score
and the FIVE fear of contamination and illness subscale
score were significantly higher in chronic patients with
type D personalities than in chronic patients without type
D personalities (p=0.013 and p=0.027, correspondingly)
(Table 3). When the patients with chronic pain were
evaluated according to sex, there were more female
patients, with a rate of 65.2% (n=75). Depression, anxiety,
effect of concerns about illness and viruses, and negative
affect were found to exhibit a notable increase in female
individuals suffering from chronic pain compared with

male patients (p=0.002 and p=0.001, correspondingly)
(Table 4). Nevertheless, gender-based demographic data
did not reveal any noteworthy distinctions.

Correlational analysis indicated that negative affect, a
component of type D personality, exhibited a mild positive
correlation with anxiety, the total FIVE score, and the
impact of illness and virus fears and moderate positive
correlation with depression among patients with chronic
pain. The social inhibition subscale of type D personality
demonstrated a weak positive correlation with depression,
total FIVE score, fear of contamination and illness, and
concerns about social distancing (Table 5).

Discussion

Being the first study to examine illness and infection-related
anxiety and psychological status in patients with chronic
pain during the COVID-19 pandemic, our findings revealed
that depression and anxiety levels, the impact of illness
and virus fears, and negative affectivity were significantly
higher in female patients than in male patients. When the
effect of type D personality on patients with chronic pain

Table 2. Comparison of the socio-demographic characteristics of the groups

Type D No Yes P

Gender Female 49 (62.0%) 26 (72.2%) 0.393
Male 30 (38.0%) 10 (27.8%)

Marital status Married 60 (75.9%) 29 (80.6%) 0.759
Single 19 (24.1%) 7 (19.4%)

Smoking Yes 17 (21.5%) 10 (27.8%) 0.619
No 62 (78.5%) 26 (72.2%)

Comorbid disease No 52 (65.8%) 18 (50.0%) 016
Yes 27 (34.2%) 18 (50.0%)

Table 3. Comparison of clinical parameters between patients with chronic pain with and without type D personality

Type D No (79) Yes (36) p-value
Age 43.6%£14.3 46.3+£13.8 0.372
VAS 6.1+0.3 6.5%1.7 0.926
Negative affect 7615.4 18.61+5.14 <0.001
Social inhibition 6.8+3.5 15,0641 <0.001
BAI 8.5+9.0 13.391+9.6 0.009
BDI 78%5.3 15.34+9.5 <0.001
FIVE total 62.0£19.1 70.0£17.9 0.013
Fear of contamination and illness 15.9+6.3 19.4177 0.027
Behaviors related to iliness and virus fear 24.8+818 270+9.7 0.351
Impact of illness and virus fears 28114 2.9%1.2 0.387
Fears of social distancing 18.317.6 201£70 0177

VAS: Visual analog scale, BAI: Beck anxiety inventory, BDI: Beck depression inventory, FIVE: Fear of illness and virus evaluation
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was evaluated, anxiety and depression scores, FIVE total
score, and behaviors associated with illness and virus fears
were notably higher in those exhibiting type D personality
than in those without. Our study also found that illness and
virus fears were associated with negative affect, anxiety,
depression, and the FIVE total score, indicating the negative
psychological impact of the pandemic on patients with
chronic pain. These results support our hypothesis that
type D personality is associated with depression, anxiety,
and illness-virus fear in individuals with chronic pain. As far
as we know, our study is the first to explore the connection
between type D personality and fear of viruses in patients
with chronic pain.

Earlier studies have associated possessing a type D
personality, also referred to as a “stressed personality” or
“distressed personality”, with heightened levels of anxiety,
depression, diminished quality of life, and an unfavorable
self-assessment of health conditions (15). Individuals with
type D personalities tend to experience increased worry,

heightened nervousness, and self-blame. They maintain a
pessimistic outlook on life and possess low self-confidence
and life satisfaction (8,9). Furthermore, individuals with
type D personalities harbor negative perceptions of social
relationships, experience reduced social support, and
exhibit weak connections with others (16). Considering
these factors, the presence of a type D personality in
individuals with chronic pain who are already vulnerable
to psychological impacts due to the heightened stress and
anxiety associated with the pandemic exacerbates their
situation.

examine individuals
characterized by type D personality in terms of how this
personality affected them during the COVID-19 epidemic.
Gebska et al. (17) identified that stomatognathic system
disorders were most frequently associated with symptoms
such as headaches, pain in the neck and shoulder girdle,
and teeth clenching among physiotherapy students
with type D personality, surpassing those without type

Research has examined that

Table 4. Evaluation of clinical parameters according to sex

Gender Female (75) Male (40) p-value
Age 45,5111 481+18.1 0.592
VAS 6.5%11 6.3121 0.38
BAI 12.1£10.0 5.9+6.4 0.001
BDI 1M.3%£7.3 7377 0.002
Negative affect 12.0+7.3 8.616.9 0.017
Social inhibition 9.4+4.9 9.1+5.9 0.594
FIVE total 62.7£19.2 67.5+18.1 0.093
Fear of contamination and illness 17.0+6.7 16.9%7.2 0.841
Behaviors related to illness and virus fear 241%77 28.0+9.7 0.033
Impact of illness and virus fears 2.8+1.3 2.8%15 0.381
Fears of social distancing 18.5175 19.5+74 0.37

VAS: Visual analog scale, BAl: Beck anxiety inventory, BDI: Beck depression inventory, FIVE: Fear of iliness and virus evaluation

Table 5. Correlation analysis

Parameter Negative affect Social inhibition
P r p

BAI 0.38 <0.001 0119 0.225
BDI 0.618 <0.001 0.296 0.002
VAS 0.013 0.931 0.034 0.822
FIVE total 0.244 0.012 0.263 0.007
Fear of contamination and illness 0.187 0.054 0.305 0.001
Behaviors related to iliness and virus fear 015 0.126 0.087 0.376
Impact of iliness and virus fears 0.202 0.039 0n4 0.247
Fears of social distancing 0145 0138 0.21 0.031

Note: Spearman’s Correlation test

VAS: Visual analog scale, BAl: Beck anxiety inventory, BDI: Beck depression inventory, FIVE: Fear of iliness and virus evaluation

Negative emotional social inhibition is a component of type D personality
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D personality in their study exploring the correlation of
SSD with type D personality during the pandemic. In a
separate investigation conducted by Gebska et al. (18),
individuals with symptoms of type D personality were
significantly more prone to temporomandibular joint
issues. Moreover, the incidence of depression was notably
higher among students who exhibited type D personality
traits. Tuman (19) identified a correlation between type D
personality and heightened levels of anxiety, depression,
and fear of illness and virus among healthcare workers
during the pandemic. Condén et al. (20) found that
psychosomatic symptoms were strongly associated with
type D personality and musculoskeletal pain. We observed
that individuals with chronic pain exhibiting type D
personality traits demonstrated elevated levels of anxiety,
depression, and apprehension regarding illness and
viruses compared with those without type D personality
traits.

Depression and chronic pain are two conditions that
affect each other. Studies have shown that both are
related to brain regions and the nervous system, and that
depression can worsen pain perception (21-23). There is
also evidence that chronic pain can lead to depression (22).
In patients with chronic pain and depression, higher levels
of pain intensity and functional limitations are observed.
Pain management is also more difficult in patients with
depression (22). The relationship between pain and
depression can be better explained by neurobiological
factors. The same neurotransmitters are known to
affect both pain and mood (23). Individuals with type D
personality traits are more susceptible to depression (15).
This is even more significant in patients with chronic pain
and type D personality. In infectious disease outbreaks,
anxiety, depression, and general fear increase (24). Studies
on SARS survivors have shown that the most common
long-term psychiatric problems are post-traumatic stress
disorder and depression (24). Similarly, increases in post-
traumatic stress disorder, depression, panic disorder, and
obsessive-compulsive disorder have been observed in
patients with COVID-19 (25,26). The coexistence of chronic
pain and type D personality disorder can negatively impact
mental well-being and reduce quality of life. Therefore, an
early diagnosis of type D personality disorder and effective
pain management are important.

In our study, 31.3% of patients with chronic pain had a
type D personality. This personality type is associated with
various diseases, particularly cardiovascular conditions
(27). Evidence suggests that type D personality traits
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increase the risk of heart attack and are more common in
individuals with heart disease, establishing a link between
these personality traits and cardiovascular conditions
(27). Several studies have found the prevalence of type D
personality to be 31.9% in patients with myofascial pain
syndrome, 33% in those with fibromyalgia syndrome,
38.7% in those with psoriasis, and 44.5% in those with
multiple sclerosis patients (15,28-30). Our study’s
findings are similar to other research on the prevalence
of type D personality. However, it is important to note
that the prevalence of type D personality may vary across
countries due to genetic and cultural factors (31). Our
study also found that female patients with chronic pain
had higher levels of depression, anxiety, illness, virus
fear impact, and negative affect than male patients.
This may be due to women’s increased susceptibility to
psychological stress, different stress-coping behaviors
between genders, and the female gender being a risk
factor for various psychiatric disorders (32). Additionally,
the prevalence of chronic pain is higher in women than in
men (33). Similarly, our study found that 65.2% of patients
experienced chronic pain.

This study used the newly developed FIVE scale to assess
illness and virus fear in patients with chronic pain following
the COVID-19 pandemic. In a larger study involving
560 individuals, including healthcare workers, primary
immunodeficiency patients, and those with severe asthma
and additional comorbidities (cancer, cardiovascular
disease, hypertension, and diabetes), healthcare workers’
scores were significantly higher than those of other risk
groups. Notably, hypertensive patients had the lowest
scores on all scales. In our study of 115 patients with chronic
pain, the FIVE total score was found to be 64.5+19.0. In
the Colkesen et al. (34) study, FIVE total scores showed a
positive correlation with depression and anxiety scores.
Although our study did not show a correlation between
FIVE total scores and anxiety or depression, a positive
correlation was found between negative affectivity and
social inhibition scores.

Intervening type D personality traits can provide numerous
benefits, both individually and socially. These interventions
can help reduce the risk of chronic health conditions,
enhance quality of life, diminish negative emotions such
as anxiety and depression, improve social functioning,
and lower healthcare costs. Investing in interventions to
improve type D personality traits is a significant investment
for both individuals and society.
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Study Limitations

There are certain limitations to our study: First, our study
is a cross-sectional study. Second, patients were assessed
using self-report scales without undergoing a psychiatric
diagnostic interview. Third, given that the research was
conducted on individuals with chronic pain scheduled
for treatment in the physical therapy department of
our hospital during the pandemic, it was not feasible to
perform comparisons with a control group from the general
population lacking comorbidities. In addition, type D
personality is a relatively new concept that has not yet been
fully accepted in the literature. Some researchers argue that
there are not enough evidence to consider type D personality
as a separate personality type and that its stigmatizing
nature warrants ethical scrutiny. More research is needed in
the future to better understand type D personality, including
its causality, diagnostic criteria, and treatment.

Conclusion

This study investigated the psychological impact of the
COVID-19 pandemic on patients with chronic pain. To
our knowledge, this study represents the first exploration
of the connection between type D personality traits
and fears of illness and viruses in patients with chronic
pain during the pandemic. Anxiety, depression, and
fears of illness and viruses were discerned to be more
prevalent in patients with chronic pain exhibiting type D
personality traits. In addition, female patients and those
exhibiting type D personality traits experienced higher
levels of depression, anxiety, illness and virus fear, and
negative affect. These results highlight the vulnerability
of patients with chronic pain during public health crises
and underscore the importance of considering personality
traits when evaluating psychological well-being. Our
study also identified a positive correlation between illness
and virus fears and negative affectivity, anxiety, and
depression in patients with chronic pain. This suggests
that the pandemic has exacerbated negative emotions and
psychological distress in this population. Further research
is needed to explore the long-term psychological effects of
the pandemic on patients with chronic pain and to develop
targeted interventions to improve their mental health and
quality of life.

Acknowledgments

I would like to thank Prof. Dr. Jill Ehrenreich-May of Miami
University for creating the FIVE scales and Dr. Zekiye
Celikbas of Gaziosmanpasa University for providing the
Turkish version of the scale.

Ethics

Ethics Committee Approval: The study adhered to the
ethical principles stated in the Declaration of Helsinki. This
study was approved by the Ethics Committee for Clinical
Research at the Medipol University Faculty of Medicine
(10840098-772.02-1217).

Informed Consent: The study was explained to the
participants, and written informed consent was obtained.

Financial Disclosure: The author declared that this study
received no financial support.

References

1. Wu Z, McGoogan JM. Characteristics of and Important Lessons
From the Coronavirus Disease 2019 (COVID-19) Outbreak in China:
Summary of a Report of 72 314 Cases From the Chinese Center for
Disease Control and Prevention. JAMA. 2020;323(13):1239-1242.

2. World Health Organization. WHO director-general’s opening
remarks at the media briefing on COVID-19—11 March 2020
[Internet]. Geneva: World Health Organization; 2020 [cited at
2020]. Available from: https://www.who.int/dg/ speeches/detail/
who-director-general-s-opening-remarks-at-the-media-briefing-
on-COVID-19---11-march-2020

3. Taylor S. The psychology of pandemics. In: Newcastle upon Tyne,
NE6 2PA, UK. Cambridge Scholars Publishing; 2019.

4. Raja SN, Carr DB, Cohen M. Chronic pain. In IASP taxonomy of
pain (2nd ed., pp. 277-284). Seattle, WA: International Association
for the Study of Pain. 2020;21:277-284.

5. Puntillo E Giglio M, Brienza N, Viswanath O, Urits I, Kaye AD, et
al. Impact of COVID-19 pandemic on chronic pain management:
Looking for the best way to deliver care. Best Pract Res Clin
Anaesthesiol. 2020;34(3):529-537.

6. Denollet J. Type D personality. A potential risk factor refined. J
Psychosom Res. 2000;49(4):255-266.

7. Watson D, Pennebaker JW. Health complaints, stress and distress:
exploring the central role of negative affectivity. Psychol Rev.
1989;96(2):234-254.

8. Mols E Denollet J. Type D personality in the general population:
a systematic review of health status, mechanisms of disease, and
work-related problems. Health Qual Life Outcomes. 2010;8:9.

9. Denollet J, Kupper N. Type-D personality, depression, and cardiac
prognosis: cortisol dysregulation as a mediating mechanism. J
Psychosom Res. 2007;62(6):607-609.

10. Huskisson EC. Visual analogue scales. In Pain, measurement and
assessment, Melzack R (editor). New York: Raven, 1983.

11. Denollet]. DS14: standart assessment of negative affectivity, social
inhibition and Type D personality. Psychosom Med. 2005;67(1):89-
97.

12. Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring
clinical anxiety: psychometric properties. ] Consult Clin Psychol.
1988;56(6):893-897.

13. Beck AT, Ward CH, Mendelson M, Mock J, Erbauch J. An inventory
for measuring depression. Arch Gen Psychiatry. 1961;4:561-571.

173



[lknur Topal Yarat.
Type D Personality on SARS-CoV-2 Related Fears Chronic Pain

Bagcilar Medical Bulletin,
Volume 9, Issue 3, September 2024

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

174

Celikbas Z. Validity and reliability of the Turkish version of the
fear of illness and virus evaluation-adult report form. Turkish
Association for Psychopharmacology International Update
Symposium, p. 10-11. April 2021, Oral Presentation.

Can I, Tuman TC. The Effect of Type D Personality on Quality
of Life, Sleep Quality, Anxiety and Depression in Patients with
Myofascial Pain Syndrome. Psychiatry and Behavioral Sciences.
2020;10(2):90-95.

O’Riordan A, Howard S, Gallagher S. Type D personality and life
event stress: the mediating effects of social support and negative
social relationships. Anxiety Stress Coping. 2020;33(4):452-465.

Gebska M, Dalewski B, Patka t, Kotodziej t, Sobolewska E.
Type D Personality and Stomatognathic System Disorders in
Physiotherapy Students during the COVID-19 Pandemic. J Clin
Med. 2021;10(21):4892.

Gebska M, Dalewski B, Patka I, Kotodziej L, Sobolewska E.
The Importance of Type D Personality in the Development
of Temporomandibular Disorders (TMDs) and Depression in
Students during the COVID-19 Pandemic. Brain Sci. 2021;12(1):28.

Tuman TC. The effect of type D personality on anxiety, depression
and fear of COVID-19 disease in healthcare workers. Arch Environ
Occup Health. 2022;77(3):177-184.

Condén E, Leppert J, Ekselius L, Aslund C. Type D personality is a
risk factor for psychosomatic symptoms and musculoskeletal pain
among adolescents: a cross-sectional study of a large population-
based cohort of Swedish adolescents. BMC Pediatr. 2013;13:11.

Edwards RR, Bingham CO 3rd, Bathon J, Haythornthwaite JA.
Catastrophizing and pain in arthritis, fibromyalgia, and other
rheumatic diseases. Arthritis Rheum. 2006;55(2):325-332.

Sheng J, Liu S, Wang Y, Cui R, Zhang X. The Link between
Depression and Chronic Pain: Neural Mechanisms in the Brain.
Neural Plast. 2017;2017:9724371.

Goesling J, Clauw DJ, Hassett AL. Pain and depression: an
integrative review of neurobiological and psychological factors.
Curr Psychiatry Rep. 2013;15(12):421.

Wu KK, Chan SK, Ma TM. Posttraumatic stress, anxiety, and
depression in survivors of severe acute respiratory syndrome
(SARS). J Trauma Stress. 2005;18(1):39-42.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lam MH, Wing YK, Yu MW, Leung CM, Ma RC, Kong AP, et al.
Mental morbidities and chronic fatigue in severe acute respiratory
syndrome survivors: long-term follow-up. Arch Intern Med.
2009;169(22):2142-2147.

Mazza MG, De Lorenzo R, Conte C, Poletti S, Vai B, Bollettini
I, et al. Anxiety and depression in COVID-19 survivors: Role
of inflammatory and clinical predictors. Brain Behav Immun.
2020;89:594-600.

Kupper N, Denollet J. Type D Personality as a Risk Factor in
Coronary Heart Disease: a Review of Current Evidence. Curr
Cardiol Rep. 2018;20(11):104.

Garip Y, Giiler T, Bozkurt Tuncer O, Onen S. Type D Personality
is Associated With Disease Severity and Poor Quality of Life in
Turkish Patients With Fibromyalgia Syndrome: A Cross-Sectional
Study. Arch Rheumatol. 2019;35(1):13-19.

Molina-Leyva A, Caparros-delMoral I, Ruiz-Carrascosa JC,
Naranjo-Sintes R, Jimenez-Moleon JJ. Elevated prevalence of
Type D (distressed) personality in moderate to severe psoriasis
is associated with mood status and quality of life impairment:
a comparative pilot study. J Eur Acad Dermatol Venereol.
2015;29(9):1710-1717.

Dubayova T, Krokavcova M, Nagyova I, Rosenberger J, Gdovinova
Z, Middel B, et al. Type D, anxiety and depression in association
with quality oflife in patients with Parkinson’s disease and patients
with multiple sclerosis. Qual Life Res. 2013;22(6):1353-1360.

Kupper N, Boomsma DI, de Geus EJ, Denollet ], Willemsen G. Nine-
year stability of type D personality: contributions of genes and
environment. Psychosom Med. 2011;73(1):75-82.

Matud MP. Gender differences in stress and coping styles. Pers
Indiv Differ. 2004;37(7)1401-1415.

David Ruau, Linda Y Liu, J David Clark, Martin S Angst, Atul ] Butte.
Sex differences in reported pain across 11,000 patients captured in
electronic medical records. J Pain. 2012;13(3):228-234.

Colkesen E Kilingel O, Sézen M, Yildiz E, Beyaz S, Colkesen E et
al. The impact of SARS-CoV-2 transmission fear and COVID-19
pandemic on the mental health of patients with primary
immunodeficiency disorders, severe asthma, and other high-risk
groups. medRxiv. 2020.



ORIGINAL RESEARCH

Bagcilar Med Bull 2024;9(3):175-182
DOI: 10.4274/BMB.galenos.2024.2024-07-056

Association Between Ultrasonographically
Detected Fatty Liver and Maternal Lipid Levels
and Adverse Obstetric Outcomes

Ultrasonografi ile Saptanan Yagh Karacigerin Maternal Lipid Diizeyleri
ve Olumsuz Obstetrik Sonuclarla Iligkisi

® Simten Gengl, @ Murat Ibrahim Toplu!, ® Yagmur Ozkan2, @ Cagdas Nurettin Emeklioglus,

® Mirag¢ Ozalp!, ® Suzan Onol4, ® Veli Mihmanli!

LUniversity of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital, Department of Obstetrics and Gynecology, istanbul, Turkey
2Kuiziltepe State Hospital, Clinic of Obstetrics and Gynecology, Mardin, Turkey

3Karabiik University Training and Research Hospital, Department of Obstetrics and Gynecology, Karabiik, Turkey

4University of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital, Department of Radiology, Istanbul, Turkey

Objective: Fatty liver, which is increasingly common in pregnancy, is
associated with maternal health risks. This study aimed to explore the
association between ultrasound-detected fatty liver, maternal lipid levels,
and adverse obstetric outcomes

Method: This prospective cohort study included pregnant women who
attended the Gynecology Department of University of Health Sciences
Turkey, Prof. Dr. Cemil Tascioglu City Hospital between 24 and 42 weeks
of gestation for their antenatal visit. The study period was from February
1,2020, to December 31, 2020.

Results: The 232 participants were divided into two groups based on
ultrasound findings: Group 1 (n=121) with grade 0-1 fatty liver, and Group
2 (n=111) with grade 2-3 fatty liver. Statistically significant increases in
maternal age, pregestational body mass index (BMI), and fetal weight
were observed among women diagnosed with fatty liver on ultrasound.
Regarding BMI, a cut-off value of >27.2 kg/m? exhibited a sensitivity of
58.6%, specificity of 66.12%, positive predictive value (PPV) of 61.30%,
negative predictive value (NPV) of 63.50%, and LR(+) of 1.73%. Similarly,
for triglycerides, a cut-off value of 2240 mg/dL showed sensitivity of
62.16%, specificity of 87.60%, PPV of 8210%, NPV of 71.60%, and LR(+)
of 5.01%. Multivariate logistic regression analysis revealed a decreased
risk of small for gestational age [0.98 (0.96-1.00) odds ratio (OR) 95%

Amag: Gebelikte giderek yayginlasan yagl karaciger, maternal saglik
riskleriyle iliskilidir. Bu calisma, ultrasonografi ile tespit edilen yagli
karacigerin, maternal lipid duzeyleri ve olumsuz obstetrik sonuglarla olan
baglantisini aragtirmayr amaglamaktadir.

Yontem: Bu prospektif kohort c¢alismasi, 1 Subat 2020-31 Aralik 2020
tarihleri arasinda Saglik Bilimleri Universitesi, Prof. Dr. Cemil Tascioglu
Sehir Hastanesi, Kadin Hastaliklari ve Dogum Klinigi'ne 24-42 haftalik
gebelik doneminde antenatal ziyaret igin bagvuran hamile kadinlari
icermektedir.

Bulgular: Ultrasonografi bulgularina dayanarak 232 katilimci iki gruba
ayrilmistir: Grup 1 (n=121) derece 0-1 yagl karaciger, ve Grup 2 (n=111)
derece 2-3 yagli karaciger olanlar. Ultrasonografi ile yagli karaciger tanisi
konulan kadinlarda maternal yas, gebelik oncesi vicut kitle indeksi (VKi)
ve fetal agirlikta istatistiksel olarak anlamli artiglar gdzlenmistir. VKI
igin, 227,2 kg/m? esik degeri %58,6 duyarlilik, %66,12 ozglillik, %61,30
pozitif ongorl degeri (PPV), %63,50 negatif ongort degeri (NPV) ve 1,73
pozitif olasilik orani LR(+) bulunmustur. Benzer sekilde, trigliseritler igin,
2240 mg/dL esik degeri %62,16 duyarlilik, %87,60 6zgullik, %82,10 PPV,
%71,60 NPV ve 5,01 LR(+) gostermistir. Cok degiskenli lojistik regresyon
analizi, gestasyonel diyabet riskinde artis [0,98 (0,96-0,99) olasilik orani
(O0) %95 guven araligi (GA); p=0,045)] ve gestasyonel yasa gore duslk
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confidence interval (Cl); p=0.016)] and an increased risk of gestational
diabetes mellitus [0.98 (0.96-0.99) OR 95% Cl; p=0.045)].
Conclusion: Fatty liver in pregnancy is associated with an increased

risk of gestational diabetes mellitus (GDM), but not with other adverse
obstetric outcomes.

Keywords: Adverse obstetric outcome, fatty liver, pregnancy, maternal
lipid levels

dogum agirhgi riskinde azalma [0,98 (0,96-1,00) OO %95 GA; p=0,016)]
ortaya koymustur.

Sonug: Gebelikte yagl karaciger, gestasyonel diyabet riskinde artis ile
iligkilidir, ancak diger olumsuz obstetrik sonuclarla iligkili degildir.

Anahtar kelimeler: Gebelik, maternal lipid dlzeyleri, olumsuz obstetrik
sonuglar, yagl karaciger

Introduction

Pregnancy is associated with certain physiological
changes that aim to provide adequate energy stores for
both the mother and the fetus. These adaptations affect
maternal blood lipid concentrations, and the levels of
high-density lipoprotein (HDL), total cholesterol (TC),
low-density lipoprotein (LDL), and triglycerides (TG)
increase significantly as the pregnancy progresses (1).
In later weeks of pregnancy, insulin resistance increases
ketogenesis, gluconeogenesis, and lipolysis in fasting
pregnant women. Placental lipoprotein lipase hydrolyzes
TG to reach the fetus. TG must be hydrolyzed to free fatty
acids and transported across the placenta (2). HDL-C
has vasodilatory, antioxidant, antithrombotic, and anti-
inflammatory effects, and its levels increase after 12
weeks of pregnancy as a result of elevated blood estrogen
concentrations, whereas TC and LDL-C levels increase in
the second and third trimesters (3,4).

Non-alcoholic fatty liver disease (NAFLD) encompasses
a significant number of diffuse liver diseases. NAFLD
is defined as the presence of hepatic steatosis, either
by radiological methods or histological analysis, in the
absence of alcohol consumption and other secondary
causes of fatty liver. Obesity, diabetes, and metabolic
syndrome are the risk factors for NAFLD. Maternal NAFLD
has been found to be associated with abnormal fetal growth
and obstetric complications (5,6). B-mode ultrasound
allows the assessment of the grades of fatty liver. The total
area of steatotic hepatocytes exceeding 20% exhibited
higher sensitivity and specificity for the diagnosis of fatty
liver. Although ultrasound testing has a higher diagnostic
specificity in lower grades of fatty liver, its diagnostic
sensitivity decreases because of high rates of false negative
results (7,8).

Preeclampsia, gestational diabetes mellitus (GDM),
preterm birth, and macrosomia have been reported in
women with dyslipidemia and high cholesterol, low-density
lipoprotein, TG, and low HDL levels (9,10). Fat infiltration
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in the liver parenchyma affects blood lipid levels. A limited
number of studies on fatty liver during pregnancy have also
found a relationship between NAFLD and adverse obstetric
outcomes (11,12). The aim of this study was to examine
the association between fatty liver detected on ultrasound
and maternal lipid levels mitigate and to investigate its
relationship with adverse obstetric outcomes.

Materials and Methods

This prospective cohort study included pregnant women
who attended the Gynecology Department of University
of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City
Hospital between 24 and 42 weeks of gestation for their
antenatal visits. The study period was from February 1,
2020, to December 31, 2020. Gestational age was calculated
according to the date of the last menstrual period or
ultrasound findings at <20 weeks of gestation. The exclusion
criteria were as follows: multiple pregnancies, smoking,
alcohol use, maternal age of <18 years, chromosomal
anomalies, maternal chronic liver, kidney, thyroid, or
heart disease, asthma, chronic hypertension, autoimmune
disorders, pregestational diabetes, metabolic storage
disease, inflammatory bowel disease, polycystic ovary
syndrome, chronic drug use, positive hepatic markers,
and previously diagnosed dyslipidemia. Participation in
the study was voluntary. Written informed consent was
obtained from all participants. Fasting blood samples
were obtained from all mothers at >24 weeks of gestation.
Lipid profile tests, including low-density lipoprotein
(LDL-C), high-density lipoprotein (HDL-C), TG, and TC,
were performed as part of the routine pregnancy follow-
up during the antenatal visits. Obstetric ultrasound was
performed to monitor fetal development, and hepatic
ultrasound was used to determine the grade of fatty liver
infiltration. All obstetric examinations were conducted by
a single obstetrician (S.G), while hepatic assessments were
performed by a lone radiologist (S.0), using the Esaote My
Lab Seven machine equipped with a 1-8-MHz convex-array
abdominal probe. The intraclass correlation coefficient
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(ICC) was used to evaluate the consistency of the results.
Specifically regarding ultrasound assessments for fatty
liver disease, the level of agreement between observers
was determined by conducting two separate examinations,
spaced 1 h apart, involving a cohort of 20 pregnant women.
The resulting ICC was 0.83 [with a 95% confidence interval
(CI) 0f 0.68-0.90].

The US grading criteria for fatty infiltration of the liver were
follows (13): Grade 0 (Normal) - normal liver echotexture;
Grade 1 (Mild) - diffuse and slight increase in fine echoes in
the hepatic parenchyma, with normal visualization of the
portal vein borders and diaphragm; Grade 2 (Moderate),
moderate and diffuse increase in fine echoes, with slightly
impaired visualization of the portal vein borders and
diaphragm; and Grade 3 (Severe), marked increase in fine
echoes, with poor or no visualization of the diaphragm,
portal vein borders, and posterior portion of the right lobe.

The patients were followed up until delivery. Out of the 244
pregnant women initially selected, 232 were included in
the study because the birth records of 12 patients were not
available. Fetal weight, gestational age at delivery, mode of
delivery, indications for cesarean delivery, neonatal gender,
and maternal and obstetric outcomes were recorded. The
following reference ranges were established: serum TG
<150 mg/dL, TC <200 mg/dL, LDL <130 mg/dL, and HDL
>50 mg/dL.

The diagnosis of GDM was made in 1 step, as recommended
by the International Association of Diabetes and Pregnancy
Study Groups (14). The diagnosis of preeclampsia was
made according to the criteria of the International Society
for the Study of Hypertension in Pregnancy (15).

Ethical Approval

This study was conducted in accordance with the
Declaration of Helsinki. The Ethics Committee of University
of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu
City Hospital, approved the study (date: 27/01/2020/no:
48670771-514.10./15).

Statistical Analysis

Statistical analyses were performed using number cruncher
statistical system 2007 Statistical Software (Utah, USA).

Apart from descriptive methods (mean, standard deviation,
median, interquartile range), the Shapiro-Wilk normality
test was used to check whether the variables followed a
normal distribution, the independent t-test was used for
pairwise comparisons of groups with normally distributed
variables, and the Mann-Whitney U test was used for

variables with non-normal distribution. Chi-square and
Fisher’s Exact tests were used to compare qualitative data.
The areas under the receiver operating characteristic curve
were calculated for differential diagnosis in the presence
of grade 2-3 fatty liver, sensitivity, specificity, positive and
negative predictive values, LR(+) and the cut-off values
of the variables were determined. A p-value of <0.05 was
considered statistically significant.

Results

The 232 participants were subdivided into Group 1 (n=121),
consisting of pregnant women with ultrasound findings
of steatosis grade 0-1, and Group 2 (n=111), consisting of
pregnant women with ultrasound findings of steatosis grade
2-3. It should be noted that patients with grade 0-1 steatosis
according to ultrasound findings were not diagnosed with
NAFLD.

Maternal demographic characteristics and lipid levels are
presented in Table 1. Maternal age and body mass index
(BMI) were significantly higher in Group 2 than in Group
1 (p=0.011, and p=0.0001, respectively). There were no
significant differences between the groups with respect to
gravidity, parity, miscarriage rate, mode of delivery, and
indications for cesarean delivery.

Mean fetal weight was significantly higher in Group 2
(3336.94+435.01 g) than in Group 1 (3196.98+438.4 @)
(p=0.016). Patients in group 2 had significantly higher
TG levels and lower HDL-C levels (p=0.0001 and p=0.008
respectively) compared with those in group 1. However,
there were no statistically significant differences in TC and
LDL-C levels between the two groups.

The pregnancy outcomes are presented in Table 2. There
were no significant differences between the groups with
respect to the development of adverse outcomes, including
large for gestational age (LGA) infants, preeclampsia,
abruptio placentae, fetal demise, GDM, oligohydramnios,
polyhydramnios, preterm premature rupture of membrane
(PPROM), low birth weight (LBW), premature rupture
of membrane (PROM), preterm birth,
and postterm birth. However, the incidence of small for
gestational age (SGA) was significantly lower in Group 2
than in Group 1 (p=0.024).

macrosomia,

Receiver operator characteristic curves were created and
in predicting the presence of fatty liver, the area under the
curves (AUCs) for HDL, LDL, and cholesterol were as follows:
HDL: 0.604 (95% CI: 0.538-0.668); LDL: 0.529 (95% CI:
0.463-0.595), and cholesterol: 0.532 (95% CI: 0.466-0.598).
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Table 1. Demographic characteristics and maternal lipid levels

Group 1 n=121 Group 2 n=111 p
(Grade 0-1) (Grade 2-3)
Age Mean (SD) 28.47%+6.07 30.45+5.68 0.0112
Delivery Vaginal 51 4215% 52 46.85% 0.472°
Cesarean 70 57.85% 59 53.15%
Indications for cesarean sections Previous cesarean 42 58.34% 31 52.54% 0471°
Fetal distress 12 16.67% 0 18.64%
Progress failure
Cephalopelvic disproportion 5 6.94% 10 16.95%
Macrosomia 7 9.72% 2 3.39%
aloresantatr : w2 s
3 417% 2 3.39%
1 1.39% 1 1.69%
Gravida Mean (SD) 2.44%1.34 2721154 0163°¢
Median (IQR) 2(1-3) 2 (2-4)
Parity Mean (SD) 1.09+1.09 1.34+1.16 0.085¢
Median (IQR) 1(0-2) 1(1-2)
Abortus Mean (SD) 0.36%£0.72 0.38%+0.83 0.804¢
Median (IQR) 0 (0-1) 0 (0-0)
Test weeks Mean (SD) 3143141 34.01£3.08 0.0001?
Maternal weight Mean (SD) 65.69+11.22 7118%12.65 0.001°
Maternal height Mean (SD) 160.56+5.5 159.75+4.93 0.2382
BMI Mean (SD) 25.43+4.31 27.8715,01 0.0001?
HDL-C Mean (SD) 69.07+£14.06 64.23%+13.31 0.008*
LDL-C Mean (SD) 140.93+40M 140.05+57.28 0.893°
Cholesterol Mean (SD) 245.75+£49.44 25112+£53.45 0.428?2
Trygliseride Mean (SD) 180.361+47.36 264.55+£79.57 0.0001?
Fetal weight Mean (SD) 3196.98+438.4 3336.94+435.01 0.016°
Gestational age Mean (SD) 38.64+1.59 38.761+1.69 0.5822
Gender Female 52 42.98% 55 49.55% 0.337°
Male 69 57.02% 56 50.45%
Assisted reproductive technology 1 0.83% 0 0.00% 0.316¢

2 Independent t-test, °: Chi-square test, © Mann-Whitney U test, ¢: Fisher's Exact test, BMI: Body mass index (kg/m?), SD: Standard deviation, IQR: Interquartile range,

HDL-C: High-density lipoprotein, LDL-C: Low-density lipoprotein

The AUC values for BMI (0.645, 95% CI: 0.579-0.706) and TG
(0.828, 95% CI: 0.773-0.874) exceeded the threshold values,
indicating significant predictive capability. Subsequently,
cut-off values were calculated, as illustrated in Figure 1.

BM]I, at a cut-off value of >27.2 kg/m? had a sensitivity
of 58.6%, specificity of 66.12%, positive predictive value
(PPV) of 61.30%, negative predictive value (NPV) of 63.50%,
and LR(+) of 1.73% in predicting grade 2-3 fatty liver.
Meanwhile, TG at a cut-off value of >240 mg/dL had a
sensitivity of 62.16%, specificity of 87.60%, PPV of 82.10%,
NPV of 71.60%, and LR(+) of 5.01% in predicting grade 2-3
fatty liver.
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Regarding the distribution of adverse obstetric outcomes,
no statistically significant differences were observed
between the <240 mg/dL TG and 2240 mg/dL TG groups
or between the <27 kg/m? BMI and >27 kg/m? BMI groups
(Table 3).

Multivariate logistic regression analysis for fatty liver
in predicting obstetric outcomes was performed after
adjusting for maternal age and BMI (Table 4). NAFLD was
found to be an independent predictor of lower risk for
SGA [0.98 (0.96-1.00) odds ratio (OR) 95% CI; p=0.016)],
and elevated risk for GDM [0.98 (0.96-0.99) OR 95% CI;
p=0.045)].
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Table 2. Obstetric outcomes

Group 1n=121 Group 2 n=111 p

(Grade 0-1) (Grade 2-3)
LGA n 9.09% 17 15.32% 0.1432
Preeclampsia 7 5.79% 9 811% 0.485°
Abruptio placentae 1 0.83% 2 1.80% 0.511°
SGA 8 6.61% 1 0.90% 0.024°
Fetal demise 1 0.83% 0 0.00% 0.337°
GDM 6 4.96% 8 7.21% 0.4722
Oligohydramnios 7 5.79% 3 2,70% 0.248¢2
Polyhidramnios 2 1.65% 0 0.00% 0.174°
PROM 7 5.79% 4 360% 0.4352
PPROM 1 0.83% 1 0.90% 0.951°
LBW 9 7.44% 3 2.70% 0.104°
Macrosomia 413% 5.41% 0.649°
Preterm birth 14 11.57% 10 9.01% 0.56222
Postterm birth 1 0.83% 2 1.80% 0.511°

2 Chi-square test, *: Fisher's Exact test, LGA: Large for gestational age, SGA: Small for gestational age, GDM: Gestational diabetes mellitus, PROM: Premature rupture of

membrane, PPROM: Preterm premature rupture of membrane, LBW: Low birth weight

100

80

60

Sensitivity

40

20

100-Specificity

Figure 1. Receiver operating characteristic curve of
maternal serum triglycerid (TG), high-density lipoprotein

(HDL), low-density lipoprotein (LDL), total cholesterol
(TC) and body mass index (BMI) in the prediction of Grade
2-3 fatty liver in pregnancy

Discussion

Fatty liver during pregnancy, particularly in the context
of NAFLD, has been correlated with a high incidence of
adverse obstetric outcomes. Patients with NAFLD during
gestation exhibit a notable increase in the incidence of
several complications compared with those without the

condition. Specifically, they are more frequently diagnosed
with gestational diabetes (7-8% vs. 23%), hypertensive
complications (4% vs. 16%), postpartum hemorrhage (3-
5% vs. 6%), and preterm birth (5-7% vs. 9%). These findings
underscore the importance of recognizing and managing
NAFLD during pregnancy to mitigate maternal and fetal
health risks.In this study, maternal age, pregestational
BMI, and fetal weight were significantly higher in women
with fatty liver on ultrasound. In addition, higher maternal
serum TG and lower HDL levels were observed in that
group. Lower risk for SGA but elevated risk of GDM were
observed after adjusting for maternal age and BMI.

In a meta-analysis, liver ultrasound was found to be a
reliable tool, with 84.8% sensitivity and 93.6% specificity,
for detecting moderate to severe fatty liver (16). The
prevalence of NAFLD in pregnant women was found to
be 18.4% in Korean and 17.6% in Canadian populations
(17,18). In our study, the rate of fatty liver in pregnancy
detected on ultrasound was 47.8%, which is extremely high
as compared with other studies. The difference might have
resulted from the fact that our study population was >24
gestational weeks, whereas other studies were conducted
in the first trimester, and maternal lipid levels are known
to increase in late pregnancy. In one study, an increase in
serum TG levels and a decrease in HDL-C levels were found
in patients with moderate and severe steatosis (19). In
our study, TG levels were found to be significantly higher
and HDL levels were lower in the fatty liver group, which
is consistent with the literature. When the cut-off value of
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Table 3. Adverse obstetric outcomes of the triglyceride and BMI groups

<240 2240 p <27 kg/m? 227 kg/m? p

mg/dLTG mg/dLTG BMI BMI
LGA 14 9.52% 14 16.47% 0.118° 13 10.57% 15 13.76% 0.456°
Preeclampsia 8 5.44% 8 9.41% 0.2502 7 5.69% 9 8.26% 0.4412
Abruptio placentae 2 1.36% 1 118% 0.905° 1 0.81% 2 1.83% 0.492°
SGA 7 4.76% 2 2.35% 0.360° 7 5.69% 2 1.83% 01292
Fetal demise 1 0.68% 0 0.00% 0.446° 1 0.81% 0 0.00% 0.345°
GDM 9 6.12% 5 5.88% 0.941° 7 5.69% 7 6.42% 0.815°
Oligohydramnios 8 5.44% 2 2.35% 0.264° 4 3.25% 6 5.50% 0.399°
Polyhydramnios 2 1.36% 0 0.00% 0.280° 1 0.81% 1 0.92% 0.932°
PROM 9 6.12% 2 2.35% 01932 8 6.50% 2.75% 01802
PPROM 1 0.68% 1 118% 0.694° 1 0.81% 1 0.92% 0.932°
LBW 10 6.80% 2 2.35% 01402 7 5.69% 4.59% 0.705°
Macrosomia 7 4.76% 4 4.71% 0.985% 5 4.07% 5.50% 0.6072
Preterm birth 13 8.84% n 12.94% 0.3232 13 10.57% 1 10.09% 0.905°
Postterm birth 2 1.36% 1 118% 0.905° 2 1.63% 1 0.92% 0.634°

2 Chi-square test, : Fisher's Exact test, LGA: Large for gestational age, SGA: Small for gestational age, GDM: Gestational diabetes mellitus, PROM: Premature rupture of

membrane, PPROM: Preterm premature rupture of membrane, LBW: Low birth weight

TG was set as 2240 mg/dL, no increase in adverse obstetric
outcomes was detected.

Weight gain and obesity are important risk factors for
developing fatty liver, and 80% of NAFLD cases are
associated with obesity and BMI >30 kg/m? (20,21). Insulin
resistance plays an important role in hepatic steatosis.
Higher maternal BMI was found to be associated with
higher TC levels in early pregnancy and elevated TG levels
in both early and late pregnancy (22). In another study,
elevated levels of total cholesterol, LDL-C, and TG but
decreased levels of HDL-C were observed in patients with
high BMI (22,23). In our study, the cut-off value for BMI was
>27.2 kg/m?, and BMI was found to be significantly higher
in patients with grade 2-3 steatosis, which is consistent with
other reports. Interestingly, no increase in poor obstetric
outcome rate was observed in the high-BMI group versus
the low-BMI group.

Maternal TG levels are important predictors of fetal size in
late pregnancy. Low HDL-C levels and hypertriglyceridemia
are predictive of macrosomia (24). In one study, fasting TG
levels in the 95" centile were found to be associated with
LGA (25). However, in our study, no increase in the risk of
LGA and fetal macrosomia was detected in patients with
hypertriglyceridemia.

Unlike other trials, our study was conducted in patients
in late pregnancy. Although there was no increase in LGA
and macrosomia rates, fetal birth weight was significantly
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higher and the rate of SGA infants was significantly lower
in the group with Grade 2-3 steatosis. However, some
studies were not able to find a relationship between NAFLD
and SGA infants (12), although Hagstréom et al. (26) found
an increased risk of LBW in mothers with fatty liver in
their study, and an elevated risk of gestational diabetes
in pregnant women with NAFLD was reported. De Souza
et al. (18) stated that fatty liver detected on ultrasound
between 11-14 weeks of gestation was a reliable predictor
of mid-pregnancy dysglycemia. In a multicenter study, a
higher risk for GDM in NAFLD and its correlation with the
severity of steatosis were reported (17). Herath et al. (12)
found a relationship between NAFLD and hyperglycemia,
but the correlation was not significant after adjusting for
BMI and age. In our study, a higher risk for GDM in women
with Grade 2-3 fatty liver was confirmed after adjusting for
maternal age and BMI.

Numerous studies have investigated the relationships
between variations in maternal lipid levels and poor
obstetric outcomes, without resorting to ultrasound testing
in pregnant women with fatty liver. A higher risk of GDM
was found to be correlated with elevated TG levels (27).
In a meta-analysis comparing groups with and without
GDM, TC and LDL-C levels remained unchanged, whereas
HDL-C levels significantly decreased in the GDM group in
the second and third trimesters of pregnancy. In addition,
TG levels in GDM were found to be higher in the third
trimesters (28).
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Dyslipidemia detected during pregnancy may cause
preeclampsia and endothelial dysfunction. In the Chinese
population, increased maternal serum TG levels in late
pregnancy were independently associated with an elevated
risk of preeclampsia, GDM, macrosomia, and LGA but a
decreased risk of SGA. A statistically significant relationship
was found between decreased HDL-C levels and elevated
risk of GDM and fetal macrosomia (29). Hagstrom et al. (26)
observed an increased risk for PE in women with NAFLD,
but the statistical significance disappeared after adjusting
for maternal BMIL. In our study, no increased risk for
developing preeclampsia was found in women with fatty
liver.

Apart from studies that linked decreased TG levels and
preterm birth, the literature offers reports about the
relationship between high maternal lipid levels and elevated
risk for preterm birth (1,30). Some studies among pregnant
women with NAFLD found a higher risk for preterm birth
in the fatty liver group (26). While others detected no such
relationship (12). In our study, an increased risk of preterm
birth was not detected, either in women with high-grade
fatty liver or those with elevated TG levels.

Regarding the mode of delivery, in addition to publications
confirming higher rates of cesarean section in women with
NAFLD, some reports found that delivery mode was not
affected (12,26). In our study, no differences were found
between the groups in terms of cesarean section rates or
indications for cesarean delivery.

Study Limitations

The study has several limitations. Data on socio-economic
status, race, nutritional status, and maternal education
were not analyzed. In addition, it is possible for the NAFLD
grading to change during pregnancy due to differences in
dietary habits, emesis gravidarum, and weight gain. The
main limitation of this study was that longitudinal follow-
ups for fatty liver in the first trimester and postpartum
period could not be performed.

Conclusion

Fatty liver in pregnancy is associated with increased rates
of adverse obstetric outcomes. It is necessary to distinguish
between hyperlipidemia detected during pregnancy and
physiological processes. However, there is no consensus on
determining the cut-off values of lipid levels. In our study,
Grade 2-3 steatosis was associated with more advanced
maternal age, significantly higher BMI, and higher fetal

weight. Increased maternal TG levels and decreased HDL
levels were detected in that group. Although we found
no relationship between obstetric outcomes such as
preeclampsia, abruptio placenta, fetal loss, LBW, LGA,
preterm birth, PROM, PPROM, and fatty liver, multivariate
logistic regression analysis revealed an elevated risk for
GDM and a decreased risk for SGA. It may be necessary
to classify these pregnant women as “high-risk” patients
and examine their long-term health outcomes because
they may face cardiovascular risks later in life. Ultrasound
testing is an important imaging modality in the diagnosis
of fatty liver during pregnancy, especially because of its low
cost and lack of exposure to radiation.
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Objective: To investigate the impact of refugee life on cardiovascular
events has not been adequately studied. We examined the angiographic
profile and risk factors of Syrian refugees who migrated to Turkey and
presented to our clinic with acute coronary syndrome.

Method: In this retrospective descriptive study, 201 Syrian refugees
who underwent coronary angiography for acute coronary syndrome
were included. Demographic data, laboratory values, risk factors, and
in-hospital outcomes were recorded. To assess the burden of coronary
atherosclerosis, the SYNTAX 1 score, number of diseased vessels, TIMI
thrombus burden, and flow grade were determined. Data not conforming
to normal distribution were presented as median values.

Results: Most of the population was male (70.6%), with a mean age of
56 (49.5-61). The rates were 41.8%, 37.8%, and 20.4%, respectively. The
prevalence of risk factors was as follows: hypertension (59.2%), diabetes
(36.8%), hyperlipidemia (86%), smoking (65.6%), and previous coronary
artery disease (21.3%). In 83% of the patients, the SYNTAX 1 score was
>22; 50.4% had a high thrombus burden, 95% had multivessel disease,
741% underwent stent implantation, and 17.9% required coronary artery
bypass grafting. The in-hospital mortality rate was 5% (10).

Amag: Mdlteci yasaminin kardiyovaskiler olaylar Uzerindeki etkisi
yeterince incelenmemistir. Turkiye'ye go¢ eden Suriyeli miltecilerden
akut koroner sendrom ile klinigimize bagvuranlarda anjiyografik profil ve
risk faktorlerini incelemeyi amagladik.

Yontem: Retrospektif tanimlayici ¢alismamizda, akut koroner sendrom
tanisiyla koroner anjiyografi yapilan 201 Suriyeli milteci dahil edildi.
Hastalarin  demografik verileri, laboratuvar degerleri, risk faktorleri
ve hastane igi sonuglar kaydedildi. Koroner ateroskleroz yukini
degerlendirmek igin SYNTAX 1 skoru, hasta damar sayisi, TIMI trombus
yuki ve akim derecesi belirlendi. Normal dagdilima uymayan veriler
ortanca deger olarak sunuldu.

Bulgular: Populasyonun ¢ogunlugu erkeklerden (%70,6) olusuyordu ve
yas ortalamasi 56 (49,5-61) idi. ST yukselmesiz miyokard enfarktlst %41,8,
ST ylkselmeli miyokard enfarktist %378, kararsiz anjina pektoris %20,4
oranindaydi. Risk faktorleri sikligi; hipertansiyon %59,2, diyabet %36,8,
hiperlipidemi %86, sigara kullanimi %65,6, dnceki koroner arter hastaligi
oykusl %21,3 idi. Hastalarin %83'inde SYNTAX 1 skoru >22, %50,4'linde
ylksek trombds yuki, cok damar hastaligi %95, stent implantasyon orani
%74,, koroner arter baypas greftleme ihtiyaci %179 idi. Hastane i¢i 6lum
orani %5 (10) idi.
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Conclusion: Our study revealed that Syrian refugees have a significant
burden of coronary artery disease. These findings demonstrate the
importance of cardiovascular care strategies for refugees.

Keywords: Acute coronary syndrome, immigrant health, Syrian refugees

Sonug: Calismamiz, Suriyeli mdltecilerin ciddi koroner arter hastaligi
ylkilne sahip olduklarini ortaya koymustur. Bu sonuglar, multecilerde
kardiyovaskuler bakim stratejilerinin dnemini kanitlamaktadir.

Anahtar kelimeler: Akut koroner sendrom, go¢men saghdi, Suriyeli
multeciler

Introduction

Cardiovascular diseases (CVD) account for 31% of all deaths
worldwide. Approximately three-quarters of these deaths
occur in low-and middle-income countries. However, most
clinical research data are from developed countries (1).
Effective management of CVD-related health expenditures
is possible by examining underdeveloped countries and
special groups such as refugees (2). If the prevalence
of modifiable risk factors in the mentioned groups can
be determined through clinical studies, mortality and
economic benefits can be achieved (3).

Social differences impact CVD. Modifiable risk factors
for CVD are influenced by the development levels of
countries. However, the development level is not the only
determinant. Extraordinary situations, such as wars and
natural disasters, also have an impact. Additionally, ethnic
factors also play a role as well (4).

The epidemiological consequences of war impact societies.
Long-term conflicts lead to economic problems, inadequate
healthcare services, psychological stress, malnutrition, and
unhealthy living conditions. Conflict environments lead
to refugee migration, and refugees encounter issues such
as increased smoking, unhealthy diets, and lifestyles (5).
Turkey hosts more than 3.5 million Syrians because of the
conflictin Syria. Syrian refugees living in Turkey have access
to the same healthcare services as Turkish citizens, free of
charge. However, there are no adequate clinical studies on
CVD among refugees (6).

Syrian refugees have many conventional risk factors and
a high risk of atherosclerosis. However, the number of
studies in this field has been remarkably low. We believe
that the prevalence of risk factors, clinical outcomes, stent
implantation and coronary artery bypass grafting (CABG)
rates, coronary artery structure, atherosclerosis burden,
and in-hospital mortality in acute coronary syndrome
(ACS) patients among refugees should be investigated. The
effects of ethnic differences and geographical changes on
CVD can also be examined through studies in this field.
In this study, we analyzed the clinical and angiographic
profiles and in-hospital results of Syrian refugees living in
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Turkey who were admitted to our clinic with a diagnosis of
ACS.

Materials and Methods
Study Protocol

In this retrospective study, the angiographic, clinical, and
laboratory features of 201 consecutive Syrian refugee
patients who were admitted to the cardiology clinic of
University of Health Sciences Turkey, Istanbul Bagcilar
Training and Research Hospital with a diagnosis of ACS
between January 1, 2017, and December 31, 2020, were
analyzed. There was no financial support or interest in this
study. Necessary patient consent was obtained. Patients
who had previously undergone CABG were excluded
from the study. Those of Syrian ethnicity who immigrated
to Turkey as postwar refugees were included in this
study. The diagnosis of ACS is based on evidence-based
European guidelines. Patients were recorded as having
ST-elevated MI (STEMI), non-ST-elevated MI (NSTEMI),
and unstable angina pectoris (USAP) (7). By scanning our
hospital’s database, we obtained laboratory values, in-
hospital mortality rates, and the number of patients who
underwent CABG. Angiography images were monitored
to create the angiographic profile. Using universal TIMI
thrombus and flow gradings, the thrombus and flow
grades in the infarct-related artery were determined.
These gradings were recorded both before and after the
procedure (8,9). Patients were classified into low (grades 1,
2, and 3) and high thrombus burden (grades 4 and 5). In the
presence of >50% stenosis in non-infarct-related arteries,
the vessel was considered a diseased coronary vessel. The
number of diseased vessels was calculated. If there were
two or three main vessel diseases, multivessel disease was
considered. Infarct-related arteries were recorded as the
left main coronary artery (LMCA), left anterior descending
artery (LAD), circumflex artery (CX), right coronary
artery (RCA), and their subbranches. A web-based score
calculator (http://www.syntaxscore.com) was used to
calculate the SYNTAX 1 score. Because the SYNTAX 1 score
was not normally distributed, the median mean score was
determined, and the scores were grouped as <22, 22-33, >33.
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The presence of hypertension (HT), hyperlipidemia (HL),
and diabetes mellitus (DM) was determined according to
the definitions of the European guidelines (10). History
of previous coronary artery disease (CAD) was recorded.
Only the presence of stent implantation was considered
evidence of CAD. The smoking rate was recorded. Contrast-
induced nephropathy (CIN) was determined and recorded
according to universal definitions (11). Increases in
creatinine levels within the first 72 hours were defined as
non-CIN.

Ethical Approval

Ethics committee approval for this retrospective study was
obtained from the Clinical Research Ethics Committee of
the University of Health Sciences Turkey, istanbul Training
and Research Hospital (date: 25.02.2022, decision no:
85). This study was conducted in accordance with the
Declaration of Helsinki.

Statistical Analysis

The SPSS 16.0 statistical package was used in the evaluation.
In cases where the data were not normally distributed,
median values were calculated and minimum-maximum
values were given. Means and standard deviations were
calculated for normally distributed values. Because there
was no comparison group, the p-value was not calculated.

Results

The aim of this retrospective descriptive study was to
evaluate the demographic and angiographic characteristics
of Syrian refugees who presented to our clinic with ACS.
Additionally, it aimed to determine in-hospital outcomes
and the prevalence of CVD risk factors. Of the 201 patients
included in the study, men comprised the majority (70.6%).
The overall average age was 56 (49.5-61). The average age of
women (60) was higher than men (54). The average length of
hospital stay was 4 (2-5) days. 59.2% of the patients had HT,
and 36.8% had DM. Both risk factors were more common
in women (HT in men: 58.4%, DM: 30.9%; in women: HT
61.01%, DM 50.8%). The HL rate was 86%, and the rate was
similar in both gender groups. The smoking rate was 65.6%,
and the history of previous CAD was 21.3% (43), both of
which were more common in men (34). The most common
form of presentation was NSTEMI (41.8%). In angiography,
76.1% of the patients underwent stent implantation, and
17.9% had a CABG decision. Medical treatment was applied
without revascularization in 10 patients, and there was no
critical stenosis in 6 patients. The in-hospital mortality rate
was 5%, CIN was 6.5%, and non-CIN was 4%. Clopidogrel
was used in 68.7% of the patients, Ticagrelor in 17.4%, and

Prasugrel in 0.5%. Basic demographic data, risk factors,
laboratory values, and ACS subtypes are presented in
Table 1.

Aneurysmal vascular structures were found in 4.5% (9) of
patients. In the distribution of infarct-related arteries, the
LAD had the highest rate at 48.3% (97); others were the
RCA at 31.9% (64), CX at 25.9% (52), and LMCA at 1% (2).
Vessels with more than 50% critical stenosis unrelated to
infarction are presented in Table 2. In 30 of the 153 patients
who received stents, a second intervention was planned.
Multivessel disease was common; 137 patients having
critical stenosis in 3 vessels, 54 patients in 2 vessels, and 2
patients in 1 vessel, unrelated to infarction. There were no
additional critical stenosis in 8 patients.

The median SYNTAX 1 score was 29.5 (0-113.5). Only 17%
of the patients had a SYNTAX 1 score <22. Of the 24 patients

Table 1. Basic demographic data, risk factors, laboratory
values, and ACS subgroup analysis

Variables Values
Age (year) 56 (49.5-61)
Gender n,%

Male 142,70.6
Female 59,29.4
ACS subgroup n (%)

NSTEMI 84, 41.8
STEMI 76, 37.8
-Anterior 36, 17.9
-Inferior 36, 17.9
-Lateral 3,15
-Posterior 1,05

USAP 41,204
Risk factors (n)

HT 19, 59.2
DM 74, 36.8

HL 173, 86.0
Complete blood count (n=200), 10°

WBC (10%/uL) 10 (8-13)
LYMPH (10%/pL) 2.4 (19-3.3)
HB (g/dL) 13 (12-141)
MCV (10%/uL) 85 (81-89)
PLT (103/uL) 264 (216-314)
Kidney function values (n=200)

Creatine (mg/dL) 0.8 (0.7-0.9)
BUN (mg/dL) 32.5 (25-40)

eGFR (mL/min/1.73 m?)

Lipid profile (mg/dL)
LDL-C (n=101)
HDL-C (n=95)

TG (n=92)

Glycemic profile
HbA1c (%) (n=68)

Glucose (mg/dL) (n=200)

97.5 (82.5-108)

136 (110-159)
36 (31-44)
186.5 (126-255)

7.45 (5.8-10.9)
143 (108-228)

ACS: Acute coronary syndrome, BUN: Blood urea nitrogen DM: Diabetes
mellitus, e-GFR: Estimated glomerular filtration rate, HB: Hemoglobin, HDL-C:
High-density lipoprotein cholesterol, HL: Hyperlipidemia, HT: Hypertension,
LDL-C: Low-density lipoprotein cholesterol, LYMPH: Lymphocyte, MCV: Mean
corpuscular volume, NSTEMI: Non-ST Elevation myocardial infarction, PLT:
Platelet, STEMI: ST elevation myocardial infarction, TG: Triglyceride, USAP:

Unstable angina pectoris, WBC: White blood cell
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with a SYNTAX 1 score >33, 12% underwent CABG (Table
3). In 71% of the patients, the SYNTAX 1 score ranged from
22 to 33. High thrombus burden (grades 4-5) was observed
in 50.4% of the patients (Table 4). Six of 10 patients who
died in the hospital had a TIMI thrombus grade of 5, and
this high thrombus grade was more common in the STEMI

group.

Although the TIMI flow grade was initially 0/1 in 110
patients, it was determined as 3 in 160 patients after the
procedure (Table 5). Of 34 patients with TIMI 0/1 flow after
the procedure, 8 underwent STEMI, 16 underwent NSTEMI,
and 10 underwent USAP. In 16 patients, CABG was decided
without percutaneous revascularization or because flow
could not be established. Five of the other 18 patients were
hemodynamically unstable during the procedure and died.

Discussion

In this study, we found that Syrian refugees with ACS
have complex coronary arteries and a high prevalence of
risk factors. The high SYNTAX 1 score confirms this. The
next step is to address this condition. The lifestyle of the
country where refugee migrate affects CVD. High CVD
risk should be identified early and poor outcomes should
be reduced. Poor living conditions are associated with
poor prognosis in patients with ACS (12). Cardiovascular
risk factors are quite high among refugees. Depression
is also associated with increased CVD mortality (13).
Countries like Turkey that accept refugees have specific
responsibilities. Cardiovascular risk factors among refugees
should be identified early and treated. Factors leading to
poor outcomes should be eliminated by evaluating living
conditions. According to the WHO STEPS study, 58.7% of
Syrian refugees in Turkey have atleast three CVD risk factors

Table 2. Vessels not related to infarction causing 250%
stenosis

Coronary arteries  Number of patients with critical stenosis

LMCA 7
LAD 147
LAD side branch 38
CX 90
CX side branch 54
RCA 110
RCA side branch 13

CX: Circumflex artery, LAD: Left anterior descending artery, LMCA: Left main
coronary artery, RCA: Right coronary artery

Table 3. SYNTAX 1 score distribution of patients

Score value n, %

<22 34,17
22-33 143, 71
>33 24,12

(14). Despite the presence of many risk factors among
Syrian refugees, studies in this field are few. Conducting
our study on patients with ACS will increase awareness of
the importance of addressing modifiable risk factors. This,
in turn, will contribute to better patient management.
Ultimately, this approach will improve long-term patient
outcomes.

Multivessel disease and a high SYNTAX 1 score indicate
the prevalence of atherosclerotic disease. The SYNTAX 1
score is directly proportional to coronary TIMI thrombus
burden and inversely proportional to flow grade. These
parameters are interrelated and can predict mortality risk
(15,16). Therefore, in our study, all these parameters were
examined when assessing CVD severity.

According to the INTERHEART study, the highest rates of
HT and DM were found in Southeast Asia at 59.2% and DM
at 38.8% (17). However, in our study, the rates were even
higher. In a study comparing 67 Syrians and 427 Turks who
underwent CABG, HT was found to be 35.8% and DM 32.8%
among Syrian refugees. The SYNTAX 1 score was also higher
in the refugee group (6). In the TURKMI study examining
Turkish AKS cases in Turkey , HT and DM were 49.5% and
37.9%, respectively. Compared with our study, the DM rates
were similar (18). However, the HT rate in our study was
higher than that of Turks in the TURKMI study.

Study Limitations

The major limitation of our study is its retrospective nature.
The failure to evaluate family history and obesity as risk
factors is a limitation. The single-center study design limits
the study population and makes it insufficient. This was
a descriptive study without a control group. Prospective
studies with a control group are recommended.

Table 4. Distribution of pre-procedure TIMI thrombus
grades

TIMI grade Number of patients
TIMI O 37

TIMI1 a7

TIMI 2 3

TIMI 3 12

TIMI 4 20

TIMI 5 82

Table 5. Preprocedure and postprocedure TIMI flow grade
of the patients

TIMI flow grade

Pre-procedure Post-procedure

0 97 17
1 13 17
2 8 7
3 83 160
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Conclusion

The Syrian civil war is a public health issue with serious
health implications for refugees. We believe that this
increases the risk factors for CVD. Lack of research in this
area may lead to insufficient health services for refugees.
Our study examining the angiographic profiles and in-
hospital outcomes of patients with ACS can contribute to
refugee health. Prospective studies on refugees will help
develop prevention and treatment strategies.
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Inducible Nitric Oxide Synthase (iNOS) is a Potential
Marker of Myocardial Infarction with Non-obstructive
Coronary Artery Disease (MINOCA)
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Arter Hastaligi ile Birlikte Miyokard Enfarktiisti (MINOCA) i¢in
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Objective: The currently available cardiac biomarkers are not sufficient
to differentiate between myocardial infarction with non-obstructive
coronary arteries (MINOCA) and acute coronary syndrome (ACS)
without the use of coronary angiography. In this context, this study aimed
to evaluate inducible nitric oxide synthase (iNOS) activity as a potential
marker for the differential diagnosis of MINOCA and ACS.

Method: The study population comprised 734 consecutive patients who
presented to our hospital with chest pain between July 2022 and January
2023. Leftover plasma samples collected in EDTA vials were sent for
troponin T estimation within 24 hours of the onset of chest pain. Patients’
blood samples were collected into tubes for malondialdehyde (MDA),
iNOS, and total sialic acid (TSA) measurements and centrifuged at 4000
g, 4 °C for 10 min, and the sera obtained as a result were kept at -25 °C
until the analyses were performed.

Results: The mean age of the study population, which consisted
of 648 patients [421 (65.6%) males, was 62+12] years. There were no
significant difference between the MINOCA and ACS patients in MDA
and homocysteine levels. Univariate logistic regression analysis revealed
significant correlations between gender, age, diabetes mellitus (DM),
glucose, urea, iNOS, smoking, hemoglobin, platelets, lymphocytes,
monocytes, neutrophils, triglycerides, low-density lipoprotein cholesterol,
high-density lipoprotein cholesterol, creatine, and TSA as significant
predictors of MINOCA. Further analysis of these variables using

Amag: Mevcut kardiyak biyobelirtegler, koroner anjiyografi kullanilmadan,
obstriktif olmayan koroner arterlerin eslik ettigi miyokard enfarktisu
(MINOCA) ile akut koroner sendrom (AKS) arasinda ayrim yapmak
icin yeterli degildir. Bu baglamda bu calisma, MINOCA ve AKS ayirici
tanisinda potansiyel bir belirte¢ olarak indiklenebilir nitrik oksit sentaz
(iNOS) aktivitesinin degerlendirilmesi amaciyla yapilmistir.

Yontem: Calisma evrenini Temmuz 2022 ile Ocak 2023 tarihleri
arasinda hastanemize gogls agrisi sikayetiyle basvuran 734 hasta
olusturdu. EDTA siselerinde toplanan kalan plazma ornekleri gogus
agrisinin baglamasindan sonraki 24 saat icinde troponin T ¢aligiimasi
icin gonderildi. Hastalardan malondialdehit (MDA), iNOS ve total sialik
asit (TSA) dlgtlimleri icin kan ornekleri tiplere alinarak 4000 g, 4 °C'de 10
dakika santrifiij edildi ve elde edilen serumlar -25 °C'de analizler yapilana
kadar saklandi.

Bulgular: Dort ylz yirmi biri (%65,6) erkek olmak Uzere 648 hastadan
olusan galisma ornekleminin yas ortalamasi 62+12 idi. MINOCA ve
AKS hastalari arasinda malondialdehit (MDA) ve homosistein dlizeyleri
arasinda anlamli fark yoktu., Tek degiskenli lojistik regresyon analizi
cinsiyet, yas, diabetes mellitus (DM), glikoz, ure, iNOS, sigara icme
durumu, hemoglobin, trombosit, lenfosit, monosit, notrofil, trigliserit,
dusuk yogunluklu lipoprotein kolesterol, yiksek yogunluklu lipoprotein
kolesterol, kreatin ve toplam sialik asit (TSA) igin MINOCAnin dnemli
belirleyicileri olarak anlamli iligkiler ortaya ¢ikardi. Bu degiskenlerin gok
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multivariate logistic regression revealed that sex, age, presence of
DM, glucose and urea levels, and iINOS were independent predictors
of MINOCA. The iNOS level was significantly higher in patients with
MINOCA than in those with ACS. The optimal iNOS cut-off value of
>1372.9 pg/mL predicted MINOCA with 99.4% sensitivity and 93.7%
specificity (area under the curve: 0.99, 95% confidence interval: 0.979-
0.996, p<0.001).

Conclusion: iNOS activity may help distinguish between ACS and
MINOCA without the need for coronary angiography.

Keywords: Acute coronary syndrome (ACS), inducible nitric oxide

synthase (iNOS), myocardial infarction with non-obstructive coronary
arteries (MINOCA)

degiskenli lojistik regresyon analizi ile; cinsiyet, yas, DM varligi, glikoz,
Ure seviyeleri ve INOS'nin MINOCA i¢in bagimsiz belirleyiciler oldugunu
ortaya gikardl. MINOCA hastalarinda iNOS dUzeyi AKS hastalarina gore
anlamli derecede yuksekti. Optimum iNOS cut-off degeri >1372,9 pg/mL,
MINOCA'y1 %99,4 duyarlilik ve %937 dzgllliikle 6ngordu (egri altinda
kalan alan: 0,99, %95 guven araligi: 0,979-0,996, p<0,001).

Sonug: iINOS aktivitesinin  Olgilmesinin  koroner  anjiyografiye
gerek kalmadan AKS ile MINOCA ayriminda yardimci olabilecegini
dustintyoruz.

Anahtar kelimeler: Akut koroner sendrom (AKS), induklenebilir
nitrik oksit sentaz (iNOS), obstriiktif olmayan koroner arterlerle birlikte
miyokard enfarktlst (MINOCA)

Introduction

Ischemic heart disease is the leading cause of death
worldwide, accounting for 12.7% of all deaths. Acute
coronary syndrome (ACS) encompasses a wide spectrum
of clinical conditions, ranging from unstable angina
to non-ST-segment elevation myocardial infarction
(NSTEMI) and ST-segment elevation myocardial infarction
(STEMI). Most patients with anginal symptoms have no
obstructive coronary artery disease (CAD) (1). Myocardial
infarction with non-obstructive coronary arteries, that
is, <50% stenosis in a major epicardial artery, is termed
MINOCA. MINOCA is characterized by a heterogeneous
group of conditions, including causes of epicardial and
microvascular myocardial ischemia, such as plaque
disruption, epicardial coronary spasm, spontaneous
coronary dissection, microvascular spasm, and coronary
distal embolization (2,3). Takotsubo cardiomyopathy and
myocarditis, which were initially included in MINOCA, were
later excluded. The prevalence of MINOCA among all type 1
myocardial infarctions (MI) is approximately 10%. It is more
common in female patients with NSTEMI (4). Up to 50-
60% of patients undergoing elective coronary angiography
for suspected CAD actually have non-obstructive CAD.
Various biochemical parameters have been investigated
in the differential diagnosis of ACS and MINOCA without
the need for coronary angiography. Coronary angiography
performed to rule out epicardial stenosis is an invasive
procedure with the risk of various complications.

A family of enzymes known as NO synthases (NOSs)
generates NO. NOSs have three distinct isoforms: neuronal
NOS (nNOS, NOS1), inducible NOS (iNOS, NOS2), and
endothelial NOS [endothelial NOS (eNOS), NOS3]. In
humans, these isoforms have ~55% homology; they differ
in their intracellular location, regulation, and enzymatic

properties, including their activity and susceptibility to
various inhibitors (5). In ACS, platelets, which are bound
to the subendothelium, are activated following plaque
rupture and further stimulate thrombus formation by
producing thromboxane A2 (TxA2) and increasing thrombin
formation. Endothelial products such as prostacyclins and
nitric oxide (NO) play an important role in the regulation
of platelet activation and aggregation (6). NO impairment
is common in patients with MINOCA via microvascular
dysfunction and in those with ACS (7-9). In ACS, excess
nitric oxide is generated in excess during ischemic attack
because of marked activation of the inducible nitric oxide
synthase (iNOS) enzyme by different cytokines, resulting
in serious adverse effects. However, there are no studies on
iNOS activity in patients with MINOCA.

The currently available cardiac biomarkers are not sufficient
to differentiate between MINOCA and ACS without the
use of coronary angiography. In this context, this study
aimed to evaluate iNOS activity as a potential marker in the
differential diagnosis of MINOCA and ACS.

Materials and Methods

Population and Sample

The study population consisted of 734 consecutive
patients admitted to our hospital between July 2022 and
January 2023 with chest pain, as indicated by changes in
electrocardiogram or elevated cardiac troponin T levels
(>0.03 ng/mL).

A total of 86 patients with 1) recent hospitalization
for myocardial infarction, unstable angina, acutely
decompensated heart failure (HF), deep vein thrombosis
or pulmonary embolism or conduction of any cardiac re-
vascularization procedure; 2) any history of surgery in the
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preceding few months; 3) evidence of hepatic dysfunction;
4) presence of concomitant illness(es) including infectious
and connective tissue diseases and neoplasm; and, 5)
intake of immunosuppressant agents were excluded from
the study. Therefore, 86 patients were excluded from the
study. In conclusion, the study sample consisted of 648
patients. Leftover plasma samples collected in EDTA vials
were sent for troponin T estimation within 24 hours of the
onset of chest pain.

Patients’ blood samples were collected into tubes for
malondialdehyde (MDA), iNOS, and total sialic acid (TSA)
measurements and centrifuged at 4000 g, 4 °C for 10 min,
and the sera obtained as a result were kept at -25 °C until
the analyses were carried out. MDA, an end-product
of lipid peroxidation, was measured using the method
described by Yoshioka et al. (10) based on the reaction
between thiobarbituric acid and MDA. The optical density
of the end products was measured at 535 nm. iNOS activity
was evaluated using the method described by Miranda
et al. (11). Accordingly, nitrate was reduced to nitrite by
VaCl, and then reacted with sulfanilamide in an acidic
environment to produce a colored diazonium compound,
the optical density of which was measured at 540 nm.
TSA was measured colorimetrically based on the method
described by Sydow (12) using a spectrophotometer (UV-
1201, Shimadzu, Japan). Accordingly, all bound sialic acid
was separated using perchloric acid in serum, and the
supernatants were boiled by Ehrlich’s reagent. The optical
density of the product was measured at 525 nm (12). Among
the cardiac markers, human cardiac troponin-I (cTn-I) and
iNOS were measured using commercial enzyme-linked
immunoassay (ELISA) kits (Elabscience Biotechnology,
Beijing, China), and homocysteine was measured using
a spectrophotometer (Epoch, Biotech, USA) and another
commercial ELISA kit (ELK Biotechnology, Wuhan, China).

Data Collection

Complete blood counts and biochemical test results
were retrospectively obtained from intravenous blood
samples before coronary angiography. Blood samples
were collected from patients after 12 hours of fasting in
the morning. Standard methods were used for routine
biochemical tests, including lipid profile, glucose, urea,
and creatinine measurements. Sialic acid was estimated
spectrophotometrically using thiobarbituric acid, as
described by Aminoff (13). Plasma samples of 10 puL were
reacted with a strong acid, i.e., periodate reagent (25 mM
periodate in 0.125 N H,SO,), to release sialic acid. Excess
periodate reagent was reduced using sodium arsenite
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solution (2% sodium arsenite in 0.5 N HCID. 2 mL of
thiobarturic acid solution (0.1 M thiobarturic acid in 1 N
NaOH) was added to the resulting mixture, incubated for
8 min. in boiling water bath, and then cooled in ice. The
resulting colored complex was extracted by acid butanol
(butanol in 5% HCI), and its optical density was measured
at 549 nm.

Angiographic Analysis

Coronary angiography was performed using the standard
Judkins technique without nitroglycerin (Siemens
Medical Solutions, Erlangen, Germany). Two experienced
physicians who were blinded to the study evaluated the
angiograms, and the visually smooth contours with no wall
irregularities were considered normal.

All patients underwent coronary angiography for ACS
via the femoral artery within 90 minutes of hospital
admission. Patients with STEMI were administered 300 mg
of acetylsalicylic acid and 180 mg of oral loading ticagrelor
at admission. Patients who could not be administered
ticagrelor were given a 300-600 mg oral clopidogrel loading
dose according to the myocardial revascularization
guidelines of the FEuropean Society of Cardiology
instead of ticagrelor (14,15). Standard intravenous bolus
unfractionated heparin (70-100 U/kg) and additional doses
were administered as needed to achieve an activating
clotting time of >250 s before coronary intervention.
Stenting of the infarct-related artery with drug-eluting stent
was successfully completed immediately after coronary
angiography in suitable patients.

The study protocol was approved by the Local Ethics
Committee (Ethics Committee of the Deanery of the Faculty
of Medicine of Kafkas University; approval no. 80576354-
050-99/83, approval date: 08/06/2023).

Statistical Analysis

The SPSS 22.0 (Statistical Product and Service Solutions
for Windows, Version 22.0, IBM Corp., Armonk, NY, U.S,,
2013) software package was used for statistical analyses.
The descriptive statistics obtained from the collected
data were expressed as mean + standard deviation for
continuous variables determined to conform to the normal
distribution, as median with 0.25 and 0.75 quantiles
for continuous variables determined not to conform to
the normal distribution, and as percentage values for
categorical variables. The t-test or Mann-Whitney U test
was used to compare continuous variables between the
groups, whereas Fisher’s exact test or the chi-square test
was used to compare categorical variables between the
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groups. Univariate Cox proportional hazards analyses
were conducted for all clinically relevant variables that
could potentially predict MINOCA. Multivariate Cox
regression analysis of variables found to be significant in
univariate analyses was performed with stepwise backward
conditional elimination to determine independent
predictors of MINOCA (p<0.05). The receiver operating
characteristic curve analysis was used to determine the
optimal iNOS cut-off value for predicting MINOCA.

Results

The baseline demographic and laboratory characteristics
of patients are presented in Table 1. The study sample
consisted of 648 patients, including 477 with ACS and 171
with MINOCA. The mean age of the study population,
of which 421 (65.6%) were male, was 62+12 years. There
were no significant differences between the ACS and

MINOCA groups in terms of hypertension, lymphocyte and
eosinophil counts, total cholesterol, C-reactive protein,
homocysteine, and MDA levels. Platelet and lymphocyte
counts were significantly higher in patients with MINOCA,
whereas hemoglobin levels and neutrophil and monocyte
counts were significantly higher in patients with ACS. High-
density lipoprotein cholesterol (HDL-c) and triglyceride
levels were significantly lower and low-density lipoprotein
cholesterol (LDL-c) was significantly higher in patients
with ACS than in those with MINOCA. Among the renal
parameters investigated within the scope of the study, urea
and creatine levels were significantly higher in patients
with ACS than in those with MINOCA. Troponin levels were
also significantly higher in patients with ACS than in those
with MINOCA. On the other hand, iNOS activity and TSA
levels were significantly higher in patients with MINOCA
than in those with ACS.

Table 1. Distribution of patients’ baseline characteristics and laboratory test results among the study groups

ACS group MINOCA group Overall study group p-value
(n=477) (n=171) (n=648)

Age (years) 63 +12 60 Rl 62 +12 0.017
Sex, n (%) (male) (mean) 352 74.7 69 40.4 421 65.6 <0.001
Smoking status, n (%), (mean) 213 46.6 51 29.8 264 42 <0.001
Presence of DM, n (%) (mean) 176 38 40 23.4 216 341 0.001
Presence of HT, n (%) (mean) 285 61.4 90 53.3 375 59.2 0.065
EF (%) (mean) 56 +10 61 +7 58 +9 <0.001
Hemoglobin level (g/dL) (mean) 141 +1.94 13.3 +21 13.91 +1.98 <0.001
Platelet count (103/mL) (mean) 229 +62 243 +67 233 +64 0.007
Neutrophil count (10*/mL) (median) 6.7 (5.02-8.89) 4.60 (3.6-6) 6.1 (4.4-8.3) <0.001
Lymphocyte count (103/mL) (median) 1.87 (1.3-2.59) 217 (1.5-2.9) 1.91 (1.4-2.7) 0.005
Eosinophil count (103/mL) (median) 012 (01-0.2) 014 (01-0.2) 012 (01-0.2) 0134
Monocyte count (10°/mL) (median) 0.56 (0.4-0.7) 0.48 (0.37-0.63) 0.5 (0.4-0.7) 0.001
Glucose level (mg/dL) (median) 132 (107-169) 103 (95-128) 121.5 (101.5-158) <0.001
Total cholesterol level (mg/dL) (mean) 178.02 +47.68 179.39 +50.98 178.38 +48.54 0.407
LDLC level (mg/dL) (mean) 15.7 +40.5 107.5 +38.3 13.5 +40 0.033
HDLC level (mg/dL) (mean) 42 +10 49 +12 43 +1 <0.001
Triglyceride level (mg/dL) (median) 92 (59-139) 107 (75-163) 95 (63-147) 0.002
Troponin level (ng/dL) (median) 712.9 (109.4-3657.8) 901 (26.4-492.9) 401 (58.7-2345) <0.001
Urea level (mg/dL) (median) 37 (39-40) 34 (28-44) 36 (29-47) 0.008
Creatine level (mg/dL) (median) 0.94 (0.82-112) 0.85 (0-73-1.07) 0.93 (0.78-112) <0.001
CRP level (mg/dL) (median) 55 (2.71-12.3) 5.51 (2.8-13.3) 5.51 (2.72-1217) 0.661
Homocysteine level (umol/L) (mean) 13.65 +2.47 13.37 +6 13.58 +3.73 0.329
iNOS level (pg/mL) (median) 792.6 (692.7-928.6) 2036.8 (1756.8-2394.3)  893.4 (723.9-1637.05) <0.001
TSA level (mg/dL) (median) 84.2 (76.2-96.4) 93.7 (81.9-136.4) 86.7 (77.2-98.95) <0.001
MDA level (umol/L) (mean) 26.8 5.9 275 5.9 27 5.9 0191

ACS: Acute coronary syndrome, MINOCA: Myocardial infarction with non-obstructive coronary artery disease, DM: Diabetes mellitus, HT: Hypertension, EF: Ejection
fraction, LDLC: Low-density lipoprotein-cholesterol, HDLC: High-density lipoprotein-cholesterol, CRP: C-reactive protein, iNOS: Inducible nitric oxide synthase, TSA: Total

sialic acid, MDA: Malondialdehyde
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Univariate logistic regression analysis revealed significant
correlations between sex, age, diabetes mellitus (DM),
glucose, urea, iNOS, smoking, hemoglobin, platelets,
lymphocytes, monocytes, neutrophils, triglycerides, LDL-c,
HDL-c, creatine, and total sialic acid (TSA) as significant
predictors of MINOCA (Table 2). Further analysis of these

with MINOCA than in those with ACS, whereas the
secondary outcome was that an optimal iNOS cut-off value
of >1372.9 predicted MINOCA with 99.4% sensitivity and
93.7% specificity.

iINOS pg/mL

- Sensitivity: 99.4

revealed gender [odds ratio (OR): 0.107, 95% confidence i
interval (CI): 0.030-0.388; p=0.001], age (OR: 0.940, 95% -
CL: 0.893-0.990; p=0.002), presence of DM (OR: 0.183, 80_{'
95% CI: 0.049-0.681; p=0.011), glucose (OR: 0.988, 95% CI: -
0.977-1.000; p=0.045), urea (OR: 1.028, 95% CI: 1.000-1.057; 60
p=0.049) levels, and iNOS (OR: 1.010, 95% CI: 1.007-1.013;
p<0.001) as independent predictors of MINOCA (Table 2).

Specificity: 93,7
Criterion
Wailerion

variables with the multivariate logistic regression analysis 100
13829

Sensitivity
T

40
The optimal iNOS cut-off value of >1372.9 pg/mL predicted i

MINOCA with 99.4% sensitivity and 93.7% specificity [AUC: i
0.99 (95% CI: 0.979-0.996, p<0.001)] (Figure 1). 20

Discussion 1P

Several studies have investigated the role of nitric oxide 5 m 48 @ W 1
in ACS, with a particular focus on its impact on vascular
function, plaque stability, and thrombosis. This study
examined the use of iNOS activity in the differential
diagnosis of ACS and MINOCA for the first time in the
literature. Accordingly, the primary outcome of this study
was that iNOS levels were significantly higher in patients

100-Specificity
Figure 1. Receiver operating characteristic curve analysis
of the efficacy of using iNOS activity to predict MINOCA

iNOS: Inducible nitric oxide synthase, MINOCA: Mpyocardial
infarction with non-obstructive coronary arteries

Table 2. Results of univariate and multivariate models for predicting MINOCA in patients with ACS

Univariate Multivariate

Univariate OR, 95% CI p Multivariate OR, 95% ClI p
Gender 0.224 (0155-0.324) <0.001 0.107 (0.030-0.388) 0.001
Age 0.981 (0.966-0.996) 0.014 0.940 (0.893-0.990) 0.020
Diabetes mellitus 0.498 (0.334-0.743) 0.001 0183 (0.049-0.681) 0.011
Glucose 0.987 (0.982-0.992) <0.001 0.988 (0.977-1.000) 0.045
Urea 0.993 (0.984-1.003) 0166 1,028 (1.000-1.057) 0.049
iNOS 1.008 (1.006-1.010) <0.001 1.010 (1.007-1.013) <0.001
Smoking 0.558 (0.152-0.046) 0.378 - - -
Hemoglobin 1.000 (0.995-1.004) 0.959 - - -
Platelet 0.994 (0.984-1.004) 0.230 - - -
Lymphocyte 0.940 (0.534-1.652) 0.829 - - -
Monocyte 1.440 (0.263-7.897) 0.674 - - -
Neutrophil 0.972 (0.825-1144) 0.732 - - -
Triglyceride 1.003 (0.995-1.011) 0.472 - - -
LDL-c 1.000 (1.000-1.000) 0.851 - - -
HDL-c 1.018 (0.963-1.075) 0.530 - - -
Creatine 1447 (0.565-3.707) 0.441 - - -
TSA 0.996 (0.991-1.002) 0184 - - -

ACS: Acute coronary syndrome, MINOCA: Myocardial infarction with non-obstructive coronary artery disease, iNOS: Inducible nitric oxide synthase, OR: Odds ratio, Cl:
Confidence interval, LDL-c: Low-density lipoprotein cholesterol, HDL-c: High-density lipoprotein-cholesterol, TSA: Total sialic acid
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NO levels can be relevant in ACS as nitric oxide plays a
crucial role in regulating blood vessel function and blood
flow. NO helps dilate blood vessels, thereby improving
blood flow and reducing heart workload. However, the
production and availability of NO may be impaired in
ACS (16). Additionally, oxidative stress and inflammation,
which are prevalent in ACS, may also negatively affect NO
levels. Oxidative stress can decrease the availability of NO
by promoting its reaction with reactive oxygen species,
leading to the formation of peroxynitrite, a potent oxidant
that further damages the endothelium (17). Decreases in
NO levels during ACS may contribute to vasoconstriction,
platelet aggregation, and inflammation, all of which are
factors associated with disease progression. Given the
complex nature of the relationship between NO and ACS,
variations may occur in individual cases. Consultation
with medical professionals is essential for the accurate
diagnosis, treatment, and management of ACS (16-19).

In an animal model, it was demonstrated that the
cytokine-mediated overexpression of iNOS was followed
by massive NO production, which caused toxic effects on
cardiomyocytes, including necrosis and reduced adenosine
triphosphate (ATP) content (20). This can be achieved
by direct action on the myocardium during ischemia-
reperfusion (21). Yang et al. (22) demonstrated another
effect of INOS expression in patients with myocardial
infarction. iNOS is not expressed in the healthy heart,
and its formation is induced by pro-inflammatory factors
(23). Expression of constitutive isoform eNOS decreased
in ACS patients’ neutrophils compared to healthy control
subjects. In contrast, iINOS enzyme expression was
markedly induced in acute myocardial infarction (24). This
finding can be attributed to the possible action of cytokines
released during ACS, stimulating iNOS expression and
downregulating eNOS (19). El-Baheie et al. (25) reported
that iNOS mRNA concentrations were significantly higher
in patients with ACS than in healthy controls, and iNOS
mRNA concentrations predicted ACS with 100% sensitivity
and specificity. In parallel, this study emphasizes the
estimation of iNOS mRNA expression as a highly sensitive
and specific assay for ACS diagnosis compared with
cardiac troponin. High iNOS expression in peripheral
blood leukocytes of children affected by acute Kawasaki
disease has been reported in the cardiovascular system
(26), especially when associated with progressive coronary
artery lesions (27). Comparable results have been reported
in cases of dilated cardiomyopathy, ischemic and valvular
disease, and ischemic disease-related HF (28).

Coronary microvascular dysfunction, which is expressed by
coronary microvascular spasm, accounts for approximately
20% of MINOCA patients (29). Oxidative stress, endothelial
dysfunction, and low-grade chronic inflammation
contribute to the pathogenesis of coronary artery spasm.
Yamada et al. suggested that thiol oxidation-induced
oxidative stress causes coronary artery spasm, resulting
in impaired endothelium-dependent vasodilation. The
underlying mechanism of coronary vasomotor dysfunction
may be endothelium-dependent or endothelium-
independent.  Endothelium-dependent  dysfunction
originates from an imbalance between endothelium-
derived relaxing factors, such as NO, and endothelium-
derived constrictors, such as endothelin. Endothelium-
independent function is based on myocyte tone. Oxidative
stress can cause vasoconstriction and endothelial damage,
resulting in coronary microvascular dysfunction and
vasospasm, leading to the pathogenesis of MINOCA.
Although animal and human studies have provided
evidence of the role of oxidative stress in cardiovascular
disorders, antioxidant applications are ineffective in
preventing cardiovascular mortality.

Studies have shown that serum total sialic acid levels are
elevated in cardiovascular diseases due to an increase in
acute-phase reactants in these patients. Elevated sialic
acid levels may be attributed to scattering or secretion
from damaged cells following acute myocardial infarction.
Although the role of sialic acid in the pathogenesis of
atherosclerosis has been investigated in many studies,
its role as a prognostic marker has not been investigated
yet (30). A large-scale prospective study reported that
high serum sialic acid content was a strong predictor
of cardiovascular mortality (31). Serum total sialic acid
levels were significantly higher in patients with ACS than
in healthy controls. Serdar et al. (32) found that total sialic
acid levels progressively increased significantly in patients
with unstable angina, NSTEMI, and STEMI. Interestingly, in
our study, TSA levels were significantly higher in patients
with MINOCA than in those with ACS, as in iNOS. The fact
that TSA and iNOS levels have not been compared to date
in patients with ACS and MINOCA in the literature makes
this finding even more valuable. However, further studies
with larger populations are needed to confirm the findings
of this study:.

In line with the literature data (33), the ACS patients
included in this study mostly consisted of female and older
patients. Factors such as smoking status, presence of DM,
and dyslipidemia, which were reported to increase the risk
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of ACS in the literature (33), were also more common in the
ACS patients included in this study.

The criteria for an ideal biomarker include its role in
diagnosis and screening, as well as its ability to influence
therapy and improve patient outcomes. In clinical practice,
physicians rely on available biomarkers to support the
diagnosis of ACS, including creatine phosphokinase and
creatine kinase myoglobin binding tests. However, the
positivity of both MINOCA and ACS patients for these
markers renders differential diagnosis impossible without
coronary angiography. To the best of our knowledge, no
previous study has evaluated the efficacy of iNOS activity in
the differential diagnosis of MINOCA and ACS. The findings
of this study indicate that iNOS activity can be effectively
used as a biomarker to differentiate between patients
with ACS and those with MINOCA indistinguishable from
cardiac biomarkers. Evaluation of iNOS activity can be
routinely performed in daily clinical practice because it is
feasible, cost-effective, and easy to perform. The results of
the iNOS activity evaluation can be made available within
3-4 hours after the collection of blood samples. Moreover,
the clinical efficacy of iNOS as a cardiac marker may be
further enhanced if it is associated with a therapeutic
target, as it can help tailor the therapeutic strategy, allowing
the treatment to be personalized.

Study Limitations

There are several limitations to this study. First, this was
a single-center, retrospective study with a relatively small
sample size. Second, the fact that both ACS and MINOCA
feature dynamic and rapidly evolving clinical situations
may potentially hinder the generalizability of our findings.
As a reason, this study was designed to evaluate iNOS
activity as a biomarker in the differential diagnosis of ACS
and MINOCA; however, iNOS activity is likely to change
during the course of both ACS and MINOCA and due to
therapeutic interventions, and the collected research data
feature measurements performed in each individual at
a single time point. Therefore, although it was possible
to examine the correlations that exist between these
parameters in this study, our findings did not provide
much evidence on the dynamics of the system and how
ACS, MINOCA, and therapeutic interventions might have
affected these correlations.

Conclusion

In conclusion, iNOS activity may help distinguish
between ACS and MINOCA without the need for coronary
angiography. However, the mean iNOS levels of patients
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with ACS may vary depending on the study and patient
populations investigated in these studies as well as the
measurement techniques used. Therefore, further large-
scale studies are needed to corroborate the findings of this
study in general and to elucidate the role of oxidative stress
in ACS and MINOCA.
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Objective: To examine the impact of digital parenting awareness (DPA)
levels on problematic media use (PMU) among children.

Method: This cross-sectional study was conducted with children
between the ages of 7-11 who admitted to the family medicine outpatient
clinic of a tertiary hospital between 09.06.2022 and 0812.2022, and met
the inclusion criteria for themselves and their parents. Data were obtained
through the Patient Information Form, Digital Parenting Awareness Scale
(DPAS), and Problematic Media Use Measure-Short Form (PMUM-SF)
administered to the parents.

Results: A total of 301 children, with an average age of 8.21+113 years and
174 (57.8%) girls, were included in the study. Most children had access to
televisions (80.1%), mobile phones (67.4%), and tablets (34.6%) during the
day. The percentage of those who spent 25 hours in front of the screen
was 3.7% on weekdays and 14.6% on weekends. The mean PMUM-SF
score was 17.37£7.40. The mean scores were 7.25%2.41 for Being Negative
Model (NM), 9.05+3.34 for Digital Negligence (DN), 15.96+3.29 for
Efficient Use (EU) and 15.09+3.61 for Protection From Risks (PR). There
was a positive relationship between PMU, NM, and DN, but a negative
relationship between EU and PR (p<0.001 for all). There were significant
differences in gender, academic performance, weekday and weekend
screen time, and PMUM-SF score (p=0.006; p<0.001; p<0.001; p<0.01,
respectively). There was a significant relationship between the duration
of weekday and weekend screen time and all subdimensions of DPAS
(p<0.05 for all).

Conclusion: Although the DPA was moderate to good in parents, the
PMU level was low in children. The PMU increased as the DPA decreased.
PMU was higher among male students, those with low academic
performance, and those who spent more time in front of screens. Children
of parents with low DPA duration had increased screen time.

Keywords: Awareness, digital parenting, problematic media use, screen
time

Amag: Bu calismada; dijital ebeveynlik farkindaligi (DEF) dUzeyinin
cocuklarda problemli medya kullanimi (PMK) (zerine etkisinin
incelenmesi amaglandi.

Yontem: Bu kesitsel galisma, Uglncl basamak bir hastanenin aile
hekimligi poliklinigine 09.06.2022-0812.2022 tarihleri arasinda basvuran,
kendileri ve ebeveynleri ¢alismaya dahil etme kriterlerini karsilayan 7-11
yas aras! gocuklar ile gercgeklestirildi. Veriler; hasta bilgi formu, Dijital
Ebevenlik Farkindalik Olcedi (DEFO) ve Problemli Medya Kullanim
Olgegi-Kisa Formu'nun (PMKO-KF) ebeveynlere uygulanmasi ile elde
edildi.

Bulgular: Calismaya yas ortalamasi 8,21£113 yil olan ve 174'U (%57,8)
kiz olan toplam 301 gocuk dahil edildi. Cocuklarin gun igerisinde en ¢ok
televizyona (%80]1), cep telefonuna (%674) ve tablete (%34,6) erisimi
vardi. Ekran baginda =5 saat zaman gegirenlerin orani hafta i¢i %3,7 iken
hafta sonu %14,6 idi. PMKO-KF puani ortalama 17,37%740 idi. DEFO alt
boyut puan ortalamalari Olumsuz Model Olma (OMO) igin 7,25+2,41,
Dijital ihmal (DI) igin 9,05+3,34, Verimli Kullanim (VK) igin 15,96+3,29 ve
Risklerden Korunma (RK) igin 15,09+3,61idi. PMKile OMO ve Di arasinda
pozitif yonll; VK ve RK arasinda negatif yonli anlamli korelasyon vardi
(hepsi icin p=0,001). Cinsiyet, okul basarisi, gocugun hafta igi ve hafta
sonu ekran karsisinda gegirdigi siire ile PMKO-KF puani agisindan anlamli
farkllik bulundu (p=0,006; p=0,001; p=0,001; p=0,01 siraslyla). Cocugun
ekran karsisinda gegirdigi siireler ile DEFO'niin tiim alt boyutlan arasinda
anlamli iliski vardi (hepsi igin p<0,05).

Sonug: Ebeveynlerde DEF orta-iyi duzeyde iken gocuklarda PMK duzeyi
dusuk bulundu. DEF azaldikga PMK artmakta idi. Erkeklerde, okul basarisi
dustiklerde ve ekran karsisinda uzun sure gegirenlerde PMK daha fazla
idi. DEF dUzeyi duslk olanlarin gocuklarinda ekran stresi artmaktaydi.

Anahtar kelimeler: Dijital ebeveynlik, ekran suresi, farkindalik, problemli
medya kullanimi

Family Medicine, istanbul, Turkey
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Introduction

The internet, smartphones, tablets, television, radio,
newspapers, and magazines are the most widely used media
toolsin mass communication (1). With the digitalization and
easy accessibility of media tools, especially smartphones
and tablets, their use by children is increasing (2,3).

When used consciously and appropriately, media tools are
beneficial for child mental development and education
(4-6). However, misuse of media tools can lead to many
negative consequences. Problematic media use (PMU) is
defined as excessive or improper use of media that causes
problems in functionality (7). PMU paves the way for
internet, television, smartphone, and digital game addiction
(8). As exposure to digital media tools increases, physical
problems, such as obesity and musculoskeletal disorders,
as well as neuropsychiatric problems, such as sleep
disorders, anxiety disorders, depression, attention deficit,
and hyperactivity, may occur in children (9-11). Studies
have also demonstrated that as PMU increases, academic
achievement decreases in children (11-13). Therefore, for
individuals aged 6 years and older, the American Academy
of Pediatrics recommends reducing screen exposure as
much as possible and having a strategy for managing
electronic media to maximize its benefits (14).

To prevent PMU and its negative effects on children, parents
must increase their awareness and ensure the efficient and
safe use of media tools (15). “Digital parenting” is defined
as parents being aware of the risks as well as the benefits
of digital technologies, ensuring controlled use, and
being a positive role model (16). High awareness of digital
parenting contributes to children’s development and
academic success in relation to cognitive, mathematical,
and thinking skills and protects children from negative
consequences (17).

In this study, we aimed to examine the effect of digital
parenting awareness (DPA) on PMU by children aged
between 7 and 11.

Materials and Methods
Study Design

This study was planned as a single-center and, cross-
sectional research. This study was conducted on children
aged 7-11 years who were admitted to the family medicine
outpatient clinic of a tertiary hospital between June 9 and
December 12, 2022, and met the inclusion criteria for
themselves and their parents.

The children and their parents who were included in
the study did not have any severe psychiatric illness or
communication barriers, such as hearing and speech
disorders or dysfunction. Their parents
consented to their participation in the study. Participants’

cognitive

parents were informed in detail, and verbal and written
consent was obtained. All procedures were carried out in
accordance with the Declaration of Helsinki. The study
was approved by the Local Ethics Committee of University
of Health Sciences Turkey, Gaziosmanpasa Training and
Research Hospital (date: June 8, 2022, no: 90).

Data Collection Tools

Data were collected from the parents through the
administration of the patient information form, Digital
Parenting Awareness Scale (DPAS), and Problematic Media
Use Measure-Short Form (PMUM-SF).

Patient Information Form

The form, which was prepared by us and expected to be
answered by the parents, included items that question
the socio-demographic characteristics of the child (age,
gender, number of siblings, school achievement), socio-
demographic characteristics of the parents (age, education,
and income status), and characteristics related to screen
exposure (media tools used by the child and parents and
frequency, etc.).

PMUM-SF

The scale, developed by Domoff et al. (7) in 2019 to
investigate PMU in children aged 4-11 years, has a 27-item
long form and a 9-item short form. The Turkish validity and
reliability study of the long and short forms of the scales
was conducted by Furuncu and Oztiirk (8) in 2019. PMUM-
SF has a single-factor structure and is scored on a 5-point
Likert type (1= Never, 5= Always). The total PMUM-SF score
was obtained by averaging the scores for all items. High
scores on the scale indicate high PMU. Cronbach’s alpha
value for the short form of the scale is 0.93 (8).

DPAS

The DPAS, developed by Manap and Durmus (16) in 2020,
comprises a total of 16 items and four sub-dimensions.
The subdimensions are as follows; protection from risks
(PR), efficient use (EU), negative model (NM), and digital
negligence (DN). Parents were asked to rate how often they
encountered each statement (1=Never, 5=Always). The
subdimensions of the DPAS were evaluated independently
of each other, and the scores obtained varied between 4 and
20. Higher scores in the PR and EU subdimensions indicate
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higher DPA levels, whereas higher scores in the NM and DN
subdimensions indicate lower DPA levels. The Cronbach’s
alpha internal consistency coefficients of the DPAS ranged
from 0.634 to 0.799 (16).

Statistical Analysis

The SPSS v.22.0 package was used for data analysis in
this study. Descriptive data on the socio-demographic
information of the participants were presented in the form
of frequency tables. Kolmogorov-Smirnov and Shapiro-
Wilk tests showed that the parameters did not conform to
a normal distribution. In the comparison of quantitative
data, the Kruskal-Wallis test was used for intergroup
comparisons of the parameters, and Dunn’s test was used
to determine the group causing the difference. The Mann-
Whitney U test was used to compare parameters between
the two groups. Spearman’s rho correlation analysis was
used to examine the relationships among the parameters.
Significant differences were evaluated at the p<0.05 level.

Results

This study included 301 children aged 7-11 years with a
mean age of 8.21+1.13 years. One hundred and seventy-
four of the children (57.8%) were female. Two hundred
sixty (86.4%) of the data collection forms were completed
by mothers and 41 (13.6%) by fathers. Table 1 shows the
distribution of the socio-demographic characteristics of
children and their parents.

Table 2 shows the characteristics of children’s and their
parents’ screen exposure based on the parent’s statement.
Accordingly, children most frequently accessed televisions
(80.1%), mobile phones (67.4%), and tablets (34.6%) during
the day. The value seen in the table regarding children’s
mobile phone use only represents access during the day
and does not indicate mobile phone ownership. It is likely
that children have easier access to their parents’ phones.
A total of 39.2% of parents (n=118) stated that they had
previously received information about screen exposure in
their children (Table 2).

Table 1. Socio-demographic characteristics of children and their parents

Min-max Mean * SD (median)
Child’s age 7-1 8.21+113 (8)
Maternal age (n=300) 24-51 37.01£4.93
Paternal age (n=297) 29-57 40.76+5.55
Number of siblings 1-8 1.64£1.02 (1)
n %

Child’s gender Female 174 57.8

Male 127 42.2
School success Weak 2 0.7

Middle 34 1.3

Good 139 46.2

Very good 126 41.9
Maternal educational status Literate 14 4.7

Primary school 56 18.7

Middle school 57 19.0

High school 78 26.0

University 95 317
Paternal educational status Literate 6 2.0

Primary school 56 18.9

Middle school 54 18.2

High school 99 33.3

University 82 276
Income status Low 62 20.6

Moderate 186 61.8

High 53 176

SD: Standard deviation
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Table 2. Characteristics of children and their parents’ screen exposures

n %
Computer 49 16.3
Television 241 80.1
Media tools that children can access during the day Tablet 104 34.6
Mobile phone 203 67.4
Game console 15 5
Computer 44 14.7
Television 192 64
Media tools that the mothers could access during the day (n=300) Tablet 19 6.3
Mobile phone 269 89.7
Game console 3 1
Computer 75 25.3
Television 169 56.9
Media tools that fathers can access during the day (n=297) Tablet 1 37
Mobile phone 279 93.9
Game console 4 1.3
None 6 2
0-60 minutes 54 17.9
Total screen exposure time on weekdays (hours) 1-2 hours 156 51.8
3-4 hours 74 24.6
5 hours or more 1 37
None 9 3
0-60 minutes 62 20.7
Mothers' total screen exposure time on weekdays (n=300) 1-2 hours 122 40.7
3-4 hours 89 297
5 hours or more 18 6
None 16 5.4
0-60 minutes 39 131
Fathers' total screen exposure time on weekdays (n=297) 1-2 hours 103 34.7
3-4 hours 93 313
5 hours or more 46 15.5
None 7 23
0-60 minutes 19 6.3
Total screen exposure time of children on weekends 1-2 hours 108 35.9
3-4 hours 123 40.9
5 hours or more 44 14.6
None 12 4
0-60 minutes 37 12.3
Mothers' total screen exposure time on weekend (n=300) 1-2 hours 109 36.3
3-4 hours 107 357
5 hours or more 35 1m7
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Table 2. continued

n %
None n 3.7
0-60 minutes 33 11
Fathers' total screen exposure time on weekdays (n=297) 1-2 hours 71 23.9
3-4 hours 127 42.8
5 hours or more 55 18.5
Yes 18 39.2
Parental prior knowledge of screen exposure in children
No 183 60.8
Doctor/healthcare worker 34 28.8
Media 49 41.5
Sources of information (n=118) Social media 57 48.3
Medical resources 31 26.3
Other 24 20.3

Table 3. Descriptive information about the total and subdimension scores obtained from each scale

Min-max Mean * SD Median Cronbach's alpha
DPAS
Negative model 4-14 7.25+2.41 7 0.654
Digital negligence 4-20 9.05+3.34 9 0.818
Efficient use 5-20 15.96+3.29 16 0.792
Protection from risks 5-20 15.09+3.61 15 0.647
PMUM-SF 1-4.56 1.93+0.82 1.8 0.897

SD: Standard deviation, DPAS: Digital parenting awareness scale, PMUM-SF: Problematic media use measure-short form

Table 4. Correlations of the total and subdimension scores of the scales with various children's variables

DPAS-NM DPAS-DN DPAS-EU DPAS-PR PMUM-SF
Age r -0.001 -0.033 0.023 -0.028 0.009
p 0.984 0.565 0.697 0.624 0.872
Number of siblings r -0.044 0.042 -0.086 -0.095 0.120
p 0.482 0.504 0166 0.126 0.054
Maternal age r -0.033 0152 -0160 -0134 0.097
p 0.570 0.008* 0.005* 0.020* 0.093
Paternal age r -0.090 0141 -0.094 -0.094 0.089
p 0122 0.015* 0104 0.104 0.126

* Spearman's rho correlation, DPAS: Digital parenting awareness scale, PMUM-SF: Problematic media use measure-short form, EU: Efficient use, NM: Negative model, DN:

Digital negligence, PR: Protection from risks

Table 3 presents descriptive information about the total
and subdimension scores of the DPAS and PMUM-SE The
mean PMUMS-SF score was 17.37+7.40. The mean scores of
the DPAS subscales were 7.25+2.41 for NM, 9.05+3.34 for
DN, 15.96+3.29 for EU, and 15.09+3.61 for PR (Table 3).

There was a statistically significant correlation between
the PMUM-SF score and the DPAS subscales of NM
(r=0.304; p=0.001), DN (r=0.476; p=0.001), EU (r=-0,202;
p=0.001) and PR (r=-0.344; p=0.001).

200

Tables 4 and 5 present the relationships between various
variables and the total and subscale scores of the scales.
There were significant differences in gender, academic
performance, weekday and weekend screen time, and
PMUM-SF score (p=0.006; p<0.001; p<0.001; p<0.01,
respectively). There was a significant relationship
between the duration of weekday and weekend screen
exposure time and all subdimensions of DPAS (p<0.05
for all) (Table 5).
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Table 5. Correlations of the total and subdimension scores of the scales with variables of children and parents

DPAS-NM DPAS-DN DPAS-EU DPAS-PR PMUM-SF
Mean = SD Mean * SD Mean * SD Mean = SD Mean = SD
(median) (median) (median) (median) (median)
Child's gender Female 716+2.27 (7) 8.9+3.27 (9) 15.95+3.3 (17) 15.3143.48 (16) 1.82+0.78 (16)
Male 736+2.59 (7) 9.25+3.43 (9) 15.98+3.3 (16) 14.79+3.78 (15) 2.08+0.85 (1.9)
P 0771 0.467 0923 0273 0.006*
School Middle 71242.33 (7) 10.24+3.54 (1) 15.79:+3.75 (16) 15.29+4.07 (16) 2.27£0.92 (2.4)
success Good 749256 (7) 9.34+31(9) 15.5623.34 (16) 14.6623.64 (15) 1982075 (1.9)
Very good 701£2.25 (7) 8.37+3.38 (8) 16.4823.09 (17) 15.56+3.42 (16) 176+0.82 (1.5)
2 0337 0.007* 0074 0,099 0.001*
Maternal Literate 714+2.63 (7) 8.29+216 (8) 16143.61 (18) 15.3624.27 (16) 187+0.64 (1.8)
:fa‘:zzﬁma' Primary sch. 6.73+2.49 (6) 8.6623.72 (9) 16.61+3.52 (18) 16.09+3.57 (17) 1.89+0.84 (17)
Middle sch. 742.29 (7) 9.21£2.86 (9) 15.623.57 (17) 14.96+3.58 (15) 182+0.68 (1.7)
High school 75+2.5 (7) 914+3.91(9) 15.62:£3.45 (16) 14.81£4.02 (15) 2.05+0.98 (18)
University 7492.32 (7) 9.24+3.01 (9) 16.0822.79 (16) 14.73+313 (15) 1932078 (1.8)
% 0188 0.524 0.312 0121 0934
Paternal Literate 617214 (6) 75105 (8) 14.33£3.56 (14) 13.83£4.22 (14) 1832061 (1.8)
::::ﬁzﬁma' Primary sch. 6.8212.46 (6) 9.04%3.47 (9) 15.93%3.43 (17) 15.23+3.73 (16) 1.99+0.89 (1.8)
Middle sch. 6.94+2.46 (7) 8.81£317 (9) 16.72+3.3 (18) 15.76+3.54 (16) 18520.65 (1.7)
High school 723+217 (7) 8.9+3.26 (8) 15.97+3.32 (16) 15.09+3.74 (16) 1882081 (1.7)
University 787+2.59 (7) 9.45+3.6 (9) 15.59+3.09 (16) 14.71+3.39 (15) 1.95+0.86 (1.7)
2 0,059 0,651 0119 0422 0,970
Total screen None 5.5+1.64 (5) 5.67+1.51 (5) 18+3.16 (20) 17+3.95 (18) 1.351£0.41(1.2)
zﬁp‘z::::l:ige 0-60 min. 6.94+2.37 (6) 811+2.88 (7) 16.76+2.97 (18) 15.7643.58 (17) 1.59+0.54 (1.5)
(hours) 1-2 hours 702423 (7) 8.74+2.89 (9) 16.08+316 (17) 15.20+3.41 (16) 1882077 (17)
3-4 hours 814+2.46 (8) 10.524.02 (10) 151823.59 (16) 141523.88 (14) 2.24+0.86 (21)
>5 hours 6.91£2.74 (6) 10.09+3.36 (10) 14.55+3.39 (14) 141823.46 (15) 2.54£1.39 (2)
% 0.003* 0.001* 0.017* 0.047* 0.001*
Children’s None 6.29+1.98 (5) 743+2.94 (7) 18.29+315 (20) 16.57+4.39 (19) 1462064 (1.2)
::(t:;:::‘::n o 0-60min, 6.3242.03 (6) 768+2.58 (8) 15.53+3.82 (17) 15162376 (16) 1314037 (1)
onweekends  1-2 hours 6.98+2.47 (7) 8.27+2.96 (8) 16.79+2.74 (18) 15.96+315 (16) 184072 (17)
3-4 hours 745+2.35 (7) 9.4+3.2(9) 15.37+3.42 (16) 14.623.73 (15) 1982079 (1.8)
>5 hours 789+2.46 (8) 10.84+4.04 (10) 15.41+3.52 (16) 14.05+3.74 (15) 24541 (2.2)
2 0.042* 0.001* 0.004* 0.013* 0.001*
Knowledge Yes 6.892.28 (6) 8421311 (8) 16.51£3.09 (17) 15.61£3.42 (16) 1874082 (17)
:i:g:er: o No 748+2.47 (7) 9.46+3.42 (9) 15.61+3.38 (16) 14.75+3.7 (15) 1.97+0.83 (1.8)
children P 0.043* 0.008* 0.022* 0,053 0.231

' Mann-Whitney U test, : Kruskal-Wallis test, *: p<0.05, note: Two children with poor school achievement were excluded from the comparison. DPAS: Digital parenting
awareness scale, PMUM-SF: Problematic media use measure-short form, EU: Efficient use, NM: Negative model, DN: Digital negligence, PR: Protection from risks
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Discussion

In this study, which aimed to investigate digital awareness
in parents and examine its effect on PMU in children aged
7-11 years, it was found that parents’ digital awareness was
at a medium-good level and PMU in their children was at a
low level. As DPA decreased among parents, PMU increased
among children.

DPA can be examined in four subdimensions: “Being
negative model", "digital neglicence", "efficient use"
and “protection from risks” with the measurement tool
developed by Manap and Durmus (16). Parents with more
NM and DN behaviors had lower DPA levels, whereas
parents with more EU and PR behaviors had higher DPA
levels (16). They also showed that parents with healthy
family roles had fewer NM and DN behaviors but more
EU and PR behaviors. Parents whose children had internet
addiction reported more NM and DN behaviors and less
EU and PR behaviors (18). In this thesis study, Arslan
(19) showed that the higher the NM and DN behaviors in
parents, the higher the level of PMU in children aged 4-11
years. PMU was found to be lower in children of parents
with high RK behaviors (19). Similarly, in Coskunalp’s (20)
study, it was shown that as the digital efficacy of parents
decreased, the level of PMU increased in children aged 7-10
years.

In our study, PMU levels were higher in children of
parents with more NM and DN behaviors, and PMU levels
decreased as PR and EU behaviors increased. Our study is
similar to the literature in this respect and emphasizes the
importance of increasing the DPA and ensuring that they
guide their children in the correct use of media tools.

The use of media tools can be influenced by various factors.
It has been shown that children of different genders may
prefer to use different media tools and that PMU behaviors
are particularly high in boys (13,19,20). In another study,
during the pandemic, no significant relationship was
found between gender and PMU. Considering that the use
of media tools increased in all segments of society during
the pandemic period, this could have been an expected
result (21). However, no significant difference was observed
between gender variables and parents’ digital awareness
and competencies (19,20).

In our study, similar to the literature, no significant
difference was found in DPA according to sex; however,
the PMU was higher in boys. This may be because, in
traditional families in our society, girls’ use of media tools
is more controlled. There is a need to raise DPA, regardless
of gender, from PMU and to address its possible negative
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consequences.

The age of the child is another factor associated with
the use of media tools (17,22). The duration of the use of
media tools increases with an increase in the ability to use
devices, especially in early childhood, and the use of social
media and access to harmful content online increases in
adolescence (23). However, Magis-Weinberg et al. (21) did
not find a relationship between child age and PMU during
the pandemic period. Studies explaining the relationship
between child age and DPA are limited. Coskunalp (20)
observed that parents of older children had lower levels of
digital efficacy.

In our study, no correlation was found between age and
DPA and PMU. The age range of the children included in
our study falls outside of early childhood and adolescence,
which are examined in detail in terms of the use of media
tools as mentioned above. Further research on different age
groups should be conducted to contribute to the literature.

As parents get older, their restrictive behavior toward their
children in terms of time and content in the use of media
tools may decrease, and the tendency of screen addiction
in children may increase (18,19,24). In contrast, a study
showed that restrictive attitudes were more common in
parents over the age of 40 (25). However, studies have not
reported a significant relationship between parental age
and PMU (19,20).

In our study, a relationship was found between parental age
and DPA; PR behaviors increased, and DN levels decreased
with increasing maternal age. This may be due to the
difficulty in adapting to digital devices with advancing age
and a low level of knowledge about possible risks. However,
parents who are introduced to digital tools at a younger age
may be more aware of the disadvantages of these tools.

Parents’ digital awareness also differs according to socio-
economic status. As parents’ education and income levels
increase, their digital parenting scores also increase (26).
In Manap and Durmus’s (18) study, which was conducted
in 2021, it was observed that parents with university
degrees were more likely to exhibit NM behavior. In a study
conducted by Akkaya et al. (27), it was observed that EU
behavior increased with parental education level, but no
significant relationship was found with income level. The
level of PMU may also be affected by parental education
level and income level (28).

In this study, no significant relationship was found between
parental education level, income level, and PMU. However,
low-income parents were less likely to engage in NM. This
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may be because access to digital media tools becomes more
difficult as income declines.

With the increase in the duration of parents’ media tool
usage, there has been a corresponding rise in media tool
usage among children, potentially leading to various
physical and psychological issues (21,29,30). As parental
smartphone use duration increased, NM and DN behaviors
also increased (18). The levels of DPA and PR behaviors
decreased as the parents’ screen-use time increased,
whereas NM and aggressive behaviors increased (27). In
our study, PMU increased as the duration of using media
tools increased among children. However, similar to the
literature, it was observed that the parent’s DPA subscales
were negatively affected. PMU will become less common if
parents impose acceptable limits on their own media use as
well as their children’s.

Study Limitations

This study has some limitations. First, due to the single-
center and cross-sectional design of the study, the findings
may not be generalized to the general population. Second,
parents may have avoided giving correct answers to some of
the questions because they fear being exposed to negative
criticism. Contributions to the literature should continue
with more comprehensive and multicenter studies.

Conclusion

In this study; PMU levels were found to be low in children
aged 7-11 years, and their parents were observed to have
moderate to good levels of DPA. As DPA decreases, PMU
increases in children. Parents’ digital awareness should
be further increased and possible negative consequences
should be prevented through timely intervention, especially
for children at high risk of PMU.
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YouTube for Information on Childhood
Constipation: Is It Reliable?
YouTube’da Cocukluk Cagi Kabizlig1 Hakkindaki Bilgiler Giivenilir mi?

® Yunus Emre Orgiin, ® Ovgii Biike, ® Abdulrahman Ozel, ® Ramazan Talsik, ® Ozlem Bostan Gayret

University of Health Sciences Turkey, Istanbul Bagcilar Training and Research Hospital, Department of Pediatrics, Istanbul, Turkey

Objective: To determine the quality and reliability of videos obtained by
searching the keywords “constipation in children” on YouTube.

Method: We obtained 73 videos by searching the keyword “constipation
in children” on YouTube, which were evaluated and scored independently
by two pediatricians using the scoring systems; “Global Quality Scale”
and “quality criteria for consumer health information’!

Results: When the mean scores of the viewers were evaluated, 54.8% of
the videos were interpreted as poor, 13.7% as medium, and 31.5% as good
quality according to “quality criteria for consumer health information”
scoring, while 521% were interpreted as low, 19.2% as medium, and
28.7% as high quality according to “global quality scale” scoring. When
video score ratings were compared with the duration, number of views,
and likes of the videos, no significant relationship was found between
the views of the videos and “quality criteria for consumer health
information” and “global quality scale” scores of the first and second
viewers (p=0.369, p=0.316, p=0.632, p=0.815 respectively). Similarly,
no significant relationship was found between the number of likes and
the “quality criteria for consumer health information” and “global quality
scale” scores of the first and second viewers (p=0.367, p=0.407, p=0.645,
p=0.931, respectively).

Conclusion: Most YouTube videos on childhood constipation are of very
low quality, and the high number of views and likes does not correlate
with high quality.

Keywords: Constipation, DISCERN, GQS, pediatrics, YouTube

Amag: YouTube'da “gocuklarda konstipasyon” anahtar kelimeleri ile
arama yapilarak elde edilen videolarin kalite ve glivenilirligini belirlemektir.

Yontem: YouTube'da “gocuklarda kabizlik” anahtar kelimeleri ile arama
yapilarak elde edilen 73 video, 2 bagimsiz ¢ocuk doktoru tarafindan es

zamanli olarak izlendi ve "kiresel kalite olgegi” ve "tiketici saglik bilgileri
icin kalite kriterleri” puanlama sistemleri ile degerlendirildi.

Bulgular: izleyicilerin ortalama puanlari degerlendirildiginde, videolarin
%54,8'i "tuketici saglik bilgileri icin kalite kriterleri” puanlamasina gore
kotl, %13,7'si orta ve %31,5'i iyi kalite olarak yorumlanirken, "kiresel
kalite Olgegi” puanlamasina gore %52,1'i disglik, %19,2'si orta ve %28,7'si
ylksek kalite olarak yorumlandi. Video puanlari videolarin suresi, izlenme
sayisl ve begdenilme oranlari ile karsilastirldiginda, videolarin izlenme
oranlar ile birinci ve ikinci izleyicilerin “tlketici saghgi bilgileri igin
kalite kriterleri" ve "kiresel kalite olgcegi” puanlamalari arasinda anlamli
bir iliski bulunmamistir (sirasiyla p=0,369, p=0,316, p=0,632, p=0,815).
Benzer sekilde, bedeni sayisi ile birinci ve ikinci izleyicilerin “tliketici
saghgi bilgileri igin kalite kriterleri” ve "kiresel kalite 6lgegi” puanlamalari
arasinda anlamli bir iliski bulunmamistir (sirasiyla p=0,367, p=0,407,
p=0,645, p=0,931).

Sonug: Cocukluk ¢agi kabizhdi ile ilgili YouTube videolarinin ¢ogu gok
dustk kalitededir ve ylksek goriintlileme ve bedeni sayisi yiksek kalite
ile iliskili degildir.

Anahtar kelimeler: DISCERN, GQS, kabizlik, pediyatri, YouTube
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Introduction

Constipation is defined by the North American Society of
Pediatric Gastroenterology (NASPGHAN) as uncomfortable
difficulty or delay in defecation lasting >2 weeks and is
one of the most common problems of childhood (1).
Studies have shown that this condition affects 8.9% of the
global pediatric population (2). Although factors such as
metabolic and hormonal irregularities, cows’ milk allergy;,
muscle tone, nervous system disorders, and medication
use also play a role among the causes, the most common
cause in children is functional constipation, and the Rome
IV criteria are used for diagnosis (3). Because treatments
generally include long-term approaches and lifestyle
changes, parents are looking for alternative, fast-acting
treatments, and with the increasing use of the internet,
families frequently turn to the web for help.

According to a report investigating internet usage in the
United States, 91.8% of the American public used the
internet in 2023, and 23% of individuals between the ages
of 25 and 34 using the internet in the United Kingdom
are seeking health-related information (4,5). YouTube, a
popular online video sharing and social media platform,
has 118 million subscribers according to data shared in
2023, and approximately 65,000 new video clips are being
added to the website daily by users, and nearly 100 million
video clips are being watched (6,7).

There are numerous videos on YouTube about constipation,
which is a common health problem in childhood. However,
there are no previous studies regarding the reliability of
these videos. Therefore, we aimed to evaluate the content
of constipation videos on this widely used platform with
objective and evidence-based information in terms of
actuality and accuracy.

Materials and Methods

On a designated date, after clearing the search history, 73
videos on the YouTube platform, which were obtained by
typing “constipation in children” in the search tab, were
included in the study by calculating the simple random
sample size among the videos with a view count of 10,000
or more and made in the last 5 years (with 95% reliability
and 80% incidence rate). The videos were viewed by two
independent pediatricians in separate locations within a
week, and they were evaluated using two assessment tools.
The evaluations were based on the latest ESPGHAN and
NASPGHAN recommendations on functional constipation
in childhood.
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The duration of the selected videos, the number of
views, comments, and likes, and whether the unloaders
were health professionals or not were recorded. Videos
containing advertisements, repetitive videos, videos that
were irrelevant to the topic, and videos that were not in
English were excluded from the study.

Open access modified DISCERN (quality criteria for
consumer health information) and global quality scale
(GQS) scores were used to determine the reliability of the
videos.

Modified DISCERN Assessment Tool

The modified DISCERN assessment tool was used as a
quality criterion measurement tool for measuring consumer
health information. Based on 5 main items, the video is
evaluated based on the clarity and comprehensibility of
explanations, accessibility of references, balanced and
unbiased information, indication of additional sources of
information, and whether the video evaluates controversial
or uncertain areas. It is stated that videos with a score below
3 should be ignored by patients (Table 1) (8).

GQS Assessment Tool

The GQS assessment tool is a GQS that rates videos with a
minimum score of 1 and a maximum score of 5. Videos that
are not useful for patients, are of low quality, and contain
incomplete information receive 1 point; videos that are of
limited benefit, low quality, and contain limited information
receive 2 points; videos that are of moderate benefit and
discuss only some important information receive 3 points;
videos that are useful, have high-quality content and video
flow, contain relevant information but do not cover some
topics receive 4 points; very useful videos, of first-class
quality, and cover all information receive 5 points; videos
that score 1-2 points are considered low quality, 3 points are
considered moderate quality, and 4-5 points are considered
high quality (Table 2) (9).

No patients were included in the study. All of the scoring
tools used in this study is freely accessible and do not
require permission to use. The study was approved by

Table 1. Modified DISCERN assesment tool

Reliability of information (1 point for each yes, 0 points for each no)
The explanations given in the video are clear and understandable
Accessible and useful reference sources (publications, studies, etc.)
The information provided in the video is balanced and unbiased
Additional sources of information are mentioned

The video evaluates controversial or unclear information

<2 points: Poor 3 points: Fair 24 points: Good
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Medipol University Non-Invasive Clinical Research Ethics
Committee of Medipol University (document number:
E-43037191-604.01.01-12352).

Statistical Analysis

For normally distributed parameters, the independent
samples t-test was used for comparisons between two
groups, and the One-Way Analysis of Variance (ANOVA)
test was used for comparisons between more than two
groups. For non-normally distributed parameters, the
Mann-Whitney U test was used for comparisons between
two groups, and the Kruskal-Wallis test was used for
comparisons of more than two groups. Pearson’s chi-
square test and Fisher’s Exact chi-square test was used to
compare categorical variables. The correlation between
numerical variables was analyzed using Spearman’s
correlation coefficient. All analyses were performed in two-
way and p<0.05 was considered statistically significant.

Results

We analyzed a total of 73 videos about constipation in
children, which were released on the YouTube platform
and in English.

When the contents of the videos were analyzed, 47.9% of the
videos provided general information about constipation,
49.3% only mentioned treatment, and only 2.7% mentioned
patient experiences (Figure 1). Forty-two videos (57.5%)
were uploaded by health professionals, and 31 videos
(42.5%) were uploaded by the community (Figure 2).

Table 2. GQS assesment tool
GQS Explanation

1 Inadequate
Poor and weak information flow.

2 Overall poor quality.
Some information was verified but many important
issues were omitted.
Insufficient and limited information for the audience.

3 Average quality.
Inadequate flow. Some important information was
covered but many important issues and points were not
adequately addressed.

4 Good quality overall.
Covered a lot of important information but some topics
and points were not covered. Useful for the audience.

5 High quality and streaming.
Very useful by the audience.

Evaluation <2 points: Low quality 3 points: Moderate quality 24

points: High quality

The average duration was 5.6+6.4 minutes, the average
number of views was 182,505+433,060, and the average
number of likes was 1.299+3.700. Since 14 videos were
closed to comments, the average number of comments on
the remaining 59 videos was 55.36+101.09, and the number
of comments on the most commented videos was 513
(Table 3).

When the mean scores of the first and second viewers
were evaluated, 54.8% of the videos were interpreted as

Patient
experience
2,7%

General
information
48.0%

Treatment
49,3%

Figure 1. Video content

Medical-sourced

58%

Figure 2. Evaluation of videos by source

Table 3. Statistics on the number of views, duration, likes
and comments of videos

Video statistics Mean * SD Median (min-max)
Number of views 182.505+433.060 68.000 (7.600-3.100.000)
Video duration, 336.70+381.82 245 (42-3.056)

seconds

Number of likes 1.299+3.700 301 (0-27.000)

Number of 55.36+101.09 23 (0-513)

comments

GQS: Global quality scale

SD: Standard deviation
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poor quality, 13.7% as medium quality, and 31.5% as good
quality according to the DISCERN scoring, while 52.1%
were interpreted as low quality, 19.2% as medium quality,
and 28.7% as high quality according to the GQS scoring
(Table 4).

The average DISCERN and GQS scores were significantly
higher for videos uploaded by health professionals than
those uploaded by the community (p<0.001). Of the
videos from the community sources, 71.4% received the
lowest score on the DISCERN scale and 71.5% received
the lowest score on the GQS scale, and none of the videos
were classified as good or high quality. In contrast, 54.9%
of videos uploaded by healthcare professionals received a
score of 4 or 5 on the DISCERN scale and 47.6% received a
score of 4 or 5 on the GQS scale (Table 5).

Videos containing general information about constipation,
such as definition and symptoms, had higher DISCERN and
GQS scores. Videos that did not contain general information

and focused only on treatment or patient experiences had
low DISCERN and GQS scores (Table 6).

When the relationship between the number of views of the
videos and the score ratings was analyzed, no significant
relationship was found between the average DISCERN
score and the number of views (p=0.352), whereas videos
with an average GQS score of 4 had the highest number of
views (p=0.028).

Inter-rater reliability was assessed by comparing the
ratings of two viewers, and Cohen’s kappa coefficient was
calculated for evaluation. It was found to be K=0.709 for
DISCERN scoring and K=0.690 for GQS scoring, and it was
considered sufficiently reliable.

When video score ratings were compared with the duration,
number of views, and likes of the videos, a significant
positive correlation was found between the DISCERN
evaluation score of the first and second viewers and the
duration of the video (r=0.261, r=0.242/p=0.026, p=0.039,

Table 4. Average score of two viewers for DISCERN and GQS

DISCERN Number (n) Frequency (%) GQS Number (n) Frequency (%)
Poor 40 54.8% Low 38 52.1%

1 28 38.4% 1 28 38.4%

2 12 16.4% 2 10 13.7%

Fair 10 13.7% Medium 14 19.2%

3 10 13.7% 3 14 19.2%

Good 23 31.5% High 21 28.7%

4 20 274% 4 16 21.9%

5 3 41% 5 5 6.8%

Total 73 100.0% Total 73 100.0%

GQS: Global quality scale

Table 5. Comparison of mean DISCERN and GQS assessment scores by video source

Medical sourced Community sourced p-value
Mean DISCERN 3 (71%) 25 (71.4%) <0.001**
1
2 8 (19.0%) 4 (13.0%)
3 8 (19.0%) 2 (6.6%)
4 20 (47.8%) 0 (0%)
5 3 (71%) 0 (0%)
Mean GQS 3 (71%) 25 (71.5%) <0.001**
1
2 7 (16.6%) 3(9.7%)
3 12 (28.6%) 2 (6.5%)
4 15 (35.7%) 1(3.3%)
5 5 (11.9%) 0 (0%)

GQS: Global quality scale, Pearson'’s chi-square test was used in the comparisons and significant p-values are indicated with ** sign
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Table 6. Relationship between video content and average score points

Video content

General information Treatment Patient experience p-value
DISCERN-mean 1 1(2.9%) 26 (72.2%) 1(50%) <0.0071**
2 7 (20%) 4 (11%) 1(50%)
3 9 (25.7%) 1(2.8%) 0 (0%)
4 16 (45.7%) 4 (M1%) 0 (0%)
5 2 (5.7%) 1(2.8%) 0 (0%)
GQS-mean 1 1(2.9%) 26 (72.2%) 1(50%) <0.0071**
2 6 (171%) 3 (8.3%) 1(50%)
3 12 (34.3%) 2 (5.6%) 0 (0%)
4 12 (34.3%) 4 (111%) 0 (0%)
5 4 (11.4%) 1(2.8%) 0 (0%)

GQS: Global quality scale, percentages in parentheses indicate row percentages. Pearson’s chi-square test was used in the comparisons and

significant p-values are indicated by **

respectively). Furthermore, there was a significant positive
correlation between the GQS rating score of the first viewer
and the duration of the video (r=0.264, p=0.024), whereas
there was no correlation between the GQS rating score of
the second viewer.

No significant relationship was found between the views
of the videos and DISCERN and GQS scores of the first
and second viewers (p=0.369, p=0.316, p=0.632, p=0.815
respectively). Similarly, no significant relationship was
found between the number of likes and DISCERN and GQS
by the first and second viewers (p=0.367, p=0.407, p=0.645,
p=0.931, respectively) (Table 7).

Discussion

With growing internet access, the frequency of patients
and their caregivers using YouTube platforms to obtain
information about health conditions and to seek remedies
has increased (4,5). However, despite the rapid increase in
access, no supervision is possible regarding the content of
videos on YouTube and the accuracy and objectivity of the
information provided. In our study, we aimed to evaluate
the videos on YouTube about one of the common problems
of childhood, constipation, using objective and evidence-
based scales in terms of accurate information. As a result
of this evaluation, the reliability of the videos was found to
be quite low.

According to the DISCERN scale, 23 of the videos analyzed
in our study were of high quality, 10 of medium quality,
and 40 of low quality. According to the GQS scale, 21 of the
samples were found to be high quality, 14 were found to be
medium quality, and 38 were found to be low quality. In a
previous study examining videos about enuresis nocturna

using GQS, it was shown that 58% of the videos were of low
quality, 16% were of medium quality, and 26% were of high
quality (10). Inastudy published by Pamukcu and Izci Duran
(11), videos demonstrating anakinra self-injection were
examined, and 43.1% of these videos were of high quality,
35.3% were of medium quality, and the mean DISCERN
score was 49 and the GQS score was 3. This difference
between studies may be due to the fact that the majority of
the videos were published by medical personnel or doctors
in the studies with higher quality videos. Differences in the
quality of community-based videos may be interpreted as
different degrees of knowledge of the community about
different diseases.

In various studies investigating videos about the
administration of Botox, fibromyalgia, spondyloarthritis,
psoriatic arthritis, food poisoning, and anakinra injection,
it was reported that the majority of videos were shared
by health care professionals (11-19). In our study, it was
determined that 42 videos (57.5%) were of medical origin,
whereas 31 videos (42.5%) were of community origin, which

is consistent with previous data.

Although videos uploaded by medical professionals are
generally found to be of higher quality, it is possible that
these videos are not of sufficient standard. Although most
videos were uploaded by medical professionals, some
studies have shown that the outcomes were inadequate
(20). In the study by Toprak and Tokat (10), even
though most of the videos were uploaded by healthcare
professionals, the quality level was generally low. In our
study, 71.4% of the videos that scored 1 point in DISCERN
scoring were community-originated, whereas this rate was
quite low in medical-originated videos (7.1%). Similarly,
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Table 7. Correlation between the number of views, duration, likes, comments and video scores
DISCERN 1t GQS

Number of Video Number of Number of DISCERN 2 GQS 2™

views duration likes comments  viewer 1stviewer  Viewer viewer
(sec)

Number of r 1 -0.088 0.963** 0.757** -0107 -0m9 -0.057 -0.028
views

P 0.457 <0.001 <0.001 0.369 0.316 0.632 0.815

n 73 73 73 59 73 73 73 73
Video duration r -0.088 1 -0.052 0.063 0.2671* 0.264* 0.242* 0.185

sec

(sec) p 0.457 0.659 0.638 0.026 0.024 0.039 0m18

n 73 73 73 59 73 73 73 73
Number of r 0.963** -0.052 1 0.758** -0107 -0.098 -0.055 -0.01
likes

p <0.001 0.659 <0.001 0.367 0.407 0.645 0.931

n 73 73 73 59 73 73 73 73
Number of r 0.757** 0.063 0.758** 1 -0.22 -0.216 -0.228 -0.184
comments

p <0.001 0.638 <0.001 0.095 01 0.083 0163

n 59 59 59 59 59 59 59 59
DISCERN-1* r -0.107 0.261* -0.107 -0.22 1 0.970** 0.935** 0.885**
viewer

P 0.369 0.026 0.367 0.095 <0.001 <0.001 <0.001

n 73 73 73 59 73 73 73 73
GQS-1*tviewer r -0M9 0.264* -0.098 -0.216 0.970** 1 0.924** 0.885**

P 0.316 0.024 0.407 01 <0.001 <0.001 <0.001

n 73 73 73 59 73 73 73 73
DISCERN-2"  r -0.057 0.242% -0.055 -0.228 0.935** 0.924** 1 0.913**
viewer

P 0.632 0.039 0.645 0.083 <0.001 <0.001 <0.001

n 73 73 73 59 73 73 73 73
GQS-2"viewer r -0.028 0185 -0.01 -0184 0.885** 0.885** 0.913** 1

p 0.815 0118 0.931 0163 <0.001 <0.001 <0.001

n 73 73 73 59 73 73 73 73

r: Pearson correlation coefficient, p: Two-way significance value, n: Number of videos evaluated, DISCERN-1¢ viewer: DISCERN score according to 1% viewer, GQS-1% viewer:
GQS score according to 1 viewer, DISCERN-2" viewer: DISCERN score according to 2™ viewer, GQS-2" viewer: GQS score according to 2" viewer, GQS: Global quality
scale

71.5% of the videos with a score of one in the GQS scoring
were community-originated, whereas this rate was 7.1%
in medically-originated videos. It was determined that the
scores of the videos sourced from healthcare professionals
were significantly higher. We found that 47.8% of the
medically sourced videos were at a high level in the
DISCERN scoring, and 35.7% were at a high level in the
GQS scoring. Although medical-sourced videos scored
significantly higher than community-sourced videos, the
number of videos that received a full score in terms of
quality was only 7.1% according to DISCERN and 11.9%
according to GQS.
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In a review investigating the consequences of obtaining
health information over the internet on the doctor-patient
relationship, Luo etal. (21) showed that poor quality internet
information, especially when shorter doctor-patient
times were included, decreases confidence in the doctor,
suggesting that improving the quality of information on the
internet may increase this trust. In such cases, improving
the quality of videos may not only provide families with
reliable information but also strengthen the doctor-patient
relationship.

The videos included in our study were categorized into
three groups according to content: General information,
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treatment, and patient experience. Of the videos, 49.3%
contained information on treatment, 48% on general
information, and 2.7% on patient experience. Videos
containing general information were significantly more
likely to be categorized as good, whereas videos focusing
on treatment or patient experiences had significantly lower
DISCERN and GQS scores.

The evaluation of videos on YouTube within the community
is determined by the number of likes, comments, and
views. In this study, the mean number of views, likes, and
comments of the videos was 182.505, 1299, and 55.36,
respectively, and no significant correlation was found
between the number of views, likes, and comments of the
videos and the DISCERN and GQS scores of the first and
second viewers. Similar results were reported in another
study that evaluated YouTube videos on food poisoning.
In a study by Li et al. (18), the number of likes and views
was not found to be associated with video quality. Toprak
and Tokat (10) also found that the number of video likes,
views, and comments did not reflect video quality. The fact
that the most liked, viewed, and commented videos did not
receive high scores suggests that society may not be able to
evaluate the quality of videos accurately enough, which is
concerning.

In their study, Toprak and Tokat (10) found a positive
correlation between video duration and GQS and DISCERN
scores. This may be explained by the fact that as the video
length increases, the amount of information contained
tends to increase. In our study, a positive, moderately
significant relationship was found between the DISCERN
score and the duration of the video, and a positive,
moderately significant relationship was found between
the DISCERN score and the duration of the video in the
evaluation of the second viewer; however, no difference
was observed between the GQS score of the second viewer
and the duration of the video.

In our study, in videos evaluated by two different physicians,
inter-rater reliability was calculated using Cohen’s kappa
coefficient, and the agreement rates were 70.9% for
DISCERN and 69% for GQS. There are conflicting reports on
the results of reliability calculations. Landis and Koch (22)
defined 0-20 as low, 0.21-0.40 as fair, 0.41-0.60 as moderate,
0.61-0.80 as adequate and 0.81-1.0 as excellent, but these
interpretations could not be supported by sufficient
scientific evidence. Fleiss (23) defined values above 0.75 as
excellent, 0.40-0.75 as excellent, 0.40-0.75 as average, and
below 0.40 as poor. Although our study was evaluated as
adequate according to Landis and Koch (22) and average

according to Fleiss (23) these evaluations have a low level
of scientific evidence, and similar rates have been found in
other studies.

Our study is the first to evaluate videos about constipation,
which is one of the most common problems in childhood,
despite the increasing use of the internet for health
information and the high number of viewings of health-
related videos. Independent evaluation of the videos by
two viewers at separate locations and the use of two scales
increases the objectivity of our study.

Study Limitations

Our study has some limitations. First, since only English
videos were included in our study, some social and
geographical differences may not have been incorporated.
In addition, since our study was conducted on videos from
the last five years, we may have fallen behind in following
the information on YouTube, which contains constantly
changing data and has a high number of daily video
uploads; thus, the results obtained may be evaluated in
terms of a limited period.

Conclusion

This study showed that most YouTube videos on childhood
constipation were of very low quality according to both
DISCERN and GQS assessment tools. Furthermore, the
high number of views and likes did not correlate with high
quality, and the use of these videos for medical information
is not recommended.

Acknowledgments: We thank Dr. Servet Yiice for providing
statistical support.

Ethics

Ethics Committee Approval: The study was approved by
Medipol University Non-Invasive Clinical Research Ethics
Committee of Medipol University (document number:
E-43037191-604.01.01-12352).

Informed Consent: No patients were involved in the study.

Authorship Contributions

Surgical and Medical Practices: Y.E.O., RT, A.Q,
Concept: O.B., Y.E.O., O.B.G,, Design: O.B., Y.E.O., A.O., Data
Collection or Processing: O.B., Y.E.O., O.B.G., A.O., Analysis
or Interpretation: Y.E.O., O.B.G., R.T,, Literature Search: O.B.,
Y.E.O,, R.T., Writing: O.B., Y.E.O.

Conflict of Interest: No conflict of interest was declared by
the authors.

21



Orgiin et al.

You

Tube for Childhood Constipation

Bagcilar Medical Bulletin,
Volume 9, Issue 3, September 2024

Financial Disclosure: The authors declared that this study
received no financial support.

References

1.

10.

212

Tabbers MM, Dilorenzo C, Berger MY, Faure C, Langendam MW,
Nurko S, et al. Evaluation and treatment of functional constipation
in infants and children: evidence-based recommendations
from ESPGHAN and NASPGHAN. ] Pediatr Gastroenterol Nutr.
2014;58(2):258-274.

Van Den Berg MM, Benninga MA, Di Lorenzo C. Epidemiology of
childhood constipation: a systematic review. Am J Gastroenterol.
2006;101(10):2401-2409.

Rome IV Criteria - Rome Foundation [Internet]. [cited 2023 May
30]. Available from: https://theromefoundation.org/rome-iv/
rome-iv-criteria/

Internet penetration United States 2023 | Statista [Internet].
[cited 2023 Aug 25]. Available from: https://www.statista.com/
statistics/209117/us-internet-penetration/

UK: weekly browsing of health information online 2014-2020 |
Statista [Internet]. [cited 2023 Aug 25]. Available from: https://www.
statista.com/statistics/506764/browsing-health-information-
online-in-the-united-kingdom-uk-by-age-group/

YouTube serves up 100 million videos a day [Internet]. [cited
2023 Aug 25]. Available from: https://www.nbcnews.com/id/
wbnal3890520

BBC NEWS | Business | BBC strikes Google-YouTube deal [Internet].
[cited 2023 Aug 25]. Available from: http://news.bbc.co.uk/2/hi/
business/6411017.stm

DISCERN - The DISCERN Instrument [Internet]. [cited 2023
Aug 25]. Available from: http://www.discern.org.uk/discern_
instrument.php

Singh AG, Singh S, Singh PP. YouTube for information on
rheumatoid arthritis--a wakeup call? ] Rheumatol. 2012;39(5):899-
903.

Toprak T, Tokat E. A quality analysis of nocturnal enuresis videos
on YouTube. ] Pediatr Urol. 2021;17(4):449.e1-449.€e6.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pamukcu M, Izci Duran T. Are YouTube videos enough to learn
anakinra self-injection? Rheumatol Int. 2021;41(12):2125-2131.

Joshi M, Naveen R, Jagtap K, Gupta R, Agarwal V, Aggarwal R, et
al. Assessment of quality and reliability of YouTube videos for
patient and physician education on inflammatory myositis. Clin
Rheumatol. 2023;42(5):1339-1349.

Elangovan S, Kwan YH, Fong W. The usefulness and validity of
English-language videos on YouTube as an educational resource
for spondyloarthritis. Clin Rheumatol. 2021;40(4):1567-1573.

Wong K, Doong J, Trang T, Joo S, Chien AL. YouTube Videos on
Botulinum Toxin A for Wrinkles: A Useful Resource for Patient
Education. Dermatol Surg. 2017;43(12):1466-1473.

Patel M, Patel MM, Cristel RT. Quality and Reliability of YouTube
for Patient Information on Neurotoxins. Facial Plast Surg.
2020;36(6):773-777.

Ozsoy-Unubol T, Alanbay-Yagci E. YouTube as a source of
information on fibromyalgia. Int ] Rheum Dis. 2021;24(2):197-202.

Onder ME, Zengin O. Quality of healthcare information on
YouTube: psoriatic arthritis. Z Rheumatol. 2023;82(Suppl 1):30-37.

Li M, Yan S, Yang D, Li B, Cui W. YouTubeTM as a source of
information on food poisoning. BMC Public Health. 2019;19(1):1-
6.

Singh AG, Singh S, Singh PP YouTube for information on
rheumatoid arthritis--a wakeup call? ] Rheumatol. 2012;39(5):899-
903.

Fischer J, Geurts J, Valderrabano V, Hiigle T. Educational quality
of YouTube videos on knee arthrocentesis. J Clin Rheumatol.
2013;19(7):373-376.

Luo A, Qin L, Yuan Y, Yang Z, Liu E Huang P, et al. The Effect
of Online Health Information Seeking on Physician-Patient
Relationships: Systematic Review. ] Med Internet Res. 2022;24(2).

Landis JR, Koch GG. The Measurement of Observer Agreement for
Categorical Data. Biometrics. 1977;33(1):159.

Fleiss JL. Measuring nominal scale agreement among many raters.
Psychol Bull. 1971;76(5):378-382.



ORIGINAL RESEARCH

Bagcilar Med Bull 2024;9(3):213-220
DOI: 10.4274/BMB.galenos.2024.2024-04-035

Periprosthetic Fracture Literature Since 1990: A

Bibliometric Analysis

1990’dan Beri Periprostetik Kirik Literatiirii: Bibliyometrik Analiz

® Emre Ozmen!, @ Alican Baris!, @ Esra Circil, @ Serdar Yiiksel!, @ Ozan Beytemiir2

Hstanbul Physical Therapy Rehabilitation Training and Research Hospital, Clinic of Orthopedics and Traumatology, Istanbul, Turkey
2University of Health Sciences Turkey, Istanbul Bagcilar Training and Research Hospital, Clinic of Orthopedics and Traumatology, Istanbul,

Turkey

Objective: This study presents a comprehensive bibliometric analysis of
the literature on periprosthetic fracture since 1990. The goal is to uncover
prevalent themes, key authors, and geographical trends. Periprosthetic
fractures are significant complications in patients undergoing geriatric
arthroplasty. Although traditional literature reviews on this subject
exist, bibliometric methods may uncover previously unseen trends and
nuances that may have been overlooked.

Method: The Web of Science database was searched from January
1990 to December 2022, retrieved 2445 articles and reviews. Data were
imported into CiteSpace and VOSviewer for keyword, authorship, citation
burst analysis, and co-citation clustering.

Results: An exponential growth in periprosthetic fracture literature
since the late 1990s was noted. The United States led in research output,
followed by the United Kingdom and Germany. Prominent authors
experiencing citation bursts included Lewallen, Berry, Duncan, Masri,
and Abdel. Co-citation analysis revealed ten prominent clusters, with
high silhouette values indicating strong thematic cohesion.

Conclusion: This study provides a holistic view of the evolution and
current state of periprosthetic fracture research. The study highlights
the United States of America, the United Kingdom, and Germany as
leaders but notes increasing contributions from other countries. This
study reveals the changing landscape as well as influential authors and
thematic clusters in this field.

Keywords: Bibliometric analysis, cluster analysis, periprosthetic fractures

Amag: Bu ¢alisma, 1990'dan bu yana periprostetik kirik literaturiine dair
kapsamli bir bibliyometrik analiz yapmaktadir. Amaci, yaygin temalari,
ana yazarlari ve cografi egilimleri ortaya ¢ikarmaktir. Periprostetik kiriklar,
geriatrik artroplasti poptlasyonunda onemli bir komplikasyondur. Bu
konuda geleneksel literatlir incelemeleri mevcut olsa da, bibliyometrik
yontemler daha dnce gorilmemis egilimleri ve nuanslari ortaya ¢ikarabilir.

Yontem: Web of Science veritabani, Ocak 1990'dan Aralik 2022'ye kadar
taranmig, 2445 makale ve inceleme elde edilmistir. Veriler, anahtar kelime,
yazarlik ve alinti patlamasi analizi ile birlikte ko-sitasyon kiimelemesi icin
CiteSpace ve VOSviewer'a aktariimistir.

Bulgular: 1990’larin sonlarindan bu yana periprostetik kirik literattriinde
Ussel bir artis gozlemlenmistir. Arastirma sonucunda Amerika Birlesik
Devletleri nde gelmekte olup, ardindan ingiltere ve Almanya gelmektedir.
Alinti patlamasi yasayan one c¢ikan yazarlar arasinda Lewallen, Berry,
Duncan, Masri ve Abdel bulunmaktadir. Ko-sitasyon analizi, ylksek
siluet degerleriyle glglu tematik uyum gosteren on dnemli kiime ortaya
cikarmstir.,

Sonug: Bu calisma, periprostetik kirik arastirmalarinin evrimini ve mevcut
durumunu butlnsel bir bakis agisiyla sunmaktadir. Amerika Birlesik
Devletleri, ingiltere ve Almanya'nin lider oldugu goriilmekle beraber, diger
Ulkelerden artan katkilar da son yillarda dikkat cekmektedir. Bu galisma,
bu alandaki degisen literatrd, etkili yazarlari ve tematik kiimeleri ortaya
koymustur.

Anahtar kelimeler: Bibliyometrik analiz, kiime analizi, periprostetik
kiriklar
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Introduction

Osteoarthritis (OA) is an important cause of disability in the
elderly population (1). The number of joint replacements
for OA performed annually has been increasing worldwide
(2). Although hip and knee replacements have been the
dominant surgical approach, shoulder arthroplasty has
been associated with an even greater rate of growth (3).
They are performed both in the elective and emergency
settings, depending on the patient’s presentation (4,5).
With the ever-increasing number of surgeries, the number
of reported complications has also increased. A major
complication of joint replacement surgery is periprosthetic
fracture. Periprosthetic fractures can occur intra- or
postoperatively and can cause significant morbidity and
mortality (6-8).

As the body of literature expands, it is often easier to
identify the main issues of controversy, whereas minor
trends or areas of interest, and geographical trends might
go unnoticed. Bibliometric analysis is an approach that aids
in recognizing patterns within a vast array of publications
and in comprehending inherent data. This could involve
pinpointing prevalent themes or keywords and creating
visual representations of the citation network, relevant
journals, and other significant data.

This study aimed to conduct a comprehensive bibliometric
analysis of the literature on periprosthetic fractures
published since 1990, with the objective of revealing
prevalent themes, influential authors, and geographical
trends in research output. The analysis aims to provide
valuable insights into the evolution of this field and to
identify key research contributions and potential directions
for future research.

Materials and Methods

The Web of Science (WoS) database by Clarivate Analytics
was searched in June 2023, covering the period from January
1990 to December 2022, using the following query in the
title, abstract, or keywords: [TS=(“periprosthetic fracture”
OR “periprosthetic fracture*”)] OR [TI=(“periprosthetic
fracture” OR “periprosthetic fracture*”)] OR
[AB=(“periprosthetic ~ fracture” OR  “periprosthetic
fracture*”)]. The document type was an article or review
article in English. Only the Science Citation Index Expanded
and Emerging Sources Citation Index results were included.
Overall, 2445 results were obtained. Titles, authors,
abstracts, institutions, countries, journals, references, and
citation information were recorded.
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Statistical Analysis

The obtained data were imported into CiteSpace 6.1.
R6, 64-Bit (Drexel University, Philadelphia, PA, USA) (9)
and VOSviewer 1.6.15 (10). Keywords, authorship, and
citation burst analysis were also performed. The network
of keywords and organizations was analyzed and visualized
using VOSviewer. Co-citation analysis and clustering
were performed using CiteSpace. Clusters were analyzed
using silhouette and centrality metrics and labeled using
different algorithmic methods [latent semantic indexing
(LSD), log-likelihood ratio (LLR), and mutual information
(MD)]. A p-value ofless than 0.05 was considered statistically
significant.

Results

The literature regarding periprosthetic fractures has
been published since the late 1990s (Figure 1). In the first
decade, 50 publications were identified, of which the total
number of citations was 69. In 2022 alone, there were 252
publications and 6591 citations on the topic, underlining
the exponential growth of the subject area.

Country Analysis

Table 1 summarizes the top 10 countries with the highest
number of publications. The United States of America (USA)
leads with 873 articles and a centrality of 0.27. The United
Kingdom (UK) and Germany also obtained centrality
scores, indicating the influence of publications from these
countries. The burst analysis results are presented in Figure
2. Figure 3 presents the co-authorship map of the countries.
Thicker lines indicate stronger links, larger nodes indicate
higher co-authorship counts, and lighter colors indicate
more recent co-authorship.

— Citations
Publications 300
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5000

4000

Citations.
Publications

w
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3
3
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1000
50

Figure 1. Number of publications and citations generated
per year. The red line represents the number of citations
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Author and Cited Author Burst Analysis a strength of 4.57. Duncan and Masri had citation bursts
from 1999 to 2005 with a strength of 4.4. In the mid-2000s,
Parvizi emerged as a prominent figure, with citation bursts
occurring from 2006 to 2011, reaching a strength of 4.91.
Wagner, Eric R. and Abdel, Matthew P. experienced bursts
more recently, between 2015 and 2018 and 2017 and 2021,
respectively, with strengths of 4.19 and 5.65.

Figures 4 and 5 show the results of the burst analysis
of the top 10 authors and cited authors in the dataset,
respectively. The analysis of author bursts between 1990
and 2023 shows that certain authors experienced periods
of significant productivity, as evidenced by a surge in the
appearance of their works. Lewallen, DG, had a citation
burst between 1996 and 2004, with a strength of 4.47. Berry,  Figure 5 presents the top 10 cited authors in the field who
D], exhibited a similar burst between 1997 and 2003, with  experienced the strongest citation bursts between 1990 and

2023. The three authors with the most recent and ongoing

Table 1. Top 10 most publishing countries between 1990- citation bursts are Abdel (2017-2023, strength 54.85),
2022

Ranks Country No. of articles Centrality Comitries;  Near:Sirength Beghn End 19902023
USA 1996 27.54 1996 2001
1 USA 873 0.27 ENGLAND 2002 847 2005 2010
2 United Kingdom 262 018 GERMANY 2003 5742009 2012
3 Germany 200 008 SWEDEN 2012 7432012 2014 ———
SOUTHKOREA 2011 1145 2014 2019 ——
4 China 120 0.01 FRANCE 2000 6.9 2017 2020 ——
5 Canada 114 0.02 AUSTRALIA 2011 5.8 2019 2020 P ——
ITALY 2013 11.91 2020 2023 ——
6 South Korea 77 0.00 PEOPLES R CHINA 2014 843 2020 2023 S —
7 Italy 64 0.06 JAPAN 2013 5.86 2020 2023
8 Australia 53 0.02
9 France 52 002 Flg}lre 2. Top 10 countries with the strongest citation
bursts
10 Japan 41 0.01

USA: United States of America

USA: United States of America

singapord?uc erebia
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ingia
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Figure 3. Network representation of country co-authorship. Thicker lines indicate stronger links between countries, while
lighter colors indicate newer coauthorships

USA: United States of America
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Khanuja (2018-2023, strength 16.76), Hailer (2018-2023,

Authors  Year Strength Begtn: End 19902023 strength 16.65), and Kremers (2019-2023, strength 16.28).
Lewallen, DG 1996 4.47 1996 2004 . . . . .
Bery, DI 1997 487 1997 2003 Abdel’s citation burst is particularly notable for its strength,
Duncan,CP 1999 44 1999 2005 which is 54.85 and is significantly greater than that of the
Masri, BA 1999 4.4 1999 2005 . . . . .o . .
puvs Tt 206 451 2006 2011 other authors, indicating the significant impact of this
Wagner, EicR 2015 4.19 2015 2018 author in the field.

Sculco, Peter K 2019 6.16 2020 2023
Gu, Alex 2020 394 2020 2023
Springer, Bryan D 2009 412021 2023

Co-citation Analysis and Clustering

—
Abdel, Matthew P 2015 5.65 2017 2021 e —
——
—

Co-citation network analysis was performed on the dataset.
In total, 3237 distinct references were identified. These
were graphed on a network with 4354 nodes and 17500
links. The ten largest connected clusters are visualized in

Figure 4. Top 10 authors with the strongest citation bursts

ko e comgflEiic Bl — Figure 6. Table 2 summarizes the 10 largest automatically
BEALSR 1097 1695 1999 2010 labeled clusters identified using different algorithms. The
HaTE mR b G most substantial cluster (cluster 0) contained 416 articles
KREGORPJ 2001 17.67 2005 2014

e —— and had a silhouette value 0f 0.865, indicating a high level of
HOUZY 2013 1632 2013 2017 — internal consistency. The primary theme was periprosthetic
GHENMDM  poio 1537R0ls 208 —_— fracture, which was identified using both LSI and MI
ABDELMP 2017 5485 2017 2023 A

R S — methods, with interprosthetic femoral fracture emerging
HAILERNP 2018 1665 2018 2023 M as a specific subtheme using the LLR method. This theme

KREMERS HM 2019 16.28 2019 2023

was also prominently manifested in clusters 1, 3, 5, and 8.
Figure 5. Top 10 cited authors with the strongest citation Cluster 1 included 279 articles and had a high silhouette
bursts value of 0.909; additionally, the direct anterior approach

#1 direct anterior approach

Figure 6. Clustered network map of located references for periprosthetic fractures
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was also highlighted as a significant subtheme. Cluster 3
comprised 169 articles, again focusing on periprosthetic
fractures, dating back to earlier research in 1995.

Table 3 presents the top-cited publications for each of the 10
largest clusters identified in the cogitation network. These
papers represent influential contributions that have shaped
the understanding and methodology of each cluster.

Discussion

This bibliometric study presents a comprehensive analysis
of orthopedic research output from 1990 to 2022. The
literature on periprosthetic fractures has been expanding
rapidly, and given the increase in the number of arthroplasty
procedures performed, it is safe to assume that this trend
will continue in the near future.

Table 2. Summary of the largest 10 clusters in the co-citation network

Cluster Size  Silhouette Label (LSI) Label (LLR, p-value) Label (Ml score) Average year

0 416 0.865 Periprosthetic Interprosthetic femoral fracture  Infected interprosthetic femoral 201
fracture (855.44, <0.001) shaft fracture (3.75)

1 279 0.909 Periprosthetic Direct anterior approach Infected interprosthetic femoral 2016
fracture (871.64, <0.001) shaft fracture (4.54)

2 189 0.99 Resurfacing Resurfacing arthroplasty Periprosthetic fracture (0.06) 2008
arthroplasty (170.41, <0.001)

3 169 0.978 Periprosthetic Periprosthetic fracture Periprosthetic fracture (0.05) 1995
fracture (272.89, <0.001)

4 168 0.991 Periprosthetic bone Periprosthetic bone mass Periprosthetic fracture (0.07) 2003
mass (8117, <0.001)

5 143 0.977 Periprosthetic Two-stage exchange Periprosthetic fracture (0.06) 2005
fracture (109.78, <0.001)

6 125 0.991 Total hip arthroplasty  Total hip revision arthroplasty Periprosthetic fracture (0.06) 2005

(5712, <0.001)

7 122 1 Total shoulder Total shoulder arthroplasty Periprosthetic fracture (0.07) 2004
arthroplasty (44.73, <0.001)

8 122 0.991 Periprosthetic femoral Distal interlocking Periprosthetic fracture (0.05) 2001
fracture (167.61, <0.001)

9 121 0.981 Systematic review Distal femoral replacement Double-locked plating (0.65) 2018

(1082.97, <0.001)

LSI: Latent semantic indexing, LLR: Log-likelihood ratio, MI: Mutual information

Table 3. Top cited publication of each cluster

Shimmin et al,, 2008, “Metal-on-metal hip resurfacing arthroplasty”

Meek et al., 2011, “The risk of peri-prosthetic fracture after primary and revision total hip and knee

Abdel et al., 2016, "Epidemiology of periprosthetic fracture of the femur in 32 644 primary total hip

Wick et al., 2004, “Periprosthetic supracondylar femoral fractures: LISS or retrograde intramedullary
nailing? Problems with the use of minimally invasive technique”

Kurtz et al,, 2005, “Prevalence of Primary and Revision Total Hip and Knee Arthroplasty in the United

Kurtz et al,, 2007, “Projections of Primary and Revision Hip and Knee Arthroplasty in the United States

Morshed et al, 2007, “Comparison of cemented and uncemented fixation in total hip replacement”

Boileau et al., 2006, “The Grammont reverse shoulder prosthesis: Results in cuff tear arthritis, fracture

Lindahl et al,, 2005, "Periprosthetic Femoral Fractures: Classification and Demographics of 1049
Periprosthetic Femoral Fractures from the Swedish National Hip Arthroplasty Register”

Cluster Cluster label Authors, year, title
0 Interprosthetic femoral
fracture replacement”
1 Direct anterior approach
arthroplasties: a 40-year experience”
2 Resurfacing arthroplasty
3 Periprosthetic fracture
4 Periprosthetic bone mass
States From 1990 Through 2002"
5 Two-stage exchange
from 2005 to 2030"
6 Total hip revision
arthroplasty
7 Total shoulder arthroplasty
sequelae, and revision arthroplasty”
8 Distal interlocking
9 Distal femoral replacement

Hoellwarth et al., 2018, “Equivalent mortality and complication rates following periprosthetic distal

femur fractures managed with either lateral locked plating or a distal femoral replacement”
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Traditional citation analysis mainly relies on citation count,
which measures the number of times a particular work or
author is cited (11). While this is a good indicator of general
influence, it does not necessarily reflect the content or
context of the citations nor how works relate to each other.

Co-citation analysis is a bibliometric method that helps
researchers discover influential publications and authors,
offering a more detailed view than standard literature
research (12). Specifically, if two documents are frequently
cited together by other papers, they are likely to share
a thematic relationship and contribute significantly to
their field of research. This approach can highlight key
publications or authors that may not necessarily have
the highest citation count but are important in shaping
the discourse in a given field. This approach is different
from bibliographic coupling, which links papers sharing
common references. Instead, it links papers that are cited
together even though they may not share a common
reference (13).

Burst analysis identifies any statistically significant
variations in the appearance of a country, author, or title
over a given time interval. This technique is essential for
determining if and when the citation count for a specific
reference has notably increased and offers a different view
than traditional citation count lists, which may have a
negative bias toward highly influential but recent titles (14).
Burst analysis was performed for this study using CiteSpace,

an algorithm developed by Kleinberg (15).

The silhouette metric, introduced in 1987 by Rousseeuw
(16), is beneficial for estimating the uncertainty in defining
a cluster’s characteristics. The silhouette value for a cluster
ranging from 1 to 1 indicates the level of uncertainty to be
considered when examining the nature of the cluster. A
value of 1 denotes an ideal distinction from other clusters.

Centrality measures the importance of a node (article,
author or country) in a network based on its connections to
other nodes. Articles with higher centrality values indicate
that they are more central and influential within their
clusters (17).

This bibliometric analysis provides insight into the
landscape of the literature on periprosthetic fracture and
hints at several geographical trends. Notably, the United
States has emerged as the most productive country,
publishing a staggering 873 articles with a centrality of 0.27.
The UK and Germany had 262 and 200 articles, respectively.
However, despite the small number of articles, these
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countries maintained notable centrality, indicating their
significant influence on orthopedic research.

When examining the citation burst data, the United States,
England, and Germany stood out, suggesting that they
had important influence on the literature during certain
periods. The USA’s citation burst peaked between 1996 and
2001, reflecting the high impact of their research during
that time. UK and Germany exhibited significant citation
bursts, peaking between 2002 and 2010 and between 2003
and 2012, respectively. Interestingly, countries with fewer
overall publications, such as South Korea, Sweden, and Italy,
also showed robust citation bursts, indicating a significant
contribution to the global body of orthopedic knowledge
during their peak periods. In recent years, Italy, the People’s
Republic of China, and Japan have demonstrated a surge
in citation strength from 2020 to 2023. Despite their
relatively lower number of publications, their research in
the field of orthopedics was highly impactful during this
period. These data suggest a growing diversification in
influential orthopedic research, with countries beyond the
traditionally dominant USA and the UK making significant
contributions. It is also worth noting that, although not
among the top 10 countries, Turkey is also a prominent
newcomer in the field (Figure 3) in co-authorship, with
relatively strong links to the United States and Italy.

In co-citation analysis, a cluster signifies a common theme
among the references. The characteristics of a group of
located references can be determined through cluster label-
generated labels of the cluster (18). CiteSpace provides
three selection methods based on LSI, the LLR, and ML
Each selection method may highlight different aspects of
a cluster (9).

High silhouette values in the clusters (Table 2), ranging
from 0.865 to 0.991, illustrate strong intracluster similarity
and clear differentiation from other themes, bolstering the
robustness of the clustering approach. The exploration
of topics such as resurfacing arthroplasty, total hip and
shoulder arthroplasty, and systematic reviews further
enriches the diversity of research areas covered in the
cogitation network.

These results are further contextualized by examining
the top-cited publications of each cluster (Table 3). For
instance, Meek et al.’s study on the risk of periprosthetic
fracture associated with the cluster labeled “interprosthetic
femoral fracture” showcases the significance of this
research within the field. Similarly, Abdel et al.’s work on the
epidemiology of periprosthetic fractures of the femur aligns
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with the cluster labeled “direct anterior approach”. These
top-cited publications encapsulate the core themes of their
respective clusters and guide researchers toward influential
works on these topics. Because they are strongly linked to
other studies in the cluster, understanding or analyzing
these studies may provide insights into the entire cluster.
These top-cited works may serve as important references
for researchers, providing insight into key discussions,
debates, and methodologies in the respective fields.

Study Limitations

A key limitation of this study was our reliance on the
WoS database, which, although comprehensive, may not
include all relevant literature on periprosthetic fractures
and may not include significant studies indexed in other
databases. Furthermore, bibliometric analysis primarily
focuses on quantitative metrics such as citation counts
and coauthorship networks. These may not fully capture
the quality and impact of the studies, potentially leading
to overestimation or underestimation. Lastly, this study
may not have accounted for the most recent trends in the
field, especially those that have not yet had time to be cited
enough times to be picked by the bibliometric method.

Conclusion

This study provides a holistic view of the literature on
periprosthetic fracture, tracking its evolution over the past
few decades and outlining influential themes, authors,
and geographical trends. The United States, the UK, and
Germany have been instrumental in leading research
output, with increasing contributions from countries such
as South Korea, Sweden, Italy, China, Japan, and Turkey:.
Recognized authors such as Lewallen, Berry, Duncan, Masri,
Parvizi, Wagner, and Abdel left significant imprints on the
field with their citation bursts. The insights from this study
can assist researchers and clinicians in understanding the
landscape of periprosthetic fracture research, identifying
influential contributors, and identifying future research
directions in this rapidly evolving field.
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Evaluation of Bartonella henselae IFA
Seropositivity in Adult Patients Presenting with
Various Symptoms at a Tertiary Education and

Research Hospital

Uciincii Basamak bir Egitim ve Arastirma Hastanesine Cesitli
Semptomlarla Basvuran Eriskin Hastalarda Bartonella henselae IFA

Seropozitifliginin Degerlendirilmesi

@ Burak Sarikaya, @ Ayca Aydin

University of Health Sciences Turkey, Sultan 2. Abdiilhamid Han Training and Research Hospital, Department of Infectious Diseases and Clinical

Microbiology, Istanbul, Turkey

Objective: Bartonella henselae, indirect , is the etiologic agent of cat
scratch disease (CSD). Due to the difficulty of isolation and culture of
Bartonella henselae, indirect fluorescent antibody (IFA) test is commonly
used in diagnosis. In this study, we aimed to investigate the role of
serology in the diagnosis of classical and atypical CSD by examining
different serological titer values of patients with suspected CSD.

Method: Patients were divided into 2 main groups as negative and
positive according to the IFA test result. Patients with positive IFA titer
were divided into 2 groups as suspected positive IFA (1:64-1:128) and
positive IFA (21:256) and subgroup analysis was performed.

Results: A total of 197 patients were included in the study and IFA
tests were obtained from the laboratory database. The number of IFA
immunoglobulin G seropositive patients was 57 (28.9%). The mean age
of the patients was 37 (18-87) years, with 104 (52.8%) being female.
While 49.7% of all patients had a history of cat contact, 61.4% of the
patients in IFA test positive group had a history of cat contact (p=0.037).
The most common symptom was lymphadenopathy (77.7%). Axillary
lymphadenopathy was more common in the IFA positive group with a
rate of 70.2% (p<0.001). The mean duration of LAP was 1 month in the IFA
positive group and 2 months in the IFA negative group with a statistically
significant difference (p<0.001). Unilateral LAP was significantly more
common in the possible positive IFA group with a rate of 79.1% (p=0.043).

Amag: Bartonella henselae, kedi tirmigi hastaliginin (KTH) etiyolojik
etkenidir. Bartonella henselae’'nin izolasyonu ve kultlrinin zorlugu
nedeniyle, tanida dolayli floresan antikor (IFA) testi yaygin olarak
kullanilir. Bu galismada, KTH'den suphelenilen hastalarin farkli serolojik
titre degerleri incelenerek, klasik ve atipik KTH'nin teshisinde serolojinin
rolu incelendi.

Yontem: Calismaya 01 Ocak 2018-01 Ocak 2024 tarihleri arasinda KTH
semptomlari ile bagvuran, 18 yas Ustl hastalar dahil edildi. Bartonella
henselae IFA test sonucuna gére negatif ve pozitif olarak 2 gruba ayrild.
IFA titresi pozitif hastalar, stipheli IFA pozitif (1:64 ve 1:128) ve IFA porzitif
(=1:256) olarak 2 gruba ayrilip alt grup analizi yapild.

Bulgular: Laboratuvar veri tabanindan toplam 197 hastada Bartonella
henselae iFA testleri galigildigi saptandi. IFA immiinoglobulin G seropozitif
hasta sayisi 57 (%28,9) idi. Hastalarin yas ortalamasi 37 (18-87) yil ve
104 (%52,8) hasta kadindi. Tum hastalarin iginde kedi temasi oykuisu
%49,7'sinde mevcuttu, IFA test sonucu pozitif grubun %61,4'linde kedi
temasi saptandi (p=0,037). En yaygin semptom lenfadenopatiydi (%777).
IFA pozitif grupta aksiller lenfadenopati %70,2 ile daha fazlaydi (p<0,001).
IFA pozitif grubun LAP ortalama siiresi 1 ay, iFA negatif grubun ise 2 ay
olup istatistiksel anlamli farklilik saptandi (p<0,001). Pozitif IFA grubunda
tek tarafli LAP %79, oranla anlamli diizeyde daha fazlaydi (p=0,043).
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Conclusion: CSD should be considered in the differential diagnosis of
patients with cat contact who present with unilateral lymphadenopathy,
especially in the axillary region, as Bartonella henselae infection is
not uncommon in the population receiving service from our hospital.
Although an IFA titer of 21/256 supports the diagnosis, it should be kept
in mind that a negative IFA result does not exclude the CSD diagnosis.

Keywords: Bartonella henselae, cat scratch disease, lymphadenopathy

Sonug: Bartonella henselae enfeksiyonunun hastanemize basvuran
hastalarda nadir olmadigi, kedi temasi olan, tek tarafli, ozellikle aksiller
bolgede lenfadenopati ile bagvuran hastalarin ayirici tanisinda KTH akilda
tutulmalidir. iFA titresi >1/256 olmasi taniyi kuvvetlendirmekle birlikte
negatif iFA sonucunun taniy diglamayacagi unutulmamalidir.

Anahtar kelimeler: Bartonella henselae, kedi tirmigi
lenfadenopati

hastaligl,

Introduction

Bartonella henselae, a Gram-negative bacillus, is the
causative agent of cat scratch disease (CSD), which mostly
causes self-limiting lymphadenitis but can also lead to
more serious clinical manifestations, such as neuroretinitis,
encephalitis, visceral organ involvement, and fever of
unknown origin (1). In individuals with HIV, Bartonella
henselae can cause angiomatosis, peliosis hepatis, and
splenitis (2).

Epidemiologic studies from different countries have
indicated that CSD is distributed worldwide. Although CSD
is mostly observed in young individuals, the disease can
affect individuals of all ages (3,4).

Cats are natural reservoirs of Bartonella henselae, which
causes intraerythrocyte bacteremia that can persist for
a year or more. Transmission to humans can occur by
scratching or biting an infected cat or by exposure to fleas

(5).

The isolation and culture of Bartonella henselae is
difficult; therefore, it is not commonly used for diagnosis.
The diagnosis is based on a recent history of contact
with cats or fleas in patients with characteristic clinical
features. Serological testing for the presence of antibodies
against Bartonella henselae using indirect fluorescent
antibody (IFA) staining is a widely accepted diagnostic
procedure for the laboratory diagnosis of cat-scratch
disease. The ability of a serologic test to identify patients
with a disease (sensitivity) and those without a disease
(specificity) is related to the threshold for a positive result.
IFA immunoglobulin (Ig) G titers of <1:64 suggest that the
patient does not have an active Bartonella infection, titers
of 1:64 or 1:128 suggest possible Bartonella infection, and
titers of >1:256 strongly suggest active or recent infection.
However, serologic tests have some limitations, and a
negative serologic test does not exclude CSD in patients
with characteristic epidemiologic and clinical features
(6-8). In addition, cross-reaction between Bartonella
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henselae and B. quintana, Chlamydia trachomatis,
Coxiella  burnettii, Rickettsia rickettsii, Ehrlichia
chaffeensis, Treponema pallidum, Francisella tularensis,
and Mycoplasma pneumoniae leads to false-positive test
results especially in IgG assays (8,9).

There are not enough studies on the epidemiology, clinical
features, and serological testing of CSD in Turkey. In this
study, we aimed to retrospectively review the clinical data
of patients with suspected CSD, determine the current
epidemiological features, and examine the role of serology
in the diagnosis of classical and atypical CSD in adults with
different serological titers.

Materials and Methods

This studywas conducted with the approval of the University
of Health Sciences Turkey Hamidiye Ethics Committee for
Clinical Research (01.08.2024, 22.08.2024-24/477).

In this study, we retrospectively examined the data of all
patients who were admitted to our hospital’s infectious
diseases outpatient clinic between January 01, 2018 and
January 01, 2024, were over 18 years of age, had diagnostic
codes A44.8, A44.9, and A28.1 for bartonellosis and CSD
according to the International Classification of Diseases
(ICD-10), and underwent the Bartonella henselae IFA test.
During the relevant period, B. henselae IgM testing was not
performed in our hospital.

We excluded patients with immunosuppressive conditions
or those receiving immunosuppressive therapy.

We obtained demographicdata, clinical features, cat contact
history, biochemical, microbiological, and radiological
test results of the patients from the hospital database. We
reviewed clinical data to determine whether the presenting
symptoms were related to CSD and laboratory tests for
differential diagnoses. We determined whether patients had
an alternative diagnosis based on confirmatory laboratory
results or a clinician’s diagnosis.
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Serologic Testing

The presence of Bartonella henselae 1gG antibodies in
serum samples was determined by an IFA assay using a
commercial kit (Euroimmun, Germany). After the samples
were diluted to 1:64, 1:128, 1:256, 1:512, 1:1024, and 1:2048
in phosphate-buffered saline PBS-Tween buffer (provided
in the test kit), the IFA assay was conducted following the
manufacturer’s protocol. Positive and negative controls
were also used. Immunofluorescence was observed using
a fluorescence microscope at magnifications of 40X and
200X. A titer of>1:256 was considered positive for Bartonella
henselae 1gG. A titer of 1:64 and 1:128 were considered
indicative of Bartonella henselaelgG (8,10).

Patients were divided into 2 main groups: negative and
positive according to the Bartonella henselae IFA test result.
Patients with positive IFA titers were divided into 2 groups
as suspected positive IFA (1:64 and 1:128) and positive IFA
(21:256) and subgroup analysis was performed.

Statistical Analysis

Patient data were analyzed using the IBM Statistical
Package for the Social Sciences (SPSS) for Macos 29.0 (IBM
Corp., Armonk, NY) software. Frequency and percentage for
categorical variables, median, minimum, and maximum for
continuous variables are descriptive values. The normality
of the variables was evaluated using the Kolmogorov-
Smirnov test. In intergroup comparisons, “Mann-Whitney
U test” was used for comparison of continuous variables
two groups and “chi-square or Fisher’s Exact test” was
used for comparison of categorical variables. Results were
considered statistically significant at p-value was less than
0.05.

Results

A total of 197 patients who underwent Bartonella henselae
IFA testing were identified from the laboratory database.
The number of IFA IgG seropositive patients was 57 (28.9%).
Of the 57 seropositive patients, 12.3% (7/57), 45.6% (26/57),
12.3% (7/57), 14% (8/57), 14% (8/57), and 1.8% (1/57)
had titers of 1:64, 1:128, 1:256, 1:512, 1:1024, and 1:2048,
respectively.

The mean age of the patients was 37 (18-87) years, with 104
(52.8%) being female. There were no significant differences
between age and gender distribution and IFA IgG test
results.

History of cat contact was present in 49.7% of the patients.
Although 61.4% of the IFA-positive group had cat contact,

45% of the IFA-negative group had cat contact, and this
difference was statistically significant (p=0.037).

The most symptom was lymphadenitis/
lymphadenopathy (LAP) (n=153, 77.7%). Axillary
lymphadenopathy was significantly more common in the
IFA-positive group [70.2% (p<0.001)], whereas cervical
lymphadenopathy was significantly more common in the
IFA-negative group [54.3% (p=0.026)].

common

The mean LAP duration was 1 month in the IFA positive
group was 1 month and in the IFA negative group was 2
months, and this difference was statistically significant
(p<0.001) (Table 1). Lymphadenopathy lasting less than 2
months was significantly more frequent in the IFA-positive
group, with a rate of 80.7% (p=0.002). Lymphadenopathy
lasting more than 3 months was significantly more frequent
in the IFA-negative group (p<0.001).

Of the 25 patients with possible bartonella infection, 24 had
a positive IFA test result, which was statistically significant
(p=0.001). The demographic, clinical, and laboratory
findings of the patients according to the IFA results are
presented in Table 1.

Of the 57 IFA-positive patients, 24 patients with IFA titer
>1:256 were included in the possible-positive IFA group
and 33 were included in the suspected-positive IFA group.
A subgroup analysis was conducted. Unilateral LAP was
significantly more common in the true-positive group.
The rate of multiple LAPs was 90.9% and statistically more
frequent in the suspected IFA-positive group (p=0.01)
(Table 2).

Discussion

Polymerase chain reaction (PCR) analysis of biopsy samples
collected from lymph nodes or other infected tissues and
isolation of the causative agent in culture is definitive
for the diagnosis of bartonellosis. Practical use of these
methods is difficult because of the requirement for invasive
procedures and limited access to molecular testing. For this
reason, serological tests are the first step in the diagnosis of
CSD (4,6,11). Clinical interpretation of Bartonella henselae
serology is challenging due to both low sensitivity and
specificity. In this study, we aimed to examine the use of
IFA titer value in the diagnosis of CSD in clinical practice by
examining clinical findings and other laboratory tests.

In a study conducted in Turkey, the seropositivity rate was
found to be 9.9% and no statistical difference was observed
between men and women (7). In another recent study
conducted in our country, Ergin et al. (9) found that 33.3%
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Table 1. Distribution of demographic and clinical findings of patients according to positive and negative test results

Variables Total (n=197) IFA negative IFA positive p-value
(n=140) (n=57)
n (%) or median n (%) or median n (%) or median
(min-max) (min-max) (min-max)
Age (years) 37 (18-87) 375 (18-87) 33 (18-72) 0.304
Sex Male 93 (47.2) 64 (45.7) 29 (50.9) 0.510
Female 104 (52.8) 76 (54.3) 28 (491)
Cat contact 98 (49.7) 63 (45) 35 (61.4) 0.037
Night sweats 27 (13.7) 16 (11.4) 11(19.3) 0.219
Prior antibiotic use 66 (33.5) 43 (30.7) 23 (40.4) 0.257
Fever 21(10.7) 13 (9.3) 8 (14) 0.468
Lymphadenopathy Localized 153 (77.7) m (79.3) 42 (73.7) 0.505
Generalized 44 (22.3) 29 (20.7) 15 (26.3)
Unilateral 90 (45.7) 61(43.6) 29 (50.9) 0.351
Bilateral 107 (54.3) 79 (56.4) 28 (491)
Single 42 (21.3) 29 (20.7) 13 (22.8) 0.894
Multiple 155 (78.7) M (79.3) 44 (77.2)
Region of lymphadenopathy Cervical 97 (49.2) 76 (54.3) 21(36.8) 0.026
Axillary 100 (50.8) 60 (42.9) 40 (70.2) <0.001
Inguinal 52 (26.4) 38 (271) 14 (24.6) 0.846
Supraclavicular 7 (3.6) 4(2.9) 3(5.3) 0.415
Duration of lymphadenopathy 1(1-48) 2 (1-48) 1(1-24) <0.001
<2 month 125 (63.5) 79 (56.4) 46 (80.7) 0.002
>2 month 72 (36.5) 61(43.6) 11(19.3)
<1 month 105 (53.3) 63 (45) 42 (73.7) <0.001
1-3 month 32(16.2) 23 (16.4) 9 (15.8)
>1year 20 (10.2) 18 (12.9) 2(3.5)
Size of lymphadenopathy (mm) 24 (5-50) 23 (7-50) 25 (5-50) 0.732
<20 mm 70 (35.5) 55 (39.3) 15 (26.3) 0119
>20 mm 127 (64.5) 85 (60.7) 42 (73.7)
<40 mm 182 (92.4) 130 (92.9) 52 (91.2) 0.768
>40 mm 15 (7.6) 10 (7.1) 5(8.8)
Splenomegaly 10 (5.1) 7 (5) 3(5.3) 1.000
Hepatomegaly 12 (6.1) 9(6.4) 3(5.3) 1.000
WBC (x10°) 7 (3-20) 7 (3-20) 7(3.3-13) 0.954
Leukocytosis 22 (11.2) 17 (12.1) 5 (8.8) 0.666
Hemoglobin 13 (5-17) 13 (6-17) 13 (5-16) 0.357
Anemia 36 (18.3) 28 (20) 8 (14) 0.436
PLT (x10%) 254 (13.2-489) 248 (14.5-489) 264 (13.2-461) 0.267
Thrombocytopenia 5(2.5) 3(21) 2(3.5) 0.628
CRP 3(0-102) 3(0-102) 4 (0-96) 0.502
CRP > upper limit 70 (35.5) 45 (321) 25 (43.9) 0163
Sedimentation rate 11 (1-120) 11 (1-107) 14 (1-120) 0.547
Sedimentation rate > upper limit 66 (33.5) 49 (35) 17 (29.8) 0.595
Lymph node biopsy histopathology 69 (35) 52 (371) 17 (29.8) 0.417
Malignant-atypical 4 (5.8) 4(77) 0 (0) 0.565
Acute inflammation/suppurative/abscess 3(4.3) 3(5.8) 0(0) 0.570
Necrotizing/granulomatous/caseification 36 (52.2) 25 (481) 1(64.7) 0.362
LAP nature in ultrasound 0.439
Benign 150 (76.1) 104 (74.3) 46 (80.7)
Malign 47 (23.9) 36 (25.7) 11(19.3)
Possible Bartonella 25 (12.7) 1(0.7) 24 (421) <0.001

N: Number of patients, IFA: Indirect fluorescent antibody test, CRP: C-reactive protein, WBC: White blood cell, LAP: Lymphadenopathy, PLT: Platelet
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Table 2. Distribution of demographic and clinical findings in titer (+) patients according to suspected and positive IFA

Variables Suspected IFA True positive IFA p-value
(n=33) (n=24)
n (%) or median (min- n (%) or median (min-
max) max)
Age (years) 32 (18-62) 38 (19-72) 0.815
Sex Male 17 (51.5) 12 (50) 1.000
Female 16 (48.5) 12 (50)
Cat contact 21(63.6) 14 (58.3) 0.896
Night sweats 4 (122) 7 (29.2) 0173
Prior antibiotic use 13 (39.4) 10 (41.7) 1.000
Fever 2 (6.) 6 (25) 0.059
Lymphadenopathy Localized 21(63.6) 21(87.5) 0.086
Generalized 12 (36.4) 3(12.5)
Unilateral 11(33.3) 19 (791) 0.043
Bilateral 22 (66.7) 5(20.9)
Single 3(91) 10 (41.7) 0.010
Multiple 30 (90.9) 14 (58.3)
Region of lymphadenopathy Cervical 14 (42.4) 7(29.2) 0.455
Axillary 26 (78.8) 14 (58.3) 0170
Inguinal 9 (27.3) 5(20.8) 0.806
Supraclavicular 1(3) 2(8.3) 0.567
Duration of lymphadenopathy 1(1-24) 1(1-8) 0.770
<2 month 27 (81.8) 19 (79.2) 1.000
>2 month 6 (18.2) 5(20.8)
<1 month 25(75.8) 17 (70.8) 0.518
1-3 month 4(122) 5(20.8)
>1year 2(61) 0 (0)
Size of lymphadenopathy (mm) 24 (10-45) 25 (5-50) 0.871
<20 mm 7(21.2) 8(33.3) 0.471
>20 mm 26 (78.8) 16 (66.7)
<40 mm 32(97) 20 (83.3) 0151
>40 mm 1(3) 4(16.7)
Splenomegaly 2 (6.) 1(4.2) 1.000
Hepatomegaly 1(3) 2(8.3) 0.567
WBC (x10?) 7 (4-12) 7.4 (3.3-13) 0.554
Leukocytosis 2(61) 3(12.5) 0.640
Hemoglobin 14 (9-16) 13 (5-16) 0.203
Anemia 3(91) 5(20.8) 0.261
PLT (x103) 264 (163-361) 282.5 (13.2-461) 0.518
Thrombocytopenia 0 (0) 2(8.3) 0173
CRP 3 (0-96) 4 (0-40) 0.708
CRP > upper limit 15 (45.5) 10 (41.7) 0.989
Sedimentation rate 15 (1-93) 10 (2-120) 0.846
Sedimentation rate > upper limit 9(27.3) 8(33.3) 0.841
Lymph node biopsy histopathology 9(27.3) 8(33.3) 0.841
Necrotizing/granulomatous/caseification 4 (44.4) 7 (87.5) 0131
LAP nature in ultrasound 0.326
Benign 25 (75.8) 21(87.5)
Malign 8(24.2) 3(12.5)

N: Number of patients, IFA: Indirect fluorescent antibody test, CRP: C-reactive protein, WBC: White blood cell, LAP: Lymphadenopathy, PLT: Platelet
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of the samples were positive in antigen evaluation using
IFA. Yanagihara et al. (12) reported that 21.3% of 80 patients
with suspected CSD were serologically positive for [FA. In a
study by Grippi et al. (13), it was reported that seropositivity
rates were affected by seasonality (14). In our study, the
seropositivity rate was 28.9%. Differences in seropositivity
between studies, rates of patients under 18 years of age,
seasonality, Bartonella species, and cross-reactivity with
Chlamydia trachomatis, Coxiella burnettii, Rickettsia
rickettsii, Ehrlichia chaffeensis, Treponema pallidum,
Francisella tularensis, and Mycoplasma pneumoniae make
it difficult to compare IFA results between populations. In
our study, gender and age distribution did not significantly
affect the diagnosis of CSD, similar to other studies.

Arict et al. (7) reported that 73.9% of seropositive patients
had a history of cat contact. Tsuneoka and Tsukahara (15)
emphasized that 29 of 30 seropositive patients had cat
contact. Another study showed that 40-95% of CSD case
series had cat contact (8). In our study, 61.4% of the IFA-
positive group and 45% of the IFA-negative group had cat
contact, and this difference was statistically significant
(p=0.037). In other studies, cat contact was investigated in
all CSD suspects. We showed that having a history of cat
contact strongly suggested the diagnosis of CSD and that
IFA titers were significantly more positive in this patient
group. However, it should be considered that the disease
can also be transmitted by fleas, and CSD can be diagnosed
in patients without a history of cat contact.

A study by Tsuneoka and Tsukahara (15)found that of
the 186 seropositive patients, 156 (83.9%) had regional
lymphadenopathy. The most common finding in Arici et
al. (7) study was lymphadenitis (63%). In another study by
Tay et al. (10), 74% of patients had unilateral and multiple
lymphadenopathies. The most common lymph nodes
involved were the cervical and submandibular lymph
nodes (10). In our study, the rate of lymphadenopathy was
77.7%. The most common region of lymphadenopathy
in the IFA-positive group was axillary lymphadenopathy
(70.2% and it was statistically significant). The most
common site of lymphadenopathy was the axillary region,
consistent with the literature. The differences in the sites
of lymphadenopathy involvement between the studies
were probably related to the site of bacterial inoculation.
However, we could not verify this because of a lack of
information about the scratching area in the studies.

Although there was no significant difference in terms of
lymphadenopathy size, the duration of LAP was statistically
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significant at 1 month in the IFA-positive group and 2
months in the IFA-negative group. Among patients with
Possible CSD, 80.7% had a LAP duration shorter than 2
months. Similarly, previous studies have shown that the
duration of LAP in patients with CSD lasts less than 1 month
and mostly resolves spontaneously (11). We believe that it is
useful to consider differential diagnoses when the duration
of LAP is prolonged.

In our study, 24 patients with IFA titer >1:256 were included
in the possible positive IFA group. In this group, unilateral
LAP was significantly more frequent 79.1%. These
findings are consistent with the literature and suggest that
lymphadenopathy is located on the side of the inoculated
area.

Study Limitations

The limitations of our study include the fact that there
were no patients aged under 18 years, PCR was not used
in diagnostic samples, and seasonality and inoculation
site could not be determined. Patients who were requested
for Bartonella henselae 1gG but whose ICD-10 diagnostic
criteria were not recorded may not have been reached. Due
to the retrospective nature of the study, conditions that
could cause false-positive results for Bartonella henselae
IFA were excluded.

Conclusion

Our findings show that Bartonella henselae infection
is not rare in Turkey. The initial symptoms of CSD vary
and may cause difficulties for clinicians in making a
definitive diagnosis. CSD should always be considered in
the differential diagnosis of patients with cat contact and
unilateral lymphadenopathy, particularly in the axillary and
cervical regions. Although an IFA titer >1/256 supports the
diagnosis, it must be considered that a negative IFA result
does not rule out the possibility of CSD. This study provides
important epidemiologic and serologic information about
CSD in adult patients in our country; however, further
studies using different diagnostic methods are necessary to
determine the precise incidence.
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Metastasis of colorectal carcinomas to mediastinal lymph nodes
is extremely rare. In this study, it is aimed to share our approach to
mediastinal lymph nodes for treating colorectal carcinoma and lung
carcinoma detected synchronously. Extended right hemicolectomy was
performed when ileus was detected in the patient who presented to
the emergency department with the complaint of abdominal pain. The
pathological result was reported as signet ring cell carcinoma. The mass
in the lung covered >80% of the right lower lobe. Right lower lobectomy
and mediastinal lymph node dissection were performed. The pathological
result was reported as large cell lung carcinoma. Colorectal carcinoma
metastases were detected in subpleural tumor-like foci and mediastinal
lymph nodes. There is no consensus on the treatment strategies for
such cases. We believe that performing routine mediastinal lymph node
dissection is important for determining prognosis and postoperative
treatment strategies.

Keywords: Colon cancer, lung cancer, mediastinal lymph node
metastasis, thoracic surgery

Kolorektal karsinomlarin mediastinal lenf nodlarina metastazi oldukga
nadirdir. Buolguile senkron olarak saptanan kolorektal karsinom ve akciger
karsinomunun tedavisinde mediastinal lenf nodlarina yaklagimimizi
paylasmak istedik. Karin agrisi sikayetiyle acil servise bagvuran hastada
ileus saptanmasi Uzerine genisletilmis sag hemikolektomi gergeklestirildi.
Patoloji sonucu taslh yuzik hiicreli karsinom olarak raporlandi. Akcigerdeki
kitle sag alt lobun %80'inden fazlasini kaplamaktaydi. Hastaya sag alt
lobektomi ve mediastinal lenf nodu diseksiyonu gergeklestirildi. Patoloji
sonucu buyik htcreli akciger karsinomu olarak raporlandi. Subplevral
timor benzeri odaklarda ve mediastinal lenf nodlarinda ise kolorektal
karsinom metastazi saptandi. Bu olgularin tedavi stratejileri hakkinda
genel bir gorus birligi saglanamamistir. Prognoz tayininde ve postoperatif
tedavi stratejilerinin - belirlenmesinde rutin  mediastinal lenf nodu
diseksiyonun gergeklestiriimesinin 6nemli oldugunu dustintyoruz.

Anahtar kelimeler: Akciger kanseri, kolon kanseri, mediastinal lenf nodu
metastazi, torasik cerrahi
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Introduction

Colorectal cancers (CRC) are one of the most common
malignancies seen in developed countries (1). CRC most
commonly metastasizes to the regional lymph nodes,
liver, bone, lung, and brain. Metastasis of CRC in isolated
mediastinal lymph nodes are very rare. When the literature
is reviewed, it is seen that there are only a few case reports
(2). In this study, it is aimed to report the management
of a patient with colon carcinoma with isolated multiple
mediastinal lymph node metastases by thoracic surgeons.

Case Report

A 61-year-old male patient presented to the emergency
department with abdominal pain. Abdominal computed
tomography (CT) revealed dilatation (ileus) in the small
bowel loops (Figure 1A, B). General surgeons performed
extended right hemicolectomy. On abdominal CT, a
diameter of approximately 8x5.5 cm was also observed
in the lower lobe of the right lung in the upper sections
(Figure 1C). Postoperative positron emission tomography/
CT was performed. In the lower lobe of the right lung,

there was a mass of approximately 80x55x85 mm. The
maximum uptake (SUV__) of the mass, standardized with
18-fluorodeoxyglucose (18-FDG), was 16.8 (Figure 1D-
F). Low levels of relatively increased 18-FDG uptake were
observed in the right lower paratracheal, subcarinal, and
right hilar lymph nodes in the mediastinum (SUV__: 2).
Transthoracic biopsy was performed for the mass in the
lower lobe of the right lung. In the pathology report, it was
not possible to distinguish whether the lung mass was
primary lung cancer or colon carcinoma metastasis. The
colon surgery pathology result was reported as signet ring
cell carcinoma (Figure 2A-C).

In the intraoperative evaluation, it was observed that the
mass occupied more than 80% of the lower lobe of the
right lung. Therefore, we preferred right lower lobectomy
rather than wedge resection for metastasectomy. Because
the diagnosis of metastasis was not certain, we performed
mediastinal lymph node dissection. The postoperative
pathology was reported as large cell lung carcinoma (Figure
2D, E, Figure 3). Signet ring cells and poorly differentiated
adenocarcinoma metastases in the colon were detected in

Figure 1. A, B) A 10-cm-long, 4.5-cm-thick mass lesion consistent with a malignant process starting from the 27 stanza of the
duodenum and extending proximally to the 3 part, significantly narrowing the lumen, C) 8x5.5 cm mass located in the lower
lobe of the right lung on the upper sections of the abdominal CT, D, E) On PET/CT showed a mass lesion in the posterior lower
lobe of the right lung approximately 80x55x85 mm in size with soft tissue density, pleural-based lobule contour, containing
calcifications accompanied by ground glass densities around it, F) SUV__ uptake of lung mass on PET/CT (16.8)

PET/CT: Positron emission tomography/computed tomography
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Figure 2. A) Right hemicolectomy material, signet ring cell carcinoma, tumor size 4.5 cm (HE x200), B) Extracellular mucin
areas accompanying the tumor (HE x100), C) Signet ring cells observed beneath the villi (HE x100), D) Vascular invasion of a
tumor in the colon (HE x400), E, F) Tumor in the lung with necrotic tumor islands in the center (9x8.5x4 cm) (HE x100), G)
Mediastinal lymph node with signet ring cells (HE x200), H) Mediastinal lymph node, positive immune reaction with CDx2

(x100)

Figure 3. A) Positive immune reaction with Cam5.2 (x200),
B) Positive immune reaction with Ck7 (x100), C) Positive
immune reaction with Ck7 (x200), D) Positive immune
reaction with CD56 (x200)

subpleural tumor-like foci in the lower lobe. It was reported
as poorly differentiated colon adenocarcinoma metastases
in the mediastinal lymph nodes (Figure 2E G). Metastasis
of lung malignancy was not observed in the mediastinal
lymph nodes.

The mass in the lung was accepted as TANOMO. The mass
in the colon was accepted as TAN2M1. The patient was
scheduled for chemotherapy every 2 weeks for 8 months
and 3 weeks of radiotherapy at the end of chemotherapy.
The patient had an acute pancreatitis attack after the fifth
radiotherapy session. He was followed up in the intensive
care unit. He died on the third day of hospitalization in the
intensive care unit because of sepsis.
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Discussion

Metastases of CRC usually spread via the portal venous
system to local or regional lymph nodes or the liver.
Metastases may initially occur as pulmonary metastases (3).
Metastasis from CRC to the mediastinal lymph nodes are
very rare. [t has been reported in the literature only as a case
report. Metastases of CRC to the mediastinal lymph nodes
are thought to spread via the lymphatic drainage pathways
of the liver in patients with liver metastases and via the
paravertebral/paraaortic lymphatic plexus in patients with
abdominal or pelvic extension (2). Our patient did not have
liver metastases, but there was colon carcinoma metastasis
in tumor-like foci in the subpleural region of the right lower
lobe. We believe that the spread in the mediastinal lymph
nodes may have originated in similar ways without intra-
abdominal spread or from pulmonary metastases.

In a study investigating survival after resection of lung
metastases in patients with CRC, 25 studies involving at least
40 patients were evaluated. A total of 2.925 patients were
analyzed. Poor prognostic factors included short disease-
free survival, multiple lung metastases, positive hilar or
mediastinal lymph nodes, and a high pre-thoracotomy
carcinoembryonic antibody level (4). Because our patient
had both hilar and mediastinal lymph node metastases, we
predicted poor survival.

The approach to mediastinal lymph node metastases in
patients with lung metastases in CRC remains uncertain.
The necessity of mediastinal lymph node dissection
remains controversial. The general approach is that
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systematic hilar and mediastinal lymph node dissection
should not be routinely performed in metastasis surgery
(5). In our case, it was preferred to perform mediastinal
lymph node dissection even though SUV __ values were
below 2.5 because it was not possible to distinguish
whether the lung mass was primary lung cancer or colon
carcinoma metastasis. Thanks to the lymph node dissection
performed, the TNM stage of the mass in the colon and lung
changed. The change in the staging of the masses supports
our prediction that the prognosis will be poor because of
the involvement of hilar and mediastinal lymph nodes.

Conclusion

Metastasis of CRCin mediastinal lymph nodes are extremely
rare. There is no consensus on the treatment strategies. We
believe that it is important to perform routine mediastinal
lymph node dissection in the resection of lung masses that
cannot be differentiated from primary lung cancer and
metastases, if there is a diagnosed cancer in the body, in
determining the prognosis and determining postoperative
treatment strategies.
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Sebaceous carcinoma is a highly malignant eyelid tumor with a notable
morbidity and mortality rate. Delay in the diagnosis occurs usually; due
to benign formations that are confused in the differential diagnosis. We
report the case of sebaceous gland carcinoma in a 61-year-old male
patient who presented with a long-standing nodule on the right upper
eyelid and had right parotid lymph nodes metastases. After wide excision,
reconstruction of the oncologic defect was performed considering the
functional and aesthetic results. No residual disease was found in
the 4-year follow-up. Successful management of sebaceous gland
carcinoma consists of early diagnosis, complete removal of the tumor,
and a satisfactory reconstruction method. Treatment should be designed
on the basis of the tumor and the patient's needs.

Keywords: Eyelid, reconstruction, sebaceous carcinoma, wide local
excision

Sebase karsinom, onemli bir morbidite ve mortalite oranina sahip
oldukga malign bir goz kapagdr timoridlr. Ayirict tanida benign
lezyonlar ile karismasindan dolayi tanida gecikme sik yasanir. Sag Ust
g6z kapaginda uzun suredir var olan nodul ve sag parotis lenf nodu
metastazi ile bagvuran 61 yaginda erkek hastada tani konan sebase bez
karsinomu sunulmaktadir. Genis eksizyon sonrasi fonksiyonel ve estetik
sonuglar g6z onunde bulundurularak onkolojik defekt rekonstriksiyonu
yapilmistir. Dort yillik takibinde rezidlel hastalik saptanmamistir. Sebase
gland karsinomunun basarili tedavisi, erken teshis, timorin tamamen
¢ikarilmasi ve tatmin edici bir rekonstriksiyon yonteminden olugsmaktadir.
Tedavi, timore ve hastanin ihtiyaglarina gore tasarlanmalidir.

Anahtar kelimeler: Genis lokal eksizyon, goz kapagi, rekonstriiksiyon,
sebase karsinom

Introduction

The eyelids are an anatomical region where roughly 5-10%
of all skin cancers occur (1). The most frequent skin tumors
in this region are basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC) (2). Sebaceous gland carcinoma

(SGC) is a rare tumor with morbidities, such as up to orbital
exenteration and mortality. This tumor can develop in
Meibomian, Zeis, and other sebaceous glands of the eyelid
(3). In 1891, Allaire described SGC for the first time (4). A
rare cancer that primarily affects the head and neck region.
It can behave aggressively and can be either ocular or
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extraocular (5). The ocular region is seen more commonly
(34.5-59%) (6), and according to a study by Orr et al. (5),
the eyelids are involved in 39% of SGCs. Tumors in the
ocular region are seen mainly in the Meibomian, caruncle,
and Zeiss glands and eyebrows. Upper eyelids are more
frequently affected than lower eyelids because they contain
more sebaceous glands. The average age at diagnosis
was 67 years. Tumors are more common in women (7).
Demographically, Asian people are affected more than
other ethnic groups by these tumors (8).

SGC can mimic benign lesions. Therefore, delayed
diagnosis is frequently observed. Initially, a preliminary
diagnosis can be made of chalazion, chronic conjunctivitis,
posterior blepharitis, or Meibomian cyst. In the advanced
stages, when the lesion resists local treatment or surgical
drainage, the preliminary diagnosis is SCC, BCC, or even
lymphoma (9).

The clinical manifestations of madarosis include
destruction of the eyelid edge, generalized thickening of
the eyelid, and facial shrinkage (10). In the present case, the
telangiectatic appearance in the anterior part of the lesion
suggests BCC; the fleshy, degradable lower part of the lesion
suggested SCC.

Pathogenesis is unknown. Predisposing factors include
Muir-Torre syndrome (MTS), periocular radiation,
hereditary retinoblastoma, and immunosuppression
(10). MTS is an inherited autosomal dominant syndrome
linked to sebaceous adenoma or carcinoma, as well as
gastrointestinal, endometrial, and urological malignancies.
Therefore, patients with SGC should be aware of long-term
internal malignancies. Although the patient did not have
any radiation exposure or other comorbidities in his/her
history, SGC was diagnosed.

SGC has three histological growth patterns: Lobular,
comedocarcinoma, and papillary carcinoma. The presented
patient’s histological type is lobular carcinoma, the most
common type (11). The different morphological patterns
in the lesion may overlap. Some immunohistochemical
staining and proteins can be used for the diagnosis of SGC.
Ofthese, EMA, Ber-Ep4, androgen receptor, and adipophilin
were found to be significant (11). EMA, Ber-Ep4, and
adipophilin protein were positive in the present case. In
lobular patterns, poorly differentiated cells are peripheral
between normal sebaceous glands; well-differentiated
lipid-producing cells are located in the center. The papillary
pattern typically presents as a small conjunctival tumor
with fleshy papillary projections. The Comedocarcinoma

subtype is characterized by a large central necrotic core
and living cells around it (12).

Poor prognostic factors include longer than six months,
vascular-lymphatic infiltration, poor differentiation,
extension to the orbit, pagetoid spread, intraepithelial
carcinomatous alteration, and upper eyelid involvement.
In the present case, a nodular mass was observed on
the upper eyelid for 5 years, suggesting poor prognosis.
Recurrence occurs in 9-36% of cases. Local metastasis
occurs in the parotid, submandibular, and cervical lymph
nodes. At the same time, distant metastases occur in the
lung, liver, skull, and brain (13), according to a study by Sa
et al. SGC with a diameter >20 mm was correlated with an
increased risk of local recurrence, lymph node metastasis,
distant metastasis, and death from the disease (7). When a
tumor involves the entire eyelid, the risk of lymph node and
distant metastases increases, even if the tumor diameter
exceeds 10 mm. In the study, local recurrence was 6%,
lymph node metastasis was 21%, distant metastasis was
7%, and the mortality rate from the disease was 6%. After
definitive treatment, metastasis and local recurrence are
usually observed within the first 2 years. Metastasis after 5
years is extremely rare (7).

In such an important facial esthetic unit, surgery is the
mainstay of treatment. Total parotidectomy, radical neck
dissection, and radiation therapy are recommended for
patients with regional lymph node metastases. Cryotherapy
or radiotherapy may be beneficial for patients who are
not candidates for surgery (10). Chemotherapy is used for
recurrent, metastatic lesions, but there is no high-level of
evidence (13).

Thisreportaimed to present the excision and reconstruction
of a lesion that mimics a benign lesion that has been
present for a long-time in an esthetically and functionally
significant facial unit.

Case Report

A 61-year-old male patient was admitted to the plastic
surgery outpatient clinic with the complaint of a mass
on the right upper eyelid that had developed in 5 years.
Initially, the patient was misdiagnosed because the
palpebral mass was negligible and confused with infection.
On clinical examination, a firm, painless nodule-like mass
was observed covering more than 80% of the right upper
eyelid (Figure 1A). Except for hypertension and long-term
smoking, the patient had no additional disease and no
characteristics-feature in his family history.
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The patient underwent magnetic resonance imaging (MRI),
ultrasonography, and positron emission tomography for
tumor characterization. Orbital MRI did not reveal any
expansion into the orbit. In addition, no pathological lymph
nodes were detected on neck ultrasonography. Positron
emission tomography revealed 11-mm hypermetabolic
metastatic lymphadenopathy in the right preauricular
region and a 2-cm hypermetabolic area in the right parotid
gland.

Tru-cut biopsy was performed on the parotid gland.
The presence of carcinoma infiltration was confirmed.
According to the American Joint Committee, the patient
had regional cancer of grade T(3c)N(Ia)M(0) that had
spread only to the nearby right preauricular lymph nodes
and right parotid gland. The ophthalmology department
did not recommend orbital excision. Two-stage treatment
was administered in March 2018. In the first operation,
the tumor was completely excised, with a full-thickness
upper eyelid and a 5-mm margin of intact skin (Figure 1B).
After resection, a 3.5 cm x2 cm full-thickness tissue defect
affecting 80% of the upper eyelid was formed (Figure 1C).
The posterior lamella of this defect was reconstructed with
a transconjunctival interpolation flap, similar to the Cutler
beard flap. The anterior lamella was reconstructed using

Figure 1. A. Preoperative view of the mass covering 80%
of the right upper eyelid, B. 3.5 cm x2 cm sized excisional
biopsy material, C. The right upper eyelid defect, D. First
session: tarsoconjunctival interpolation flap and cheek
advancement flap
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a lower eyelid-based fasciocutaneous transposition flap.
The right lower eyelid donor site was reconstructed using a
right cheek advancement flap (Figure 1D). Simultaneously,
superficial parotidectomy was performed. The pathology
department diagnosed the patient with SGC. After the
patient’sfirstsurgery, sixsessions ofadjuvant chemotherapy
were administered to the oncology clinic.

In the second operation, after waiting for revascularization,
the interpolation flap was separated (Figure 2). Later,
the right upper eyelid was revised due to lateral canthal
narrowing. The right cheek advancement flap was removed
for attachment to the lateral canthus. A conjunctival flap is
applied to complete the periorbital reconstruction.

After discharge, follow-up was performed at 3-month
intervalsin the plastic surgery and oncology outpatient clinics.

Figure 2. A. Lateral canthal narrowing, B. Interpolation

flap is shown, C. Interpolation flap separation,
D-E Advancement of right cheek advancement flapand
upper eyelid flap to lateral canthus.
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In early and late follow-ups, muscle integrity was
not impaired while blinking. There is no dry eye or
lagophthalmos. The second and fourth-year follow-
up images demonstrate bilateral symmetry (Figure 3)
without ectropion, contracture, or lagophthalmos. No
complications or recurrent lesions were observed during
follow-up. The oncology council recommended radiation
therapy as an adjuvant therapy.

This study is a case report, and the University of Health
Sciences Turkey Ethics Committee confirmed that there
was no need for ethics committee approval. The patient
provided informed consent. Research related to human
use was conducted in accordance with the tenets of the
Helsinki Declaration.

Figure 3. The patient’'s dynamic pictures in the
postoperative second (A, C, E) and forth (B, D, F) years
demonstrate minimal deformity with optimal aesthetic
and functional results

Discussion

The eyelids form a major esthetic and functional unit of the
upper face. Trauma and oncologic resection are common
etiologies of upper face defects. In the present case, the
initial specimen obtained from the right upper eyelid
tumor 5 years previously corresponded to an infected
lesion. Diagnosis was delayed and misdiagnosed because
of poor sebaceous differentiation.

Treatment is shaped according to the histopathological
type, stage, and patient preference. However, surgery is a
cornerstone in the treatment planning. After full-thickness
eyelid biopsy, a wide excision with a safe surgical margin of
5mm isrecommended. When the tumor involves the bulbar
conjunctiva and periorbital reconstruction is not possible,
exenteration is required. A well-designed reconstruction
should be designed to cover the defect after oncological
resection to restore eyelid function and achieve a satisfying
esthetic result. In patients with full-thickness eyelid defects,
anterior and posterior lamella reconstruction should
be performed. Although there are various algorithms
for reconstructing eyelid skin and subcutaneous tissue
(Table 1), planning is performed individually and requires
the surgeon’s creativity; according to the current literature,
reconstruction options are still limited for total or near total
upper eyelid defects. Defects occurred after excision of SGC
with healthy margins that required appropriate posterior
and anterior lamellar reconstruction. In similar cases, some
eyelid-sharing methods, such as Cutler beard flap, Switch
flap, or pericranial galeal flap, or Tenzel’s semicircular flap,
can be preferred (14-16). Eyelid-sharif methods inherently
pose patient discomfort and temporary visual impairment
but provide “like for like” reconstruction options. Other
flap options, such as cheek advancement or Tenzel’s
semicircular flaps, have less tissue, similar to periorbital
flap options. In the present case, transconjunctival
interpolation and fasciocutaneous local flap were devised
because of the local flap’s advantages. These include tissue,
color, and shape harmony. As a result, the eyelid function
was improved.

Table 1. Algorithm for full-thickness upper eyelid reconstruction based on the defect size (14)

Size of eyelid margin defect (eyelid width)

Repair

<25%
25-50%
25-50%
25-75%
33-66%
50-100%

Direct closure

Direct closure with lateral cantholysis

Tarsal rotation flap and skin-muscle flap or skin graft
Tarsoconjunctival graft and skin-muscle flap
Semicircular flap with periosteal flap

Cutler-beard flap
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Conclusion

SGC accounts for less than 1% of all skin malignancies.
Diagnosis may be delayed for years due to its tendency to
mimic benign eyelid lesions. To prevent high morbidity
and mortality in patients with this cancer, clinicians should
always be cautious in the preliminary diagnosis. Treatment
methods vary from one patient to another, according to
the histopathological characteristics of the tumor and its
dissemination. However, wide excision and functionally,
esthetically acceptable reconstruction are the basis of this
treatment.
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Surgical Treatment in Young Breast Cancer

Patients is Challenging

Gen¢ Meme Kanseri Hastalarinin Cerrahi Tedavisinde Karsilasilan

Zorluklar

® Nihan Turhan

University of Health Sciences Turkey, Sancaktepe Sehit Prof. Dr. [lhan Varank Training and Research Hospital, Clinic of General Surgery,

Istanbul, Turkey

Dear Editor,

Breast cancer is the most common cancer in women (1).
As the proportion of breast cancer among young women
(aged <40 years) incidence is increased up to 11% of new
cases, the importance of young breast cancers is increasing
(1,2).

Young breast cancer patients are mostly diagnosed late
due to low mammographic sensitivity and absence of
radiological breast cancer screening programs. The
previous studies showed that the majority of young breast
cancer patients had ductal histology (86.5%) and grade III
(58.9%) tumors. Node-positive disease were observed in
50.2%, multifocality was around 27%. One third of tumors
were estrogen receptor negative and one quarter was HER2
positive. They present more frequently (34.3%) with high
basal-like tumors compared with older patients (20%) (3).
They have higher risk of breast cancer predisposing gene
mutations like BRCA1, BRCA2, TP53, PALB2, PTEN, CHEK?,
ATM, etc. (2). As a result, breast cancer specific survival
rates are lower and breast cancer recurrence risk is higher
in this age group (2).

Surgery in young breast cancer patients is challenging.
These patients mostly have doubts in surgical choice
between mastectomy and breast conservation surgery
(BCS) (4). The increased risk of death and recurrence

rates direct surgeons and patients to choice more radical
surgical treatments. Sun et al. (5) showed that according to
surveillance, epidemiology, and end results database, by
the end of the 20® century, the proportion of BCS had grown
from nearly 35% to approximately 60%. However, in the 21
century, BCS gradually fell to 35% again (5). This BCS rate
decrease is mostly due to increased rates of mastectomies
and prophylactic mastectomies in young patients. After
mastectomy young patients may face many psychosocial
problems in body image, sexuality, job and fertility issues
(6,7). After cancer surgery they seek reconstructive surgeries
and rate of reconstruction with prothesis is increasing. This
process bring out disadvantages such as loss of sensation,
risk of repeat surgeries for cosmesis, increased costs, loss of
ability to breast-feeding (7).

Although  mastectomy supported by
reconstructive techniques are increasing today, I would
like to draw attention to the literature data, especially in
early stage young breast cancer patients. For early stages,

surgeries

data from current reviews and meta-analyses showed
that, breast conserving surgery provides similar overall
survival rates compared to mastectomy for young breast
cancer patients (5,8,9). With modern multidisciplinary
management approaches, prognosis is better in young
breast cancer patients nowadays (10). Considering these
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factors, radical surgical approaches in selected patient
groups may be unnecessary. It should be kept in mind
that, oncoplastic techniques can be applied among BCS
options and better cosmetic results can be achieved even
in large tumors. Reducing the diameter of the mass with
neoadjuvant chemotherapy is also an effective method to
achieve good cosmetic results.

Averymeticulousindividualized approach including cancer
biology, tumor stage, genetic mutations, psychosocial
effects and cost effectiveness is very important for choosing
surgical treatment for young breast cancer patients.

Keywords: Breast cancer, surgery, young patient

Anahtar kelimeler: Cerrahi tedavi, gen¢ hasta, meme
kanseri

Ethics

Financial Disclosure: The author declared that this study
received no financial support.

References

1. DeSantis CE, Ma J, Gaudet MM, Newman LA, Miller KD, Goding
Sauer A, et al. Breast cancer statistics, 2019. CA Cancer J Clin.
2019;69(6):438-451.

2. Rossi L, Mazzara C, Pagani O. Diagnosis and Treatment of Breast
Cancer in Young Women. Curr Treat Options Oncol. 2019;20(12):86.

238

10.

Azim HA Jr, Partridge AH. Biology of breast cancer in young
women. Breast Cancer Res. 2014;16(4):427.

Recio-SaucedoA, Gerty S, Foster C, Eccles D, Cutress RI. Information
requirements of young women with breast cancer treated with
mastectomy or breast conserving surgery: A systematic review.
Breast. 2016;25:1-13.

Sun ZH, Chen C, Kuang XW, Song JL, Sun SR, Wang WX. Breast
surgery for young women with early-stage breast cancer:
Mastectomy or breast-conserving therapy? Medicine (Baltimore).
2021;100(18):€25880.

Mokhtari-Hessari P, Montazeri A. Health-related quality of life in
breast cancer patients: review of reviews from 2008 to 2018. Health
Qual Life Outcomes 2020;18(1):338. Erratum in: Health Qual Life
Outcomes. 2022;20(1):35.

Rosenberg SM, Dominici LS, Gelber S, Poorvu PD, Ruddy KJ, Wong
JS, et al. Association of Breast Cancer Surgery With Quality of Life
and Psychosocial Well-being in Young Breast Cancer Survivors.
JAMA Surg. 2020;155(11):1035-1042.

Vila J, Gandini S, Gentilini O. Overall survival according to type
of surgery in young (<40 years) early breast cancer patients: A
systematic meta-analysis comparing breast-conserving surgery
versus mastectomy. Breast. 2015;24(3):175-181.

Lazow SP, Riba L, Alapati A, James TA. Comparison of breast-
conserving therapy vs mastectomy in women under age 40:
National trends and potential survival implications. Breast J.
2019;25(4):578-584.

El Saghir NS, Khalil LE, El Dick J, Atwani RW, Safi N, Charafeddine
M, et al. Improved Survival of Young Patients With Breast Cancer 40
Years and Younger at Diagnosis. JCO Glob Oncol. 2023;9:e2200354.



