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Evaluation of the Prognostic Value of Inflammatory Biomarkers in Immunoglobulin A
Nephropathy

Immiinoglobulin A Nefropatisinde Inflamatuvar Biyobelirteclerin Prognostik Oneminin
Degerlendirilmesi

Hakan Saragoglu', Biilent Tokgoz?, Ismail Kogyigit

! Kayseri City Hospital, Department of Internal Medicine, Kayseri, Tiirkiye
2 Erciyes University, Faculty of Medicine, Department of Nephrology, Kayseri, Tiirkiye

ABSTRACT

Aim: Immunoglobulin A (IgA) nephropathy, the most prevalent primary glomerulonephritis, carries the potential for progression
to kidney failure. The researches are going on for biomarkers that can be used to predict the prognosis. This study aimed to
evaluate the effect of some inflammatory parameters on prognosis in Ig4 nephropathy.

Materials and Methods: The study included 53 patients diagnosed with IgA nephropathy. Blood urea nitrogen (BUN), creatinine,
estimated glomerular filtration rate (eGFR), urinary microprotein/creatinine (Mp/Cr) ratio, white blood cell count (WBC),
mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), erythrocyte sedimentation
rate (ESR), and C-Reactive protein (CRP) at initial admission, along with eGFR values at subsequent follow-ups (1, 3, and
5 years), were retrospectively analyzed. Poor prognosis was defined as a 50% or greater reduction in eGFR, hemodialysis
requirement, kidney transplantation, or exitus.

Results: Patients with poor prognosis exhibited higher BUN, creatinine, and Mp/Cr ratio, accompanied by lower eGFR levels.
Notably, among the inflammatory biomarkers, only MPV demonstrated a significant difference between the prognosis groups,
with lower values observed in the poor prognosis group (p=0.006). ROC analysis revealed significant predictive value for all
five parameters (BUN, creatinine, eGFR, urine Mp/Cr and MPV), with MPV showing the highest AUC value (0.78).
Conclusion: This study pioneers the evaluation of MPV as a prognostic marker in IgA nephropathy. Pending confirmation
through subsequent investigations, MPV holds promise as a valuable prognostic indicator for IgA nephropathy.

Keywords: Immunoglobulin A nephropathy, inflammatory biomarker, mean platelet volume, prognosis

OZET

Amag: En yaygin primer glomeriilonefrit olarak bilinen immiinoglobulin A (IgA) nefropatisi, bobrek yetmezligine ilerleme
potansiyeli tasimaktadir. Prognozu tahmin etmek igin kullanilabilecek biyobelirtegler i¢in arastirmalar devam etmektedir. Bu
calismanin amaci, IgA nefropatisinde bazi inflamatuar parametrelerin prognoz iizerine etkisini degerlendirmektir.

Gereg ve Yontemler: Calismaya IgA nefropatisi tanist konulan 53 hasta dahil edildi. Ilk basvurudaki kan iire azotu (BUN),
kreatinin, tahmini glomeriiler filtrasyon hizi (eGFR), idrar mikroprotein/kreatinin (Mp/Cr) orani, beyaz kan hiicresi sayisi
(WBC), nétrofil/lenfosit orani (NLR), trombosit/lenfosit orani (PLR), ortalama trombosit hacmi (MPV), eritrosit sedimantasyon
hizi (ESR) ve C-reaktif protein (CRP) ile birlikte, bir, ii¢ ve besinci yil kontrollerindeki eGFR degerleri retrospektif olarak
degerlendirildi. Herhangi bir kontrolde eGFR’de %50 veya daha fazla azalma olmasi, hemodiyaliz gereksinimi, bobrek
transplantasyonu veya eksitus kotii prognoz olarak kabul edildi.

Bulgular: Kotii prognostik grup, iyi prognostic gruba gére daha yiiksek BUN, kreatinin ve Mp/Cr oranlari ile birlikte, daha
diisiik eGFR diizeylerine sahipti. Inflamatuvar biyobelirteclerden ise sadece MPYV prognoz gruplart arasinda anlaml bir fark
gosterdi ve kotii prognostik grupda daha diisiik degerler gozlendi (p=0.006). ROC analizi, iki grup arasinda anlamlh farkh
bulunan bes parametrenin (BUN, kreatinin, eGFR, idrar Mp/Cr ve MPV) anlamli 6ngériicii degere sahip oldugunu gésterirken,
MPV en yiiksek AUC degerine (0,78) sahipti.

Sonuc¢: Bu ¢alisma, MPV 'nin IgA nefropatisinde prognostik bir belirte¢ olarak degerlendirilmesine onciiliik etmektedir. Sonraki
aragtirmalarla dogrulanmay: bekleyen MPV, IgA nefropatisi igin degerli bir prognostik gésterge olarak umut vaat etmektedir.

Anahtar Kelimeler: Immiinoglobulin A nefropatisi, inflamatuar belirteg, prognoz, ortalama platelet hacmi

Corresponding Author: Hakan Saracoglu, Kayseri City Hospital, Department of Internal

Medicine, Kayseri, Tirkiye Email: drhakansaracoglu@gmail.com Received: 01.04.2024
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INTRODUCTION

IgA nephropathy (IgAN) is a clinicopathological
syndrome characterized by deposition of IgA in the
glomerular mesangium, mesangial cell proliferation, and
recurrent episodes of hematuria. It is the most prevalent
primary glomerular disease (1). Patients may present
with a spectrum of signs and symptoms, ranging from
asymptomatic microscopic hematuria to kidney function
impairment (2,3). Despite the researches on many
immunosuppression agents maintain, there is no specific
treatment exists for [TAN. Currently the essential of the
IgAN treatment is supporting kidney care, such as blood
pressure controlling, salt-free diet, angiotensin blockage,
and endothelin antagonism (4). The prognosis of IgAN is
highly variable. Approximately 20-30 years after the initial
clinical presentation, 30-40% of patients may develop
end-stage kidney disease. Diagnostic findings indicative
of disease progression include high serum creatinine,
hypertension (>140/90 mm-Hg), and persistent proteinuria
exceeding 1 g/day for more than six months (5).

IgAN is a complex disease influenced by various factors
affecting its development and prognosis. Although
its pathogenesis remains incompletely elucidated,
autoimmunity and inflammation are thought to be
the primary mechanisms (6,7). The widely accepted
“four hits” hypothesis outlines the key steps in disease
progression: (1) increased insufficient galactosylated IgA1
in plasma; (2) development of autoantibodies against
insufficient galactosylated IgAl; (3) formation of immune
complexes; (4) mesangial deposition complexes leading
to disruption of glomerular functions through activation
of mesangial cells. Consequently, cells and molecules
of the immune system participate in the pathogenesis of
IgAN through diverse mechanisms (8). This complexity
suggests that inflammatory parameters may serve as
potential biomarkers to predict prognosis in [gAN.

In the current study, we have purposed to assess the utility
of specific inflammatory biomarkers and inflammation-

related hemogram parameters in predicting IgAN
progression.
MATERIALS and METHODS

This study was conducted as single-center and the data
collection was based on retrospective analysis. Patients
screening was performed in the Erciyes University
Nephrology Department for last 10 years. Only patients
with biopsy proven IgAN diagnosis and having an
estimated glomerular filtration rate (eGFR) above 30
ml/min/1.73m? were included. Patients who were not
maintained follow-up regularly were excluded due to
insufficient medical data. Additionally, patients with
known active infections during the kidney biopsy period

were excluded, as infections could alter inflammatory
markers. Exclusion criteria were clinical signs of active
infection, such as fever, a CRP level >20 mg/L, a white
blood cell count >12,000/uL, and the absolute neutrophil
count >6,000/ul.

The following data were recorded at first admission: the
presence of diabetes mellitus (DM) and/or hypertension
(HT), crescent formation in kidney biopsy, systolic and
diastolic blood pressure (BP), blood urea nitrogen (BUN),
creatinine, eGFR, (calculated by the Chronic Kidney
Disease-Epidemiology Collaboration, CKD-EPI formula),
urinary protein to creatinine ratio (UPCR), erythrocyte
sedimentation rate (ESR), CRP, white blood cell (WBC),
neutrophil, lymphocyte, platelet counts, and mean
platet volume (MPV). By usinng their formulas: NLR=
neutrophil count/lymphocyte count, PLR=platelet count/
lymphocyte count.

Additionally, eGFR values at the first, third, and fifth-year
follow-ups were screened, and eGFR change % values
were calculated using the following formula:

eGFR change% = [(eGFRfirst admission - eGFRcontrol) /
eGFRfirst admission)] x 100

The patients were then categorized into two groups for
analysis: 1) good prognosis group and 2) poor prognosis
group. Based on the criteria defined by the SPRINT study
group (9), if a patient has above 50% reduction in eGFR,
or kidney replacement requirement, or death was defined
as poor prognosis. Finally, two progression groups were
compared according to recorded data.

Ethical Approval

This study was conducted in accordance with the
Declaration of Helsinki and received approval from the
Erciyes University Clinical Research Ethical Committee
(decision no: 2020/52, date: 29/01/2020).

Statistics

Statistical Analysis was conducted using SPSS Statistics
25 software (IBM Corporate, Armonk, New York).
Summary statistics of continuous variables and categorical
variables were presented as meantstandard deviation (X
+ SD) or frequency and %, respectively. Independent
samples t-test and chi-square analysis were performed for
comparisons between the two groups. Receiver-Operating
Characteristic (ROC) analysis was employed to determine
the cut-off, sensitivity, specificity, and the area under the
curve (AUC) values of variables associated with poor
prognosis. p values below 0.05 considered statistically
significant.

RESULTS
This study included a total of 53 patients. The mean age
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of the patients was 38.5 + 13.2 years. The group consisted
of 33 males (62.3%) and 20 females (37.7%). The average
initial eGFR level was 70.3+32.9 mL/min/1.73m>. The
average initial uPCR level was 2.0£1.4 mL/min/1.73m?.
Poor prognosis was determined in 20 (37.7%) patients.
eGFR reduction more than 50% was determined in two
patients, dialysis treatment was determined in six patients;
kidney transplantation was determined in seven patients,
and death was in five patients. The remaining 33 (62.3%)
patients were categorized into the good prognosis group.

Firstly, the two IgAN progression groups were compared
according to clinical and demographic features. Age and
gender did notdemonstrated statistically significant different
distribution between two IgAN progression groups. The
frequency of DM was statistically significantly different
between two groups. The frequency of HT was statistically
significantly higher (p=0.014) in the poor prognosis
group (33.3%) when compared with good prognosis
group (8.0%). These results were summarized in Table 1.

Table 1. Demographic and clinical characteristics of the
prognosis groups

Good Prognosis Poor Prognosis p
(n=33) (n=20)
Age 37.2+14.3 40.5+11.2 0.383
Gender (Male) 20 (60.6%) 13 (65.0%) 0.549
Diabetes Mellitus Yes 4 (12.1%) 2 (10.0%) 0.513
No 29 (87.9%) 18 (90.0%)
Hypertension Yes 2 (8.0%) 5(33.3%) 0.014
No 23 (92.0%) 10 (66.7%)
Crescent Formation 8 (24.2%) 3 (15.0%) 0.421
Systolic BP (mm-Hg) 121.61£13.95 127.5417.22 0.223
Diastolic BP (mm-Hg) 77.14+9.76 76.25+8.06 0.758

BP: Blood pressure

The two IgAN progression groups were compared
according to initial kidney function tests. In patients
with poor prognosis group statistically significant lower
(p=0.003) eGFR levels were seen when compared with
patients with good prognosis. The initial eGFR was
80.6+£30.0 mL/min/1.73m?in patients with good prognosis
and 53.2430.9 mL/min/1.73m? in patients with poor
prognosis. Furthermore, In patients with a poor prognosis
statistically significantly higher (p=0.012) uPCR levels
were seen when compared patients with good prognosis.
The initial uPCR level was 1.6+1.1 mg/mg in patients with
good prognosis and 2.7£1.6 mg/mg in patients with a poor
prognosis. The results were summarized in Table 2.

There were no statistically significant differences in
specific inflammatory biomarkers (ESR and CRP) and
inflammation-related hemogram parameters (WBC,
neutrophil, lymphocyte, platelet, NLR, PLR) between
two IgAN progression groups. Only MPV was statically

significantly lower (p=0.006) in patients with a poor
prognosis. The results were summarized in Table 2. MPV
was 8.941.1 fL in patients with good prognosis and 8.0£1.1
fL in patients the poor prognosis (Figure 1).

Table 2. Biochemical parameters of prognosis groups

Good Prognosis Poor Prognosis
p
(n=33) (n=20)
eGFR (ml/min/1.73m?) 80.68+30.07 53.28+30.95 0.003
uPCR 1.68+1.13 2.69+1.68 0.012
WBC (10°/uL) 8.63+2.39 7.83£1.86 0.205
Neutrophil (10%/uL) 5.28+2.33 4.91£1.27 0.515
Lymphocyte (10%/uL) 2.23+0.88 1.93+0.85 0.223
Platelet (10°/uL) 246+54 218+75 0.120
MPV (fL) 8.96+1.16 8.01+1.19 0.006
NLR 2.76+1.73 3.14£1.99 0.474
PLR 123.014+46.55 135.66+72.82 0.443
ESR (mm/h) 20.93+20.76 28.23+20.02 0.299
CRP (mg/L) 7.83+7.47 8.65+10.43 0.779

eGFR: estimated glomerular filtration rate, uPCR: urinary protein to creatinine
ratio, WBC: White blood cell, MPV: mean platelet volume, NLR: neutrophil
to lymphocyte ratio, PLR: platelet to lymphocyte ratio, ESR: erythrocyte
sedimentation rate. Statistical significance is indicated in bold

12,00
11,00 _
10,00
g
E 9.00
=
8,00
7.004 T
6,00
T T
Good prognosis Poor prognosis

Figure 1. Comparative box-plot graphic of MPV between
prognosis groups.

ROC analysis was performed to evaluate the diagnostic
performance of parameters predicting poor prognosis
of IgAN. All five parameters (BUN, creatinine, eGFR,
uPCR, and MPV) had significant predictive values. The
results were summarized in Table 3 and demonstrated in
Figure 2. While the AUC values were closely aligned, MPV
demonstrated the highest AUC (0.78) the ROC analysis.

DISCUSSION
We conducted a retrospective evaluation of the prognostic
predictivity of various inflammatory markers as well

90



Saragoglu et al.

JAMER 2024;9(3):88-92

as certain clinical and biochemical parameters, which
had previously been recognized for their prognostic
significance in IgAN.
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Figure 2. Comparison of ROC curve of biochemical
parameters.

Table 3. Performance data of biochemical parameters in ROC
analysis

Cut-off Sensitivity% Specificity%s ~ AUC p
BUN 13.25 78 75 0.77 <0.001
Creatinine  0.765 77 79 0.74 0.004
eGFR 26.75 71 81 0.77 0.001
MPV 6.925 79 72 0.78 0.001
uPCR 0.89 71 75 0.74 0.002

AUC: area under the curve, BUN: blood urea nitrogen, eGFR: estimated
glomerular filtration rate, MPV: mean platelet volume, uPCR: urinary protein
to creatinine ratio.

Statistical significance is indicated in bold.

The most important outcome of this study was related
to MPV, which serves as an inflammatory marker, was
significantly lower in patients with poor prognosis group
when compared to the patients with good prognosis.
Furthermore, ROC analysis revealed with a MPV may be a
valuable biomarker in predicting poor prognosis of [gAN.
During an inflammatory condition, the intracellular
synthesis of procoagulant and proinflammatory factors
causes an increase in the percentage of large platelets
(increase in MPV), possibly due to degranulation and
release of the platelet pool in the spleen. At the same time,
these cells rapidly migrate to the site of inflammation.
This explains the low MPV in the chronic inflammation
(10). Therefore, MPV could reflect systemic inflammation
status. Based on this mechanism, lower MPV values in

poor prognosis than in good prognosis may be due to a
longer-term and / or more severe inflammation.

Prior studies have highlighted the diagnostic and
prognostic significance of MPV in various diseases. Yun
et al. revealed that MPV was reduced in 19.9% of renal
cell carcinoma patients, correlating with shorter survival
times. Decreased MPV emerged as an independent
prognostic factor for overall survival (11). Nainggolan et
al. explored MPV variations in active and remission phases
of children with nephrotic syndrome, noting lower MPV
values during the active period (12). In systemic lupus
erythematosus (SLE), MPV was observed to be lower
during activation compared to remission (13,14). A notable
decrease in MPV was also observed during active periods
of ulcerative colitis and Crohn’s disease (15,16). However,
we did not encounter any studies evaluating MPV levels
in IgAN in the literature review, accordingly, the current
study stands as the first.

While certain reports have highlighted the prognostic
relevance of other inflammatory markers like WBC,
neutrophils, NLR, and PLR. For example, Li et al. reported
that NLR levels were elevated in patients with IgAN when
compared to healthy controls, and the easily available
NLR in clinical practice could serve as an independent
risk factor for [gAN progression (17-19). However, none
of these inflammatory biomarkers levels shown significant
differences between the two IgAN prognosis groups in our
study. This discrepancy may be attributed to the relatively
small sample size of our study compared to existing
literature and/or the exclusion of patients with active
infection at the time of admission, a factor not consistently
considered in similar studies (not specified as exclusion
criteria).

Prior studies have highlighted the prognostic importance
of HT or significant elevation in blood pressure at the
time of diagnosis (5). In our investigation, the incidence
of HT was notably higher (33.3%) in the poor prognosis
group, establishing HT as an independent risk factor.
However, there was no discernible difference in systolic/
diastolic blood pressures at the time of diagnosis between
the groups. This may be related to the control of blood
pressure with antihypertensive medications before the
study, such as renin-angiotensin system (RAS) bloker.

Decreased initial eGFR, as evidenced by increased serum
creatinine, has been consistently associated with an
unfavorable kidney outcomes. A substantial prospective
study demonstrated a cumulative incidence of kidney
failure linked to high serum creatinine and low GFR levels
at diagnosis (20). Likewise, another study in patients with
stage 3-5 chronic kidney disease revealed an association
between high BUN levels and poor kidney outcomes (21).
In line with these findings, our study identified higher
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BUN and creatinine levels and lower eGFR levels in
the poor prognosis group. The prognostic performances
of BUN and creatinine were comparable, with eGFR
emerging as the most specific parameter for predicting
poor prognosis. Our analysis revealed an elevated uPCR
levels in the poor prognosis group at [gAN diagnosis. This
aligns with previous research emphasizing proteinuria as
a crucial prognostic marker in IgA nephropathy (4,5,22).

Conclusion

Our study sheds light on the predictive roles of initial
inflammatory markers in IgAN progression. We identified
initial eGFR, uPCR, and MPV as differentiating factors
between two prognosis groups. Our investigation is the first
to evaluate the prognostic predictivity of MPV in IgAN and
demonstrated that lower MPV level is associated with poor
kidney outcomes. These findings provide a preliminary
basis for further studies, suggesting the potential of MPV
level as a promising prognostic marker in IgAN.
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OZET

Amag: Kronik hepatit B enfeksiyonu kiiresel bir halk saghgi sorunudur. Tedavide kullanilan antiviraller ile siroz ve
hepatoselliiler karsinom gibi komplikasyonlarin gelismesinin engellenmesi amaglanmaktadir. Bu ¢alismada lamivudin veya
telbivudin kullanan hastalarda antiviral tedavilerin virolojik, serolojik ve biyokimyasal etkinligini degerlendirdik.

Gereg ve Yontemler: Bu ¢alisma tezden iiretilmistir. Calisma icin Kayseri Egitim ve Arastirma Hastanesi Egitim Planlama
Koordinasyon Kurulu’ndan onay alimmistir (07.04.2014 tarih ve 28 nolu karar, Sayi: 52332816/7375) Calismaya 48 hafta
stiresince lamivudin kullanan 57, telbivudin kullanan 60 naif kronik hepatit B hastasi dahil edildi. Hastalarin tedavi sonrasinda
alanin aminotransferaz (ALT) degerleri, Hepatit B viriis deoksiriboniikleik asit (HBV DNA) diizeyleri ve serokonversiyon
durumlari degerlendirildi. Oral antiviral tedavilerin 12, 24 ve 48 haftalik kullanimi sonrasinda elde edilen veriler analiz edildi.
Bulgular: Lamivudin veya telbivudin kullanan hastalarin tamaminda, bazal degerlere kiyasla, tedavilerin 12., 24. ve 48.
haftalarinda ALT degerlerinde azalma, HBV DNA’da negatiflesme tespit edildi. Tedavilerin 48. haftasinda HBV DNA
negatiflesme yiizdesi, telbivudin tedavisi alan grupta daha yiiksekti (p<0,05). Iki ila¢ arasinda ALT normallesmesi acisindan
fark yoktu.

Sonug: Lamivudin veya telbivudin tedavileri ile HBV DNA negatiflesmesi ve ALT normalizasyonu saglanabilmektedir. Ancak
kronik hepatit B tedavisinde direng énemli bir sorundur ve uzun dénemde direng gelisebilmektedir. Direng gelisiminin erken
saptanmast igin tedavi alan hastalar yakin takip edilmelidir.

Anahtar Kelimeler: Kronik hepatit B, lamivudin, telbivudin

ABSTRACT

Aim: Chronic hepatitis B infection is a global public health issue. The aim of antiviral treatments is to prevent the development
of complications such as cirrhosis and hepatocellular carcinoma. In this study, we evaluated the efficacy of antiviral therapies
in terms of virological, serological, and biochemical outcomes in patients treated with lamivudine or telbivudine.

Materials and Methods: The study included 57 naive chronic hepatitis B patients treated with lamivudine for 48 weeks and 60
patients treated with telbivudine. The patients alanine aminotransferase (ALT) levels, Hepatitis B viriis deoxyribonucleic acid
(HBV DNA) levels, and seroconversion status were evaluated after treatment. Data obtained from the oral antiviral treatments
at 12, 24, and 48 weeks were compared.

Results: In all patients using lamivudine or telbivudine, a decrease in ALT values and negativity in HBV DNA were detected in
the 12th, 24th and 48th weeks of treatment compared to baseline values. At week 48, the rate of HBV DNA negativity was higher
in the telbivudine group (p<0.05). There was no difference between the two drugs in terms of normalizing ALT levels.
Conclusion: Both lamivudine and telbivudine treatments can achieve HBV DNA negativity and ALT normalization. However,
resistance is a significant issue in chronic hepatitis B treatment and can develop in the long term. Patients undergoing treatment
should be closely monitored for the early detection of drug resistance development.
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GIRIS

Hepatit B virisii (HBV) enfeksiyonu kiiresel olarak
bir¢ok kisiyi etkileyen énemli bir halk saglig1 sorunudur.
Diinyada, 2022 yilinda 254 milyon kisinin kronik hepatit
B enfeksiyonuyla yasadigi ve Hepatit B’nin, ¢ogunlugu
siroz ve HCC olmak iizere yaklasik 1,1 milyon 6liime
neden oldugu tahmin edilmektedir (1). Ulkemizde Hepatit
B yiizey antijeni (HBsAg) pozitifliginin %4,6 oldugu
ve yaklasik 3,3 milyon kisginin kronik enfekte oldugu
bildirilmistir (2).

HBV hem akut hem de kronik enfeksiyona neden
olabilir. Kronik HBV enfeksiyonu genellikle, yiiksek
saptanan karaciger fonksiyon testleri sonrasi yapilan
tetkiklerde tesadiifen ya da HBV agisindan yiiksek riskli
kisilerde tarama sonrasi saptanir. Hastalar ¢ogunlukla
asemptomatiktir veya halsizlik gibi nonspesifik
semptomlar mevcuttur (3). Kronik enfeksiyon, HBsAg'nin
alt1 aydan uzun siire kanda saptanmasi ile tanimlanir
(4). HBV enfeksiyonu ve iliskili hastaliklarin tanisi i¢in
klinik, serolojik, biyokimyasal ve histolojik bulgular
birlikte degerlendirilmelidir (5).

Kronik HBV enfeksiyonu olan kisilerde siroz ve
HCC gelisebilir (6,7). Bu risk serum Hepatit B virus
deoksiriboniikleik asit (HBV DNA) diizeyi, enfeksiyon
stiresi, fibroz ve inflamasyon derecesi ile iliskilidir (8).
Kronik HBV enfeksiyonunda en iyi tedavi hedefi HBsAg
serokonversiyonunu saglamak olsa da bu nadiren elde
edilmektedir. Viral replikasyonun uzun vadeli ve etkili bir
sekilde baskilanmasi, genel olarak Alanin aminotransferaz
(ALT) normallesmesi, inflamasyon ve fibrozisin histolojik
iyilesmesi ve komplikasyonlarin azalmas ile iliskilidir
(4,9,10). Kronik HBV enfeksiyonu tedavisinde niikleozid
ve niikleotid analoglar1 kullanilmakta olup, tedavinin
amaci kalici viral supresyon saglanarak siroz ve HCC gibi
komplikasyonlarin olusmasini engellemektir.

Bu c¢alismada, Kronik HBV enfeksiyonu tanisiyla
klinigimizde takip ve tedavi edilen, daha dnce antiviral
tedavi kullanmamis (naif) lamivudin veya telbivudin
kullanan hastalarda antiviral tedavilerin biyokimyasal,
serolojik ve virolojik etkinliklerinin degerlendirilmesi
amagclandi.

GEREC VE YONTEMLER

Calismaya {iglincii basamak bir hastanenin Enfeksiyon
Hastaliklar1 ve Klinik Mikrobiyoloji kliniginde Kronik
HBV enfeksiyonu tanisiyla takip ve tedavi edilen; daha
once herhangi bir antiviral tedavi almamus, 18 yas ve {izeri,
tan1 aninda HBV DNA degerleri > 104 kopya/mL olan,
karaciger histolojisi Ishak evre >2 ile histolojik aktivite
indeksi (HAI) >6 olan, en az alt1 ay boyunca lamivudin
veya telbivudin kullanan hastalar dahil edildi.

Bu kriterleri karsilayan, 48 hafta siiresince lamivudin (100
mg/giin) kullanan 57 ve telbivudin (600 mg/giin) kullanan
60 naif hasta ¢alismaya alindi. Kronik HBV enfeksiyonuna
bagli dekompanse karaciger hastalig1 olan, ayrica Hepatit
B haricinde kronik karaciger hastaligina neden olabilecek
hastaliklar1 (Hepatit C Viriis, Hepatit D Viriis, otoimmiin
hepatit, alkol kullanimi, metabolik karaciger hastaligr)
bulunan ve ilag uyumu kotii olan hastalar ¢alisma disi
birakildi. Caligma i¢in Kayseri Egitim ve Arastirma
Hastanesi Egitim Planlama Koordinasyon kurulundan
07.04.2014 tarih ve 28 nolu karari ile onay alinmistir.
Hastalarin baglangi¢ ve izlemde 12. hafta, 24. hafta ve 48.
hafta HBsAg, HBV DNA, HBeAg (Hepatit B ‘e’ antijen),
AntiHBe (Anti Hepatit B ‘e’ antijen), AntiHBs (Anti Hepatit
B ‘s’ antijen) ve ALT degerleri kaydedildi. Baglangig
degerleri, antiviral tedavi sonrasinda elde edilen veriler
ile karsilagtirilarak ALT degeri normallesen hastalarin
yizdesi ile HBV DNA degeri negatiflesen hastalarin
yiizdesi belirlendi. Hastalarin tani anindaki verileri ile
antiviral kullanimi sonrasindaki degerlendirmelerinde;
biyokimyasal iyilesme kriteri olarak ALT degerinin <40
U/L olmasi, virolojik iyilesme kriteri olarak HBV DNA
degerinin <20 IU/mL olmas1 kabul edildi (4).

Istatistiksel Analiz
SPSS 20 for Windows paket programi ile yapildi. Sayisal
verilerin tamimlayict istatistikleri ortalama+standart

sapma, kategorik veriler ise sayi ve yiizde olarak
belirtildi. Kategorik verilerin karsilastirilmasinda Ki kare
testi, kategorik olmayan verilerin karsilagtirilmasinda ise
Mann Whitney U testi kullanildi. Anlamlilik derecesi
p<0,05 olarak kabul edildi.

BULGULAR

Calismaya alinan hastalarin demografik ozellikleri ve
baslangig¢ verileri Tablo 1’de sunulmustur. Tedavi dncesi
tiim hastalar HBsAg ‘pozitif’, antiHBs ‘negatif’, HBeAg
‘negatif’, antiHBe ‘pozitif’di. 1ki tedavi grubunda yas,
cinsiyet, baslangic ALT ve HBV DNA degerleri, HAI ve
fibrozis degerleri arasinda istatistiksel olarak anlamli fark
yoktu (p>0,05).

Table 1. Lamivudin ve telbivudin gruplarmin demografik
ozellikleri ve baslangi¢ degerleri

Lamivudin Telbivudin p

n 57 60

Yas (ortalamazss) 45,07+9,6 41,6+10,8 >0,05
Cinsiyet (Erkek/Kadin) 30/27 29/31 >0,05
ALT (U/L) (ortalama+ss) 46,6+36,9 40,1+30,5 >0,05
2}3:1 :r)nl\;is(sl)"glo kopya/mL) 5,540,9 5,3%0,8 >0,05
HAI (ortalamass) 6,4+1,7 5,7+1,4 >0,05
Fibrozis (ortalamazss) 2,6+0,9 2,5+0,9 >0,05

ALT: alanin aminotransferaz, HBV DNA: hepatit B viriis deoksiriboniikleik asit,
HAL histolojik aktivite indeksi
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Her iki tedavi grubunda bulunan hastalarin takipleri
siiresince HBV DNA diizeyleri Tablo 2’de sunulmustur.
Hastalarin HBV DNA seyirleri karsilastirildiginda; 12.
ve 24. haftada HBV DNA degerleri arasinda istatistiksel
fark saptanmazken, 48. haftada HBV DNA baskilanmas1
acisindan telbivudin grubu ile lamivudin grubu arasinda
istatistiksel olarak anlamli fark saptandi (p=0,018).
Lamivudin ve telbivudin tedavisi alan gruplarda 48 hafta
siiresince HBV DNA diizeylerindeki azalma Sekil 1’de
gosterilmistir.

Tablo 2. Tedavi gruplarinda HBV DNA degerleri (log10 kopya/
mL) (ortalamazss)

Lamivudin Telbivudin p
Baslangi¢ 5,52+0,9 5,34+0,8 0,25
12.hafta 0,83£1,3 0,48+1,0 0,18
24 hafta 0,50+1,1 0,2340,8 0,08
48.hafta 0,26+0,9 0,00+0,0 0,01
HBYV DNA: hepatit B viriis deoksiriboniikleik asit,
e e

Ortalama Logaritmik Azalma

Tedan Baglanges 12 24, hatts 4 hata

Takip DEnemleri

Sekil 1. Tedavi gruplarinin takip dénemlerinde HBV DNA dii-
zeylerindeki degisim.

Her iki tedavi grubunda 12., 24. ve 48. haftalarda HBV
DNA negatiflesme yiizdeleri Tablo 3’te gosterilmistir.
fzlem siiresince HBV DNA negatiflesme yiizdeleri
kargilagtirildiginda 24. haftada fark saptanmazken, 48.
haftada iki grup arasinda istatiksel olarak anlamli fark
saptandi (p<0,05). HBV DNA negatiflesme ylizdesi 48.
haftada, telbivudin alan grupta lamivudin alan gruba gore

daha yiiksek bulunmustur (Tablo 3).

Tablo 3. Tedavi gruplarinda takip zamanlarina gore HBV DNA
negatiflesme ytizdeleri.

Lamivudin (%) Telbivudin (%) P
12.hafta 71,9 81,7 >0,05
24.hafta 80,7 91,7 >0,05
48.hafta 90,7 100 <0,05

HBYV DNA: hepatit B viriis deoksiriboniikleik asit

Lamivudin ve telbivudin tedavi gruplarinda baslangig, 12.,
24. ve 48. hafta ortalama ALT degerleri Tablo 4’te ve ALT
normallesme yiizdeleri Tablo 5’te sunulmugtur. Her iki
tedavi grubunda da tedavi dncesi degerlere kiyasla anlamli
bir biyokimyasal iyilesme oldugu saptandi. Tedavi gruplari
arasinda biyokimyasal iyilesme acisindan anlamli fark
saptanmadi (p>0,05).

Tablo 4. Lamivudin ve telbivudin gruplarinda ALT degerleri
(U/L) (ortalamadss).

Lamivudin Telbivudin P
Baslangig 46,6 £36,9 40,1+30,5 >0,05
12.hafta 26,8+16,7 26,3+£13,7 >0,05
24 hafta 32,1434,4 23,9+12,3 >0,05
48.hafta 24,3+10,2 25,1+13,6 >0,05

ALT: alanin aminotransferaz

Tablo 5. Tedavi gruplarinda takip zamanlarina gére ALT normal-
lesme ylizdeleri.

Lamivudin (%) Telbivudin (%) p
12.hafta 89,4 90 >0,05
24 hafta 85,9 90 >0,05
48 .hafta 96,2 90 >0,05

ALT: alanin aminotransferaz

Lamivudin veya telbivudin tedavi gruplarinda, 48 hafta
takipleri boyunca higbir hastada HBsAg negatiflesme-
si ve antiHBs pozitifiesmesi izlenmedi. Tedavinin 24.
haftasinda yeterli virolojik yanit saglanamadig i¢in ilag
degisikligine gidilme sikliklar1 lamivudin ve telbivudin
gruplarinda sirastyla %35,3 ve %3,3 idi, iki grup arasinda
anlamli fark yoktu (p>0,05). Yeterli virolojik yanit elde
edilemedigi icin 48. haftada ila¢ degisikligine gidilme
ylizdesi lamivudin grubunda %9,3 iken, telbivudin gru-
bunda hig¢bir hastada ila¢ degisikligine gidilmedi ve her
iki grup arasinda istatistiksel olarak anlamli fark vardi
(p<0,05). Lamivudin kullanan hasta grubunda virolo-
jik kirilma (breakthrough) gelisme yiizdeleri, 24. ve 48.
haftada sirasiyla %5,2 ve %5,5 bulundu. Telbivudin kul-
lanan grupta ise 24. ve 48. haftada virolojik breakthrough
gelisme ylizdesi %5 ve %l1,7 saptandi. Lamivudin alan
grupta 48. haftada virolojik breakthrough gelisme yiizd-
esi daha yiiksek olup, gruplar arasinda istatistiksel olarak
anlamli fark vardi (p<0,05). Lamivudin veya telbivudin
tedavisi verilen her iki grupta da yan etki nedeniyle her-
hangi bir hastada ila¢ degisikligine gidilmemistir.

TARTISMA

Kronik HBV enfeksiyonu olan hastalarda karaciger
fibrozu, siroz, hepatik dekompansasyon ve HCC gelisebilir,
sonunda karaciger yetmezligi ve diger komplikasyonlardan
olim meydana gelebilir (11). Tedavinin uzun vadeli
hedefi hepatik dekompansasyonu onlemek, siroza ve/
veya HCC’ye ilerlemeyi azaltmak ve sag kalimi uzatmak
olup, kisa vadeli hedef HBV replikasyonunu kalic1 olarak
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baskilamaktir. Bu nedenle, antiviral tedavi kronik HBV
enfeksiyonunu kontrol etmede ve hastaligin ilerlemesini
onlemede 6nemli bir yere sahiptir (12,13).

Calismamizda kronik hepatit B tanist ile daha once
herhangi bir tedavi almamis olan, lamivudin veya
telbivudin kullanan hastalarin bir yillik takip sonuclari
degerlendirilmistir. Tedavi gruplarinda 12. ve 24. haftada
HBYV DNA degerleri ve HBV DNA negatiflesme yiizdeleri
arasinda istatistiksel fark saptanmazken, 48. haftada
gruplar arasinda anlamli fark vardi. Telbivudin alan grupta
48. haftada tiim hastalarda HBV DNA negatiflesmesi elde
edilmistir. Kronik hepatit B tedavisinde telbivudinin
lamivudine kiyasla etkinligi ve giivenligini degerlendiren,
1370 hastanin dahil edildigi ¢alismada telbivudin; serum
HBV DNA’sinda saptanamayan seviyelere diisiis olan
hasta sayisi, HBV DNA degerindeki ortalama diisiis ve
ilaca karsi direng gelisimi agisindan lamivudinden {istiin
bulunmustur (14). Calismanin iki yillik sonuglarinda da
kronik hepatit B’li hastalarda tedavi hedeflerine ulasmada
telbivudinin, lamivudinden iistiin oldugu belirtilmigtir (15).
Kronik hepatit B tedavisinde lamivudin ile telbivudinin
degerlendirildigi ve randomize kontrolli caligmalarin
dahil edildigi meta-analizde bir yillik tedavinin sonunda,
telbivudin virolojik yanitta lamivudinden daha iyiyken,
biyokimyasal yanit, HBeAg serokonversiyonu ve yan
etkilerde istatistiksel olarak anlamli fark saptanmamaistir.
Tedavi iki yila uzatildiginda, telbivudinin HBeAg
serokonversiyonu ve terapdtik yanitta lamivudinden daha
iistlin oldugu belirtilmistir. Telbivudinin, kronik hepatit
B hastalarinda HBV replikasyonunu inhibe etmede ve
HBeAg serokonversiyonunu tesvik etmede lamivudinden
daha etkili oldugu belirtilmistir (16).

HBYV ile iliskili dekompanse sirozu olan 130 naif hastanin
dahiledildigi,lamivudinveentekavirilekarsilastirildiginda
telbivudinin etkinligi ve giivenliginin degerlendirildigi bir
calismada 24 aylik tedaviden sonra, kiimiilatif virolojik
yanit yiizdeleri telbivudin ve lamivudin gruplarinda
sirastyla %83,7 ve %65,3 saptanmisti. HBV DNA
seviyelerindeki azalma, telbivudin grubunda daha yiiksek
bulunmus olup ALT normalizasyonu gruplar arasinda
benzer bulunmustur (17). Adefovir dipivoksil direnci olan
hastalarin dahil edildigi ve tedavide lamivudin, telbivudin
ve entekavirin maliyet etkinliginin degerlendirildigi baska
bir ¢aligmada biyokimyasal ve virolojik yanit agisindan ii¢
grup arasinda anlamli fark saptanmamustir (18).

Calismamizda lamivudin  ve telbivudin  tedavi
gruplarinda, ALT degerlerinde baslangic degerler ile
karsilastirildiginda anlamli bir biyokimyasal iyilesme
oldugu saptandi. Ancak iki grup arasinda 12., 24. ve
48. haftada biyokimyasal iyilesme acisindan; ALT
degerleri ve ALT normallesme yiizdeleri arasinda fark
saptanmadi1. Telbivudin ve lamivudinin kronik hepatit B
enfeksiyonunun tedavisindeki etkinliginin karsilagtirildig:
bir metaanalizde her iki ilacin da ALT’yi tedavi Oncesi

diizeylere kiyasla dnemli 6l¢iide azalttig1 ve telbivudinin,
lamivudine kiyasla ALT degerlerini daha fazla diistirdigi
belirtilmistir (19).

Calismamizda 48. haftada virolojik kirilma ytiizdeleri,
lamivudin kullanan grupta %35,5 ve telbivudin kullanan
grupta ise %]1,7 olup, gruplar arasinda istatistiksel olarak
anlamli fark saptandi. Lamivudin, HBV enfeksiyonunun
tedavisinde iyi bir giivenlik profiline sahip olsa da
direng, eslik eden hepatit alevlenmesi ve karaciger
dekompansasyonu 6nemli bir sorundur (20). Telbivudinin
diren¢ oranlar1 daha diisiik olup, lamivudinden daha
yiiksek virolojik yanit, terapotik yanit ve HBeAg kaybi
oranlarina sahiptir (14,16,21). Kronik hepatit B’ye bagl
dekompanse sirozu olan naif hastalarda telbivudin ve
lamivudin tedavilerinin karsilastirildigi bir calismada,
telbivudin alan grupta viral baskilanma ve ALT
normalizasyonu daha yiiksek bulunmustur. Telbivudin alan
grupta viral breakthrough daha az goriilmesine ragmen
istatistiksel fark saptanmamuistir (22). Calismamizda hasta
takipleri sirasinda virolojik breakthrough ve sonrasinda
ALT degerlerinde yiikselme saptanmasi direng gelisimi
olasiligin1 akla getirmis olsa da mutasyon analizi
yapilamadig i¢in direng siklig1 belirlenememistir. Ayrica
virolojik breakthrough siklikla tedavinin 12. ayindan
sonraki donemde gelistigi i¢cin hastalarin daha uzun
donem takipleri ile degerlendirilmesi gerekmektedir.

Sonug

Lamivudin veya telbivudin tedavisi alan kronik hepatit B
hastalarinda, 48 hafta sonunda hem biyokimyasal hem de
virolojik yanit elde edildi. Telbivudin tedavisi alan grupta
HBV DNA negatiflegsme yiizdeleri daha yiiksekti. Ayrica
48. haftada lamivudin grubunda virolojik breakthrough
gelisme yiizdesi daha yiiksek saptandi. Kronik hepatit B
tedavisinde en 6nemli sorunlardan biri ilag direnci olup
direncin erkenden saptanabilmesi igin tedavi altindaki
hastalar yakin takip edilmelidir.
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ABSTRACT

Aim: Human papillomavirus (HPV) infection is the most common sexually transmitted infection and is known to cause cervical
cancer. The World Health Organization (WHO) recommends HPV-DNA-based molecular tests as primary screening tests. In
our study, we aimed to investigate the frequency and genotype distribution of HPV in women over the age of 18 who applied to
our hospital’s gynecology and obstetrics outpatient clinic and lived in our region.

Materials and Methods: 1026 patients over the age of 18 who applied to the gynecology and obstetrics outpatient clinic of our
hospital between 2022 and 2024 were included in the study. The results of patients whose cervical swab samples were taken,
HPV DNA screening was performed, and whose laboratory results were known were evaluated retrospectively.

Results: HR-HPYV positivity was detected in 32 (2.8%) of 1026 female patients included in our study. In positive patients, HPV16
positivity was detected in 1.4% of the patients, while HPV18 positivity was found in 0.9% and other 12 HR-HPV genotype
positivity was found in 0.6%. It was observed that the highest number of applications and positive results were detected in 2024.
1t was reported that HPV16 positivity was the most common genotype in patients in all years.

Conclusion: : Prevalence studies provide important data in determining strategies to prevent HPV infection and its related
cancers. In our country, screening programs need to be delivered to a wider audience and studies need to be carried out in this
context.

Keywords: HPV screening, cervical smear test, HPV genotype distribution

OZET

Amag: Insan papilloma viriis (HPV) enfeksiyonu en yaygin cinsel yolla bulasan enfeksiyondur ve serviks kanserine neden oldugu
bilinmektedir. Diinya Saghk Orgiitii (WHO), HPV-DNA tabanli molekiiler testleri primer tarama testi olarak énermektedir.
Calismamizda, hastanemiz kadin hastaliklar: ve dogum poliklinigine bagvuran ve bélgemizde yasayan 18 yas iistii kadinlarda
HPV sikligini ve genotip dagilimint aragtirmayr amagladik.

Gereg ve Yontemler: 2022- 2024 yillari arasinda hastanemiz kadin hastaliklart ve dogum poliklinigine basvuran 18 yas tistii
1026 hasta ¢alismaya dahil edildi. Servikal firca numunesi alinmis, HPV-DNA taramasi yapilmis ve laboratuvar sonuglart belli
olan hastalara ait sonuglar retrospektif olarak degerlendirildi.

Bulgular: Calismamiza dahil edilen 1026 kadin hastamin 32’sinde (%2.8) HR-HPV pozitifligi saptandi. Pozitif hastalarda
HPV16 pozitifligi hastalarin %1.4 iinde tespit edilirken, HPVIS %0.9 ve diger 12 HR-HPV genotipi pozitifligi ise %0.6 oraninda
bulundu. En fazla basvuru sayisinin ve pozitif sonucun 2024 yilinda tespit edildigi gériildii. Tiim yillarda HPV16 pozitifliginin
hastalarda en fazla gosterilen genotip oldugu bildirildi.

Sonug¢: HPV enfeksiyonu ve onunla iliskili kanserlerin onlenmesinde uygulanacak stratejilerin belirlenmesinde prevalans
calismalary énemli veriler sunmaktadir. Ulkemizde tarama programlarimin daha genis kitleye ulastiriimasi ve bu kapsamda
calismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: HPV tarama, HPV genotip dagilimi, servikal smear testi
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INTRODUCTION

Human papillomavirus (HPV) infection is known to be
the most common sexually transmitted disease worldwide,
causes cervical cancer, which can result in death (1). The
virus, which ranks fourth in incidence and mortality in the
world, is becoming increasingly common with 604,000
new cases in 2020 (2). Cervical cancer ranks ninth among
cancers and third among gynecological cancers seen
among women in Turkey (3).

HPV positivity means the virus causes cervical cancer
and/or persistent HPV infection (4,5). Although HPV
infections are mostly acquired in young adulthood, some
adults are also at risk of contracting new HPV infections
(5-7). It has been reported that there are 228 different HPV
gene types and 40 of them cause infections in the genital
mucosa (8). The types of HPV that infect the genital
mucosa and their high oncogenic potential are listed as
high-risk [HR-HPV (HPV16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66, 68)] or low-risk [LR-HPV (HPV®, 11, 40,
42, 43, 44, 54, 61, 70, 72, 81)] (9). Another classification
was made according to their carcinogenicity (potentially
carcinogenic, possibly carcinogenic, low and high risk
HPYV genotype), and HPV 16 and HPV 18 are at the top of
the classification with high risk (2).

HPV screening programs vary depending on the
target populations of countries. According to the 2019
Turkey report of the Catalan Oncology Institute and the
International Agency for Research on Cancer, HPV-
related diseases are stated as 4.2%-67.8% and HPV types
16-18 (9). In the meta-analysis study the prevalence of
high-risk HPV was found to be 33.7% in black adults,
while it was 11.9% in Asian adults (10). According to the
national report in Turkey in 2021, the incidence of cervical
cancer caused by HPV is 5.93/100,000; the mortality rate
was found to be 2.92/100,000 (11).

The World Health Organization (WHO) recommends
HPV-DNA-based molecular tests as primary screening
tests. A HPV screening program progressed in 2014
with a revised HPV-DNA and HPV genotype screening
algorithm (12). After the first results were published, it
was understood that different high-risk types were also
detected in our country (13). Therefore, with our study,
we aimed to retrospectively investigate the frequency of
HPV and the genotype distribution of HPV16, HPVI18
and other 12 HR-HPV pools in women over the age of 18
who applied to our hospital’s gynecology and obstetrics
outpatient clinic and lived in our region, and thus to
present molecular epidemiological data of our region.

MATERIALS and METHODS
For this study, an application was made to the Kayseri
City Training and Research Hospital ethics committee

and approval was received dated 05.11.2024 and numbered
234,

Our study included 1058 patients over the age of 18
who applied to the gynecology and obstetrics outpatient
clinic of our hospital and whose cervical brush samples
were collected between January 1, 2022 and October 1,
2024. Our study was planned to retrospectively evaluate
the results of people whose cervical brush samples were
previously taken, HPV-DNA screening was performed,
and whose laboratory results were known. Presence of
pregnancy, current infection, previous surgery, cancer
medication, immunosuppressive drug usage, previous
cervical cancer diagnosis were the criteria for exclusion
from the study. 32 patients were excluded from the study
according to these criteria. Totally 1026 patients were
included. Real time PCR technic was used for the HPV-
DNA analysis giving qualitative results.

The samples were accepted as cervical brush samples
in PreservCyt® solution, and all samples were delivered
to the laboratory and kept in the laboratory at +2/4+8°C
until the studies were carried out. HPV genotyping was
performed using the Cobas 4800 fully automatic analyzer
(cobas® x480) and real-time PCR (Cobas® z 480) system
in accordance with the manufacturer’s instructions. After
valid studies with the Cobas® 4800 system, three different
results were obtained against 14 different high-risk HPV
genotypes. These were: HPV16 alone, HPV18 alone, and
12 other HR-HPV pool (dHR-HPV) genotypes (31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, and 68). In addition to the use
of positive and negative controls in each study by the fully
automated system, the presence of cellular status beta
globin in the sample was detected as an internal control
and the validity of all these data was checked by automatic
analysis. The distribution of detected HPV genotypes was
analyzed according to age groups and years. These results
were obtained by retrospective scanning from the hospital
data system.

RESULTS

HR-HPV positivity was detected in 32 (2.08%) of 1026
female patients aged 19-49 included in our study, as
HPV16, HPV18 or one of the other 12 HR-HPV positivity
results. While only a single dHR-HPV positivity was
detected in all samples examined in our study, positivity
was also detected with more than one HPV genotype in
patients. When the distribution of patients in different
age groups was examined, it was seen that the 30-39 age
group was admitted to the hospital more than other age
groups. When the distribution of HR-HPV positivity was
examined by age groups, it was seen that positivity was
most common in the 35-44 age group (Table 1). In positive
patients, HPV16 positivity was detected in 1.4% of the
patients, while HPV18 positivity was found in 0.9% and
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other 12 HR-HPV genotype positivity was found in 0.6%.
When hospital admissions and HPV genotype positivity
are examined by year, it is seen that the highest number of
applications and positivity were detected in 2024. It was
reported that HPV16 positivity was the most frequently
demonstrated genotype in patients in all years (Table 2).

Table 1. HPV genotype distributions by age groups of patients.

Age Negative HPV HPV16 | HPV1S8 oHR-HPV | HPV16/45

positive
(n/ %) (/%) (n/ %) (n/ %) (/%)

(n/ %)

<25 41/100

25-29 206/ 100

30-34 229/91.8 | 5/2.1 2/0.81 3/1.2

35-39 238/94.1 14/5.7 6/24 5/2 1/04 2/0.8

40-44 151/93.4 | 10/6.2 5/29 2/1.1 1/0.5 2/1.1

45-49 161/98.1 | 3/1.8 2/12 1/0.6

HPV: Human papillomavirus, oHR-HPV: other high risk HPV

Table 2. HPV genotype distribution of patients by years

Negative HPV HPV16 HPV18 oH- HPV16/45

R-HPV

Years (n/ %) positive (n/ %) (n/ %) (n/ %)
/%)

/%)

2022 202/97.1 6/28 2/09 2/09 2/09

2023 390/96.9 12/3 4/10.2 2/05 6/15

2024 434/96.7 14/3.2 5/1.0 3/0.6 4/0.8 2/04

Total 1026/98.2 | 32/2.8 11/1 7/0.6 10/09 | 4/03

HPV: Human papillomavirus, oHR-HPV: other high risk HPV

DISCUSSION

Cervical cancers may be associated with HPV infections,
especially HR-HPV and various HPV genotypes. In
addition to HPV infections, other factors affecting the
development of cervical cancer include age, hormonal
contraceptive use, smoking and alcohol consumption (13).

There are similar studies on this subject in the literature.
In the study of Mosmann et al. in 2021, they showed
that there was an 18% HPV positivity rate as a result of
screening (14). Jaworek et al. reported that they detected
HPV-DNA in 21% of the samples in their 1198 cervical
swab comparison study (15). In our study, it was observed
that at least one HR-HPV genotype was detected in 32
of our patients (2.8%). HPV prevalence varies with age.
The highest prevalence rate is seen between the ages of
20-24. The prevalence decreases in middle age groups,
but an increase is observed in women aged 35-44 or 45-
54 (we saw that positivity was most common in the 35-44
age group (Table 1). In the study of Smolarz et al. on 280

cervical samples in Poland, they reported that they detected
HPV16 in 20%, HPV18 in 14%, and 12 other HR-HPVs
in 33% (16). The study of Wang et al. in China with 5650
patients, the genotype distribution was 2.25% for HPV16,
0.5% for HPV18, and 9.15% for the other 12 HR-HPVs
(17). In patients with abnormal cytology, the highest HPV
type was HPV type 16 with 45.0%, followed by HPV type
18 with 20.0% (17). In our study, it is compatible with the
most frequently encountered genotypes, with HPV16 at
46% and HPV 18 genotype at 31%.

Although the distribution of HPV genotypes varies signifi-
cantly around the world due to the patient’s immuno-gene-
tic factors, geographical characteristics, the use of different
diagnostic methods and the fact that studies are generally
conducted on a limited number of patient groups, it is sta-
ted that the most common type is HPV16, followed by dif-
ferent types. In our study, the most common genotype was
found to be HPV16.

There are studies on HPV prevalence and genotype
distributions in different geographical regions and time
periods in our country (1,18-21). Peker et al. reported their
resuls of Izmir Katip Celebi University hospital datas as
18.6% HPV-DNA positive (1). Aydemir et al. reported their
HPV-DNA positivity as 21.1%, Dursun et al. reported as
25% and Aydogan et al.reported as 22.7% (18,20,21). The
most comprehensive study in Turkey is the study conducted
by Giiltekin et al. (22). In this study containing data from
more than one million patients included in the HPV-DNA
screening program, it was stated that the prevalence for all
HR-HPV types was 4.39% (22). HPV prevalence varies
with age. The highest prevalence rate is seen between the
ages of 20-24. Although the prevalence decreases in middle
age groups, an increase is also observed in women aged
35-44 or 45-54 (1,19). The increase in older age groups
in some regions may be associated with activated latent
HPYV infections. In our study, HPV prevalence was highest
in the 35-44 group and was found to be compatible with
the data in previous studies (19). Erickson et al. examined
the relationship between age and HPV prevalence and it
was reported that the detection of additional infection
after the age of 30 was low, and HPV16 and 18 genotypes
were most common in this age group. While the highest
positivity rate for HPV16 is 27.3% in the 60-65 age group
but no data was found in this age group in our study.

Conclusion

The HR-HPV DNA positivity rate in the patient group
analyzed in our study was 2.8%. HPV positivity rates
are increasing in young and older age groups. Prevalence
studies provide important data in determining strategies
to prevent HPV infection and its related cancers. We
understand that HPV type 16 is a very important factor in
terms of the frequency of precancerous lesions, that with
national cancer screenings, many people are diagnosed
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at an early stage or while they still have a precancerous
lesion, and how vital this is. Cervical cancer screening is
recommended for women between the ages of 30 and 65
in every five years. In this context, it is necessary to make
screening programs available to a wider audience and to
carry out studies in this context in order to screen 20% of
the target population every year.

Ethics Committee = Approval:  Approval  was
received from Kayseri City Hospital ethics
committee dated 05.11.2024 and numbered 234.
Conflict of Interest: The authors declare no conflict of
interest in this study.

Financial Disclosure: The authors state that no financing
is involved.

Author Contributions: Concept- N.C, S.A.K; Design
-N.C, S.AK; Data Collection and/or Processing- N.C,
S.A K; Analysis and/or Comment- N.C, S.A.K; Literature
Review- N.C, S.A.K; Writing- N.C.

REFERENCES

1. Peker BO, Miiderris T, Yurtsever SG, Kaya S. Servikal fir¢a
orneklerinde insan papilloma viriis prevalansi ve genotip dagilimai;
ti¢ y1llik analiz. Turk Mikrobiyol Cemiy Derg. 2022;52(3):168-174.

2. Nikolic N, Basica B, Strbac M, Terzic L, Patic A, Kovacevic G, et
al. Prevalence of carcinogenic genotypes of HPV-Infected women
in a ten-year period (2014-2023) in vojvodina, Serbia. Medicina
(Kaunas). 2024;60(6):922.

3. Gultekin M, Kucukyildiz I, Karaca MZ, Dundar S, Boztas G,
Turan SH, et al. Trends of gynecological cancers in Turkey:
Toward Europe or Asia? International Journal of Gynecologic
Cancer. 2017;27:1-9.

4.  Kog¢ O, Baltaci N, Yiiksekol OD. Kadinlarin serviks kanseri
taramas1 inanglarinin Hpv agisina yonelik inanglar ile iligkisi.
Turkish Journal of Family Medicine and Primary Care.
2023;17(1):31-41.

5. OzanH,DemirBC, Atik Y, Giimiis E, Ozerkan K. Kadin hastaliklar1
ve dogum poliklinigine bagvuran hastalarin human papilloma
virlis ve HPV asis1 hakkindaki bilgi diizeylerinin belirlenmesi.
Uludag Universitesi Tip Fakiiltesi Dergisi. 2011;37(3):145-148.

6. Yontem M, Giimiis A, Abali R, Oznur M, Erci F, Erdogdu BS.
Human papilloma viriis (HPV) varliginin cinsel aktif kadinlarda
molekiiler metodlarla degerlendirilmesi. Academic Platform-
Journal of Engineering and Science. 2019;7(2): 217-221.

7.  Siegler E, Reichman Y, Kugelman N, Mackuli L, Lavie O,
Ostrovsky L, et al. Low-risk human papillomavirus types in
cervical intraepithelial neoplasia 2-3 and in invasive cervical
cancer patients. Journal of Lower Genital Tract Disease.
2019;23(4): 248-252.

8. Boyik M, Bilgin NC. HPV enfeksiyonuna giincel bir bakis:
nedenleri, etkileri ve korunma. Abant Saglik Bilimleri ve
Teknolojileri Dergisi. 2023;3(1): 40-47.

9. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA: a cancer journal for clinicians. 2021;71(3): 209-
249.

10. Akalin A. Human Papillomavirus (HPV) Enfeksiyonu ve HPV
asisinda giincel yaklagimlar. Androl Bul. 2022;24:133-139.

11.  Boyiik M, Citak Bilgin N. HPV Enfeksiyonuna Giincel Bir Bakis:
Nedenleri, Etkileri ve Korunma. SABITED. 2023;3(1):40-47.

12.  WHO. Comprehensive Cervical Cancer Control: A guide to
essential practice. Geneva: 2014.

13. Bayram A, Karaca Derici Y, Ozkalay Yilmaz N, Yilmaz Hanci

14.

15.

16.

17.

18.

19.

20.

21.

22.

S, Agus N, Sirin MC, et al. Prevalence of high-risk human
papillomavirus in women from Turkey. Clin Obstet Gynecol
Reprod Med. 2015;1(3):84-86.

Mosmann JP, Zayas S, Kiguen AX, Venezuela RF, Rosato O,
Cuffini CG. Human papillomavirus and Chlamydia trachomatis
in oral and genital mucosa of women with normal and abnormal
cervical cytology. BMC Infect Dis. 2021;21(1):422.

Jaworek H, Koudelakova V, Drabek J, Vrbkova J, Zborilova B,
Oborna I, et al. A head-to-head analytical comparison of cobas
4800 HPV, PapilloCheck HPV screening, and LMNX genotyping
kit HPV GP for detection of human papillomavirus DNA in
cervical and cervicovaginal swabs. J Mol Diagn. 2018;20(6):49-58.
Smolarz B, Samulak D, Szytto K, Romanowicz MMH, Kojs Z,
Michalska MM. Cobas 4800 HPV detection in cervical samples of
polish women. Contemp Oncol (Pozn). 2019; 23(2): 92-95.

Wang S, He X, Meng F, Pan Q, Zhang L, Zeng J. Application
of the Cobas 4800 System for the detection of high-risk human
papillomavirus in 5650 asymptomatic women. Biomed Res Int.
2020;2020:1635324.

Aydemir O, Terzi HA, Kéroglu M, Turan G, Altindis M, Karakece
E. Servikal 6rneklerde HPV-DNA pozitiflik oran1 ve sitopatolojik
sonuglarin  degerlendirilmesi. Turk Hij Den Biyol Derg.
2020;77(1):33-40.

Erickson BK, Alvarez RD, Huh WK. Human papillomavirus: what
every provider should know. American journal of obstetrics and
gynecology. 2013;208(3):169-175.

Dursun P, Ayhan A, Mutlu L, Caglar M, Haberal A, Giingor T, et
al. HPV types in Turkey: Multicenter hospital based evaluation of
6388 patients in Turkish gynecologic oncology group centers. Turk
Patoloji Derg. 2013;29: 210-216.

Aydogan S, Yazgan A, Tas EE, Gozalan A, Yavuz AF, Agikgoz
ZC. The presence and distribution of high risk HPV types in
simultaneous cervical cytology samples. Turk Hij Den Biyol Derg.
2018;75(1):13-20.

Gultekin M, Zayifoglu Karaca M, Kucukyildiz I, Dundar S, Boztas
G, Semra Turan H, et al. Initial results of population based cervical
cancer screening program using HPV testing in one million
Turkish women. International Journal of Cancer. 2018;142(9):1952-
1958.

101



Journal of Anatolian Medical Research

ARASTIRMA MAKALESI JAMER 2024;9(3):102-106
RESEARCH ARTICLE DOI: 10.55694/jamer. 1583306

Obstruktif Uyku Apne Sendromu Tanih Hastalarda Hematolojik Parametrelerin
Degerlendirilmesi; Tek Merkez Deneyimi

Evaluation of Hematologic Parameters in Patients with Obstructive Sleep Apnea Syndrome; Single

Center Experience

Emine Uslu', Abdulsamet Erden? Oguzhan Bol’, Hatice Karagoz*

! Ankara Universitesi Tip Fakiiltesi, i¢ Hastaliklar1 ve Romatoloji, Ankara, Tiirkiye
2 Gazi Universitesi, I¢ Hastaliklar1 ve Romatoloji, Ankara, Tiirkiye

3 T.C. Saglik Bakanligi Kayseri Sehir Hastanesi, Acil Tip Klinigi, Kayseri, Tiirkiye
4Kayseri Ozel Memorial Hastanesi, I¢ Hastaliklar1, Kayseri, Tiirkiye

OZET

Amag: Obstruktif uyku apne sendromu (OUAS), iist solunum yollarinda tam veya kismi tikanma ile hava akiginin bozulmasi ile
solunumda duraksama veya hava akisinda azalmayla karakterize bir hastaliktir. OUAS 'ta sistemik inflamatuvar belirteglerin
arttigi ve buna baglh hematolojik parametrelerde degisiklik olabilecegi bilinmektedir. Calismamizda amacimiz Uyku Merkezine
basvuran ve OUAS diisiiniilerek polisomnografi yapilan hastalarin hematolojik parametrelerini degerlendirmektir.

Gereg ve Yontemler: Bu ¢calismada Uyku Merkezine basvuran ve OUAS diisiiniilerek polisomnografi yapilan, 18 yas ve iizeri
351 hastanin dosyast tarandi. Hastalar Apne-Hipopne indeksine gore basit horlama veya OUAS olarak grupland:. Hastalarin
hematolojik parametreleri dosyalarindan kaydedildi. OUAS varhigi ile bu parametrelerdeki degisiklikler degerlendirildi.
Bulgular: 271 hasta OUAS tanisi alirken, 78 hasta basit horlama kabul edildi. OUAS tanisi alan hastalarin yas ortalamasi
50,46+11,08 idi. Beyaz kiire sayisi, ortalama trombosit hacmi ve eritrosit dagilim genisligi agisindan gruplar arasinda
istatistiksel olarak anlamli fark saptamirken, hemoglobin diizeyi, nétrofil sayisi, lenfosit sayisi ve notrofil lenfosit orani
agisindan fark yoktu.

Sonug: OUAS hematolojik bulgularda degisikliklere neden olabilecek kronik bir hastaliktir. Hematolojik bulgularda olusabilecek
degisikliklerin daha biiyiik hasta grubunda, prospektif olarak yapilmasi, polisomnografi gibi zor ulasilan bir tetkiki kimlere
daha éncelikli yapalim sorusunun yanitint daha ucuz ve kolay ulasilabilir bir testle belirlememize olanak verebilir.

Anahtar Kelimeler: : Uyku apne, notrofil, ortalama trombosit hacmi

ABSTRACT

Aim: Obstructive sleep apnea syndrome (OSAS) is a disease characterized by complete or partial obstruction of the upper
airways and impaired airflow, resulting in pauses in breathing or decreased airflow. The aim of our study was to evaluate the
hematologic parameters of patients who applied to the Sleep Center and underwent polysomnography for OSAS.

Materials and Methods: In this study, we reviewed the files of 351 patients aged 18 years and older who applied to the Sleep

Center and underwent polysomnography for OSAS. Patients were grouped as simple snoring or OSAS according to Apnea-

Hypopnea index. Hematologic parameters of the patients were recorded from their files. Changes in these parameters with the
presence of OSAS were evaluated.

Results: 271 patients were diagnosed with OSAS, while 78 patients were considered to have simple snoring. The mean age of
the patients diagnosed with OSAS was 50.46+11.08 years. There were statistically significant differences between the groups in

white blood cell count, mean platelet volume and erythrocyte distribution width, but not in hemoglobin level, neutrophil count,

lymphocyte count and neutrophil to [ymphocyte ratio.

Conclusion: OSAS is a chronic disease that may cause changes in hematologic findings. Prospective study of changes in

hematologic findings in a larger group of patients may allow us to determine the answer to the question of who should prioritize
a difficult to access test such as polysomnography with a cheaper and easily accessible test.

Keywords: Sleep apnea, mean platelet volume, neutrophils
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Obstruktif uyku apne sendromu (OUAS), iist solunum
yollarinda tam veya kismi tikanma ile hava akiginin
bozulmasi ile solunumda duraksama veya hava akisinda
azalmayla karakterize bir hastaliktir (1). OUAS’h
bireylerde horlama, giindiiz uyku hali ve sabahlar1 bas
agrilart gorilebilir. OUAS’l1 bireylerin diinyada goriilme
siklig1; artan obezite, tan1 koymadaki artis ile %25’lere
kadar ¢ikmaktadir (2). Ulkemizde ise OUAS prevelanst %
0,9-1,9 oldugu bildirilmistir (3).

OUAS ile obezite arasinda bir iligki vardir. Bu durum bazi
calismalarda beden kitle indeksindeki artisin apne hipopne
indeksindeki (AHI) artisa sebep oldugu gosterilmistir (4).
Beden kitle indeksi arttikga OUAS riskinin de artmis
oldugunu gosteren galigmalar mevcuttur (5,6).

Obstruktif uyku apne sendromunun tanist igin altin
standart tan1 yontemi polisomnografidir (7). OUAS
siddeti, uyku siiresindeki apne-hipopne ataklarinin sayisi/
saat olarak hesaplanarak apne-hipopne indeksi olarak
ifade edilir. Ancak polisomnografi testi yapilmasi hem
uzun zaman alan hem de 6zel ekipmanlar gerektiren bir
testtir.

OUAS’ta ger¢eklesen aralikli hipoksinin sistemik oksidatif
strese, proinflamatuvar faktorlerin aktivasyonuna ve bir
takim metabolik degisikliklere neden oldugu bildirilmistir
(8). OUAS’1in mekanizmasi tam anlasilamamakla birlikte
ortaya ¢ikan sistemik ve lokal inflamasyon hastalarda
kardiyovaskiiler morbiditede artisa neden olmaktadir (9,
10). Olas1 diger bir durum agiklamasi ise trombiis riskini
artiran bir takim hemostatik degisikliklerin OUAS’ta
izlendigidir (11).

Trombosit agregasyonu, genel popiilasyonda artmis
kardiyovaskiiler hastalik riskiyle iliskili olan vaskiiler
disfonksiyonun iyi bilinen bir belirtecidir (12).
Trombositler, vaskiiler duvar hiicrelerinden salinan
maddeler tarafindan aktive edildikten sonra vaskiiler
inflamasyonu aracilik eden kemokinler, sitokinler gibi
proinflamatuvar maddeler salgilarlar (13). Literatiire
baktigimizda artmis ortalama trombosit hacmi (OTH)
ile trombosit aktivasyonu arasinda bir iliski oldugu
goriilmektedir (14). Onceki ¢alismalarda da OUAS ile
trombosit aktivasyonu arasinda iliski oldugu bildirilmistir.
OTH ve trombosit agregasonu ile de OUAS arasinda iligki
olabilecegi ileri stiriilmiistiir (15-17).

OUAS ta proinflamatuvar belirteglerin (TNF-alfa, IL-1
ve IL-6 gib) arttig1 gosterilmistir (18). Ancak bu testlerin
calisiilmas1 olduk¢a zahmetli ve masraflidir. Notrofil
lenfosit orani (NLO) da inflamasyonu gdsteren ancak
kolay ulasilabilir ve ucuz bir parametredir. OUAS’ta
bazi c¢aligmalarda NLO’nin siddetli OUAS ta attigini

gosterilmistir (19). Ancak bu konu tartigsmali olup bazi
calismalarda NLO ile OUAS varlig1 ve siddeti arasinda
bir iliski bulunamamistir (20).

Calismamizda amacimiz Uyku Merkezine bagvuran ve
OUAS diisiiniilerek polisomnografi yapilan hastalarin
hematolojik parametrelerini degerlendirmektir.

GEREC VE YONTEMLER

Bu calismada Kayseri Egitim ve Arastirma Hastanesi
Uyku Merkezine bagvuran ve OUAS disiiniilerek
polisomnografi yapilan, 18 yas ve iizeri, 351 hastanin
dosyasi tarandi. OUAS disinda baska bir uyku hastaligi
olanlar, uyku etkinligi tam olmayanlar, gebeler, malignitesi
olanlar ve polisomnografi dncesi tam kan sayimi olmayan
2 hasta taramaya dahil edilmedi.

Hastalarin demografik verileri, beden kitle indeksi
(BKI=agirlik/boy?) (kg/m?) hesaplamak igin boy ve kilo
Ol¢iimleri, notrofil ve lenfosit sayisi diizeylerini igeren
laboratuvar tetkikleri dosyalarindan kaydedildi. AHI
sonucu 5’ den kiigiik olan hastalar basit horlama olarak
kabul edildi. AHI 15’in {izerinde olan veya 5-15 arasinda
olup OUAS semptomlart ve/veya kardiyovaskiiler ve
serebrovaskiiler risk faktorii tasiyan hastalar OUAS
olarak tanimlandi. AHI 5-15 arasi olanlar hafif, 15-30
arasi olanlar orta ve 30 un lizerinde olanlar siddetli OUAS
olarak sinifland1.

Hastalarin tam kan sayimlarindan nétrofil, lenfosit
degerleri, ortalama trombosit hacimleri ve eritrosit
dagilim hacimleri gibi parametreler tek tek not edildi.
Bu degerler OUAS varlig1 ve basit horlama gruplarinda
farkli veya benzer olduklari degerlendirildi. Ayni sekilde
hematolojik parametrelerle OUAS siddeti arasindaki iliski
degerlendirildi.

Verilerin istatistiksel analizi SPSS 20 paket programu ile
yapildi. Kategorik veriler say1 ve yiizde olarak belirtildi.
Verilerin normal dagilim analizi i¢in Kolmogorov-
Smirnov ve Shapiro-Wilk testi yapildi. Normal dagilima
uyan verilerin tanimlayici istatistikleri ortalama+standart
sapma, normal dagilima uymayan verilerin tanimlayici
istatistikleri ise ortanca ve IQR (interquartile range)
olarak belirtildi. Kategorik verilerin analizinde Ki-Kare
testi uygulandi. Normal dagilima uyan sayisal verilerin
analizinde bagimsiz grup t testi ve normal dagilima
uymayan sayisal verilerin analizinde ise Mann—Whitney
U testi kullanildi. p<0,05 anlamli kabul edildi. Tkiden
fazla grup karsilastirmalarinda Kruskal Wallis, ANOVA
testleri uygulandi ve post-hoc analizler yapildi.

Caligmamiza Kayseri Egitim ve Arastirma Hastanesi
Egitim Planlama Koordinasyon Kurulundan 07.04.2013
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tarih 17 numaral1 karari ile onay alinmaistir.

BULGULAR

OUAS 06n tanistyla polisomnografi yapilan 349 hasta
analize dahil edildi. Hastalarin 198’1 kadin idi. 271
hasta OUAS tanisi alirken, 78 hasta basit horlama kabul
edildi. Basit horlama ve OUAS gruplarindaki hastalarin
demografik 6zellikleri ve laboratuvar bulgular1 Tablo 1’de
sunulmustur. OUAS tanist alan hastalarin yag ortalamasi
50,46+11,08 iken, basit horlamada bu 40,46+10,61 idi ve
gruplar arasinda anlamli fark vardi (p<0,001). OUAS
grubunun ortanca kilosu 89 (80-100) kg iken, ortanca
BKI 32 (29-37) kg/m2 idi. Basit horlama grubunda
ortanca kilo 77 (68-85) kg iken, BKI 28 (25-33) kg/m2
idi ve gruplar arasinda kilo ve BK1I agisindan istatistiksel
olarak anlamli fark vardi (p<0,001). Beyaz kiire sayisi,
ortalama trombosit hacmi ve eritrosit dagilim genisligi
acisindan gruplar arasinda istatistiksel olarak anlamli fark
saptanirken, hemoglobin diizeyi, nétrofil sayisi, lenfosit
sayist ve notrofil lenfosit orani agisindan fark yoktu
(Tablo 1). Minimum O2 ve ortalama O2 agisindan gruplar
arasinda beklendigi gibi anlamli fark vardi (p<0,001).

Table 1. Basit horlama ve obstruktif uyku apne sendromu
hastalarinin demografik 6zellikleri ve laboratuvar bulgulari
Basit Horlama OUAS

(n=78) (%22) (n=271) (%78)

Kadm (%) 46 60 0,04
Yas 40,46+10,61 50,46:11,08 <0,001
Kilo (kg) 77 (68-85) 89 (80-100) <0,001
Beden Kitle indeksi 28 (25-33) 32(29-37) <0,001
Nabiz 65,04+10,06 68,78+8,69 0,003
Hemoglobin (g/dL) 14,25 (13,4-15,30) 14,90 (13,50-15,80) 0,06
Ortalama Trombosit Hacmi (fL) 8,75 (7,85-10,10) 8,40 (7,58-9,40) 0,03
Eritrosit Dagilim Genigligi (fL) 13,40 (12,80-14,60) 13,90 (13,00-15,60) 0,01
Beyaz Kiire Sayis1 6700 (5900-8445) 7400 (6500-9200) 0,01
Notrofil Sayist 3900 (3200-5010) 4300 (3310-5340) 0,11
Lenfosit Sayist 2200 (1890-2680) 2400 (2000-2960) 0,06
Notrofil Lenfosit Orant 1,70 (1,42-2,13) 1,74 (1,36-2,22) 0,86
Trombosit Sayist 255434+64153 264323+60786 0,27
Trombosit Lenfosit Orant 115,70 (91,03-139,18) 108,33 (88,57-134,35) 0,37
02 desaturasyon indeksi 1(1-3) 8(3-20) 0,06
Minimum O2 88 (86-91) 81 (71-85) <0,001
Ortalama 02 95 (94-96) 92 (90-94) <0,001

OUAS:Obstruktif uyku apne sendromu

AHI skorlarina gore hastalar hafif, orta ve siddetli OUAS
olarak siniflandirildiginda, gruplarda sirasiyla 63 (%23),
53 (%20) ve 155 (%57) hasta vardi. Hafif, orta ve siddetli
OUAS gruplarindaki hastalarin demografik o6zellikleri
ve laboratuvar bulgular1 Tablo 2’de gosterilmistir. OUAS
siniflamasina gére gruplar arasinda cinsiyet, yas, kilo
ve BKI acisindan istatistiksel olarak anlamli fark vardi
(p<0,05). Beyazkiire sayisi, ndtrofil sayist, eritrosit dagilim

genigligi acisindan OUAS gruplar1 arasinda anlamli fark
saptanirken, ortalama trombosit hacmi, lenfosit sayis1 ve
NLO agisindan gruplar arasinda fark saptanmadi (p>0,05).
Desaturasyon indeksi, minimum O2 ve ortalama O2
degerleri beklenildigi gibi her grupta farkliydi (p <0,001).

Table 2. Obstruktif uyku apne sendromlu hastalarin hastalik
siddetine gore siniflandirilmasi

Hafif OUAS Orta Siddetli OUAS
p
(n=63) OUAS (n=53) (n=155)

Kadin (%) 47 50 67 0,008
Yas 45411 5111 52411 <0,001
Kilo (kg) 82 (75-90) 86,5(79,5-955)  94(84-104)  <0,001
Beden Kitle

. 30 (27-34) 32 (29-35) 34(30-38)  <0,001
Nabiz 6748 68+7 70£9 0,12
Hemoglobi

(;;“L"f’ oom 14,6 (13,2-15,4) 14,5 (13,3-157) 15 (13,95-16,10) 0,06

Ortalama Trom-

bosit Hacmi 8,3 (7,7-9.0)

8,59 (7,90-9,5) 8,39 (7,33-9,6) 0,36

Eritrosit Dagil
ritrosit Dagilim 14 (12,8-15,6) 13,5 (12,7-14,8)  14,1(13,15-16,15) 0,01

Genisligi
sBjyy.asT Kiire 6820 (6100-8900) 6950 (5900-8030) 7905 (6860-9375) <0,001
Nétrofil Sayisi 4000 (3100-5180) 3800 (3000-4960) 4585 (3600-5685) 0,004

Lenfosit Sayisi 2400 (1940-2700) 2350 (2000-2820) 2500 (2000-3015) 0,21

Nétrofil Lenfosit

1,74 (127-2,2 1,68 (1,30-2,17) 1,77 (1,422 4
Orant 74.(1,27-2.26) 68(1302,17)  1,77(142236) 0.6
Trombosit Sayist 268102462613 250520458437 267583+60564 0,20
Trombosit 109,19 (90,80- 107,04 (87,29-

Lenfosit Oram 10933 00:34-138.50) 125,42) 131,79) 0,44
Sleepefl 89 (83-94) 89 (80-94) 87 (75-93) 0,09
02 desat

)~ cosaturasyon 5(3-6) 52-11) 13 (5-31) <0,001
indeksi

Minimum 02 86 (82-87) 81 (75-85) 75(65-83) <0001
Ortalama 02 94 (92-95) 92 (91-94) 92(89-93)  <0,001

OUAS:Obstruktif uyku apne sendromu

Yas acisindan hafif ve siddetli OUAS gruplarinda anlamli
fark saptanirken (p <0,001), orta ve siddetli gruplar arasinda
fark yoktu (p=0,50). Hafif ve orta OUAS gruplarinda BKi
ortancalar1 arasinda fark saptanmazken, hafif ve siddetli
OUAS gruplar1 arasinda anlamli fark saptandi (p<0,001).
Siddetli OUAS grubu ile hafif ve orta OUAS gruplari
arasinda beyaz kiire sayist acisindan anlamli fark vardi
(p=0,002 ve p=0,001). Hafif ve orta OUAS gruplarinda
beyaz kiire sayist acisindan fark saptanmadi (p=0,92).
Notrofil sayist acisindan siddetli OUAS grubu ile hafif ve
orta OUAS gruplar1 arasinda anlaml fark vardi (p=0,015
ve p=0,004). Hafif ve orta OUAS gruplarinda nétrofil
sayist acisindan fark saptanmadi (p=0,67). Orta ve
siddetli OUAS gruplar1 arasinda eritrosit dagilim genisligi
acisindan anlamli fark saptandi (p=0,008).

TARTISMA

Calismamizda OUAS tanisi alan hastalarin yas ortalamasi
eski ¢alismalara benzer sekilde 50,46+11,08 idi ve hastalik
siddeti yas ile birlikte artmakta idi (22, 23).
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Obezitenin sistemik hastalik riskini artirdigi bilinmektedir.
Kilo artist ayni zamanda uyku bozukluklari, dzellikle de
OUAS ile iligkilidir. OUAS, obezite ile iligkili hormonlarin
seviyelerini etkileyerek istah artisi nedeniyle obeziteye
yol agabilir. OUAS hastalarinin normal popiilasyona gore
daha kilolu oldugu bilinmektedir (24, 25). Kilo artisi ile
OUAS siddetinin arttigini gosteren ¢aligmalar mevcuttur
(26). Bizim c¢alismamizda da OUAS hastalar1 basit
horlama grubuna gore daha kilolu idi ve OUAS siddeti ile
BKI artis1 arasinda anlaml1 bir iliski vardi.

Beyaz kiire alt tiplerinden ozellikle ndtrofil artisi ile
aterosklerozun iliskili oldugunu gosteren calismalar
mevcuttur (27, 28). Notrofiller, dogal bagisiklik yanitinin
bir parcast olarak, akut inflamatuvar kosullarda ilk
savunma hattina katilirlar. Son kanitlar, dogrudan aracilar
olarak veya mononiikleer hiicre fonksiyonlarinin “ikinci
dalga” modiilasyonu yoluyla ateroskleroz gibi kronik
inflamatuvar durumlarda rollerini de desteklemektedir
(28). Beyaz kiire ve ozellikle notrofil yiiksekligi OUAS
hastalig1 ve siddeti ile iligkili oldugu gosterilmistir (29).
Calismamizda da OUAS grubunda basit horlamaya gore
daha yiiksek beyaz kiire sayist oldugu gosterilmistir.
Ayrica nétrofil sayisinin siddetli OUAS grubunda diger
gruplara gore belirgin olarak yiiksek oldugu gosterilmistir.
Bilindigi iizere siddetli OUAS hastalarinda daha fazla
kardiyovaskiiler hastalik goriilmektedir. Notrofil sayisinin
siddetli grupta daha fazla olmas1 artmis ateroskleroz ile
iligkili olabilir. Ayni sekilde NLO’da artis ile OUAS varlig1
arasinda iligki oldugunu gosteren ¢aligmalar oldugu gibi,
NLO ve OUAS siddeti arasinda iliski oldugunu gosteren
caligmalar da mevcuttur (19, 30, 31).

Eritrosit dagilim genisligi (RDW) oksidatif stresi gosteren
kolay erisilebilen basit bir hematolojik parametredir (32).
Yaglanan popiilasyonda kardiyovaskiiler ve solunum
sistemi hastalarinda artan mortalite ile iliskili oldugu
gosterilmistir (33,34). Onceki c¢alismalarda RDW’nin
artan hipoksiye yanit olarak ortaya ciktigi gosterilmistir
(35). Lorenzo ve arkadaslarinin yaptigi bir metaanalizde
RDW artisi ile OUAS arasinda anlamli bir iliski oldugu ve
siddete bagliolarak daRDW degerininarttigi gosterilmistir
(36). Bizim ¢alismamizda OUAS hastalarinda, RDW basit
horlama grubuna gore anlamli olarak yiiksek saptanmaistir.
Onceki calismalara benzer sekilde bizim serimizde de
siddetli hasta grubunda orta hastalik grubuna gére RDW
degeri daha yiiksek saptanmistir (37). Caligmamizda
OUAS hastalarinda NLO basit horlama grubuyla benzerdi.
OUAS siddeti ile NLO arasinda bir iliski saptanmadi.

Daha oOnce yapilan calismalarda oOzellikle OTH’nin
OUAS’l1 hastalarda saglikli kontrollere gore degismedigini
gosteren caligmalar oldugu gibi, OTH’nin OUASS’l1
bireylerde sagliklt kontrollere gore artmis oldugunu
gosteren calismalar da vardir (38-41). Ayrica OTH’nin
OUAS siddetine bagli olarak arttigi da gosterilmistir

(40). Bizim calismamizda OTH, OUAS hasta grubunda
daha yiiksek saptanmamustir. Aksine daha diisiik olarak
bulunmustur. Ayni zamanda c¢alismamizda hastalik
siddeti ile OTH arasinda iliski saptanmamistir. Bu
durum hastalarin kardiyovaskiiler hastalik, diyabetus
mellitus gibi hastaliklar1 ve sigara i¢cimi gibi durumlarin
bilinmemesi nedeniyle olabilir.

Kisithiliklarimiz: Calismamiz retrospektif olup, hasta
sayist azdir. Ayrica hastalarda eslik eden diyabetes
mellitus, hipertansiyon, koroner arter hastalig1 ve sigara
Oykiisii gibi hematolojik parametreleri etkileyebilecek
durumlar bilinmemektedir. Bu da parameterlerde
degisikliklere neden olabilmektedir.

Sonug

OUAS, sistemik inflamasyona neden olabilen kronik
bir hastaliktir. Hematolojik parametrelerde sistemik
inflamasyona bagli olarak degisiklikler izlenebilmektedir.
Prospektif olarak, hematolojik parametreleri etkileyecek
durumlar diglanarak, daha biiyilk hasta grubunda
yapilacak ¢alismalar bizlere ¢ok daha ucuz ve hizli bir
yolla uyku problemi ile basvuran hastalarda kimlere
polisomnografide gibi ¢ok zaman alacak ve zor ulasilan
bir tetkikte onceleyelim sorusunun cevabini verebilir.

Etik Kurul Onay1: Bu caligmatezdeniiretilmistir. Calisma
icin Kayseri Egitim ve Arastirma Hastanesi Egitim
Planlama Koordinasyon Kurulu'ndan onay alinmigtir
(07.04.2014 tarih ve 28 nolu karar, Say1: 52332816/7375)
Cikar Catismasi: Yazarlar arasinda herhangi bir c¢ikar
catigmast yoktur.

Finansal Kaynak: Yazarlar herhangi bir finansmanin séz
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ABSTRACT

Aim: The aim is to investigate the effect of manual ventilation using a bag-valve versus mechanical ventilation on the return of
spontaneous circulation and the progression of lactate levels during cardiopulmonary resuscitation.

Materials and Methods: The study was conducted at the Emergency Medicine Department of Fatih Sultan Mehmet Training and
Research Hospital, between January 4, 2019, and January 4, 2021, following ethical approval. It was designed as a prospective,

randomized study. Advanced cardiac life support was administered to patients who presented with cardiac arrest. The patients
were randomized into two groups, with 15 patients included in each group. The resuscitation team provided manual ventilation

with a bag-valve for one group and mechanical ventilation in ‘CPR mode’ for the other group. Lactate levels at 0, 5, 10, 15, and
20 minutes during the intervention, as well as the duration of return of spontaneous circulation, if achieved, were recorded and
compared between the groups.

Results: The mean age of the patients was 47.8, with 16 male and 14 female patients. CPR was applied for a minimum of
20 minutes. Return of spontaneous circulation (ROSC) was achieved in 4 patients. Lactate levels showed a decrease in the
mechanical ventilator group, while an increasing trend was observed in the bag-valve manual ventilation group. There was no

significant difference between the groups regarding the effect of the ventilation method on the return of spontaneous circulation

(p > 0.05).

Conclusion: It was observed that the use of a mechanical ventilator instead of manual bag-valve ventilation did not negatively
affect the return of spontaneous circulation. Furthermore, a tendency for lactate levels to decrease was noted in the mechanical
ventilation group compared to the bag-valve manual ventilation group.

Keywords: Advanced airway, bag-valve ventilation, mechanical ventilation during CPR, ventilation

OZET

Amag: Kardiyopulmoner resiisitasyon swrasinda balon-valf ile manuel olarak uygulanan ventilasyon ile mekanik ventilator
araciligiyla uygulanan ventilasyonun spontan dolagimin geri doniigii ve laktat diizeyinin seyri lizerine etkisini arastirmaktir.

Gereg ve Yontemler: Calisma; Saglik Bilimleri Universitesi Istanbul Fatih Sultan ~Mehmet Egitim ve Arastirma Hastanesi
Acil Tip Klinigi'nde 04.01.2019 ile 04.01.2021 tarihleri arasinda etik kurul onayr alinmasini takiben yiiriitildii. Prospektif,

randomize olarak tasarlanan ¢alisma klinigimize gelen kardiyak arrest hastalar iizerinde yapildi. Kardiyak arrvest olarak gelen

hastalara Giincel American Heart Association Ileri Kardiyak Yasam Destegi algoritmasina uygun bir sekilde ileri kardiyak
yasam destegi baslandi ve yonetildi, hastalarin ileri havayolu endotrakeal entiibasyon ile saglandi. Hastalar randomize edilerek
iki gruba ayrildi. Her gruba 15’er hasta dahil edildi. Resiisitasyon ekibi tarafindan bir gruba balon-valfile manuel; diger gruba

da mekanik ventilator ile ‘KPR modu’'nda ventilasyon yapildi. Miidahale boyunca 0-5-10-15-20. dakikalardaki laktat diizeyleri,

spontan dolasumin geri doniisii saglanmasi, saglandi ise siiresi kaydedildi ve gruplar arasinda karsilastirildl.

Bulgular: Hastalarin yag ortalamast 47.8 ve 16s1 erkek 14ii kadin cinsiyette idi. Minimum 20 dk kardio pulmoner resiisitasyon
uygulandi. 4 hastada rosc saglandi. Laktat diizeyleri mekanik ventilator grubunda 0-20. dakika arasinda azalirken balon-valf
ile manuel ventilasyon grubunda artis egiliminde izlendi. Ventilasyon yénteminin spontan dolagimin geri doniisii tizerine etkisi
agisindan gruplar arasida anlamh bir fark bulunmadi (p>0.05).

Sonu¢: Mekanik ventilator kullaniminin, manuel bag-valve ventilasyon yerine spontan dolasimin geri doniisiinii olumsuz
etkilemedigi gozlemlendi. Ayrica, mekanik ventilasyon grubunda, bag-valve manuel ventilasyon grubuna kiyasla laktat
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seviyelerinin diisme egiliminde oldugu not edilmistir.

Anahtar Kelimeler: Ileri havayolu, balon-valf ventilasyon, KPR sirasinda mekanik ventilasyon, mekanik ventilator, ven-

tilasyon

INTRODUCTION

In cases of cardiac arrest, cardiopulmonary resuscitation
(CPR) is performed to maintain tissue perfusion until
return of spontaneous circulation (ROSC) is achieved.
This involves cardiac compressions and airway
management. Ensuring tissue oxygenation requires not
only the effectiveness of cardiac compressions but also
maintaining an open airway and providing adequate
ventilation (1).

In cases of cardiac arrest, patients in the emergency
department are managed according to the latest
American Heart Association (AHA) guidelines for
Advanced Cardiovascular Life Support (ACLS). The
guidelines recommend that while chest compressions
are performed continuously, ventilation of the patient
should be ensured through the use of a bag-valve mask or
advanced airway devices. Advanced airway interventions
include endotracheal intubation and supraglottic airway
devices, with endotracheal intubation being known as
the method that minimizes the risk of aspiration and
provides the safest airway management when performed
by experienced rescuers. The guidelines do not provide a
definitive recommendation for the ventilation method in
intubated patients. Ventilation for these patients can be
managed either by a mechanical ventilator or manually
with a bag-valve. During manual ventilation with a bag-
valve, one member of the resuscitation team is responsible
for maintaining the airway, while the other team members
continue with chest compressions (1).

Hyperventilation has been shown to decrease the
effectiveness of CPR and increase mortality, as evidenced
by research (2,3). Using a mechanical ventilator for
ventilation helps optimize the tidal volume and respiratory
rate, thereby avoiding the state of hyperventilation (4).

Preventing hyperventilation and having the rescuer who
performs manual ventilation with a bag-valve also join the
chest compression team is thought to improve the quality
of compressions and positively contribute to the ROSC (1).

Lactate is an important parameter indicating tissue
perfusion. In patients experiencing cardiac arrest, there
is a disruption in the delivery of oxygen to tissues,
leading to anaerobic metabolism and an increase in
serum lactate levels (5). Strong evidence exists showing a
direct relationship between high serum lactate levels and

mortality. It has been reported that a reduction in lactate
levels as tissue perfusion is restored is a good prognostic
indicator (6,7).

Although current resuscitation guidelines and the literature
do not provide a definitive recommendation regarding
the patient’s ventilation method, there are also no studies
investigating the relationship between ventilation methods
during CPR and ROSC.

The primary aim of our study is to investigate the effects
of manual ventilation with a bag-valve versus mechanical
ventilation on ROSC during CPR. Secondarily, we
compared the trends in lactate levels, which are considered
a good indicator of perfusion adequacy during CPR,
between the groups. To our knowledge, this is the first
study in the literature that randomizes and compares
ventilation strategies in patients with cardiac arrest.

MATERIALS and METHODS

Our study was conducted at the Emergency Medicine
Clinic of Istanbul Fatih Sultan Mehmet Training and
Research Hospital, Health Sciences University. This
prospective, randomized study was carried out on patients
with cardiac arrest, who were treated by emergency
medicine specialists and residents working in our clinic,
following ethical approval with decision no: 2019/21 and
dated 14.11.2019.

According to the current AHA guidelines (1), the study
included patients who presented with cardiac arrest to the
hospital or developed cardiac arrest within the hospital
and received ACLS with advanced airway management
via endotracheal intubation. Patients under 18 years of age,
those who were pregnant, patients who developed cardiac
arrest due to trauma, those with incomplete assessment
forms, and those whose arterial blood gas analyses could
not be monitored were excluded from the study.

In the power analysis conducted using MedCalc Statistical
Software version 19.6.4, the minimum number of
participants required for each group was determined to
be 15 (Type I error: 0.05, Type II error: 0.10, test power:
0.9). A total of 30 patients were included in the study.
The patients were divided into two groups based on the
ventilation method. In the mechanical ventilation group,
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15 patients were ventilated using a mechanical ventilator,
while in the manual ventilation with a bag-valve group,
15 patients were manually ventilated with a bag-valve.
Patient selection was performed after randomization using
a simple randomization method.

Patients who arrived at the hospital with cardiac arrest
or developed cardiac arrest within the hospital were
standardized and CPR was initiated by CPR providers
trained in ACLS according to the latest AHA guidelines,
with chest compressions at a rate of 100-120/min.
Airway patency was then ensured through endotracheal
intubation. The ventilation method for the patients was
selected according to a predetermined randomization
sequence. Patients included in the balloon-valve manual
ventilation group were manually ventilated at a frequency
of 10 breaths/min with standardization using the balloon-
valve with serial number 06946430500000 (2018, China,
Xiamen Compower Medical Tech. Co. Ltd.) by providers
trained in ACLS according to the latest AHA guidelines.
Patients in the mechanical ventilator group were ventilated
in CPR mode using the ‘eSeries e600®’ (O-Two Medical
Technologies Inc., 2018, USA) transport ventilator with
closed triggering, Pmax: 60 cmH20O, frequency: 10/min,
and a tidal volume of 6-8 ml/kg. The CPR mode of the
device used in the study resembles the CMV and IPPV
modes, where each breath is volume-controlled, and
mandatory breaths are not triggered by spontaneous
breaths.

The study was terminated once 15 patients meeting the
inclusion criteria were recruited for each group.

Arterial blood gases and lactate levels were measured at
the 0, 5, 10, 15, and 20-minute marks during CPR. The
status of ROSC was recorded, including the duration if
ROSC was achieved. The data collected was recorded on
prepared forms by a physician who was not part of the
resuscitation team and was observing the resuscitation.

Statistics Analysis

In summarizing the data obtained from the study,
descriptive statistics were used. Continuous variables
were presented as mean + standard deviation or median
with interquartile range, depending on the distribution.
Categorical variables were summarized as counts
and percentages. IBM SPSS Statistics 22 (IBM SPSS,
Turkey) software was used for statistical analyses of the
findings. The normality of data distribution was assessed
using the Shapiro-Wilk test. Descriptive statistical
methods (frequencies) were used to summarize the data.
For comparisons of continuous variables with normal
distribution between two groups, the Student’s t-test was
employed. For within-group comparisons of normally
distributed parameters, repeated measures ANOVA was
used, and the Bonferroni test was applied to identify

periods causing differences. Significance was assessed at
the p<0.05 level.

Patients who experienced cardiac arrest
and were initiated on CPR, followed by
advanced airway management, in our
emergency department between January
4, 2019, and January 4, 2021
N:164

Patients excluded from the study:

« Patients under 18 years old (5)

* Traumatic arrests (49)

* Those with incomplete forms

and without arterial blood gas mon-
itoring (80)

N:15
Patients ventilated manually

with a bag-valve mask mechanical ventilator

N:15
Patients ventilated with a

Figure 1: Flowchart

RESULTS

Our study examined a total of 30 patients between January
4, 2019, and January 4, 2021, categorized into two groups:
15 patients (50%) ventilated manually with a bag-valve
mask and 15 patients (50%) ventilated with a mechanical
ventilator. Among these patients, 24 experienced out-of-
hospital cardiac arrest, while 6 had in-hospital cardiac
arrest. Out-of-hospital cardiac arrest patients were those
brought to the emergency department by emergency
medical personnel from 112, who identified cardiac arrest
at the scene, along with CPR. In-hospital cardiac arrest
patients were those who developed cardiac arrest while
being monitored in the emergency department. The mean
age of the patients was 47.8, with 16 male and 14 female
patients. CPR was applied for a minimum of 20 minutes.
The lactate levels of patients who achieved ROSC, the
ventilation methods, and the times to ROSC are presented
in Table 1. ROSC was achieved in 4 patients, and the
method of ventilation used, the time to ROSC, and lactate
levels at 0, 5, 10, 15, and 20 minutes are detailed in Table 1.
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Table 1. Ventilation methods, time to ROSC, and lactate levels
in patients who achieved ROSC

Bag-Valve Group Mechanical Ventilation Group

Patients with ROSC

1st patient (76,M) 3rd patient (81,F)
2nd patient (68,M) 4th patient (65,M)
1st patient 2nd patients 3rd patients  4th patients

Time to ROSC 8 minutes 13 minutes 11 minutes 9 minutes
Lactate levels
0 minute 16 7.6 133 14.5
5 minutes 18 9.4 11 14
10 minutes 14 12.5 11.4 153
15 minutes 10 11 9 13.1
20 minutes 7.7 13.4 82 11.2

ROSC: Return of Spontaneous Circulation

There is no statistically significant difference between the
groups in terms of the number of patients who achieved
return of spontaneous circulation (nl:2, n2:2, p:0.12).

There is no statistically significant difference in the aver-
age times to return of spontaneous circulation between the
two groups (nl (median):10, n2 (median):10.5, p>0.05).

There is no statistically significant difference in the delta
values showing the lactate changes between 0 and 20 min-

utes in patients who achieved ROSC (p > 0.05).

-

utes (p: 0.006; p < 0.05). To determine which time point
the significance originated from, pairwise comparisons
showed that there was no significant change in lactate lev-
els at 5 minutes compared to 0 minutes (p > 0.05), while
the increases observed at 10 minutes, 15 minutes, and 20
minutes were statistically significant (p <0.05). Compared
to the lactate levels at 5 minutes, there were no statistical-
ly significant changes at 10 minutes, 15 minutes, and 20
minutes (p > 0.05). There were also no statistically signifi-
cant changes in lactate levels at 15 minutes and 20 minutes
compared to 10 minutes (p > 0.05). Finally, there were no
statistically significant changes in lactate levels at 20 min-
utes compared to 15 minutes (p > 0.05) (Table 2).

In the mechanical ventilation group, there is a statistically
significant difference in lactate levels between 0 minutes, 5
minutes, 10 minutes, 15 minutes, and 20 minutes (p: 0.012;
p < 0.05). To determine which time point the significance
originated from, pairwise comparisons revealed that there
were no statistically significant changes in lactate levels at
5 minutes, 10 minutes, 15 minutes, and 20 minutes com-
pared to 0 minutes (p > 0.05). The decreases observed in
lactate levels at 10 minutes and 15 minutes compared to
5 minutes were significant (p < 0.05), while there was no
statistically significant change at 20 minutes (p > 0.05).
The decrease in lactate levels at 15 minutes compared to
10 minutes was significant (p < 0.05), but there was no
statistically significant change at 20 minutes compared to
10 minutes (p > 0.05) (Table 2).

Table 2. Evaluation of lactate levels between and within groups

Mechanical Ventila-

Bag-Valve Group Total

Figure 2. Lactate curves between 0 and 20 minutes in patients
who achieved return of spontaneous circulation (ROSC), com-
paring the bag-valve group and the mechanical ventilation group.

In the group ventilated with a bag-valve, the lactate lev-
els at 0 minutes were found to be statistically significantly
lower than those in the mechanical ventilation group (p:
0.012; p < 0.05).

There is no statistically significant difference in lactate
levels between the groups at 5 minutes, 10 minutes, 15
minutes, and 20 minutes (p > 0.05).

In the bag-valve manual ventilation group, there is a sta-
tistically significant difference in lactate levels between 0
minutes, 5 minutes, 10 minutes, 15 minutes, and 20 min-

tion Group
Lactate p'
Mean + Standard
. Mean + SD Mean = SD
Deviation (SD)
0 minute 10,93+5,6 15,85+4.4 13,3945,54  0,012%
5 minutes 12,09+4,64 15,1343,74 13,6144,42 0,059
10 minutes 12,76+4,96 13,94+3,68 13,35+4,33 0,465
15 minutes 13,64+4,99 12,69+3,75 13,16+4,36 0,559
20 minutes 14,73+526 12,44+4.5 13,59+4,95 0,210
P 0,006* 0,012*
0 min-5 minp? 0,066 1,000
0 min-10 minp* 0,020* 0,559
0 min-15 minp* 0,049* 0,133
0 min-20 minp* 0,020* 0,311
5 min-10 minp* 1,000 0,048*
5 min-15 minp* 0,580 0,005*
5 min-20 minp* 0,121 0,092
10 min-15 minp? 0,772 0,012*
10 min-20 minp* 0,293 0,277
15 min-20 minp? 0,383 1,000

I1Student t Test 2Repeated Measures Analysis of Variance (ANOVA) 3Bonferroni Test *p<0.05
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Figure 3. Lactate curves between 0 and 20 minutes in the bag-
valve group and the mechanical ventilation group

The deltal lactate values of the bag-valve manual
ventilation group were found to be statistically significantly
higher than those of the mechanical ventilation group (p:
0.032; p <0.05). The delta2 lactate values of the bag-valve
manual ventilation group were found to be statistically
significantly lower than those of the mechanical ventilation
group (p: 0.003; p < 0.05). The delta3 lactate values of
the bag-valve manual ventilation group were also found
to be statistically significantly lower than those of the
mechanical ventilation group (p: 0.001; p < 0.05). There
was no statistically significant difference between the
groups in terms of deltad lactate values (p > 0.05) (Table
3).

Deltal: Lactate change between 0-5 minutes
Delta2: Lactate change between 5-10 minutes
Delta3: Lactate change between 10-15 minutes
Delta4: Lactate change between 15-20 minutes

Table 2. Evaluation of delta values between groups

Mechanical
Bag-Valve )
Ventilation Total
Lactate Group Group p
Mean+SD Mean+SD Mean+SD
Deltal 1,16+1,41 -0,73+2,85 0,22+2,41 0,032*
Delta2 0,67+1,74 -1,19+1,37 -0,26+1,8 0,003*
Delta3 0,88+1,79 -1,25%1,2 -0,19+1,85 0,001*
Deltad 1,09+1,85 -0,25+1,79 0,42+1,91 0,055
Student t Test *0<0.05
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Figure 4. Lactate curves between 0 and 20 minutes in the bag-
valve group and the mechanical ventilation group

DISCUSSION

In our study comparing mechanical ventilation and bag-
valve manual ventilation in patients undergoing CPR, it
was observed that the ventilation method had no effect on
ROSC. Additionally, during CPR, lactate levels tended
to decrease in patients receiving mechanical ventilation
compared to those receiving manual ventilation. To our
knowledge, our study is the first randomized controlled
trial in the literature to investigate the relationship between
ventilation method and ROSC in this patient group.

Bag-valve manual ventilation is a positive pressure
ventilation method where the respiratory rate and tidal
volume are determined by a healthcare provider using
a bag-valve device. The bag-valve device is the most
frequently preferred method due to its accessibility, low
cost, and ease of application.

However, there are several disadvantages associated with
the dependence on the operator. Studies have shown that
the operator is unable to maintain a consistent frequency,
that the frequency is often higher than intended, and that
the correct frequency, pressure, and volume are related to
the operator’s experience or grip technique.

An increase in frequency can lead to hyperventilation, an
increase in intrathoracic pressure, a reduction in venous
return, and impaired cerebral perfusion, negatively
affecting the achievement of ROSC (2,9,11).

Mechanical ventilation is a positive pressure ventilation
method in which the frequency and tidal volume can be
adjusted, and the targeted ventilation can be monitored
and tracked. While it has been used for many years in
operating rooms and intensive care units, today mechanical
ventilators are also found in emergency departments in
resuscitation rooms where ACLS interventions occur, as
well as in ambulances with transport-type mechanical
ventilators. Mechanical ventilators have two basic modes:
pressure-controlled and volume-controlled, allowing
effective and controlled ventilation after settings for
frequency, tidal volume, flow rate, and trigger are adjusted
according to the patient’s needs.

In the current AHA resuscitation guidelines, there is
no definitive recommendation regarding the method of
ventilation, leaving the choice of ventilation method to the
clinician. A survey conducted with 548 clinicians from 54
different countries investigated the preferred ventilation
methods during CPR. It was found that bag-valve manual
ventilation is the most commonly used method, although
the use of mechanical ventilation is also preferred.
The same study reported that clinicians who preferred
mechanical ventilators most often favored volume-
controlled modes; however, there was heterogeneity
among clinicians regarding settings such as PEEP,
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triggering, and FiO2. Some clinicians reported that when
using a mechanical ventilator during chest compressions,
they frequently encountered issues such as low PaO-, high
pressure alarms, and high or low tidal volumes, leading
them to switch to the bag-valve manual ventilation method

@®).

In the literature review conducted, it was observed that
studies on the use of mechanical ventilators and the
definition of optimal settings during CPR have primarily
been conducted using animal and artificial lung mannequin
models.

In a study comparing the effectiveness of a turbine-
driven ventilator with bag-valve manual ventilation,
it was reported that in the artificial lung mannequin
model, the bag-valve manual ventilation group exhibited
significantly higher respiratory rates and tidal volumes,
leading to hyperventilation, while the average duration
of chest compressions was longer in this group (12). In
our study, although the interruption duration of chest
compressions was not recorded, it can be assumed that an
additional person participating in chest compressions may
have positively contributed to reducing this duration and
improving ROSC.

In a study conducted on intubated pigs undergoing
advanced cardiac life support (ACLS) after cardiac arrest,
a ventilator mode developed to provide synchronized
ventilation with chest compressions (Chest Compression
Synchronized Ventilation, CCSV) was compared with the
IPPV mode. The developed CCSV mode aimed to create
an ‘artificial cough resuscitation’ by applying a brief
positive pressure ventilation at the beginning of each chest
compression. The study reported that this mode achieved
higher PaO: levels than the IPPV mode (13).

In another study conducted on a CPR simulator, the
effectiveness of different ventilator modes was investigated.
The IPPV, BiLevel, and CCSV modes were compared, and
it was reported that the target tidal volume and pressure
were optimally achieved with the CCSV mode (14).

In a study conducted on pigs, different ‘trigger’ settings of
the mechanical ventilator were compared during CPR, and
it was reported that disabling triggering provided the most
effective ventilation. In devices where the trigger settings
were not disabled, similar positive effects were observed
when the triggering was disabled with high pressure upper
limits in pressure-triggered mode, suggesting that high-
pressure triggering could be an alternative preference (15).
The only human study reported in the literature regarding
the use of mechanical ventilators in CPR was conducted
in 2013 by Luo et al. in China with 40 patients (16). The
patients were divided into two groups: one group received
conventional tidal volume (8-12 ml/kg) with a pressure

upper limit of 40 cmH-O, while the other group received
low tidal volume (6-7 ml/kg) with a pressure upper limit
of 60 cmH-0. Lactate, PaO2, PaCO-, and SaO: levels were
compared between the two groups. It was reported that the
group receiving low tidal volume had lower lactate levels
and did not experience any barotrauma. In our study, a
significant decrease in lactate levels was observed in the
mechanical ventilation group as time progressed during
CPR (p < 0.05). The lower lactate levels in the group
where oxygenation was achieved more effectively suggest
that the mechanical ventilation group in our study also had
more effective oxygenation.

The CPR mode of the device we used has features such
as no flow or pressure triggering, a fixed frequency, and
a pressure upper limit of 60 cmH-0, which have been
reported in the literature to demonstrate effectiveness and
superiority (13-16). Fixing the frequency helps protect
the patient from hyperventilation and its negative effects,
while the 60 cmH.O pressure upper limit allows for
the creation of the target tidal volume without causing
barotrauma.

In our study, when examining the lactate levels at 0
minutes in the groups, the lactate level in the bag-valve
manual ventilation group was found to be lower than that
in the mechanical ventilation group (BV: 10.93 + 5.6,
MV: 15.85 £ 4.4) (p: 0.012; p < 0.05). This may be due
to the earlier initiation of CPR in the bag-valve manual
ventilation group, while the mechanical ventilation group
had the presence of additional conditions that could lead
to lactic acidosis.

As CPR progressed over the minutes, a significant
increase in serum lactate levels was observed in the
bag-valve manual ventilation group (p: 0.006; p < 0.05),
while a significant decrease was noted in the mechanical
ventilation group. Considering the previously mentioned
disadvantages of bag-valve manual ventilation, the
increase in lactate levels in this group is a result consistent
with the literature, suggesting that effective oxygenation at
the tissue level could not be achieved.

The most important limitation of our study is that,
although traumatic arrests, pregnant women, and pediatric
patients were excluded from the study, the homogeneity of
the cardiac arrest etiologies between the groups could not
be ensured, and subgroup analyses could not be performed
due to the small sample size. Indeed, the difference in
lactate levels at the O-minute mark between the two
groups suggests that a homogeneous distribution in terms
of effective CPR, early intubation, intervention time, and
administered medications was not fully achieved.

In undiagnosed cardiac arrests, it has not been possible
to determine the duration of the arrest without CPR
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support, as well as the duration and effectiveness of CPR
performed prior to arrival at the emergency department.
This situation is likely to have an impact on our results.

In patients receiving bag-valve manual ventilation, tidal
volume measurements could not be performed, and a fixed
individual could not be designated as the operator of the
bag-valve manual ventilation. Therefore, standardization
could not be achieved. Although this may appear as a
limitation, it is one of the fundamental issues in manual
bag-valve mask ventilation practices.

Although delta lactate levels were primarily examined
in our study, it is possible that lactate levels may vary
according to the underlying etiological causes.

Conclusion

To the best of our knowledge, our study is the first
randomized controlled trial in the literature examining
the relationship between the method of ventilation and
ROSC in cardiac arrest patients. In patients undergoing
CPR, mechanical ventilation and bag-valve manual
ventilation were compared, and it was found that the
ventilation method had no effect on ROSC. Furthermore,
it was demonstrated that lactate levels tended to decrease
in patients receiving mechanical ventilation compared
to those receiving manual ventilation. Future studies
in larger patient populations, where specific subgroups
related to the causes of cardiac arrest can be identified,
may provide clearer results regarding the effectiveness of
ventilation methods.

Ethics Committee Approval: Ethical approval was
obtained from the Ethics Committee of Erciyes University,
Faculty of Medicine (Approval Date: 31.05.2023, Number:
2023/379).

Conflict of Interest: The authors have stated that there are
no conflicts of interest associated with this study.
Financial Disclosure: The authors have stated that this
study did not receive any financial support.

Author Contributions: Concept — G.Y., M.,C.; Design -
N.AY, B.B, M.A., N.T.; Materials — N.A.Y, B.B.,, M.A ;
Data Collection and/or Processing — N.AY, M.A., N.T;
Analysis and/or Interpretation — N.AY, M.A.; Literature
Review — N.AY.; Writing — N.A.

REFERENCES

1. Panchal AR, Bartos JA, Cabaifias JG, Donnino MW, Drennan IR,
Hirsch KG, et al. Part 3: Adult basic and advanced life support:
2020 American heart association guidelines for cardiopulmonary
Resuscitation and Emergency Cardiovascular Care. Circulation.
2020;142(16_Suppl_2):366-468.

2. Aufderheide TP, Lurie KG. Death by hyperventilation: a
common and life-threatening problem during cardiopulmonary
resuscitation. Critical Care Medicine. 2004;32(9):345-351.

3. Gaither JB, Spaite DW, Bobrow BJ, Denninghoff KR, Stolz U,
Beskind DL, et al. Balancing the potential risks and benefits of out-

10.

11.

12.

13.

14.

15.

16.

of-hospital intubation in traumatic brain injury: the intubation/
hyperventilation effect. Annals of Emergency Medicine.
2012;60(6):732-736.

Carlson JN, Wang HE. Optimal airway management in cardiac
arrest. Critical Care Clinics. 2020;36(4):705-714.

Di Mauro FM, Schoeffler GL. Point of care measurement of
lactate. Topics in Companion Animal Medicine. 2016;31(1):35-43.
Hernandez G, Boerma EC, Dubin A, Bruhn A, Koopmans M, Edul
VK, et al. Severe abnormalities in microvascular perfused vessel
density are associated to organ dysfunctions and mortality and can
be predicted by hyperlactatemia and norepinephrine requirements
in septic shock patients. Journal of Critical Care. 2013;28(4):538.
€9-. el4.

Levitt DG, Levitt JE, Levitt MD. Quantitative assessment of blood
lactate in shock: Measure of hypoxia or beneficial energy source.
Biomed Res Int. 2020 Oct 14;2020:2608318.

Cordioli RL, Brochard L, Suppan L, Lyazidi A, Templier F, Khoury
A, et al. How ventilation is delivered during cardiopulmonary
resuscitation: an international survey. Respiratory Care.
2018;63(10):1293-1301.

O’Neill JF, Deakin CD. Do we hyperventilate cardiac arrest
patients?. Resuscitation. 2007;73(1):82-85.

Nikolla DA, Kramer BJ, Carlson JN. A cross-over trial
comparing conventional to compression-adjusted ventilations
with metronome-guided compressions. Prehospital and Disaster
Medicine. 2019;34(2):220-223.

Aufderheide TP, Sigurdsson G, Pirrallo RG, Yannopoulos D,
McKnite S, Von Briesen C, et al. Hyperventilation-induced
hypotension during cardiopulmonary resuscitation. Circulation.
2004;109(16):1960-1965.

Allen SG, Brewer L, Gillis ES, Pace NL, Sakata DJ, Orr JA. A
turbine-driven ventilator improves adherence to advanced cardiac
life support guidelines during a cardiopulmonary resuscitation
simulation. Respiratory Care. 2017;62(9):1166-1170.

Kill C, Galbas M, Neuhaus C, Hahn O, Wallot P, Kesper K, et
al. Chest compression synchronized ventilation versus intermitted
positive pressure ventilation during cardiopulmonary resuscitation
in a pig model. Plos One. 2015;10(5):¢0127759.

Speer T, Dersch W, Kleine B, Neuhaus C, Kill C. Mechanical
ventilation during resuscitation: how manual chest compressions
affect a ventilator’s function. Advances in Therapy.
2017;34(10):2333-2344.

Tan D, Xu J, Shao S, Fu Y, Sun F, Zhang Y, et al. Comparison of
different inspiratory triggering settings in automated ventilators
during cardiopulmonary resuscitation in a porcine model. Plos
One. 2017;12(2):e0171869.

LuoJ, Wang X, Cai T, Jiang W. Study of setting of ventilator volume
tidal and airway pressure alarm threshold with continuous extra-
sternum heart compression in cardiopulmonary resuscitation.
Chinese Critical Care Medicine. 2013;25(2):102-105.

113



Journal of Anatolian Medical Research

RESEARCH ARTICLE JAMER 2024;9(3):114-120
DOI: 10.55694/jamer.1553696

Anxiety and Depression in Healthcare Workers After February 6th, 2023 Kahramanmaras
Earthquake
6 Subat 2023 Kahramanmaras Depremi Sonrasi Saglik Calisanlarinda Anksiyete ve Depresyon

Mebrure Beyza Gokeek!, [rfan Gokgek?, [brahim Toker?, Aysin Kiling Toker?

Naciye Hocaoglu*

! Kayseri Provincial Health Directorate, Family Physician Specialist, Kayseri, Tiirkiye

2 University of Health Sciences Kayseri City Training and Research Hospital, Department of Emergency Medicine, Kayseri, Tiirkiye
3 University of Health Sciences Kayseri City Training and Research Hospital, Department of Infectious Disease and Clinical Microbi-

ology, Kayseri, Tiirkiye
4 University of Health Sciences Kayseri City Training and Research Hospital, Department of Psychiatry, Kayseri , Tiirkiye

ABSTRACT

Aim: Earthquakes are natural disasters that affect survivors physically and psychologically. Healthcare workers (HCWs) are
both earthquake survivors and aid responders. In our study, we aimed to determine the level of anxiety and depression and
related factors in HCWs involved in the treatment, discharge, follow-up, and rehabilitation of earthquake victims.

Materials and Methods: The Kayseri City Hospital Institutional Ethics Board approved the study (Approval number: 841,
decision date: 23.05.2024). HCWs such as doctors, nurses, health technicians, medical technicians, and medical secretaries who
worked in the acute care of earthquake victims in Kayseri City Hospital after the February 6, 2023 earthquake were included
in the study. Sociodemographic data form, Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI) were applied to
the participants.

Results: A total of 159 HCWs agreed to participate in our study. According to the BDI scale scores, 18.2% of the participants
had mild depression, and 4.4% had severe depression. The presence of anxiety and depression was higher in female participants
than in male participants (p=0.012, p=0.005). A statistically significant difference was found in terms of anxiety in HCWs who
considered themselves earthquake survivors (p=0.002). While anxiety was higher in participants who thought that HCWs were
more affected by the earthquake (p=0.034), both anxiety and depression were higher in participants who believed that HCWs
should receive psychological support after the earthquake (p-values were 0.01 and 0.004, respectively).

Conclusion: Strategies should be developed before and after disasters such as earthquakes to protect and improve HCWs’
mental health, even if they do not request it.

Keywords: Anxiety, depression, earthquakes

OZET

Amag: Depremler, hayatta kalanlar fiziksel ve psikolojik olarak etkileyen dogal afetlerdir. Saghk ¢alisanlart hem depremzede
hem de yardim gorevlileridir. Calismamizda, depremzedelerin tedavisi, taburcu edilmesi, takibi ve rehabilitasyonunda gérev
alan saghk calisanlarinda anksiyete ve depresyon diizeyini ve iliskili faktorleri belirlemeyi amagladik.

Gereg ve Yontemler: Calismaya 6 Subat 2023 depremi sonrast Kayseri Sehir Hastanesi’'nde depremzedelerin akut bakiminda
calisan doktor, hemsire, saglk teknisyeni, tibbi teknisyen ve t1ibbi sekreter gibi saghk calisanlari dahil edildi. Katilimcilara
sosyodemografik veri formu, Beck Anksiyete Ol¢egi (BAO) ve Beck Depresyon Olgegi (BDO) uygulandi.

Bulgular: Toplam 159 saglik calisani ¢alismamiza katilmay: kabul etti. BDO élcek puanlarina gore katihmceilarin %18,2 sinde
hafif depresyon, %4,4 iinde ise siddetli depresyon vardi. Anksiyete ve depresyon varligi kadin katilimcilarda erkek katilimcilara
gore daha yiiksekti (p=0,012, p=0,005). Kendini depremzede olarak gérenlerde anksiyete acisindan istatistiksel olarak anlaml
fark bulundu (p=0,002). Saglk ¢aliganlarinin depremden daha fazla etkilendigini diigiinen katilimcilarda anksiyete daha yiiksek
iken (p=0,034), saglik calisanlarinin depremden sonra psikolojik destek almasi gerektigine inanan katiimcilarda hem anksiyete
hem de depresyon daha yiiksek bulundu (sirasiyla p degerleri 0,01 ve 0,004 tiir).

Sonug: Saghk calisanlarinin talep etmeseler bile, deprem gibi afetlerden dnce ve sonra ruh saghklarini korumak ve iyilestirmek
icin stratejiler gelistirilmelidir.

Anahtar Kelimeler: Anksiyete, deprem, depresyon
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INTRODUCTION

Turkey has experienced devastating earthquakes
throughout history. Since the early 20th century, more than
seventy earthquakes have killed around ninety thousand
people and affected a population of around seven million
people. On February 6, 2023, according to data from the
Kandilli Observatory and Earthquake Research Institute,
a powerful earthquake of magnitude 7.7 occurred in
Sofalaca-Sehitkamil-Gaziantep at 04.17 local time. It was
followed by a second powerful earthquake of magnitude
7.6 at 13.24, centered in Ekindzii-Kahramanmaras (1,2).
Earthquakes negatively affect survivors physically and
psychologically. They not only cause physiological injuries
but also increase the risk of mental health problems (3).
Psychological issues such as depression and anxiety are
highly prevalent among earthquake survivors. Healthcare
workers (HCWs) working in the earthquake zone are both
victims and aid workers. Therefore, they may experience
more stress than other earthquake victims. Not being able
to leave the region where they work, feeling obliged to
protect their families while working, and having to take
care of earthquake victims with much trauma can be
challenging factors (4,5).

HCWs who have to move quickly between life and
death and provide the necessary medical care in unsafe
environments frequently encounter stressful events such as
accidents, serious injuries, deaths, violence, and murders
as part of their profession (6). Post-traumatic stress
symptoms, burnout, anxiety, and depression symptoms are
also commonly detected in HCWs (7,8). Mental problems
observed in emergency medical personnel involved in first
aid are higher compared to police officers and firefighters
who undertake similar duties (9).

Finally, many studies have shown that HCWs working
in various social disasters such as earthquakes, nuclear
accidents, fires, tsunamis, and COVID-19 are negatively
affected mentally (10). Additionally, a critical point is that
HCWs are continuously exposed to mental and physical
stresses outside natural disasters (11). Therefore, it would
be beneficial to constantly monitor HCWs’ psychological
and physical well-being within the scope of preventive
measures before a problem arises. In this study, we aimed
to reveal the development of anxiety and depression in
HCWs who took part in the treatment, discharge, follow-
up, and rehabilitation of earthquake victims, and if so,
in which branches/departments HCWs were more likely
to develop anxiety and depression. Thus, we aimed to
increase our sensitivity and knowledge about this issue
and contribute to taking necessary measures before
undesirable situations occur among HCWs.

MATERIALS and METHODS
HCWs such as doctors, nurses, health technicians, medical

technicians, and medical secretaries who worked in the
acute care of earthquake victims in Kayseri Hospital after
the February 6, 2023 earthquake were included in the
study (Figure 1).

The population of our study was the HCWs who took an
active role after the earthquake in Kayseri hospital. The
sample size was determined using the Stat Calc (EPI
INFO 7.2.6.0) program to estimate a single population
rate based on the assumptions of a 90% confidence level,
a 10% margin of error, and an estimated 20% anxiety and
depression. The minimum sample size obtained was 148.
Sociodemographic data such as age, gender, education
level, and the presence of predictive factors for anxiety
and depression, such as the presence of chronic diseases,
previous psychiatric disease diagnoses, medication use,
and the loss of relatives in the earthquake, were questioned.
The study was conducted with a face-to-face questionnaire
filled with voluntary participants. Sociodemographic
data form, Beck Anxiety Inventory and Beck Depression
Inventory were applied to the participants.

Healthcare workers (HCW)
n= 6000

Exclusion criteria

1. HCWs who cares for patients

who do not have acute injuries from
the earthquake but are hospitalized
for other medical reasons after the
earthquake

2. HCWs who does not accept face-to-
face meetings

Inclusion criteria

1. HCWs who worked in the
hospital in the first 7 days after the
earthquake

2. HCWs who provide for acute care
of earthquake victims

3. Agree to a face-to-face meeting

Final study population, n= 159

Figure 1. Flow chart of participants included in the study

The population of our study was the HCWs who took an
active role after the earthquake in Kayseri City hospital.
The sample size was determined using the Stat Calc (EPI
INFO 7.2.6.0) program to estimate a single population
rate based on the assumptions of a 90% confidence level,
a 10% margin of error, and an estimated 20% anxiety and
depression. The minimum sample size obtained was 148.
Sociodemographic data such as age, gender, education
level, and the presence of predictive factors for anxiety
and depression, such as the presence of chronic diseases,
previous psychiatric disease diagnoses, medication use,
and the loss of relatives in the earthquake, were questioned.
The study was conducted with a face-to-face questionnaire
filled with voluntary participants. Sociodemographic
data form, Beck Anxiety Inventory and Beck Depression
Inventory were applied to the participants.

Beck Depression Inventory (BDI): BDI is a 21-item
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self-report scale that assesses depressive symptoms and
attitudes. It provides a 4-point Likert-type measurement.
It includes information about the severity of depression.
Hisli conducted a reliability and validity study and
adapted it into Turkish. In the Beck Depression Inventory,
a score of 19 and above are categorized as “mild to severe
depression.” In our study, those who scored 17 and above
on the Beck Depression Inventory were classified as
having depression, and those who scored 0-9 points were
categorized as minimal, 10-16 points as mild, 17-29 points
as mild, and 30-63 points as severe depression (12).

Beck Anxiety Inventory (BAI): BAI was developed
in 1988, and its Turkish validity and reliability were
performed by Ulusoy et al. (1998). It is a 4-point Likert-
type scale consisting of 21 questions aiming to measure
the individual’s anxiety severity. Each question is scored
between 0-3. A total score between 8 and 15 points
indicates a low level of anxiety, between 16 and 25 points
indicates mild level of anxiety, and between 26 and 63
points indicates high level of anxiety (13).

Statistics

In the statistical evaluation of the data obtained from
the study, categorical data were expressed as frequency
and percentage. The chi-square test was used to analyze
categorical data. Binary logistic regression analysis was
used to test risk factors for anxiety and depression. P<0.05
was considered statistically significant.

RESULTS

A total of 159 HCWs agreed to participate in our study.
Mild anxiety was found in 19.5%, mild anxiety in
17.6%, and severe anxiety in 9.4% of the participants.
According to the scores obtained through the BDI scale,
22.6% of the participants had depression, 18.2% had mild
depression, and 4.4% had severe depression (Table 1).

Table 1. Distribution of participants according to the Beck
Anxiety Inventory and Beck Depression Inventory

n Y%
Presence of anxiety (>7 points) 74 46.5
Anxiety level
Minimal (0-7 points) 85 53.5
Mild (8- 15 points) 31 19.5
Moderate (16- 25 points) 28 17.6
Severe (26- 63 points) 15 9.4
Presence of depression (> 17 points) 36 22.6
Depression level
Minimal (0-9 points) 77 48.4
Mild (10- 16 points) 46 28.9
Moderate (17- 29 points) 29 18.2
Severe (30- 63 points) 7 4.4
Total 159 100

In our study, when the presence of anxiety and depression
was analyzed in terms of gender, age, marital status,
occupation, and department of employment, a statistically

significant difference was found between gender groups.
Accordingly, the presence of anxiety and depression was
higher in female participants than in male participants
(p-values were 0.012 and 0.005, respectively) (Table 2).

Table 2. Differences between gender, age, marital status,
occupation and work department groups in terms of the presence
of anxiety and depression

Anxiety Depression
No Thereis | p-value | No Yes p-value | Total
n (%) n (%) n (%) n (%)

Gender

Woman 27 38 43 (35) 22 65
(31.8) (51.4) (61.1) (40.9)

0,012 0,005

Male 58 36 80 (65) 14 94
(68.2) (48.6) (38.9) (59.1)

Age groups

18-25 447) | 454 5(4.1) 3(8.3) 8(5)

26- 45 71 59 99 31 130
(83.5) (79.7) 0,820 (80.5) (86.1) 0,204 (81.8)

>45 10 11 19 2(5.6) 21
(11.8) (14.9) (15.4) (13.2)

Marital status

Single/ 18 18 24 12 36

divorced (21.2) (24.3) (19.5) (33.3) (22.6)

0,636 0,081

Married 67 56 99 24 123
(78.8) (75.7) (80.5) (66.7) (77.4)

Profession

Doctor 66 49 89 26 115
(77.6) (66.2) (72.4) (72.2) (72.3)

Nurse 9 14 16 (13) 7(19.4) 23
(10.6) (18.9) 0,235 0,442 (14.5)

Other 10 11 18 3(8.3) 21

health (11.8) (14.9) (14.6) (13.2)

personnel

Department worked in

Emergency | 47 38 68 17 85
(55.3) (51.4) (55.3) (47.2) (53.5)

Internal 31 30 0,866 44 17 0,431 61
(36.5) (40.5) (38.8) (47.2) (38.4)

Surgery 7(8.2) | 6(8.1) 11(8.9) [ 2(5.6) 13 (8.2)

In our study, when the answers given by the participants
to the questions in terms of the presence of anxiety and
depression were analyzed, a statistically significant
difference was found in terms of anxiety in those who
saw themselves as earthquake victims (p= 0.002). A
statistically significant difference was found in terms of
anxiety and depression in participants who thought that a
psychological disorder developed after the earthquake and
in participants who received psychiatric support after the
earthquake (p-values <0.001). While anxiety was higher
in participants who thought that HCWs were more affected
by the earthquake (p=0.034), both anxiety and depression
were higher in participants who believed that HCWs
should receive psychological support after the earthquake
(p-values are 0.01 and 0.004, respectively) (Table 3).
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Table 3. Comparison of participants in terms of anxiety and
depression according to questions

Table 4. Binary Logistic Regression Analysis of factors affecting
anxiety and depression

Risk factors for anxiety and depression were analyzed
by binary logistic regression analysis. In the binary
logistic regression model, the variables that were
found to be significant in univariate analyses such
as gender, seeing oneself as an earthquake survivor,
thinking that a psychological disorder developed after
the earthquake, receiving psychiatric support after the
earthquake, considering that HCWs were more affected
by the earthquake and thinking that HCWs should receive
psychological support after the earthquake were included.

In binary logistic regression analysis, considering oneself
an earthquake survivor (OR, 2.7; 95% CI, 1.2- 5.9) was
associated with anxiety (p= 0.012). Thinking that HCWs
should receive psychological support after the earthquake
(OR, 8.5; 95% CI, 1.05- 68.9) was associated with
depression (p= 0.044) (Table 4).

Anxiety Depression Anxiety Depression
No Yes p-value | No Yes p-value | Total OR 95 % CI p-value | OR 95%Cl [ p-value
Male gender 0.6 0.3-14 0.241 1.8 0.7-42 0.197
n(%) | n(%) n (%) n (%)
Do not see yourself as an 2.7 1.2-59 0.012 0.6 02-15 0.295
History of psychiatric illness earthquake survivor
(1101.8) (1250'3) 0.142 16 (13) 9 (25) 0.082 (2155.7) :,‘;‘:ﬁ:;i::-:‘e: ::3:::;“ 25 0.5-13.5 0.276 23 04-12.8 | 0327
after the earthquake
Psychiatric drug use
11 15 20 6(16.7 26 Receiving psychiatric sup- 4.6 0.9-21.4 0.051 29 0.6-14.4 0.202
(23.9) (20.3) 0.213 (16.3) ( ) 0.954 (16.4) port after the earthquake
The department worked on earthquake
Thinking that HCWs 1.7 0.7-4 0.254 0.8 0.3-2.4 0.756
ED 40 29 54 15 69 were more affected by the
@11 | 392) 439 | 417 (43.4) earthquake
0.318 0,812
Non-ED de- | 45 45 69 21 90 Thinking that HCWs 1.8 0.7-5.2 0217 8.5 1.05- 0.044
partments @7.1) (60.8) (56.1) (58.3) (56.6) ::;::: ::;el:z:tl’:fy‘z'r“:he 68.9
Experiencing material damage in the earthquake e
9(10.6) | 9(12.2) 15 3(8.3) 18
0.755 (12.2) 0.520 (11.3) DISCUSSION
SR D Depression and anxiety disorders are among the most
18 18 24 12 36 : : e : :
e T RC/caCH I S = RO oo common medical illnesses (14). This is associated with
o - increased utilization of health services (15). Depression
eeing yourself as an earthquake victim ) R X .
" . " " o and anxiety disorders are comorbid conditions and are
@l [@we | %% e | Goe |08 | G2 frequently found together. Major depression accompanies
Thinking that a psychological disorder developed after the earthquake a large proportion of those diagnosed with generalized
447 |28 o001 | 13 17 <00 |32 anxiety disorder (16). Post-traumatic anxiety and
G7.8) {122) | (47.2) .0 depression are mental health problems often observed
Receiving psychiatric support after the earthquake among SurViVorS Of natural disasters (17)
Psychiatrist 5(5,9) 30 17 18 (50) 35(22)
(40.5) <0.001 (13.8) <0.001 ) )
— In our study, anxiety and depression were found to be
Thinking that HCWs were more affected by the earthquake . . .
" - . > o more prevalent in HCWs than in the general population by
©4 |8 [0 | a8 [ 606 |20 | @6 the literature, and the prevalence of anxiety and depression
Thinking that HCWs should receive psychological support after the earthquake in HCWs was 28.9% and 226%, TeSpeCﬁVely In the
= 6 R P oos | 128 general population, the prevalence averages of all diseases
@) || &%) EOMICE2) ) mentioned under the name of anxiety disorders in DSM-5

are only around 6-7% (14). This shows that depression and
anxiety in HCWs are 2-3 times higher than in the general
population. When the studies in the literature are examined,
the prevalence of depression and anxiety in HCWs varies
between 20% and 50% in various studies (18). This result
is compatible with our study. However, some studies are
showing that psychological disorders such as anxiety and
depression are more common in HCWs after disasters, as
well as there are studies claiming the opposite (19).

In our study, post-earthquake anxiety and depression were
found to be higher in female HCWs compared to male
HCWs, in line with the literature. In a study conducted on
HCWs in China after the earthquake, the female gender
was found to be a risk factor for anxiety disorder (5).
Epidemiologic studies on depression and anxiety in the
literature have shown that the frequency of depression
in women is two times higher than in men in the general
population (14). Similar to the general population,
depression and anxiety rates were found to be higher in
female HCWs compared to male HCWs in situations that
were not related to a disaster, such as earthquakes (18).
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Various studies have found a link between older age,
length of service, and the development of post-disaster
depression and anxiety. After the Chi-Chi earthquake in
Taiwan, post-traumatic disorders and psychiatric disorders
were observed more frequently in rescuers who were older
and worked longer (20). In our study, being older was not
associated with the development of depression and anxiety.

In parallel with the results obtained from studies
examining the relationship between marital status and the
development of post-disaster depression and anxiety, we
found that marital status did not affect the development
of post-disaster depression and anxiety in our study (4,5).
However, studies in the opposite direction were also
available in the literature (21).

Looking at the literature, we could not find any studies
like our study that examined the departments that worked
in the hospital after the disaster separately and examined
the effect of the department of work on the development
of post-disaster depression and anxiety. However, we
think that it is expected that HCWs working in emergency
service departments or surgical departments are more
exposed to challenging factors for the development of
depression and anxiety. Although they did not examine
the development of depression and anxiety in the post-
disaster period, according to the literature examining
the relationship between the departments worked in
the hospital. The frequency of depression, anxiety, and
burnout, frequency of depression, anxiety, and burnout
was found to be higher, especially in healthcare personnel
working in the emergency department compared to other
departments (7,8). We examined the relationship between
the department of work and the frequency of post-disaster
depression and anxiety development, but we could not
reveal the existence of such a relationship. One possible
and most important reason for this situation is that all
HCWs, regardless of internal or surgical branches, treated
and cared for earthquake victims with extraordinary effort
and devotion.

There have also been studies examining the relationship
between the development of post-earthquake depression
and anxiety and healthcare professional groups. In one of
these studies, a higher frequency of anxiety and burnout
was observed in physicians after the L’Aquila earthquake
that occurred in Italy in 2009 (4). In other studies, no
difference was observed between physicians and nurses
in terms of the frequency of anxiety. Still, the frequency
of anxiety was found to be higher compared to other
healthcare professionals (22). In our study, there was no
difference between healthcare professional groups (such
as physicians, nurses, health officers, and paramedics)
in terms of depression and anxiety. We believe that the
most important reason for this situation is that all health
professional groups undertook the treatment and care

of earthquake victims together after the disaster, as
mentioned above.

Due to the expectation of professional resilience in HCWs,
they may be hesitant to seek help for anxiety and depression
after a disaster. Indeed, studies support this view in the
literature (23). In our research, we found that the frequency
of anxiety increased in participants who considered
themselves earthquake survivors. This shows us the
importance of providing psychological help to HCWs who
have experienced the earthquake and developed problems
such as anxiety and depression but who hesitate to seek
help due to the expectation mentioned above, regardless of
the expectation of professional resilience. As a matter of
fact, in our study, seeing oneself as an earthquake survivor
was associated with anxiety. It can be facilitated for
earthquake survivors who hesitate to express themselves
due to this resilience expectation to access psychological
help through studies such as our study. In this direction,
after the Sichuan earthquake in China, detailed studies
were conducted on the mental health of HCWs affected by
the earthquake at the Institute of Psychology within the
Chinese Academy of Science, and strategies to improve
the mental health of HCWs affected by the earthquake
were put forward (5).

In our study, anxiety was higher in participants who
thought that HCWs were more affected by the earthquake.
In comparison, both anxiety and depression were higher
in participants who believed that HCWs should receive
psychological support after the earthquake. These
results support the literature indicating that anxiety and
depression develop more in HCWs after disasters such as
earthquakes (4,24).

In our study, we found that the frequency of anxiety and
depression increased in participants who thought that they
developed a psychological disorder after the earthquake
and in participants who received psychological support
after the earthquake. In fact, in our study, believing that
HCWs should receive psychological support after the
earthquake was found to be arisk factor for the development
of depression. This consistently supports that those who
need psychological support are more prone to depression.
Therefore, it would be beneficial to monitor HCWs’ mental
and physical well-being continuously, examine whether
they need psychological help in this regard, and follow
up continuously within the scope of preventive measures
before a problem such as an earthquake disaster occurs.

Limitations

The most important limitation of our study is that
it was conducted in a region with less damage from
the earthquake. However, conducting a study with
HCWs during the earthquake was impossible because
of the intense working conditions in places with high
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destruction, difficulties in reaching people, and people’s
reluctance to participate. Another limitation of our study
is that the participants were evaluated only on a scale, and
a mental health specialist conducted no clinical interview.
In addition, the lack of comparison with a control group,
such as non-HCWs living in the same region or HCWs
working in a more remote area where the earthquake was
not felt, may be considered a limitation of our study.

Conclusion

Disasters such as earthquakes are essential events on
a regional or global scale that affect a whole society
physically, socially, and mentally. Such disasters have a
significant impact on people’s mental health. Many studies
have shown that HCWs, who are already more likely to
suffer from anxiety and depression due to occupational
factors than the general population, are mentally affected
by these disasters at least as much or even more than the
rest of society, despite the expectation of occupational
resilience. However, despite this situation, delivering
psychological support to HCWs is often delayed.
Therefore, strategies should be developed to protect and
improve HCWs’ mental health before and after disasters
such as earthquakes, even if they do not request it.
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ABSTRACT

Purple bladder syndrome is a rare condition. It usually occurs in older women with urinary catheters and is
associated with urinary tract infection. Although not clinically significant, it can be threatening for patients.
In this article, we aimed to present a case which includes a having both chronic renal failure and purple urine in

order to make the issue clearer.

Keywords: Chronic kidney disease, purple urine bag syndrome, urinary catheter, urinary tract infection

OZET

Mor idrar torbasi sendromu nadir goriilen bir durumdur. Genellikle idrar sondasi olan yash kadinlarda gériiliir ve
idrar yolu enfeksiyonuyla iligkilidir. Klinik olarak anlamli olmasa da; hastalar i¢in korkutucu olabilir.
Bu yazida konunun daha net anlasilmast amaciyla hem kronik bobrek yetmezligi olan hem de mor idrarl bir hastay:

iceren bir olguyu sunmayr amagladik.

Anahtar Kelimeler: Idrar sondasi, idrar yolu enfeksiyonu, kronik bobrek hastaligi, mor idrar torbasi sendromu

INTRODUCTION

Purple bladder syndrome (PUBS) is very rare and
was first described in 1978. It has usually seen in older
women with chronic constipation, indwelling urinary
catheterization, and purple coloration of the urine as a
result of the production of indigo (blue) and indirubin
(red) pigments due to bacterial colonization in the urinary
catheter. Pseudomonas aeruginosa, Proteus mirabilis,
Providencia spp., Klebsiella pneumoniae, Escherichia
coli, Morganelli morganii, Citrobacter spp., methicillin-
resistant Staphylococcus aureus, group B streptococci
and Enterococcus spp. are bacterial species commonly
isolated in patients (1,2).

Indole deamination of dietary tryptophan by bacteria in
the intestinal microbiota plays a role in the pathogenesis of
PUBS. Indoxyl sulfate secreted into the urine is converted
to indoxy by the bacteria colonized in the urinary catheter
by the enzymes sulfatase and phosphatase. The oxidation
of indoxylin produces indigo (blue) and indirubin (red)

pigments. When these pigments come into contact with a
plastic catheter, they produce a purple color in the bladder
(3). Alkaline urine accelerates development.

Mor bladder syndrome is not observed in every urinary
tract infection due to factors such as the type and severity of
the infection, individual variations, and the characteristics
of the urine.

Although it is not clinically threatening, it is a
discomfortable situation for the patient’s relatives. We
presented purple bladder syndrome in a patient with
chronic renal failure.

CASE REPORT

A 57-year-old female patient applied to the emergency
department with the complaints of nausea, vomiting
and dyspnea. She was followed up with heart failure,
hypertension, operated ovarian cancer and stage 4 chronic
kidney disease.
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In the examinations of the patient, it was determined that
she had acidosis and passed into end-stage renal failure.
Hemodialysis treatment was started by inserting a juguler
catheter. An urinary catheter was inserted in the patient
due to immobilization.

Her white blood cell count was 7.26, hemoglobin level was
11.4 g/dL, platelets 279,000, her serum creatinine level
was 5,31 mg/dL, her blood urea nitrogen level was 86 mg/
dL, sodium level was 130 and potassium level was 4.1
mmol/L. The patient had no history of medication or food
intake that could alter the color of the urine.

On the 5th day of her hospitalization, purple color was
detected in the urinary bladder of the patient (Fig. 1). The
drugs she used were reviewed. Her clinical condition was
stable, and no fever was present.

In urine tests, hemoglobin: negative, pH: 8, leukocyte
count: 5/HPF, erythrocyte count: 4/HPF, bacteria: 1636/
HPF.

Empirical ciprofloxacin treatment was given to the patient.
Escherichia coli 100,000 CFU/ml growth was observed in
the urine culture. The urinary catheter was removed. The
patient’s urine color returned to normal and responded to
treatment (Fig 2).

Figure 1. Purple urine bag

DISCUSSION

PUBS is a very rare syndrome. This syndrome is a benign
condition. When the bacterial infection is resolved and the
urine is acidified, the urine returns to its normal color.

In our patient, the color of the urine was normalized with
the treatment of infection and removal of the catheter.

Numerous factors; especially advanced age, female
gender, constipation, dementia, end-stage renal disease,
dehydration, chronic catheterization, use of polyvinyl
chloride urinary catheter or bag, recurrent UTI, high
bacterial count in the urine and alkaline urine have been
associated with purple discoloration of the urine (4).

This syndrome has also been observed in patients who
had previously undergone dialysis. Decreased glomeruler
filtration rate in choronic kidney disease (CKD) results
in higher serum and urine concentrations of indican (5).
Indican removal is limited, especially in CKD patients
on hemodialysis, as it is highly bound to albumin. As a
result, the serum indoxyl sulfate concentration is further
increased (6,7).

Conclusion

Purple urine bag syndrome (PUBS) is rare but can occur
in patients with indwelling urinary catheters and impaired

Figure 2. Normal urine
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kidney function. Although not clinically severe, it can
cause discomfort. Effective management involves treating
the infection and removing the catheter, which usually
resolves the condition. Early diagnosis and appropriate
management are essential for improving patient comfort
and care outcomes.

Informed Consent: Written informed consent was
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Oksiiriik ve Efor Dispnesi Olan Hastada Kardiyak Tutulumlu Hipereozinofilik SendromTamsi
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OZET

Hipereozinofilik sendrom (HES) periferik kanda eozinofil sayisimin 1500/mm? tizerinde oldugu ve eozinofiliye sebep
olabilecek parazitik, allerjik ve diger ikincil bir sebebin ortaya konamadigi, multiorgan tutulumlary ile seyreden
heterojen bir hastalik spektrumunu tammlar. HES basta cilt, kalp, akciger, gastrointestinal sistem ve sinir sistemini
tutan ¢oklu organ hasarina ve islev bozukluguna neden olabilir. Kardiyak tutulum ise yiiksek oranda morbidite ve
mortalite nedenidir. Bu yazida, oksiiriik ve efor dispnesi ile bagvuran ve yapilan degerlendirmede kardiyak tutulumlu
HES tanisi alan, tam kan sayiminda eozinofilisi olan bir olgu literatiirde yer alan bilgiler esliginde sunulmaktadur.

Keywords: Hipereozinofilik sendrom, eozinofili, eozinofilik miyokardit

ABSTRACT

Hypereosinophilic syndrome (HES) defines a heterogeneous disease spectrum with multiorgan involvement, in
which the eosinophil count in the peripheral blood is above 1500/mm?’ and any parasitic, allergic and other secondary
cause that may cause eosinophilia cannot be identified. HES can cause multi-organ damage and dysfunction,
primarily involving the skin, heart, lungs, gastrointestinal tract, and nervous system. Cardiac involvement is a
cause of high morbidity and mortality. In this article, a case with peripheral eosinophilia who presented with cough
and exertional dyspnea and was diagnosed with HES with cardiac involvement in the evaluation is presented in the
light of the literature.

Anahtar Kelimeler: Hypereosinophilic syndrome, eozinofili, eozinofilik miyokardit

GiRIiS

Hipereozinofilik sendrom (HES) periferik kanda eozi-
nofil sayisinin 1500 /mm? iizerinde oldugu ve ikincil bir
sebebin ortaya konamadigi ¢oklu organ tutulumlari ile
seyreden heterojen bir hastalik spektrumunu tanimlar
(). HES oldukga nadir bir hastalik olup gercek insidans
ve prevalansi tam olarak bilinememektedir. Amerika’da
Surveillance, Epidemiology, and End Results (SEER) veri
tabaninda HES' li hastalar1 tanimlamak i¢in klinisyenlerin
eozinofili kodlamasini kullandig1 bir ¢alismada, tahmini
prevalans 100.000'de 0,36 ila 6,3 arasinda bildirilmistir
(2). HES’te erken tani ve tedavi ile 5 yillik sagkalim %80,
10 yillik sagkalim %42°dir. HES basta cilt, kalp, akciger,
gastrointestinal sistem ve sinir sistemini tutan ¢oklu organ
hasarina/iglev bozukluguna neden olabilir. Son organ tu-
tulumu olarak da %60 oraninda tespit edilebilen kardiyak

tutulum, morbidite ve mortalitenin en 6nemli nedenidir

@.

Bu olguda genel serviste takip edilen Oksiiriik ve efor
dispnesi ile miikerrer bagvurusu olan, “kardiyak tutulum-
lu HES” olgusu sunulmustur.

OLGU

45 yasinda erkek hasta, bir yildir olan nefes darligi,
oksiiriik ve efor dispnesi sikayeti ile aile hekimligi
poliklinigine basvurdu. Fizik muayenesi ve vital bulgular1
normal sinirlar i¢inde idi. Ozgegmisinde bir y1l énce astim
tanisi aldig1 6grenildi. Astim tedavisi i¢in beklometazon
dipropiyonat/formoterol fumarat dihidrat ve montelukast
sodyum kullaniyordu. Soy ge¢misinde; anne, teyzede
tanilar1 bilinmeyen kardiyak 6ykii ve dayida ani kardiyak
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6liim mevcut oldugu ve dayisi kirkli yaslarda bilinmeyen
bir sebepten dolay1 vefat ettigi Ogrenildi. Bagvuru
esnasinda kan degerleri; white blood cell (WBC): 6100/
mm?, hemoglobin:12.6  g/dL, platelet:187.000/mm?,
eozinofil 12.000/mm?, sedimantasyon: 50 mm/h, C-Reaktif
Protein (CRP): 48 mg/L, Troponin T: 300 ng/L, pro Brain
Natriiiretik Pepetid (pro BNP): 2598 ng/L, karaciger ve
bobrek fonksiyonlar: normal, elektrokardiyografisi (EKG)
ise normal siniis ritminde idi. Hastanin ge¢mis laboratuvar
sonuglar1 ve epikrizleri “E-nabiz” sisteminden incelendi.
Yaklasik 3 aydir Troponin T degerinin 400 ila 600 ng/L
arasindaki seviyelerde oldugu, kardiyoloji tarafindan iki
kez koroner anjiyografi yapildigi, koroner arterlerinin
normal oldugu ve taburcu edildigi gorildi. Gegmis
laboratuvar degerlerinde hipereozinofilisinin yaklasik 14
aydir var oldugu ancak bu konuda ileri tetkik yapilmadigi
gorildi. Hasta ileri tetkik ve aragtirma amaciyla
genel servise yatirildi. Ekokardiyografi bulgularinda;
ejeksiyon fraksiyonu (EF) %45, kalp duvar kalinliklari
artmis, minimal mitral yetmezligi mevcut idi. Periferik
yaymasinda eozinofili izlendi, blast veya atipik hiicre
goriilmedi. Abdomen incelemesinde batin ultrasonografisi
normal ve gaitada parazit gériilmedi. Hasta klinik ve
laboratuvar sonuglarina gore kardiyak tutulumlu HES
olabilecegi degerlendirilerek hastaya prednisolon 100
mg/giin baslandi. Tedavinin 3. giiniinde eozinofil: 1560/
mm3, troponin T: 90 ng/L, pro BNP:1502 ng/L, CRP:
16 mg/L olmasi iizerine prednisolon dozu 60 mg/giin’e
disiildii. Hastanin 9. giinde troponin T degeri 0,8 ng/Le,
eozinofil sayis1 1760/mm?®’e geriledi. Kemik iligi biyopsisi
ile alinan numune, FGFR1, 5q42-q33 PDGFRB, FIP1L1/
CHIC2/PDGFRA (4q12 delesyon), Calreticulin gen mut,
JAK-2 mutasyonu ¢aligilmasi i¢in genetik laboratuvarina
gonderildi. Metilprednisolon 96 mg tablet ile poliklinik
kontrolii Onerilerek taburcu edildi. Bir hafta sonra
kontroliinde hastanin sikayetleri cogunlukla gerilemis
ve efor kapasitesi artmisti. Yapilan ekokardiyografide
EF: %50, minimal mitral yetmezligi ve duvar kalinliklar
devam etmekte ve ek olarak ventrikil i¢inde trombiis
gozlenmisti. Kardiyak tutulumun trombotik evresi
olabilecegi diisiiniilerek hastanin tedavisine 5 mg varfarin
eklendi ve Internationel Normalized Ratio (INR) 2-3
araliginda olacak sekilde doz titrasyonu yapildi. Hastanin
1. ay kontroliinde intrakardiyak trombiis kaybolmustu.
Hasta 48 mg/giin metilprednisolon tedavisi ile klinik
acidan stabil seyretti ve kontroliinde troponin: 15 ng/L,
eozinofil sayisi: 7000 /mm? olarak geldi.

Tedavinin yaklasik 4. ayinda genetik testler sonuglandi.
Genetik incelemede; FIPILI/CHIC2/PDGFRA (4ql2
delesyon) geni agisindan hiicrelerin %42’ sinde 4ql2
delesyonu saptandi. Diger incelenen gen testleri normal
olup 5q42-q33 PDGFRB geninde normal hibridizasyon
paterni gozlendi ve calreticulin gen mutasyonu yoktu.
BCR-ABL fiizyon geni ve JAK-2 mutasyonu bulunmadi.

Hastanin uzun donem takibi agisindan metilprednisolon

dozu kademeli olarak diisiiriilerek kesildi ve yerine
hematoloji tarafindan 1*100 mg/giin imatinib tedavisi
baslandi. Tedaviye 1¥100 mg/giin imatinib, 5 mg nebivolol
ve 5 mg varfarinile devam edildi. Hastanin 6. ay kardiyoloji
kontroliinde EF %55, minimal mitral yetmezligi devam
etmekte idi. Ancak duvar kalinliklar1 normal olarak
tespit edildi ve intrakardiyak trombiis gozlenmemesi
tizerine varfarin tedavisi kesildi. Ailesel HES olabilecegi
diisiiniilerek aile bireylerinden yapilan kan testlerinde
eozinofili saptanmadi.

TARTISMA

Nadir  hastaliklarin =~ klinik ~ pratikte g6z  Oniinde
bulundurulmasi ve miikerrer basvurularda akla getirilmesi
gerekmektedir. Bu olgu ile gegmeyen gogiis agrist bulunan
ve kardiyak enzimleri yiiksek seyreden nadir bir hastalik
olan kardiyak tutulumlu HES tanis1 alan hastanin tani
ve tedavi siireci ortaya konmustur. HES’in kardiyak
tutulumunun kesin tanist endomyokardiyal biyopsi ile konur
ancak tan1 koymak i¢in endomyokardiyal biyopsi yontemi
klinikte kullanilmasi oldukg¢a sinirlidir. Bu agidan hastalik,
laboratuvar ve klinik bulgularin birlikte degerlendirilmesi
ile belirlenir. HES tanisi koyulurken dikkat edilmesi gereken
en 6nemli husus, hipereozinofiliye neden olabilecek diger
hastaliklarin diglanmasidir. HES’ te kardiyak tutulum varlig
kardiyak enzimlerin yiikseldigi ve fonksiyonunun azalmasi
seklinde goriilebilir. EKG normal olabilir veya nonspesifik
degisiklikler gozlenebilir. Ekokardiyografide ise nekrotik
evrede EF etkilenebilir ve miyokardda kalinlagma olabilir.
Trombotik evrede ise ventrikiillerde veya apekste trombiis
izlenebilir. Bu durumlar hipertrofik kardiyomiyopati veya
duvar hareketlerinde kisitlanma ile karigabilir. Ayiric tani
icin kontrastli goriintiilemeler veya kardiyak manyetik
rezonanstan (MR) faydalanilabilir. Noninvazif goriintiileme
yontemlerine ragmen endomiyokardiyal biyopsi tanida
altin standarttir (3). Bizim vakamizda bir yili agkin siiredir
hiperezinofilisinin olmasi, son iki ayda yapilan iki koroner
anjiyografinin normal olmasi, EF’sinin disiik olmasi,
kalp duvarlarinin hafif kalin olmasi ve metilprednisolon
tedavisine dramatik bir cevap vermesi ile klinik olarak
kardiyak tutulumlu HES olarak degerlendirildi. Kardiyak
tutulum eozinofilik miyokardit, endomiyokardiyal fibrozis,
kapak harabiyeti ve trombiis seklinde olabilir ve eozinofili
derecesi ile korele degildir (4). Kardiyak tutulum; akut
nekrotik, trombotik ve fibrotik olmak tiizere 3 evreye
ayrilir. Ugiincii evre geri déniisiimsiizdiir. Bu nedenle
HES diisiiniilen olgularda sagkalim oranini artirabilmek
icin son organ hasari olusumundan &nce tani ve tedavi
stireci hizli yiritilmelidir. Tan1 gecikirse sag-sol kalp
yetmezligi geligebilir (5). Hastamiz tan1 aninda EF %45
idi, hafif mitral yetmezIligi, hafif duvar kalinlig1 vard.
Kontrollerinde EF %50-55 idi. Duvar kalinliklar1 normal,
hafif mitral yetmezligi sebat etti. Apekste trombiis gelismesi
lizerine antitrombotik tedavi ile trombiis kayboldu.
Hastanin takiplerinde troponin degerleri yiikselmedi. HES
olgularinda bildirilen en yaygin kromozomal sapma, Fip1l
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benzeril (FIP1L1) ve trombosit tiirevli biiyiime faktorii
reseptorii alfadan (PDGFRA) FIP1L1-PDGFRA fiizyonunu
olusturan 4ql2 kromozomunun interstisyel silinmesidir.
Ortaya ¢ikan protein, FIP1L1-PDGFRA, konstitiitif tirozin
kinaz aktivitesi gosterir (6). HES kriterlerini karsilayan
hastalarda FIP1L1 - PDGFRA prevalansinin yiizde 10 ila
14 arasinda oldugu tahmin edilmektedir ancak bu kesin
degildir (7). Bizim hastamizda da 4q12 delesyonu mevcut
idi.

Bazi HES varyantlari, PDGFRA ve trombosit tiirevli
biiyiime faktorii beta (PDGFRB) genindeki anormallikler
ile iligkili olanlar neredeyse sadece erkeklerde goriiliirken,
digerleri lenfositik varyant HES ve etiyolojisi bilinmeyen
HES cinsiyetler arasinda esit olarak dagilmis goriinmektedir
(7). Bizim vakamizin da erkek olmasi ve 4q12 delesyonu
olmasi bu bilgiyi desteklemektedir.

Eozinofilik miyokardit, HES’li hastalar arasinda 6nemli
bir morbidite ve mortalite nedenidir (7). PDGFRA ile
iliskili HES, yeterli tedavi olmadiginda potansiyel olarak
Olimciil kardiyak tutulum insidansinda artisa sahiptir.
Bununla birlikte, kardiyak tutulum, FIP1L1-PDGFRA
fiizyonu olan hastalarda daha yaygin goriinmektedir (6).
Bizim hastamizda FIP1L1-PDGFRA fiizyonu ve kardiyak
tutulum mevcuttu.

HES’ in otozomal dominant gegisi bildirilmistir. Literatiire
bakildiginda; yurtdisinda yapilmig bir ¢aligmada, aile
iiyelerinde eozinofili dogumdan itibaren basladigi ve cogu
aile iiyesinin asemptomatik kaldigi ancak birkag¢ kiside
Olimciil endomiyokardiyal fibrozise ilerleme meydana
geldigi ve bununla iliskili gen, kromozom 5q31-33 ile
eslendigi gosterilmistir (8). Bagka bir ¢aligmada ise, bir
ailede IL-4 veya IL-13' {in yoklugunda IL-5 tiretimi artmis
oldugu gozlenmistir (9). Ailesel formlar, eozinofilik
0zofajit ve eozinofilik fasiit dahil olmak {izere birka¢ tek
organlt HES varyantinda da mevcuttur ve klinik sunumda
sporadik formlardan farkli gérinmemektedir (10). Bizim
olgumuzun dayisinda erken yagta sebebi bilinmeyen ani
olim mevcuttu ancak bu 6liimiin HES sebebi ile olup
olmadigint bilinmemektedir. Mevcut hali ile ailesel
oldugunu destekleyecek somut bir veri bulunmamastir.

Sonu¢

Aile hekimligi genis bir alan1 kapsadigi i¢in nadir goriilen
hastaliklar agisindan da bilingli olunmali ve aile hekiminin
farkindalig1 yiiksek olmalidi. HES nadir goriilse de
morbidite ve mortalitenin 6nlenmesi agisindan hastaligi
erken tanimak, erken donemde tedaviye baslamak
onemlidir. Mevcut olgumuzun 14 ay gibi bir siirede gogiis
hastaliklari, enfeksiyon hastaliklari, kardiyoloji, acil
tip, aile hekimligi gibi boliimlere miikerrer muayeneleri
mevcuttur. Gegmis degerlerine bakinca bu muayenelerde
son bir yil iginde tamaminda eozinofil degerlerinin yiiksek

oldugu goriilmektedir. HES genis bir yelpazede klinik
verebildigi i¢in bu olguda farkli kliniklerde farkli 6n tanilar
ile tetkik edilmistir. Her hastada oldugu gibi biitiinciil
degerlendirmenin 6nemi, bu vaka iizerinden bir kez daha
vurgulanmustir.

Yazih onam: Hastadan yazili onam alinmustir.
Cikar catismasi: Yazarlar ¢ikar g¢atigmast olmadigini
bildirmektedir.
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Beslenme ve Beyin: Gida Katki Maddelerinin Ruh Saghgi Uzerindeki Potansiyel Rolii
Nutrition and the Brain: The Potential Role of Food Additives on Mental Health
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Kotii  beslenme aligkanligi  psikiyatrik  bozukluklar
icin potansiyel olarak degistirilebilir bir risk faktori
oldugu iyi bilinmektedir. Tarihsel olarak, kotii beslenme
aliskanlig1 zihinsel bozukluklarla olan iliskileri biiytik
oOl¢iide depresyona odaklanmistir. Gida katki maddeleri ile
psikiyatrik bozukluklar arasindaki iligki, son zamanlarda
giderek artan bir aragtirma alanidir. Bazi g¢aligmalar,
katki maddelerinin psikiyatrik bozukluklarla iligkili
olabilecegini 6ne siirmektedir. Bu baglamda, gida katk:
maddeleri olarak kullanilan sentetik kimyasallarin saglik
tizerindeki olumsuz etkileri incelenmektedir. Ozellikle,
dikkat eksikligi hiperaktivite bozuklugu (DEHB) ve
davranis sorunlar1 gibi belirtilerle iliskilendirilen bazi
katki maddelerinin zararli etkileri {lizerine c¢aligmalar
bulunmaktadir. Bu ¢alismalarda psikiyatrik bozukluklarla
iligkilendirilen spesifik gida katki maddeleri arasinda
yapay gida renklendiricileri ve ¢ocuklarda hiperaktivite
artistyla iliskilendirilen sodyum benzoat gibi koruyucular
yer aliyor (1). Ayrica, asir1 iglenmis gidalarin tiiketimiyle
gida katki maddelerinin alimi1 artmaktadir. Bu durum,
artan depresifve anksiyete belirtileriileiligkilendirilmistir.
Ozellikle akrilamid igerebilen yiiksek diizeyde kizarmis
yiyeceklerin tiiketimi, artan anksiyete ve depresyon
riskiyle iligkilendirilmistir (2). Diger endise verici
katki maddeleri arasinda teratojenik etkilere ve diger
saglik sorunlarina sahip oldugu one siiriilen aspartam,
tartrazin, karragen ve potasyum benzoat yer alir. Azo
boyasi igeren yapay gida renklendiricilerinin ¢ocuklarda
davranis bozukluguna neden oldugu da gosterilmistir
ve norotoksik 6zelliklere sahiptir. Yapay bir tatlandirici
olan aspartam, beyindeki fenilalanin ve aspartik asit
diizeylerini ytikseltmektedir; bu da dopamin, norepinefrin
ve serotonin gibi norotransmitterlerin sentezini ve
salinmasini engellemektedir.

Bu nérotransmiterler, norofizyolojik aktivitenin bilinen

diizenleyicileridir ve bunlarin bozulmasi davranigsal
ve biligsel sorunlara yol acabilir. Aspartam ayrica
plazma kortizol diizeylerini yiikselterek ve asir1 serbest
radikallerin iiretilmesine neden olarak kimyasal bir stres
etkeni olarak da gorev yapar; bu da beynin oksidatif strese
kars1 duyarliligini artirabilir ve ndropsikiyatrik sagligi
olumsuz yonde etkileyebilir (3). Cin tuzu olarak bilinen
monosodyum glutamat tiiketimi somatik semptomlarla
iligkilendirilmistir.  Diyette monosodyum glutamat
kisitlamasinin bazi bireylerde agr1 ve diger semptomlari
azalttigr bulunmustur (4). Ayrica, gida katki maddeleri
bagirsak mikrobiyotasinin igerigini ve mikrobiyal
metabolitleri degistirerek mikrobiyota-bagirsak-beyin
ekseni boyunca bilis ve davranisi potansiyel olarak
etkileyebilir. Bagirsak mikrobiyotasinin psikiyatrik
bozukluklar1 modiile etmedeki roli vurgulanmistir;
probiyotik ve prebiyotik takviyeleri potansiyel olarak
psikiyatrik semptomlar1 hafiflettigi belirtilmektedir (5).
Beslenme ve ruh sagligi arasindaki iliski karmasiktir ve
birgok faktorii igerir. Ancak, saglikli bir beslenme plani ve
dogal, islenmemis gidalarin tercih edilmesi, genel saglik
ve ruh sagligi icin 6nemlidir. Beslenme aligkanliklarinin
iyilestirilmesi ve gida katki maddelerinin bilingli bir
sekilde tiiketilmesi, bireylerin zihinsel ve duygusal
refahlarini desteklemeye yardimer olabilir.
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Journal of Anatolian Medical Research (JAMER): Kayseri Sehir Hastanesi'nin tiimiiyle elektronik ve iicretsiz, senede 3 kez yayimlanan siireli ve bilimsel yayin
organidir. Derginin yazi dili Tiirkge ve ingilizcedir. Biitiin tip ve ilgili sagjlik alanlarinin Klinik uygulamalan hakkinda orijinal arastirma ve klinik gézlemler yayimlanir.
Yeni tekniklerin ve tedavi yontemlerinin etkinligini tanimlayan arastirma makalelerine yayin dnceligi verilir. JAMER, Aragtirma Makalesi, Olgu Sunumu, Derleme,
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- Arastirma Makalesi

Yeni ve dnemli temel veya Klinik bilgi sunar, dnceki calismalan genisletir ve ilerletir veya klasik bir konuda yeni bir yaklasim getirir. Baslik sayfasi, Yazarlar
ve adresleri, Ozet, Anahtar Kelimeler, Girig, Gereg ve Yontemler, Etik konular, Bulgular, Tartisma, Sonug, Tesekkiirler (varsa), Cikar catismasl, Finansal destek,
Kaynaklar, Sekiller (en fazla 5 adet), Sekil agiklamalari, Tablolar (en fazla 5 adet) ve Tablo agiklamalarindan olusur. Arastirma makaleleri icin ana metin (dzet ve
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- Olgu Sunumlari

ilging olgular, yeni fikirleri ve teknikleri tanimlar. Olgu sunumu; Baglik, Yazarlar ve adresleri, Ozet, Anahtar Kelimeler, Girig, Olgu sunumu, Tartisma,

Sonug, Tesekkiirler (varsa), Hasta onami, Cikar catismasi, Finansal destek, Referanslar, Sekiller (en fazla 3 adet), Sekil aciklamalari, Tablolar (en fazla 3 adet)
olusmaktadir. Olgu raporlar icin ana metin (6zet ve kaynaklar haric) 2000 kelimeyi, kaynaklarin sayisi ise 20'yi gegmemelidir.

- Derleme

Yayin Kurulu, belirli bir konu hakkinda bilgili ve uygun bir sekilde yazmaya yetkin mesleki deneyime sahip bir yazan davet eder. Derleme; Baslik, Yazarlar ve
adresleri, Ozet, Anahtar Kelimler, Girig, Ana Boliimleri, Alt Boliimleri, Sonug, Tesekkiir (varsa), Cikar catismasl, Finansal destek, Kaynaklar, Sekiller (en fazla 5 adet),
Sekil agiklamalan, Tablolar (en fazla 5 adet) ve Tablo agiklamalarindan olusur. Olgu raporlari icin ana metin (6zet

ve kaynaklar harig) 5000 kelimeyi ge¢memelidir. Kaynak sayisinda bir sinirlama yoktur.

- Editére mektup
JAMER Editorler Kurulu'nun onay ile yayimlanir. Mektup, acik ve yorum getirilen makale ile iliskili olmalidir. Editore mektup; 500 kelime, 1 tablo ve 5 kaynak ile
sinirlidir.

- Elestiri/Yorum
Bir Elestiri/Yorum, Baglik, Yazarlar, adresleri, Ozet, Anahtar Kelimeler, Girig, Tartisma, Sonug, Etik Konular, Tesekkiirler, Cikar Catismasi, Referanslar, Sekil
Aciklamalan, Sekiller ve Tablolardan olugur. Yazilar 2000 kelime ile sinirlandiriimalidir.

MAKALELERIN HAZIRLANMASI
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(www.icmje.org) kurallarina uygun olarak Tiirkce veya ingilizce olarak hazirlanmalidir.
Makaleler“.doc” formatinda sunulmali ve yukarida belirtilen kelime ve referans sinirlamalarina ve diger ilgili bilgilere gdre hazirlanmalidir.
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Makale Tiirkce veya ingilizce olarak hazirlanmalidir
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Baglik Sayfasi

Baslik sayfasi maskeli degerlendirmeye imkan saglamasi icin ayn bir dosya seklinde gonderilmelidir.

Baslik sayfasi sunlart icermelidir: (i) Tiirkge ve ingilizce olarak hazirlanan makale baslig 6zlii fakat bilgilendirici olmalidir. (ii) Kisa baslik verilmelidir.
(iiii) Ttim yazarlarin tam adi, ORCID numarasi, mail adresi, bagl bulunduklari kurum veya kuruluglarin adi bulunmalidir. (iv) Makale

bagliklarinda kisaltmalar, ticari isimler veya ticari markalar kullanilmamalidir.

-0z

Tiim makaleler icin hem Tiirkce, hem de ingilizce dzet gonderilmelidir. Ozet; calismanin amacini, ana bulgular ve ana sonuclarini icermeli, sozciik
sayisi 300'den fazla olmamalidir. 0z (Abstract); Amac (Aim), Gereg ve Yontemler (Material and Methods), Bulgular (Results) ve Sonug (Conclusion)
basliklarini icermelidir. Olgu calismalari ve derlemeler icin zetler yapilandinimamalidir ve en fazla 250 kelime olmalidir. Yabanci yazar(lar)in
Tiirkge olarak bir yazi gondermesine gerek yoktur, ¢linkii yazi isleri kurulu bu yaziyi onlara saglayacaktir.

- Anahtar Kelimeler

Yazarlar; U.S. Ulusal Tip Kiitiiphanesi (NLM)'nin Tibbi Konu Basliklar’'ndan (MeSH) alinan, 3 ile 5 arasinda anahtar kelimeyi makalelerinin 0z
(Abstract) bdliimiinden sonra sunmalidir. Tiirkce anahtar kelimeler Tiirkiye Bilim Terimleri'ne (TBT) gére yazilmalidir (https://www.bilimterimleri.
com/). Kelimeler “virgiil (,)”ile birbirinden aynimalidir.

- Ana Metin

Yazar adlan ve bagh bulunduklan kurumlar, ana metin iceren dosyada belirtiimemelidir. Calismanin yazarlarinin tespit edilebilecegi diger
tim bilgiler kaldinimalidir. Metin, MS Word programi ile hazirlanmalidir. Tim metinler Times New Roman yazi tipinde, 12 punto ve cift aralikli
yazilmahidir. Makale metni; Giris (Introduction), Gereg ve Yontemler (Material and Methods), Bulgular (Results), Tartisma (Discussion) ve Sonug
(Conclusion) baslikli boliimlere aynimalidir.

(i) Girig, makalenin amacini belirtmeli ve calismanin gerekgesini dzetlemelidir. Yalnizca kesin referanslar verilmeli ve bu bdliim yaklasik bir sayfa
ile simirlandinimaidir.

(ii) Gere ve Yontemler, gzlemsel veya deneysel konularin secimini agikca tanimlamalidir. istatistikleri de iceren belirlenmis yontemlere referanslar
verilmelidir. Etik ile ilgili hususlar bu bolimde verilmelidir. Randomizasyon ile ilgili detaylar verilmelidir. Randomize calismalarin sonuglarini
bildiren yazilar, hastalarin calisma boyunca ilerlemelerini gosteren CONSORT akis semasina gore hazirlanmalidir (http://www.consort-statement.
org/).

Istatistiksel degerlendirme, Gere ve Yontemler boliimiinde ayrintili olarak aciklanmalidir.

(iiii) Bulgular, ozlii bir sekilde verilmeli, sekil ve tablolari icermelidir. Tablo ve sekiller metin icinde tutarli bir siraya sahip olmalidir. Metin icindeki
veriler, tablolarda veya sekillerde tekrarlanmamalidir.

Sekiller ve resimler, Tagged Image File Format (.tiff uzantili) veya Joint Photographic Experts Group Format (.JPEG uzantili) olarak ayr dosyalar
halinde sunulmaldir. Sekillerin ¢oziiniirliigii en az 600 dpi olmalidir. Metin, tablolar ve sekiller MS Power Point programinda hazirlanarak
kaydedilmemelidir. Sekil aciklamalari, metne atifta bulunmadan anlasilabilecek kadar bilgi icermelidir. Sekiller daha once baska bir yerde
yayinlanmissa kaynak gosterilmelidir. Sekillerdeki semboller kolaylikla goriinebilmeli ve karakterlerin font biyiikligii en az 8-10 olmalidir.
Grafiklerdeki apsis ve ordinat isimleri, birimleri ile birlikte verilmelidir. Dergi elektronik ortamda yayilandigindan renkli fotograflar kabul
edilmektedir. Tablolar resim
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formatinda degil, ayn bir MS Word belgesi olarak sunulmalidir. Tablolar, metindeki sirasina gore Arap rakamlari ile numaralandiriimalidir. Her bir
tablo, tablo numarasiyla birlikte iistte kisa bir agiklayici basliga sahip olmalidir. P degeri ve kisaltmalara dair agiklamalar tablonun altinda dipnot
olarak yer almalidir.

(iv) Tartisma boliimiinde ¢alismanin yeni ve Gnemli yonleri vurgulanmalidir. Bulgular ve gozlemler diger ilgili calismalarla iligkilendirilmelidir.
Tartigmanin kapsami, metnin diger boliimleriyle paralel olmalidr.

(v) Sonug béliimiinde makalenin literatiire katkisina vurgu yapilarak, yazinin 6nemi ortaya konulmalidir.

+ Agiklama: Yazarlar, eger varsa bu boliimde ¢ikar catismasina neden olabilecek her tiirlii maddi destek veya iliskiyi beyan etmelidir.

» Tegekkiir: Varsa katkida bulunan kisi, kurum ya da kuruluslar anilr.

» Hasta onamu: Olgu raporlarinda yer alan hastalarin bizzat kendisi veya hukuki vasisi tarafindan bilgilendirilmis yazili onami alinmalidir; matbu
bir 6rnedi dergi web sayfasinda yer almaktadir.

» Cikar catismasi: Cikar catismasina neden olabilecek her tiirlii destek ve iliski beyan edilmelidir.

Finansal destek, maddi destekte bulunan kisi, kurum ya da kurulusa dair bilgi verilmelidir.

KAYNAKLARIN YAZIMI

Kaynaklarin metin icindeki gosteriminde Vancouver stili kullanilmaldir. Kaynaklarin numaralari metin icinde kullanim sirasina gore verilerek cimle
sonunda parantez icinde verilmelidir.

Orek;

....... gosterilmistir (1,2,9-11).

Karacavus ve arkadaslar (3) ...

Karacavus ve ark. (3) ...

Dergi isimleri “Index Medicus” a gore kisaltiimalidir. Index Medicus'ta indekslenmeyen bir dergi kisaltiimadan yazilmalidir. Kaynakea listesiyle
metin icerisindeki siralama arasinda uyumsuzluk bulunmamalidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Makalede bulunan yazar
sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip sonuna “et al” (Tiirke makaleler icin “ve ark.") eklenmelidir.

Kaynak bir dergi ise;

Yazar ya da yazarlarin soyadlari ve isimlerinin bagharfleri. Makale ismi. Dergi ismi. Yil;Cilt(Say1): ilk ve son sayfa numarasi.

Ornek: Bol 0, Altuntas M, Kaynak MF, Koyuncu S, Bicer M, Oner G, Oner U, Dogan 0, Eryurt SC. Uzun Siireli Tatillerin Acil Servis Isleyisine Etkisi.
Journal of Anatolian Medical Research. 2019;4(1):13-22.

istege bagh: Eger bir derginin bir cilt boyunca sayfa numaralan siireklilik tasiyorsa (bircok tip dergisinin yaptigi gibi), say numarasini atlayin.
Ornek: Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl ) Med. 2002;347:284-7.

Kaynak bir dergi eki ise;

Yazar veya yazarlarin soyadlari ve isimlerinin bagharfleri. Makalenin basligi. Derginin ismi. Yil;Cilt(Suppl. Ek sayisi):ilk sayfa numarasi-Son sayfa
numarasi. Ornek: Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994;(102
Suppl 1):275-82
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Kaynak bir kitap ise;

(i) Kisisel yazarlar;

Yazar ya da yazarlarin soyadlan ve isimlerinin bag harfleri. Kitap ismi. Kaginai baski oldugu. Sehir: Yayinevi; Yil.

Ornek: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

(ii)) Yazar ve editoriin ayni oldugu kitaplar icin;

Ornek: Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxiety in the dental office. Philadelphia: WB Saunders; 2002.

(iiii)Yazar (Iar) ve editor (ler)in ayn oldugu kitaplar icin;

Ornek: Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services;
2001.

(iv) Kitabin bir boliimdi icin;

Ornek: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis
of human cancer. New York: McGraw-Hill; 2002. p. 93-113.

Not: Tiirkge kaynaklarda “p” icin “s” ve “editor(s)" “editor(ler)” ifadesi kullanilmalidir. “In” ifadesi ingilizce kitaplar icin gecerlidir, Tiirkce kaynaklarda
Y (kitabin adi)”icinde seklinde yazilmalidr.

(v) Yazarlarin organizasyon oldugu kitaplar icin;

Ornek: American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: a
plan for progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Not: Tiirkce kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

Kaynak bir ansiklopedi veya sozliik ise;

Ansiklopedi veya sozliik ismi. Kaginci baski oldugu. Sehir: Basimevi; Yil. Boliim; Sayfa numaralar.

Ornek: Dorland's illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.
Not: Tiirkce kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

Kaynak bir Tez ise;

Yazanin soyadi ve isminin basharfi. Tez ismi [tez]. Sehir: Universite veya Kurum ismi; Yil.

Ornek: Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount Pleasant (MI): Central Michigan
University; 2002.

Not: Tiirkce kaynaklarda “dissertation” ifadesi icin tez kullaniimalidir.

Kaynak Konferans/Kongre/Sempozyum Bildirisi ise;

Yazar veya yazarlanin soyadlari ve isimlerinin basharfleri. Bildiri ismi. Editor veya editdrlerin soyadlar ve isimlerinin bagharfleri (ed veya eds).
Konferans/Kongre/ Sempozyum ismi; Yil; Sehir. Yayin yeri: Yayinevi; Yil. Sayfa numaralar.

Bir kitapta yayinlanmis Konferans/Kongre/Sempozyum Bildirisi icin;

Ornek: Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002
Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Not: Tiirkce kaynaklarda “p”icin “s” ve “editor(s)"icin “editor(ler)” olarak kullanilmalidir.
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Ornek: Harnden P, Joffe JK, Jones WG. Germ cell tumours V.. Proceedings of the 5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK.

-----

Kaynak bir Web Sitesi ise;

Yazarin soyadi ve isminin basharfi (varsa). Web sitesinin ismi [Internet]. Basim yeri: Yayinevi; ilk Yayin Tarihi [Son giincelleme tarihi: ; Erisim
tarihi:]. Erigim adresi: URL.

Ornek:

(ancer-Pain.org [Internet]. New York: Association of Cancer Online Resources, Inc.; 2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Available
from: http://www.cancer-pain.org/.

Diger kaynak tiirleri icin;
https://www.nIm.nih.gov/bsd/uniform_requirements.html adresine bakilmasi gerekmektedir.

Etik Hususlar:

Journal of Anatolian Medical Research (JAMER), calismalarin yayin siirecinde, yazarlarin, okuyucularin, arastirmacilarin, hakemlerin ve editorlerin
Arastirma ve Yayin Etik kurallari ile ilgili esaslara uymasini bekler. S6z konusu ¢alismalarda ve bilimsel yazilarda, ICMJE (International Committee
of Medical Journal Editors) tavsiyeleri ile Committee on Publication Ethics (COPE) tarafindan yayinlanan agik erisim rehberlerine gére asagida
paylagilan standart, genel ve dzel etik kurallara ve sorumluluklara dikkat edilmesi gerekmektedir. Calisma boyunca Helsinki Deklarasyonu'nun
hiikiimlerine bagh kalindigi vurgulanmalidir. Makalenin etik kurul raporu gerekli goriilmesi durumunda yazardan istenebilir. Yapilan arastirmalar
icin ve etik kurul karari gerektiren klinik ve deneysel insan ve hayvanlar iizerindeki alismalar icin ayni ayn etik kurul onayr alinmig olmali, bu onay
makalede belirtilmeli ve belgelendirilmelidir.

Etik kurul izni gerektiren calismalarda, izinle ilgili bilgiler (kurul adi, tarih ve sayi no) Gereg ve Yontemler bdliimiinde ve ayrica makale ilk/son
sayfasinda yer verilmelidir. Olgu sunumlarinda, bilgilendirilmis goniillii olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi
gereklidir.

Kullanilan fikir ve sanat eserleri icin telif haklari diizenlemelerine riayet edilmesi gerekmektedir.

Etik kurallar ile ilgili dikkat edilmesi gereken hususlar:

I. Bilimsel arastirma ve yayin etigine aykiri genel eylemler

a) Intihal: Baskalarinin fikirlerini, metotlarini, verilerini, uygulamalarini, yazilarini, sekillerini veya eserlerini, bilimsel etik kurallarina uygun
bicimde atif yapmadan kismen veya tamamen kendi eseriymis gibi sunmak,

b) Sahtecilik: Arastirmaya dayanmayan veriler iiretmek, sunulan veya yayinlanan eseri gercek olmayan verilere dayandirarak diizenlemek veya
degistirmek, bunlari rapor etmek veya yayimlamak, yapilmamig bir aragtirmayi yapilmig gibi gostermek,

¢) Carpitma: Arastirma kayitlari ve elde edilen verileri tahrif etmek, arastirmada kullanilmayan yontem, cihaz ve materyalleri kullanilmis gibi
gostermek, arastirma hipotezine uygun olmayan verileri degerlendirmeye almamak, ilgili teori veya varsayimlara uydurmak icin veriler veya
sonuclarla oynamak, destek alinan kisi ve kuruluslarin ¢ikarlari dogrultusunda arastirma sonuglarini tahrif etmek veya sekillendirmek,

¢) Miikerrer yayim: Bir arastirmanin ayni sonuglarini iceren birden fazla eseri dogentlik sinavi degerlendirmelerinde ve akademik terfilerde ayn
eserler olarak sunmak,

d) Dilimleme: Bir aragtirmanin sonuglarini arastirmanin biitiinliigiinii bozacak sekilde, uygun olmayan bi¢imde parcalara ayirarak ve birbirine atif
yapmadan ¢ok sayida yayin yaparak belirli sinav degerlendirmelerinde ve akademik tesvik ve terfilerde ayri eserler olarak sunmak
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e) Haksiz yazarlik: Aktif katkisi olmayan kisileri makale yazarlarina eklemek, aktif katkisi olan Kisileri yazarlar arasina dahil etmemek, yazar
siralamasini gerekgesiz ve uygun olmayan bir bicimde degistirmek, aktif katkisi olanlarin isimlerini yayim sirasinda veya sonraki baskilarda eserden
¢ikarmak, aktif katkisi olmadigi halde niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek,

f) Diger etik ihlali tiirleri: Destek alinarak yiiriitiilen arastirmalarin yayinlarinda destek veren kisi, kurum veya kuruluslar ile onlarin arastirmadaki
katkilarini agik bir bicimde belirtmemek, insan ve hayvanlar iizerinde yapilan arastirmalarda etik kurallara uymamak, yayinlarinda hasta haklarina
saygl gostermemek, hakem olarak incelemek iizere gorevlendirildigi bir eserde yer alan bilgileri yayinlanmadan once bagkalariyla paylasmak,
bilimsel arastirma icin saglanan veya ayrilan kaynaklari, mekanlari, imkanlari ve cihazlan amag disi kullanmak, tamamen dayanaksiz, yersiz ve
kasith etik ihlali suclamasinda bulunmak (YOK Bilimsel Arastirma ve Yayin Etidi Yonergesi, Madde 8)

Il. Paydaslarin Sorumluluklari

1. Yazarlarin Sorumluluklari

- Makaledeki tiim verilerin gercek ve 6zgiin oldugu beyan edilmelidir.

- On degerlendirme veya hakem degerlendirme sonucunda gésterilen intihal durumunu, hatalar, supheli durumlari ve nerilen diizeltmeleri
yapilmasi zorunludur. Yapilmayacak ise, tutarli bir sekilde gerekgesi bildirilmelidir.

- Makale veya arastirmanin “Kaynakga“si eksiksiz ve dergimizin yazim kurallarina uygun olarak hazirlanmalidir.

Intihal ve sahte verilerden uzak durulmalidir.

- Arastirmanin birden fazla dergide yayimlanmasina imkan verilmemelidir.

2. Hakemlerin Sorumluluklan

Dergimiz idaresi, hakemlik siirecinin etik yayinalik kurallan cercevesinde bagsarili bir sekilde yiiriitilmesini ve iyilestirilmesini taahhiit eder.
Arastirmalarin paydaslan ve okuyuculaninin, JAMER'de yayimlanan incelemelerde gdrdiikleri intihal, miikerrer yayin, yanlislik, stipheli icerik veya
durumlan kayseriseah.dergi@saglik.gov.tr email adresine bildirmeleri memnuniyetle karsilanir. Konu hakkinda elde edilen veri sonuglari ilgili
taraflara bildirir ve takibini yapar. Hakemlerin asagidaki esaslara uymasini temel alir.

- Degerlendirmeler tarafsizca yapilmalidir.

- Hakemler ile degerlendirme konusu makalenin paydaslan arasinda gikar catismasi olmamalidir.

- Makale ile ilgili diger makale, eser, kaynak, atif, kural ve benzeri eksiklerin tamamlanmasini isaret edilmelidir.

- Cift tarafl kor hakemlik sistemine binaen degerlendirmesi yapilmis makaleler veya hakemleri agiklanmamalidir.

3. Editdrlerin Sorumluluklari

- Editorler, makaleleri kabul etmek ya da reddetmek sorumluluk ve yetkisine sahiptir. Bu sorumluluk ve yetkisini yerinde ve zamaninda kullanmak
zorundadir.

- Editorler, kabul ya da reddettigi makalelerle ilgili cikar catismasi icerisinde olmamalidir.

- Editorler, 6zgiin ve alanina katki saglayacak makaleleri kabul etmelidir.

- Editorler, dergi politikasi, yayim kurallar ve seviyesine uymayan eksik ve hatali arastirmalar hicbir etki altinda kalmadan reddetmelidir.

- Editorler, yanlig, eksik ve problemli makalelerin hakem raporu dncesi veya sonrasinda geri cekilmesine ya da diizeltildikten sonra yayimlanmasina
imkan vermelidir.

- Editdrler, en az iki hakem tarafindan degerlendirilen makalelerin ift tarafli kor hakemlik sistemine gére degerlendirilmesini saglar vehakemleri
gizli tutar.

Editorler, “Turnitin”intihal programi araciligiyla makalelerin intihal durumu ve yayimlanmamig 6zgiin aragtirmalar olup olmadigini saglar.

4. intihal Politikasi

Dergimize gelen her calisma, Turnitin intihal programinda taranmaktadir. Editorlerin, hakemlerin ve yazarlanin, uluslararasi yayin etik kurallarina
uymasi ve makalelerin yazim kurallarina uyumlu olmasi zorunlulugu vardir
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Deneysel Arastirmalar Etik Kurallari

Deneysel Arastirmalarda; Destek alinarak yiiriitiilen arastirmalarin yayinlarinda destek veren kisi, kurum veya kuruluglar ile onlanin arastirmadaki
katkilarini agik bir biimde belirtmek, insan ve hayvanlar lizerinde yapilan arastirmalarda etik kurallara uymak, yayinlarinda hasta haklarina sayg
gostermek Deneysel Arastirma Etik Kurallan baglaminda zorunludur. Deneysel arastirma kapsaminda deneylerde ekolojik dengeye ve hayvan
sagligina zarar vermeme dergimizin temel ilkesidir. Bu kapsamda yapilacak calismalar icin gerekli etik izinler ilgili resmi kuruluglardan alinarak
makalenin dergimize gonderilmesi siirecinde ilgili dosyaya eklenmelidir. Bu konuda biitiin sorumluluk yazardadr.

Yazarligin Kabulii ve Telif Hakki Sozlesmesinin Devri: Yazinin gonderimi sirasinda, yazarlarin “Yazarligin Kabulii ve Telif Hakki Sozlesmesinin Devri”
formunu doldurup gondermeleri ve yayinda adi olan tiim yazarlarin bilimsel katki ve sorumluluklar ile herhangi bir ¢ikar catismasi sorunu olup
olmadigini agikca belirtmeleri gerekir.

Makalenin Degerlendirilmesi: Makaleler yalnizca bu dergide ve yalnizca elektronik ortamda yayimlanmak iizere, bagka bir yerde
yayimlanmadiklarini (kismen veya tamamen, bagka bir deyisle veya ayni kelimelerle) ve ayni zamanda baska bir yayina tarafindan eszamanli
olarak incelenmemeleri gerektigini kabul ederek alinir ve dergi tarafindan reddedilmedikge baska bir dergiye gonderilmemelidir.

Hakem incelemesi: Hakemler, degerlendirme, diizenleme ve revizyon islemlerini tamamen internet iizerinden takip edeceklerdir. Hakemler zel
kullanici adi ve sifresi ile agagidakilerin URL adresini kullanir:
kayserieah.dergipark.gov.tr/jamer

Yayimlanan bir makale, derginin sorumlulugundadir. Diizenleme, revizyon, kabul ve reddetmeyle ilgili siirecler tamamen internet iizerinden
editor(ler), ve/veya hakemler tarafindan kayserieah.dergipark.gov.tr/jamer sitesi araciligi ile gerceklestirilecektir. Diizeltmeler ve dizgi sonrasinda
tiim yeniden okumalar yazar tarafindan internet iizerinden yapilmali ve belirlenen siire icinde editére geri gonderilmelidir.

Online makale gonderimi icin;
Liitfen kayserieah.dergipark.gov.tr/jamer adresini kullaniniz. Herhangi bir sorunla karsilastiginizda kayseriseah.dergi@saglik.gov.tr ile irtibata
gecmekten ¢ekinmeyiniz
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Journal of Anatolian Medical Research (JAMER) is a free access, fully electronic, timely and scientific journal of Kayseri City Education and Research
Hospital that published three times a year, in Turkish or English. Its purpose is to publish original, peer-reviewed, up-to-date basic research and
clinical reports on all fields of medicine and related health sciences. It gives high priority to articles describing effectiveness of therapeutic
interventions and the evaluation of new techniques and methods. JAMER publishes: Original Articles; Case Reports, Commentaries; Review
Articles; Editorials;

Letters to the Editor and Correspondence.

+ Research Articles

Present new and important basic and clinical information, extend existing studies, or provide a new approach to a traditional subject. Consists of

Title, Authors, their addresses, Abstract, Key Words, Introduction, Material and Methods, , Ethical Considerations, Results, Discussion,
Acknowledgements, Conflict of Interest, References, Figure Legends, Figures (up to 5), and Tables (up to 5). For research articles, main text should
not exceed 5.000 words and number of references should not exceed 40.

» Case Reports

Provide case studies of interest, new ideas, and techniques. A case presentation consists of Title, Authors, their addresses, Abstract, Key Words,
Introduction, Patients and Methods, Results, Discussion, Conclusion, Ethical Considerations, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For case reports, main text should not exceed 1.500 words (3 figure and/or 3 table) and number of references
should not exceed 20.

* Review Articles

The Editorial Board invites an author who has previous published papers on a specific area to write a review article. A reviewarticle consists of Title,
Authors, their addresses, Abstract, Key Words, Introduction, Main Sections under headings written in bold and sentence case, Subsections (if any)
under headings written in italicand numbered consecutively with Arabic numerals, Conclusion, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For the review articles, main text should not exceed 5,000 words. There is no limitation for number of references.

» Letters to the Editor
Letters are published at the discretion of the Editorial Board. Letters should be brief and directly related to the published article on which it
comments. Letters must be limited to 500 words of text, 1 table, and no more than 5 references.

« Commentaries
A commentary consists of Title, Authors, their addresses, Abstract, Key Words, Introduction, Discussion, Conclusion, Ethical Considerations,
Acknowledgements, Conflict Of Interest, References, Figure Legends, Figures, and Tables. Manuscripts should be limited to 2000 words of text.

PREPARATION OF MANUSCRIPTS

The manuscript should be prepared in accordance with The Uniform Requirements for Manuscripts Submitted to Biomedical Journals - International
Committee of Medical Journal Editors (www.icmje.org).

Manuscripts must be submitted in .doc format, and should be prepared according to the above mentioned word and reference limitations and other
related information.
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- Language
Manuscripts should be written in clear and concise English or Turkish.

+ Title Page

Title page must be submitted as a separate file. The title page should contain: (i) the title of the article in Turkish and English, which should be
condise but informative, (ii) running title should be written (iii) in the full names of each author, (iv) the institutional affiliation or name of the
department (s), (v) the full postal and e-mail address, and telephone numbers of the corresponding author. Do not use abbreviations, commercial
names or trademarks in article titles.

+ Abstract

All articles will have both Turkish and English abstract. The abstract should state the purpose of the study, main findings and the principal
conclusions in not more than 250 words with separate headings of Aim, Material and Methods, Results and Conclusion.

Abstracts for Case studies and reviews should be unstructured and not more than 200 words. Foreign author(s) need not submit an abstract in
Turkish, as the Editorial board will provide it for them.

+ Key Words

Authors must include on the title page of their manuscripts 3 to 5 key words from U.S. National Library of Medicine (NLM)’s Medical Subject
Headings (MeSH). Key words in Turkish should be given according to Turkey Science Terms (TBT) (https://www.bilimterimleri.com/). The words
must be seperated by commas.

+ Main Text

Names of the authors and their affiliations should not be stated in the file containing main text. Also remove all other information that may identify
the authors of the study to the reviewers. Text should be prepared with MS Word document. All text should be written with Times New Roman font
type at 12 font size and double spaced. The text of the article should be divided into sections with the headings Introduction, Materials and
Methods, Results and Discussion.

(i) The Introduction should state the purpose of the article and summarize the rationale for the study. Give only strictly pertinent references and
limit this section approximately to one page.

(i) The Material and Methods should describe the selection of the observational or experimental subjects clearly. Give references to established
methods including statistics. When reporting experiments on human subjects indicate whether the procedures were followed in accordance with
the ethical standards. Information about Approval of Ethics Committee should be given in this section. Give details on randomization. Manuscipts
reporting the results of randomized trials should prepare according to the CONSORT flow diagram showing the progress of patients throughout the
trial (http://www.consort-statement.org/).

Statistical methods should be explained in detail in the Materials and Methods.

(iiii) Results must be concise and include figures and tables and in logical sequence in the text, tables and figures/illustrations. Data in the text
should not be repeated in the tables or figures/illustrations.
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Figures and images should be submitted as separate files as Tagged Image File Format (with .tiff extension) or Joint Photographic Experts Group
Format (with .jpeg extension). Resolution of the figures should be at least 600 dpi. Text, tables, and figures should not be saved as MS Power Point.
Figure legends should contain enough information that can be comprehended without referring to the text. If the figure was previously published
elsewhere, the reference should be given. Symbols in the figures should be visible at these sizes and font size of the characters should be at least
8-10. In the graphs, names of the abscissa and the ordinate should be given together with their units.

Since the journal is published electronically, colored photographs are accepted. Tables should be submitted as separate MS Word documents,
not as pictures. Tables should be numbered consecutively with Arabic numerals in order of appearance in the text. Each table should have a brief
explanatory title on top together with the table number. Explanations should be at the bottom of the table as footnotes. Each column in the table
should have a precise, explanatory heading.

(iv) Discussion section emphasize the new and important aspects of the study and present your conclusions. Relate the observations to other
relevant

studies. Extent of the discussion should be parallel to other sections.

(v) Conclusion section the importance of the article should be introduced by emphasizing the contribution of the article to the literature.

» Disclosure: Authors should declare any financial support or relationships that may cause conflict of interest in this section, if any.

« Acknowledgements: If any, contributors, institutions or organizations are mentioned.

« Informed consent: Informed consent of the patients in the case reports must be obtained in person or by their legal guardian; A printed copy
is available on the journal’s website.

« Conflict of interest: Any support and relationship that may cause conflict of interest must be declared. Financial support, financial support
person, institution or organization should be given information.

REFERENCES

Vancouver referencing style should be used for all references.

References should be cited numbered in the order of mention in the text and given in parentheses at the end of the sentence.
In the main text of the manuscript, references should be cited using Arabic numbers in parentheses, like this: (1), (2).

A study by Karacavus et al. (3),

......... like this (1,2,9-11).

Journal titles should be abbreviated in accordance with the journal abbreviations in Index Medicus/ MEDLINE/PubMed. Abbreviations are not used
for journals not in the Index Medicus. There should be no mismatch between the reference list and the order in the text. Authors are responsible for
the accuracy of references. When there are six or fewer authors, all authors should be listed. If there are seven or more authors, the first six authors
should be listed followed by “et al.”

The reference styles for different types of publications are presented in the following examples:
Journal Article Format:

Author(s)— Family name and initials. Title of article. Abbreviated journal title. Publication year;volume(issue): first page number- last page number..
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Requlation of interstitial excitatory amino acid concentrations after
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cortical contusion injury. Brain Res. 2002;935(1-2):40-6.
Optional: If a journal carries continuous pagination throughout a volume (as many medical journals do), omit the month and issue number. Halpern
SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med. 2002;347:284-7.

Issue with supplement:
Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994; (102 Suppl 1):275-82.

Books:

(i) Personal Author(s);

Author(s) — Family name and initials (no spaces between initials). Title of book. Edition of book if later than 1st ed. Place of publication: Publisher
name; Year of publication.

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Moshy; 2002.

(ii) Editor(s), compiler(s) as author;

Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxiety in the dental office. Philadelphia: WB Saunders; 2002.

(iiii) Author(s) and editor(s);

Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services; 2001.
(iv) Chapter in a book;

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW editors. The genetic basis of
human cancer. New York: McGraw-Hill; 2002. p. 93-113.

(v) Organization(s) as author

American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: a plan for
progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Dictionary and similar references
Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.

Dissertation
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount Pleasant (MI): Central Michigan University;
2002.

Conference paper

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C,
Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Conference proceedings
Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. Proceedings of the 5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK.
New York: Springer; 2002.
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Internet;
(ancer-Pain.org [Internet]. New York: Association of Cancer Online Resources, Inc.; 2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Available
from: http://www.cancer-pain.org/.

For other types of resources, please visit;
(https://www.nlm.nih.gov/bsd/uniform_requirements.html).

Ethical Considerations:

Journal of Anatolian Medical Research (JAMER) expects the authors, readers, researchers, referees and editors to comply with the principles of
Research and Publication Ethics in the publication process. In these studies and scientific papers, attention should be paid to the standard, general
and specific ethical rules and responsibilities shared in the link below, according to ICMJE (International Committee of Medical Journal Editors)
recommendations and open access guides published by the Committee on Publication Ethics (COPE).
https://publicationethics.org/files/COPE_G_A4_SG_Ethical_Editing_May19_SCREEN_AW-website.pdf

Authors must state that the protocol for the research project has been approved by a suitably constituted Ethics Committee of the institution within
which the work was undertaken in Material and Methods section including The name of Ethics Committee, date and decision number and that it

conforms to the provisions of the Declaration of Helsinki. The ethics committee report may be requested from the authors if necessary.

Acknowledgement of Authorship and Transfer of Copyright Agreement: On submission of the manuscript, the authors are required tofillin
and submit the form “Acknowledgement of Authorship and Transfer of Copyright Agreement” and should clearly state their scientific contributions
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