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Saym Editor;

Tip, ilk insan var oldugundan bu yana ¢esitli zaman ve
cografyalarda gelismeler gdstermistir.® Tiptaki eski bilgi-
ler ve tekniklerin birgogu bugiin gegerliligini yitirmistir ve
kullanilmamaktadir. Ancak tip insan eylem ve etkilesim-
leri sonucu gelismeye devam etmektedir. Bu ozelligi ile
toplumlari tanimlayan kiiltiir ve diinya insanlar1 goz oniine
almdiginda genel kiiltiiriin bir parcasi olmaktadir. Bu ne-
denle tibbin kiiltiirle iligkisini g6z ardi etmemek gerek-
mektedir. Bu temel tizerine kurulan tip egitimi insanlik ta-
rihi ve bilim tarihi {izerinde yeniden diigiinme firsat1 ver-
mekte, bilimsel bilginin gelismesine katkilar sunmakta-

dir.2

Universiteler egitim, 6gretim, aragtirma ve uygulama or-
tami olurken toplumun deger yargilarini, sanata bakisini,
kiiltiiriinii ve tarihini anlamaya galisan, benimseyen ve in-
sani temel alan yaklagimla toplumsal ilerleme motivas-
yonu ortaya koyan ¢ok yonlii aydin insan yetistiren giizide
kurumlardir. Aydin insan yetistirmek genelde liniversite-
lerin olusturdugu egitim ikliminde miimkiin olurken,
ozelde aydin hekim yetistirmek tip fakiiltelerinin sorumlu-
lugundadir. Bu sorumluluk bilinciyle yetistirilen hekimler
sadece bir meslek mensubu degil, kiiltiirel birikimiyle sa-
natkar ve filozof olmaktadirlar.! Bu baglamda aydm hekim
yetistirmenin yontemlerinden birisi olarak tip fakiilteleri-
nin miize ziyaretleri ger¢eklestirmeleri tip egitimine farklt

bir perspektif katmaktadir.

International Council of Museums (ICOM) miizeleri “uy-
garlik tarihine ait her tiirlii objenin, bilimsel kurallar al-
tinda sergilenerek, halkin begeni ve kiiltiirel birikimini
zenginlestiren, arastirmacilarin ¢alismalarini kolaylastirict
ve gelistirici tarihi verilerin gelecek kusaklara aktarildig:
mekanlar” olarak tanimlamaktadir.® Tip miizeleri ise hedef
kitleye toplumsal degerleri 6gretmek, hayata ve sagliga
yonelik bakis agilar1 kazandirmak amaciyla tarihi ve kiil-
tiirel miraslarin yaninda teknolojik imkanlarla organize

edilmis kurumsal yapilar olarak karsimiza ¢ikmaktadir.*

Tarihsel ve kiiltiirel kalintilar agisindan son derece zengin
olan iilkemizde kurulan miizeler tarih, sanat ve kiiltiir 6g-
retimi agisindan son derece verimli egitim ortamlari olma
ozelligi tasimaktadir.’ Egitim ortami olarak segilen miize-
nin kurulug amaci, nitelikleri, sergilenen kalintilar ve sanat
eserleri miize ile insanlar arasindaki iliskiyi farkli bilimsel
disiplinler agisindan ele almaktadir. Boylelikle kalic1 68-
renmeyi saglayan daha aktif bir egitim ve 6grenme alani
olmaktadir.® Miizelerde meydana gelen 8grenme dogal
olarak disiplinler arasidir. Bu 6grenme formal 6grenme,
kendi kendine 6grenme gibi 6grenme sekilleriyle ¢ok ya-

kindan iligkilidir.”

Miizelerde yapilan egitimin amaglari: miizede sergilenen

nesnelerle ayn1 donemdeki insan yasantilar1 arasinda iligki
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kurmay1 saglamak; kisilerin yaratici diigiinmelerini gelis-
tirmek; degisen diinyanin fark edilmesini saglamak; geg-
misle giiniimiiz arasinda bag kurmak; beseri sorunlarin ¢6-
ziimiine yonelik bakis acis1 kazandirmak; giiniimiize yan-
styan mesleki, kiiltlirel ve sosyal yansimalarini anlamay1
saglamak; Ogrencilerin arastirmaci kimligi kazanmasina
yardimer olmak; kiiltiirel zeminde insanlar arasi iletisimi
kolaylastirmak olarak siralanabilir.® Bu amaglar dogrultu-
sunda bakildiginda tip egitiminin bir pargast olarak ger-
ceklestirilen tip ve saglik miizelerinin ziyaretleri aydin he-

kim yetistirmenin 6nemli bir pargas1 konumundadir.

Ilk dgrencileri 2016-2017 egitim dgretim déneminde alan
Kirsehir Ahi Evran Universitesi Tip Fakiiltesi, egitime
basladigr ilk yildan itibaren her yil oryantasyon haftasinda
Kayseri’de Selguklu Uygarligi Miizesi (Gevher Nesibe
Dariigsifast), Rasit Efendi Yazma Eser Kiitliphanesi ve Ahi
Evran Esnaf ve Sanatkarlar Miizesi olmak iizere {i¢ tarihi

yapiy1 ziyaret etmektedirler.

2016 yilindan itibaren her yil oryantasyon haftasi etkinlik-
leri kapsaminda geleneksel bir gezi haline gelen bu tarihi
mekan ziyaretleri, arttk 2022-2023 egitim 6gretim yilindan
itibaren tip fakiiltesi morfoloji binasinin 6niindeki duvara
yapilan gininin tanitimiyla baslamaktadir. i1k olarak, ¢ini
ve minyatiir sanatin1 bir araya getiren bu eserde bulunan
Kirsehir, Ahi Evran, Ahilik, islam Tibbi, Anadolu Sel-
¢uklu Tibb1 ve Osmanli Tibbina dair gorseller tarihsel ve

kiiltiirel perspektiften 6grencilere anlatilmaktadir.

Kayseri’de ilk durak Gevher Nesibe Dartiigsifasi’dir. Bu-
rada tip 6grencileri 1206 yilinda yapilmis olan bu tarihi ya-
pinin icerisinde ilk derslerini alarak egitim hayatlarina bag-
lamaktadirlar. 800 yildan fazla gegmisiyle ayakta duran bu
miizenin igerisinde tarihte bir yolculuk yaparak tibbin ta-
rihsel gelisimine dair bilgiler edinmektedirler. Rasit
Efendi Yazma Eser Kiitiiphanesi ziyaretlerinde Osmanli
déneminden giiniimiize ulagan bir¢ok el yazmasi eserleri
ve bazi el yazmasi tip kitaplarini inceleme sansi yakala-
maktadirlar. Bu ziyaret baglaminda kiitiiphanelerin ve kii-
tiiphaneciligin toplumsal kiiltiiriin aktarilmasina, bilim ve
insanlik tarihi agisindan 6nemine iliskin bakis agilart ka-
zanmaktadirlar. Son olarak Ahilerin meslek ahlaki egitimi
aldiklar1 ve giiniimiizde miizeye doniistiiriilen 13. yiizyil-

dan giiniimiize ulasan Ahi Zaviyesi’ni simdiki adiyla Ahi

Evran Esnaf ve Sanatkarlar Miizesini ziyaret ederek he-
kimlik sanatin1 ve meslek ahlakinin 6nemini toplumsal ve

kiiltiirel agidan kavramaktadirlar.

Boyle bir organizasyona destek veren Kirgehir Ahi Evran
Universitesi Rektorii ve Tip Fakiiltesi Dekani, tip egiti-
mine miize ziyaretlerini entegre ederek tip tarihi ve etik
egitimine 6nemli bir katkida bulunmuslardir. Bu oryantas-
yon etkinligi Kirsehir Ahi Evran Universitesi Tip Fakiiltesi
ve Erciyes Universitesi Tip Fakiiltesi Tip Tarihi ve Etik
Anabilim Dallari’nin akademik is birligiyle yapilmaktadir.
Tip egitimine miize ziyaretleri yapilarak baslanmasi; bu
baglamda hekim kimligi, hekimlik meslek ahlaki, hekim-
lik ile kiiltiir ve sanat iligkisinin tarihi perspektiften giinii-
miize yansiyan yonleriyle anlatilmasi aydin hekim yetis-
tirme agisindan degerli bir egitim modeli olarak kabul edi-
lebilir.
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The Impact of Hematological Parameters on Survival for Patients with
COVID-19

COVID-19 Hastalarinda Hematolojik Parametrelerin Sag Kalima Etkisi

Fatma YILMAZ! Murat ALBAYRAK! Abdiilkerim YILDIZ?
Hacer Berna AFACAN OZTURK* Senem MARAL! Umit Yavuz MALKAN!

Pinar TIGLIOGLU Merih Reis ARAS! " Bugra SAGLAM* "~ Mesut TIGLIOGLU*

oz
Giris: Coronavirus hastaligi 2019, siddetli akut solunum sendromu coronaviriis 2'nin (SARS-CoV-2) sebep oldugu viral bir antitedir.
Klinik ve laboratuvar belirleyicileri, mortalite riski altindaki hastalar belirleyebilir ve tedaviye rehberlik edebilir. Bu ¢aligmanin amaci,
COVID-19 hastalarinda laboratuvar parametrelerini analiz etmek ve hangi parametrelerin mortalite ve hastaneye yatisi etkiledigini
belirlemektir.

Aragclar ve Yontem: Demografik 6zellikler, tam kan sayimi (CBC) parametrelerini igeren laboratuvar parametreleri, biyokimyasal
testler, pthtilagma parametreleri, hastanede kalis siiresi ve son durum (taburculuk veya 6liim) kaydedildi.

Bulgular: Bu retrospektif ¢aligma, COVID-19 teshisi konan 101 hasta iizerinde yapildi. Analize dahil edilen 101 hasta 52(%51.5)
erkek ve 49(%48.5) kadindan olusmaktayd: ve ortalama yaglar1 65.7+14.7 idi. Izlem siiresi sonunda hayatta kalanlar ve hayatta kal-
mayanlar arasinda kargilagtirmalar yapildi. Cok degiskenli analiz, ortalama trombosit hacmi (MPV), trombosit dagilim genisligi
(PDW) ve laktat dehidrogenazin (LDH) mortalitenin 6nemli belirleyicileri oldugunu gosterdi. Hastanede kalis siiresinin cut-off degeri
10 giin olarak saptandi ve hastalar iki gruba ayrildi. Tek degiskenli ve ¢ok degiskenli modellerde, hastanede yatis siiresinin dngoriilmesi
icin anlaml1 bagimsiz parametre gdzlenmedi.

Sonug¢: Mevcut ¢alismanin sonuglari, MPV, PDW ve LDH' nin mortaliteyi 6ngdrmede 6nemli bagimsiz degiskenler oldugunu
gostermistir. SARS-CoV -2 ve SARS-CoV'nin ayni reseptdrii kullandigi bilindiginden, mutant varyantlar ve ilk varyant i¢in benzer
bir yap1 ve reseptor olabilir, dolayisiyla bu dngoriicii parametrelerin mutant varyantlarda da etkili oldugu diisiiniilebilir.

Anahtar Kelimeler: laktat dehidrogenaz; ortalama trombosit hacmi; 6liim orani; SARS-CoV-2; trombosit dagilim genisligi
ABSTRACT

Purpose: Coronavirus disease 2019 is a viral disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Clinical and laboratory predictors may provide identification of patients at risk of mortality and guide treatment. This study aims to
analyze laboratory parameters in COVID-19 patients and to determine which parameters affect mortality and hospitalization.
Materials and Methods: Demographic characteristics, the parameters including complete blood count (CBC) parameters, biochemi-
cal tests, coagulation parameters, duration of hospitalization, and final status (discharge or death) were recorded in patients diagnosed
with COVID-19.

Results: This retrospective study was conducted with 101 patients diagnosed with COVID-19. The 101 patients included in the anal-
ysis comprised 52(51.5%) males and 49(48.5%) females with a mean age of 65.7+14.7 years. Comparisons were made between sur-
vivors and non-survivors at the end of the follow-up period. Multiple analyses showed mean platelet volume (MPV), platelet distribu-
tion width (PDW), and lactate dehydrogenase (LDH) to be significant predictors of mortality. The cut-off value of the hospitalization
period was found to be 10 days; therefore, the patients were divided into two groups. In the univariate and multiple models, no signif-
icant independent parameter was observed for the prediction of hospitalization duration.

Conclusion: The results of the current study demonstrated that MPV, PDW and LDH were significant independent variables for the
prediction of mortality. As SARS-CoV-2 and SARS-CoV are known to use the same receptor, there may be similar structures and
receptors for mutant variants and the first variant, so these predictive parameters can be considered effective in mutant variants.

Keywords: lactate dehydrogenase; mean platelet volume; mortality; platelet distribution width; SARS-CoV-2
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a viral disease
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), which is a new type of coronavirus that
is a positive oriented single-stranded RNA virus, and eas-

ily transmittable from human to human.*?

Although COVID-19 most often affects the pulmonary
system, there may also be extra-pulmonary manifestations
affecting most systems, including the hematopoietic, renal,
and vascular systems.3* Computed tomography (CT), real-
time polymerase chain reaction (RT-PCR) test, and hema-
tological and biochemical parameters are the primary tests
for evaluating patients at the time of diagnosis.®

Clinical and laboratory predictors of progression may en-
able risk stratification, differentiation of severe and mild
cases, the identification of groups of patients at high and
low risk of mortality, and guide treatment. Although recent
studies have reported that severe disease and high mortal-
ity are associated with lymphopenia, thrombocytopenia,’
and lactate dehydrogenase (LDH) levels,® there is still an
unmet need for significant biomarkers to predict hospital-

ization rate and duration.

The aim of this study was to analyze laboratory abnormal-
ities in patients with COVID-19 and define which param-

eters affect mortality and hospitalization.

MATERIALS and METHODS

This retrospective study was conducted on 101 patients di-
agnosed with RT-PCR confirmed infection of SARS-
CoV-2, who were admitted to Diskapi Yildirim Beyazit
Training and Research Hospital, Ankara, Turkey, between
1 November 2020 and 1 December 2020. All participants
met the case definition criteria for the clinical diagnosis
based on the Republic of Turkey Health Ministry diagnosis
and treatment guidelines for COVID-19. A record was
made of demographic characteristics, chest CT findings,
laboratory parameters including complete blood count
(CBC) parameters, renal function tests, liver function tests,
LDH, coagulation parameters (international normalized
ratio (INR), prothrombin time (PT), activated partial
thromboplastin time (aPTT), hospitalization duration, and

final status (discharge or death). All patients were fol-

lowed until discharge or exitus.

Statistical Analysis

Data obtained in the study were statistically analyzed using
SPSS v. 27.0 software.® Descriptive statistics were stated
as mean=standard deviation (SD), median, percentage
(%), minimum and maximum values, or number (n). Cat-
egorical variables were expressed as percentage (%). The
conformity of variables to normal distribution was as-
sessed with the Kolmogorov-Smirnov test. The Mann-
Whitney U-test was used in the analysis of quantitative in-
dependent data. The Chi-square test was applied in the
analysis of qualitative independent data, and the Fischer
test was used when the Chi-square test conditions were not
met. The effect level was investigated using univariate and
multiple logistic regression analysis. A value of p<0.05
was accepted as statistically significant.

Ethical Approval and Informed Consent

All procedures performed in studies involving human par-
ticipants comply with the ethical standards of the institu-
tional and/or national research committee, and the 1964
Declaration of Helsinki and later amendments or compa-
rable ethical standards. The study was approved by the
Clinical Research Ethics Committee of the University of
Health Sciences, Digkap1 Yildirim Beyazit Training and
Research Hospital (22.03.2021-107/07).

RESULTS

Patient Demographic Data

This retrospective study was conducted on 101 patients di-
agnosed with COVID-19. In the analysis of 101 patients
with a mean age of 65.7+14.7 years, 52(51.5%) were men
and 49(48.5 %) were women. The median follow-up dura-
tion was 11£6.1 days. The descriptive statistics of the data
and distribution of demographic parameters are shown in
Table 1.

Predictors of Mortality

Patients were compared in two groups as survivors and

non-survivors at the end of the follow-up period. Age,
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mean platelet volume (MPV), platelet distribution width Table 2. The comparison of parameters between survivors and
non-survivors

(PDW), neutrophil, blood urea nitrogen (BUN), creatinine,
Mortality (-) Mortality (+)

aspartate aminotransferase (AST), LDH, PT, APTT, and VEGTELIES n(%) n(%) P
INR values were significantly higher in non-survivors than Gender
. . . Female, n(%) 43(48.3) 6(50.0) 0.9132
in survivors. Platelet (PIt) and lymphocyte count were sig- Male, n(%) 46(5L.7) 6(50.0)
g . . . . Comorbidities, n(%) 66(74.2) 10(83.3) 0.489%
nificantly lower in the non-survivors than in survivors. All Hospitalization duration
AT : <10 days, n(%) 48(53.9) 4(33.3) 0.180%2
other parameters were similar in both groups. The compar > 10 days, n(%) £1(46.1) 8(66.7)
ative analyses of the data collected in survivor and non- Variables MeanSD MeanSD p
. . Age (years) 64.3+14.7 75.3+11.2 0.012™
survivor groups are shown in Table 2. WBC, 10%/uL 92433 12.37.0 0.087 ™
HGB, g/dL 12.7£1.6 12.0£1.7 0.154™
HTC, % 39.1+4.8 38.15.1 0.517 ™
Table 1. Descriptive statistics of the data and distribution of de- PLT, 10° /uL 330.4+120.4 260.9+98.4 0.019™
mographic parameters of the patients MPV, fL 10.3+0.9 11.3+0.9 <0.001"
- s PCT, % 0.3£0.1 0.340.1 0.200™
Variables n(%) PDW, % 11.942.0 13.642.4 0.018™
Gender Neutrophil, 10%/uL 6.9+3.0 10.7+6.1 0.020 ™
Female, n(%) 49(48.5) Lymphocyte, /uL 1514.4+720.0 819.24395.0 0.001 ™
Male, n(%) 52(51.5) Monocyte, /uL 648.4£266.4 790.8+977.0 0.384 M
Comorbidities 76(75.2) Eosinophil, /uL 52.8+61.7 24.2+18.8 0.182™
HOSpitalizaﬁon duration Basophil, /uL 31.6+£26.0 34.2+31.5 0.842 ™M
o BUN, mg/dL 47.3£21.2 79.6+32.9 <0.001™
:1f0ddagss' nn((g;)) Z;g;g; Creatinine, mg/dL 0.8+0.2 1.3£1.3 0.033™
s, ni : AST, U/L 30.3+17.2 110.24238.8  0.005™
Mean+SD ALT, UL 49.2:44.1 753£1293  0.769™
Age 65.714.7 LDH, U/L 265.5+87.1 761.8£560.7  <0.001™
WBC, 10°/uL 9.6+4.0 PT, sec 10.6+3.4 11.743.4 0.024™
HGB, g/dL 12.7+1.7 APTT, sec 31.2+5.9 35.6+7.3 0.023™
HTC, % 39.0+4.8 INR, % 11203 1.340.3 0.009 ™
5 K
PLT, x107uL 322.1+119.8 Hospitalization 10.645.6 143582 0.160™
MPV, fL 10.4+0.9 duration
PCT, % 0.3£0.1 ™ Mann-Whitney U-test ¥ Chi-square test
PDW, % 12.14+2.1
Neutrophil, 10%/uL 7.3+3.7 In the univariate model, age, MPV, PDW, neutrophils,
Lymphocyte,/uL 1431.8+724.2 .
Monocyte, /uL 665.3+411.8 lymphocytes, BUN, creatinine, LDH, and aPTT were
Eosinophil, /uL 49.4+58.9 PR P e _
Basophil, /L. 31.9426.6 found to be significantly effective in the prediction of mor
BUN, mg/dL 51.1£25.0 tality. These parameters which were significant in the uni-
Creatinine, mg/dL 0.8+0.5 . . . .
AST, U/L 39.8+84.9 variate model were included in the multiple model. The
=+ . . .
f‘IE;I" LLJJ//IL 3;21'43&52.925 multiple model showed MPV (Figure 1), PDW (Figure 2),
PT, sec 10.7£3.4 and LDH (Figure 3) to be independent significant predic-
APTT, sec 31.846.2 ]
INR, % 1.240.3 tors of mortality Table 3.
Hospitalization duration (days) 11.0+£6.1
Table 3. Logistic regression analysis of factors affecting mortality
Variables Univariate Model Multiple Model
OR 95 %CI p OR 95 %CI P
Age 17 1.01-1.14 0.020
MPV 2.99 1.53-5.85 0.001 244.78 3.46-17317 0.011
PDW 1.39 1.07-1.81 0.015 0.11 0.02-0.70 0.019
Neutrophil(*10°) 1.00 1.00-1.00 0.006
Lymphocyte 1.00 1.00-1.00 0.003
BUN 14 1.02-1.07 <0.001
Creatinine 14.40 1.68-123.6 0.015
LDH 1.01 1.01-1.02 <0.001 1.01 1.01-1.02 0.001
APTT 1.10 1.01-1.21 0.030

MPV: Mean Platelet volume pdw: Platelet distribution width BUN: Blood Urea Nitrogen LDH: Lactate Dehydrogenase APM: Active partial thromboplastin
time
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Figure 1. Effect of MPV on mortality
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Figure 2. Effect of PDW on mortality
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Figure 3. Effect of LDH on mortality

Predictors of Hospitalization Duration

The cut-off value for the length of stay in hospital was
found to be 10 days; therefore, patients were separated into
two groups of <10 days and >10 days. Parameters were
compared in respect of hospitalization duration. LDH was
significantly higher in patients with >10 days of hospitali-
zation compared to patients with <10 days. Age, gender,
WBC, Hgb, Htc, platelet, MPV, PCT, PDW, neutrophil,
lymphocyte, monocyte, eosinophil, basophil, BUN, creat-
ining, AST, ALT, PT, aPTT, and INR values showed no
significant difference (Table 4).

Table 4. The comparison of parameters in respect of hospitalization duration

Variables Hospitalization<10 Days Hospitalization>10 Days P
n(%o) n(%)
Gender
Female, n(%) 27(51.9%) 22(44.9%) 0.480 2
Male, n(%) 25(48.1%) 27(55.1%) :
Mean=SD Mean=SD
Age (years) 65.3+16.6 66.1+12.6 0.850 ™
WBC, 10%/uL 8.9+3.96 10.24+£3.95 0.084™
HGB, g/dL 12.7£1.7 12.6x1.7 0.734"
HTC, % 39.0+4.6 38.9+5.2 0.964"
PLT, 10%/uL 321.7+¢101.9 322.6+137.3 0.686 ™
MPV, FI 10.3+0.8 10.5<1.0 0.163™
PCT, % 0.3+0.1 0.3£0.1 0.752"
PDW, % 11.8£1.9 12.3£2.3 0.364 ™
Neutrophil , 103/uL 6.67+3.54 8.01£3.68 0.052™
Lymphocyte, /uL 1555.8+734.2 1300.2+696.9 0.076"
Monocyte, /uL 666.5+486.3 664.1+319.4 0.794™
Eosinophil, /pL 48.7+61.3 50.2+56.9 0.745™
Basophil, /uL 31.7£29.4 32.0+£23.5 0.482m™
BUN, mg/dL 48.9+24.2 53.44£25.9 0.355™
Creatinine, mg/DI 0.9+0.7 0.8+0.3 0.188 ™
AST, U/L 46.0+117.1 33.2+19.3 0422m™
ALT, U/L 56.8+£76.4 47.7£36.0 0.480™
LDH, U/L 304.3+308.1 345.8+196.1 0.009 ™
PT, sec 10.9+4.2 10.4£2.3 0.407 ™
APTT, sec 32.6+5.8 30.9+6.5 0.162"
INR, % 1.2+0.4 1.1£0.2 0.074 "

‘Independent Samples t-test ™ Mann-Whitney U-test X’ Chi-square test
DISCUSSION

The COVID-19 pandemic that has been affecting the
whole world for the last two years and has been shown to

be a cause of serious morbidity and mortality, especially

in patients with advanced age and comorbidities.'® How-
ever, it has still not been fully clarified whether other pa-
tient- and disease-related characteristics have an effect or
not on the disease process. Although it is known that

changes in parameters, such as hematological parameters,
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that can be easily obtained during diagnosis can be seen in
the onset and course of the disease, it is not clear whether

these factors have an impact on prognosis.

In a case series published by the Chinese Center for Dis-
ease Control, overall mortality rate was 2.3%, at 8% in the
70-79 years age group and 14.8 % in patients older than 80
years.* Yang et al. and Rodriquez et al. also reported that
age and comorbidities were highly related in COVID-19
patients.® In the current study, the mortality rate was
higher because the median age was older than those in
other studies, and comorbidities were present in 83.3% of
the non-survivor group. In addition, the patients included
in this study were only selected from hospitalized patients.
As outpatients with COVID-19 were not included in this
study, mortality rate was found to be higher than those in
other studies. In this study, the effect of demographic pa-
rameters, hematological and biochemical laboratory pa-
rameters, and coagulation parameters on the hospitaliza-
tion duration and final status (discharge or death) of pa-
tients hospitalized with COVID-19 were analyzed. In this
study, the mean age of all hospitalized patients was 69
years, the mean age of patients who died was 76 years, and
the mean age of patients who were treated and discharged
was 67 years. Also, the mean age of the patients who did
not survive was 9 years higher than that of survivors. The
overall mortality rate was 11% as 25% in the 55-70 years

age group and 75% in patients older than 70 years.

In the current study, the gender distribution of patients was
48.5% female and 51.5% male. Although 50% of the pa-
tients who died and 55.1% of patients hospitalized for
more than 10 days were male, gender was not significantly
correlated with mortality and hospitalization time. Guan
W] et al. reported that 58% of the patients were male in a
study of 1099 patients with COVID-19 in China.'? S.Rich-
ardson et al. reported that 60.3% of patients were male in
the study of 5700 patients with COVID-19.%3 This male
predisposition could be explained by possible factors, such
as a higher proportion of male smokers, lifestyle habits,
enzymatic activity, metabolism, drug response or immu-
nological response.* Older age and male gender have been

identified as risk factors for in-hospital mortality.3°

Hematological laboratory abnormalities are common in
patients with COVID-19, including leukopenia, lympho-
penia and thrombocytopenia. Lymphopenia has been seen
to be a recurrent abnormality in common viral infections.
Lymphopenia associated with COVID-19 has a significant
prognostic value in patients. In a series of 1099 COVID-
19 patients, Guan et al. reported that 33.7% had leukopenia
and 83.2% had lymphopenia. Hematological abnormalities
were more significant in patients with serious presentation
compared to mild presentations: 96.1% versus 80.4% for
lymphopenia, and 61.1% versus 28.1% for leukopenia, re-
spectively.'> Wang et al. reported that 70.3% of patients
had lymphopenia, which developed more severely over
time until death in non-survivors.’® Similar to previous
studies in the literature, the results of the current study also
showed that lymphocyte count was significantly lower in
the non-survivors (819.24+395 10%/ul) than that in the sur-
vivors (1514.4+720 103/ul). SARS-CoV-2 has non-seg-
mented, single-stranded positive-sense RNA (+ssRNA), in
two main types: L types and S types. The L type which is
seen in 70% of patients is more aggressive and infec-
tious.!” Leukocyte, lymphocyte and subsets of T-cell lev-
els play a role in the immune response according to the
type of virus due to possible viral pathological mecha-

nism.18

Other commonly seen abnormalities are related to changes
in plt count and plt indices. Thrombocytopenia is one of
the most commonly encountered abnormalities in COVID-
19 patients. In the current study, the Plt value was signifi-
cantly lower in the non-survivor group than in the survivor
group. Thrombocytopenia was reported in 36.2% of pa-
tients by Guan W-j,* and in 72.5% of patients by Chang
D.? Platelet distribution width (PDW) and mean platelet
volume (MPV) are platelet volume indices (PVIs). Mean
platelet volume shows the size of platelets and platelet ac-
tivation.? Mean platelet volume levels increase with se-
vere inflammation, and changes in MPV levels have been
used in the diagnosis or prediction of diseases such as in-
fective endocarditis, brucellosis, sepsis and cellulitis and
other infections.?>?> PDW is evaluated as the coefficient
of variation in platelet size and platelet morphology, and
has been shown to be a potential predictive factor for diag-
nosis of COVID-19 with a cut-off value of 12.7 fL.2” MPV

and PDW were found to be higher in non-survivors. Giigli
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et al. reported that for every unit increase in MPV, mortal-
ity increased 1.76-fold.?® The mechanism of affect in plate-
let indices in COVID-19 patients is multifactorial. One of
the mechanisms is that the bone marrow becomes infected.
Other mechanisms are platelet destruction by the immune
activation, or platelet aggregation in the lung tissue.?® In
the current study, the results of the multiple model showed
that MPV and PDW values were significant independent
factors for the prediction of mortality.

Tao et al. reported that anemia was independently associ-
ated with progression to severe COVID-19. Mehta P et al.
reported that hyperferritinemia, which might be due to vi-
ral hyperinflammation, was associated with mortality.*° In
contrast to those studies, Wang et al. reported that most
elderly patients hospitalized with COVID-19 had lower
hemoglobin levels than the normal range, but there was no
significant difference between survivors and non-survi-
vors in terms of hemoglobin levels.3t Unlike these studies,
Justin L. et al. reported that anemia was not associated with
progression to severe COVID-19.%2 In the current study,
the results were similar to those of the above-mentioned
studies, as the hemoglobin levels of hospitalised COVID-
19 patients were lower than the normal range and not sig-
nificantly different between survivors and non-survivors
because the median age was older than in other studies as
in the study by Wang et al. Other comorbidities that could
lead to anemia were higher in both groups.

In the literature, elevated LDH levels have been indicated
with poor prognosis in patients with various viral infec-
tions.%3 Henry BM reported that elevated LDH values were
related to 6-fold increased odds of critical disease and 16-
fold increased odds of mortality in COVID-19 patients.® In
the current study, similar significant-independent effi-
ciency of LDH was observed in predicting mortality in the

multiple model.

Elevated BUN and creatinine were significantly higher in
the non-survivor group than in the survivors in the current
study but were not significant for the prediction of mortal-
ity or hospitalization duration. Acute kidney injury (AKI)
is commonly observed in patients with COVID-19.3* Both
elevated BUN at admission and increased BUN within the
first 24 hrs have been associated with increased mortal-
ity.3® Differences between the current study findings and

those of other studies are most likely explained by the cur-
rent study patients being followed up in the wards, not in
the intensive care unit. One possible mechanism of AKl is
that the systemic immune response to SARS-COV-2 leads
to a cytokine storm. Another possible mechanism is the di-
rect effect of the virus. In addition, SARS-CoV-2 RNA has
also been identified in kidney tissue and urine in COVID-
19 patients.3® ACE2 is mainly expressed in the proximal
tubules and glomeruli. Wang et al. found that entry of
SARS CoV-2 through ACE2 receptors may result in kid-

ney injury.1

With the emergence of mutant variants, the COVID-19
pandemic continues to be serious. The most important step
in determining cases with high mortality risk and requiring
hospitalization at the first admission of the patients. This
stage is very important in terms of the rapid initiation of
treatment, early use of advanced treatment methods, and
the effective use of hospital facilities and healthcare per-
sonnel. The results of the current study demonstrated that
patients with higher MPV, PDW and LDH at the time of
diagnosis have poor prognoses and should, therefore, be
managed more carefully. As it is known that SARS-CoV-
2 and SARS-CoV use the same receptors, there may also
be a similar structure and receptors in the mutant variants
as in the first variant. Therefore, these predictive parame-
ters may be considered as effective in mutant variants as
in the first virus. Nevertheless, further studies are needed

to show the effectiveness of these parameters.
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Doktorlarda Sigara Bagimhihgi: Anadolu’dan Kesitsel Bir Calisma

Smoking Addiction in Doctors: A Cross-Sectional Study From Anatolia
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Amag: Sigara kullanimi, en yaygin bagimliliklardan biridir. Tip hekimlerinde de sigara kullanimi yaygindir. Bu ¢alismada, Anadolu’da
yer alan bir ilde, doktorlarda sigara bagimliligi ile ilgili 6zellikler ve bu bagimhilig1 6nleyebilmek igin 6neriler sunulmusgtur.

Araglar ve Yontem: Calisma i¢in 363 doktor ile iletisim saglanmus, 121 doktor goniillii olarak ¢alismaya katilmigtir. Calismaya katilan
doktorlarin sosyo-demografik 6zellikleri kaydedilmis, sigara kullanim durumlari; brans, gorev yaptiklari birim, mesleki tecriibe ve
bagimlilik diizeylerine gore degerlendirilmistir.

Bulgular: Caligmaya katilan doktorlarin 92 (%76.0)’si erkek, 29 (%24.0)’u kadindir ve yas ortalamast 39.82+9.53 yildir. Doktorlarin
gorevleri ile sigara igme davramsi iligkisi istatistiki olarak anlamlidir (p=0.007). Asistan doktorlarin 6nemli bir kismi (%62.5) hig
sigara igmemistir. Dis hekimlerinin %68.4’ i, uzman hekimlerin %52.4” {i sigara igmektedir. Uzman hekimlerin branglari ile sigara
igme davranigi ve mesleki deneyim bakimindan gruplar arasindaki fark istatistiki olarak anlamli degildir (Sirastyla p=0.339, p=0.065).
Sonug: Titiin kullanimi gesitlerinden biri olan sigara kullanimi bir madde bagimliligidir. Doktorlarda sigara kullanimi yaygindir.
Doktorlarin sigaraya ilk baglama zamaninin, en sik tip fakiiltesi egitimleri déneminde oldugu goriilmektedir. Tip fakiiltesi egitim ve
Ogretiminin ilk yillarinda tiitiin bagimliligi konusu tizerinde durulmalidir. Ayrica, doktorlarin ¢alistiklar: hastanelerdeki, sigara birakma
polikliniklerine kaydi olusturularak, rutin takip ve kontrolii de faydal bir uygulama olacaktir.

Anahtar Kelimeler: bagimlilik; tip doktoru; sigara kullanimi; tiitiin ve tiitiin Girtinleri
ABSTRACT

Purpose: Smoking is one of the most common addictions. Smoking is also common among medical doctors. In this study, the charac-
teristics of cigarette addiction among doctors in a province in Anatolia and suggestions to prevent this addiction are presented.
Materials and Methods: 363 physicians were contacted for the study, and 121 physicians voluntarily participated in the study. The
socio-demographic characteristics of the doctors participating in the study were recorded, their smoking status; branch, the unit they
work in, professional experience and dependency levels.

Results: 92 (76.0%) of the doctors participating in the study were male, 29 (24.0%) were female, and the mean age was 39.82+9.53
years. The relationship between the duties of doctors and smoking behavior is statistically significant (p=0.007). A significant portion
of the resident doctors (62.5%) have never smoked. 68.4% of dentists and 52.4% of specialists smoke. The difference between the
branches of specialist physicians and the groups in terms of smoking behavior and professional experience was not statistically signi-
ficant (p=0.339, p=0.065, respectively).

Conclusion: Smoking, one of the types of tobacco use, is a substance addiction. Smoking is common in physicians. It is seen that the
first time doctors start smoking is most frequently during the medical school education period. Tobacco addiction should be emphasi-
zed in the first years of medical school education and training. In addition, routine follow-up and control will be a useful practice by
registering the doctors in the smoking cessation polyclinics in the hospitals where they work.
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GIRiS

Son giinlerde bilinen verileri degistiren COVID-19 pande-
misi gibi yeni gelismeler olsa da, mevcut bilgilere gore
diinyadaki 6liim nedenlerinden birincisi aglik, digeri tiitiin
kullanimidir. Tiitiin kullanimi, direkt ya da pasif maruziyet
ile morbidite ve mortaliteye neden olan saghk sorununa

yol agmaktadir.*

Titlin kullanimi madde bagimliliklarindan biridir. Patli-
cangiller familyasinda (solanaceae) yer alan tiitiin (nicoti-
ana), Giiney Amerika yerlilerinin uzun zamandir kullan-
diklar1 bir bitkidir. Amerika kitasinin Kesfinden sonra, tii-
tiin Diinyaya yayilmistir. Bu bitki Amerika yerlilerinin bag
agnist tedavisi i¢in kullandiklarini bilinmektedir. Porte-
kiz’deki Fransiz elgisi Jean Nicot, 1559 yilinda, bas agrisi
olan Fransiz kraligesine bu bitkiyi takdim eder ve tiitiin
kraligenin bas agrisini gegirir. 1828 yilinda tiitiin bitkisin-
den izole edilen alkaloide “nikotin” ad1 verilmistir. O y1l-
larda tiitiin, Avrupa’da degerli bir bitkidir ve saraylarda,
konaklarda varlikli kisilerin kullanir. Tiitlin (nicotiana) fa-
milyasinda 65 kadar tiir bulunmakla birlikte tiitiin tirtinle-
rinin yapiminda baglica iki tiitiin tiirii (Nicotiana tabacum

ve Nicotiana rustica) kullanilmaktadir.?

Tiitlin Griind, titin mamuld; tiitin yapraginin hammadde
olarak kullanilmasi ile yapilan ve igme (tiittiirme), buruna
¢ekme, emme ya da ¢igneme seklinde kullanilan iiriinlere
verilen addir. Tiitlin kullaniminin da birgok tipi bulunmak-
tadir. Baglica tiitiin tiriinleri: Sigara, sarmalik kiyilmug tii-
tiin, pipo tiitiinii, puro ve sigarillo, nargilelik tiitiin, enfiye
titiind ve ¢ignemelik tiitiindiir. Sigara kullanimu, tiitiin kul-
lanim1 ve bagimliligi en yaygin seklidir. Kullanimi ¢ok
yaygin; fakat birakilmasi da bir o kadar zordur. Ciinkii; bu
bir madde bagimliligidir. Psikojenik ve fiziksel bagimlilik
mevcuttur.2 Bu nedenledir ki, biitiin zararlarinin bilinme-
sine, bu konuda vakalar1 gormelerine ragmen, doktorlarda

da kullanim az degildir.

Caligmanin amaci, doktorlarda bagimlilik durumunu ve
ozelliklerini degerlendirmek, bu konuda oneriler sunmak-

tir.

ARACLAR ve YONTEM

Calismanin etik kurul onay1 Kirsehir Ahi Evran Universi-
tesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu tarafin-
dan Karar No: 12.02.20219 tarih ve 2019-03/44 sayi ile

alinmustir. Her bir katilimcidan onam alinmigtir.
Calisma Populasyonu

Caligma, ilimizde gérevli, 363 doktor ile iletisim saglana-
rak gerceklestirilmistir. 121 doktor goniillii olarak calig-
maya katilmigtir. 121 kisi ile 363 kisilik evrenin %33’line
ulasilmistir. Pandemi 6ncesi donemde baslanan g¢alismada
degerlendirme, doktorlarla yiiz yiize goriisiilerek yapilmis-
tir. Fakat pandemi nedeniyle yiiz yiize goriigmeye devam
edilememistir. Bu nedenle ¢aligmaya online devam edil-
mistir. Degerlendirme sorular1 “’Google form’” olarak ha-
zirlannistir. Bunun igin il Saglik Miidiirliigiinden gerekli
izinler almip, Saglik Midirligii telefon mesaj baglantisi
ile ilimizde gorevli tiim doktorlara bu form gonderilmistir
(EK.1).

Calismaya katilimda goniillii doktorlarin yas, cinsiyet, uz-
manlik alan1 gibi demografik ozellikleri, sigara kullanim
durumu ve 6zellikleri kaydedilmistir. Doktorlar, bransla-
rina gore; pratisyen hekim, aile hekimi, cerrahi ve dahili
bilimler, dig hekimleri seklinde gruplandirilmis ve grupla-
rin sigara i¢cme Ozellikleri ile bagimlilik durumlari deger-
lendirilmigtir. Degerlendirme i¢in, belirli bir 6l¢ek kulla-
nilmamus olup, ’Sigara kullanim durumunu’’ ortaya koy-
mak i¢in yazarlar tarafindan, 28 sorudan olusan bir deger-
lendirme hazirlanmistir. Degerlendirme sorular1 i¢in Fa-
gerstrdm nikotin bagimlilik testi kullanilmigtir. Sigara igen
grupta; sigara igme davranig 6zellikleri detaylandirilarak

istatistiksel degerlendirilme yapilmusgtir.
Istatiksel Analiz

Calismanin istatistik analizleri Statistical Package for So-
cial Sciences version 25.0 software for Windows (IBM
SPSS Statistics for Windows,Version 25.0. Armonk, NY:
IBM Corp., USA) kullanilarak yapilmustir.

Kantitatif degigkenler i¢gin normallik varsayimi Kolmogo-
rov- Smirnov ve Shapiro-Wilk testleri ile test edilmistir.
Degiskenlere ait agiklayici istatistikler Ortalama+Standart
sapma, Medyan (Min-Max), ve n (%) seklinde verilmistir.

235



Sigara bagimliligi ve doktorlar

Zorlu D.

Caligsmada yer alan degiskenlerin tek degiskenli analizleri
icin degisken tipine ve varsayimlarin saglanma durumuna

gore Chi-Square, Fisher’s Exact test, Mann-Whitney-U ve

Tablo 1. Gruplara gore agiklayici istatistikler ve grup karsilagtirmalar

independent t test, ANOVA testleri kullanilmistir. Tiim is-
tatistik analizlerde p degeri 0.05’in altinda hesaplanmasi,

istatistiksel anlamlt olarak yorumlanmistir.

Sigaray1 icmeye devam eden,  Biraktim,  Hi¢ kullanmadim,

Degiskenler Toplam, n=121 n=51 n=32 n=38 p
Yas, yil 39.82+9.53 39.68+8.59 42.81F10.17 37.50F9.75 0.066
Cinsiyet
Erkek 92 37(40.2) 30(32.6) 25(27.2) 0.018
Kadin 29 14(48.3) 2(6.9) 13(44.8)
Cocuk sayis1
Yok 34 12(35.3) 6(17.6) 16(47.1) 0.006
1 22 12(54.5) 1(4.5) 9(40.9)
2 48 17(35.4) 20(41.7) 11(22.9)
3 15 9(60.0) 4(26.7) 2(13.3)
Kronik hastahk
Yok 44 25(56.8) 7(15.9) 12(27.3) 0.080
DM 6 0(0.0) 5(83.3) 1(16.7)
FMF 2 1(0.50) 0(0.0) 1(0.50)
HT 10 2(20.0) 4(40.0) 4(40.0)
KAH 3 0(0.0) 2(66.7) 1(33.3)
Kr. Akciger Hastalig 2 2(100.0) 0(0.0) 0(0.0)
Kr. Bobrek Hastalig 2 1(50.0) 0(0.0) 1(50.0)
Kr. KC Hastalig 2 1(50.0) 0(0.0) 1(50.0)
Diger 13 5(38.5) 5(38.5) 3(23.1)
Gorevi
Asistan Doktor 8 1(12.5) 2(25.0) 5(62.5) 0.007
Dis Hekimi 19 13(68.4) 6(31.6) 0(0.0)
Pratisyen Hekim 73 26(35.6) 22(30.1) 25(34.2)
Uzman Doktor 21 11(52.4) 2(9.5) 8(38.1)
Uzman Hekim Bransi
Cerrahi 8 5(62.5) 0(0.0) 3(37.5) 0.339
Dahili 13 6(46.2) 3(23.1) 4(30.8)
Sigara Baslama Donemi
Lise oncesi 7 4(57.1) 3(42.9) - 0.795
Lisede 23 14(60.9) 9(39.1) -
Tip Fakiiltesi 42 25(59.5) 17(40.5) -
Pratisyen hekimlikte 7 5(71.4) 2(28.6) -
Uzmanlikta 2 2(100.0) 0(0.0) -
Pandemide sigara kullanim degisikligi
Arttt 10(19.6) - -
Azaldi 6(11.8) - -
Biraktim 1(2.0) - -
Degismedi 34(66.7) - -
Sigara kullanma siiresi, y1l 19.09+9.11 18.94F11.90 - 0.955
Giinde i¢ilen sigara miktari, adet 20(1-45) 10(1-45) - 0.004
Sigaray1 birakmak icin profesyonel destek
Evet 10 6(60.0) 4(40.0) 0.904
Hayir 71 44(62.0) 27(38.0)
Bagimhlik puan, Median (Min-Max) 5.0(0-10) 2.5(0.-10) - 0.000
Bagimhhik Grup, n(%)
Cok hafif Bagimlilik 29 19(65.52) 10(34.48) - 0.000
Hafif Bagimlilik 10 8(80.00) 2(20.00) -
Orta derecede bagimlilik 4 3(75.00) 1(25.00) -
Tleri derecede bagimhihik 15 9(60.00) 6(40.00) -
Cok ileri derecede bagimlilik 17 12(70.59) 5(29.41) -

DM:Diyabetes Mellitus, HT:Hipertansiyon, FMF: Ailevi Akdeniz Atesi KAH:Koroner Arter Hastaligi, Kr:Kronik

BULGULAR

Caligmaya toplam 121 doktor katilmistir. Calismaya kati-
lan doktorlarin 51 (%42.15)’ i halen sigara kullanmakta,
32 (%26.45)’ si hig sigara kullanmamis ve 38 (%31.40)" i
daha once sigara kullanmig ya da birakmustir. Katilimer

doktorlarin yas ortalamast 39.8249.53 yildir. Hig sigara

igmeyenlerin yas ortalamasi (37.50F9.75 yil) diger grup-
lardan daha disiiktiir (p=0.006). Katilimc1 doktorlarin 92
(%76.0)’ si erkek, 29 (%24.0)’ u kadindir. Erkeklerin 37
(%40.2)’ si, kadinlarin 14 (%48.3)’ ii sigara igmeye devam
etmektedir. Erkeklerin sigara birakma oranlari (%32.6) ka-
dinlardan (%6.2) daha fazladir (p=0.018). Kadnlarda si-
garaya hi¢ baglamama orani (%44.8) erkeklerden (%27.2)
yliksektir (Tablo 1).

236



Ahi Evran Med J. 2022;6(3):234-241

Tablo 2. Hekimlerde sigara kullanim durumuna gére belirlenen
ozellikler

Sigara Sigara

B e f kullanan kullanmayan P
Yas, yil 39.68+8.59 39.92¥10.22 0.891
Cinsiyet
Erkek 92 37(40.2) 55(59.8) 0.443
Kadin 29 14(27.5) 15(51.7)
Gorevi
Asistan Doktor 8 1(12.5) 7(87.5) 0.015
Dis hekimi 19 13(68.4) 6(31.6)
Pratisyen Hekim 73 26(35.6) 47(64.4)
Uzman Hekim 21 11(52.4) 10(47.6)
Uzman Hekim Bransi
Cerrahi 8 5(62.5) 3(37.5) 0.659
Dahili 13 6(46.2) 7(53.8)
Mesleki deneyim, yil 14.61F8.94 14747994 0.943
Calisma diizeni
8:00-17:00 61 23(37.7) 38(62.3) 0.293
Mesai ve Nobetli 45 23(51.1) 22(48.9)
Nobetli ¢aligma 15 5(33.3) 10(66.7)

Giinliik ¢aliyma saati 12.37F6.23  9.12F3.78 0.016
Solunumsal semptomlar
Evet 22 19(86.4) 3(13.6) 0.004

Hayir 62 32(51.6) 30(48.4)

Solunumsal semptomlar: Nefes darligi, 6ksiiriik, gogiis agrisi.

Sigara kullanma durumu ile ¢ocuk sayisi arasindaki iligki
istatistiki olarak 6nemlidir (p=0.006). Hi¢ ¢ocugu olma-
yanlarda baglamama oran1 (%47.1) daha yiiksektir. Kronik
hastalik 6ykiisii ile sigara kullanimu arasindaki iliski ista-
tistiki olarak dénemlidir (p=0.008). Kronik hastalig1 olma-
yan doktorlarin 25 (%56.8)’ i sigara kullanmaya devam et-
mekte, 12 (%27.3)’si ise daha once hig sigara igmemistir
(Tablo 1).

Katilime1 doktorlarin goérevleri ile sigara igme davranist
arasindaki iliski istatistiki olarak onemlidir (p=0.007).
Asistan doktorlarin énemli bir kismi (%62.5) hig sigara ig-
memistir. Dig hekimlerinin %68.4’i, uzman hekimlerin
%52.4” i sigara igmektedir Uzman hekimlerin branslar ile
sigara igcme davranigi arasindaki iligki anlamli degildir
(p=0.339). Mesleki deneyim ve giinliik ¢alisma saati baki-
mindan gruplar arasindaki farklilik istatistiki olarak

6nemli degildir (sirastyla p=0.065, p=0.298) (Tablo 1).

Calismanin yapildigi donemde, c¢alismaya katilan 22
(%18.2) doktor COVID-19 tanisi almustir. Tan1 alan dok-
torlarin %31.8’ i sigara igiyorken %40.9’ u hig¢ sigara ig-
memistir. Sigara tiiketmekte olan 51 doktordan 34
(%66.7)’ it pandemi doneminde sigara tiiketiminde bir de-
gisiklik olmadig1 10(%19.6)’ u ise sigara tiiketiminin art-
tigin1 bildirmistir (Tablo 1).

Giinde icilen sigara paketi miktar1 bakimindan sigara ig-
meye devam edenler ile daha dnce sigara i¢ip birakanlar

arasindaki farklilik anlamli bulunmustur (p=0.004). Sigara

icmeye devam edenlerin giinliik tiiketmis oldugu sigara

adeti, birakanlardan daha diisiik bulunmustur.

Sigara igmeye devam eden 51 doktorun 31 (%60.8)’ i daha
once sigaray1 biraktigi bir donemin oldugunu ifade etmis-
tir. Sigara tiikketmeye devam edenlerin 20 (%39.2)” si siga-

ray1 biraktig1 bir donem olmadigini bildirmistir.

Sigara igmeye devam eden doktorlardan 6’s1 sigaray1 bi-
rakmak i¢in profesyonel destek almig olmasina ragmen bi-
rakamamustir. Sigaray1 birakanlarin 27’ si ise profesyonel
destek almadan sigaray1 birakmistir. Sigaray1 birakanlarin

sadece 2’ si elektronik sigara kullanmigtir (Tablo 1).

Sigaraya tekrar baglama nedeni olarak, en fazla stres 12
(%23.5) neden olarak bildirilmistir. Su an sigara tiiketen-
lerin 28 (%54.9)’i sigaray1 birakmay1 diisiindigiini ifade
etmistir. Nefes darligi, oksiiriik, sekresyon, hiriltili solu-
num ve gogilis agris1 gibi semptomlart olanlarm 19
(%86.4)’ u sigaraya devam eden doktorlar, 3 (%13.6)’ii
daha 6nce sigara i¢ip birakanlardir (p=0.004) (Tablo 2).

Sigara igmeye devam edenler ile birakanlarin Fagerstrom
Nikotin Bagimlilik Testi puanlari arasindaki farklilik ista-
tistiki olarak &nemlidir (p=0.000). Bagimlilik gruplarin-
daki gézlem sayilar1 bakimidan da sigara igenler ile bira-
kanlar arasindaki farklilik istatistiki olarak Onemlidir
(p=0.000) (Tablo 1).

TARTISMA

Calismanin yapildig1 birimde goérevli doktorlarn sigara
igme orant, iilke verilerine gore %30.9 oraniyla daha diisiik
saptanmigtir. Yapilan ¢aligmalarda, doktorlarda sigara
icme orani ortalama %45 iken, sadece ilde sinirhi degil,
bolgede gérev yapan hekimlerin sigara igme davraniglarini
arastirmak amaciyla yapilan diger ¢alismada, oran %45.6

olarak bulunmustur.3

Goriildiigii kadariyla, sigara igimi ve saglik calisanlari;
hemgireler, hastane personeli, tip fakiiltesi ve hemsirelik
ogrencileriyle ile ¢ok sayida ¢aligma olmasina ragmen, sa-
dece doktorlarin sigara bagimlilig1 ile ilgili ¢aligmalar si-
nirlidir.*® Bu ¢aligmalara bakildiginda; tim hekimleri (63-
retim {iyeleri, uzman hekimler, asistanlar ve pratisyen he-
kimler ve dis hekimleri) kapsayan bir ¢aligmada; erkekle-

rin sigara igme orani %54.9, kadinlarin sigara igme orani
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9%39.5 olarak saptanmis.’® Yine il merkezinde gorevli dok-
torlarin sigara igme sikliginin degerlendirildigi bir baska
aragtirmada, sigara igme siklig1 erkek doktorlarda %54.3,
kadin doktorlarda %32.3 olarak bulunmus.!’ Hastanede
gorevli doktorlarin sigara igme durumunun arastirildigi bir
diger ¢alismada, katilan hekimlerin %32.6’s1 halen sigara
icmekteymis. Sigara icme kadin hekimlerde %27, erkek
hekimlerde %44 olarak bulunmus.'? Hekim, hemsire ve tip
fakiiltesi 6grencilerin sigara igme sikliginin degerlendiril-
digi bir aragtirmada, her giin sigara igme durumu erkek
doktorlarda %43.7, kadin doktorlarda %13.6 olarak sap-
tanmig. Her giin ve ara sira sigara igenler birlikte ele alin-
diginda doktorlarda sigara igme prevalansi %45.9 olarak
belirlenmis.!® Sigara icme konusundaki davranis ve tutum-
larin degerlendirildigi bir bagka ¢alismada, ¢alismaya ka-
tilan doktorlar 30’Iu yaglardaymis ve kadin erkek sayilar
hemen hemen esitmis. Halen sigara igenler hekimlerin
orant %43.9 imis.** Tiitiin kullanim1 ve sonuglariyla ilgili
vakalar1 primer takip eden gogiis hastaliklar1 hekimleriyle
ilgili ¢aligmalar ise ¢ok daha azdir. Bununla ilgili olarak
da, web-anketi degerlendirilen toplam 699 Go6giis hastalik-
lar1 hekimiyle gergeklestirilen bir caligmada, Gogiis hasta-
liklar1 hekimleri arasinda sigara igme oranlarini goreceli
diisiik bulunmus ve bu sonucun tiitiin kontrolii agisindan
dnemli bir bulgu oldugu belirtilmis.'® Goriildiigii gibi
farkli caligmalarda cinsiyet bakimindan, farkli oranlar tes-
pit edilmis olup ¢alismamizda ise, Sigara igme erkek dok-
torlarda %40.2, kadin doktorlarda %48.3 oraninda goriil-
miistiir. Bu ¢aligmalara gore ¢caligmamizda, kadmn doktor-
larda oran yiiksektir. Fakat erkeklerde de sigara birakma
oraninin (%32.6) kadinlardan (%6.2) daha fazla oldugu
saptanmigtir (p=0.018). Sigaraya hi¢ baslamama oraninin
ise kadilarda (%44.8) erkeklerden (%27.2) daha yiiksek
oldugu gorillmistiir. Hi¢ ¢ocugu olmayan doktorlarda si-
garaya baslamama oraninin (%47.1) daha yiiksek oldugu
goriilmiistiir. Yine hi¢ sigara igmeyen doktorlarin yas or-
talamasinin diisiik olmasi ¢aligmanin diger bir yiiz giildii-

riicii sonucu olmustur.

Caligmada, doktorlarin, ¢cogunlukla sigara tiiketimine ilk
olarak tniversite egitimleri doneminde baglamig olduklart
saptanmistir. Bu nedenle, T1p fakiiltesi ilk yillarinda “’Sag-
ligimiz1 koruma’’ ya da > Saglikli olabilme’” gibi baglikli

konularin derslerde yer verilmesi, 6zellikle gogiis hastalik-

lar1 miifredatina alinarak, tizerinde durulmas: tiitiin kulla-
nimina baglamay1 6nlemede etkili olabilecegini diisiiniiyo-
ruz. Yapilan bir ¢alismada, Tip Fakiiltesi ilk yilinda 6gren-
cileri sigara igme oram1 %14.7 bulunurken; son yilinda
%49.6 bulunmustur.'® Bir diger calismada, Tip Fakiiltesi
ogrencilerinde sigara igme orant %39 bulunmus ve yillar
icinde gittikge oran artmustir.t” Ulkemizde, Tip Fakiiltesi
6grencileri ve hekimlerin sigara igme oraninmn toplumla
benzerlik gosterdigi, tiitiin kontrolii ile ilgili daha kapsamli
bir egitim verilmesi gerektigi onerilmistir.”-23 Diger bir
calismada, Tip Fakiiltesi birinci ve son sinif grencilerinin
sigara igme davraniglari, nikotin bagimlilik diizeyleri ile
anksiyete diizeyleri karsilagtirilmis. Caligmaya katilan 6g-
rencilerin %33.0’li (n=66) sigara kullanmakta imis. Altinci
siniflarda (%43.3) birinci siniflara gore (%22.4) yiiksek si-
gara igme sikhigi saptanmis. Ogrencilerin %53.5’inin
kendi ifadelerine gore anksiyete semptomlari bulunuyor-
mus. Sigara i¢cen 6grencilerin anksiyete puan ortalamasi,
igmeyenlerden yiiksekmis. Nikotin bagimhlik diizeyi de
anksiyete puan ortalamasi yiiksek olanlarda daha yiiksek
tespit edilmis. Stres ve anksiyete nedeniyle Tip Fakiiltesi
egitimi boyunca, sigara kontrol programlar dnerilmis.?*
Caligmamizda, sigaraya baglamada; Tip Fakiiltesi sinifla-
rinda 6zellikli bir sonug saptanmamustir. Katilimer doktor-
larin sigaraya, Tip Fakiiltesi degisen siniflarinda, bagladik-

lar1 goriillmiistiir.

Bu ¢aligma verileriyle, bir¢ok ¢alismadan farkli olarak, he-
kimlerin branglara gore sigara igme durumlar1 da degerlen-
dirilmistir ve istatistiki olarak anlamli bulunmustur
(p=0.007). Asistan doktorlarin %62.5’i hi¢ sigara igme-
mistir. Bu sonug, geng yas grubu doktorlarda sigara konu-
sunda biling diizeyinin daha iyi oldugunu géstermektedir.
Fakat dig hekimleri (%68.4) ve uzman hekimlerde (%52.4)
sigara igme oraninin yiiksek oldugu goriilmiistiir. Ilging
olarak; Uzman hekimlerin branglar ile sigara igme davra-
nig1 arasindaki iligki anlamli degildir (p=0.339). Yani cer-
rahi ya da dahili brans arasinda fark saptanmamustir. Mes-
leki deneyim ve giinliik ¢aligma saati de bu durumu etkile-

memistir (sirastyla p=0.065, p=0.298).

Calismamizda, kronik hastalik dykiisii ile sigara kullanimi
arasindaki iliski istatistiki olarak anlamli bulunmustur
(p=0.008). Kronik hastaligit olmayan doktorlarin
25(%56.8)” i sigara kullanmaya devam etmekte, 12
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(%27.3)’sinin ise daha 6nce hig sigara igmedigi gorilmiis-

tur.

Sigara igcme davranigini etkilemeyen bir diger faktor de
COVID-19’dur. Caligmanin yapildigi donemde, 22
(%18.2) doktor COVID-19 tanis1 almistir. Tan1 alan dok-
torlarin %31.8’ i sigara igiyorken %40.9’ u hig¢ sigara i¢-
memistir. Sigara tiiketmekte olan doktorlarin bu davranisi
pandemi doneminden etkilenmemis olup doktorlarin
%66.7” it pandemi doneminde sigara tiiketiminde bir degi-
siklik olmadigint %19.6” u ise sigara tiiketiminin arttigini
bildirmistir. Sigara kullanimi1 ve COVID-19 iliskisi ile il-
gili farkl goriisleri yansitan ¢alismalar yapilmustir. Sigara
igenlerde, hi¢ igmeyenlere gore daha yiiksek oranda hasta-
Iik progresyonu goriildiigii ve sigaranin COVID-19'un
ilerlemesi igin bir risk faktorii oldugu belirtildigi gibi,?>?
sigaranin hastaligin siddeti, hastanede kalis siiresi, non-in-
vaziv mekanik ventilasyon ihtiyaci (NIMV) ve yogun ba-
kim iinitesine (YBU) yatis1 ve mortalite iizerine etkisinin
istatistiksel olarak anlamli olmadig: ifade edilen ¢aligma-

lar da bulunmaktadir.?’

Tiitlin kullanimi bir madde bagimliligidir. Bu nedenle, bi-
rey, doktor da olsa, sigaray1 birakma konusunda bilingli-
kontrollii davranis sergilemeyebilir ve tibbi destek gereke-
bilir. Ama ne yazik ki; ¢aligmamizda, sigara birakmak igin
tibbi destek alan doktor oran1 ¢ok diisiiktiir. Dikkat ¢ekici
olan tibbi destek almadan sigara birakan doktor oraninin

yiiksek olmasidir (n=27).

Nefes darligi, oksiiriik, sekresyon-hiriltilt solunum ve go-
giis agris1 gibi semptomlari olanlarin %86.4” i sigara kul-
lanimina devam eden, %13.6’i ise daha once sigara igip
birakan doktorlarda goriilmistiir (p=0.000). Sigara igen-
lerde, %3 oraninda solunumsal semptomlar olmasina rag-
men; ilging olarak, sigaray1 birakmak istemeyen doktor sa-
yist da azzimsanmayacak kadar fazladir. Bu konuda, daha
detayli bir psikolojik degerlendirme ve destek programi
gerekebilir. Ciinkii, sigaray1 birakmig fakat sonra tekrar
baslamig doktorlarin, sigaraya yeniden baglama nedenle-

rini cogunlukla “’stres’” olarak belirtilmistir.

Calismanin bir diger ilging sonucu da, sigara igmeye de-
vam eden doktorlarin giinliik tiikketmis oldugu sigara ade-
dinin, birakanlardan daha diisiik bulunmusg olmasidir. Yani

bagimliligi daha yiiksek olan doktorlarda daha az miktarda

ve siirekli sigara tiiketimi goriilmistiir. Fakat; sigara ic-
meye devam eden doktorlarda daha 6nce sigaray: birakma
orani %60.8, birakmama oranin da %39.2 oldugu goriil-
miistiir. Sigara tiiketenlerin %54.9” u sigaray1 birakmay1

diisiindiigiinii ifade etmigtir.

Nikotin bagimliligin1 degerlendiren Fagerstrom Nikotin
Bagimlilik Testinin, sigara igme ve tedavi sonuglarinin de-
gerlendirilmesinde etkili oldugu bir¢ok ¢alismada belirtil-
mektedir.?® Sigara igenlerde Nikotin bagimliligx ile cinsi-
yet, yas, medeni durum ve egitim diizeyinin etkili olmadi-
gin1 gdzlemlenmis. Ancak sigaraya baglama yasi, giinliikk
icilen sigara miktar1 ve ev iginde kisitl mekanlarda sigara
icme zorunlulugunun bagimlilig: etkileyen faktorler oldu-
gun saptanmig. Sigaranin saglik iizerindeki etkilerini di-
rekt gozlemliyor olmalarina ragmen, saglik sektoriinde ga-
listyor olmak %41.8 oraninda sigara igmeyi artirdig ifade
edilmis. Ulkemizde sigaray1 birakmak isteyenlere destek
programlarinin yetersiz oldugu, basta saglik ¢aliganlar1 ol-
mak tizere tiim toplumda sigara kullanimi ve birakilmasi
konusunun arastirilmasi gerektigi vurgulanmis. Bu konuda
daha istekli ve etkin rol alabilmeleri igin, sigarayla ilgili
planlamalarda 6nceligin saglik ¢alisanlarina verilmesi ge-
rektigi, bu sekilde sigaraya bagli hastaliklar ve bunlara
bagli saglik harcamalarinin azalacag: belirtilmistir.?* Ni-
kotin bagimliliginda, psikolojik dayaniklilik ve duygu dii-
zenleme giigliiklerini degerlendiren bir ¢alismada, sigara
igcen kisilerin duygularin1 diizenlemede daha ¢ok giicliik
cektikleri, diirtii ve stratejiler alt 6lgek puanlarinin da daha
yiiksek oldugu belirlenmis. Sigara bagimlilik diizeyleri ile
duygu diizenleme giigliiklerinin tiim gruplar (agiklik, ka-
bul etmeme, diirtii, amaglar, stratejiler) arasinda pozitif
yonlii bir baglant1 tespit edilmis. Egitim diizeyi ve sosyo-
ekonomik diizeyi daha diisiik, sigaraya daha erken yasta
baslayan, sigarayr daha uzun siiredir kullanan erkeklerin
sigara bagimlilik diizeylerinin derecede yiiksek oldugu

ifade edilmis.?

Calismamizda ise; Fagerstrom Nikotin Bagimlilik Testi
puanlarina gore; ¢ok hafif diizeyde bagimlilik oran1 daha
yiiksektir. Sigara igmeye devam edenler ile birakanlarin
Fagerstrom Nikotin Bagimlilik Testi puanlart arasindaki
farklilik istatistiki olarak 6nemlidir (p=0.000). Bagimlilik
gruplarindaki gézlem sayilar1 bakimindan da sigara igenler

ile birakanlar arasindaki ¢ok hafif diizeyde bagimlilikta
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farklilik istatistiki olarak 6nemlidir (p=0.000). Caligma so-
nuglariyla, sigara tiiketen ve %54.9 oraninda sigaray1 bi-
rakmay1 diisiindiigiinii ifade eden meslektaslarimizla go-
riismeler ve sigara birakma danigmanlik hizmeti, es za-
manl: psikiyatriden hekim arkadasimiz ile birlikte ek g6-
riismeler planlanmustir. 28 doktordan, 15 tanesine varenik-
lin, 8 tanesine Bupropion ve 5 tanesine nikotin band:
ve/veya nikotin sakizi baglanmig olup takip edilmektedir-
ler. Ayrica psikiyatrik degerlendirme sonucuna gore
15’ine antidepresan baglanmistir. Hekim dist saglik cali-
sanlarmnin sigara icme ve bagimlilik diizeyleri ile iliskili
faktorleri degerlendiren bir ¢alismada, topluma kiyasla si-
gara kullanma yayginliklarinin yiiksek oldugu goriilmiis-
tiir. Bekar ve diisiik egitimli kadin saglik caliganlari sigara
igme konusunda daha riskli grup olarak belirlenmis ve bu
bagimlilik i¢in profesyonel destek saglanmasi, sigara bi-
rakma polikliniklerine yonlendirilmelerinin yararli olacagi

ifade edilmis.%°

Caligsmanin kisitliligi, katilimei sayisinin diisiik olmasi sa-
yilabilir; fakat ilde gorevli biitiin doktorlara ulagilmis ve
katilim oran1 bu sekilde saglanabilmistir. Bunun nedeni de
pandemi déneminde doktorlarin yogun ¢alisma kosullarin-

dan kaynakli olabilir.

Calismanin bir diger kisitliligi da, ¢aligmaya katilan dok-
torlarin *’Sigara birakma’’ tedavisi ve takibindeki aktif go-
revlerinin sorgulanmamis olmasidir. Ciinkii yapilan bir ¢a-
ligmada; Aile hekimleri arasinda sigara igme prevelansi
%30.9 tespit edilmis ve bu yiiksek orana ragmen, hekim-
lerin sigara igme durumlarinin sigara birakma tedavisi ko-
nusundaki bilgi, tutum ve davraniglarini anlaml olarak et-
kilemedigi ortaya konmustur. Bu grup hekimin, sigara bi-
rakma tedavisi egitimi almig olmalarinin bilgi, tutum ve
davranis iizerine anlamli etki yarattig1 gdsterilmistir. %2

Sonug olarak; doktorlarda da sigara bagimlilig1 azimsan-
mayacak orandadir. Meslek, bu bagimliligin nedeni olarak
bile goriilmektedir. Ozellikle de COVID-19 pandemi son-
ras1 heniiz saglik politikasinda yer verilmese de, doktorlar
caligtiklar1 birim sigara birakma polikliniklerinde rutin ta-
Kip edilmelidir. Her doktorun bu konuda takip paneli olus-
turulmalidir. Bu konuda doktorlarin da rutin takip ve kont-
rolleri yapilmalidir. Bu rutin takiplerde, doktorlara sigara

birakma danisma ve destek tedavi programi belirlenebilir.

Doktorlara psikolog ve psikiatrist goriismeleri planlanabi-
lir, diizenli araliklarla bu ihtiya¢ sorgulanabilir. Sigara bi-
rakma, replasman ve psikolojik destek gibi birka¢ kompo-
nenti igeren zor ve uzun bir siiregtir. Bu nedenle 6nemli
olan baglanmamasini saglayabilmektir. Bu amagla da;
doktorlarda sigaraya baglamay1 6nlemek icin, Tip fakiiltesi
ilk y1llarinda tiitiin bagimliligi konusu {izerinde daha fazla

durulacak programlar yapilmalidir.
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Laktasyon Déneminde Olusturulan Maternal Hipertiroidiye Bagh Gelisen Ogrenme
Bozukluguna Selenyumun Etkisi
The Effect of Selenium on Learning Disability Due to Maternal Hyperthyroidism During
Lactation
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Amag: Hipertiroidi gelisimsel donemde ve yetiskin donemde hipokampal-bagimli 6grenme ve bellek fonksiyonunda olumsuz degisikliklere
neden olmaktadir. Bu ¢alismada, laktasyon doneminde L-tiroksin verilen annelerin yavrularinda meydana gelen 6grenme bozukluguna
selenyumun iyilestirici etkisi arastirild.

Araglar ve Yontem: Calismada 12 adet gebe sigan kullanildi. Gebe siganlar rastgele ii¢ gruba (grup basina n=8) ayrildi: Laktasyon donemi
stiresince L-tiroksin (0.2 mg/kg/giin) verilen anne siganlarin erkek yavrulari laktasyonel hipertiroidi grubu (LHG) nu, laktasyonel hiperti-
roidi olusturulduktan sonra 39-60. giinler arasinda selenyum uygulanan si¢anlar laktasyonel hipertiroidi+selenyum grubu (LH+SeG) nu,
laktasyon doénemi siiresince SF uygulanan anne siganlarin yavrular: kontrol grubunu (KG) olusturdu. Uzamsal 6grenme ve bellek fonksi-
yonu Morris su tanki ile test edildi (her grup i¢in n=16). Tiim dlgiimler yavru siganlarin 60-66. giiniinde yapild.

Bulgular: Tek yonlit ANOVA testi ile yapilan post-hoc testi; LHG siganlarin, kontrol grubuna gére daha uzun mesafe kat ederek ve daha
uzun siire ylizerek platformu bulduklarimni gosterdi (p<0.001). Ayrica daha yavas yiizme hiz1 ve daha yiiksek anksiyete bulgusu LHG grubu
i¢in diger bulgulara eslik etti (p<0.001). LH+SeG si¢anlarda ise kontrol grubundan anlamli bir farklilik bulunmad: (p>0.005). Probe (bellek
testi) testinde hedef kadranda bulunma siiresi bakimindan gruplar arasinda anlaml farklilik bulunmadi.

Sonug: Calisma bulgulari, laktasyon déoneminde anne siganlarda tiroit hormon seviyesi yiiksekliginin, yavru sicanlarda hipokampal bagiml
ogrenme fonksiyonunda uzun siireli olumsuz etkileri oldugunu ve bu olumsuz etkiler iizerinde selenyumun iyilestirici etkisinin oldugunu
gostermektedir.

Anahtar Kelimeler: laktasyonel hipertiroidi; morris su tanki testi; 6grenme ve bellek; selenyum
ABSTRACT

Purpose: Hyperthyroidism causes adverse changes in hippocampal-dependent learning/memory functions in developmental and adult pe-
riods. In the present study, the healing effect of selenium was investigated on learning disability in offspring of mothers given L-thyroxine
during lactation.

Materials and Methods: 12 pregnant rats were used in the study. The pregnant rats were randomly assigned into three groups (n=8/group):
Male offspring of dams administered L-thyroxine (0.2 mg/kg/day) during the lactation was formed as lactational hyperthyroidism group
(LHG), male offspring of dams administered selenium between 39-60 days after induced lactational hyperthyroidism was formed as lacta-
tional hyperthyroidism+selenium group (LH+SeG), male offspring of dams administered SF during the lactation period was formed the
control group (KG). Spatial learning/memory functions were measured with the Morris water maze (n=16/group). All measurements were
made when offspring rats were 60-66 days.

Results: Post-hoc test with one-way ANOVA revealed that LHG rats were found on the platform by traveling longer distances and swim-
ming longer than the control group (p<0.001). In addition, slower swimming speed and higher anxiety findings accompanied other findings
for the LHG group (p<0.001). There was not any significant difference between the control group and LH+SeG rats. (p>0.005). There was
also not any significant difference between the groups in terms of the time spent in the target quadrant in the probe trial.

Conclusion: The study findings show that high thyroid hormone levels in mother rats during lactation have long-term negative effects on
hippocampal-dependent learning function in offspring rats, and selenium has a healing effect on these disorders.

Keywords: lactational hyperthyroidism; learning and memory; morris water maze; selenium
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GIRiS

Tiroit hormonlari, tiroksin (T4) ve tri-iyodotironin (T3), vii-
cuttaki genel etkileri yani sira beynin normal gelisimi {ize-
rinde 6nemli role sahiptirler. Ozellikle, noronal gelisiminin
kritik periyodu olan prenatal ve postnatal donemde 6nemli
rol oynayan tiroit hormonlari, seviyesinin azalmasi ya da art-
mast durumunda, hipokampiiste yapisal ve fonksiyonel degi-
siklikler ortaya ¢ikar.! Bu degisiklikler sinaptik fonksiyon-
larda degisikliklere neden olarak 6grenme/bellek gibi biligsel
siireglerde bozukluklara ve nérolojik bozukluklara yol agar.?
Hipokampiis, beynin medial temporal lobunda yer alan, kisa
stireli bellegin uzun siireligi bellege doniistiiriilme slirecinde
Ve yer-yon bulma iglevinde rol oynayan 6nemli bir beyin ya-
pisidir.3* Hipertiroidizmin hipokampal bagimli dgrenme/
bellek islevini bozdugu yetiskin donem baslangigli sican-
larda, gelisimsel donemde ve maternal olarak laktasyon do-
neminde annelerine L-Tiroksin verilen yavru siganlarda gos-
terilmistir.>® Ayrica, morfolojik ve elektrofizyolojik ¢alis-
malar hipertiroidizmin 6grenme/bellek ile iligkili olarak ya-
pisal ve fonksiyonel plastisiteyi olumsuz etkiledigini ortaya
koymustur.®1?

Selenyum (Se), tiroid hormonu metabolizmasi ve antioksi-
dan savunma sistemleri dahil olmak {izere, bilinen birkag ana
metabolik yol igin gerekli olan, dogal olarak bulunan bir ese-
relementtir.*? Aktif parcacig1 selenosisteinler olan selenyum,
biyolojik islevlerini selenoproteinler araciligi ile gosterir. Or-
ganizmada, glutatyon peroksidaz, tiyoredoksin rediiktaz,
iyodotironin deiyodinaz gibi c¢ok sayida selenoprotein
oldugu bilinmektedir.*® Iyodotironin deiyodinazlar, tip 1
deiyodinaz (DIO1), tip 2 deiyodinaz (DIO2) ve tip 3 deiyo-
dinaz (DIO3), TH'lerin dolasimdaki ve hiicreici seviyelerinin
belirlenmesinde kritik rol oynarlar. Tip 1 deiyodinaz (pe-
riferik dokuda) ve tip 2 deiyodinaz (esas olarak beyinde)
T4'in T3'e dontisiimiinden sorumluyken, tip 3 deiyodinaz bu
hormonlardan inaktif iiriinler iiretir. Iyodotironin deiyodi-
nazlar, aktif bolgelerinde selenosistein formunda Se igerir.*?
Selenyum, hiicre i¢i glutatyon peroksidaz (GPX) gibi anti-
oksidan enzimler arasinda yer alir.*4%% Bu, tiroid'i hormon

sentezi sirasinda H202 kaynakli peroksidatif hasardan

korur.%6 Bu nedenle Se, plazmada ve hiicresel diizeyde T4/T3

diizeylerini diizenleyerek TH islevinde hayati bir rol oynar.

Selenyumun, metimazol ile olusturulan hipotiroidizmin ne-
den oldugu néronal hasara karst noroprotektif etkisi oldugu
bildirilmistir.” Buna ek olarak Se’nin oksidatif stresi azalta-
bildigi ve hipokampiiste kursun tedavisinin ardindan uzun
dénemli giigclenme (UDG)’nin indiiksiyonunu tersine ¢evire-
bildigi gdsterilmistir.'® Daha 6nceki ¢aligmalarimzda, Se ek-
sikliginin hipokampal UDG’yi bozdugunu'® ve Se’nin pro-
piltiyourasil (PTU) ile indiiklenen hipotiroidizmde goriilen
bozulmus UDG yamitlarimi diizelttigini gosterdik.?’ Fakat,
Se’nin T4 hormonu ile olusturulan hipertiroidili siganlarda
ogrenme/bellek bozuklugunu onleyip dnlemeyecegi laktas-
yon déneminde maternal olarak olusturulan deneysel hiper-
tiroidizmde heniiz arastirilmamistir. Bu nedenle, bu calis-
mada laktasyon doneminde anne siganlara L-tiroksin verile-
rek yavrularda olusturulan hipertiroidinin neden oldugu
uzamsal 6grenme fonksiyonundaki bozuklugun, yetiskin do-
nemde Se takviyesi ile diizeltilip diizeltilemeyecegi arasti-
rild1.

ARACLAR ve YONTEM
Deney Hayvanlari ve Gruplandirma

Bu caligma, Erciyes Universitesi Hayvan Deneyleri Yerel
Etik Kurulu’ndan 12.03.2014 tarih ve 14/037 sayili onay ile
Erciyes Universitesi Deneysel ve Klinik Arastirma Merkezi
(DEKAM)'nden saglanan Wistar Albino cinsi siganlar kulla-
nilarak gergeklestirildi. Calismada "Deney Hayvanlar1 Kul-
lanim ve Etik Ilkeler" dogrultusunda hayvan haklar1 ko-
rundu. Calismada gereksiz deney hayvani kullaniimamasi ve
deney hayvanlarma herhangi bir ac1 ve 1stirap verilmemesi

icin 6zen gosterildi.

Calismaya 12 adet Wistar albino tiirii gebe sican (250-300
gr) dahil edildi ve siganlar ii¢ gruba ayrildi. Laktasyon done-
minde 21 giin siireyle (dogum sonrast 0.-21. giin) periton
igine L-tiroksin (0.2 mg/kg/giin)?* enjekte edilen sicanlarin
erkek yavrular1 Laktasyonel Hipertiroidi grubunu (LHG, n=
16), laktasyonel hipertiroidi olusturulduktan sonra 39-60.
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giinler arasinda Se (igme sularina, 10 ppm) takviye edilen er-
kek yavru siganlar Laktasyonel Hipertiroidi + Selenyum gru-
bunu (LH+SeG, n=16) olusturdu. Laktasyon doneminde se-
rum fizyolojik (SF) enjeksiyonu yapilan anne siganlarin er-

kek yavrulari ise kontrol grubunu (KG, n=16) olusturdu.
Morris Su Tanki Testi

Uzamsal 6grenme ve bellek fonksiyonu Morris su tanki testi
ile degerlendirildi (her grup igin n=12-16). Morris su tanki
testi 180 cm ¢apinda, 75 cm yiiksekliginde paslanmaz gelik-
ten tiretilen bir silindir su tanki kullanilarak yapildi. Su tanki,
sicakligi 2242 °C olacak sekilde 50 cm yiiksekligine kadar su
ile dolduruldu ve toksik olmayan bir boya ile opaklastirildi.
Bir clone CD disk (CCD) kamera siganlarin yiizme siiresince
tank icindeki hareketlerini kaydetmek i¢in tankin merkezi
tizerinde olacak gekilde tavana monte edildi. Kayitlar NOL-
DUS izleme ve kayit sistemi (Noldus, Leesburg, VA) kulla-
nilarak kaydedildi. Morris su tanki testinde ilk 4 giin boyunca
ogrenme deneyleri, 5. giin ise bellek deneyi (PROBE testi)
seklinde caligildi. Sicanlar 4 giin siiresince 6grenme deney-
lerinde, her giin 4 farkli kadrandan olacak sekilde 20’ser da-
kika araliklarla suya birakildi ve suyun 1-2 cm altinda gizli
olan platform yerini 6grenmeleri i¢in siganlarm 1 dk yiizme-
sine izin verildi. Bir dakika boyunca platformu bulamayan
sicanlar siyah bir ¢ubuk yardimiyla platforma yoénlendirile-
rek, zarar vermeden platform iizerine alindi ve 15 sn bekle-
meleri saglandu. 5. giin bellegin test edilmesinde platform ¢i-
karilarak siganlarin hedef kadrandaki gegirdikleri zaman
kaydedildi. Probe deneyinde her bir sicanin, platformun bu-
lundugu kadranda diger kadranlara goére daha uzun siire bu-
lunmasi beklendi. Probe denemesi en son yapilan 6grenme
deneyinden tam 24 saat sonrasinda yapildi. Olgiimler yavru
sicanlar 60-66 giinliik olduklarinda yapildi. Her denemede,
siganlarin platformu bulmasi igin gegen siire, kat edilen me-
safe, yiizme hiz1 kaydedildi. Ayrica uzamsal 6grenme fonk-
siyonunu karsilastirmak i¢in ylizme hizindan etkilenmeyen
bir parametre olmasi nedeniyle siganlarin platforma olan or-
talama uzakliklar1 da kaydedildi. Bellegin test edilmesinde
platformun bulundugu hedef kadranda gegirilen siire kayde-
dildi. Su tanki testinin bitiminde siganlar anestezi altina ali-

narak kan ornekleri alindi.

istatistiksel Analiz

Uzamsal 6grenme ve bellek fonksiyonu testleri sonuglari’nin
istatistiksel analizi igin SPSS Version 21 paket programi®? ile
Windows 10 Bilgisayar Programinda giinler arasi kargilagtir-
malarda tekrarli 6lgtimlerde iki yonlii varyans analizi kulla-
nildi. Probe denemesinde, hedef kadranda harcanan zaman
oraninin, diger kadranlara kiyasla, rastlantisal olup olmadi-
gini1 (yani % 25 oranina gore sansin lizerinde olup olmadigini
analiz etmek i¢in Tek 6rneklem t-testi kullanildi. Bellegi test
etmek i¢in 5. Giin yapilan probe denemesi sonuglar1 ise tek
yonlii varyans (ANOVA) analizi ile degerlendirildi. Istatis-
tiksel anlamlilik diizeyi p<0.05 olarak segildi. Degerler orta-
lamaztstandart hata seklinde kullanildi.

BULGULAR
Morris Su Tanki Testi
Uzamsal Ogrenme Testinin Degerlendirilmesi

Deney grubu ve kontrol grubu siganlarin yer 6grenme dene-
melerinde; gilinler boyunca azalan kagis mesafesi
(F3,14=81.01; p<0.001, Sekil 1A) ve kags siiresi (F3,14=86.65;
p<0.001, Sekil 1B) gosterdigi belirlendi. Bu bulgular sigan-

larmn platformun yerini 6grendiklerini gostermektedir.
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Sekil 1. Morris Su Tankinda siganlarin A) platformu bulmak i¢in kat
ettigi mesafe grafigi ve B) platformu bulma siiresi grafigi. Degerler
ortalama = standart hata seklinde ifade edildi. Istatistiksel anlamlilik
p<0.05 olarak degerlendirildi. KG: Kontrol Grubu, LHG: Laktasyo-
nel Hipertiroidi Grubu, LH+SeG: Laktasyonel Hipertiroidi+Selen-
yum Grubu. *Kontrol grubu ile LHG arasinda anlaml farklilig ifade
eder. +LHG ile LH+SeG arasinda anlaml farklilig: ifade eder. Her
bir grup i¢in n=16.
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Yiizme hizi, grup iginde giinler boyunca degismezken (Giin
etkisi: F3.138=1.793; p>0.05, Sekil 2A), anlamli grup etkisi
(F246=7.677; p<0.001) ve grup X giin etkilesimi
(Fe,138=2.889; p<0.05) bulundu. Bu farkliliklar nedeni ile
gruplar arasindaki farki degerlendirmek i¢in, yiizme hizindan
etkilenmeyen bir parametre olarak degerlendirilen platforma
olan ortalama uzaklik parametresi dikkate alind1.% Bu para-
metre igin tekrarlayan 6l¢iimlii ANOVA testinde, anlamli
grup etkisi oldugu (F246=18.89; p<0.001, Sekil 2B) belir-
lendi. Gruplar arasi karsilastirmalarda LH+SeG siganlarin
kontrol (p=0.002) grubu siganlara gore anlamh diizeyde plat-
forma daha yakin, LHG siganlarin ise kontrol (p=0.002)
grubu siganlara gore anlaml diizeyde platforma daha uzak

mesafede yiizerek platformu bulduklar belirlendi.
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Sekil 2. Morris Su Tankinda siganlarin A) yiizme hiz1 grafigi ve B)
platforma olan ortalama uzaklik grafigi. Degerler ortalama+standart
hata seklinde ifade edildi. Istatistiksel anlamlilik p<0.05 olarak de-
gerlendirildi. KG: Kontrol Grubu, LHG: Laktasyonel Hipertiroidi
Grubu, LH+SeG: Laktasyonel Hipertiroidi+Selenyum Grubu.
*Kontrol grubu ile LHG arasinda anlamli farklilig1 ifade eder. +LHG
ile LH+SeG arasinda anlamli farklihigi ifade eder. # Kontrol grubu
ile LH+SeG arasinda anlaml farklilig1 ifade eder. Her bir grup igin
n=16.

Uzamsal Bellek Testinin Degerlendirilmesi

Uzamsal bellek fonksiyonu, platform havuzdan ¢ikarilarak
degerlendirildi. Tek 6rneklem t-testi, hedef kadranda harca-
nan zaman oraninin, diger kadranlara kiyasla, ii¢ grup tara-
findan 6nemli 6l¢lide sansin lizerinde oldugunu (yani % 25)
ortaya ¢ikardi. Tek-yonlit ANOVA testi ile yapilan karsilas-
tirma sonucu gruplar arasinda anlamli farklilik olmadigi

(F248=0.409; p>0.05) bulundu (Sekil 3). Bozulmus edinime

ragmen, LHG onceki platform ¢eyreginde 1 dakikalik de-
neme boyunca harcanan siirenin yiizdesi agisindan kontrol
grubundan 6nemli 6l¢iide farkli degildi (F2,51=2.31; p>0.05).
Benzer sekilde, probe denemesinde platforma olan ortalama
uzaklik ve hiz (p>0.05) agisindan gruplar arasi anlamli fark-

lilik bulunmadi.
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Sekil 3. Morris Su Tankinda siganlarin hedef kadranda bulunma sii-
resi grafigi. Degerler ortalamatstandart hata seklinde ifade edildi.
Istatistiksel anlamlilik p<0.05 olarak degerlendirildi. Gruplar aras
karsilastirmalarda anlaml farklilik bulunmadi. KG: Kontrol Grubu,
LHG: Laktasyonel Hipertiroidi Grubu, LH+SeG: Laktasyonel Hi-
pertiroidi+Selenyum ~ Grubu. Her bir grup igin n=16.

TARTISMA

Morris su tanki testinde, uzamsal 6grenme fonksiyonunu de-
gerlendirmede kullanilan platformu bulmak i¢in kat edilen
yiizme mesafesi ve kagis siiresi yiizme hizindan etkilenen pa-
rametrelerdir. Yiizme hiz1 daha yiiksek olan siganlarin plat-
formu daha hizli bulmalar1 ve daha fazla mesafe kat etmeleri
beklenen bir durumdur. Bu nedenle, uzamsal 6grenme fonk-
siyonunun karsilastirilmasinda gruplar arasinda yaniltici so-
nuglar verebilir. Mevcut bulgular, LHG si¢anlarin kontrol
grubu ve LH+SeG siganlara gore daha diisiik yiizme hizina

sahip oldugunu gostermektedir.

Hipokampus, 6grenme ve bellek siireglerinde ve yer-y6n bul-
mada 6nemli role sahiptir. Bilindigi tizere asir1 tiroid hormo-
nuna maruz kalma, beyin gelisiminin erken sathasinda, si-
canlarin hipokampusunda belirgin kimyasal ve morfolojik
degisikliklere neden olur. Bu degisikliklerin islevsel roliinii
arastiran sinirl sayida ¢alisma vardir. Anne siganlara T4 hor-
monu verilerek olusturulan maternal hipertiroidinin® ve ne-
onatal dénemde T3 hormonu ile? olusturulan hipertiroidinin

uzamsal 6grenme fonksiyonunu bozdugu bildirilmistir. Ay-
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rica, laboratuvarimizda yapmis oldugumuz daha 6nceki ¢a-
lismalarda, yetiskin donemde T4 hormonu ile tedavi edilerek
olusturulan hipertiroidinin?® ve laktasyonel dénemde mater-
nal olarak olusturulan hipertiroidinin morris su tanki testinde
uzamsal 6grenme fonksiyonunu bozdugunu gésterdik.2 Bu
caligmalarla uyumlu olarak, mevcut calisma bulgularimiz
laktasyon doneminde T4 hormonu ile tedavi edilen anne si-
canlarmn yavrularinda uzamsal O6grenme fonksiyonunun

geng-eriskin donemde bozuldugunu ortaya koydu.

Bu ¢alismada baglica, laktasyon déneminde maternal olarak
olusturulan hipertiroidinin neden oldugu bozulmus uzamsal
6grenme fonksiyonuna selenyumun iyilestirici etkisi olup ol-
madig1 arastirildi. Bu dogrultuda yapmis oldugumuz &6g-
renme denemelerinde, erigkin donemde selenyum takviyesi
yapilan laktasyonel hipertiroidili siganlarin uzamsal 6grenme
fonksiyonunun kontrol grubu ile benzer sonuglar gosterdigi
bulundu. Selenyum beyinde 6zellikle DIO2 ve DI3 enzim ak-
tivitesini artirarak etkisini gésterir.?6 Hipotiroidili siganlarda
goriilen bozulmusg 6grenme ve bellek fonksiyonunu ve azal-
mis UDG yanitlarini selenyum takviyesinin diizelttigi bildi-
rilmistir.?® Hipotiroidide gdzlenen bu bozukluklarda selen-
yumun DIO2 enzim aktivitesini artirarak T4 hormonun aktif
form olan T3 hormonuna doniigiimiinii katalize ederek gos-
terdigi diisiiniilmektedir.> Her ne kadar, hipertiroidili sigan-
larda goriilen 6grenme fonksiyonundaki bozuklugu selen-
yum takviyesinin nasil diizelttigine dair caligma bulunmasa
da selenyum bu etkisini muhtemelen DIO3 enzim aktivitesini
artirarak gosterebilir. Clinkii DIO3 enzimi T4 hormonu inak-
tif formu olan rT3 (reverse T3) hormona déniistiiriir.'? Bu
durumda, selenyum asirt T4 hormonunun hipokampiiste
olusturabilecegi olumsuz etkileri T4 hormon diizeyini azal-
tarak ortadan kaldirabilecegi diisiiniilebilir ve bu konuda mo-

lekiiler diizeyde detayli arastirmalara ihtiyag vardir.

Sonug olarak, ¢aligma bulgularimiz laktasyon doneminde
anne siganlara L-tiroksin verilerek olusturulan maternal hi-
pertiroidinin yavru siganlarda hipokampal bagimli uzamsal
6grenme fonksiyonunda uzun siireli olumsuz etkileri oldu-
gunu ve bu olumsuz etkiler {izerinde selenyumun iyilestirici

etkileri olduguna isaret etmektedir.
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Diyabetik Sican Bobrek ve Karaciger Dokularinda Karnozinin Tedavi Edici
Etkilerinin DNA Hasar1 A¢isindan Degerlendirilmesi
Evaluation of the Therapeutic Effects of Carnosine in Terms of DNA Damage in

Diabetic Rat Kidney and Liver Tissues
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oz

Amag: Diyabetes mellitus, insiilin salgisinin goreceli eksikligi veya dokularin insiiline duyarliligindaki azalmaya bagli meydana gelen
metabolik bir sendromdur. Oksidatif stresin diyabete bagli komplikasyonlarin patofizyolojisinde rol oynadigi ve DNA hasarina neden
oldugu bilinmektedir. Bu ¢alismada diyabetin bobrek ve karaciger dokularinda meydana getirdigi DNA hasarina karsi karnozinin
tedavi edici etkisinin incelenmesi amaglanmugtir.

Araglar ve Yontem: 32 tane Sprague Dawley cinsi sigan; kontrol, streptozotosin (STZ), karnozin ve STZ+karnozin grubu olmak
tizere 4 gruba ayrildi. 16 sigana 50 mg/kg STZ intraperitoneal (ip) olarak uygulandi. STZ uygulamasindan sonraki 3. giinde hayvanlarin
kan sekeri seviyesi 6l¢iildii ve 250 mg/dL’nin tizerindekiler diyabet olarak kabul edildi. Diyabetli siganlardan 8’ine 10 giin siireyle
karnozin uygulandi. Diizenli araliklarla kan sekeri seviyeleri ve viicut agirliklar 6lgiildii. Dekapitasyon sonrasi elde edilen karaciger
ve bobrek dokularinda Comet Assay yontemi ile DNA hasart belirlendi.

Bulgular: STZ grubunda viicut agirliginda azalma ve kan glikoz diizeylerinde artis meydana geldigi tespit edildi. Comet Assay yon-
temi sonuglarina gére STZ grubunun bobrek ve karaciger dokularinda DNA hasarinda artig, STZ+karnozin grubunda ise DNA hasa-
rinda azalma meydana geldigi belirlendi.

Sonug: Antioksidan olarak kullanilan karnozinin bobrek ve karaciger dokusunda diyabetin neden oldugu DNA hasarinin azalmasina
katk1 sagladigi sonucuna varildi.

Anahtar Kelimeler: comet assay; diyabetes mellitus; DNA hasari; karnozin; streptozotosin
ABSTRACT

Purpose: Diabetes mellitus is a metabolic syndrome due to a relative deficiency of insulin secretion or a decrease in the sensitivity of
tissues to insulin. It is known that oxidative stress plays a role in the pathophysiology of diabetes-related complications and causes
DNA damage. In this study, it was aimed to examine the therapeutic effect of carnosine on DNA damage caused by diabetes on kidney
and liver tissues.

Materials and Methods: 32 Sprague Dawley rats were divided into 4 groups as control, streptozotocin (STZ), carnosine and STZ+car-
nosine. 50 mg/kg STZ was administered intraperitoneally to 16 rats. On the 3rd day after STZ administration, the blood sugar level of
the animals was measured and those above 250 mg/dL were considered as diabetes. Carnosine was administered to 8 rats that were
considered to have diabetes for 10 days. Blood glucose levels and body weights were measured at regular intervals. After decapitation,
DNA damage was determined by Comet Assay method in obtained liver and kidney tissues.

Results: It was determined that there was a decrease in body weight and an increase in blood glucose levels in the STZ group. Ac-
cording to the results of the Comet Assay method, it was determined that there was an increase in DNA damage in kidney and liver
tissues of the STZ group, and a decrease in DNA damage in the STZ+carnosine group.

Conclusion: It was concluded that carnosine used as an antioxidant contributes to the reduction of DNA damage caused by diabetes
in kidney and liver tissue.

Keywords: comet assay; diabetes mellitus; DNA damage; carnosine; streptozotocin
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GIRiS

Diyabetes mellitus (DM), insiilin eksikligi veya insiilin di-
renci sonucu gelisip hiperglisemi ve glikoziiriyle kendini
gosteren, kronik ve akut komplikasyonlara neden olabilen
endokrin bir hastaliktir.! Diyabetin neden oldugu kompli-
kasyonlarin ortaya ¢ikmasinda en 6nemli etken olarak ser-
best radikal olusumuyla antioksidan savunma mekaniz-
mas! arasindaki dengesizlik sonucu olusan oksidatif stres
gosterilmektedir.? Deneysel diyabet modelinin olugturul-
masinda siklikla kullanilan streptozotosinin (STZ) etkile-
digi bolgelerden biri de niikklear DNA’dir. Streptozotosinin
hiicre i¢indeki dekompozisyonu ile meydana gelen reaktif
karbonyum iyonlar1t DNA bazlarinda alkilasyona neden
olur. Sonug olarak STZ pankreasin B hiicrelerinde hasar
meydana getirerek insiiline bagimli ve insiilinden bagim-
siz diyabete neden olmaktadir.>* Bu da pankreas: serbest

oksijen radikal hasarina daha agik hale getirmektedir.*

Antioksidanlarin oksidatif stresin olusumunu engelleyebi-
lecegi ile ilgili yapilan ¢aligsmalara giin gectik¢e hiz kazan-
maktadir. Reaktif oksijen tiirleri tarafindan hiicrelerde ha-
sara neden olan olugumlar antioksidanlarla engellenerek
hiicre, doku ve organlardaki savunma sistemleri desteklen-
mektedir.> Karnozin, serbest oksijen radikallerini etkisiz
hale getirdiginden dolay1 kuvvetli antioksidan 6zellige sa-
hip bir maddedir. Ayn1 zamanda literatiirde karnozinin,
NO fiiretimini artirict etkisi oldugunu gosteren bazi galis-
malar da bulunmaktadir. Karnozinin, bu etkisini NOS iire-
timini tetikleyerek gosterdigi diisiiniilmektedir.’ Antioksi-
dan 6zellige sahip olan karnozinin, oksidatif stres hasarina
kars1 hiicrelerdeki koruyucu etkilerine ilaveten, yapilan
hiicre kiiltiirii ¢aligmalarinda hiicrelerin yasam siiresini
uzattigi, yash hicreleri genclestirdigi, proteinlerin ve
DNA’nin glikasyonunu inhibe ettigi ve hiicresel homeos-
tazisin korunmasinda etkili oldugu belirlenmistir.® Ayni
zamanda karnozinin, diyabette olusan oksidatif hasara
kars1 koruyucu etkisi oldugu da ifade edilmektedir.” Kar-
nozinin diyabette lipid peroksidasyonunu azaltici bir mo-
lekiil olarak gorev yapabildigi, katalaz aktivitesini anlaml:
olarak artirdigr ve MDA seviyelerini de azaltti§i gozlen-

mistir, 1

Literatiirde karnozinin antioksidan 6zelligini belirlemek

i¢in yapilan ¢aligmalar bulunmasina ragmen, biyolojik et-

Kileri hakkindaki tartismalar devam etmektedir. Bu ¢alig-
manin amaci; karnozinin antioksidan 6zelliginden yararla-
narak diyabetin karaciger ve bobrek dokularinda meydana
getirecegi DNA hasari iizerine olumlu etkisi olup olmadi-

gin1 arastirmaktir.
ARACLAR ve YONTEM

Bu calisma Erciyes Universitesi Deney Hayvanlar Etik
Kurul Bagkanlhiginin 07.11.2019 tarih ve 19/210 nolu Etik
Kurul onayr dogrultusunda planlandi ve uygulandi.
Calismada, 32 adet Sprague Dawley cinsi (200-250 g)
erkek sican kullanildi. Arastirma siiresince siganlar 19-21
°C sabit sicaklikta ve uygun laboratuar kosullarinda (12
saat aydinlik/karanlik), standart ve otomatik olarak
klimatize edilen odalarda plastik kafeslerde barindirildi.
Deney boyunca siganlar giinliik igme suyu ve pelet yemle
beslendi. Deney baglangicinda siganlarin viicut agirliklart

Olgtilerek rastgele 4 gruba ayrildi.

Kontrol grubuna; deney siiresince intraperitoneal olarak
serum fizyolojik uygulamasi yapildi. STZ grubuna; 0.1 M
sitrat tamponu (pH:4.5) igerisinde hazirlannmis Streptozo-
tosin (50 mg/kg, ip) uygulamasi yapildi.}! STZ+Karnozin
grubuna; 0.1 M sitrat tamponu (pH:4.5) igerisinde hazir-
lanmig Streptozotosin (50 mg/kg, ip) uygulamasi+10 giin
stiireyle 10 mg/kg karnozin (ip) uygulamasi yapildi. Kar-
nozin grubuna; On giin boyunca 10 mg/kg*? karnozin uy-
gulamasi yapildi. Deney sonunda siganlar Xylasin+Keta-
min (10 mg/kg+75 mg/kg, ip) ile anestezi altina alinarak

doku 6rnekleri ¢ikarildi.
Kan Seker Diizeylerinin Belirlenmesi

Siganlara herhangi bir madde uygulamasi yapilmadan
once kuyruk veninden kan ornekleri alinarak glikometre
ile ol¢iillip kan glikoz seviyeleri belirlendi. Ayn1 giin 0.1
M sitrat tamponu (pH:4.5) igerisinde hazirlanmig STZ (50
mg/kg) enjeksiyonu yapildi. STZ enjeksiyonundan 72 saat
sonra siganlarin kan glikoz diizeyleri oOlgiilerek, 250
mg/dL nin iizerinde olanlar diyabetli olarak kabul edildi.®
Deneyin basladigi giin ile karnozin uygulamalarinin 1., 5.
ve 10. giiniinde olmak tizere kan glikoz diizeyleri ve viicut

agirliklari toplam 4 kez 6l¢iildii.
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Doku DNA Hasarmin Degerlendirilmesi

Bobrek ve karaciger dokusu DNA hasari, tek hiicre diize-
yinde Comet assay kullanilarak aragtirildi. Comet assay
notral sartlar altmda uygulandi.'® Floresan mikroskop
(Olympus, BX51, Tokyo, Japonya) kullanilarak 200x bii-
yiitmede goriintiiler alind1. Her gruptan rastgele secilen 50
hiicrenin  goriintisii, Comet Assay Software Project
(CASP-1.2.2/Windows 2010) kullanilarak analiz edildi.
DNA hasarimin miktarint hesaplamak igin yedi parametre
(bas, kuyruk ve comet uzunlugu, bas DNA, kuyruk DNA,
kuyruk momenti ve olive kuyruk momenti) kullanildi.
DNA hasar1, bobrek ve karaciger hiicrelerinin ¢ekirdekle-
rinden go¢ eden ve kuyruklu yildiza neden olan pargalan-
mis DNA tarafindan tespit edildi. Kuyruklu yildiza neden

olmayan gekirdekler hasarsiz olarak degerlendirildi.'
Istatistiksel Analiz

Istatistiksel verilerin analizi SPSS 22 (Statistical Package
fort he Social Sciences) yazilim programi kullanilarak sa-
yisal degiskenlerin normal dagilimi Shapiro-Wilk testi ile
degerlendirildi. Gruplar arasi karsilastirmalar; normal da-
gihm gosteren degiskenlerde Tek Yonli Varyans Anali-

ziyle, fark olmas1 halinde ise ¢oklu karsilastirmalar Tukey

testiyle yapildi. Normal dagilim gdstermeyen degisken-
lerde gruplar arasi karsilastirmalar Kruskal-Wallis Anali-
Ziyle yapildi. Ortaya ¢ikan farkin hangi gruplar arasinda
oldugunu belirlemek i¢in de Dunn testi yapildi. p<0.05 de-

geri istatistiksel olarak anlamli kabul edildi.

BULGULAR

Kontrol ve deney gruplarinin viicut agirhigi bulgularinin is-
tatistiksel karsilagtirmasi Tablo 1’de sunulmustur. Orta-
lama viicut agirliklar istatistiksel olarak degerlendirildi-
ginde; deney baslangicinda (p=0.608) ve karnozin uygula-
masinin 1. giiniinde viicut agirliklar1 agisindan kontrol ve
deney gruplari arasinda anlamlilik diizeyinde fark olma-
digr tespit edilmistir (p=0.142). Karnozin uygulamasinin
5. gliniinde ortalama viicut agirliklan istatistiksel olarak
degerlendirildiginde; kontrol grubu ile karnozin ve
STZ+karnozin gruplar arasinda anlamli fark olmadigi, an-
cak kontrol grubu ve STZ grubu arasinda anlamli fark ol-
dugu tespit edilmistir (p<0.001). Karnozin uygulamasinin
10. giiniinde ortalama viicut agirliklar1 tim gruplar i¢in is-
tatistiksel olarak degerlendirildiginde; tek farkin kontrol

ile STZ gruplar arasinda oldugu belirlenmistir (p<0.001).

Tablo 1. Kontrol ve deney gruplarina ait viicut agirliklari ve kan glikoz diizeyi.

Olgiim giinleri Kontrol STZ Karnozin STZ+Karnozin p
Ortalama+SD Ortalama+SD Ortalama=SD Ortalama=SD

5  Deney baslangicinda 273.13+£25.47% 257.13+17.912 268.50+43.57% 281.88+51.16% .608
Eﬂ Karnozin lamasinin 1. eiinii 276.50+34.45% 246.13+36.93% 264.13+16.812 272.00+£9.27% 142
= arnozin uygulamas . glinti
2 Karnozin uygulamasinin 5. giinii 282.75+38.75% 236.13+£14.74° 270.00+12.432 257.50+20.50% <0.001
=
>

Karnozin uygulamasmin 10. giinii 284.25+30.59% 253.00+17.32° 269.13+£15.36% 263.88+19.09% <0.001
= Deney baslangicinda 111.50+16.69* 112.25+27.212 117.88+21.29% 115.88+18.86% .923
P
N
2 Karnozin uygulamasinn 1. giinii 127.00+25.432 459.50+93.96" 120.88+29.522 309.25+80.77° <0.001
N
<
= Karnozin uygulamastnin 5. giinii 132.38+17.53? 752.00+£95.71° 128.13+23.94% 364.00+71.02° <0.001
on
5 Karnozin uygulamasmin 10. giinii 137.50+22.892 637.25+84.67° 120.50+26.212 469.13+77.99° <0.001

Ayni satirda yer alan ayni harfler gruplar arasi benzerligi, farkli harfler farklihig: ifade etmektedir.

Tiim gruplara ait kan glikoz diizeylerine bakildiginda di-
yabetik gruplardaki sicanlarn kan glikoz diizeylerinin
kontrol grubuna gore istatistiksel olarak anlamlilik seviye-
sinde yiikseldigi (p<0.001) saptanmustir (Tablo 1). Deney

baglangicinda ortalama kan glikoz diizeyleri istatistiksel

olarak degerlendirildiginde; kontrol ve deney gruplari ara-
sinda anlamh fark olmadig: tespit edilmistir (p=0.923).
Karnozin uygulamasmin 1., 5. ve 10. giiniinde ortalama
kan glikoz diizeyleri istatistiksel olarak degerlendirildi-
ginde; kontrol ve karnozin gruplari arasinda anlamli bir

fark olmadig, fakat kontrol grubuyla kiyaslandiginda STZ
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ve STZ+karnozin gruplari arasinda anlamli fark oldugu
gdzlenmistir (p<0.001). ilaveten STZ+karnozin grubunda
ortalama kan glikoz diizeyinin STZ grubuna gore istatis-
tiksel olarak da anlamlilik seviyesinde farkli oldugu tespit

edilmigtir (p<0.001) (Tablo 1).

Calisma sonunda siganlardan alinan bdbrek (Sekil 1) ve
karaciger (Sekil 2) doku 6rneklerinde DNA hasar diizey-

leri notral comet yontemiyle belirlendi.

Tablo 2. Bobrek dokusuna ait commet assay sonuglar.

Kontrol ve deney gruplarinda DNA hasarini tayin ettigi-
miz ¢alismamizda, kontrol ve deney gruplarinda, kontrol
grubuna gore STZ grubunun comet parametrelerinin an-
lamli bir sekilde yiiksek oldugu goriildii. STZ grubuyla,
karnozin ve STZ+karnozin gruplarn karsilastirildiginda,
antioksidan olarak karnozin uygulanan gruplarda comet
parametreleri daha diisiiktii (Tablo 2 ve 3).

Olgiim Bolgeleri

Kontrol

Karnozin STZ STZ+Karnozin p
OrtalamazSD Ortalama+SD OrtalamaSD Ortalama+SD
Bas uzunlugu (um) 118.08+15.672 134.76+13.54° 132.16+18.33° 131.72422.02° <0.001
Kuyruk uzunlugu (um) 17.54+8.29% 44.54+11.59° 87.60+16.82° 61.78+15.13¢ <0.001
Comet uzunlugu (pum) 135.60+17.02% 179.30+21.68° 219.76+27.244° 193.50+29.78¢ <0.001
Bas DNA (%) 95.54+1.29% 92.52+1.81° 82.32+1.64¢ 90.46+1.47¢ <0.001
Kuyruk DNA (%) 4.46+1.29° 7.48+1.81° 17.68+1.64° 9.54+1.47¢ <0.001
Kuyruk momenti 1.16+0.37° 3.50+1.46° 15.48+4.00° 6.64+3.04¢ <0.001
Olive kuyruk momenti 2.64+1.04° 5.00+1.61° 13.68+3.51° 7.68+4.73¢ <0.001
Ayni satirda yer alan ayni harfler gruplar arasi benzerligi, farkli harfler farklilig1 ifade etmektedir.
Tablo 3. Karaciger dokusuna ait commet assay sonuglari.
Ol¢iim Bolgeleri Kontrol Karnozin STZ STZ+Karnozin p
OrtalamazSD Ortalama+SD Ortalama+SD Ortalama£SD

Bas uzunlugu (um) 131.40+19.93° 136.76+22.09% 146.04+20.41° 139.68+17.37° .004
Kuyruk uzunlugu (pm) 29.18+7.95% 57.58+17.24° 84.90+17.10¢ 58.96+12.09° <0.001
Comet uzunlugu (um) 160.58+24.402 194.34+25.43° 230.94+27.11° 198.6419.99° <0.001
Bas DNA (%) 96.20+0.90? 92.46+1.96° 85.34+2.24°¢ 90.40+1.52¢ <0.001
Kuyruk DNA (%) 3.80+0.90? 7.36+2.13° 14.66+2.24° 9.62+1.49¢ <0.001
Kuyruk momenti 1.344+0.47% 6.16+3.17° 12.58+4.47° 5.74+1.98° <0.001
Olive kuyruk momenti 2.42+0.90* 7.46+2.74° 12.50+3.14° 7.38+1.53° <0.001

Ayni satirda yer alan ayni harfler gruplar arasi benzerligi, farkli harfler farklihg: ifade etmektedir

A

Sekil 1. Bobrek doku hiicrelerine ait comet resimleri ve degerleri A) Kontrol tail DNA %4.46, B) Karnozin tail DNA %7.48, C) STZ tail DNA

% 17.68, D) STZ+ Karnozin tail DNA % 9.54.
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Sekil 2. Karaciger doku hiicrelerine ait comet resimleri ve degerleri A)Kontrol tail DNA % 3.8, B) Karnozin tail DNA % 7.36, C) STZ tail

DNA % 14.66, D) STZ+ Karnozin tail DNA % 9.62.

Bobrek dokusuna ait bas uzunlugu parametresi istatistiksel
olarak degerlendirildiginde; kontrol grubu ile karnozin,
STZ ve STZ+karnozin gruplari arasinda anlamh fark ol-
dugu belirlendi (p<0.001). Kuyruk ve comet uzunlugu, bas
DNA, kuyruk DNA, kuyruk ve olive kuyruk momenti ba-
kimindan elde edilen veriler istatistiksel olarak degerlen-
dirildiginde; kontrol, karnozin, STZ ve STZ+karnozin
gruplart arasinda anlamli fark oldugu tespit edildi
(p<0.001).

Karaciger dokusuna ait bag uzunlugu parametresi istatis-
tiksel olarak degerlendirildiginde; en yiiksek DNA hasari-
nin STZ grubuna ait oldugu belirlendi. STZ gubundaki bu
artis kontrol ve STZ+karnozin grubuna gore istatistiksel
olarak anlamlilik seviyesindeydi (p<0.001). Comet assay
yontemiyle bas ve kuyruk DNA 6l¢iimlerinden elde edilen
veriler istatistiksel olarak degerlendirildiginde; kontrol,
karnozin, STZ ve STZ+karnozin gruplari arasinda anlamlt
fark oldugu tespit edildi (p<0.001). Ayrica kuyruk ve co-
met uzunlugu, kuyruk ve olive kuyruk momenti agisindan
elde edilen veriler degerlendirildiginde de; kontrol, STZ ve
karnozin gruplari arasinda anlamli fark oldugu belirlendi
(p<0.001). Ancak yapilan analiz sonucunda elde edilen ve-
riler agisindan karnozin ve STZ+karnozin gruplari ara-

sinda anlamli farklilik g6zlenmedi.

TARTISMA

Diyabetes mellitus, pankreasin salgiladig1 insiilin hormo-
nunun yetersizligi veya etkisizligi nedeniyle olusan, kar-
bonhidrat, protein ve yag metabolizmasindaki degisiklik-
leri igeren, hiperglisemiyle karakterize, mortalitesi ve mor-
biditesi yiiksek metabolik bir hastaliktir.*> Diyabetik s1-
canlarda hiperglisemi,'®” polidipsi, poliiiri ve canli viicut
agirhginda azalma meydana geldigi bildirilmigtir.® STZ
ile deneysel diyabet olusturulan siganlarin agirliklarinin
ilerleyen giinlerle birlikte anlaml: bir sekilde azaldig: ya-
pilan ¢aligmalarda da bildirilmistir.>-?? Bu arastirmada da,
STZ grubunda ortalama viicut agirliginda azalma meydana
geldigi belirlendi. Elde edilen veriler istatistiksel olarak
degerlendirildiginde 5. giinde STZ grubuyla kontrol ve
karnozin gruplari arasinda, 10. giinde ise STZ grubu ile sa-
dece kontrol grubu arasinda anlamlilik seviyesinde fark ol-
dugu belirlendi. Bununla birlikte viicut agirligi degerlen-
dirildiginde kontrol ve karnozin gruplar1 arasinda anlaml
fark olmadig: tespit edildi. Bdylece karnozin uygulamasi-
nin diyabetli siganlarin canli viicut agirh@im yiikselttigi ve
diyabetin lipolitik ve proteolitik etkilerine kars1 koruyucu

olabilecegi diistiniildi.

Literatiirde deneysel diyabet modelinin olusturulmasinda
kullanilan STZ nin sitotoksik etkiye sahip oldugu ve pank-
reatik B hiicrelerine karsi spesifik toksisite gostererek 3

hiicrelerinde deformasyona neden oldugu,?® bunun sonucu
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olarak da glikoz oksidasyonunun bozuldugu, insiilin sen-
tezinde ve salgilanmasinda azalma meydana geldigi bildi-

rilmigtir.2*

Literatiirde yer alan deneysel diyabet calismalarinda kan
glikoz diizeyinde artis meydana geldigi bildirilmistir.25-2
Mevcut ¢alismada da, deney baglangicindan bitimine ka-
dar gegen tiim siire¢ igerisinde STZ ve STZ+karnozin
gruplarinda kan glikoz seviyesinde artisin devam ettigi be-
lirlendi. Ancak antioksidan olarak kullanilan karnozinin
STZ+karnozin grubunda kan glikoz diizeyini diigiirdigi,

bu diisiisiin STZ grubuna gore istatistiksel olarak anlaml

oldugu belirlendi.

DNA kolaylikla zarar gorebilen bir molekiildiir ve giinde
yaklagik olarak on bin defa serbest radikal saldirisina ma-
ruz kalmaktadir. DNA’y1 hedef alan serbest radikal atak-
lar1, hiicre 6liimlerine ve mutasyonlara neden olmaktadir.3
Hidroksil radikalleri ¢ogunlukla bazlar ve deoksiribozlarla
reaksiyona girerken, hidrojen peroksit membranlardan ge-
¢ip cekirdegin DNA'sina ulagarak hiicre disfonksiyonuna
ve dliimiine neden olabilmektedir.3* Diyabetes mellitusta
ilerlemis glikozillenme {iriinlerinin DNA'y1 etkilemesi so-
nucunda, DNA zincirinde kirtlmalar, kromozomal degisik-
likler, DNA'nin replikasyonunda, tamirinde ve transkripsi-
yonunda bozukluklar olusmaktadir.®? Kushwaha ve arka-
daslar1® streptozotosine bagli diyabet olusturulan sigan-
larda DNA hasar1 ve apoptozise karsi enalaprilin koruyucu
etkilerini arastirmislar ve streptozotosin uygulanan DM
grubunun karaciger, kalp ve bobrek dokularinda kuyruk
uzunluklarinin kontrol grubuna gore ¢ok daha fazla oldu-
gunu comet yontemi ile ortaya koymuslardir. Ayrica de-
neysel hayvan caligsmalart diginda diyabetik hastalara ait
DNA hasarinin comet yontemi ile aydinlatildig1 arastirma-
larda hasarin artan hiperglisemiye paralel olarak yiiksel-

digi de bildirilmistir.3+3"

Antioksidan ajanlarin, 'pro-oksidan' aktiviteye de sahip ol-
dugu bilinmektedir.® Baz1 antioksidan ajanlarm in vitro
hidrojen peroksit iirettigi bildirilmistir.*® Bu ajanlar sito-
toksik olabilir ve DNA zincir kirilmalar1 ve baz modifikas-
yonuna sebep olabilir. Bununla birlikte karnozin aracili
koruyucu etkinin kesin molekiiler mekanizmalar: hala tam

olarak bilinmemesine ragmen;*

mevcut ¢caligmanin karno-
zin grubunda, kontrol grubuna kiyasla daha yiiksek DNA

hasari oldugu belirlendi. Ayni zamanda karnozinin STZ ile

olusan DNA hasarini azalttig1 da tespit edildi. Bu durumda
karnozinin STZ ile olusan DNA hasarina kars1 koruyucu
etki olusturabildigini ancak kendisinin muhtemelen doz
bagimli DNA hasar1 olusturdugunu soyleyebiliriz. STZ ile
diyabet olusturulan siganlarda serbest radikal {iretiminde
artis meydana geldigi bildirilmistir. Serbest radikallerde
meydana gelen artig antioksidan savunma bilesenlerini
azaltarak, hiicre fonksiyonlarmin bozulmasma ve hiicre
membraninda oksidatif hasarin olusmasina neden olmak-

tadir.*!

Sonug olarak; karaciger ve bobrek dokularinda diyabete
bagli olarak DNA hasarinin meydana geldigi olusturdugu-
muz deneysel diyabet modelinde belirlendi. Karnozinin,
diyabete bagli olarak ortaya ¢ikan bobrek ve karaciger do-
kularindaki hasara kars1 iyilestirici etki meydana getirdigi,
DNA’da olugan hasar1 azaltarak hiicre ve dokular1 lipid pe-

roksidasyonunun zararl etkilerinden korudugu diisiiniildii.
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The Relationship of Vitamin D Levels with Disease Severity, Balance, and Falls in

Parkinson’s Disease

Parkinson Hastaliginda D Vitamini Diizeyinin Hastalik Siddeti, Denge ve Diisme ile
Tliskisi

Merve Damla KORKMAZ?

0z

Amac: Parkinson hastaliginda serum D vitamini diizeyleri ile hastalik siddeti, denge sorunlari, diisme ve diisme korkusu arasindaki
iliskiyi degerlendirmekti.

Aragclar ve Yontem: Bu ¢aligma retrospektif, kesitsel olarak tasarlandi. Caligmaya 45-80 yas aras1 Parkinson hastalari ile saglikli
kontroller dahil edildi. Calismanin sonug &lgiitleri, serum 25(OH) D vitamini seviyeleri, Hoehn& Yahr Olgegi (HY), Birlesik Parkinson
Hastalig1 Derecelendirme Olgegi-IIT (BPHDO-IIT), Berg denge 6lgegi (BDO), Tinetti testi (TT) ve Uluslararas1 Diisme Etkinligi Olcegi
(DEO-U) idi.

Bulgular: Caligmaya Parkinson hastaligi (PH) olan yetmis iki katilimer ve altmig saglikli kontrol dahil edildi. Ortalama 25(0OH) D
vitamini diizeyi PH grubunda 17.8+8.2 ng/ml, kontrol grubunda ise 22.2+9.7 ng/ml idi. Gruplar arasinda 25(OH) D vitamini diizeyleri
acisindan istatistiksel olarak anlamli fark vardi (p=0.005). PH grubundaki katilimcilar, HY olgegine gore iki gruba ayrildi (Erken evre
grubu: Evre 1-2; fleri Evre grubu: Evre 3-4). Ortalama 25(OH) D vitamini diizeyi erken evre grupta 18.6+7.8 ng/ml iken ileri evre
grupta 16.5+8.8 ng/ml idi. Her iki grupta da istatistiksel olarak anlamli fark saptanmadi (p=0.299). Pearson analiz sonuglarina gére
PH grubunda, 25(0OH) D vitamini diizeyleri, HY evreleri, BDO, TT, DEO-U ve BPHDO-III arasinda korelasyon yoktu (p>0.05).
Sonug: PH'da serum D vitamini diizeyleri saglikli kontrollere gore daha diisiiktii. Ancak PH'da serum D vitamini diizeyleri ile hastalik
siddeti, denge sorunu ve diisme korkusu arasinda anlamli bir iliski bulunamadi.

Anahtar Kelimeler: diisme korkusu; norodejenerasyon; postiiral instabilite; vitamin D eksikligi
ABSTRACT

Purpose: To evaluate the relationship between serum vitamin D levels with disease severity, balance problems and fear of falling in
Parkinson’s disease.

Materials and Methods: This was a retrospective, cross-sectional study. Participants with Parkinson’s disease and healthy controls
aged 45-80 years were included in the study. The outcomes of the study were serum 25(OH) vitamin D levels, Hoehn&Yahr Scale,
Unified Parkinson’s Disease Rating Scale-I11, Berg balance scale, Tinetti test, and International Falls Efficacy Scale scores.

Results: Seventy-two participants with Parkinson’s disease and sixty healthy controls were included in the study. The mean 25(OH)
vitamin D level was 17.8+8.2 ng/ml in the PD group, while it was 22.2+9.7 ng/ml in the control group. There was a statistically
significant difference in terms of 25(OH) vitamin D levels between the groups (p=0.005). The participants in the PD group were
divided into two groups according to the HY scale scores (Early-stage group: Stage 1-2; Advanced-Stage group: Stage 3-4). The mean
25(0OH) vitamin D level was 18.6+£7.8 ng/ml in the early-stage group, it was 16.5£8.8 ng/ml in the advanced-stage group. No
statistically significant differences were identified in both groups (p=0.299). There was no correlation between 25(0OH) vitamin D
levels, HY stages, BBS, TT, FES-I, and UPDRS-III in PD group (p>0.05).

Conclusion: Vitamin D levels were lower in PD than that in healthy controls. However, no significant relationship was found between
vitamin D levels and disease severity, balance problem, and fear of falling in PD.

Keywords: fear of falling; neurodegeneration; postural instability; vitamin D deficiency
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INTRODUCTION

Parkinson’s disease (PD) is a neurodegenerative disease
characterized by bradykinesia, resting tremor, rigidity, and
postural instability. These motor symptoms are thought to
be caused by the loss of dopaminergic cells in the basal

ganglia.

Vitamin D is a secosteroid that is associated with calcium
homeostasis, bone health, and also muscular, endocrine,
immune, and central nervous systems.>? It is known that
the enzyme that converts vitamin D to the active form and
the vitamin D receptors are present in the human brain.?
Recent studies demonstrated the role of vitamin D in
neurodegenerative diseases. Neuroprotective factors
regulate nerve growth or protect the nerves against
cytotoxicity.* According to several studies, 1.25(0H)2D3
regulates the synthesis of Neurotrophin-3 (NT3) and glial
cell line-derived growth factor (GDF).5¢ Additionally,
1.25(0OH)2D3 has a direct effect on neural stem cells which
differentiate into neurons, oligodendrocytes, and

astrocytes.®

The relationship between PD and low serum vitamin D
level is contradictory. Considering the aforementioned
mechanisms, vitamin D may slow down the progression of
PD.” Lv et al. reported that PD patients had lower mean
serum 25 (OH) vitamin D levels than healthy controls, and
vitamin D deficiency increased the risk of PD.8 Contrary,
in a Mendelian randomization study, it was found that
there was no clear relationship between low 25 (OH)

vitamin D concentration with risk of PD.?

Impairment of the balance and falls cause morbidity and
mortality in PD.° It is a fact that vitamin D has a positive
effect on balance and gait in older adults.*>*2 However,
there are limited studies that demonstrate the correlation
between fear of falling and balance problems with low
serum vitamin D levels in patients with PD. In the present
study, it was aimed to demonstrate the effect of serum 25
(OH) vitamin D levels on disease severity, balance and
fear of falling in PD.

MATERIALS and METHODS

Study Design and Participants

A retrospective, cross-sectional study was conducted in an
outpatient clinic in a hospital. The study protocol was
reviewed and approved by the ethics committee of the
Kanuni Sultan Suleyman training and Research Hospital.
(Date 26.11.2021 and No. KAEK/2021.11.287).

Participants with PD aged 45-80 years who were admitted
to the Physical Medicine and Rehabilitation Outpatient
Clinic were recruited for the study. Healthy controls with
the same demographic characteristics were also included
in the study. The inclusion criteria were determined as
participants aged 45-80 years, diagnosed with PD before
admission to the outpatient clinic, and not receiving
vitamin D supplementation in the last 6 months.
Participants who did not respond to dopaminergic
treatment, had serious comorbidities, had a history of
disease affected the underlying vitamin D synthesis
(Paget’s disease, primary hyperthyroidism, renal disease,
cancer, etc.) and received vitamin D, bisphosphonate,
estrogen, and calcitonin treatment in the last 6 months

were excluded from the study.

Outcome Measures

All files between January 2020 and September 2021 were
scanned. Participants who met the inclusion criteria were
included in the study. Their demographic characteristics

and treatment history were obtained.

Disease severity was evaluated by Hoehn & Yahr Scale.
This scale is used for staging the motor functions in PD.
According to the scale, Stage 1 shows unilateral
involvement without functional impairment, Stage 2
shows bilateral involvement without balance impairment,
Stage 3 is a mild-to-moderate disease with mild
deterioration in balance, Stage 4 shows advanced disease
and difficulty to walk, and Stage 5 shows using a

wheelchair or being bedridden.*?

The motor examination section (Part 111) of the Unified
Parkinson’s Disease Rating Scale (UPDRS) was used for
clinical staging. This is a clinical rating scale for PD that
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was first created in the 1980s and is widely used. It was

revised by the Movement Disorders Society in 2001.1415

Gait, balance and fall risk assessment of the participants
were evaluated with the Berg Balance Scale (BBS) and the
Tinetti Test (TT). BBS was created to assess balance and
determine the fall risk in older adults. It consists of 14
items that directly evaluate performance. Each item is
scored between 0-4 points. The highest score is 56 points.
A score of 0-29 indicates that the balance is unstable, 21-
40 indicates an acceptable balance, and 41-56 shows that
the balance is at a good level.%® Sahin et al. performed the
Turkish validity and reliability study of the scale.*”

TT is designed to determine the fall risk. There are 13
items for the assessment of balance and 9 items for the
assessment of gait. Impairment in gait and balance is seen

as a decrease in the total TT score.18

Fear of falling was measured with the International Falls
Efficacy Scale (FES-I). The scale assesses physical and
social activities which may cause the possibility of falling.
A high score reflects the increased fear of falling.'® The
Turkish validation study of the scale was performed.?°

25 (OH) vitamin D levels were measured on the Cobas®
8000 (Roche, Basel, Switzerland) with the ECLIA
method. Elecsys Vitamin D total Il Kit was used.
According to the Endocrine Society Clinical Practice
Guideline, serum 25 (OH) vitamin D levels <20 ng/ml
were considered as deficiency, the values between 21-29
ng/ml were classified as insufficiency, and 30-100 ng/ml
were sufficient level.?! Calcium, phosphorus, alkaline
phosphatase, creatinine, blood urea nitrogen, thyroid-
stimulating hormone, and parathormone levels of the
participants at the time of admission to the outpatient clinic

were also investigated.

Statistical Analysis

Statistical analysis was performed using the IBM SPSS
software, version 23.0 (Statistics for MacOs, IBM Corp.,
Armonk, NY, USA). The normality of distribution was
determined using histograms and the Kolmogorov-
Smirnov test. Descriptive statistics of data were used to
determine the mean (standard deviation values) in

parametric variables and median (minimum and maximum

values) in non-parametric variables. For inter-group
analysis, the independent samples t-test was used.
Bivariate associations were determined using the Chi-
square test for categorical variables. Spearman or Pearson
analyses were used for correlation analysis depending on
the distribution of the variables. For the sample size, the
confidence interval was 95%, and p-values of <0.05 were

considered statistically significant.

RESULTS

One hundred and two participants with PD who presented
to the outpatient clinic were evaluated for eligibility.
Seventy-two participants with PD met the inclusion
criteria, and sixty healthy controls were included in the
study. In PD group, thirty-four participants (47.2%) were
female and thirty-eight (52.8%) were male. In the control
group (C), thirty-two participants (53.3%) were female,
and twenty-eight (46.7%) were male. Demographic data
and clinical characteristics of the participants in PD and C

groups are shown in Table 1.

Table 1. Demographic data and clinical characteristics of the
participants.

PD group C group

Variables (n=72) (n=60) p
Age
Mean (SD) 67.4(8.3) 61.1(8.5) 0.552
Gender n(%)
Female 34 (47.2%) 32 (53.3%) 0.899
Male 38 (52.8%) 28 (46.7%)
BMI
Mean (SD) 29.0 (4.5) 29.9 (3.7) 0.135
25 (OH) Vitamin D
(ng/mL) 17.8(8.2) 22.2(9.7) 0.129
Mean (SD)
HY Scale n(%) -
Stage 1 12 (16.7%)
Stage 2 33 (45.8%)
Stage 3 16 (22.3%)
Stage 4 11 (15.2%)
Stage 5 -
UPDRS-111
Mean (SD) 23.3(9.3) -
BBS -
Mean (SD) 38.6 (12.5)
TT -
Mean (SD) 18.7 (6.4)
FES-I -
Mean (SD) 28.1(13.9)

PD: Parkinson's disease, C: control, SD: standard deviation, BMI: Body-
mass index, HY: Hoehn & Yahr, UPDRS-III: Unified Parkinson’s Disease
Rating Scale-111, BBS: Berg balance scale, TT: Tinetti test, FES-I:
International falls efficacy scale; p<0.05 is considered as significant for
homogeneity test (Levene test).
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The 25 (OH) vitamin D levels were below 20 ng/ml in
65.3% of the participants with PD. It was observed that the
25(0H) vitamin D levels were below 10 ng/ml in 19.4%
of them. The mean vitamin D level was 17.8 £8.2 ng/ml in
PD group, while it was 22.2 £9.7 ng/ml in C group. There
was a statistically significant difference in terms of 25
(OH) vitamin D levels between the groups (p=0.005).

When the disease severity in PD group was evaluated
clinically according to the HY scale, 12 participants
(16.7%) were at Stage 1, 33 of them (45.8%) were at Stage
2, 16 (22.3%) were at Stage 3, and 11 (15.2%) were at
Stage 4.

The participants in PD group were divided into two groups
according to the HY scale (Early-stage group: Stage 1-2;
Advanced-Stage group: Stage 3-4). The demographic
characteristics, the scores of UPDRS-III, BBS, TT, and
FES-I, and the mean 25(OH) vitamin D levels were
homogenously distributed between the two groups (Table
2). The mean 25(OH) vitamin D level was 18.6 + 7.8 ng/ml
in early-stage group, whereas it was 16.5+ 8.8 ng/ml in
advanced-stage group. Upon the comparison of the
25(0OH) vitamin D levels according to disease severity
stages, no statistically significant differences were
identified in both groups (p=0.299). Additionally, when
the 25 OH) vitamin D levels were categorized into three
groups according to the Endocrin Society Clinical Practice
Guideline, there was no significant relationship between
vitamin D groups and HY stages (p>0.05) (Table 3).

Tablo 2. Clinical characteristics according to disease severity in
PD group.

Table 3. The ranges of 25 (OH) vitamin D levels of the
participants according to HY scale.

25 (OH) Vitamin D levels

Parameters  _o ng/ml_21-30 ng/ml_31-100 ng/ml iR
HY stage

YOl 94 11@44%) SQLI%  45(100%)
HY stage

Vool 1some 6%  311%) 27 (100%)

Total 47 (65.3%) 17 (23.6%) 8 (11.1%) 72 (100%)

Chi-square, p>0.05, HY: Hoehn & Yahr.

According to the Pearson analysis results, there was no
correlation between 25 (OH) vitamin D levels, HY stages,
BBS scores, TT scores, FES-I scores, and UPDRS-III
scores in PD group (Table 4).

Table 4. Correlations between serum 25(0OH) vitamin D levels
and other variables.

Variables HY TT BBS UPDRS- FES-1
scale 11

25 (OH) Vitamin D
r -.072 .146 .084 -.118 -.066
p .550 222 480 .323 .584

HY stage HY stage

H a b

Variables 12 34 p p
Age
Mean (SD) 66.7 (8.7) 68.7 (7.6) 0.156 0.338
Gendern(%)

Female 23(51.1%) 11 (40.7%) 0.393

Male 22 (48.9%) 16 (59.3%) ' 0.401
BMI
Mean (SD) 28.9 (4.2) 29.1 (5.0) 0.096 0.096
BBS
Mean (SD) 42.1 (12.4) 32.8 (10.5) 0.390 0.002
TT
Mean (SD) 21.3(5.1) 147 (6.0) 0.575 <0.001
UPDRS-111
Mean (SD) 185 (7.2) 313 (6.2) 0.705  <0.001
FES-I
Mean (SD) 22.6 (11.4) 37.1(13.3) 0.249 <0.001
25 (OH)
Vitamin D
(ng/mL) 18.6 (7.8) 16.5 (8.8) 0.299 0.299
Mean (SD)

HY: Hoehn & Yahr, SD: standard deviation, UPDRS-III: Unified
Parkinson’s Disease Rating Scale-I11, BBS: Berg balance scale, TT: Tinetti
test, FES-I: International falls efficacy scale; p?<0.05 is considered as
significant for homogenity of the variables (Levene test); p°<0.05 is
considered as significant for between group analysis (student’s t test).

HY: Hoehn & Yahr, UPDRS-III: Unified Parkinson’s Disease Rating
Scale-11l, BBS: Berg balance scale, TT: Tinetti test, FES-I: Interna-tional
falls efficacy scale; r: correlation coefficient, p: probability value for
correlations (Spearman correlation analysis).

DISCUSSION

The effect of 25 (OH) vitamin D levels on disease severity,
balance, and fear of falling in PD were evaluated in this

study.

In recent studies, vitamin D levels in PD were found to be
lower than those in the normal population 82224
Bradykinesia, fear of falling as a result of deterioration in
balance and coordination, decreased muscle strength, and
immobility reduce sunlight exposure and may cause
vitamin D deficiency in PD.%% In the present study,
similarly, vitamin D levels were significantly lower in PD
compared to healthy controls. In a cross-sectional study, it
was found that the prevalance of vitamin D deficiency was
54.1% in PD.% Van den Bos et al. reported that 56.2% of
PD patients had vitamin D deficiency.?? In the present
study, 65.3% of the participants with PD had vitamin D
deficiency. Serum 25 (OH) vitamin D levels were below
10 ng/ml in 19.4% of them. This result may be related to
the fact that the participants were not questioned about
sunlight exposure, diet, and gastrointestinal problems.
Additionally, the seasonal changes may affect the vitamin
D levels.?? Vitamin D deficiency is more common in
Turkish population.?® Calis et al. found vitamin D levels
being below 10 ng/ml in 46% of participants with PD.?’

Compared to the results, the lower rate in the current study
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may be associated with differences in the geographic

region.

The disease severity in PD is measured with the HY scale
and UPDRS.1314 Several studies were reported the inverse
relationship between HY scale and mean serum 25(0OH)
vitamin D levels.”? In the present study, although there
was a decrease in vitamin D levels as the HY stage
increased, no significant relationship was found between

disease stages in PD and vitamin D levels.

Progressive functional limitations, such as postural
instability and gait disturbance in PD, lead to impaired
balance and increased fall risk.2® Few studies showed that
vitamin D deficiency affected muscle mass and
performance, balance, and fall risk in older adults.?®3° In a
cross-sectional study, a positive correlation was found
between mean serum 25(OH) vitamin D levels and
automatic postural response in PD.1° In another study, it
was stated that there was an increase in the frequency of
falls in PD compared to the normal population. PD patients
did not go out because of the fear of falling; thus, it resulted
in a further decrease in vitamin D levels.?> Furthermore,
vitamin D deficiency increases the fall risk and balance
problems.3® According to the current study, it was
observed that as the disease severity increased, there was
an increase in balance problems and fear of falling.
However, no significant relationship was found between

serum vitamin D levels and balance and fear of falling.

According to the results of the study, reporting the lower
vitamin D levels in PD patients is important for
considering vitamin D supplementation in these patients.
Furthermore, the strength of this study is that it will inspire
further studies evaluating the effect of vitamin D
supplementation on balance, fear of falling, and fall risk in
PD.

This study has some limitations. First of all, it was
designed retrospectively. Secondly, the physical activity
levels of the participants and the seasonal situation at the
time they applied to the clinic are not known. Thus, the
level of vitamin D synthesis may be affected by these
parameters.

Serum vitamin D levels were lower in PD than those in

healthy controls. However, no significant relationship was

found between vitamin D levels and disease severity,
balance problem, and fear of falling in PD. Further studies

with a large number of participants are needed.
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Kuersetinin insan Meme Kanseri Hiicre Hatt1 Uzerine Etkisinin Incelenmesi

Investigation of the Effect of Quercetin on Human Breast Cancer Cell Line
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Amag: Meme kanseri, farkli epigenetik degisiklikler ve genetik mutasyonlar nedeniyle ortaya ¢ikan yaygin bir kanserdir. Dogal olarak
olugan Kuersetin, antioksidan, anti-inflamatuar ve anti-kanser 6zellikler sergileyen ve ¢ok sayida hiicre i¢i hedefi yoneten bir flavo-
noid’dir. Bu ¢aligma da, MCF-7 meme kanseri hiicre hattinda Kuersetinin apopitoz /otofaji siiregleri tizerine olasi etkisinin incelenmesi
amaglandi.

Aragclar ve Yontem: Kuersetinin IC50 degerini 3-4.5-dimetil-tiyazolil-2.5-difeniletrazolyum bromid (MTT) analiz ile belirlemek i¢in
MCF-7 meme kanseri hiicre hattina farkli konsantrasyonlar da ve siirelerde (24, 48 ve 72. saatte) kuersetin uygulandi ve gruplar olus-
turuldu. Kontrol grubu; hi¢ bir uygulama yapilmayan grup, Kuersetin 1; kuersetinin IC50 dozunun uygulandigi grup, Kuersetin 2;
kuersetin’in IC50 dozunun yarisinin uygulandigi grup, D 1; kuersetin 1 grubunda kuersetin hazirlanmasinda kullanilan DMSO oraninin
uygulandigi grup ve D 2; kuersetin 2 grubun da kuersetin hazirlanmasinda kullanilan DMSO oraninin uygulandigi grup. Kuersetinin
apopitotik etkisini degerlendirmek i¢gin TUNEL boyama yontemi kullanilirken, otofajik etkisini ortaya ¢ikarmak i¢in LC3/2 ve Beklin-
1 immiinofloresan boyama yontemi uygulandi.

Bulgular: Kuersetinin hiicreler iizerine etkisine bakildiginda, hiicre canliliginin doz ve zamana bagl olarak inhibe oldugu goriildii.
Bunun yaninda otofaji belirtegleri olan Beklin-1 ve LC3/2 immunreaktivitesinin de arttig1 gozlendi.

Sonug: Sonug olarak, kuersetinin apopitoz ve otofaji yolaklari ile MCF-7 meme kanseri hiicrelerini 6liime gotiirdiigii gbzlendi.

Anahtar Kelimeler: apoptoz; kuersetin; MCF-7 hiicre hatti; otofaji
ABSTRACT

Purpose: Breast cancer is a common cancer that occurs due to different epigenetic changes and genetic mutations. Naturally occurring
Quercetin is a flavonoid that exhibits antioxidant, anti-inflammatory and anti-cancer properties and manages multiple intracellular
targets. In this study, it was aimed to investigate the possible effect of Quercetin on apoptosis/autophagy processes in MCF-7 breast
cancer cell line.

Materials and Methods: Quercetin was applied to MCF-7 breast cancer cell line at different concentrations and times (24, 48 and 72
hours) to determine the 1C50 value of quercetin by 3-4.5-dimetil-tiyazolil-2.5-difeniletrazolyum bromid (MTT) analysis, and groups
were formed. Control group; no treatment group, Quercetin 1; IC50 dose of quercetin administered group, Quercetin 2; group in which
half the IC50 dose of quercetin was administered, D 1; In the quercetin 1 group, the DMSO ratio used in the preparation of the quercetin
was applied, and D 2; In the quercetin 2 group, the DMSO ratio used in the preparation of the quercetin was applied, While TUNEL
staining method was used to evaluate the apoptotic effect of quercetin, LC3/2 and Beclin-1 immunofluorescence staining method was
applied to reveal its autophagic effect.

Results: When the effect of quercetin on cells was examined, it was observed that cell viability was inhibited depending on dose and
time. In addition, it was observed that the autophagy markers Beclin-1and LC3/2 immunoreactivity increased, too.

Conclusion: In conclusion, it was observed that quercetin led to death of MCF-7 breast cancer cells through apoptosis and autophagy
pathways.

Keywords: apoptosis; autophagy; MCF-7 cell line; quercetin
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GIRiS

Meme kanseri, yiiksek malignite ve mortalite agisindan
onemli bir kanser ¢esididir.! Meme kanserinde tedaviye
yonelik olarak cerrahi rezeksiyon, kemoterapi ve radyote-
rapi yontemleri kullanilmakla birlikte 6liim orani halen

yiiksek seviyelerdedir.?

Meme kanseri ¢esitli morfolojik, histopatolojik ve prog-
nostik ozelliklere sahip olmasiyla oldukga heterojen bir
hastalik grubu olmasindan dolay1 tedavilere farkli sekil-
lerde cevap vermektedir.® Tedaviye yaniti arttirmak igin
meme kanserinin 6zelliklerinin belirlenmesi ve 6zgiin ilag-
larin gelistirilmesi hastaligin prognozu agisindan dnemli-

dir.*

Hastaliklarin tedavisinde kullanilan dogal {irtinler ve bun-
larin tiirevleri malign bozukluklarin 6nlenmesinde fito-
kimyasallarm dnemini kanitlamistir.® Cesitli kanser tiirle-
rine kars1 kullanilan fitokimyasallar anti-kanser 6zelliklere
sahiptir.® Birgok bitkinin igeriginde bulunan Flavonoidler,
diisiik molekiiler agirhga sahip polifenolik bilesiklerden-
dir.” Bu bilesikler, kanserojen siirecin belirli agamalarina
miidahale edebilir, hiicre proliferasyonunu inhibe edebilir
ve gesitli kanser hiicrelerinde apoptozu indiikleyebilir.® Bu
nedenle bilimsel ¢alismalarin gogunlugu biyoyararliligi ol-
dukga yiiksek olan kuersetin molekiilii ile yapilmaktadir.®
Kuersetin lipofilik oldugundan, hiicresel zarlar1 gegebilir
ve birgok hiicre igi yolag tetikleyebilir.!° Cesitli dogal bi-
yoaktif molekiillerin varliginin yan sira, etkili kanser te-
davisinin hala gelistirilmesi gerekmektedir. Dahasi, etkili
bir tedaviyi tasarlamak igin, bu tiir dogal molekiillerin ta-
ninmis hiicresel hedefleriyle etkilesimlerini anlamak ¢ok
6nemlidir. Hem in vivo ve hem de invitro ¢aligmalarla,
Kuersetinin meme dahil gesitli kanser hiicrelerinde inhibe
edici etkisi gosterilmigtir.'! MCF-7 meme kanseri hiicre
hatt1 siklikla klinik 6ncesi aragtirmalarda tercih edilmekte-
dir.®? MCF-7 hiicreleri, dstrojen reseptorii (ER) pozitif
meme kanseri hiicre hatti olup degisen niikleer reseptor
ekspresyon seviyeleri ile farkli dstrojen reseptorii pozitif

olan tiimdér smiflarmni temsil etmektedir.?

Onemli anti-timor aktiviteye sahip olan Kuersetinin hiicre
ici hedeflerinin farkli molekiiler yollara sahip olduguna
inanilirken, bu aktivitenin tam mekanizmalari net degil-

dir.1 Otofajiyi ve apoptozu dogal iiriinlerle hedeflemek,

cesitli bozukluklarin 6nlenmesi ve tedavisi i¢in potansiyel
bir terapétik strateji olarak kabul edilir. Birkag ¢alisma,
kuersetinin anti-kanser etkilerinin, kanser hiicrelerinde ve
ksenograf modellerinde otofaji ve apoptozu indiikleme ka-
biliyetiyle iliskili oldugunu gdstermektedir.!4*® Kuerseti-
nin apoptozisi tetikleyen etkilerini gdsteren bu ¢aligma-
larla birlikte, molekiiler hedeflerini belirlemek i¢in Kuer-
setinin farkli apoptotik yolaklar tizerindeki etkilerini aras-
tiran ¢aligmalar devam etmektedir. Literatiirdeki mevcut
bilgilere ek olarak bu c¢alisma ile MCF-7 meme kanseri
hiicre hattinda apopitoz ve otofaji mekanizmalari tizerine

Kuersetinin olasi etkilerinin incelenmesi amaglanmustir.
ARACLAR ve YONTEM
Hiicre Kiiltiirii

MCF-7 hiicre hattinin kiiltiirii i¢in Dulbecco's Modified
Eagle's Medium (DMEM) besiyerinin igerisine %10 Fetal
Sigir Serumu (FBS), %1 L-Glutamin ve Penisilin Strepto-
misin ilave edildi. 25 cm?’lik flasklardaki taze besiyerine
ekilen hiicreler 37°C’lik nemli atmosfere sahip %5 CO2
iceren nemli ortam i¢eren inkiibator i¢inde yeterli yogun-
luga ulasana kadar biiyiitiildii. Daha sonra tripsin ilave edi-
lerek pasajlama protokolii uygulandi. Hiicreler tekrar besi-
yeri ile siispansiyon halinde bir araya getirildi ve flasklara

ekilerek ayni atmosferde biiyiitiilmeye devam edildi.
Kuersetinin Hazirlanmasi

Kuersetin (Sigma Aldrich) DMSO’da ¢6zdiirtildiip hazir-
lanan 10mM’lik stok ¢ozeltisi filtreden gegirilerek steril
hale getirildi. Uygulamada doz belirlemek igin kullanila-
cak olan kuersetin ¢ozeltileride besiyeri ile seyreltilerek

hazirlandi.
MTT Hiicre Canhhk Testi

Hiicre kiiltliriinde ilag uygulamalar ¢aligmalarinda sito-
toksik ya da proliferatif etkileri belirlemek amaciyla sik-

likla kullanilmaktadir.®

Kuersetinin IC50 (hiicrelerin %50 nin 6ldiigi konsantras-
yon) dozunun belirlenmesi amaciyla MTT hiicre canlilik
testi uygulandi. Bu amagla, kuersetin dozlar1 5 pM, 10 uM,
15 uM, 20 uM ve 40 pM olarak belirlendi.?® Ayni za-

manda uygulanan dozlarin zamana bagh etkisini gérmek
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icin 24, 48 ve 72. saatler analiz edildi. Oncelikle yeterli
sayida 96 kuyucuklu plakaya 3x102 hiicre/kuyu olacak se-
kilde hiicre ekimi yapildi. Belirlenen dozlar ti¢ farkli ku-
yuya olacak sekilde uygulandi. Kontrol grubuna higbir ilag
uygulanmadi. Belirlenen siire sonunda ilgili plakada ki
hiicreler tizerine 10ul MTT solisyonu eklenip, 4 saat sii-
reyle 37°C’lik, %5 CO2’li nemli atmosferde inkiibasyona
birakildi. MTT soliisyonu dokiilerek hiicrelerin iizerine
DMSO eklenmistir. Plakalardaki renk degisimi absorbans
degerleri 570 nm dalga boyunda olan spektrofotometre ile
okunmustur. Boylelikle Kuersetinin MCF 7 hiicre hattin-
daki hiicrelerin canlilig1 tizerine dozun (IC50 degeri) etkisi
ve etkinlik zamani belirlendi ve ardindan c¢alisma igin

gruplar olusturuldu;

Kontrol grubu: flag uygulamasi yapilmayan hiicre hatti
grubu, Kuersetin 1 grubu: Hiicrelere tizerine Kuersetinin
IC50 dozunun uygulandig1 grup, Kuersetin 2 grubu: Kuer-
setinin belirlenen IC50 dozunun yarisinin uygulandigi
grup, D 1 grubu: Kuersetin 1’in hazirlanmasinda kullani-
lan DMSO oranmin uygulandigi grup ve D 2 grubu: Kuer-
setin 2’nin hazirlanmasinda kullanilan DMSO oraninin

hiicrelere uygulandig: grup.

24 kuyucuklu platelere hiicre ekimi yapildiktan sonra be-
lirlenen dozlarda kuersetin ve DMSO eklenerek 24 saat in-
kiibe edildi. Sonrasinda kuyucuklar DPBS ile iki kez yi1-
kand1 ve hazirlanan formaldehit soliisyonu ile tespit islemi

yapildi.
TUNEL Boyama Metodu

Apoptozu degerlendirmek i¢in TUNEL (terminal deoxy-
nucleotide transferase-mediated20-deoxyuridine 50-trip-
hosphate nick endlabeling) boyamasinda ApopTag® Flu-
orescein In Situ Apoptosis Detection Kit’i (EMD Milli-
pore, Darmstadt, Germany) kullanildi ve Datasheet iizerin-
deki talimatlarma uygun olarak gergeklestirildi. Hiicre
ekilmis yuvarlak lameller buffer ile yikanip, equilibration
buffer da bekletildikten sonra yikamadan TUNEL karigim1
ile 1 saat inkubasyona birakildi. Sonrasinda lamellerin
tizerine stop/wash buffer uygulandi ve 37°C’lik etiivde be-
ketildi. Yikama isleminden sonra antidigoxigenin conju-
gate soliisyonunda 30 dk. oda 1sisinda muamele edildi.
Tekrar lameller yikand1 ve gekirdek boyamas: i¢in DAPI
(4', 6-diamino2-phenylindole) damlatildi. Su bazli kapatici

ile lam ftizerine yuvarlak lameller kapatildi. Olympus
BX51 floresan mikroskobu (Olympus BX51, Tokyo, Ja-

ponya) altinda hiicreler incelendi ve fotograflar ¢ekildi.
immunofloresan Boyama Metodu

Hiicre hattinda LC-3/2 ve Beklin-1 ekspresyon seviyele-
rini degerlendirmek i¢in immunofloresan boyama teknigi
uygulandi. Daha 6nceden ekilmis olan yuvarlak lameller
buffer ile yikandiktan sonra goat serum ile 60 dk. inkiibas-
yona birakildi. Ardindan hiicreler LC-3/2 ve Beklin-1 an-
tikorlar1 ile overnight olacak sekilde +4°C’de bekletildi.
Ertesi giin buffer ile iki kez yikandiktan sonra oda sicakli-
ginda sekonder antikor ile inkiibe edildi. Tekrar buffer ile
yikanan lamellere ¢ekirdek boyanmasi i¢in DAPI damla-
tild1. Hiicreler yikama isleminin ardindan su bazli kapatici
ile kapatildi. Olympus BX51 floresan mikroskopta ince-

lendi ve fotograflandi.
Istatistiksel Analiz

Tiim istatistiksel analizler Grahpad prisim Version 8.0 is-
tatistik yazilim programu araciligi ile gergeklestirildi. Ve-
rilerin Kolmogorov-Smirnov ve Shapiro-Wilk testleri ile
verilerin normal dagilima uygunluguna bakildi. Normal
dagilim gosterenler gruplarda One Way Anova uygulanir-
ken, normal dagilim gostermeyen gruplarda ise Kruskal
Wallis testleri yapildi. Anlamlilik gésteren degiskenlerin
post-hoc karsilagtirmalart One Way Anova testi i¢in Bon-
ferroni, Kruskal Wallis testi i¢in Dunn’s testi ile gergek-
lestirildi. p<0.05’ten kiigiik olan p degerleri anlaml olarak
kabul edildi.

BULGULAR

Hiicre canliligim test etmek i¢in MTT analizi yapildi. ilk
olarak kuersetin’in farkli dozlart MCF-7 hiicreleri iizerine
uygulandi ve 24, 48 ve 72 saat araliklar ile hiicre canlilik-
larina bakildi. Yiizde canlilik degerlerinin doz gruplarina
(5 uM ile 40 uM dozlar1 arasinda) gore karsilastirilmalart
one sample t test ile bakild1 ve istatistiksel olarak 5 pM ile
40 uM dozlari arasinda anlamli bir azalmanin oldugu goz-
lendi (Sekil 1). Uygulama saatlerinin birbiri ile karsilagti-
rilmast tek yonliit ANOVA testi ile yapildi. MTT analiz so-
nuglaria gore 24. saattte ki IC 50 dozu 15 pM olarak be-
lirlendi. Kuersetin uygulanan MCF-7 hiicre gruplarinda
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kontrol grubuna gore hiicre canliliginda 24. saat sonunda
doz artisina bagl olarak azalma gozlendi. Sonug olarak
kuersetinin hiicre canlilig1g1 {izerine negatif etkisinin yani-
sira proliferasyonu inhibe edici 6zellige sahip oldugunu
gosterdi. Boylece hiicreler apopitoza giderken otofaji yo-
lagindaki degisimleri degerlendirebilmek i¢in 24 saatlik
uygulama isleminin ¢alisma agisindan yeterli olabilecegi

gosterilmistir (Sekil 1).

TUNEL metodu ile MCF-7 hiicre hatt1 {izerine kuerstinin
farkli dozlarinin apopitoz iizerine olasi etkisi ile degerlen-
dirildiginde TUNEL (+) apoptotik cisimcikler flouresan
mikroskopta yesil isimalar seklinde goriildii (Sekil 2).

1a)
1501
m Kontrol
- = DMSO
=
% 1004 T 5uM
3 = 10pM
g 15 M
3 s0- = 15y
I = 20uM
= = 40 pM
0=
P

1b)
150+
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5 = OMSO
% 1004 = 5uM
8 = 10
§ 5o - = 15 M
I = 20uM
= 40 M
-
*ﬁi‘{}]"{“ﬁ"%{sﬁ
1c)
150
H Kontrol
& = DMSO
% 100 = 5uM
8 = 10uM
E o m 15M
I = 20uM
= 40puM
[iE
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Sekil 1. Kuersetinin MCF-7 hiicreleri tizerindeki sitotoksik etkisi.
24 saat (1a), 48 saat (1b) ve 72 saat (1c) boyunca farkli konsant-
rasyonlarda kuersetin uygulamasi sonucunda elde edilen hiicre
canlilig grafikleri.
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Sekil 2. Ilk siitundaki yesil yansimalar TUNEL+ apoptotik cisimcikleri gostermektedir. DAPI: 4,6-diamidine-2’-phenylindole. Skala bar: 100

pm’dir (Tunel boyama).
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Sekil 3. MCF-7 hiicrelerine uygun konsantrasyonda kuersetin uygulamasi sonucunda elde edilen Tunel pozitif hiicre sayisi, Beklin-1 ve LC3/2

immiinreaktivite sonug grafikleri (** p<0.01, *** p<0.001).
IC50 grubu hem kontrol hem de D1 grubu ile aralarinda
anlamli bir farklilik vardi (p<0.001). IC50/2 grubuyla ayr1
ayr1 olmak iizere kontrol, D1 ve D2 gruplari arasinda ista-
tistiksel olarak anlaml farklilik gézlendi. Ayrica IC50 ile
D2 grubu arasinda farklilik vardi (p<0.01). Diger gruplar
arasinda farklilik gériilmemistir (p>0.999) (Sekil 3).

Kuersetinin MCF-7 hiicre hatt1 tizerindeki etkisinde otofaji
markerlarindan hem LC3/2 hem Beklin-1 immunreaktivi-
tesi degerlendirildiginde IC50 dozunun uygulandigi grupta
en yiiksek immiinreaktivite oldugu gézlendi (Sekil 3). Flo-
uresan mikroskopta hiicre sitoplazmalarinda kirmizi yan-
simalar Beklin-1 ekspresyonunu gosterdi. 1C50 grubuna

ait Beklin-1 immunreaktivite yogunlugunun hem kontrol

grubu ile hem de D2 grubu ile aralarinda anlaml bir fark-
lilik oldugu goriildii (p<0.001). Bu farklilik IC50/2 grubu
ile D2 grubu arasinda da gozlenmistir (p<0.001). Diger ta-
raftan ise kontrol grubu ile IC50/2 grubu arasinda anlamli
bir farklilik gozlendi (p<0.01). Kalan gruplar arasinda an-
laml bir farklilik goriilmedi (p>0.05) (Sekil 4).

Floresan mikroskopta sitoplazma igerisinde daginik halde
yesil floresan 1gimalar da LC3/2 ekspresyonu isaret etti.
LC3/2°tin immunreaktivite yogunluguna bakildiginda
IC50 grubu ile hem kontrol grubu arasinda hem de D2
grubu arasinda farklilik gézlendi (p<0.01). Ayn1 zamanda
IC50 grubu ile IC50/2 grubu arasinda istatistilksel agidan
anlaml farklilik goriildii (p<0.001) (Sekil 5).

Pozitif kontrol

Q---

IC50

~N
(=]

Negatif kontrol

1C50/2

Sekil 4. Kuersetinin uygulanan MCF-7 meme kanseri hiicre hattinda gruplardaki Beklin-1 ekspresyonlari. Beklin-1 ekspresyonu floresan mik-
roskopta hiicrede kirmizi floresan yansimalar seklinde goriilmektedir. DAPI: 4,6-diamidine-2’-phenylindole. Skala bar: 100 um’dir (immu-

nofloresan boyama).
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Pozitif kontrol

D1

D2

Negatif kontrol

1C50

Sekil 5. Kuersetin uygulanan MCF-7 meme kanseri hiicre hattinda gruplardaki LC3/2 ekspresyonlari. LC3/2 ekspresyonu floresan mikroskopta
hiicre sitoplazmasinda dagmik halde yesil floresan yansimalar seklinde goriilmektedir. DAPI: 4,6-diamidine-2’-phenylindole. Skala bar: 100

pum’dir (Immunofloresan boyama).

TARTISMA

Kadinlarda genetik, hormonal ve gevresel faktorlere bagh
olarak gelisen meme kanserinin 6nlenmesinde flavonolle-
rinin rol oynayabilecegi bildirilmektedir.?* Cesitli dogal
maddeler arasinda flavonlar, flavonoller ve flavanonlar
gibi flavonoidler, kanser tedavisinde kullanilan en umut
verici gruplardan biridir.?? Flavonoidler ile uzun yillar ¢a-
lis1lmis olmasina ragmen, biyolojik aktivitelerinde ki hiic-

resel mekanizmalari hala netlige kavugmamustir.

Meme kanseri hiicreleri, i¢erdikleri hormon reseptdrleri
aracilig ile 6strojene duyarli olabilir. Serbest radikal sii-
piiriiciisii 6zelligine sahip olan kuersetin, DNA hasarlarin
Onleyerek Ostrojen agonisti/antagonisti olarak hareket
eder. Yapilan ¢aligmalara gore besinlerde bulunan 6stroje-
nik flavonoidlerden olan kuersetin, meme kanserinin doza
bagli olarak ilerlemesine neden olabilir.?® Kuersetinin,
farkli orjinde kanser hiicre dizilerinde biiyiime ve prolife-
rasyonu baskiladigi, hiicre siklusunu G1 veya G2 fazinda
durdurdugu, anti-anjiojenik, anti-proliferatif, anti-inflama-
tuvar, metastazi baskilayic1 ve apoptozisi indiikleyici is-

levleri oldugu gosterilmistir.®

Kuersetin potansiyel bir antikanser ajan olarak umut va-
detmektedir. Invitro calismalar ile flavonoidlerin, kinaz
aktivitesiyle apoptoz indiiksiyonu ve proliferasyon inhi-
bisyonu gibi cesitli anti-kanser etkileri agiklanmaya cali-

silmgtir.?* Kaspaz kaskadinm dogrudan aktivasyonu ve

mitokondriyal yol araciligiyla apoptozun uyarilmis indiik-
siyonu, nazofarengeal karsinom CNE2 ve HK1 hiicreleri,
timustan tiiretilmis HPBALL ve oral skuaméz karsinom
SCC-9 hiicreleri dahil olmak tizere farkli orjinde insan
hiicre dizilerinde bildirilmistir.?528

Apopitoz, fitokimyasallar tarafindan hedeflenip premalign
veya malign hiicreleri yok etmek i¢in 6nemli bir yolaktir.
Kemoterapinin asil hedeflerinden bir tanesi, kanserli hiic-
relerde apopitozu indiiklemektir.’® Kuersetin ayrica
p38MAPK yolu ile Twist'in baskilanmasi aracilifiyla
meme kanseri hiicrelerinde apopitozu indiikler.?® Samarn
Dechsupa ve ark. Kuersetinin sadece anti-proliferasyon
Ozelligine sahip olmadigini, ayn1 zamanda ksenografth
meme kanserinde bir apoptoz indiikleyici oldugunu gos-
termislerdir.3 Kuersetinin kanser hiicrelerinde apoptozu
indiiklemesinden dolay1 bu molekiil onkoloji alaninda ayr1
bir 6neme sahip olmustur. Kuersetinin kanser hiicreleri
iizerindeki pro-apoptotik etkisinin yani sira, tiimorijenik
olmayan hiicrelerdeki apoptotik aktivitesi de rapor edil-

mistir.3!

Meme kanserlerinin gogunun dstrojen reseptorii pozitiftir
ve Ostrojen, Ostrojen reseptoriine baglanarak kanser hiic-
resi bliyiimesinde, hayatta kalmasinda ve gen ekspresyo-
nunu diizenleyici mekanizmasinda dnemli bir rol oynar.
Chou ve arkadaslari, MCF-7 hiicre hattinda kuersetinin 10,
50, 100, 150 ve 175 uM farkli dozlar1 uygulanip 24. ve 48.
saatlerdeki etkisi degerlendirildiginde, hiicreleri doza ve

zamana bagli olarak inhibe ettigini bildirmislerdir. Hiicre
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siklusu analizi ile GO/G1 fazinda hiicre sayisinin anlaml
sekilde azaldig1 ve apoptotik hiicre dliimiiniin indiiksiyonu
yoluyla canli MCF-7 hiicrelerinin yiizdesini azalttig1 go-
riilmiistiir.®? Bir bagka calismada ise, MCF-7 meme kan-
seri hiicreleri 24 saat kuersetin (25-100 uM) ile muamele
edildikten sonra yapilan Hoechst 33342 boyamas: sonu-
cunda indiiklenmig kromatin yogunlagmasi ile apoptotik

hiicre 6liimii gézlenmistir.

MDA-MD-453 meme kanseri hiicre hattinda 24 saat uygu-
lanan 100 uM Kuersetinin, G1 fazinda bulunan hiicrelerin
fraksiyonunda bir azalma ile iliskili G2/M fazindaki hiicre
fraksiyonunda bir artisa neden oldugu bildirilmistir.3* Bir
bagka hiicre hattinda yapilan ¢alismada, kuersetin (24 sa-
atlik inkiibasyon i¢in 5-40 uM) konsantrasyonuna bagiml
olarak hiicre canliligini azalttig1 ve akut miyeloblastik 16-
semi HL60 hiicrelerinde ¢ok diisiik apoptotik etkiye neden
oldugu goriilmiistiir.® Calismamizda ise, MCF-7 hiicre
hattina 24 saatlik 15 uM’lik kuersetin uygulanmasi sonra-
sinda en yiiksek TUNEL immiinreaktivitesi IC50 dozunda

goriilmektedir.

Otofaji, apopitoz ve hiicre dongiisiine ek olarak, hiicrelerin
proliferatif aktivitelerini diizenleyebilen bir siirectir.3
Otofaji sirasinda, otofagozom olusumuyla iligkili bir dizi
otofaji geni aktive edilir.3” Beklin-1, otofaji mekanizma-
sinda sitoplazmada gorev alan ve otofagozom igin gerekli
bir proteindir. Vezikiil olusumunda hiicredeki diger prote-
inlerle etkileserek siire¢ baslatilmis olur.®® Otofaji siire-
cinde LC3/2 proteini sitoplazmada yer alan otofagozomla-
rin membranina bagli olarak bulunan bir protein olup ayni
zamanda ge¢ dénem otofaji belirteci olarak da bilinir.3
Otofajinin indiiklenmesi ile LC3/2 hiicrede sitoplazmada
yaygin graniiler dagilim sekli olup otofagozomlarin yansi-

masinin bir belirtecidir.

Kuersetinin otofajiyi uyardig: ve yiiksek glikoz kaynakl
hasara kars1 insan umbilikal ven endotel hiicrelerini (HU-
VEC'ler) korudugu goriilmistiir. LC3/2 ve Beklin-1 eksp-
resyonu, kuercetin ile tedavi edilen hiicrelerde artarken,
p62 protein seviyesi, tek basina yiiksek glikoza kiyasla
yiiksek glikoz kosulu altinda dnemli dl¢iide azaldig1 gos-

terilmistir.*°

Kuersetin tedavisinden sonra doza ve zamana bagli bir se-
kilde 6nemli 6lgiide yukari-regiile edilmis LC3/2 ekspres-
yonu ve asag1 regiile edilmis P62 ekspresyonu gozlendi.
Ayrica, hiicreleri kuersetin (80 wmol/L) ile muamele edilip
0, 6, 12 ve 24. saat sonra yapilan analiz sonuglari, kuersetin
tedavisi ile LC3'"iin yukari regiilasyonu gosterilmistir. Bir-
likte ele alindiginda kuersetinin, HCC hiicrelerinde oto-
fajiyi indiikledigi goriilmiistiir.** Calismanzda ise, immu-
nofloresan boyama ile Beklin-1 ve LC3/2’nin en yiiksek

immunreaktivitesi IC 50’de goriilmektedir.

Kuersetinin, CAOV3 insan yumurtalik kanseri hiicrele-
rinde p-STAT3/Bcl-2 ekseni yoluyla endoplazmik retiku-
lum stresini indiikleyerek, ayn1 zamanda mitokondriyal
aracili apoptoz ve koruyucu otofajiyi tesvik ettigi gosteril-
mistir.® Kuersetinin etkilerine yonelik yapilan galismala-
rin ¢ogu in-vitro olmasina ragmen, yapilan in-vivo calig-
malarda da kuersetinin biyoyararlaniminin 6ne ¢iktigt dii-
stiniilmektedir. In vivo bir ¢alismada ise, MCF-7 ve CT-26
tiimorleri tastyan fareler, kontrol grubuna kiyasla kuersetin
(50, 100 ve 200 mg/kg) ile tedavi edilen grupta tiimor hac-
minde dnemli bir azalma sergiledigi goriilmistiir. TUNEL
metoduna gore, kontrol gruplarina gore tedavi edilenlerde
apoptotik hiicre yiizdesinde bir artis gdzlenmis olmasina
ragmen, istatistiksel anlamliliga ulagsmadigi bildirilmis-
tir.1® Calismanmz da kuersetinin, doza ve zaman bagiml
olarak MCF-7 hiicrelerinin proliferasyonunu inhibe ettigi
gorillmiistiir. Literatiir ile uyumlu olarak kuersetinin apop-
toz ve otofaji ile tiimdr ilerlemesini inhibe ettigi goriilmiis-

tiir.

Kanser hiicreleri mevcut kemoterapdtik maddelere karsi
direng ve azalmis duyarlilik gosterebildigi i¢in dogal ilag-
lara artan bir ihtiyag vardir. Kuersetinin diger pekgok akti-
vitesinin yaninda apoptotik ve otofajik olarak biyolojik ak-
tivite gostermesi nedeni ile kanser 6nleyici dogal bir ajan
olarak degerlendirilebilecegini diisiindiirmektedir. Bu yo-
laklar1 daha iyi agiklayabilmek i¢in gelecekte yapilacak di-
ger tedaviye yonelik caligmalara Onciiliik edebilecegine

inanilmaktadir.

Cikar Beyannamesi

Herhangi bir ¢ikar catigmasinin olmadigini yazarlar beyan

etmektedirler.
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Etik Kurul izni

Bu caligma, hiicre kiiltiirii ile ilgili oldugundan etik kurul

onay1 gerektirmemektedir.
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Evaluation of the Relationship between Childhood Adenoid Tissue and
Subcutaneous Fat Tissue Using MRI
Cocukluk Cag1 Adenoid Dokusu ve Deri Alt1 Yag Dokusu iliskisinin MRG

Kullanilarak Degerlendirilmesi

Mehmet SIRIK! Mehtap KOPARAL? Ibrahim Hakan BUCAK?

oz

Amac: Bu calismada, ¢ocuk hastalarda boyun bolgesindeki deri alti yag dokusu kalinligi ile nazofaringeal hava gecisi arasindaki
iliskinin manyetik rezonans goriintillemede (MRG) ile degerlendirilmesi amaglanmigtir.

Aragclar ve Yontem: Calismamizda Haziran 2018 ile Aralik 2018 tarihleri arasinda herhangi bir nedenle beyin manyetik rezonans
goriintiileme (MRG) yapilan 4-6 yas arasi 93 ¢ocugun (46 erkek ve 47 kadin) tibbi goriintiileme kayitlar1 adenoid doku kalinligt ve
oksipital deri alt1 yag dokusu kalinliginin degerlendirilmesi amaciyla geriye doniik olarak incelendi. Bu amagla hastalardan son bir y1l
iginde alinan tek diizlemli (sagital diizlem) hizli sirali MRG gorintiileri kullanildi.

Bulgular: Calismaya 46(%49.5) erkek ve 47(%50.5) kadin olmak iizere toplam 93 olgu dahil edildi. Cinsiyete gore nazofaringeal
adenoid doku kalinliklari ile oksipital bolge subkutan yag doku kalinliklari arasinda istatistiksel olarak anlamli bir fark gézlenmedi.
Ortalama adenoid doku kalinlig1 erkeklerde 9.842.13 mm iken kadinlarda 9.25+1.74 mm olarak 6l¢iildii (p=0.178). Oksipital bolgeden
elde edilen ortalama deri alt1 yag dokusu kalinlig1 erkeklerde 5.65+1.26 mm, kadinlarda ise 5.84+1.28 mm olarak bulundu (p=0.465).
Ancak, oksipital deri alt1 yag dokusu kalinlig1, adenoid doku kalinlig1 (Rho=0.488 p=0.000) ve nazofaringeal hava yolu darlig1 yiizdesi
(Rh0=0.482 p=0.000) arasinda orta derecede pozitif korelasyon bulundu.

Sonug: Oksipital subkutan yag dokusu kalinlig1 ve adenoid doku kalinlig: arttikga nazofaringeal hava yolunun dnemli 6l¢tide daraldig:
gozlendi.

Anahtar Kelimeler: adenoid; MRG; obezite; pediatri; uyku apnesi

ABSTRACT

Purpose: In this study, it was aimed to evaluate the relationship between subcutaneous fat tissue thickness in the neck region and
nasopharyngeal air passage in pediatric patients with magnetic resonance imaging (MRI).

Materials and Methods: In our study, medical imaging records of 93 children (46 male and 47 female) aged between 4-6 years, who
underwent brain magnetic resonance imaging (MRI) for any reason between June 2018 and December 2018, were retrospectively
examined on the purpose of evaluation of adenoid tissue thickness and occipital subcutaneous fat tissue thickness. Single plane (sagittal
plane) rapid sequence MRI images taken from the patients within the last one year were used for this purpose.

Results: A total of 93 cases, 46(49.5%) male and 47(50.5%) female, were included in the study. No statistically significant difference
was observed in nasopharyngeal adenoid tissue thickness and occipital region subcutaneous fat tissue thicknesses according to gender.
While the mean adenoid tissue thickness was 9.8+2.13 mm in men, it was measured as 9.25+1.74 mm in women (p=0.178). The mean
subcutaneous fat tissue thickness obtained from the occipital region was 5.65+1.26 mm in male, whereas it was found to be 5.84+1.28
mm in women (p=0.465). However, a significant moderate positive correlation was found between the occipital subcutaneous fat tissue
thickness, adenoid tissue thickness (Rho=0.488 p=0.000) and the percentage of nasopharyngeal air passage stenosis (Rho=0.482
p=0.000).

Conclusion: The nasopharyngeal air passage was observed to be significantly narrowed as occipital subcutaneous fat tissue thickness
and adenoid tissue thickness increased.

Keywords: adenoid; MRI; obesity; pediatric; sleep apnea
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INTRODUCTION

Adenoid tissue, along with other lymph tissues (Waldeyer
ring) that surround the part of the oropharynx and naso-
pharynx, serves as the primary defense system at the ante-
rior opening part of the pharynx.! While lymphoid tissues
(especially adenoids and tonsils) grow rapidly in child-
hood, they stop growing and even shrink in puberty and
young adulthood.? In the case of adenoid hypertrophy, the
disturbance in nasal airflow leads to obstruction in the na-
sopharyngeal airway.® In childhood, adenoid hypertrophy
accompanies many other clinical conditions as well, such
as disruption in sleep patterns, growth retardation, poor
school performance, and pediatric obstructive sleep apnea
hypopnea syndrome (OSAHS).13¢ The relationship be-
tween adenoid hypertrophy and the development of
OSAHS, caused by the growth of adipose tissue in the
pharynx and neck region, has already been noted, espe-
cially in obese pediatric patients.” Moreover, obesity and
adenoid hypertrophy have already been defined as risk fac-
tors for the growth of OSAHS.”® Although lateral cepha-
lometric radiography is a common method to evaluate the
adenoid size,”1° there is no specifically established guide-
line yet which can be used to evaluate adenoid hypertrophy
and upper airway narrowing.*! Nasoendoscopy (gold
standard), rhinomanometry, acoustic rhinometry, com-
puted tomography, and magnetic resonance imaging
(MRI) methods are some other testing methods that are

used in the diagnosis of adenoid hypertrophy.31!

In this study, we aimed to study the relationship between
subcutaneous adipose tissue thickness and adenoid dimen-
sions as an indicator of obesity in rapid sequence MRI in
single plane (sagittal plane) because of its supremacy in
the studies of soft tissue planes. Therefore, we investigated
the role of rapid-sequence MRI in a single plane (sagittal
plane) in adenoid size and upper airway obstruction, par-
ticularly because of its supremacy in the studies of soft tis-
sue planes and due to the absence of the X-ray method.

MATERIALS and METHODS

The study is a retrospective study conducted on registered

archive information. This manuscript is exempted from

obtaining informed consent. The study protocol was ap-
proved by the ethical committee of Adiyaman University
(decision date: 20.11.2018, IRB number: 2018/8-29).

Study Population

In our study, medical imaging records of 4-6 years old pe-
diatric patients, who underwent brain magnetic resonance
imaging (MRI) for any reason between June 2018 and De-
cember 2018, were retrospectively analyzed based on the
purpose of evaluating adenoid tissue thickness and occipi-
tal subcutaneous fat tissue thickness. Single plane (sagittal
plane) rapid sequence MRI images, taken from the patients

within last one year, were used for this purpose.

v" Those who have had nasal, nasopharyngeal, or ade-
noidectomy surgery;

v' Those with a pathology that might close the nasal
passage such as septum deviation, concha bullosa
and nasal polyp;

v Image records of patients with antrochoanal polyps,
cystic fibrosis, and choanal atresia were excluded
from the study.

Sample Size Calculation

A total of 130 pediatric patients’ image record was ana-
lyzed. Only 93 patients, who have gone through MRI, were
included in the study. A post-hoc power analysis was done
based on the primary outcome variable, which was ade-
noid tissue thickness. A total sample size of 96 patients (48
male+48 female) provides 80.0% of power to compare the
mean adenoid tissue thickness in two independent groups
with an effect size of 0.5, an alpha error of 5%, and a two-

tailed hypothesis.?

Method of Measurement

In all cases, the MRI images were obtained using the 1.5
Tesla magnetic field strength Philips Achieva MR device
(Philips Medical System, Best, Netherlands) with a head
coil. A section from the cranial midline, where the thickest
part of the adenoid tissue can be seen in the sagittal plane,
was selected from T1-weighted images for the analysis
(time to repeat (TR):497 ms, time to echo (TE): 12 ms,
FOV: 220X230, slice thickness: 5 mm, matrix: 290X214,
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NSA: 1, gap: 1mm, voxel: 0.75x1.07x5, slices: 22 section)
(Figure 1).

Figure 1. MRI adenoid tissue thickness and occipital subcutane-
ous fat tissue thickness

Moreover, the percentages of occipital subcutaneous fat
tissue thickness, nasal passage width and nasopharyngeal
stenosis were calculated. MRI evaluation and measure-
ments were performed by an experienced radiologist.

Statistical Analysis

SPSS 21.0 software was used for statistical analyses (SPSS
Inc., Chicago, IL, USA). Categorical data of the cases in
this study were expressed as numbers and percentages.
The Shapiro-Wilk’s test was applied for the evaluation of
normal distribution. Data that have none-normal distribu-
tion was expressed as median, minimum, and maximum
while data showing normal distribution were stated as
meanz+standard deviation. While Mann-Whitney U test
was used to evaluate the distribution of nonparametric data

between the groups, the distribution of parametric data was

evaluated with the Independent Samples t-test. The corre-
lation between numerical data was analyzed through
Spearman and Pearson correlation analyses. Correlation
coefficient; for Spearman's test, Rho values less than 0.2-
0.4 were considered as weak correlation; values between
0.4-0.6 were moderately correlation; between 0.6-0.8 were
strongly correlation; between of 0.8-1.0 were considered
as very strong correlation. The statistical significance

threshold was defined as a p-value <0.05.

RESULTS

A total of 93 children, who underwent brain MRI for any
reason, were included in the study. A total of 93 cases,
46(49.5%) male and 47(50.5%) female, were included in
the study. 37(39.8%) of the cases were four-year-old,
42(45.2%) of them were five-year-old, and 14(15.1%)

cases were six-year-old.

The mean nasopharyngeal adenoid tissue thickness was
noted as 9.524+1.95 mm. While the mean adenoid tissue
thickness was 9.8+2.13 mm in men, it was measured as
9.25+1.74 mm in women (p=0.178). The mean subcutane-
ous fat tissue thickness obtained from the occipital region
was 5.65+1.26 mm in men, whereas it was found to be
5.84+1.28 mm in women (p=0.465). The mean percentage
of nasopharyngeal air passage stenosis is 63.76, a mini-
mum of 27.04, and a maximum of 82.72. While the per-
centage of air passage stenosis was 63.39+10.36 in men, it
was 60.28+11.01 in women (p=0.153). No statistically sig-
nificant difference was observed in nasopharyngeal ade-
noid tissue thickness and occipital region subcutaneous fat

tissue thicknesses across gender groups (Table 1).

Table 1. Comparison of the percentage rates of nasopharyngeal adenoid tissue thickness, nasal passage width, occipital region subcutaneous
fat tissue thickness and nasopharyngeal air pas-sage stenosis according to gender

Variables Male n=46 Female n=47 Total n=93 P value
“Adenoid tissue thickness 9.8+2.13 9.25+1.74 9.52+1.95 p=0.178
"Occipital subcutaneous fat thickness 5.65+1.26 5.84+1.28 5.74+1.26 p=0.465
“Percentage of Nasopharyngeal air passage stenosis 63.39+£10.36 60.27+11.01 61.81£10.75 p=0.153
"™ Nasal passage width 15.38+1.65 15.4+1.34 15.39+1.49 p=0.178
Age (Mean+SD) 4.67+0.66 4.83+0.73 4.75+0.70 /

Age (Median; min-max) 5(4-6) 5(4-6) 5(4-6) /

* Adenoid tissue thickness of male and female: t=1.356, p=0.178
™ Occipital subcutaneous fat thickness of male and female: t=0.733 p=0.465

™ Nasopharyngeal air passage stenosis percentage for male and female: Z=1.479 p=0.153

" Nasal passage width for male and female: t=1.356 p=0.178
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Nasal passage width was determined to have a moderate
positive correlation with adenoid tissue thickness
(p<0.0001, r=0.545). However, no significant correlation
was found between occipital region subcutaneous fat tis-
sue thickness and nasopharyngeal air passage width

(p=0.111 r=0.166). A significant moderate positive corre-

Furthermore, it was determined that there was a very
strong positive correlation between adenoid tissue thick-
ness and the percentage of nasopharyngeal air passage ste-
nosis (Table 2).

As the occipital subcutaneous fat tissue thickness and ad-

lation was also determined among the occipital subcutane- enoid tissue thickness increased, nasopharyngeal air pas-

ous fat tissue thickness, adenoid tissue thickness and the sage was observed to significantly narrow (Figure 2-4).

percentage of nasopharyngeal air passage stenosis.

Table 2. Findings related to correlation analysis in numerical data

Variables Adenoid tissue Total nasal Suboccipital subcutaneous
thickness passage width fat tissue thickness
. p<0.0001 Rho=1 p=0.111
Total nasal passage width Rho=0 545 Rho=0.166
. . . p<0.0001 p=0.111 Rho=1
Suboccipital sub-cutaneous fat tissue thickness Rho=0.488 Rho=0.166
Percentage of nasopharyngeal air passage stenosis” p<0.0001 p=0091 p<0.0001
d pharyngeal air passad Rho=0.829 Rho=0.387 Rho=0.535

“Nonparametric correlation analysis (Spearman's Rho test analysis) was used since the percentage of nasopha-ryngeal air passage stenosis doesn’t show a normal
distribution (Shapiro Wilks test, p=0.003) (n=93).
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DISCUSSION

The adenoid is a group of lymphoid tissues located in the
upper part of the nasopharyngeal cavity, at the base of the
sphenoid.®® Adenoid tissue is there since the birth and it
continues to grow with age. It reaches its maximum level
at the age of about 6 and later it starts to degenerate. De-
generation generally starts after 10 years of age and com-
pletely disappears at puberty.* According to Pruzansky,
the largest size of adenoid was seen at the age of 4-6 years
in his radiological measurements.'®> Therefore, Pediatric

patients aged 4-6 years were included in our study.

Adenoid hypertrophy is commonly seen in childhood. In
childhood, adenoid hypertrophy leads to upper airway ob-
struction as it fills the nasopharynx. This causes mouth
breathing, nasal draining, and sleep disorders such as sleep
apnea.’® Obstructive sleep apnea hypopnea syndrome
(OSAHS) is a respiratory disorder which is characterized
by the collapse of the upper airway. Its prevalence in child-
hood is 1-2%, and is most commonly caused due to ade-
notonsillar hypertrophy (ATH). However, obesity along
with adenotonsillar hypertrophy represents one of the main
risk factors for OSAHS in children.”

Adipose tissue stored in the pharynx and neck region in
obese children plays a critical role in the growth of
OSAHS together with adenoid and tonsil hypertrophy.®
Based on this, by comparing adenoid tissue thickness and
occipital subcutaneous fat tissue thickness through MRI
images, we aimed to explore the relationship between obe-
sity and adenoid tissue thickness and stenosis that might

occur in the nasopharyngeal air passage. We evaluated the

relationship between subcutaneous adipose tissue thick-
ness, which is an important indicator of obesity, and ade-
noid tissue thickness with MRI imaging method due to its
well-known superiority in soft tissues studies. As a result,
a positive correlation was determined between adenoid tis-
sue thickness and subcutaneous fat tissue thickness.

In the study of Daar et al., the rate of adenoid and tonsil
hypertrophy was found to be higher in obese children com-
pared to non-obese children.” The study by Kang et al.
showed that the coexistence of obesity and adenoid hyper-
trophy in the preschool age group significantly increased
the risk of OSAHS.®

Patient's clinical complaints, endoscopy and lateral radio-
graphs are widely used by physicians to identify adenoid
hypertrophy.8 Radiologically, several methods have been
used to show the measurement of adenoid tissue yet none
of them have been accepted or applied widely. measure-
ments haven’t been sufficient to express the maximum
thickness of the nasopharyngeal tissue.’® In the study of
Wang et al., it was shown that ultrasonography can be used
in adenoid hypertrophy diagnosis and post-operative fol-

low-ups.®

However, there is not any study in the literature that has
used MRI as a method for measuring the dimensions of
adenoid tissue and nasopharyngeal airway patency. MRI
not only has the superiority in the evaluation of adenoid
tissue, especially in showing the soft tissues and its pathol-
ogies, but also it is important not to use X-rays as a method

in pediatric patients.
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In conclusion, we think that MRI analysis in a single plane
(sagittal plane) will make an important contribution to the
literature in the diagnosis and treatment protocol of ade-
noid hypertrophy along with other childhood pathologies
which might occur due to adenoid hypertrophy. Due to the
limited number of patients and the retrospective nature of
the study, related future studies involving a larger popula-

tion will contribute significantly to the literature.

The limitation of the study is that the study was conducted
in a retrospective design, and polysomnography could not
be performed in the included cases due to the current pan-
demic conditions; therefore, it could not be clearly stated
whether the patients had sleep apnea or not. In this sense,
prospective studies in children diagnosed with sleep apnea
by polysomnography will significantly contribute to this

issue in line with the results of our study.

Conflict of Interest

The authors declare that there is not any conflict of interest
regarding the publication of this manuscript.

Ethics Committee Permission

The study protocol was approved by the ethical committee
of Adiyaman University (decision date: 20.11.2018, IRB
number: 2018/8-29).

Authors’ Contributions

Concept/Design: MS, MK. Data Collection and/or Pro-
cessing: MK, IHB. Data analysis and interpretation: MS,
MK. Literature Search: MS, MK, IHB. Drafting manu-
script: MK. Critical revision of manuscript: MS, IHB. Su-
pervision: MS, MK, IHB.

REFERENCES

1. Wetmore RF. Tonsils and Adenoids. In: Nelson Text-
book of Pediatrics; Kliegman RM, Stanton BF, St
Geme JW, Schor NF, 20th ed., Philadelphia, Elsevier,
2015;2023-2026.

2. Ishida T, Manabe A, Yang SS, Yoon HS, Kanda E,
Ono T. Patterns of adenoid and tonsil growth in Japa-
nese children and adolescents: A longitudinal study.
Sci Rep. 2018;8(1):1-7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Major MP, Saltaji H, El-Hakim H, Witmans M, Major
P, Flores-Mir C. The accuracy of diagnostic tests for
adenoid hypertrophy: a systematic review. J Am Dent
Assoc. 2014;145(3):247-254.

Bar A, Tarasiuk A, Segev Y, Phillip M, Tal A. The ef-
fect of adenotonsillectomy on serum insulin-like
growth factor-1 and growth in children with obstruc-
tive sleep apnea syndrome. J Pediatr. 1999;135(1):76-
80.

Gozal D. Sleep-disordered breathing and school per-
formance in children. Pediatrics. 1998;102(3):616-
620.

Shen L, Lin Z, Lin X, Yang Z. Risk factors associated
with obstructive sleep apnea-hypopnea syndrome in
Chinese children: A single center retrospective case-
control study. PL0oS One. 2018;13(9):e0203695.

Daar G, Sar1 K, Gencer ZK, Ede H, Aydin R, Saydam
L. The relation between childhood obesity and ade-
notonsillar hypertrophy. Eur Arch Otorhinolaryngol.
2016;273(2):505-509.

Kang KT, Chou CH, Weng WC, Lee PL, Hsu WC. As-
sociations between adenotonsillar hypertrophy, age,
and obesity in children with obstructive sleep apnea.
PLoS One. 2013;8(10):e78666.

Kang KT, Lee PL, Weng WC, Hsu WC. Body weight
status and obstructive sleep apnea in children. Int J
Obes (Lond). 2012;36(7):920-924.

Bitar MA, Birjawi G, Youssef M, Fuleihan N. How
frequent is adenoid obstruction? Impact on the diag-
nostic approach. Pediatr Int. 2009;51(4):478-483.
Duan H, Xia L, He W, Lin Y, Lu Z, Lan Q. Accuracy
of lateral cephalogram for diagnosis of adenoid hyper-
trophy and posterior upper airway obstruction: A
meta-analysis. Int J Pediatr Otorhinolaryngol. 2019;
119:1-9.

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power
3: Aflexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behav
Res Methods. 2007;39(2):175-191.

Wang Y, Jiao H, Mi C, Yang G, Han T. Evaluation of
Adenoid Hypertrophy with Ultrasonography. Indian J
Pediatr. 2020;87(11):910-915.

Niedzielska G, Kotowski M, Niedzielski A. Assess-
ment of pulmonary function and nasal flow in children
with adenoid hypertrophy. Int J Pediatr Otorhinolaryn-
gol. 2008;72(3):333-335.

Pruzansky S. Roentgencephalometric studies of tonsils
and adenoids in normal and pathologic states. Ann
Otol Rhinol Laryngol. 1975;84(2):55-62.

Wang DY, Bernheim N, Kaufman L, Clement P. As-
sessment of adenoid size in children by fibreoptic ex-
amination. Clin Otolaryngol Allied Sci. 1997;22(2):
172-177.

Amaddeo A, de Sanctis L, Olmo Arroyo J, Giordanella
JP, Monteyrol PJ, Fauroux B. Obésité et SAOS de
I’enfant. Obesity and obstructive sleep apnea in chil-
dren. Arch Pediatr. 2017;24(1):34-38.

Major MP, Flores-Mir C, Major PW. Assessment of
lateral cephalometric diagnosis of adenoid hypertro-
phy and posterior upper airway obstruction: a system-
atic review. Am J Orthod Dentofacial Orthop.
2006;130(6):700-708.

Fujioka M, Young LW, Girdany BR. Radiographic
evaluation of adenoidal size in children: adenoidal-na-
sopharyngeal ratio. AJR Am J Roentgenol. 1979;133
(3):401-404.

275


https://www.ncbi.nlm.nih.gov/pubmed/?term=Major%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saltaji%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Hakim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witmans%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Major%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Major%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flores-Mir%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24583889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10393608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarasiuk%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10393608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segev%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10393608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phillip%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10393608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10393608
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gozal%20D%5BAuthor%5D&cauthor=true&cauthor_uid=9738185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30212502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30212502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30212502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30212502

ORIGINAL ARTICLE AHI EVRAN MEDICAL JOURNAL
E-ISSN: 2619 - 9203

Evaluation of Fibromyalgia Frequency in Chronic Urticaria Patients and Its
Association with Urticaria Severity

Kronik Urtiker Hastalarinda Fibromiyalji Sendromu Sikhginin Degerlendirilmesi

Emine Miige ACAR' " Senem $AS?

0z

Amag: Kronik trtiker, nedeni tam olarak aydinlatilamamig kasintihi bir deri hastaligidir. Otoimmiinite ve psikojenik faktorlerin de
patogenezde rolii olabilecegi diisiiniilmektedir. Fibromiyalji sendromu (FMS) psikojenik nedenlerle iliskili olabilecegi diistiniilen bir
romatizmal hastaliktir. Caliymamizda kronik tirtiker hastalarinda FMS siklig1 ve siddetini arastirmay: ve kronik iirtikere eslik eden
fibromiyalji varliginin klinik 6zelliklere ve dermatoloji yasam kalitesine etkisini degerlendirmeyi planladik.

Araglar ve Yontem: Calismaya kronik iirtiker tanis1 almis ve sistemik hastalik dykiisti olmayan 100 hasta, yas ve cinsiyet agisindan
eslestirilmis 100 saglikli kontrol dahil edildi. Urtiker siddeti dermatoloji yasam kalite indeksi skorlar1 (DYKI) hesaplanarak deger-
lendirildi. Klinik siddet ve fonksiyonel disabilite durumlari vizuel analog skala (VAS) ve fibromiyalji etki anketi (FIQ) ile deger-
lendirildi.

Bulgular: Hasta grubunun yag ortalamasi 37.7+1.32, kontrol grubunun ise 40.7+11.2 olarak saptandi (p=0.09). Hasta grubundaki FMS
siklig1 (%45) kontrol grubundan (%13) istatistiksel olarak anlamli sekilde yiiksekti (p=0.00). Kronik {irtiker siiresi FMS'li hastalarda
istatistiksel olarak anlamli derecede yiiksek bulundu(p=0.001). FIQ ve DLQI degerleri arasinda istatistiksel olarak anlamli korelasyon
saptandi (p=0.019). Hasta ve kontrol grubunda FMS siireleri, VAS ve FIQ agisindan istatistiksel olarak anlamli fark saptanmadi
(p=0.432, p=0.201, p=0.332).

Sonug: Kronik iirtiker hastalarinda FMS sikligimin artmis oldugunu goriilmektedir. Bu sonug kronik iirtiker patogenezindeki nérome-
diatorlerin kronik donemdeki etkileriyle iliskili olabilir.

Anahtar Kelimeler: fibromiyalji; kasintt; kronik tirtiker; nérojenik inflamasyon; yasam kalitesi
ABSTRACT

Purpose: Chronic urticaria is a skin disease with unknown etiology. Autoimmunity and psychogenic factors have been suggested to
play a role in pathogenesis. Fibromyalgia is a rheumatic disease that may be associated with psychogenic factors. The aim of the study
was to determine the frequency and severity of fibromyalgia and the effect of fibromyalgia coexistence on clinical features and der-
matology life quality index in urticaria patients.

Materials and Methods: One hundred patients with chronic urticaria and no history of any systemic disease and 100 age- and sex-
matched healthy controls were included. Urticaria severity was evaluated by the dermatology life quality index (DLQI). Clinical se-
verity and disability status were evaluated by the visual analog scale (VAS) and fibromyalgia impact questionnaire (FIQ).

Results: The mean age of the chronic urticaria patient group was 37.7+1.32, and that was 40.7+11.2 in the control group (p=0.09).
Fibromyalgia frequency (45%) in the chronic urticaria group was significantly higher than in the control group (13%) (p=0.00). The
duration of chronic urticaria was significantly higher in the patients with FMS than in the patients without FMS (p=0.001). There was
a statistically significant correlation between FIQ and DLQI (p=0.019). No significant differences in terms of FMS durations, VAS,
and FI1Q values were detected between groups (p=0.432, p=0.201, p=0.332).

Conclusion: High frequency of fibromyalgia in chronic urticaria patients was found. This may be related to the chronic effect of
neuromediators involved in chronic urticaria pathogenesis.

Keywords: chronic urticarial; fibromyalgia; neurogenic inflammation; pruritus; quality of life
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INTRODUCTION

Urticaria is a skin disease characterized by erythematous
and edematous plaques. Chronic urticaria is a type of urti-
caria that lasts more than 6 weeks. Autoimmunity, drugs,
infections, food, and malignancies have been proposed to
play a role in the etiology of chronic urticaria.® In addi-
tion, psychogenic factors are also thought to play a role in

chronic urticaria etiopathogenesis.*

Fibromyalgia syndrome (FMS) is a rheumatic disease
characterized by widespread chronic pain and tender
points in specific regions. FMS is more commonly seen in
female patients. FMS and chronic urticaria show similari-
ties since psychogenic factors play a role in the pathogen-
esis of both diseases.>” Data revealing that neurogenic in-
flammation plays a role in the pathogenesis of both dis-
eases exist.210 Variable results have been obtained in the
studies investigating the association between chronic urti-
caria and fibromyalgia. In some studies, the frequency of
FMS in chronic urticaria patients was found to be higher
than in healthy controls, while reports revealing that the
frequency of FMS is not different from that of the normal
population also exist.* The evaluation of chronic urticaria
and FMS association is essential for the determination of
the triggering factors and targeted mechanisms in urticaria
treatment. In our study, we aimed to evaluate the effect of
accompanying fibromyalgia on the clinical features of ur-
ticaria and dermatology life quality index by examining

the frequency and severity of FMS in urticaria patients.

MATERIALS and METHODS

In this cross-sectional and controlled study, we included
100 chronic urticaria patients (31 male, 69 female) with
disease duration of longer than 6 weeks and with no history
of diabetes, malignancy, rheumatologic, endocrinological,
cardiovascular, cerebrovascular, inflammatory disease and
alcohol consumption and age and sex-matched 100 healthy
controls (31 male, 69 female) were included. The patients
who were previously diagnosed with FMS were not in-
cluded. The patients diagnosed with depression and using
antidepressant and anticonvulsant (gabapentin, pregabalin

vs.) treatment were not included.

The demographic data of the patients, chronic urticaria and
FMS durations, coexisting diseases and drug use were rec-
orded. Before starting the study, ethics approval was ob-
tained from the Clinical Research Ethics Committee of Ahi
Evran University (Approval Date: 23.05.2017 Approval
number: 2017-09/84). The study was conducted according
to the Principles of the Helsinki Declaration. Food, drug,
stress, and infections were questioned as triggering factors.
Dermatology life quality index scores were calculated to
detect urticaria severity. The Dermatology life quality in-
dex questionnaire is a life quality scale widely used in de-
termining the severity of dermatologic diseases.*>® The
validation of the Turkish version of the DLQI was per-
formed by Ozturkcan et al.*® There are ten questions with
4 possible answers related to the effect of the dermatolog-
ical disease on the social and physical activities of the pa-
tient in the questionnaire. The questionnaire includes ques-
tions regarding symptoms and feelings, daily activities,
leisure, work and school life, personal relationships, and
treatment. The maximum value of Dermatology life qual-
ity index questionnaire scores is 30, and the minimum

value is 0. The high values show low life quality.

In our study, VAS scale, which was developed by Price et
al., was used to determine the pain severity related to FMS.
In this scale, the severity of pain was determined as num-
bers between 0 and 10. The number 0 refers to no pain, 1-

4 mild pain, 5-6 moderate pain, and 7-10 severe pain.141°

All the patients were evaluated by a Physical Medicine and
Rehabilitation specialist and diagnosed with FMS
according to the 2010 ACR (American College of
Rheumatology criteria).*® The criteria consisted of the
Widespread Pain Index (WPI), computed as the number of
areas in which the patient felt pain in the last week, and a
Symptom Severity Scale (SSS), in which, apart from the
number of somatic symptoms in general, fatigue, waking
unrefreshed and cognitive symptoms are considered
cardinal symptoms in the diagnosis of FMS. To satisfy the
2010 criteria, patients have to meet: (1) WPI>7 and SSS>5
or WPI between 3-6 and SSS>9; (2) presence of symptoms
at a similar level for at least 3 months; and (3) absence of

other disorders that would explain the pain.*6
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The patients who were diagnosed with FMS were exam-
ined for the severity of FMS. The clinical severity of FMS
and functional disability were evaluated with a validated
Turkish version of the Fibromyalgia Impact Questionnaire
(FIQ)Y. FIQ includes ten questions referring to pain sever-
ity, daytime fatigue, morning tiredness, stiffness, anxiety,
and depression. Low scores point to the low effect of the

disease.17-18

Statistical Analysis

The analysis of the obtained statistical data was performed
with the SPSS version 21.0 software program (IBM Corp
Armonk NY, USA). The sample size of the study was cal-
culated with power analysis that was performed with G
power 3.1.9.6 (Franz Faul, Universitat Kiel Germany). The
minimum size of the total sample size was calculated to be
197 patients with power analysis in which w=0.20, power
(1- beta)=0.80, degree of freedom =1, and the effect size
was taken for the Chi-square test. Power analysis was per-
formed for independent groups t-test when the effect size
was taken as d=0.45, power (1- beta) was taken as=0.85,
and the minimum sample size was calculated as 180 cases.
In this study, when these minimum sample sizes were
taken into consideration, the sample size was determined

as 200 patients.

Categoric variables were stated as numbers and percent-
ages, while numeric values were stated as mean=+standard
deviation, median, and minimum and maximum values.
For comparison of categoric variables, the Chi-square test,
for comparison of mean values, independent samples t-
test, and for comparison of median values, Mann-Whitney
U test was used. The Pearson correlation test was used to

analyze the correlation between groups.

RESULTS

In our study, 100 chronic urticaria patients (31 male 69 fe-
male) and age and sex-matched healthy controls (31 male
69 female) were included. The mean age of the patients
was detected as 37.7+1.32 and 40.7+11.2 in the control
group. No statistical significance was detected between
groups in terms of age and sex (p=0.09, p=1.00, respec-
tively). Gastritis was present in 8 patients, allergic rhinitis

in 12 patients, asthma in 5 patients, and vertigo in 5 pa-
tients. As triggering factors, stress was detected in
T7(77%) of the patients, food in 17(17%), and infections
in 5(5%) patients (3 patients with upper respiratory tract
infections. In 2 patients, urinary infections and in 3 pa-
tients (3%), drug use were found to be associated with
chronic urticaria. 2 patients were using amoxicillin-clavu-

lanic acid, 1 patient was using lansoprazole.

In the patient group, 45(45%) patients and 13(13%) cases
in the control group were diagnosed with FMS. In the pa-
tient group, FMS frequency was statistically significantly
higher than in the control group (p=0.00). In the patient
group, the majority of the patients diagnosed with FMS
were composed of female patients (n=34, 75.5%). Simi-
larly, the majority of the patients diagnosed with FMS in
the control group were composed of female patients (n=12,
92.3%). In the patient group, urticaria duration was
27.945.1 months, while FMS duration was 28.7+3.59
months. No significant difference in terms of FMS and ur-
ticaria duration was detected (p=0.902). In the control
group, the duration of FMS was detected as 33.0+2.61
months, and no statistically significant difference in terms
of FMS was detected between groups (p=0.432). The mean
value of the FIQ score was detected as 42.3+2.82 and
49.1+6.05 in the patient and the control group, respectively
(Table 1). The median value of VAS score in the patient
group was 7(3-10) and 5(2-10) in the control group. No
statistically significant difference was detected in terms of
F1Q and VVAS scores between groups (p=0.332, p=0.201)
(Table 1). There was a statistically significant correlation
between FIQ and DLQI values (p=0.019).

When patients with FMS and without FMS in the study
group were compared, the mean age of the patients with
FMS was 40.5+13.31, while patients without FMS were
35.4+12.71. No significant difference between DLQI val-
ues of patients with FMS and without FMS was detected
(p=0.763). No significant difference between the mean age
values was detected between groups (p=0.057). No signif-
icant difference in gender distribution was found between
patients with FMS and without FMS groups (p=0.097).
Chronic urticaria duration in patients with FMS group was
40.0+46.3 months and 16.76+16.70 months in patients
without FMS group. Chronic urticaria duration in patients
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with FMS group was significantly higher than in patients
without FMS group (p=0.001) (Table 2).

Tablo 1. Demographic and clinical characteristics of patient and
control groups

8 Patient Control
Variables group group
Age 37.7£1.32  40.7+11.2 0.090
FMS cases 45 13 0.000
Chronic urticaria duration 27.945.1 )
(months)
FMS duration ( months) 28.7£3.59  33.0+£2.61 0.432
DLQI 10.41+0.70 -
FIQ 4234282 49.1+6.05 0.332
VAS 7 (3-10) 5 (2-10) 0.201

DLQI: Dermatology life quality index, FIQ: Fibromyalgia impact question-
naire, VAS: Visual analog scale, p<0.05 was accepted as statistically sig-
nificant

Table 2. Demographic and clinical characteristics of the patients
with FMS and the patients with and without FMS in chronic urti-
caria patient groups

The patients  The patients

Ve with FMS  without FMs  P-value
Age 4051331 354:12.71  0.057
Gender

Female 34 33 0.097
Male 11 22

Chronic urticaria — . 46 3 16.76£16.70  0.001
duration : : ) . ’
DLOI 10.6446.87  10.22+7.03 0763

DLQI: Dermatology life quality index, p<0.05 was considered statistically
significant

DISCUSSION

Chronic urticaria and FMS are clinical conditions whose
etiopathogenesis has not been completely elucidated yet.
Chronic urticaria has been shown to coexist with various
stress-related diseases. Psychosocial, behavioral, and neu-
robiological factors have been suggested to play a role in
FMS development.'® Increased frequency of some skin
diseases have been reported in FMS patients. In a study by
Erdogan et al., the frequency of xerosis, dermographism,
lichen simplex chronicus, neurotic excoriation, and sebor-
rheic dermatitis and pruritus, burning and stinging sensa-

tion were reported to be higher in FMS patients.?°

Neuroinflammation is thought to play a role in the etiology
of chronic urticaria and FMS. This suggests a close rela-
tionship between chronic urticaria and FMS.2:-?” There are
some studies that reveal an increased frequency of FMS in
chronic urticaria patients, while studies suggesting no dif-
ference in the frequency of FMS compared to normal pop-
ulation also exist.>"1! In our study, the frequency of FMS
in the chronic urticaria patient group (45%) was statisti-
cally significantly higher than in the control group (13%).
This frequency was higher than those in Mathkor et al.

(%34.1) and Oktayoglu et al. (%32.5) but lower than in
Toressani et al. (70%) 7 Toressani et al. stated that this
result was unexpectedly high as the frequency of fibrom-
yalgia was 2.2% in the general population. It is also nota-
ble that the frequency of fibromyalgia in the control group
was higher than in the study of Toressani et al. This result
may be related to different geographic and demographic

characteristics of the study population.

Torresani et al. reported that FMS-related symptoms, such
as pain, started before the initiation of urticaria, and this
suggests that chronic urticaria development may be the re-
sult of neurogenic inflammation in FMS.¢ Differing from
the study by Torresani et al., no statistically significant dif-
ference was detected between chronic urticaria and FMS
durations in chronic urticaria patients. The result that no
significant difference was detected in FMS durations be-
tween the patient and the control groups reveals that the
presence of chronic urticaria is not a risk factor for early
development of FMS compared to healthy controls. In a
study by Goziibiiyiikogullari et al. Chronic urticaria dura-
tions in the patients with FMS were foud to be higher than
in the patients without FMS, but this was not statistically
significant. Contrary to this study, the finding that chronic
urticaria duration in the patients with FMS was signifi-
cantly higher than in the patients without FMS may result
from the high number of cases in the control group. This
result suggests that the long-term effect of the mediators
playing a role in chronic urticaria may also play a role in
the development of FMS. The finding that there is no sig-
nificant difference in the DLQI values in the patients with
and without FMS suggests that the severity of chronic ur-
ticaria is not higher in the patients with FMS. In our study,
similar to that of Goziibiiyiikogullart et al., no significant
difference between the mean age values of the patients
with and without FMS was detected. This finding suggests
that age does not affect the development of FMS.

Autoimmunity is a condition that accompanies both
chronic urticaria and FMS. Especially chronic inflamma-
tory diseases such as SLE are commonly seen in both dis-
eases.?®3! Goziibilyiikogullar: et al. reported that the pa-
tients with FMS had a higher percentage of thyroid auto-
immunity than the patients without FMS, but the results
were not statistically significant. In our study, the presence
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of chronic inflammatory disease was taken as an exclusion
criterion, and autologous serum skin test and thyroid auto-

immunity were not evaluated.

Similar to the study of Yener et al., the detection of corre-
lation between FIQ and DLQI suggests that common path-
ogenetic pathways play a role in both diseases.®? Yener et
al. reported higher FIQ and VAS values in chronic urti-
caria patients than in healthy controls. In our study, the fact
that no difference was detected between FIQ and VAS val-
ues between groups reveals that the presence of chronic
urticaria does not cause an increase in the severity of FMS.

The limitations of the study include a small number of pa-
tients in a rural region and the absence of an evaluation of
autologous serum skin test and thyroid antibodies. Also,
specific scales such as the Pittsburgh sleep quality index,
which measures sleep quality and sleep disturbance, and
the Multidimensional Assessment of Fatigue (MAF) scale
were not used.® In addition, anxiety and depression were
not examined. The absence of an evaluation of distress
with anxiety and depression scales is also among the limi-
tations of the study.

In conclusion, the results obtained in our study revealed
that the frequency of FMS in chronic urticaria is higher
than in healthy controls. These findings are in line with the
literature. FMS development in chronic urticaria patients
may be related to the chronic term effects of neuromedia-
tors in chronic urticaria. The triggering of the diseases with
psychogenic factors and the role of neuroinflammation in
etiopathogenesis suggest that chronic urticaria and FMS
are closely related. Further studies investigating the asso-

ciation between chronic urticaria and FMS are warranted.
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Tavsanlarda Yapilan Asetaminofen Toksikoloji Modelinde N-Asetilsistein
ve Resveratrol Tedavilerinin Karsilastirilmasi
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oz

Amag: Asetaminofen giivenli bir analjezik ilagtir fakat yiiksek dozlarda akut karaciger hasarna neden olmaktadir. Asetaminofen
intoksikasyonunda tedavisinde N-asetil sistein (NAC) kullanilmaktadir. Resveratrolun (RES), asetaminofen intoksikasyonu model-
lerinde kullanilabilecegi gosterilmigtir. Caligmamizda amag, asetaminofen intoksikasyonunda NAC ile resveratrol tedavilerinin etkin-
liginin karsilastirmaktir.

Aragclar ve Yontem: Calismamizda 6’s1 kontrol grubunda olmak tizere, 28 i 4 farkli ¢aligma grubunda olmak {izere toplam 34 tavsan
kullanildi. Asetaminofen (APAP) (n=7) grubunda hayvanlara 2 gr/kg asetaminofen orogastrik tiip aracilifiyla verildi. Aseta-
minofen+N-asetilsistein (APAP+NAC) (N=7) grubunda hayvanlara 2 gr/kg asetaminofen orogastrik tiip araciligiyla verildi ve
takibinin 1. saatinde 150 mg/kg NAC intramiiskiiler (i.m) uygulandi. Asetaminofen+resveratrol (APAP+RES) (N=7) grubunda
hayvanlara 2 gr/kg asetaminofen orogastrik tiip araciligiyla verildi ve takibinin 1. saatinde orogastrik tiiple 100 mg/kg resveratrol
verildi. Asetaminofen+Nasetilsistein+Resveratrol (APAP+NAC+RES) (N=7) grubunda ise hayvanlara 2 gr/kg asetaminofen oro-
gastrik tiip aracili@iyla verildi ve takibinin 1. saatinde orogastrik tiiple 100 mg/kg resveratrol verildi ve 150 mg/kg NAC i.m uygulandi.
ALT, AST, total GSH ve kan asetaminofen diizeyleri ¢alisildi. Hayvanlar 24. saatte sakrifiye edildi. Karaciger dokusu histopatolojik
inceleme i¢in kullanildu.

Bulgular: Sonuglarimizda 12 saat GSH diizeyi APAP+NAC grubunda APAP+RES grubuna gore istatiksel olarak anlamli bulundu
(p=0.007). Histopatolojik ¢alismada, apoptozis i¢in kullandigimiz HSCORE diizeyi kontrol grubunda APAP grubuna gore istatiksel
olarak daha disiik tespit edildi (p=0.007). Bu sonug asetaminofen toksisisitesi karaciger hiicrelerinde apoptozisi tetikledigini gésteri-
yor.

Sonug: Resveratrol asetaminofen toksisitesi tedavisinde NAC’a alternatif bir tedavi se¢enegi olabilir.

Anahtar Kelimeler: asetaminofen; NAC; parasetamol; resveratrol; toksisite
ABSTRACT

Purpose: Acetaminophen is safe analgesic drug but it may cause hepatic failure in high doses. N-acetyl cysteine (NAC) is used in the
treatment of acetaminophen intoxication. Resveratrol may be used in experimental acetaminophen intoxication models. Purpose, com-
pare the efficacy of NAC and resveratrol treatments in acetaminophen intoxication.

Materials and Methods: We used 34 rabbits. Six rabbits were included in control group, and 7 rabbits were enrolled in other groups
Asetaminophen (APAP) (N=7) group. The animals were administered 2 g/kg of acetaminophen by an orogastric tube. Asetamino-
phen+N-acetylcysteine (APAP+NAC) (N=7) group, 150 mg/kg NAC was administered intramuscular (i.m) to animals at 1% hour
following 2 g/kg of acetaminophen administration by orogastric tube. Asetaminophen+resveratrol (APAP+RES) (N=7) group, animals
received 100 mg/kg resveratrol by orogastric tube at 1% hour following oral administration of 2 g/kg of acetaminophen by orogastric
tube. e. Asetaminophen+N-acetyl cysteine+resveratrol (APAP+NAC + RES) (N=7) group, animals received 100 mg/kg resveratrol by
orogastric tube and 150 mg/kg NAC i.m at 1% hour following oral administration of 2 g/kg of acetaminophen by orogastric tube. ALT,
AST, GSH, and acetaminophen levels were measured. Animals were sacrificed at the 24" hour. Liver samples were obtained for
histopathological examination.

Results: According to our results, the GSH level at 12" hour was significantly different between APAP+NAC group and APAP+RES
group (p=0.007). In histopathological examination, HSCORE level we used for apoptosis was statistically significantly lower in control
group than in APAP group (p=0.007). Its supports that acetaminophen toxicity triggers apoptosis in liver cells.

Conclusion: Resveratrol may be an alternative treatment option to NAC in the treatment of acetaminophen toxicity.

Keywords: acetaminophen; NAC; paracetamol; resveratrol; toxicity
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INTRODUCTION

Acetaminophen (N-acetyl-p-aminophenol or paracetamol)
is a commonly used analgesic and antipyretic drug world-
wide.! In all age groups, suicidal attempts with acetamino-
phen (APAP) are frequently encountered due to it being
frequently prescribed and easy availability. APAP toxicity
is the most common cause of acute liver failure in the
United States. There are many studies suggesting that

APAP causes hepatic failure by damaging the liver tissue.?

NAC is used in patients with APAP toxicity, and it has
some serious side effects. These side effects include acute
allergic reactions such as anaphylaxis, anaphylactic shock,
angioedema, and urticaria. Moreover, relatively frequent
side effects, such as nausea and vomiting, are also ob-
served. These side effects suggest that new antidotes
should be developed for APAP toxicity. One of these new

antidotes is resveratrol.

Resveratrol (3,4,5-trihydroxystilbene) is a natural antioxi-
dant in the polyphenol structure found in abundance in
fruits, such as grapes, peanuts, strawberries, and cherries.?
It is a strong antioxidant and prevents oxidative damage by
binding to reactive free oxygen radicals and chelating
metal.* Resveratrol increases the level of glutathione
through the glutamate-cysteine ligase enzyme and neutral-
izes the free oxygen radicals.® Resveratrol has been shown
to increase hepatic glutathione, induce phase-2 hepatic en-
zymes and remove free radicals. It has been demonstrated
that resveratrol inhibits the nuclear factor kappa § (NF-kp),
which is the transcription factor in the inflammatory cas-
cade,510 and also decreases the NF-kp core translocation
and affects transcription.!! Resveratrol has also been
shown to have a hepatoprotective effect against many
hepatotoxic agents such as ethanol and carbontetrachloride
together with APAP.12

To the best of our knowledge, there is no experimental
study in the literature comparing NAC and resveratrol
treatments in terms of protective and therapeutic aspects in
APAP-induced hepatoxicity. In this study, we aimed to
compare the efficacy of NAC and resveratrol therapies
with biochemical parameters and tissue histopathological
examination in an experimental APAP toxicity model in
rabbits.

MATERIALS and METHODS

Approval was obtained from the Experimental Animals
Ethics Committee of Selcuk University Experimental
Medicine Application and Research Center (Approval
date, no: 14.07.2015-2015/77). All procedures were car-
ried out in accordance with the provisions in the Helsinki
Declaration on the care and use of laboratory animals.

Experimental Method

In our study, we used a total of 34 New Zealand rabbits.
The rabbits were divided into 5 groups. Six of these rabbits
were included in the control group, and 7 rabbits were en-
rolled in each of the other groups. The rabbits in the control
group did not receive any medication or treatment. At the
beginning of the experiment, venous blood samples were
drawn from the dorsal ear artery of all subjects to measure
the serum ALT, AST and total GSH levels.

The rabbits in the sham group were given 2 g/kg of aceta-
minophen via an orogastric tube. The rabbits in the
APAP+NAC group received 150 mg/kg NAC i.m. 1 hour
after administration of 2 g/kg of acetaminophen orally via
an orogastric tube. The rabbits in the APAP+resveratrol
group received 100 mg/kg resveratrol orally via an orogas-
tric tube 1 hour after administration of 2 g/kg acetamino-
phen via the orogastric tube. The rabbits in the
APAP+NAC+resveratrol group received 100 mg/kg
resveratrol orally via an orogastric tube and 150 mg/kg
NAC i.m. 1 hour after administration of 2 g/kg of aceta-
minophen orally via an orogastric tube. Venous blood
samples were obtained to measure the serum ALT, AST,
total GSH and APAP levels at the 1 hour, 12" hour and
24" hour from all subjects except those in the control
group. The subjects were sacrificed 24 hours after the ex-
periment under anesthesia by decapitation. Tissue samples
were obtained from the caudate lobe of the liver of all sub-

jects to detect apoptosis histopathologically.
Biochemical Method

Arterial blood samples were obtained from all rabbits into
tubes with EDTA and gel tubes. Samples obtained into
EDTA tubes were centrifuged at 3000 rpm for 5 minutes.
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After the separation of the plasma, the remaining erythro-
cyte package was added to the physiological serum (0.9%
NaCl) approximately five times the blood volume and cen-
trifuged at 1500 rpm for 5 minutes. After centrifugation,
the supernatant was poured away, and the same amount of
saline was added again, and this process was repeated
twice. The total GSH level in the washed erythrocytes was
analyzed with the Shimadzu brand prominence model
HPLC System (Japan) using Immuchrom (Lot no: IC1800-
150828) HPLC assay Kits.

The arterial blood samples obtained into plain tubes were
centrifuged at 3000 rpm for 10 minutes after clotting and
the serum samples were separated. The AST, ALT and
APAP levels in these serum samples were measured. The
serum AST and ALT levels were analyzed in the architect-
C 16000 auto-analyzer using the Abbott test kits (lot no.
47489UN15 and 47820UQ06, respectively).

The serum APAP levels were analyzed by a method devel-
oped in the LC-MS/MS device in the Biochemistry Labor-
atory of Selcuk University Medical Faculty. For the APAP
sample preparation, 200 pl of acetonitrile was added to 100
ul of plasma and vortexed for 30 sec. It was then centri-
fuged at 13000 rpm for 5 minutes. 10 uL of LC-MS/MS
was injected from the resulting supernatant.

Mass spectrometry analysis was performed with an elec-
trospray ion source (ESI) in positive mode and ABSCIEX
API 3200 triple quadruple mass spectrometer (USA) Shi-
madzu LC-20-AD (Kyoto, Japan). Calculation of the data
was carried out with the ABSCIEX Analyst Software Wiz-
ard version 1.6.1. The Phenomenex brand Luna C18 (3um,
4.6x50mm) was used as the analytical column. The mobile
phase was made using a 50% acetonitrile / water (v/v) iso-

cratic pump. The analysis time was set to 2 minutes.

Pathological Examination

The liver tissues of 34 rabbits sacrificed were transferred
to the Pathology Department at Selcuk University Faculty
of Medicine in 10% formalin solution. Paraffin-embedded
tissue blocks prepared from samples obtained from the tis-
sues were cut to 4 microns thick sections using the Leica
brand RM2255 model microtome device in the laboratory

and then taken onto Poly-L-Lysin-coated positive loaded

slides. The sections were stained with anti-Caspase-3 anti-
body (polyclonal rabbit Abcam USA ab4051) in a semi-
automatic Ventana Benchmark XT immunohistochemistry
staining device after 60 min deparaffinization in a 60°C

oven.

The staining procedure was performed with a 60 min incu-
bation period, 1/350 concentration, and 36 minutes pre-
treatment with citrate. The stained preparations were eval-
uated by a researcher and a pathologist under a light mi-
croscope. Each preparation was examined in at least 5 big
magnification areas (x400), and the presence and intensity
of intra-nuclear and/or intra-cytoplasmic expression were
assessed. The histological scoring (HSCORE) method was
used in the pathological evaluation of the experimental
groups. The HSCORE is the value obtained by multiplying
the total density of the positively stained hepatocytes by
the staining intensity.

HSCORE=2Pi (I+1)

I, staining intensity (0=no staining, 1=mild, 2=moderate,
and 3=intense staining)

Pi, the percentage rate of staining for each density.(76)

Statistical Analysis

The data were recorded in pre-prepared forms. Statistical
analyses were performed using the SPSS for Windows 18
program. Comparison between the groups was made
through analysis of variance (ANOVA) in repeated meas-
urements. The Bonferroni-corrected one-way analysis of
variance and a pairwise comparison with the Tukey HSD
test were used as Post Hoc tests. A p-value of lower than

0.05 was considered statistically significant.

RESULTS

The mean weight of all subjects in the groups was 2044 g,
and there was no statistically significant difference be-
tween the groups (p=0.422).

When the baseline GSH levels of the groups were exam-
ined, the highest GSH level was determined as 38543
pmol/L in the APAP+Resveratrol group and the lowest

was 9085 umol/L in the control group. The mean baseline
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GSH level of all groups was 23138 pmol/L. There was a There was no statistically significant difference between
statistically significant difference in the baseline GSH lev- the groups in terms of the mean GSH level at the 1% hour
els between the groups (p=0.027). The 12"-hour GSH and the 24™ hour (p>0.05, for both). The mean GSH level
level was the highest in the APAP+Resveratrol group with at the 24"™ hour was the highest in the
4872 pmol / L, and the lowest GSH level was 2308 pmol APAP+NAC+Resveratrol group with 5617.1429 umol/L
/ Linthe APAP+NAC group. There was a statistically sig- and the lowest mean GSH level was determined in the
nificant difference between the groups in terms of the APAP group with 3815.1667 pmol/L (Figure 1).

mean GSH level at the 12" hour (p=0.010).

gsh
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, N ] | m N - - N
0.hour 1.hour 12.hour 24.hour
mcontrol mapap apap+nac apap+res M apap+nactres

Figure 1. Chart showing the mean GSH levels of the study groups at baseline/1%/12/24" hours

There was no statistically significant difference between of the APAP+RES group was significantly higher than that
the pairwise comparisons of the groups regarding the mean of the APAP+NAC group (p=0.007). There was no statis-
GSH levels at baseline, 1% hour and 24™ hour (p>0.05, for tically significant difference in other pairwise comparisons
all). of the groups regarding the 12t"-hour GSH levels (p>0.05

for all) (Figure 2).
When we compared the groups in terms of the mean GSH

levels at the 12 hour, we found that the mean GSH level

ALT
50000
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. Ml HimoE B v Hamam
0.hour 1.hour 12.hour 24.hour
Hmcontrol M apap apap+nac apap+res M apap+nact+res

Figure 2. Chart showing the mean ALT level of the study groups at baseline/1%/12%"/24™ hours

There was no statistically significant difference between There was no statistically significant difference between
the groups in terms of the mean ALT levels at baseline, 1% the groups in terms of the mean ALT levels at baseline, 1
hour, 121" hour and 24™ hour (p>0.05, for all). hour, 12" and 24™ hours (p>0.05, for all) (Figure 3).
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Figure 3. Chart showing the mean AST level of the study groups at baseline/1/12"/24™ hours

There was no statistically significant difference between
the groups regarding the mean AST levels at the baseline,
1% hour, 12™ hour, and 24" hour (p>0.05, for all) (Figure
4).

apap

100
) I“
: i

0.hour 12.hour

24.hour

W apap Mapap+nac M apap+res M apap+nactres

Figure 4. Chart showing the mean APAP level of the study groups
at the 1°/12"/24" hours

There was no statistically significant difference between
the groups regarding the mean APAP levels at the 1% hour,
12" hour, and 24" hour (p>0.05, for all).

HSCORE (Histological Scoring System)

The histological scoring (HSCORE) method was used in
the histopathological evaluation of liver tissue samples of
the rabbits in the study groups.

At the end of the experiment, liver tissue sampling was
carried out from the liver caudate lobe of each subject, and
the apoptosis status was examined according to the
HSCORE using the anti-caspase-3 immunohistochemical
staining method. The lowest rate of apoptosis was found
in the control group, and the highest apoptosis rate was ob-
served in the APAP group (p=0.012) (Figure 5).

140
120
100
80
60
40
20

W control ™ apap

apoptosis

HSCORE

m apap+nac

apap+res M apap+nactres

Figure 5. The mean HSCORE value of the study groups

There was a statistically significant difference between the
control group and the APAP group in terms of apoptosis
rate (p=0.007). There was no statistically significant dif-
ference in apoptosis rate of the other pairwise comparisons
between the groups.

Microscopic Changes

Tissue integrity and overall appearance of the cells were
normal in the control group. There was no significant
staining with anti-caspase 3 in the control group. The
APAP group showed marked staining in both the cyto-
plasm and the nucleus (Picture 1, 2, 3)
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Picture 1. Hlstopathologlcal appearance of a tlssue sample in the
control group at x200 magnification by the anti-caspase 3 method.
No significant staining was observed in the hepatocytes in either
the cytoplasm or the nucleus of this sample.

Picture 2. The appearance of a tissue sample in the APAP+RES
group at X200 magnification using the anti-caspase 3 method. This
subject in the APAP+RES group has no staining in either the cy-
toplasm or the nucleus of hepatocytes.

Plcture 3. The appearance of a tlssue sample in the
APAP+NAC+RES group at x200 magnification by the anti-
caspase 3 method. In the hepatocytes of this subject in the
APAP+NAC+RES group, the nucleus showed staining, but there
was no significant staining in the cytoplasm.

DISCUSSION

In this study, we aimed to investigate whether Resveratrol
treatment is an alternative or superior to NAC in the APAP
toxicity in an experimental rabbit model. According to the
results of our study, the serum GSH levels at baseline and
the 12™ hour showed statistically significant differences
between the groups. The mean serum GSH level at the 12t
hour was significantly lower in the APAP+NAC group
compared to the APAP+RES group. When the mean GSH
levels at the 24™ hour were examined, and the highest se-
rum GSH level was measured in the APAP+NAC+RES

group, the difference between the groups was not statisti-
cally significant. These findings suggest that resveratrol
treatment may have favorable effects in the treatment of
APAP toxicity when used alone or with NAC. When the
groups were compared in terms of apoptosis, as expected,
the HSCORE was lower in the control group than in the
APAP group. In other words, apoptosis was induced to-
gether with hepatocyte damage due to APAP toxicity. In
our study, no staining was detected in the nucleus and cy-
toplasm of the hepatic tissue of control subjects after stain-
ing using the anti-caspase 3 method. In the stained liver
tissue samples of the APAP+RES group, we obtained sim-
ilar results to the control group. In other words, the nucleus
and cytoplasm stainings were not detected in the liver tis-
sue samples of animals in the APAP+RES group. How-
ever, we detected nucleus and cytoplasm staining in
hepatocytes, which are indicators of apoptosis, not only in
the APAP group but also in the APAP+NAC group. This
suggests that resveratrol use in APAP toxicity has protec-
tive effects on liver tissue, and this effect is superior to that
of NAC.

There was a significant difference between the study
groups regarding the serum ALT levels at the baseline, 1%
hour, 12" hour and the 24™ hour. Besides, the APAP group
was the group with the highest ALT level throughout the
experiment and especially with a sharp increase at the 12t
hour. On the other hand, the ALT levels of the APAP+RES
and APAP+NAC+RES groups were found to be lower
than that of APAP+NAC and APAP groups during the ex-
periment. The ALT levels of the APAP+RES group were
found to be lowest at the 24" hour compared to the other
groups. This may be interpreted as resveratrol having pro-
tective effects against liver damage caused by APAP tox-
icity. The same interpretation can be made by considering
the serum AST levels of all groups during the experiment
and by comparing the groups with each other in terms of
the AST levels.

In our study, we measured the serum APAP level, which
is an important parameter for treatment success and prog-
nosis. There was no significant difference in the serum
APAP levels between the groups, while in the
APAP+RES, APAP+NAC, and APAP+NAC+RES

groups, the sharp decrease at the 121" hour compared to the
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1%t hour was not observed in the APAP group. This sug-
gests that resveratrol is as effective as NAC in the treat-
ment of APAP toxicity. However, the serum APAP levels
at the 24™ hour decreased to very close values in all groups,
including the APAP group. This result indicates that serum
APAP levels decrease to very low levels within 24 hours
in cases with APAP toxicity, even if treatment was not be-
gun with NAC or any other drug.

Wojnarova et al. also used resveratrol as a hepatoprotec-
tive agent, as we used in our study. Resveratrol is a natural
SIRT1 activator. SIRT1 (silent information regulator T1
protein) is an important molecule that regulates the cell cy-
cle, apoptosis, and inflammation. In this study, the authors
compared resveratrol, which they used as hepatoprotective
agent, with CAY10591 (synthetic selective activitulin 1
activator), an artificial SIRT1 activator, in a rat model of
APAP toxicity. Resveratrol and CAY have been shown to
reduce acetaminophen-mediated hepatotoxicity both in-
vivo and in-vitro experiments. In addition, both treatments
have been shown to increase SIRT1 activity, which is re-
duced by APAP.™3 In our study, the protective effects of
resveratrol treatment at cellular level were observed in
APAP toxicity.

Several studies have also shown the hepatoprotective ac-
tivity of resveratrol.1*17 Resveratrol demonstrates a hepa-
toprotective effect against liver damage resulting from free
radicals and inflammatory cytokines via increasing the
levels of antioxidant enzymes and GSH. Resveratrol also
shows a hepatoprotective effect by making changes in the

signal transduction pathway.

There are many studies on the protective effect of resvera-
trol on liver diseases such as ethanol-induced liver dam-
age, liver damage caused by carbontetrachloride, liver
damage with atherogenic diet, liver damage with various

chemicals and acetaminophen-induced liver damage.

In their experimental APAP toxicity-induced mice model
using 30 mg/kg resveratrol, Sener et al. demonstrated the
hepatoprotective effects of resveratrol in acetaminophen-
induced liver injury by reducing free radicals via antioxi-
dant mechanisms. They found that resveratrol decreased
the serum levels of ALT, AST, MDA and TNF-« and in-

creased the GSH activity. They found that resveratrol re-
duced inflammation by reducing neutrophil infiltration.18
Consistent with this study, we showed in our study that
resveratrol has favorable effects both biochemically and
histopathologically.

Masubuchi et al. reported that resveratrol reduced the se-
rum ALT, IL-6 and TNF-a levels in an experimental study
using 75 mg/kg resveratrol in a mice model and exhibited

the hepatoprotective effect.!®

In a study by Wadsworth et al., resveratrol was shown to
reduce the expression of a number of pro-inflammatory cy-
tokines, including TNF-a.2° However, none of these stud-
ies compared Resveratrol with NAC therapy.

In a rat model with APAP-induced liver injury, Elbe et al.
used light and electron microscopy to examine the APAP-
induced liver tissue and found an increase in the
malondialdehyde (MDA) level and a reduction in GSH
level, CAT(catalase) and SOD(superoxide dismutase) ac-
tivity. They interpreted that APAP-induced hepatotoxicity
was mediated by oxidative stress. In rats treated with
resveratrol, they found significant beneficial changes in

tissue oxidative stress indicators.?

In our study, the fact that resveratrol treatment was not
given before the toxicity and that the duration of follow-
up was limited to 24 hours were the main limitations. In
addition, as a general rule, the results obtained from exper-

imental studies cannot be generalized to humans.

The improvement effect of resveratrol in serum markers in
the treatment of the experimental APAP toxicity model
was similar to NAC. On the other hand, the hepatoprotec-
tive and curative effects on liver tissue were superior to
NAC treatment.

Our study can be a reference for further studies to be car-
ried out experimentally on this subject. Different results
may be obtained with different experimental models, with

a longer follow-up period and more frequent blood sam-
pling.

In addition, our study also contains important results for
clinical studies. Our results should be supported by further
large-scale clinical studies.
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Serebral Palsili Cocugu Olan Ebeveynlerde Bakim Yiikii, Psikolojik Durum ve
Yasam Kalitesi Iliskisi

The Relationship Between Care Burden, Psychological Status, and Quality of Life in

Parents Who Have a Child Diagnosed with Cerebral Palsy

Esra GUNDEDE" "~ Emre SENOCAK? "~ Aysel YILDIZ OZER?

oz

Amac: Serebral Palsili (SP) bir cocuga bakim veren ebeveynlerin bakim yiiklerinin saglikli bir cocuga bakim veren ebeveynlerden
fazla oldugu bilinmektedir. Bu ¢alisma ile birincil bakim veren ebeveynlerin bakim yiikii (BY) ile psikolojik durumlar1 (PD) ve yasam
kaliteleri (YK) arasindaki iliskinin incelenmesi hedeflenmistir.

Araglar ve Yontem: Calisma, SP'li cocuga sahip 101 ebeveyn ile prospektif olarak gerceklestirilen bir kesitsel calismadir. Bu galis-
mada ebeveynlerin BY, PD ve YK sirasiyla Zarit Bakim Verme Yiikii Olgegi, Beck Depresyon Envanteri ve Kisa Form-36 ile 6lgiildii.
Ayrica SP'li gocuklarm YK’s1 Katz Giinliik Yasam Aktiviteleri Olgegi ile fonksiyonellikleri ise Pediatrik Fonksiyonel Bagimsizlik
Olgiimii ile degerlendirildi.

Bulgular: Analiz sonuglarina gore bakim verenlerin biiyiik ¢ogunlugu annelerden olugmaktaydi (%90.09). Degerlendirmeler sonra-
sinda gocuklarin giinliik yagam aktiviteleri (GYA) ve fonksiyonellik seviyeleri orta diizeyde bulundu. Bununla paralel olarak ebeveyn-
lerin bakim yiikleri orta-ciddi diizeyde iken psikolojik durumlar: hafif depresif oldugu goriildii. Ebeveynlerin BY ile PD arasinda orta
diizey (r=0.472, p<0.001), YK alt boyutu olan fiziksel fonksiyon ile negatif yonlii orta diizey (r=-0.475, p<0.001) bir korelasyon vardi.
Coklu regresyon modeline bakildiginda ise gocuklarin GY A seviyeleri ve ebeveynlerin PD durumlari bakim yiikiiniin %27.4'ini agik-
lamaktadr.

Sonug: SP'li gocuga bakim veren ebeveynlerin bakim yiikiine bagli olarak psikolojik sagliklar1 olumsuz yonde etkilenmekte ve yasam
kaliteleri diismektedir. Bu sebeple bakim planlamalari ve hizmetleri sadece SP'li ¢ocuklara yonelik degil bakim veren ebeveynleri de
kapsayici sekilde olmasi faydali olacaktir.

Anahtar Kelimeler: bakim yiikii; depresyon; serebral palsi
ABSTRACT

Purpose: It is known that the care burden of parents who care child diagnosed with cerebral palsy (CP) is higher than that of the
parents who care for a healthy child. The study aim was to examine the relationship between this caregiving burden (CB) and parents'
psychological state (PS) and quality of life (QoL).

Materials and Methods: The study is a prospective cross-sectional study completed with 101 parents of children with CP. The CB,
PS, and QoL of parents were measured with Zarit Caregiver Burden Scale, Beck Depression Inventory, and Short Form-36, respec-
tively. In addition, the QoL of CP was assessed with the Katz Activities of Daily Living Scale and functionality was measured with
the Pediatric Functional Independence Measure.

Results: The majority of caregivers were mothers (90.09%). The daily living activities and functionality of the children were moderate
levels. While the CB of the parents was moderate to severe, their PS was mildly depressed. There was a positive moderate (r=0.472,
p<0.001) correlation between CB and PS, and a negative moderate correlation with physical function sub-dimension of QoL (r= -
0.475, p<0.001). According to the multiple regression model, the daily living activity levels of the children and the PS of the parents
explain 27.4% of the CB.

Conclusion: CB of the parents who care for the child with CP affects their psychological health and their QoL. It would be more
beneficial if care plans and services are inclusive not only for children with CP but also for parents who care for them.

Keywords: cerebral palsy; care burden; depression
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GIRiS

Serebral palsi (SP), non-progresif seyirli, hareket ve duyu
bozukluklar ile karakterize norogelisimsel bir hastaliktir.
Cocukluk ¢aginin motor, duyusal ve/veya biligsel prob-
lemlerle karakterize en yaygin oziirliiliik nedenidir.! Has-
taliga ek olarak SP’li ¢ocuklarda mental retardasyon, iiri-
ner inkontinans, gorme bozukluklari, uyku bozuklugu,
beslenme sorunlari, solunum ve kas-iskelet sistemi prob-
lemleri goriilebilir.? Genis spektrumlu bu sorunlar 6zel-
likle bakim veren ebeveynin bakim yiikiinii ve biyopsiko-
sosyal sagligmi olumsuz etkilemektedir.3*

Bakim yiikii, bakim veren kisinin yasadig: fiziksel, psiko-
lojik, finansal ve sosyal sorunlar neticesinde meydana ge-
len yiik artisini veya kendini baski altinda hissetmesini
ifade eder.> Serebral palsili cocuga sahip ailelerin yiikii,
vakitlerinin biiyiik bir kismini ¢ocuklarinin bakimina ayir-
mak zorunda olduklar igin artmakta ve aileler tiim sosyal
iliskilerini kisitlamak durumunda kalmaktadir.® Bakim yii-
kiinlin artmasi, sosyal izolasyon, sosyoekonomik ve sos-
yokiiltiirel diger problemlerin varligi ebeveynler iizerin-
deki baskiy1 artirmakta ve engelli cocuga sahip ebeveynle-
rin yasam standartlarinda bozulmaya, fiziksel, ruhsal ti-
kenmislige, anksiyete ve depresyon gibi psikolojik sorun-

lar yasanmasina ortam hazirlamaktadir.”2

Serebral palsi ile birlikte goriilen problemlerden dolayi ¢o-
cugun ve bakim veren ebeveynlerinin yagam kalitesi etki-
lenmektedir. Bu sebeple, problemlerin tespiti, erken mii-
dahale ve uygun yaklagimlar ¢ocuk ve ebeveynleri i¢in ¢ok
onemlidir.*® Cocuga bakim veren ebeveynlerin bakim
verme yiikiinden dolay1 yasadiklari fiziksel, sosyal, psiko-
lojik, ekonomik, ¢evre iligkilerinin bozulmasi gibi sorunlar
bakim verenin yasam kalitesini olumsuz yonde etkileye-

bilmektedir.1415

Tiirkiye’de SP prevelansi canli dogumlarin binde 4.4’iini
kapsar.’® Bu oran sadece SP’li bireylerin degil ayni za-
manda bakim veren kisilerin de sagliklarinin degerlendi-
rilmesini zorunlu kilar. Ciinkii engelli ¢ocuga sahip aileler
arasinda psikolojik sorunlarin artis gosterdigi bilinen bir
gergektir. Psikolojik sorunlardan ise sadece anksiyete ve
depresyon tedavileri igin {ilkelerin yaptiklari harcama bir

trilyon dolarin iizerindedir.t?

Bu ¢alismanin amaci saglik harcamalarinin 6nemli bir bo-
limiinii olusturan psikolojik problemlerin SP’li ¢ocugun
ebeveyninin bakim yiikii ve yagam kalitesi tizerine etkisini
incelemektir.

ARACLAR ve YONTEM

Caligma, 1-18 yas araliginda olan 101 serebral palsi tanilt
cocugun bakim veren ebeveynleri ile gerceklestirildi. Ca-
lismaya dahil edilme kriterleri; (1) 1-18 yas arasinda SP
tanilt bir cocuga sahip olmak, (2) SP’li ¢ocugun diizenli
olarak fizik tedavi programina yonlendirilmis olmast, (3)
Degerlendirmeye alinan ebeveynin birincil olarak SP’li
cocugun bakimini gergeklestiriyor olmasi seklindeydi.
Dislanma kriterleri ise (1) Travmatik beyin yaralanmasi
gibi beyin lezyonlart sonucu SP’nin ortaya ¢ikmis olmasi,
(2) Cocugun ikincil olarak nérodejeneratif bir hastaliga sa-
hip olmasi, (3) Iletisim becerisi diisiik olmak ve anadili
Tiirk¢e olmamak, (4) SP’li ¢gocuk/cocuklar1 diginda ebe-
veynin bakimina muhtag olan yasli, kronik hastaliga sahip
diger bireylerin bulunmasi, (5) Bakim veren ebeveynin ha-

mile olmasiydi.

Etik kurul onay1, Okan Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu’nun 22.03.2017 tarihli ve
81 sayil1 toplanti karari ile alindi. Katilimcilar ile yiiz yiize
goriisme gergeklestirildi ve bilgilendirilmis onam formu
imzalatildi. Yazili onaymn ardindan katilimeilarin demog-
rafik 6zellikleri, bakim yiikii, depresyon ve yasam Kalite-
leri sirasiyla sosyodemografik veri formu, Zarit Bakim
Verme Yiikii Olgegi, Beck Depresyon Envanteri ve Kisa
Form-36 ile degerlendirildi. Ayrica engelli gocuk/cocukla-
rin giinliik yasam aktivite diizeyi Katz Giinliik Yasam Ak-
tiviteleri Olgegi ile gocuklarin fonksiyonellik seviyesi ise
Pediatrik Fonksiyonel Bagimsizlik Olgiimii ile degerlendi-
rildi.

Sosyodemografik Veriler Formu: Bu form ile katilimcila-
rin cinsiyet, yas, beden kitle indeksi, medeni durum, egitim
seviyesi, meslek, cocuk sayisi, varsa ebeveynin engel du-
rumu, bakim verilen engelli cocuk sayisi, siirekli kullani-
lan ilacin varligi, akraba evliligi, cocugun bakim siiresi

sorguland.

Zarit Bakim Verme Yiikii Olgegi (ZBYO): Tiirkce gecer-
lilik ve giivenilirlik calismasi yapilan 6lgek, bakim ihtiyaci
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Giindede ve ark.

olan bireye bakim verenlerin yasadig stresi degerlendir-
mek i¢in kullanilmaktadir. Aragtirmaci veya bakim veren-
lerin kendisi tarafindan doldurulabilen 6lgek, bakim ver-
menin kiginin yagam iizerine olan etkisini 22 ifade ile be-
lirlemeye ¢aligir. Her ifade 0-4 arasinda puan alir. 0-21
puan az ya da yiik olmadigi, 21-40 puani orta derecede yiik
oldugu, 41-60 puani orta ve ciddi yiik oldugu, 61-88 puani
ise ciddi yiik oldugunu belirtmektedir.8

Beck Depresyon Envanteri (BDE): Beck ve arkadaslari ta-
rafindan depresyonu siddetini belirlemek, tedavi siirecin-
deki degisimleri izleyebilmek ve hastaligi tanimlayabil-
mek amaciyla tasarlanmistir. Olcegin Tiirkiye’deki gecer-
liligi de yapilmistir. Olgek 21 maddeden olusur ve her bir
madde 0-3 arasinda puan alir. Diisiik skor, depresyonun
siddetinin de az oldugu manasina gelir. 0-9 puan minimal
diizeyde depresif belirtiler, 10-16 puan hafif diizeyde dep-
resif belirtiler, 17-29 puan orta diizeyde depresif belirtiler,
30-63 puan ise siddetli depresif belirtiler oldugunu ifade
eder.1®

Kisa Form-36 (SF-36): Kisa Form-36, yasam Kkalitesini de-
gerlendirirken genis agili bir 6l¢iim saglamaktadir. Rand
Corporation tarafindan gelistirilmis ve Tiirk¢e Versiyonu-
nun giivenirlik ve gegerligi yapilmistir. Anket sosyal fonk-
siyon, fiziksel fonksiyon, emosyonel rol kisitliligs, fiziksel
rol kisithiligi, genel saglik durumu, mental saglik durumu,
agr1 ve vitalite (enerji) olmak iizere 8 alt baslik altinda top-
lanmakta olup 36 sorudan olusmaktadir. Olgekte 0-100

arasinda bir puanlama yapilir.?

Katz Giinliik Yasam Aktiviteleri Olgegi (KGYAO): Gi-
yinme durumu, banyo yapabilme durumu, tuvalet durumu,
kontinans durumu, hareket durumu, beslenme durumunu
inceler. Kisi giinliik yagsam aktivitelerini bagimsiz olarak
yapabiliyorsa 3 puan, yardimli yapabiliyorsa 2 puan, hi¢
yapamryorsa 1 puan verilerek degerlendirme yapilir. GYA
indeksinde 0 - 6 puan “bagimli”, 7-12 puan “yari bagimli”,

13-18 puan ise “bagimsiz” seklinde degerlendirilir.?*

Pediatrik Fonksiyonel Bagimsizlik Ol¢iimii (PFBO): SP
ve herhangi bir bagka gelisimsel bozuklugu olan ¢ocukla-
rin egitimsel, gelisimsel ve toplumsal yonden fonksiyonel
limitasyonlarini tespit eden kisa, faydali, kapsamli bir 61-
¢tim metodudur. Sfinkter kontrolii, kendine bakim, trans-

fer, iletisim, lokomosyon, kognitif ve sosyal olmak iizere

6 alanda toplam 18 madde icerir. Fonksiyonlar 1-7 puan
arasinda puanlanir. Toplam puan en az 18 (tam bagimli),

en fazla 126 (tam bagimsiz) puan arasidir.??

istatistiksel Analiz

Caligmada elde edilen verilerin analizi Statistical Packages
for the Social Sciences (SPSS) 11.5 ile yapildi. Verilerin
normallik dagiliminda Kolmogorov - Smirnov testi kulla-
nildi. Tanimlayic veriler yiizde (%) ve frekans (n) deger-
leri ile sayisal veriler ise ortalama=standart sapma ile ifade
edildi. Ayrica calismada kullanilan Slgekler arasindaki
iliskiyi ortaya koymada Pearson’s korelasyon katsayisin-
dan yararlanildi. Depresyonun ve ¢ocuklarin giinliik ya-
sam aktivite becerilerinin bakim yiikiinii etkileyip etkile-
medigini test etmek amaciyla da ¢oklu dogrusal regresyon
analizi yapildi. Tiim ¢alismada istatistiksel anlamlilik dii-
zeyi p<0.05 olarak kabul edildi. Aragtirmanin drneklemi-
nin bilyiikligiiniin hesaplanmasi i¢cin Gpower 3.1 yazilimi
kullanild1 ve gii¢ %80, hata pay1 %5 ve etki bilyiikligii
0.55 olarak temel alindiginda gerekli 6rneklem biiyiikliigi

minimum 96 kisi olarak hesaplandi.

BULGULAR

Caligma yas ortalamast 35.57+6.74 yil olan 101 ebeveyn
ile tamamland1. Yapilan analizlere gére bakim yiikii veren
kigilerin biiyiik ¢ogunlugu annelerden olusuyordu
(%90.09) ve SP’li gocuga sahip ebeveynlerin %98.01°1 ev-
liydi. Egitim seviyesi 8 yildan az olanlar tiim 6rneklemin
%59.40’m1 olugturmaktaydi. Analiz sonuglarina goére, ebe-
veynlerin %15.84’u bir engele sahipti. Bakim yiikiinii et-
kileyen faktorlerden olan baska bir engelli cocuga sahip
olma, asir1 kilolu veya obez olma ve bakim verenin ¢aligi-
yor olmasi verileri ise sirasiyla %14.85, %59.20 ve
%25.75°di. Demografik 6zelliklere ait tiim veriler Tablo

1’de gosterildi.

Ebeveynlerin %5.9’unun g¢ocugu monoparezi, %4 iniin
paraparezi, %45.5’inin quadriparezi, %32.7’sinin hemipa-
rezi ve %11.9’unun diparezik idi. Degerlendirmeler son-
rast engelli cocuklarin giinliik yagam aktiviteleri ve fonk-
siyonellik diizeylerinin orta diizeyde oldugu goriildii. Ebe-
veynlerin psikolojik agidan hafif diizey depresif belirti

grubunda yer aldig1, bakim verme yiikiiniin ise orta-ciddi
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diizeyde oldugu belirlendi. Cocuklarin fonksiyonel bagim-
sizlik seviyesi, giinlikk yasam aktiviteleri ile ebeveynlerin
psikolojik durumu, bakim yiikii ve yasam kalitesi diizey-

leri Tablo 2’de detaylandirildi.

Tablo 1. Bakim veren ebeveynlerin karakteristik 6zellikleri

Ozellikler Alt Grup n (%)
Anne 91 (90.09)
Bakim veren Ebeveyn Baba 10 (9.91)
) Evli 99 (98.01)
Medeni Durum Bosanmis 2 (1.99)

8 yildan az 60 (59.40)

Egitim Seviyesi g yildan fazla 41 (40.60)

1-2 59 (58.41)
Gocuk Sayst 3 ve lizeri 42 (41.59)
Var 16 (15.84)
Ebeveyn Engel Durumu Yok 85 (84.16)
. Var 15 (14.85)
Bagka Engelli Cocuk Yok 86 (85.15)
. . Var 16 (15.84)
Siirekli Kullanilan Ilag Yok 85 (84.16)
e Var 20 (19.80)
Akraba Evliligi Yok 81 (80.20)
- . 0-9 saat 44 (43.56)
Gocugun Bakim Siiresi 9saatiizeri 57 (56.44)
Normal 48 (47.52)
Beden Kiitle indeksi Asiri Kilolu 32 (31.68)
Obez 21 (20.80)
Kamu 7 (6.93)
Ozel 11 (10.89)
Meslek EvHammi 75 (74.25)
Serbest 8 (7.93)

Tablo 2. Cocuklarin fonksiyonel bagimsizlik seviyesi, giinliik ya-
sam aktiviteleri ile ebeveynlerin psikolojik durumu, bakim yiikii
ve yasam kalitesi diizeyleri

p=0.020) iliski oldugu goriildii. Benzer sekilde bakim
yiikii ile yagam kalitesinin alt boyutu olan fiziksel fonksi-
yon (r=-0.475, p<0.001) arasinda negatif yonde bir iligki
vardi. Ayrica bakim yiikii ile SF-36 alt boyutlarindan agri
(r=0.281, p<0.001) ile pozitif yonde iliski oldugu goriildi
(Tablo 3).

Tablo 3. Ebeveyn ve ¢ocuklarina ait parametrelere iliskin kore-
lasyon ve regresyon sonuglari

Korelasyon Katsayilari

Degiskenler " o
KGYAO ZBYO BDE
PFBO 0.775 *x *x
KGYAO *x 0.230 *x
ZBY(") *x *k *k
BDE ** 0.472 *x
FF ** -0.475 -0.322
FRK ** ** -0.395
ERK ** i -0.332
**k **k **k
SF-36
MSD ** *%x *%x
SF ** ** 0.324
A ** 0.281 0.403
GSD *%x *%x *%x

Degiskenler Ortalama + SS
PFBO 66.4 +33.9
KGYAO 10.51+4.4
ZBYO 55.82 +17.03
BDE 13.07 +£7.93
FF 70.47 £12.73
FRK 51.68 + 25.32
ERK 50.17 + 14.02
\Y; 83.12 +21.50
SF-36 MSD 89.03 £ 17.29
SF 78.36 + 38.06
A 81.53+26.34
GSD 63.91 + 19.04

SS: Standart Sapma; PFBO: Pediatrik Fonksiyonel Bagimsizlik Olgiimii;
KGYAO: Katz Giinliik Yasam Aktiviteleri Olgegi; ZBYO: Zarit Bakim
Verme Yiikii Olgegi; BDE: Beck Depresyon Envanteri; FF: Fiziksel Fonk-
siyon; FRK: Fiziksel Rol Kisitliligi; ERK: Emosyonel Fonksiyon Kisitli-
hig1; V: Vitalite; MSD: Mental Saglik Durumu; SF: Sosyal Fonksiyon; A:
Agr1; GSD: Genel Saglik Durumu

Cocuklarin fonksiyonellik seviyesi, giinliik yagam aktivi-
teleri ile ebeveynlerin psikolojik durumu, bakim yiikii ve
yasam kalitesi arasindaki iliskiler Tablo 3’de gosterilmis-
tir. Bakim yiikii ile depresyon arasinda pozitif yonde orta
diizey (r=0.472, p<0.001); ¢ocuklarin giinliik yagam akti-

vitesi diizeyi ile negatif yonde ¢ok zayif (r=-0.230,

**: p>0.05; PFBO: Pediatrik Fonksiyonel Bagimsizlik Olgiimii; KGYAO:
Katz Giinlitk Yasam Aktiviteleri Olgegi; ZBYO: Zarit Bakim Verme Yiikii
Olgegi; BDE: Beck Depresyon Envanteri; FF: Fiziksel Fonksiyon; FRK:
Fiziksel Rol Kisithligi; ERK: Emosyonel Fonksiyon Kisithligi; V: Vitalite;
MSD: Mental Saglik Durumu; SF: Sosyal Fonksiyon; A: Agri; GSD: Genel
Saglik Durumu

Bakim yiikiiniiniin bagimli degisken olarak ele alindigi
coklu dogrusal regresyon modeli analizinde KGYAO ve
BDE bagimsiz degiskenler olarak belirlendi. Coklu dogru-
sal regresyon analizi sonucunda KGYAQO’niin (3=-0.734,
p=0.029) ve BDE’nin (3=1.046, p<0.001) ZBYO toplam
skorunu etkiledigi tespit edildi (Diizeltilmis R?=0.274,
p<0.001). Bu degiskenin bakim yiikii toplam puant iize-
rinde pozitif yonde yordayict etkisi oldugu, olusturulan
modelin toplam varyansin %27.4’iinii agikladig1 saptandi.
Ayrica; KGTAO de meydana gelen bir birimlik standart
sapma artist ZBYO’de 0.190 birim kadar standart sapma
degerinde azalmaya neden olurken, BDE’de meydana ge-
len bir birimlik standart sapma artisinin ise ZBYO’de
0.487 birim kadar standart sapma artigin1 sagladigi goriildii

(Tablo 4).
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Tablo 4. Bakim Yiikiinii Etkileyen Faktorlerin Coklu Dogrusal Regresyon Analiz Sonuglari

ZBYO
Degiskenler  pBeta (SO) p Beta (S) t %95 GA Diizeltilmis R2 p
Alt Sinir Ust Stmr
Sabit 49.860 0.001 - 10.785 40.686 59.034
KGYAO -0.734 0.029 -0.190 -2.218 -1.391 -0.077 0.274 0.001
BDE 1.046 0.001 0.487 5.695 0.682 1.411

KGYAO: Katz Giinliik Yasam Aktiviteleri Olgegi; ZBYO: Zarit Bakim Verme Yiikii Olgegi; BDE: Beck Depresyon Envanteri; GA: Giiven Arahgi; SO: Standar-

dize Olmayan Regresyon Katsayisi; S: Standardize Regresyon Katsayisi

TARTISMA

Ebeveynler SP’li ¢ocuga sahip oldugunu o6grendikten
sonra hem diger aile iiyelerine hem de kendilerine daha az
zaman ayirmakta olup zamanlarmin biiyiik bolimiini
SP’li gocuklar1 i¢in harcamaktadirlar.® Calismamizda
SP’li ¢ocuga sahip olmanin ebeveynler iizerinde olustur-
dugu bakim yiikiindeki artis, psikolojik durum ve yasam
kalitesine etkisini incelemeyi amagladik. Bu baglamda
ebeveynlerin bakim yiikii ve depresyon skorlarinin yiiksek
oldugu hem de aralarinda orta diizey bir iligki oldugu gé-
rildii. Ayrica bakim verenlerin yiikleri ile yagam kaliteleri
arasinda da bir iligki bulundu. Bu iliski fiziksel fonksiyon-
lardan kaynakli rol giigliigii, i¢in negatif yonlityken, viicut

agris1 i¢in pozitif yonlitydii.

Bakim yiikii, bakim verenlerin fiziksel, psikolojik, sosyal,
duygusal ve ekonomik problemlere kars1 verdikleri tepki-
leri ifade eder.?® Bakim verme ile ilgili arastirmalarin sik-
l1g1 son yillarda artmis ve bu kavrama ek olarak bakim
yiikii de incelenmeye baslanmistir. Fonksiyonel bagimsiz-
1181 etkilenmis SP’li cocuklarn aileleri ve bakicilarinda fi-
ziksel ve psikososyal sagliklarinin olumsuz yonde etkilen-
digi belirtilmektedir.?* Bizim sonuglarimiza gére de SP’li
¢ocuga sahip ebeveynlerin bakim yiikii ve depresyon skor-
lar1 yiiksekti. Ayrica depresyonun tek basina bakim yii-
kiinii 6nemli 6l¢iide etkiledigi goriildii. Sonuglarimiz bu

yOniiyle literatiir ile uyumludur.

Bedensel engelli gocuga sahip annelerinin depresyon, ank-
siyete, stres diizeyi ve yagam kalitelerinin engelli gocuk sa-
hibi olmayanlara kiyasla daha fazla etkilendigini bildiren
galismalar vardir.?>% Polonya’da yapilmis kesitsel bir ¢a-
lismada da bakim yiikiiniin artmasi ile anksiyete ve dep-
resyon arasinda dogrusal bir iliski varligindan s6z edilmis-
tir.?” Haugstvedt ve arkadaslar1 da benzer sekilde yiiksek
bakim yiikii ile hem fiziksel hem mental sorunlar arasinda

iliski oldugunu rapor etmistir.?2 Engelli ¢ocuguna bakim

veren ebeveynler gliniin on bes saatten fazlasini gocuguna
bakim vermek i¢in harcamaktadir.b Calismamizda quadri-
parezik ve hemiparezik g¢ocugu olan ebeveynler yliksek
oranda idi. Ayrica ¢ocuklarin giinliik yasam aktivite dii-
zeyi ile ebeveynlerin bakim yiikii arasinda saptadigimiz
zayif iliski de bu durumu desteklemektedir. Diger yandan
cocuklarm SP alt tipleri siirli say1 ve heterojen dagilim
gostermekte idi. Bu nedenle ¢ocugun etkilenim diizeyi aci-
sindan detayl1 analiz yapilamadi. Ayrica ¢ocuklarin SP sii-
relerinin de degerlendirilmemis olmasi, bu faktoriin bakim
yiikii lizerine etkisinin incelenememesine neden oldu. Bu

durum arastirmamizin kisitliliklarindan biridir.

Yetersiz destek, bakim verenlerin kendilerini yalniz hisset-
melerine ve depresyon insidansinin artmasina neden
olur.!! Literatiirde baskalarina bakim vermelerine ragmen
kendilerinin profesyonel destek ihtiyaglarini 6teleyen kisgi-
lere gizli hasta denilmektedir. Psikolojik sorunlarin 6telen-
mesi, ebeveynlik sorumlulugu, bakimin gliniin tamamina
yayilmasi ve 6miir boyu siirmesi bu kisilerin ruh saglhigina
biiyiik oranda stres yiikler. Uzun siireli maruz kalinan psi-
kolojik stres beraberinde mental semptomlarin ortaya ¢ik-
masina neden olur. Korelasyon analizlerimiz bu noktada
literatiir ile uyumludur. Calismamizda regresyon analiz so-
nug¢larimiz Beck Depresyon Envanteri ve KATZ 6lgiimle-
rinin ebeveynlerin bakim yiikiiniin %27.4’{inii agikladigini

ortaya koymusgtur.

Engelli bir ¢ocuga sahip olmanin getirmis oldugu bakim
yiikii, yorgunluk, umutsuzluk ve suglama duygusu gibi fi-
ziksel ve psikolojik etkiler ebeveynlerin yagamlarini olum-
suz yonde etkilemekte ve yasam kalitelerini bozmakta-
dir. 11232930 Bizim sonuglarimiza gore bakim yiikii ile ya-
sam kalitesi skorlar1 arasinda iliski mevcuttu. Katilimeila-
rin bakim yiikleri arttik¢a fiziksel fonksiyonlardaki azal-
maya bagl olarak rollerini yerine getirmede orta diizeyde

problem yasadiklar tespit edildi. Ayrica yasam kalitesine
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ait diger alt boyut skorlarinin da olumsuz etkilendigi go-

riildii.

Ozellikle depresyon belirtilerinin yiiksek oldugu bakim
verenlerin yasam kalitesi daha fazla etkilenmektedir.30-3!
Yildiz ve ark’nin yaptiklar1 ¢alismada SP’li ¢ocuk sahibi
annelerde yagsam kalitesinin saglikli gocuga sahip annelere
gore 6nemli olgiide diisiik cikmustir. Yazarlar, engelli ¢o-
cuga sahip olmanin depresif belirtileri artirdigini ve mental
saglig1 olumsuz etkiledigini savunmuslardir.®? Benzer se-
kilde bakim yiikii ve depresyonun SP’li ¢ocuga sahip an-
nelerin yagsam kalitesinde azalmaya, fiziksel yorgunlukla-

rinda ve agrilarinda artmaya neden oldugu ifade edilmis-
tir.12:33

Bakim yiikii arttikca annelerin yasadiklart artmis fiziksel
ve psikolojik yorgunluk sikayetleri yasam doyum seviye-
lerini azalmaktadir. Bu durum, bakim verenlerin kendi ya-
samlarin1 kontrol etmede giigliikler yagsamasina neden ol-
maktadir. Biitiin bunlar, depresyon gibi psikolojik semp-
tomlarm ortaya ¢ikmasma ve nihayetinde yasam kalitele-
rinde bir azalmaya neden olmaktadir. Ayrica, SP tanis1 al-
diktan sonra ve hastaliga bagli olusan komplikasyonlar ne-
deniyle artan hastaneye bagvuru sayisi, ¢ocuga bakim
verme gibi durumlar annenin kendine ve ¢evresine zaman
ayiramamasina, ekonomik sorunlara ve yasam kalitesinin

bozulmasina neden olmaktadir.?®

Ulkemizde engelli ¢ocuklar saglik ve sosyal acidan kap-
samli boyutta desteklenmektedir. Engelli cocuklara sagla-
nan ¢ok boyutlu imkanlarin zenginligine karsin bakim ve-
ren ebeveynler ikinci plandadir. Oysa tedavi diginda ¢ocu-
gun bakiminin saglanmasi ruhsal ve fiziksel olarak doyu-
munun saglanmasinda ebeveynin rolii paha bigilmezdir.
Engelli ¢cocugun ebeveynlerinin bakim yiikii orta-agir sid-
dettedir. Bu durum ebeveynleri psikolojik acidan negatif
yonde etkilenmekte, yasam kalitesini diisiirmektedir. Bu
baglamda sunulacak bakim planlarina ¢ocuklara ek olarak
ailelerin, en azindan birincil bakim veren ebeveynin dahil

edilmesinin siirece olumlu katkis1 olabilir.
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Incidence of Inadvertent Perioperative Hypothermia in Pediatric Laparoscopic

Surgery: a Prospective Observational Single-Center Study

Pediyatrik Laparoskopik Cerrahide Istenmeyen Perioperatif Hipotermi Insidansi: Tek

Merkezli Gozlemsel Arastirma
Recai DAGLI* "~ Ulgen CELTIK? "~ Fatma CELIK® "~ Zeynel Abidin ERBESLER!

Zeynep KOYLU*

oz

Amag: Pediyatrik yas grubu yetersiz yag dokusu ve gelismemis termoregulatuar cevaplari nedeniyle istenmeyen perioperatif hipotermi
(iPH) igin risk grubudur. Laparoskopik cerrahi altindaki pediyatrik yas grubundaki IPH sikligim saptamayi amagcladik.

Araglar ve Yontem: Bu arastirma gozlemsel prospektiftir. Genel anestezi altinda laparoskopik cerrahi uygulanan pediyatrik hastalar
(1-18 yas) degerlendirildi. Hastalarin timpanik membran sicakliklar1 (°C) anestezi indiiksiyonu oncesi (To) ve sonrasinda cerrahi
sirasinda her 15 dakikada ol¢iildii.

Bulgular: Toplam 100 hasta degerlendirildi. Istenmeyen perioperatif hipotermi siklig1 13(%]13) saptandi. Elektif cerrahilerdeki IPH
sikligr acil cerrahilerdekinden daha fazladir (<0.001). Toplam 28 elektif hastamn 11’inde (39.3%) IPH gelisti. Hipotermik hastalarin
yas, viicut kitle indeksi, intravendz sivi voliimii ve insufle edilen CO2 voliimiiniin normotermik hastalarinkinden istatiksel olarak daha
diisiik oldugu saptandi. Normotermik ve hipotermik hastalarin To (°C) (37.8+0.53 vs 36.8+0.60, sirastyla, 95% CI, 37.6 to 37.8,
p<0.001) arasinda anlamli istatiksel farklilik saptandi. Toplamda, ilk 30 dakikada viicut sicakliginda yaklasik 0.7 °C azalma gelisti.
Sonug: Pediyatrik yas grubundaki laparoskopik cerrahi sirasinda IPH siklikla gelismektedir. Kullandigimiz giincel sicaklik yonetimi
ve pasif 1sitma sistemleri hipotermiden korumay1 saglamak igin yeterli goriinmemektedir.

Anahtar Kelimeler: genel anestezi; istenmeyen hipotermi; laparoskopi; pediyatrik; viicut sicaklik degisimi
ABSTRACT

Purpose: The pediatric age group is a risk group for Inadvertent perioperative hypothermia (IPH) due to insufficient subcutaneous
adipose tissue and underdeveloped thermoregulatory responses.

We aimed to determine the frequency of IPH in the pediatric age group undergoing laparoscopic surgery.

Materials and Methods: The study is prospective observational. Pediatric patients (1-18 years old) who underwent laparoscopic
surgery under general anesthesia were evaluated. The tympanic membrane temperature measurements of the patients (°C) were rec-
orded before anesthesia induction (To) and then every 15 minutes during the surgery.

Results: A total of 100 patients were evaluated. The frequency of inadvertent perioperative hypothermia was detected as 13(13%).
The frequency of IPH in elective surgery patients was higher than in emergency surgery (<0.001). IPH occurred in 11 of a total of
28(39.3%) patients during elective surgery.

Age, body mass index, intravenous fluid volume, and insufflated CO2 volume of hypothermic patients were detected to be statistically
significantly lower than the normothermic group. A significant statistical difference was detected between To (°C) of normothermic
and hypothermic patients (37.84+0.53 vs. 36.8+0.60, respectively, 95% CI, 37.6 to 37.8, P<0.001). In total, a decrease of approximately
0.7 °C in body temperature was observed in the first 30 minutes.

Conclusion: IPH frequently develops during laparoscopic surgeries in the pediatric age group. The current temperature management
practices and passive heating systems that we use do not seem adequate to provide protection from hypothermia.

Keywords: accidental hypothermia; body temperature changes; general anesthesia; laparoscopy; pediatric
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INTRODUCTION

Inadvertent perioperative hypothermia (IPH) is defined as
the uncontrolled core temperature decrease below 36°C
during the surgical procedure. Hypothermia causes many
complications, such as increased surgical wound infection,
cardiac rhythm disturbance, tendency to bleeding, and pro-
longed effects of anaesthetic drugs. These complications
cause increased morbidity and mortality.! In the current lit-
erature, the incidence of IPH during surgery is reported as
50-70%.2 The incidence of IPH is influenced by many fac-
tors, such as age, gender, body mass index (BMI), type of
surgery, anaesthesia method, duration of surgery, operat-
ing room temperature, etc.?

Data on the incidence of IPH in the pediatric age group are
limited.® The pediatric age group is among the risk groups
for perioperative hypothermia due to insufficient subcuta-
neous adipose tissue and underdeveloped thermoregula-
tory responses.* Therefore, perioperative temperature
monitoring should be done more frequently in this age
group.® Strict body temperature monitoring starting from
the preoperative period is among the safe surgical stand-

ards for this age group.®

Laparoscopic surgery has been widely used in the pediatric
age group due to its advantages for the last few decades.®
7 In addition to its advantages, it also has disadvantages,
such as inadvertent hypothermia. It is often applied under
general anaesthesia. In addition to the hypothermic effect
of general anaesthesia, IPH may develop due to the CO:
used for pneumoperitoneum during laparoscopic surgery.®

However, pediatric data on this subject are insufficient.3 °

The primary purpose of our research is to determine the
frequency of IPH in the pediatric age group undergoing
laparoscopic surgery. Our secondary aim is to test the ad-
equacy of our standard practices and equipment available

in our hospital to maintain perioperative normothermia.
MATERIALS and METHODS
Study Design and Ethics

The research was planned as prospective and observa-
tional. Ethical approval for this study was obtained from
Kirsehir Ahi Evran University Clinical Research Ethics

Committee (Date:10.03.2020, N0:2020-04/05). This re-
search was planned considering the current Helsinki crite-
ria. During the preoperative anaesthesia evaluation, the pa-
tients included in the study and their parents were in-
formed about the study. Patients and/or their families
signed a research consent form, and written consent was
obtained.

Inclusion and Exclusion Criteria

Pediatric patients (1-18 years old) who underwent elective
or emergency laparoscopic surgery under general anaes-
thesia in Kirsehir Training and Research Hospital between
01.04.2020 and 01.04.2021 were enrolled in the study.

Based on the American Society of Anesthesiologists
(ASA) physical status classification risk group I-11, 100
patients between 1-18 years old were included in the study.

Patients medically treated due to hypothyroidism, hyper-
thyroidism, and cardiac arrhythmia and patients with neu-
rological diseases (congenital or acquired) were excluded
from the study.

Practice

When the patients were brought into the operating room
for operation, non-invasive blood pressure (NIBP), periph-
eral oxygen saturation (SpO2) and ECG monitoring were
performed before anaesthesia was applied.

The tympanic membrane temperature measurements of the
patients (°C) were recorded before anaesthesia induction
(To) and then every 15 minutes during the surgery (Tn)
with Braun IRT6520 (Braun GmbH, Kronberg, Germany).
The change in tympanic temperature (An) during the surgi-
cal procedure was calculated by the following formula:
An=To-Th.

Vascular access was established in the morning of the sur-
gery, and 1/3 Izomix infusion was administered intrave-

nously at a rate of 4 ml.kgth.

Standard Anaesthesia Procedure

After preoxygenation, 2-3 mg.kg propofol and 0.6 mg.kg
L rocuronium bromide were administered intravenously
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(iv) for the induction of general anaesthesia. After the pa-
tients were intubated, maintenance was provided with 4 Lt
O2-Air (50-50%) and 2% sevoflurane. Rocuronium bro-
mide 0.1 mg.kg! was added, when necessary, during the
surgical procedure. At the end of the surgical procedure,
0.02 mg.kg™* atropine and 0.05 mg.kg* neostigmine were
administered intravenously for decurarization. For postop-
erative analgesia, 10 mg.kg™ iv paracetamol was adminis-

tered.

Standard Laparoscopic Surgery Procedure

Surgical field sterilization was performed following the in-
duction of anaesthesia. The patients were covered with a
single layer of sterile standard surgical cotton drapes. For
laparoscopic surgery, Stryker Endoscopy (Optical Court,
San Jose, CA, USA) was used. After placement of the tro-
cars, CO2 was insufflated so that the intraabdominal pres-
sure was established up to a maximum of 12 cmH20 to

provide pneumoperitoneum.

Procedure to Prevent Hypothermia

In all operations, the heated mattress pad system MED-
WARM W-500D (Istanbul Medical, Istanbul, Turkey) set
at 37 °C was covered on the operating table, and pediatric
patients were placed on it. The temperature and humidity
of the operating room were regularly measured by the air
conditioning system in the room, and the airflow of the

room was regulated according to these values.

When the tympanic membrane temperature measurement
was detected as <36 °C during the surgical procedure, the
patient was considered to have IPH. These patients were
actively warmed by using the Thermacare TC3249 (Gay-

mar, New York, USA) warming system.

Outcomes

The primary endpoint of this study was to detect the fre-
quency of IPH.

Secondly, the basic characteristics of patients in the hypo-
thermia group were compared with those in the normother-

mia group BMI (kg.m?), anaesthesia times (min), opera-

tion times (min), operation room temperature (°C), opera-
tion room humidity (%), infused intravenous fluid volume
(mL), insufflated CO2 volume (1), To(°C).

Statistical Analysis

Data analysis was performed using the IBM SPSS v.23.0
(IBM Corp., Armonk, NY, USA) statistical package pro-
gram. Descriptive statistics as frequency (n), percent (%),
mean, standard deviation (SD), median, 25th - 75th quar-
tiles, and mean- 95% CI (Confidence Interval) were given.
Chi-Square (2) test or Fisher's Exact Test was used to ex-
amine the differences between categorical variables. The
conformity of the data to normal distribution was evalu-
ated with Kolmogorov-Smirnov and Shapiro-Wilk’s tests.
In the comparison of normothermic and hypothermic
groups, the Mann-Whitney U test or Independent-Samples
t-Test test was applied according to the normality of distri-
bution of the data. p<0.05 was considered significant.

RESULTS

A total of 100 patients were evaluated. The frequency of
inadvertent perioperative hypothermia was detected as
13(13%). For 12(12%) of these patients, hypothermia oc-
curred in the first 30 minutes. Baseline characteristics are

presented in Table 1.

ASA physical status classifications of patients were ASA
1 94(94%) and ASA Il 6(6%). Patients underwent emer-
gency laparoscopic surgery (appendectomy (n=72)) or
elective laparoscopic surgery (inguinal hernia (n=25) and

laparoscopic orchiopexy (n=3)).

The frequency of IPH in elective surgery patients was
higher than in emergency surgery (p<0.001) (Table 1). IPH
occurred in 11 of a total of 28(39.3%) patients during elec-

tive surgery.

Age, BMI, infused intravenous fluid volumes, and insuf-
flated CO2 volumes of hypothermic patients were detected
as statistically significantly lower than those in normother-

mic patients (Table 1).

To of all patients was detected at 37.7+0.65 °C. There was

a statistically significant difference between normothermic
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and hypothermic patients (37.8+0.53 vs. 36.8+0.60, re-
spectively, 95% Cl, 37.6 to 37.8, p<0.001).

In total, a decrease of approximately 0.7 °C (0.70 [0.40-

0.87]) in body temperature was observed in the first 30

Table 1. Baseline characteristics of all laparoscopic surgery patients. Comparison of normothermic and hypothermic patients

minutes. The change in tympanic temperature during sur-

gery is presented in Figure 1. The body temperature

change of hypothermic patients (Aso) was higher than in
normothermic patients (0.90 [0.75-1.12] vs 0.70 [0.30-
0.80], p=0.008, respectively).

Variables Patients Normothermia Hypothermia p
(n=100) (n=87) (n=13)
Sex, n (%) Female 27 (27%) 26 (26%) 1 (1%) 0.08"
Male 73 (73%) 61 (61%) 12 (12%)
ASA, n (%) I 94 (94%) 82 (82%) 12 (12%) 078"
It 6 (6%) 5 (5%) 1 (1%)
Surgery type Emergency 72(72%) 70 (70%) 2 (2%) <0.001"
Elective 28(28%) 17 (17%) 11 (11%)
Age (year) 9.94+4.44 10.66+4.27 5.15£1.91 <0.001%
10.50 [6.00-13.75] 11.00 [8.00-14.00] 5.00 [3.50-6.50]
(9.06 to 10.82) (9.75 t0 11.57) (4.00 to 6.31)
BMI (kg.m2) 17.64+3.72 18.04+3.63 14.95+3.33 0.001
17.80 [14.73-20.28] 18.00 [16.00-21.60] 13.90 [13.80-14.80]
(16.90 to 18.38) (17.27 t0 18.82) (12.94 10 16.97)
Anaesthesia times (min) 52.31+9.62 52.64+9.53 48.77+9.88 0.145¢
53.00 [44.00-60.00] 53.00 [44.00-60.00] 45.00 [40.00-57.00]
(50.40 to 54.22) (50.81 to 54.87) (42.80 to 54.74)
Operation times (min) 42.44+9.20 42.79+9.20 40.15£9.22 0.302¢
41.50 [34.25-50.00] 42.00 [35.00-51.00] 36.00 [32.50-48.50]
(40.61 to 44.27) 40.82t0 44.74 34.5810 45.72
Operation room temperature (°C) 22.1+0.93 22.0+0.89 22.3+1.12 0.324¢
22.0 [22.0-22.0] 22.0 [22.0-22.0] 22.0 [21.5-23.5]
(21.8t022.2) (21.8t022.2) (21.7 t0 23.0)
Operation room humidity (%) 27.95+8.69 27.44+8.37 31.38+10.26 0.182¢
25.00 [24.00-31.75] 25.00 [24.00-31.00] 30.00 [24.00-44.00]
(26.23 10 29.67) (25.65 t0 29.22) (25.18 to 37.59)
Intravenous fluid volume (mL) 310.10+156.65 327.01+155.82 196.92+111.83 0.006¢
300 [200-450] 320 [200-500] 160 [130-250]
(279.02 to 341.18) (293.80 t0 360.22) (129.34 to 264.50)
Insufflated CO, volume (1) 20.75+12.00 21.94+11.72 12.77+11.19 0.011¢
18.00 [12.25-28.00] 18.00 [13.00-31.00] 5.00 [5.00-21.00]
(18.37 t0 23.13) (19.45 to 24.44) (6.01 to 19.53)
To(°C) 37.7+£0.65 37.8+0.53 36.8+0.60 <0.001¢
37.8[37.2-38.2] 37.9 [37.5-38.2] 36.7 [36.3-37.0]
(37.61t037.8) (37.7t037.9) (36.4t037.1)
Aso 0.68+0.63 0.61+0.57 1.14+0.84 0.008*
0.70 [0.40-0.87] 0.70 [0.30-0.80] 0.90 [0.75-1.12]
(0.55 10 0.81) (0.49100.73) (0.63t0 1.64)

ASA, The American Society of Anesthesiologists physical status classification; BMI, Body mass index; CO2, carbon dioxide.
TO: The body Temperature before anaesthesia induction Tn: The body Temperature (n. minute after anaesthesia induction). An, The change in tympanic tempera-

ture (A30=T0-T30)

The data are presented as n (%), mean £SD, median [Q1-Q3], and (95%Cl)
* 52 test. TFisher's Exact Test. $Mann-Whitney U Test. §Independent-Samples T Test

300



Pediatric laparoscopic surgery and hypothermia

Dagli et al.

O Mormothermic
38 5+ Hypothermic

I Normothermic
Hypothertric

38,0+

37,5 1

37,0

Temperature

36,5+

36,0+

35,5

35,

T T T T
0 15 30 45

Time

Figure 1. The change in tympanic temperature

DISCUSSION

We found IPH in 13 patients during laparoscopic surgery
performed in the pediatric age group, especially in 11 pa-
tients during elective surgery. We found that the pre-in-
duction body temperatures of patients who developed IPH
were significantly lower than those of normothermic pa-
tients.

In the perioperative period, both hyperthermia and hypo-
thermia are associated with increased patient morbidity
and mortality.! Early detection of perioperative hypother-
mia is essential, as well as early detection of fatal condi-
tions, such as malignant hyperthermia. Therefore, temper-
ature monitoring should be done more carefully, especially
in the pediatric age group.l® Perioperative temperature
monitoring has long been included as standard monitoring

in guidelines for safe surgery and anaesthesia.*

In the beginning, especially in the first hour, the body tem-
perature decreases suddenly due to the redistribution that
develops due to the induction of anaesthesia. Later, heat
loss from the body during the surgical procedure is often
by radiation and convection.'® In order to prevent temper-
ature loss, thermal insulation of the patient's body should
be provided. Many sealing systems exist, but their benefits
over standard surgical drapes are unclear.'? Research on
insulation and forced air heating in temperature manage-
ment in the perioperative period is ongoing, but its clinical
importance has not been clearly demonstrated.’? As a
standard, we used a single layer of cotton surgical drape

and applied passive heating to all patients during surgery.

According to the studies, the ambient temperature in the
operating room causes heat loss from the body, and the de-
crease in ambient temperature increases the rate of IPH.23
All surgeries during our study were performed in the same
operating room. The ambient temperature in the operating
room was similar for patients in both normothermia and
hypothermia groups.

In the study by Holland et al., it was determined that a tem-
perature loss of 0.69 °C in laparoscopic surgery and 0.47
°C in open surgery developed in infants, but no significant
difference was found between the groups.'* Similar to the
research of Holland et al., we detected a decrease of ap-
proximately 0.7 °C in body temperature in the first 30

minutes.

In the studies conducted with adults, it has been deter-
mined that every 50 litres of CO2 used causes a reduction
of 0.3 °C in core temperature.® There are many studies on
adults on the effect of heating and humidification of CO2
on IPH, but the results are conflicting.'518 Contrary to this
study, the amount of CO2 used in normothermic patients
in our study was significantly higher than in hypothermic
patients. We attribute this to the fact that the mean age of
the normothermic patient group was significantly higher
than that of the hypothermic patients.

The current literature has focused specifically on both the
prevention and treatment of perioperative hypothermia.
Different heating methods are available to prevent the de-
velopment of hypothermia.® In particular, standards should
be established to prevent the development of IPH in pedi-
atric cases, which are vulnerable groups, and the guide-
lines on this subject should be strictly followed for each
patient. In the quality improvement project of Kim et al.,
they were able to reduce the incidence of IPH from 8.9%
to 4.2% by standardizing the temperature management in
the operating room.® We standardize the operating room
temperature; moreover, we use passive heating systems in
all pediatric surgeries as a standard. Although we used pas-
sive warming systems in the perioperative period, our rates
of IPH in the pediatric age group in our study (13%) were
higher than that found by Kim et al.
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According to the study by Journeaux, a low preoperative
body temperature may predispose a patient to inadvertent
hypothermia during surgery.'® Similarly, in our study, we
found that the preoperative body temperatures of hypo-
thermic patients were lower than those of normothermic

patients.

In our study, we detected that the age and BMI of hypo-
thermic patients were lower than those of normothermic
patients. Depending on these results, infused intravenous
fluid and insufflated CO2 volumes were lower than hypo-

thermic.

One of the most important of our results is that the body
temperature of hypothermic patients before anaesthesia in-
duction was significantly lower than that of normothermic
patients. This can be explained by the higher preoperative
body temperatures of the patients in emergency surgeries
such as appendectomy. The most important result of our
study is that it was found to be significantly higher in elec-
tive patients, 11 of 28 patients (39.3%). Thus, we should
reconsider our preoperative temperature monitoring and
protective practices (in the patient room, during patient
transfer, and before surgery begins), especially in elective
surgery. The local result of our research is that in order to
ensure patient safety and increase quality during pediatric
surgery, our standard guidelines applied in our hospital
should be updated and strictly applied. For this reason, up-
to-date standard equipment should be provided to prevent

the development of IPH and treat hypothermia.

Standard precautions may not be sufficient to maintain
normothermia, and IPH may develop.? In our study, de-
spite the basic preventive measurements, IPH occurred in
twelve patients (12%) even in the first 30 minutes, and
these patients were actively warmed. Therefore, the anaes-
thesia team should monitor body temperature more closely
from the beginning of the surgery, especially during lapa-

roscopic surgery.

Limitations

Today, different methods are used for body temperature
monitoring. In our study, we used a tympanic thermometer
to measure the body temperature of the patients. In current

literature, there are research studies suggesting that the

tympanic temperature measurement does not reflect the
core temperature correctly.?! Unfortunately, we still use
this method frequently both in the preoperative and peri-
operative periods in order to ensure standardization in our

hospital. This is the limitation of our study.
Conclusion

We observed that our passive warming methods, which we
use as standard practice, are not sufficient to prevent peri-

operative hypothermia.

IPH frequently develops during laparoscopic surgeries in
the pediatric age group. Unfortunately, our current temper-
ature management practices and passive heating systems
do not seem to provide adequate protection from hypother-

mia.
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Bell Paralizisi Olan Hastalarda Hematolojik Parametrelerin Prognostik Degeri

Var Madir?

Can Hematological Parameters Have a Prognostic Value in Bell’s Palsy Patients?
Muhammed Gazi YILDIZ' " Jsrafil ORHAN " Jrfan KARA* "~ Saime SAGIROGLU"
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oz

Amac: Bu caligmanin amaci, Bell Paralizisi (BP) olan hastalarda Sistemik fmmun Inflamasyon Indeksi (SII), Notrofil/Lenfosit Oram
(NLO), Platelet/Lenfosit Oraninin (PLO) prognoza katkisini arastirmakti.

Araglar ve Yontem: BP tanisi olan 71 hasta ve kontrol grubu 40 kisi olan katilimeilarin verileri retrospektif olarak degerlendirildi.
Caligma kapsaminda hastalarin yaglari, cinsiyetleri, BP tarafi, House-Brackmann Skorlama (HBS) sistemine gore evreleri, NLO, PLO
ve SII oranlar1 ayrintili olarak degerlendirildi. BP grubu, Ayrica BP hastalarda ROC analizi yapilmus, prognostik nemi olabilecek
parametreler degerlendirildi.

Bulgular: Yas ve cinsiyet dagilimi agisindan gruplar uyumlu idi. BP hastalarinda NLO, PLO, SII degerlerindeki yiikseklik istatistiksel
acgidan anlamli idi. ROC analizinde 6zellikle SII parametresi prognoz agisindan daha degerli bulundu.

Sonug: BP inflamatuar bir bileseni mevcuttur. SII, NLO, PLO inflamatuar durumu gosterir ve prognostik belirteg olarak kullanilabilir.

Anahtar Kelimeler: fasiyal paralizi; inflamasyon; sistemik immun inflamasyon indeksi
ABSTRACT

Purpose: The study aim was to investigate the contribution of the Systemic Immune-Inflammation Index (SII), neutrophil-to-lympho-
cyte ratio (NLR) and that platelet-to-lymphocyte ratio (PLR) to the prognosis of Bell’s palsy patients.

Materials and Methods: Data of 71 patients with Bell’s palsy and 40 participants in control group were retrospectively evaluated.
Within the study scope, patients were assessed in detail according to patient age, gender, BP side, House-Brackmann score (HBS)
system grading, NLR, PLR, and SlI ratios. In addition, ROC analysis was performed in BP patients, and parameters that may have
prognostic significance were evaluated.

Results: The groups were matched in terms of age and gender distribution. NLR, PLR, and SlI values were statistically significant in
BP patients. Especially SII parameter was found to be more valuable for prognosis in the ROC analysis.

Conclusion: Bell’s palsy has an inflammatory component. SII, NLR, LR values can indicate an inflammatory condition in these
patients. They may be used as markers and prognostic indicators in Bell’s palsy.

Keywords: facial paralysis; inflammation; systemic immune inflammation index
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GIRiS

Bell paralizisi (BP), herhangi bir iliskili hastalik olmaksi-
zin fasiyal sinirin akut, idiyopatik ve tek tarafli duysal ve
motor {init fonksiyon kayb1 olarak tanimlanabilir. Perife-
rik fasiyal paralizilerin en sik nedeni olarak bilinmektedir.
Etyolojisi tam olarak aydinlatilamamistir.? Fasiyal sinirde
enflamatuar siireg ile birliktelik gdsteren monondropati
fizyopatolojik agidan sorumlu tutulmaktadir.> House—
brackman skorlamasi (HB), fasiyal paralizi evrelemesinde
en sik kullanilan sistemdir. Skorlama 1-6 arasinda degis-
mektedir. Evre 1 fasiyal sinirin anatomik ve fizyolojik ag1-
dan saglam oldugunu gosterirken, Evre 6 komplet fasiyal
paraliziyi isaret etmektedir.* Tiim fasiyal sinir paralizile-
rinde oldugu gibi BP’de de prognostik degerlendirme igin
elektrofizyolojik testlere ihtiyag duyulmaktadir. Elektro-
noronografi (ENoG) ve Elektromiyografi (EMG), fasiyal
paralizilerde sik kullanilan elektrofizyolojik testlerdir.> Bu
testlere erisimde yaganan sikint1 ve uygulama zorlugu gibi
sebeplerden otiirii prognozu belirlemede non-invaziv, ko-
lay erisilebilir yontemlere ihtiya¢ duyulmaktadir. Litera-
tiirde bazi kronik hastaliklarin ve neoplazilerin tan1 ve
prognozunu belirlemede ¢esitli hematolojik parametrele-
rin kullanilabilecegine iliskin ¢aligmalar bulunmaktadir.
Néotrofil/Lenfosit oram1 (NLO), Platelet/Lenfosit orani
(PLO) ve sistemik Immun Inflamasyon indeksi (SII), on-
kolojik ve otoimmun hastaliklarda prognostik faktorler
olarak degerlendirilebilecegi yapilan ¢aligmalarda belirtil-
mistir.5® Fasiyal paralizi ile ilgili ¢alismalarda NLO, PLO
gibi parametrelerin prognoza katkist gosterilmekle birlikte
SII yoénelik calismalar azdir.®'! Calismamizin amaci
BP’de NLO, PLO ve SIlI parametrelerinin prognostik

onemi olup olmadigini ortaya koymaktir.
ARACLAR ve YONTEM

Calismaya Kahramanmaras Siitgii imam Universitesi Kli-
nik Arastirmalar Etik Kurulunun 10.08.2021 tarih ve
2021/25-07 protokol numarasi ile onay almarak baglandu.
Helsinki II bildirgesine gore ¢alismaya katilan hastalardan
aydinlatilmig onam alindi. Caligsma retrospektif bir ¢alisma
olup, 2015-2020 yillar1 arasinda KBB poliklinigine tek ta-
rafli yiizde hissizlik, sekil bozuklugu nedeni ile bagvuran
rutin fizik muayene, odyolojik tetkik (saf ses odyometri,

timpanometri, stapes akustik refleksi), laboratuar incele-

mesi (Tam kan sayimi, biyokimyasal inceleme) ve Man-
yetik Rezonans (MR) goriintiillemesi neticesinde Bell pa-
ralizisi tanisi alan hastalarin dosya incelemesi yapilarak ta-
mamlandi. Calismaya dahil edilme kriterleri olarak Bell
paralizisi tanist almis olmak, onerilen tedavileri kabul et-
mek ve kontrollerine gelmis olarak belirlendi. Ayrica ¢a-
lisgmamiza yas ve cinsiyet agisindan benzer herhangi bir

sorunu olmayan kontrol grubu eklendi.

Caligmaya dahil edilen hastalarin yas, cinsiyet, HBS para-
lizi evresi, ayrimntili tam kan sayimi parametreleri kayde-
dildi. Tam kan sayimi1 ayrintili degerlendirilmesinde NLO,
PLO ve SlI parametreleri hesaplanarak analiz edildi. Kont-
rol grubunda da ayn1 parametreler degerlendirildi. Bell pa-
ralizisi tanis1 diger periferik fasiyal paralizi tanilart disla-
narak konuldu. Periferik fasiyal paralizisi olan hastalardan
ayrintili anamnez alindi ve fizik muayeneleri yapildi.
Anamnezde paralizinin baglama zamani, eslik eden kulak
veya yiiz agrisi, igitme kaybi, yakin zamanda orta kulak
iltihab1, kene maruziyeti, kizariklik veya artralji, herhangi
bir travma, cilt lezyonu, ameliyat, herhangi bir ilag ve aile
oykiisii olup olmadigi sorgulandi. Fizik muayene KBB uz-
mani tarafindan yapildi. Paralizi ile ayn1 tarafta akut veya
kronik otit hastalari, kolesteatom tespit edilenler, otolojik
cerrahi Oykiisii olanlar, paralizi baglangicindan sonraki ilk
5 giin icerisinde hastaneye bagvurmayanlar, akut sistemik
enfeksiyon, akciger enfeksiyonu, bobrek hastaliklari, kara-
ciger hastaligi, neoplazi, kronik obstriiktif solunum bozuk-
luklari, obstriiktif uyku apne hastaligi, bag dokusu hasta-
111, tilseratif kolit veya Crohn hastaligi, diabetes mellitus,
hipertansiyon, aktif sigara igiciligi olan hasta ve bireyler

caligma dig1 birakild1.

Muayene sonrasi tiim katilimcilara odyometrik inceleme
yapildi. Isitme InterAcoustics-Clinical ~Audiometer
(AC40-USA) ile degerlendirildi ve AT-235 InterAcoustic
Instrument Company, (USA) ile timpanometri ve stapes
akustik refleksi degelendirildi. Serebellopontin agisi,
petréz kemik, parotis bezi veya beyin sapinin potansiyel
lezyonlar1 i¢in MR yapilmustir. Periferik fasiyal paralizi ile
aym zamanda baglayan isitme kayiplar1 olan hastalar ve
serebellopontin koseyi etkileyen tiimor, kistik olusum,
anevrizma gibi patoloji tespit edilen hastalar da ¢alisma

dis1 birakildi.
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Tiim katilimcilara tam kan sayimi (CBC) yapildi. CBC pa-
rametreleri bir Sysmex XN-1000 hematoloji analizorii
(Kobe, Japonya) ile analiz edildi ve hemoglobin, eritrosit-
ler, 16kositler, nétrofiller, lenfositler ve trombosit sayilart
6lgiildii. PLR, NLR ve SII degerleri formiille belirlendi.
NLO degeri nétrofil sayisinin lenfosit sayisina boliinmesi
ile hesaplandi. TLO degeri trombosit sayisinin lenfosit sa-
yisina boliinmesi ile Sii degeri ise (NXT)/L formiilii ile
hesaplandi. Hematolojik parametreler steroid tedavisine
baslamadan 6nce hesaplandi. Bell paralizisi tanis1 konulan
hastalara 24 saat i¢inde steroid tedavisi baslandi. Tiim has-
talar, minimum 12 giinliik bir siire boyunca azaltilan intra-
vendz metilprednizolon ile tedavi edildi. Caligmaya dahil
edilen hastalarin medikal tedavileri ayaktan diizenlendi.
Ilk doz 3 giin boyunca giinde 1 mg/kg metilprednizolondu,
ardindan her 3 giinde bir 20 mg azaltildi. Tedavi sonrasi
tlim hastalar 1 aylik takibe alindi. Takip neticesinde HBS
Evre 2 ve daha kotii olanlar kismi iyilesen grup olarak be-
lirlendi. Evre 1 ve normal fasiyal fonksiyonu olanlar ise

tam iyilesen grup olarak tanimlandi.
Istatistiksel Analiz

Verilerin normal dagilima uygunlugunda Shapiro-Wilk
testi kullanildi. Normal dagilim gostermeyen degisken-
lerde grup karsilastirmalart Kruskal Wallis H testi ile ince-
lendi. ikili karsilastirma testlerinden Dunn testi uygulandi.
Bagimsiz iki grup karsilagtirmalarinda Mann-Whitney u
testi uygulandi. Tekrarli 6lgiimler (pre-post) arasindaki
farklilik Wilcoxon testi ile incelendi. Istatistik parametre-
leri Median (Q1-Q3) ifadeleri kullanilarak belirlendi. Ista-
tistiksel anlamlilik p<0.05 olarak kabul edildi. Verilerin
degerlendirilmesi i¢in IBM SPSS Statistics for Windows
version 22 (IBM SPSS for Windows version 22, IBM Cor-
paration, Armonk, New York, United States) programin-

dan yararlanildi.

Tablo 2. Gruplara gére hematolojik parametrelerin incelenmesi

BULGULAR

Bell Paralizisi tanisi1 almis 71 hasta saptandi. Kontrol gru-
bundaki birey sayis1 40 idi. BP grubunda tedavi sonrasi
tam iyilesenler 51, kismi iyilesenler 20 idi. Yas ve cinsiyet
dagilim tiim gruplar arasinda benzer idi. BP tanisi alan
hastalarin paralizi baglangici ile KBB poliklinigine bag-
vuru zamani arasinda ortalama 2.75+1.5 giin idi. Tam ve
kismi iyilesenler arasinda paralizi baslangici agisindan is-
tatistiksel anlamli farklilik izlenmedi. Etkilenen yiiz ya-
rimi1 agisindan tam ve kismi iyilesen gruplarda anlamli
farklilik izlenmedi. HBS evre 4 ve iizeri hasta sayis1 28 idi.
Tam iyilesen grupta 10 hastanin HBS Evre 4 ve iizeri ol-
dugu saptandi. Caligmaya dahil edilen kisilerin sosyode-

mografik, klinik 6zellikleri Tablo 1°de verildi.

Tablo 1. Calismaya dahil edilen katilimcilarin sosyodemografik
ve klinik 6zellikler

T Kl smt a T am. Kontrol P

Ly LYLICY!

Degish

Yas, Ortalama+SD  42.25+11.06 40.47+13.35 34.75£12.96 0.047*

Erkek 11(55.0) 25(49.0) 20(50.0) 0.900
Cinsiyet

Kadim 9(45.0) 26(51.0) 20(50.0)
Etkilenen S8 12(60.0) 26(51.0) 0(0.0) 0.493
Taraf Sol 8(40.0) 25(49.0) 0(0.0)

Anova; Exact test; Chi Square test; 0:0.05;* istatistiksel anlamli. SD: Stan-
dart Deviasyon

Hematolojik parametreler incelendiginde kismi iyilesen
grupta notrofil ve platelet seviyesindeki istatistiksel an-
laml1 ylikseklik dikkat ¢ekicidir. NLO ve PLO parametre-
leri agisindan bakildiginda Bell paralizisi olan grupta kont-
rol grubuna gore istatistiksel anlamli yiikseklik saptandi.
En yiiksek NLO, PLO degerleri Bell paralizisi olup kismi
iyilesen grupta idi. SIT parametresi incelendiginde BP ile
kontrol grubu arasinda ileri diizeyde istatistiksel anlamlilik
mevcut idi (Grafik 1). Ozellikle kismi iyilesen grupta tam
iyilesen ve kontrol gruplarina kiyasla ¢ok ileri diizeyde is-

tatistiksel agidan anlamli farklilik bulundu (Tablo 2).

Parametreler Klsm_i iyilesenler Tam_ iyilesenler I_(ontrol P
Median(Q1-Q3) Median(Q1-Q3) Median(Q1-Q3)
Notrofil 4.75(4.07-6.20)° 4.42(3.38-5.06) 4.06(3.38-4.26)° 0.003*
Lenfosit 2.08(1.73-2.63) 2.27(1.87-2.78) 2.52(1.89-3.02) 0.217
Platelet 257.00(235.00-305.00)° 221.00(191.00-252.00) 216.50(182.50-270.00)* 0.004*
NLO 2.08(1.74-3.64)° 1.89(1.54-2.28) 1.61(1.31-2.09)* 0.002*
PLO 128.54(93.75-154.62)° 98.29(71.75-128.47) 85.82(62.40-125.85)* 0.009*
Sl 536.58(439.45-949.43)"¢ 414.61(299.20-551.15)° 365.76(240.19-517.77)* p<0.001*

Kruskal Wallis H test; a.0.05; Post-hoc: Dunn Test;* statistical significance; ®yilesmeyen grup ile farklilik anlamli; Piyilesen grup ile farklilik anlamli; *Kontrol

grubu ile farklilik anlamli. NLO: Nétrofil/Lenfosit orant )
PLO: Platelet/enfosit orani, SIT: Sistemik Immun Inflamasyon Indeksi.
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Grafik 1. Gruplar arasinda SII degerlendirilmesi.

Receiver Operator Curve (ROC) analizi agisindan deger-
lendirildiginde SII skorunun egri altinda kalan alani
(AUC), NLO ve PLO degerlerinden daha yiiksek idi. Bu
analiz, SII degeri basta olmak tizere NLO ve PLO deger-
lerinin BP hastalarinda prognostik énemi olabileceginin
gostergesidir. Ayrica SII duyarlilik oraninin yiiksek olmast
dikkat ¢ekici bir bulgu olarak karsimiza ¢ikmaktadir (Gra-
fik 2).

| antamliiy . NLR: Notrofil Lenfosit orans, PLR. 2]

NLR: N Leafosst Orans, SIL Sistemik
indeksi, AUC: Egni altinda kalan alan, Sen:

pe; Speaifite.

Grafik 2. Bell paralizisi olan hastalarin hematolojik parametrele-
rine yonelik ROC analizi.

TARTISMA

Calismamiz BP hastalarda hematolojik parametrelerin
prognoz agisindan dikkate alinmasi gereken unsurlar oldu-
gunu gostermektedir. BP etyolojisi kesin olarak aydinlati-
lamamakla birlikte mikrodolagim yetmezligi, enfeksiy6z,
genetik, immiinolojik ve inflamatuar nedenler suglanmak-
tadir. Caligmalar, BP hastalarin serum numunelerinin 61-
¢limiinde IL-6, IL-8 ve TNF-a diizeylerinin kontrole gore
anlamli derecede yiiksek oldugunu gdstermektedir.t?13
Ayrica Herpes enfeksiyonlarinin 6zellikle gangliyonlarda
latent kalmas1 ve sonrasinda gelisebilecek reaktivasyonu
BP etyolojik unsurlar arasinda sayilabilmektedir.** Zhang
ve ekibinin yapmis oldugu calismada olasi teoriler sonu-
cunda fasiyal sinirde olusan nérite sekonder miyelin kilif
bozulma, enflamatuar hiicrelerin migrasyonu, internéronal

bosluk artmasi ve fallop kanalin sikigtirmasi sonucunda

BP olusmaktadir.’® NLO néroinfamatuar hastaliklarda inf-
lamasyon siddetini gosteren 6nemli bir markerdir. Biyiik-
koyuncu ve ekibinin yapmis oldugu caligmada NLO de-
gerlerinin Parkinson hastaliginin prognozunu belirlen-
mede katki sunabilecegi belirtildi.'® Bucak ve ekibinin
yapmis oldugu calismada BP hastalarinda NLO seviyeleri
yiiksek tespit edilmis ve bunun prognostik énemi oldugu
vurgulanmistir.t” Ozler ve ekibinin yapmus oldugu calis-
mada da BP hastalarinda NLO degerleri yiiksek bulunmus-
tur.’® Calismamizda literatiir ile uyumlu olarak NLO de-
gerleri BP hastalarinda ve bu grup igerisinden kismi iyile-

senlerde yiiksek saptandi.

SII, onkolojik ve inflamatuar hastaliklara yonelik yapilan
caligmalarda NLO, PLO parametreleri kadar onemlidir.
Niiks, rekiirrens, noral ve vaskiiler invazyon, ekstranodal
tutulum gibi tiimoral prognostik faktorlerle iligkili olabile-
cegi bildirilmistir.*® Ayrica Mutiple Skleroz, Alzheimer
gibi bazi nérodejeneratif hastaliklarin prognozunun belir-
lenmesinde katki sunabilecegine dair ¢aligmalar mevcut-
tur.2021 Bell paralizisi olan hastalara yonelik SII ¢aligma-
lar1 son derece kisithidir. Kinar ve ekibinin yapmis oldugu
caligmada SII, BP hastalarinda yiiksek oldugu saptanmis-
tir. Tedavi sonucu diizelmeyen grupta ise SII skorlarinin
istatistiksel agidan anlamh yiiksek oldugu belirtilmistir.??
Calismamizda da Bell paralizisi olan hastalarda SII skor-
larinda ve tedavi sonrasi kismi iyilesen grupta istatistiksel
acidan ileri diizeyde anlamli farklilik saptadik. ROC ana-
lizine gore BP hastalarda SII, NLO ve PLO’dan daha de-
gerli bir hematolojik parametredir. Bu durum SlI, BP prog-
nozunu tahmin etmede kullanilabilecek bir hematolojik

marker olabilecegini gostermektedir.

Platelet Lenfosit Orani, mikrovaskiiler sirkiilasyon yeter-
sizligine bagh patolojilerde degerli bir parametre oldugu
diistiniilmektedir. Bu duruma sekonder inflamatuar hasta-
liklarda PLO degerlerinin hizli bir sekilde yiikselecegi dii-
siincesi hakimdir.?® Ayrica tiimoral dokularda lokal rekiir-
rensleri dngdrmede degerli bir marker olabilecegi ifade
edilmistir.?* BP hastalarma yonelik yapilan ¢aligmalarda
PLO degerlerinin paralizili hastalarda normal saglikli bi-
reyler gore yiiksek bulundugu ancak istatistiksel agidan
anlaml olmadif1 tespit edilmistir.?>? Calismamizda lite-
ratiirden farkli olarak BP hastalarda PLO degerleri istatis-

tiksel agidan anlamli yiiksek bulduk. Ayni zamanda ROC
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analizi sonuglarina gére NLO kadar degerli bir parametre

oldugunu saptadik.

BP hastalarinda paralizinin siddetini ve prognozu belirle-
mek 6nemlidir. HBS, paralizinin skorlamasinda kullanilan
ve prognostik dnemi olan bir antitedir.?® Kolay, uygulana-
bilir bir puanlama sistemi olup, puanlar hekimler arasinda
farklilik gosterebilir. ENoG gibi elektrofizyolojik testlerin
degerlendirilmesi hekimler arasinda farklilik gdstermez.
Ancak maliyet ve teknik zorluklar nedeni ile her saglik ku-
rulusunda uygulanamaz.>% Bu degerlendirmeler yerine
hematolojik incelemeler daha kolay ve kullanighidir. Ay-
rica hastaneye bagvuran her hastaya rutin olarak tam kan
sayimu yapilabilir ve maliyeti diigiiktiir. Yapilan ¢aligmalar
ve maliyet-etkinlik durumu gézoniine alindiginda NLO,
PLO, Sl gibi hematolojik parametreler BP prognoz tespi-
tinde kullanilabilir.®! Klinik uygulamada bu parametrele-
rin elektrofizyolojik testlerle birlikte kullanilmasi ve BP
prognozunu belirlenmesindeki etkinligi hususunda daha

kapsamli arastirmalara ihtiya¢ duyulmaktadir.

Calismanin tek merkezli, retrospektif olmasi ve hasta sa-
yisindaki eksiklik baslica kisitlayict unsurlardir. Tedavi
sonrast hematolojik parametrelerin olmamasi ayr1 bir ki-
sitlayict unsur olarak goriilmektedir. Tedavi siirecinde has-
talara verilen steroid tedavisinin Nétrofil ve Platelet sayi-
simi yiikseltme, lenfosit sayisinda azalmaya neden olma
gibi etkileri bilinmektedir.3? Ortaya gikan bu etki nedeni ile
tedavi sonrasi ilgili parametrelerin incelenmesi yapilmadi.
Ayrica akut ve ya kronik inflamasyon, otoimmun hastalik-
lar, ilag kullanimi ve neoplazi gibi patolojilerde bagta PLO
olmak {izere tiim hematolojik parametreler etkilenmekte-
dir.3%3 Ayrica laboratuar 6lgiim hatalari, cihaz kalibras-
yon eksiklikleri de hametolojik parametreleri etkileyen di-
ger unsurlar olarak bilinmektedir. Bu durum elde edilen
verilerin hizli bir sekilde degismesine neden olmakta ve
calismamizi kisitlayan 6nemli bir unsur olarak karsimiza

¢tkmaktadir.

Bell felcinin 6nde gelen teorilerinden biri, inflamasyon
aracilt mekanizmalardir. Bu durum g6zoniine alindiginda
fasiyal paralizi elektrofizyolojik testlere gore maliyeti
daha diisiik, erisilebilirligi daha miimkiin olan SII, NLO ve
PLO gibi hematolojik parametrelerin BP hastalarinda

prognostik ve tanisal gdstergesi olarak kullanilmas: miim-
kiindiir. Bu konuda daha kapsamli ¢alismalara ihtiya¢ du-
yulmaktadir.
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Pandeminin ilk Aylarindan Bir infodemi Deneyimi, Tiirkiye
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0z
Amag: COVID-19 pandemisi ve etkileri hala devam etmektedir. Bu galismada, Tirkiye’de yasayan katilimcilarin COVID-19 hakkin-
daki sdylentilere inanma durumlarini belirlemek, Saglik Bakanligi’nin korunma 6nlemlerini uygulamalarina iliskin bilgi edinebilmek
ve Tiirkiye’de ve diinyada salginin sonlanmasina iligkin goriislerini tespit etmek amaglanmugtir.

Aragclar ve Yontem: Tanimlayici tipteki epidemiyolojik aragtirmada, Tiirkiye’de yasayan sosyal medya hesaplarini aktif olarak
kullanan 18-65 yas aras1 694 kisiye COVID-19 ile ilgili baz1 sorulari igeren bir anket uygulanmustir. Verilerin 6zetlenmesinde (frekans,
yiizde ve ortalama gibi) tanimlayici istatistiklerden, gruplarin karsilastirmasinda ise ki-kare analizlerinden faydalanilmustir. Istatistiksel
analizlerde anlamlilik degeri p<0.05 olarak kabul edilmistir.

Bulgular: Katilimeilar arasinda COVID-19 ile ilgili yanlis bilgiye inanma yiizdesinin (%38.4) en diisiik oldugu ifade sudur: “Agz1 ve
burnu diizenli olarak tuzlu su ile ¢alkalamak yeni koronaviriis hastaligini 6nler”. Saglik ¢alisanlarinda COVID-19 ile ilgili yanlis
bilgiye inanma yiizdesi anlamli derecede disiiktiir (sirasiyla p=0.004, p<0.001 ve p<0.001), ancak istenilen diizeyde degildir.
Katilimeilarin COVID-19’un sonlanmasi hususunda, Tiirkiye hakkindaki gelecek 6ngoriileri Diinyaya gore daha iyimserdi.

Sonug: Calismaya katilanlar arasinda yanlis bilgilerin yayilimi s6z konusu olup bu durum saglik calisanlar1 arasinda dahi istenilen
diizeyde degildir.

Anahtar Kelimeler: COVID-19; 6lgiim; iyimserlik; séylenti; yanls bilgi
ABSTRACT

Purpose: The COVID-19 pandemic and its effects are still ongoing. The present study was aimed to determine the status of participants
in Turkey regarding whether they believe the rumors about COVID-19 in the first months of the pandemic, obtain information about
their implementation of the protection measures of the Ministry of Health, and identify their perceptions on ending the pandemic in
Turkey and the World.

Materials and Methods: A survey containing some questions about COVID-19 which designed as descriptive epidemiological re-
search was applied to 694 individuals between the ages of 18 and 65, who lived in Turkey and actively used their social media accounts.
Descriptive statistics were used in summarizing the data, whereas chi-square analysis was used in the comparison of the groups. In
statistical analysis, the significance value was accepted as p<0.05.

Results: The lowest percentage of believing the misinformation on COVID-19 among the participants (38.4%) is "Regularly rinsing
the mouth and nose with saline water prevents the new coronavirus disease". The percentage of the healthcare workers who believed
the false information about COVID-19 was significantly lower (p=0.004, p<0.001, and p<0.001, respectively) but not at the desired
level. In terms of ending COVID-19, the future predictions of the participants were more optimistic for Turkey than all over the world.
Conclusion: There was the spread of false information among the participants, and this was not at the desired level, even among the
healthcare workers

Keywords: COVID-19; measurement; misinformation; optimism; rumor
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INTRODUCTION

The World Health Organization (WHO) declared on 11t
March 2020 that the new coronavirus disease 2019
(COVID-19) was a global pandemic.® Although various
countries have national pandemic influenza plans,?? the
COVID-19 pandemic has been recognized as a sudden and
unexpected situation in many countries. The evolution of
COVID-19 remains unpredictable,*® and this unpredicta-
bility is compounded by the heterogeneity of health sys-
tems around the world and the difficulties in obtaining ac-

curate infection and immunity numbers.*

The WHO describes COVID-19 as a pandemic that has
created a new wave of anxiety, public panic, and global
socioeconomic damage. In order to combat this public
health emergency, the countries are implementing many
measures. For example, as in the example of Turkey,
which has implemented information and community cam-
paigns that include messages, such as “Stay Home, Tur-
key” and “Life Fits into Home”, very different public and
social regulations have also been implemented in many

countries.®

In order to control the pandemic, Turkey has started and
popularized coronavirus prevention strategies according to
geography and population density. In the first three months
of the pandemic, the spread of the virus could be reduced
through extensive practices such as physical distancing,
social isolation, quarantine, and travel bans. When the ef-
fects and consequences of the Spanish flu, which started in
1918, were examined to better understand the scale of the
effects of a viral pandemic, it was seen that the pandemic
did not end immediately and it spread in waves around the
world that lasted for two years.” For this reason, there is a
need to periodically evaluate how well society can accept
and apply these limitations. An infodemic environment has
been created during the pandemic. According to the WHO,
“an infodemic is too much information including false or
misleading information in digital and physical environ-
ments during a disease outbreak”.8 In this process, the ef-
fect of misinformation emerging on social media should
also be monitored. This study, therefore, aimed to evaluate
the belief in the rumors about COVID-19 within society,
obtain information about the implementation of preventive

measures, and examine the views of society about the fu-

ture of the pandemic.

Research Questions

1.  What is the status of people in Turkey regarding
whether they believe the rumors about COVID-
19?

2. What are the individual measures of people in
Turkey against COVID-19?

3. What do people think about how the COVID-19
pandemic will end in the world and in Turkey?

MATERIALS and METHODS

The snowball sampling method, which is one of the non-
probability sampling methods, was preferred because it is
easy to use and provides convenience in terms of time and
finance due to the COVID-19 pandemic. During the
COVID-19 pandemic, students have continued their edu-
cation remotely. For this reason, an e-questionnaire was
prepared using Google Forms in order to collect the data
for this descriptive research. In order to evaluate the intel-
ligibility of the questions, a pilot study was conducted with
15 individuals independent of the research group and nec-
essary revisions were made. The last version of the e-ques-
tionnaire was shared with students studying at the VVoca-
tional School of Health Services via an online-based plat-
form. Students were contacted through different networks
and asked to share the e-questionnaire with their
friends/acquaintances/other students through various in-
termediaries, such as their personal WhatsApp, Instagram,
Twitter, and Facebook accounts. VVarious measures were
taken to prevent the duplication of data (such as nick-
names). Participants approved the consent form infor-
mation text of the e-questionnaire. In the data collection
tool, there were some sociodemographic variables such as
sex, age, educational status, marital status, employment
status in an income-generating job, some knowledge ques-
tions on COVID-19, and questions about the measures that
the participants took during this pandemic. The statements
about the coronavirus are taken from the infographics pre-
pared by the Association of Public Health Specialists.® The
data collection tool consisted of 30 questions in total.
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Statistical Analysis

The data were collected from April to June 2020, when the
lockdowns and closure of schools, workplaces, and shared
communal areas were intense. During the data collection
process, 743 people were reached, and after the invalid
questionnaires were removed (those below 18 years of age
and over 65 years of age), the remaining 694 individuals
were analyzed. The data were evaluated using IBM SPSS
Statistics for Windows 20.0 (IBM Corp., Armonk, NY,
USA). The eligibility criteria for the normal distribution of
the data were determined through the Kolmogorov-
Smirnov and Shapiro-Wilk tests. Descriptive statistics
(such as frequency, percentage, and mean) were used to
summarize the data, whereas chi-square analysis was used
in the comparison of the groups. Post-hoc comparison pro-
cedures were conducted to determine the differences be-
tween the groups. In cases where the difference was too
great, the expected values that were 20% or more of the

expected values in the crosstabs were used, Monte Carlo
analysis was taken as a basis, and the chi-square value was

given in the table.

In order to conduct the study, ethics committee approval
was obtained from the Human Research Ethics Committee
at Sinop University (Number: 25481574-900-E) dated
20.05.2020, and an information text was included on the

front of the survey for the participants.

RESULTS

Of the participants, 67.4% were women, 82.1% were 18-
24 years of age, and 85.3% were single. Moreover, 31.3%
of the participants stated that they worked in an income-
generating job, and 62.8% were students and healthcare
professionals. According to the perception of the partici-
pants on their economic status, 65.0% of them determined
their socioeconomic status as "moderate” (Table 1).

Table 1. Distribution of sociodemographic characteristics of the participants

Variables n %
Male 226 32.6
Sex (n=693) Female 467 67.4
18-24 years of age 570 82.1
Age groups* (n=694) 25-34 years of age 73 10.5
35 years of age and above 51 74
. Married 102 14.7
Marital Status (n=694) Single 592 85.3
Employee 217 31.3
Employment Status (n=694) Student 384 55.3
Non-worker 93 134
Healthcare professionals and student 435 62.7
Occupational Status (n=693) Non-healthcare worker 166 24.0
Non-worker 92 13.3
Good and very good 183 26.4
Socioeconomic situation perception (n=694) Moderate 451 65.0
Bad and very bad 60 8.6

* The average age of the participants is 22.7+6.36 years. The median age is 24; the youngest and oldest participants are 18-62 years old.

Knowledge on COVID-19

The first three statements with the lowest percentage of be-
lieving false information in society were "Regularly rins-
ing the mouth and nose with saline water prevents the new
coronavirus disease" (38.4%). "Pets can become infected
with the new coronavirus and transmit the disease"
(39.7%) and "Garlic protects against coronavirus" (48.6%)
(Table 2).

The belief that "Antibiotics may work against corona-

virus" was significantly higher among the healthcare

workers (54.9%) than non-healthcare 42.2%) and non-
workers (41.3%) (p<0.05). Out of all participants, 78.4%
of the healthcare workers. 61.4% of the non-healthcare
workers and 68.5% of non-workers believed "The new
coronavirus disease is transmitted by the bite of mosqui-
toes". This situation was higher in healthcare workers
(p<0.001). The status of believing "Only the elderly and
those with chronic diseases (such as diabetes and high
blood pressure) are affected by the new coronavirus dis-
ease" was higher in healthcare workers (%91.3) compared
to non-healthcare workers (78.3%) and non-workers
(83.7%) (p<0.001). (Table 2).
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Table 2. Distribution of the participants believing the information about COVID-19 according to employment status

Non-
The rumors on COVID-19 I—:ss:{fg:;e healthcare W’Sﬁg rs Total veﬂ[;e
workers
n % n % n % n %
Regularly rinsing the mouth and_ nose_W|th saline 166 382 69 16 31 337 266 384 0455
water prevents the new coronavirus disease
Pets can be_come mfected with the new coronavirus 182 418 60 36.1 33 359 275 397 0321
and transmit the disease-
Garlic protects from coronavirus. 226 52.0 71 42.8 40 435 337 486 0.075
Antibiotics may work against coronavirus 239 54.9 70 42.2 38 413 347 50.1 0.004
Tl_le new coronavirus isn’t transmitted in hot and hu- 254 58.4 81 48.8 48 502 383 553 0087
mid areas.
Hand dryers kill the virus. 316 72.6 107 64.5 61 66.3 484 69.8 0.108
The new coronavirus disease is transmitted by the 341 78.4 102 614 63 685 506 73.0 <0.001
bite of mosquitoes.
Only the elderly and those with chronic diseases
(such as diabetes and high blood pressure) are af- 397 91.3 130 78.3 77 83.7 604 87.2 <0.001

fected by the new coronavirus disease.

+ Healthcare workers and healthcare students were evaluated as a single group

Measurement

All of the participants stated that they took measures to
prevent themselves against COVID-19.

In terms of the measures taken by the participants to pre-
vent themselves against COVID-19, the first four
measures were, successively, “paying attention to hand-

washing”, at a rate of 98.0%, “avoiding contact with sick

people”, at a rate of 87.2%, “using a medical mask when
going to crowded places”, at a rate of 86.4%, and “cover-
ing the nose and mouth with a tissue when coughing or
sneezing”, at a rate of 85.6% (Table 3).

Of the participants, 19.8% of the healthcare workers,
11.4% of the non-healthcare workers, and 7.6% of the non-
workers stated that it was not necessary to take additional
measures to end and control the pandemic in Turkey.

Table 3. Distribution of the preventive measures taken for COVID-19 by the participants according to employment status

Healthcare Non-healthcare
. Non-workers Total
Preventive measures workers} workers p-value
n % n % n % n %
Paying attention to handwashing 430 98.9 158 95.2 91 98.9 679 98.0 0.014§
Avoiding contact with sick people 378 86.9 147 88.6 79 85.9 604 87.2 0.798
Using a medical mask when you haveto o/ 86.2 142 855 82  89.1 509 864 0.704
go to crowded places
Covering the nose and mouth with atis- /g 87.1 136 819 78 848 503 856 0.261
sue when coughing or sneezing
Not going to health centers/institutions
for health problems unless it is compul- 370 85.1 139 83.7 77 83.7 586 84.6 0.895
sory
Nottouching the mouth, noseand eyes 4o g9 133 gg1 74 go4 577 833 0.719
without washing hands
Frequent hand washing after direct con-
tact with sick people and those who 351 80.7 120 72.3 62 67.4 533 76.9 0.006
have been in contact with them
Avoiding high-risk areas because of
general infections, such as farms and 289 66.4 111 66.9 54 58.7 454 65.5 0.334
livestock markets
Avoiding eating raw or undercooked an- 277 63.7 99 59.6 54 58.7 430 62.0 0512

imal products

1 Healthcare workers and students were evaluated as a single group.§ Monte Carlo P value and confidence interval.

A higher rate of healthcare workers believed it was neces-
sary to take additional measures to end the COVID-19
pandemic compared to the other groups (p=0.014). Non-

healthcare workers and non-workers suggested the follow-
ing additional measures: lockdown (44.7% and 52.4%, re-
spectively), implementing measures more strictly and ex-
panding their scope (28.9% and 16.7%, respectively), and
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strengthening control and increasing penalties (10.5% and
14.3%, respectively). The healthcare workers stated that
the additional measures that should be taken should be re-
lated to expanding the scope of staying at home (60.7%),
implementing measures more strictly and expanding their
scope (17.3%), and informing the public (5.6%) (Table not

given).

Views About Ending the Pandemic in the World and 1n
Turkey

While the prediction that “measures will be successful and
the pandemic will end” was in first place in the future pre-
dictions for Turkey, this differs according to the employ-
ment status in the world.

Of the healthcare workers, 36.2% predicted that “measures
will be insufficient, and the pandemic will end with a lot
of losses”, whereas 29.6% of the non-healthcare workers
thought that “measures will be successful, and the pan-

demic will end”. Among the non-workers, the predictions

“measures will be successful, and the pandemic will end”
(35.4%) and “measures will be insufficient, and the pan-
demic will end with a lot of losses” (35.4%) were placed
in the first two answers (Table not given).

Of the healthcare workers, 27.6% indicated that “measures
taken both in the world and in Turkey will be successful
and the pandemic will end”, whereas 26.7% thought that
“measures will be successful in Turkey, but will not be suf-
ficient in the world” (p<0.001). Among the non-healthcare
workers, 29.2% indicated that “measures taken both in the
world and in Turkey will be successful and the pandemic
will end”, while 17.5% thought that “measures will be suc-
cessful in Turkey, but will not be sufficient in the world”,
and 14.2% stated that “the world system will change”
(p<0.001). Among the non-workers, 31.1% indicated that
“measures taken both in the world and in Turkey will be
successful and the pandemic will end”, 19.7% stated that
“measures taken in Turkey are sufficient, while measures
taken in the world are not sufficient”, and 13.1% believed
that “the world system will change” (p=0.008) (Table 4).

Table 4. Views of the participants about ending the pandemic in the World and Turkey according to employment status

Ending the pandemic in Turkey

Measures

will be It will take Measures will be A new lifestyle The pan- |
; i along insufficient, and will appear, and i Total p-
Ending the pandemic in the world su::gstif:l, time and the pandemic will  a new economic d:r:?i"\:/vm" %  value§
o end in end with a lot of order will T VEE
pwill end time losses emerge
Healthcare workers
Measures will be successful, and the
pandemic will end 276 12 0.6 12 - 306
It will take a long time and end in time 75 15 - 0.3 - 9.3
Measures will be insufficient, and the 6.7 42 3.0 12 03 354 Z)OO%%l
pandemic will end with a lot of losses ' ' ' ' ' ' 0.000)
A new I|_festy|e W|_II appear, and a new 105 27 06 30 03 171
economic order will emerge
The pandemic will end with the vaccine 3.6 0.3 15 - 2.1 7.5
Total 76.0 9.9 5.7 5.7 2.7 100.0
Non-healthcare workers
Measures will be successful, and the 9.2 08 08 ) ) 30.8
pandemic will end
It will take a long time and end in time 8.3 25 0.8 - - 11.7
Measures will be insufficient, and the <0.001
pandemic will end with a lot of losses 175 25 6.7 ) ) 267 (0.000-
A new lifestyle will appear, and a new 0.001)
economic order will emerge 142 08 33 25 0.8 217
The pandemic will end with the vaccine 5.8 - - 0.8 25 9.2
Total 75.0 6.7 11.7 33 33 100.0
Non-workers
Measurgs W!ll be successful, and the 311 33 ) ) ) 344
pandemic will end
It will take a long time and end in time 8.2 - - - - 8.2
Measures will be insufficient, and the 0.008
pandemic will end with a lot of losses 197 8 49 16 i 361 (0.005-
A new I|_festyle wi I_I appear, and a new 131 ) } 33 ) 16.4 0.010)
economic order will emerge
The pandemic will end with the vaccine 33 - - - 1.6 4.9
Total 75.4 13.1 4.9 4.9 1.6 100.0

§ Monte Carlo P value and confidence interval.
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DISCUSSION

Considered in the category of biological disasters,
COVID-19 causes more fear and uncertainty because it is
both a new disease and has not ended as quickly as natural
disasters.!? Therefore, rather than rescue information that
occurs in natural disasters,'* people whose lives are limited
by the precautions taken come to the forefront with the
need for adaptation to prevent themselves from the virus,
meet their basic needs, and facilitate their social activities
and work lives.!% In this context, the diversity of infor-
mation sources is important in surviving a disaster with the
least damage.'?> With the development of communication
technology in recent years, it has been seen that social me-
dia has replaced traditional media in disasters,'® and that
this situation has increased even more, especially during
the COVID-19 pandemic. However, although social media
is used as a platform where emergency warnings are
shared by public health institutions, the infodemia spread-
ing in society causes a disadvantage for the control of pub-
lic health.!*6 In this study, the knowledge levels,
measures taken, and the predictions for Turkey and the
work situations of participants between 18 and 65 years of

age, who were exposed to social media, were examined.

Knowledge on COVID-19

In the absence of a suitable antiviral agent or vaccine to
prevent the development of the COVID-19 virus in the
body, there is a need for a safe, effective, and scalable re-
sponse that can be applied globally. The findings obtained
from the Edinburgh and Lothians Viral studies, which are
among the studies in this direction, suggest that nasal irri-
gation and mouthwash with saline water reduces corona-
virus upper respiratory tract infection symptoms and dura-
tion.” However, the WHO reported that there was no evi-
dence in that regularly washing the nose with saline water
could protect people against COVID-19.18 In this study,
less than half of the participants and non-healthcare work-
ers stated that rinsing the mouth and nose with saline water
was a wrong practice to protect people against the virus.
Here, the participants' view that rinsing the mouth and nose
with saline could be beneficial in preventing COVID-19
may be due to misinformative messages they encountered

in media.

Similar to other coronaviruses, COVID-19 shows that, alt-
hough its viral load remains low, it can infect a variety of
animal species, including pets, such as dogs, cats, and fer-
rets. Therefore, although the main source of infection
transmission is from person to person, a few rare cases of
pets infected as a result of contact with a person infected
with COVID-19 have been identified.’® As a result, it has
been argued that, although the main source of infection
transmission remains human-human, there is little but ex-
isting possibility for human-animal transmission.? In this
study, the healthcare workers stated that the disease was
mostly not transmitted from animals to humans. The re-
maining healthcare workers may have thought that due to
the zoonotic nature of the disease, the virus could be trans-

mitted from animals to humans.

COVID-19 has caused a worldwide pandemic that is
spreading at an alarming rate. On the other hand, countries
with a particularly high incidence of COVID-19 also have
significant infection rates caused by multidrug-resistant
bacteria.?l Some of the patients hospitalized due to
COVID-19 have received antimicrobial treatment, since it
is known that there is a bacterial and fungal co-infection.??
Therefore, almost half of the healthcare workers in the
study may have admitted that the use of antibiotics due to
the presence of a second infection was beneficial in the
treatment of COVID-19.

There is a concern about the increase in the COVID-19
pandemic due to environmental factors changing with the
summer season around the world. In general, it was re-
ported by the WHO that the coronavirus is sensitive to high
temperatures, high or low pH, and sunlight.?® In the study,
slightly more than half of the participants correctly knew
that the disease could be transmitted in hot and humid ar-
eas. The participants who answered the statement correctly
may have thought that the loss of virus vitality may be due
to the fact that living conditions were among the extreme

values.

Most coronaviruses are pathogenic, and it has been sug-
gested that COVID-19 passes from bats to pangolins and
then to humans.?* This process has been confirmed in hu-
mans by aerosols. However, there are no reports on the
transmission of COVID-19 by arthropods, such as mosqui-
toes, that carry out mechanical transport through blood.?

315



An infodemia experience from the COVID-19 pandemic

Demir et al.

More than half of the participants and mostly the
healthcare workers correctly stated that the disease was not
transmitted by mosquito bites. The rest of the participants
may have thought that a mosquito bite was contagious, as
mosquitoes play a role in the mechanically infectious na-

ture of many diseases.

The fact that older adults isolate themselves in their homes
due to cardiovascular, autoimmune, neurocognitive and
mental health problems poses a serious public health prob-
lem that needs to be solved.'®2¢ As expected in the study,
it was stated more frequently by the healthcare workers
that elderly adults and those with chronic diseases were at
risk.

Measurement

In order to respond to the pandemic, many countries, in-
cluding Turkey, have conducted studies to protect the most
vulnerable groups from infection; those countries also im-
plemented control and mitigation activities aimed at delay-
ing hospital overflow capacity and patient fluctuations and
balancing the demand for hospital beds. The national re-
sponse strategies that have been taken also include contact
tracing, self-isolation or quarantine, closing down unnec-
essary institutions or limiting their work, and public health
measures such as hand washing, physical distance, use of
masks, and coughing or sneezing techniques.® In the study,
it was observed that the participants were almost in high
agreement with all the suggestions for protection from
COVID-19 disease (for example, paying attention to hand-
washing, avoiding contact with sick people, using a medi-
cal mask when you have to go to crowded places, etc.). As
found in a study conducted in Belgium,?” due to perceived
vulnerability to disease, the belief that public health
measures protect the population and greater government
support for crisis management may have come to the fore-

front in Turkey as well.

Views About Ending the Pandemic in the World and
Turkey

The pandemic has posed a significant threat to world wel-
fare. Despite these negative conditions, the spread of pos-
itive messages in society should be encouraged in order to

reduce and eliminate the effects of the pandemic. In this

study, the non-healthcare workers had positive views
about the fact that the pandemic would end, both in the
world and in Turkey, while the non-workers indicated that
there would be a lot of losses in the world due to the virus
and that Turkey would, however, be successful. Although
there was no statistical relationship, three-quarters of the
healthcare workers reported that the pandemic would end
both in the world and in Turkey. During the period when
the data was collected, the cases were spread in a limited
area, there was a decrease in the number of cases, and Tur-
key implemented its pandemic influenza plans quickly.
Turkey also produced protective equipment, such as
masks, and produced test kits and respirators (breathing
apparatuses). Along with these developments, the fact that
city hospitals were opened and there was progress with
vaccination studies might have increased the public’s trust

in the state.

Scientists agree that defeating COVID-19 will depend on
developing a vaccine. A sufficient number of people
should be vaccinated to ensure herd immunity against the
virus. Especially since vaccines are less effective in older
adults, this situation requires more vaccinations of younger
generations to guarantee herd immunity. However, today
there are two groups of people, those are against vaccina-
tion and those support it. Especially people who are hesi-
tant about vaccination or who are looking for an alternative
way are exposed to the arguments developed by vaccine
opponents. This worrying situation could mean the lack of
widespread adoption of the COVID-19 vaccine, the
world's inability to provide herd immunity, and more
countries dealing with new COVID-19 waves in the fu-
ture.?8 In addition, the belief that countries will eradicate
the disease through strict measures may negatively affect
the vaccination action. There were very few opinions of
the healthcare workers in the study that the disease could
be prevented through vaccination. During the period when
the data of the study were collected, this situation might
have responded to the expectation that, in line with strict
practices, such as lockdown, the disease could be pre-
vented since it had just started and/or terminated since the

peak level was decreasing.?®
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Study Limitations

It should be noted that the evaluation of the research find-
ings was analyzed by forming a group of healthcare work-
ers and students, and the findings should be interpreted
with caution. Since these data were collected in the first
four months of the pandemic, the evaluation of the partic-
ipants’ views and the measures they took should be taken
into account. Since this study was carried out with partici-
pants who actively used social media and WhatsApp, the
opinions, measurements taken, and future predictions of
those who were not closely following technological devel-

opments in society are unknown.

In this study, the views of the participants in Turkey re-
garding their ability to evaluate information about the
COVID-19 pandemic, take measurements and predict the
process of ending the pandemic were investigated. It was
determined that there was a spread of false information
among the participants. For this reason, it is important to
constantly and openly propagate messages in order to de-
liver the right information to all segments of society. It was
observed that COVID-19 protection interventions were
generally applied among the participants. However, due to
their professional advantages, the healthcare workers’ ad-
aptation to preventive actions was higher than the non-
healthcare workers and non-workers. The participants gen-
erally thought that the pandemic would successfully be
ended in Turkey; however, there would be a lot of losses
in the whole world. The reasons for this optimistic outlook
in the face of the pandemic threatening the world may be
investigated in depth, and an opportunity may have been
caught to develop concepts or algorithms to manage better
the psychological level of the society in pandemic-like

public health emergencies.
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COVID-19 Relapse, Reinfection Frequency, and Clinical Features of Cases

COVID-19 Niiks, Reenfeksiyon Sikhgi ve Vakalarin Klinik Ozellikleri
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Ali Ramazan BENLIF*

oz

Amag: SARS-CoV-2 ile enfekte kisilerin viriise karsi bagigiklik yanitinin nasil gelistigi ve ne kadar siireyle etkili oldugu pandemi
déneminde en 6nemli sorulardan biridir. Bu ¢aligmada niiks ve yeniden enfeksiyon sikligini, etkileyen faktorleri, vakalarm klinik
durumlarini ve semptomlarini degerlendirmeyi ve sonraki enfeksiyon siddetini incelemeyi amagladik.

Araglar ve Yontem: TC Saglik Bakanlig1 Halk Sagligi Yonetim Sistemi (PHMS) kayitlarimin kullanildig: tanimlayicr ve kesitsel tipte
bir ¢alismadir. Klinik diizelme ile birlikte RT-PCR test sonuglar1 negatif ¢ikan ve ilk enfeksiyondan en az 45 giin sonra tekrar RT-
PCR test sonucu pozitiflesen vakalar bu calismaya dahil edildi. CDC tarafindan onerilen sekilde vakalar iki gruba ayrild: lk enfeksi-
yondan 45-89 giin sonra pozitif olanlar niikks grubu ve 90 giin sonra pozitif olanlar yeniden enfeksiyon grubu olarak belirlendi. De-
mografik ozellikler, saglik ¢aligani olup olmama, eslik eden kronik hastalik ve tekrar pozitiflik donemleri degerlendirildi.

Bulgular: Toplam vaka sayis1 103.096 idi. 45 giin sonra tekrar pozitifligi saptanan vaka sayis1 78 oldu. Calismada niiks grubundaki
(45-89 giin) vaka sayis1 49, reenfeksiyon grubundaki (90 giin lizeri) vaka sayis1 29 ise olarak belirlendi.

Sonug: ikinci enfeksiyonda ¢ok diisiik reenfeksiyon orani ve daha hafif semptomlar as1 galismalari icin umut vericidir. COVID-19'un
yeniden bulagmasini anlamak, éniimiizdeki aylarda hiikiimet ve halk saglig1 kararlarina rehberlik etmenin anahtari olabilir.

Anahtar Kelimeler: epidemiyoloji; pandemi; SARS-CoV-2
ABSTRACT

Purpose: How the immune response of people infected with SARS-CoV-2 develops against the virus and how long its effectiveness
is one of the most important questions during the pandemic period. We aimed to examine the frequency of relapse and re-infection,
examine the influencing factors, evaluate the cases' clinical conditions and symptoms, and examine the severity of subsequent infec-
tion.

Materials and Methods: This is a descriptive and cross-sectional type study using the Public Health Management System (PHMS)
records of the Turkish Ministry of Health. Clinical improvement and negative RT-PCR test results, and positive RT-PCR test results
at least 45 days after the first infection were included in this study. The cases were divided into two groups: the relapse group, those
positive for 45-89 days after the first infection, and the reinfection group after 90 days recommended by the CDC. Demographic
characteristics, whether or not to be a health worker, accompanying chronic illness, and re-positivity periods were evaluated.
Results: The total number of cases was 103.096. The number of cases with repeat positivity detected after 45 days was 78. In the
study, the number of cases in the relapse group (45-89 days) was 49, while the number of cases in the reinfection group (over 90 days)
was 29.

Conclusions: The very low rate of reinfection and milder symptoms in the second infection are promising for vaccination studies.
Understanding the COVID-19 reinfection could be the key to guiding government and public health decisions in the coming months.
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INTRODUCTION

COVID-19 pandemic caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) caused approxi-
mately 100 million cases and 2 million deaths in one year.
How the immune response of people infected with SARS-
CoV-2 develops against the virus and how long it is effec-
tive is one of the most important questions during the pan-
demic period. Long-term sustainable immunity following
COVID-19 infection and the potential mechanisms medi-
ating it has not been fully elucidated, and research on this
subject is still ongoing.'-® For viruses such as measles and
hepatitis A, lifetime immunity can be achieved after the
first infection. However, immunity is short-lived, and re-
infections are observed in many respiratory viruses, such
as seasonal influenza, including human coronaviruses.*® It
is known that there are asymptomatic/symptomatic RT-
PCR positive cases reinfected after negative real-time re-
verse transcription-polymerase chain reaction (RT-PCR)
test results and clinical recovery.® The Centers for Disease
Control and Prevention (CDC) recommends two time in-
tervals for research in retransmission cases. The first cases
are >90 days after the first infection/illness for people
with/without COVID-19-like symptoms, and the second
case are 45-89 days after the first infection/illness for peo-
ple with COVID-19-like symptoms.”

In a second COVID-19 infection, how the patient's course
and symptoms are compared to the first infection is an-
other question. In a study conducted in the United King-
dom, it was reported that none of the 11.000 healthcare
workers who were proven to be infected during the first
wave of the epidemic between March and April 2020 ex-
perienced symptomatic re-infection in the second wave.®
On the other hand, a case report was published stating that
the patient who survived mildly in the first infection had a
more severe course in the second.® Despite all this, it is
currently impossible to clearly predict the disease's course
when the infection develops for the second time.

Various vaccines are currently being used in many coun-
tries. How protective these vaccines will be understood
more readily by determining the frequency of reinfection.
Because the high antibody titer alone is not sufficient for

protection, even if it is, reinfection increases with the de-

crease in the amount of antibody. However, one study re-
ported that antibodies protect against severe forms of the

disease, even if they do not protect against reinfection.'0

In this study, we aimed to examine the frequency of relapse
and re-infection, examine the influencing factors, evaluate
the cases' clinical conditions and symptoms, and examine
the severity of subsequent infection.

MATERIALS and METHODS

Type of Study

Descriptive, cross-sectional type and retrospective.

The Place of the Study and the Selection of the Partici-
pants

COVID-19 cases from all age groups with positive RT-
PCR test results in Kayseri Province, clinical improvement
and negative RT-PCR test results, and positive RT-PCR
test results at least 45 days after the first infection were
included in this study. The cases between the date of
16.03.2020, the date of the first COVID-19 case in Kay-
seri, and 07.01.2021, were included in the study. The study
was terminated on 07.01.2021 since the vaccination pro-
gram had started on 10.01.2021. The cases were divided
into two groups: The relapse group (n=49); clinical im-
provement and negative RT-PCR test results, and positive
RT-PCR test results at least 45 days after the first infection
and the reinfection group (n=29); positive RT-PCR results
>90 days after the first infection recommended by the
CcDC.

Data Collection

The case information was obtained by file scanning
through the Public Health Management System (PHMS)
records of the Turkish Ministry of Health. Following the
guideline published by the Ministry of Health of the Re-
public of Turkey, the RT-PCR sample for SARS CoV-2 is
taken when people apply to the health center with COVID-
19 compatible symptoms, from those who have high-risk
contact with the COVID-19 case, preoperative patients, in
such instances as before some specific job applications and

going abroad. Cases with positive RT-PCR test results per-
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formed in any authorized laboratory in the country are rec-
orded in the web-based national system called Public
Health Management System (PHMS), which belongs to
the Turkish Ministry of Health. Later, the case's home ad-
dress is reported to the district health directorate official,
where it is registered. The authorized person is contacted
with the case, and the general condition, symptom, sub-
disease, hospitalization need, medications to be used, and
contact information are recorded by the health team con-
sisting of a doctor and a nurse at the address. The case is
taken into isolation, and quarantine is applied to the con-
tacts. If the case is admitted to the hospital, the procedures
applied during the hospitalization are recorded in PHMS

in the same way.

While the records were being scanned, there was no dupli-
cation since all cases had national identification numbers.
Demographic characteristics, whether or not to be a health
worker, accompanying chronic illness, and re-positivity
periods were evaluated. In the first infection, the total
number of cases and the relapse and reinfection rates of the
cases were determined by months. Participants in the re-
lapse and reinfection groups were compared in terms of
demographic and clinical data. Also, in the first and second
infection periods, parameters showing clinical progres-
sions such as general condition, hospitalization, intuba-
tion, intensive care admission, pneumonia, and symptoms
(fever, cough, sore throat, back pain, weakness, etc.) were
examined separately. The post-second infection mortality

rate was also evaluated.

Statistical Analysis

The study's statistical evaluation was made using the SPSS
version 22.0 (IBM Corp., Armonk, NY, USA) computer
package program. Descriptive statistics are given as mean,
standard deviation, median, minimum and maximum. Fre-
quencies (n) and percentages (%) were used for categorical
data. The distribution of the data was analyzed using the
Kolmogorov-Smirnov test. Chi-Square test, Mann-Whit-
ney U test were used for numerical data that did not con-
form to normal distribution. The relationship between nu-
merical data was evaluated using the Spearman correlation

test.

This study was conducted after obtaining approval from
the ethics committee of Nuh Naci Yazgan University Non-
Interventional Research Ethics Committee (Decision No:
1/714, Decision Date: 22/09/2020) and written consent

was obtained from all participants.

RESULTS

The population of Kayseri Province in which this study
was conducted was 1.421.455 in 2020. COVID-19 cases
between March 16, 2020, and January 07, 2021, were in-
cluded in the study. Between these dates, 493.521 PCR
tests were carried out. The total number of cases was
104.281. The number of cases with repeat positivity de-
tected after 45 days was 78. In the study, the number of
cases in the relapse group (45-89 days) was 49, while the
number of cases in the reinfection group (over 90 days)

was 29.

The cases' median age was 36.5 years (range: 12-95 years),
and 51 (65.4%) were male. 25 (32.05%) were healthcare
workers, 13 (16.7%) had at least one chronic disease. It
consisted of chronic diseases such as hypertension 8
(10.25%), chronic lung disease 8(10.25%), diabetes melli-
tus 5 (6.41%) 1 (1.28%), cardiovascular disease 1 (1.28%),
chronic renal failure 1 (1.28%).

The reinfection rate was 0.05%, and the relapse rate was
0.03% in all cases. The number of cases and the relapse
and reinfection rate of the cases by month were also eval-
uated (Table 1).

Table 1. Number of cases of relapse and reinfection according to
months

ofRT  Number Rl el
PCR Test

March 2020 1.168 62 0 0
April 2020 11.932 537 0 5(0.93)
May.20 14.318 382 1(0.26) 2(0.52)
June 2020 21.317 673 1(0.15) 2(0.30)
July 2020 22.176 2.518 6(0.24) 1(0.04)
August 2020 66.053 10518  10(0.10)  8(0.08)
September 2020 104.890 34891  23(0.07)  9(0.03)
October 2020 71.856 14.887  6(0.04) 2(0.01)
November 2020 93.658 21919  2(0.01) 0(0)
December 2020 79.402 16.709 0(0) 0(0)
January 20217 days) 6.751 1.185 0(0) 0
Total 493521 104281  49(0.05)  29(0.03)

RT-PCR: Real-Time Polymerase Chain Reaction
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The relapse group's median age was higher than that of the
reinfection group (p=0.010), but it was similar in gender
(p=0.398). The number of healthcare workers were higher
in the reinfection group (p=0.018). The number of cases
with at least one chronic disease was higher in the relapse
group (p=0.016). Initial parameters such as pneumonia,
hospitalization, service admission, intensive care admis-
sion, and general condition indicating the clinical status
and progression of the cases were similar in both groups
(p=0.323, p=0.282, p=0.215, p=0.628, p=0.110, respec-
tively). In both groups, no cases were intubated at the first
infection. In the relapse group, COVID-19 compatible
pneumonia was seen in 8 (80%), and 4 (40%) in the rein-
fection group at the first infection and were similar
(p=0.085). The most common cause of hospitalization in
both groups was pneumonia (10 (%90.9), 8 (%27.6), re-
spectively). In the second infection, there were two deaths
(4.1%) in the relapse group and 1 (3.4%) in the reinfection
group (p=0.690).

There was no difference between the relapse group 43
(87.8%) and the reinfection group 24 (82.8%) in terms of
drug use for the treatment of COVID-19 in the first infec-
tion (p=0.384). Regarding the drug subgroups, the use of
favipiravir 24 (49%) in the relapse group and 7 (24.1%) in
the reinfection group was higher, but statistically, there
was no difference in terms of drug use (p=0.155) (Table
2).

Table 2. Comparison of demographic and clinical data of the
cases in relapse and reinfection groups

When the groups were evaluated in terms of symptoms in
the first infection, the cough was proportionally higher in
the relapse group, while fever was higher in the reinfection
group (p=0.141), (p=0.446). Other symptoms of both

groups during the first infection were similar (Table 3).

Table 3. Comparison of symptoms in relapse and reinfection
groups

Symptoms Relapse n,%  Reinfection n,% p

Myalgia 33(67.3) 18(62.1) 0.408
Fatigue 28(57.1) 14(48.3) 0.300
Cough 19(38.8) 7(24.1) 0.141
'S‘n‘f“"f taste/ 19(38.8) 9(31) 0.330
Sore throat 8(16.3) 3(10.3) 0.353
Dyspnea 8(16.3) 4(13.8) 0.518
Backache 8(16.3) 5(17.2) 0.576
Anorexia 7(14.3) 2(6.9) 0.274
Fever 5(10.2) 4(13.8) 0.446
Diarrhea 2(4.1) 1(3.4) 0.690
Headache 2(4.1) 3(10.3) 0.264
Hemoptysis 1(2) 1(3.4) 0.608

Variables Relapse n,%  Reinfection n,% p
Male 31(63.3) 20(69) 0.398
Age (Year) 42 (12-75) 30(16-95) 0.010
Repositive day 62(45-86) 115(51-264)

Children 2(4.1) 2(6.9) 0.477
Healthcare workers 11(22.4) 14(48.3) 0.018
Comorbid disease 12(24.5) 1(3.4) 0.016
Hospitalization 11(22.4) 9(31) 0.282
Intensive care unit 1(2) 0(0) 0.628
Pneumonia 10(20.4) 8(27.6) 0.323
General condition

Mild 35(71.4) 25(86.2) 0.110
Moderate 14(28.6) 4(13.8)

Severe 0(0) 0(0)

Death 2(4.1) 1(3.4) 0.690
Antiviral therapy

Yes 43(87.8) 24(82.8) 0.384
No 6(12.2) 5(17.2)

Antiviral drugs

Favipiravir 24(49) 7(24.1)
Hydroxychloroquine 18(36.7) 15(51.7) 0.155
Favipiravir +

Hydroxychloroquine 12) 26.9)

In the relapse group, the rates of factors such as hospitali-
zation, presence of pneumonia, service admission, and in-
tensive care admission were similar in the first infection
and the second infection (p>0.05). In the reinfection group,
hospitalization and service admission were higher in the
first infection than in the second infection (p=0.039,
p=0.021) (Table 4).

In the relapse group, cough, sore throat, muscle, joint pain,
loss of taste, and smell were more common in the first in-
fection than in the second infection (p=0.001, p=0.039,
p=0.000, p=0.000, respectively). The cough was more
common in the first infection in the reinfection group than

in the second infection (p=0.016).

There was a weak, negative correlation between age and
the day when RT-PCR was positive again (p=0.003,
r=0.331).
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Table 4. Comparison of clinical data in the first infection relapse and reinfection period
Relapse Reinfection
Situations First Infection Second Infection p First Infection Second Infection p
Hospitalization 11 7 0.454 9 2 0.039
Intensive 1 2 0.999 0 2 0.500
Care
Pneumonia General 10 5 0.267 8 2 0.070
Condition
Mild 35 44 25 26
Moderate 14 3 0.434 4 2 -
Severe 0 2 0 1
DISCUSSION Older cases are hospitalized for a long time due to COVID-

Currently, the World is still under the influence of the
COVID-19 epidemic. It has created serious health and eco-
nomic problems. Studies on prevention, treatment, and
vaccination are carried out in the fight against the pan-
demic. The reinfection of the people who have had the dis-

ease is important in terms of guiding vaccination studies.

In COVID-19 cases, it has a high level of protection from
the first infection, reinfection, and symptomatic disease.*?
Studies reporting the relapse-re-infection rate are few in
the literature.

When the COVID-19 reinfection is evaluated in terms of
age and gender, especially gender varies by region. In a
study conducted in Austria, 62.5% of those who reinfected
were female, and the median age was 39.8 (15.4-93.8)
years, and in another study conducted in Iran, 64.9% of the
reinfected were male, and the mean age was 37.54+15.16
years (range from 24-94 years).'3 In this study, 69% of
those who reinfected were male, and the median age was
30 (ranging from 16-95 years). Comorbidities of the case,
SARS CoV-2 viral load, and immunosuppression during
the first infection may predispose the case to relapse.® In
a meta-analysis with 24 peer-reviewed journals, Liu et al.
found that pre-existing chronic diseases were strongly as-
sociated with increased disease severity (OR 3.50, 95% CI
1.78 to 6.90).16 Santos et al. reported that comorbidities
such as arterial hypertension, obesity, diabetes, and asthma
are not associated with reinfection, but the second infec-
tion's clinical presentation is associated with severity.'?
When both groups were analyzed in this study, comorbid-
ity was higher in the relapse group than in the reinfection
group, and this may be because comorbid diseases increase
the case's susceptibility to relapse and prolong the recov-

ery period of the infection.

19 infection and recover later.'® In this study, the reason
for the higher rate of relapse than reinfection in the elderly
may be the late recovery in older age, as in the literature.

Being a healthcare worker is one of the risk factors for re-
infection.’” There are a rapid decrease in antibody titers
and pro-inflammatory cytokines after the mild COVID-19
infection in healthcare workers. As a result, authors report
that antibody-mediated protection against reinfection with
SARS-CoV-2 takes a short time. In another study con-
ducted with healthcare workers, it has been reported that
the presence of anti-spike or anti-nucleocapsid 19G anti-
bodies in the blood within six months following the first
infection significantly reduces the risk of SARS-CoV-2 re-
infection.’®2 In this study, healthcare workers are more
reinfected, and this is thought to be because healthcare
workers, whose protective antibodies have fallen off, have
repeatedly encountered the virus compared to individuals

in the community.

A comparison of symptoms in the first infection and the
second infection can give an idea about the clinical courses
of relapsed-reinfected cases. In the study by Gousef et al.,
published with 11 cases, the symptoms and the severity of
the infection were similar during the first and second in-
fection periods.® In another study, the clinical findings and
general conditions of the first and second infection of cases
were found to be similar.? Some authors reported that
symptoms (excluding cough) in this study's reinfection
group were not different in the first and the second infec-
tion. However, symptoms such as cough, sore throat, mus-
cle and joint pain, and loss of taste and smell were less

common in the relapse group.
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The first infection prevents a severe clinical course in the
second infection. Therefore, hospitalizations are less in re-
infection, and almost none of those with symptoms related
to COVID-19 require hospitalization in the intensive care
unit.2 The cases' general condition were better in the sec-
ond infection period in both groups, and hospitalization in
intensive care was similar in the first and second infection

groups, but hospitalization was less in the reinfection

group.

In a study within ten months, in which they accepted RT-
PCR positive patients to be reinfected at least 90 or more
days after the first infection, the mean reinfection day was
131.4+40.4 days (range 90.2 - 269.0 days).*? In a study the
mean elapsed time between two clinical periods were
5.6+2.3 months.?! In this study, the second infection's me-
dian day in the relapse group were 62 days (45-86 days)
and 115 days (91-264 days) in reinfection, consistent with
the literature.

In a study conducted by Dan et al. on how long the anti-
bodies against the virus remained positive in COVID-19
infection, it was found that there were memory B cells af-
ter six months.?? In a study conducted with 705 patients in
the United Kingdom, it was found that the antibody posi-
tivity continued in 87.8% of the patients after six months,
and the antibodies became negative in only 5 of the partic-
ipants in the same study.? In this study, the cases between
March-June 2020 have completed their 6-month period af-
ter the first infection in September-December 2020. Rein-
fection occurred in only 9 out of a total of 1654 cases in
the period of March-June 2020. When evaluated together
with these data, it is seen that the antibodies formed are
protective, and the likelihood of the same individuals be-
ing reinfected in at least 6 months is low. Already in this
study, 4 cases were RT-PCR positive again after 180 days.

In a study on the efficacy of favipiravir used in the treat-
ment of COVID-19, the significant shortening in clinical
recovery time suggested that favipiravir may be beneficial
in mild to moderate COVID-19.2* In the study on hy-
droxychloroquine, it was found to reduce hospitalization.?
Studies on favipiravir and hydroxychloroquine were gen-
erally on clinical efficacy. In this study, there were cases
using favipiravir, hydroxychloroquine, and favipi-
ravir+hydroxychloroquine in the first infection period in

both groups, and it was observed that drug use did not af-
fect relapse and re-infection. However, drug use is thought
to be effective in the milder clinical symptoms of both the
first and the second infections.

Limitations of the Study

The most important limitation of this study is that it is ret-
rospective, and the cases have no antibody results. Never-
theless, examination of 104.281 cases and comparison of
clinical findings of relapse and reinfection groups consti-

tute the study's strengths.

In conclusion, in the ten months, 78 (0.071%) of 104.281
cases were re-positive after 45 days. Although it was
thought that there were re-positive cases that could not be
detected, these people did not need to have an RT-PCR test
because they did not cause symptoms or the infection was
mild. The very low rate of reinfection and milder symp-
toms in the second infection are promising for vaccination
studies. Understanding the COVID-19 reinfection could
be the key to guiding government and public health deci-
sions in the coming months. Nevertheless, we think that
more studies are needed to clarify the relapse-reinfection

frequency, comorbidity, clinical situation, and findings.
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Is Physical Therapy Session Duration Effective on Functionality in

Rehabilitation of Bell's Palsy (Idiopathic Facial Paralysis)?

Bell Palsi (idiyopatik Fasiyal Paralizi) Rehabilitasyonunda Fizik Tedavi Seans Siiresi
Fonksiyonellik Uzerine Etkili Mi?

Basak CIGDEM KARACAY!" Tugba SAHBAZ?

oz

Amag: Bell Palsili hastalarda degisen fizik tedavi seans sayisimin fonksiyonellik diizeyine etkisinin degerlendirilmesi
amaclanmustir.

Aragclar ve Yontem: Bu retrospektif calismada Bell Palsi (BP) tanisi ile elektroterapi, infraruj ve mimik egzersizlerinden olusan
fizik tedavi programu uygulanan hastalarin verileri incelendi. BP tanisi ile rehabilite edilen ve 15 seans tedavi goren 21 hasta ile
30 seans tedavi goren 21 hastanin verileri analiz edildi. Hastalarinyas, cinsiyet ve komorbiditeleri kaydedildi. Hastalarin
fonksiyonellikleri Yiiz felci engellilik indeksi Facial Disability Index, House Brackmann Evrelemesi ve Sunny Brook Evrelemesi
ile tedavi 6ncesi ve sonrasi degerlendirildi.

Bulgular: Hastalarin tiim grup i¢i klinik ve islevsellik degerlendirmelerinde hem 15 seans sonrasinda hem de 30 Seans sonrasinda
her iki grupta da anlamli diizelme g6zlendi (p<0.001). Gruplar arasindaki kargilastirmalarda istatistiksel olarak fark bulunmadi
Sonug: Calismanin sonuglar1 BP tansiyla fizik tedavi goren hastalarda 15 seans fizik tedavinin belirgin fonksiyonel iyilesme
sagladigini ve fizik tedavi seans sayisin1 30 seansa ¢ikarmanin fonksiyonellik tizerine ek biretkisi olmadigini gostermektedir.

Anahtar Kelimeler: house brackmann evrelemesi; idiopatik fasiyal paralizi; sunny brook evrelemesi; rehabilitasyon siiresi; yiiz
felci engellilik indeksi

ABSTRACT

Purpose: The aim of the study is to evaluate the effect of the changing number of physical therapy sessions on the functionality
level of the patients with Bell Palsy.

Materials and Methods: In this retrospective study, the data of patients who were diagnosed with Bell's Palsy (BP) and applied
a physical therapy program consisting of electrotherapy, infrared and mimic exercises were examined. The data of 21 patients who
were rehabilitated with the diagnosis of BP and received 15 sessions of treatmentand 21 patients who received 30 sessions of
treatment were analyzed. Age, gender and comorbidities of the patients were recorded. The functionality of the patients was
evaluated with Facial Disability Index (FDI), House Brackmann System (HBS) and Sunny Brook Grading System (SBGS) before
and after treatment.

Results: In all intragroup clinical and functionality evaluations of the patients, significant improvement wasobserved in both
groups, both after 15 sessions and after 30 sessions (p<0.001). No statistical difference was found in the comparisons between the
groups.

Conclusion: The results of this study show that 15 sessions of physical therapy provide significant functional improvement in
patients undergoing physical therapy with BP, and that extending thenumber of physical therapy sessions to 30 sessions does not
have an additional effect on functionality.

Keywords: facial disability index; house brackmann system; idiopatic facial paralysisbell; sunny brook grading system; rehabilitation
duration
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INTRODUCTION

Peripheral facial paralysis occurs as a result of the
peripheral part of the facial nerve being affected due to
conditions such as trauma, metabolic and neoplastic
causes, and infections. Bell's palsy (BP) is diagnosed
in patients with peripheral facial paralysis after all
these etiological causes are excluded.! The incidence
of BP has been reported to be between 20 and 30 per
100.000. BPaffects both sexes equally and can occur at
any age. The etiology of BP is not clear, but it has been
reported that there is evidence of a viral etiology, such
as herpes simplex virus.?2 The prognosis of patients
with BP is variable. Functional status at baseline, time
to start physiotherapy, hypertension, diabetes, and

previous BP have been reported as prognostic factors.?
3

Additionally, it has been reported that there is limited
data on factors affecting the treatment guideline and

prognosis of BP.#

Even though BP is greatly improved, facial
asymmetry, synkinesia, and motor paralysis sequelae
may develop.* The first evaluation of patients with BP
is made by otorhinolaryngologists. As a medical
treatment, steroid therapy and antiviral agents, vitamin
B12 supplements, analgesics, and eyedrops are used to
reduce edema in the nerve.5 In the literature, there are
studies on the rehabilitation of BP that include
electrical stimulation, ultrasound, laser therapy,
biofeedback, acupuncture, kinesiology taping and
various exercises.6% In a recent article examining
systematic reviews and meta-analyses, it was reported
that there is no study in the literature that these
rehabilitation protocols are more effective than others.®
A Cochrane review reported that studies involving
facial exercises, electrical stimulation, and other
physical therapy modalities in lumbar palsy
rehabilitation were of low quality.!* For facial
exercises, it has been reported that there may be
positive effects on recovery time in acute paralysis at

a low level of evidence.

A low level of evidence has been reported regarding

the positive effects of facial exercises on recovery time

in acute BP rehabilitation. In BP rehabilitation, it has
been recommended thatthe physiatrist define a patient-
specific treatment approach according to the clinical
picture, the degree of injury, and the healing process.
It has been reported that more studies are needed to
evaluate the effectiveness of rehabilitation in patients
with BP.5

As far as we know, there is no study in the literature
examining the effect of the number of physiotherapy
sessions on functionality. It was emphasized that the
determination of the physiotherapy period of the
patient should be determined by the physician in a way
that would be specific to the patient.> Determination of
the rehabilitation period in patients with BP is also
important in terms of the economic burden of
physiotherapy on the health system. In this
retrospective study, we constituted two groups equal in
terms of initial paralysis level and prognosticfactors. In
this study, it was aimed to examine the effectiveness of
different physical therapy sessions given in the
rehabilitation of BP on the functional recovery of the
patient. The aim of the study is to evaluate the effect of
the changing number of physical therapy sessions on
the functionality level of the patients.

MATERIALS and METHODS

In this retrospective study, the data of patients who
were referred to the Physical Medicine and
Rehabilitation outpatient clinic with the diagnosis of
BP after completing oral steroid treatment at the
same dose and duration by an otolaryngologist were
used. The data of patients who received a physical
therapy session consisting of electrotherapy, infrared
and mimic exercises for the diagnosis of BP between
March 2020 and October 2021 were examined.

Mimic exercises, including self-massage, relaxation
exercises, chewing gum, frowning, pouting lips,
whistling, puffing cheeks, trying to drink water with
a straw, and pronouncing letters, were taught to the
patients by the physiotherapist. The patients were
asked to do 30 minutes of home exercise everyday

throughout the duration of the sessions.
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Direct current was applied to the patients as
electrotherapy. The intensity of the flow was gradually
increased until a good contraction was obtained and
continued at that intensity when thecontraction was
seen. Infrared was applied for the purpose of a
superficial heating effect. Care was taken to protect the

eyes during the application.

The data of 21 patients who were rehabilitated with the
diagnosis of BP and received treatment for 3weeks (15
seasons) and 21 patients who received treatment for 6
weeks (30 seasons) were analyzed.

Measures

The age, gender, and comorbidities of the patients
were recorded. The patients' functionality was
evaluated with Facial Disability Index (FDI), House
Brackmann System (HBS), and the Sunny Brook
Grading System (SBGS) before and after the

treatment.

FDI is a scale that evaluates the limitations of the
functionality of individuals with facial palsy with a
total of 10questions. The first 5 questions measure
physical limitations, while the other questions
measure social limitations. The Turkish validity and

reliability study of the index was conducted.

HBS grades facial nerve involvement between 1 and 6.
In HBS, 6 are considered complete paralysis, and 1 is
considered normal (12). HBS is often preferred in

studies in the literature.

Facial paralysis SBGS allows for regional assessment
of facial paralysis. It also measures resting symmetry,
symmetry of voluntary movements, and synkinesis.
The total score is between 0-100. A score of 100
indicates normal function and a score of 0 indicates
complete facial paralysis. Turkish validity and
reliability study of the SBGS was performed (13). It
has been reported that SBGS allows it tobe evaluated
more locally than HB, can classify it better and allows
to evaluate the prognosis. In our study, we evaluated

functional recovery with FDI and SBGS.

Istanbul Health Science University, Kanuni Sultan
Siileyman Training and Research Hospital Clinical
Research ethics committee approval was obtained
before the start of our study (Confirmation number:
KAEK/09.12.2021 -2021.12.326). The study was
organized in accordance with the Principles of the
Declaration of Helsinki.

Statistical Analysis

Statistical analysis of all the study data was performed
using IBM SPSS Statistics for Windows v.25.0.14
Descriptive data were expressed in number and
frequency or meantstandard deviation. The
distribution of variables was checked with the Shapiro-
Wilk test. To compare the two groups, an independent
sample t-test or Mann-Whitney U test was performed
for quantitative variables. Categorical variables were
compared using the Chi-Square test. The within-group
comparisons were analyzed using the Friedman test.
The value p<0.05 was accepted to indicate statistical

significance.
RESULTS

In this study, the data of 42 patients diagnosed with
BP, whose treatments and follow-ups were
completed in our unit, were analyzed. We divided the
patients into two groups according to the duration of
physical therapy sessions. Group 1 received physical
therapy for 3 weeks (15 sessions) and Group 2
received physical therapy for 6 weeks (30 sessions).
There was no statistical differencebetween the two
groups in the demographic data of the patients, such
as gender, age, Body Mass Index (BMI), and
comorbid diseases. Demographic information of the

patients is given in Table 1.

There was no significant difference between the two
groups in the evaluation parameters of the patients
before the treatment. In all in-group clinical and
functionality evaluations of the patients, significant
improvement was observed in both groups at both
the 3rd and 6th weeks (p<0.001). No statistical
difference was found in the comparisons between
the groups (Table 2).
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Table 1. Demographic and clinical parameters of the patients

Group 1 Group 2

Variables (I5SESSION)  (30SESSION) P

Gender n(%)

Female 8(38.1) 11(52.4) 0.352

Male 13(61.9) 10(47.6)

Age (mean+SD) 46.14+19.33 44.19+17.45  0.733

BMI (mean+SD) 25.69+2.96 26.36+3.24 0.468

Affected side n(%)

Right 12(57.1) 8(38.1) 0.217

Left 9(42.9) 13(61.9)

Comorbid illness n(%o)

Hypertension 6(28.6) 5(23.8) 0.726

Diabetes mellitus 7(33.3) 5(23.8) 0.495

Hypothyroidism 1(4.8) 2(9.5) 0.549

deronary artery 2(9.5) 1(4.8) 0.549
isease

Asthma 1(4.8) 1(4.8) 1.000

BMI: Body Mass Indeks

Table 2. Comparison of clinical assessments between groups

Group 1 Group 2

Variables (15SESSION) ~ (30SESSION) P

House-Brackmann Grade

Before treatment 3.50+1.31 3.63£1.06 0.667
3. week 1.90+1.52 1.95+1.31 0.956
6. week 1.60+0.94 1.21+0.41 0.336
p <0.001 <0.001

SBGS

Before treatment 44.80+21.48 42.21+16.69 0.588
3. week 74.65+20.84 72.36+27.00 0.687
6. week 81.60+19.89 86.15+17.83 0.496
p <0.001 <0.001
FDI-Physical

Before treatment 48.25+15.24 46.05+16.71 0.670
3. week 75.50+20.89 74.21+22.19 0.853
6. week 80.75+16.88 85.53+8.48 0.275
p <0.001 <0.001

FDI-Social

Before treatment 63.60+20.92 66.52+18.43 0.649
3. week 76.80+22.48 75.89+22.46 0.898
6. week 88.40+15.85 91.26+12.34 0.532
p <0.001 <0.001

The wuse of electrical stimulation has been
recommended for all severity levels of acute facial
paralysis related to the management of facial
paralysis.*>1® There are studies reporting that
electrical stimulation will delay muscle atrophy and
increase muscle strength.’® In another study, it was
reported that electrical stimulation could prevent
reinnervation and its cost is high.’® Tuncay et al.
reported that electrical stimulation provides a
functional and electrophysiological improvement in
acute BP.5 A recent literature article found that
electrotherapy was more effective in chronic patients.
Although the efficacy of electrostimulation remains
unclear, it has been reported to be an option for
patients due to its ease of application. In addition, it
has been reported that the type, frequency, and
application method of electrical stimulation used in
studies are different.

In another review, although there is no certain evidence
for the effectiveness of rehabilitation in bellpalsy, it has
been recommended rehabilitation in clinical practice
because it may have an effect on functional recovery.
In our study, significant improvement was

demonstrated in the 3rd week after starting

SBGS: Sunny Brook Grading System FDI: Facial Disability Index

DISCUSSION

The aim of BP rehabilitation is to prevent the
formation of tension in the tissues and to reduce
synkinesis.'? Like the duration of treatment, there is
no clear information in the literature about when to
start treatment.'® However, it has been reported that
early treatment affects the prognosis positively in
patients with BP.5 Therefore, all patients in our study
were included in the physiotherapy program
immediately after oral steroid treatment was
completed. Additionally, care was taken not to affect
the prognostic factors of the baseline parameters, and
two homogeneous groups were formed. In a review,
it has been reported that physiotherapy added to
existing medicaltreatment has a positive effect on
recovery time and functions when compared to drug
treatment alone.'? The results of this study also
support the effect of physiotherapy on functional

recovery.

rehabilitation, which shows the importance of early
rehabilitation in BP. Especially theeffectiveness and
lower cost of mimic therapy are recommended in terms
of monitoring patients with daily home exercise
programs.*? In this study, all patients continued to
mimic exercises during their rehabilitation period in

addition to electrotherapy and superficial warming.

In Watson et al.'s study, physical therapy has given once
a week or more frequently and continued until the
patient's symptoms plateaued.’> In another study,
electrical stimulation has planned as 15 sessions.® In a
recent study, they determined mimic exercises and low-
dose laser treatment as 18 sessions while planning the
study by considering the improvement of the patients.*3
In studies on mimic therapy, it has been reported that the
number of sessions varies between 4 and 10 sessions.>15

Mimic therapy was found to be valuable in terms of
increasing the patient's awareness of the movements in
the facial muscles and preventing random contractions,
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making the movements automatic over time. It has also
been reported that synkinesis can be prevented more
easily with mimic exercises. During mimic therapy, the
use of mirrors is recommended both in terms of
biofeedback and prevention of synkinesis.’>6 In this
study, a mirror was used in mimic exercises. Asfar as we
know, there is no clear information about the number of

sessions in the literature.

Generally, a maximum of 18 sessions are applied. In
clinical practice in our country, a long-term
rehabilitation program, such as 30 sessions, is
applied. Long session durations have a great impact
onthe economic burden and loss of the workforce.
According to the results of this study, in the
evaluation parameters after 15 sessions, improvement
is evident in both groups. Increasing the number of
sessions had no effect on functional recovery.
However, the small sample size and the significant
improvement of the patients in the first 3 weeks may
be effective in this. Studies with large sample sizes
are needed.

In the light of this information, the fact that the duration
of physical therapy is left to the physiatrist and the
uncertainty about the effectiveness of electrotherapy in
terms of evidence-based medicine in acute facial
paralysis continues, the number of sessions to be
applied to the patient presenting with acute facial
paralysis is important in clinical practice. This current
study, in which we evaluated the effect of physical
therapy duration on the functional recovery of patients
with Bell's palsy, is valuable both in terms of economic
burden and loss of workforce. While the literature on
the effectiveness of physical therapy remains uncertain,
the economic burden of long sessions of physical

therapy should be considered.

The biggest limitation of our study is its retrospective
design, wide age range, and small sample size. In
addition, since electrotherapy, superficial warming and
mimic exercises were applied together in the
rehabilitation protocol in this study, their effects could

not be evaluated separately. Despite all these

terms of the number of session and the economic
burden. The data of this study will contribute to the
literature. In addition, patients should have completed
steroid therapy at the same dose and duration; the same
starting time of rehabilitation is the strength of our
study. In addition, the retrospective design of the study
made it possible to form two homogeneous groups.

The results of this study show that 15 sessions of
physical therapy provide significant functional
improvement in patients undergoing physical
therapy with BP, and extending the number of
physical therapy sessions to 30 sessions does not
have an additional effect on functionality. We
recommend conducting prospective studies on this
subject in the future, in which patients classified
according to different disability levels are followed
up functionally. Studies involving low-cost, easily
accessible mimic therapy, home exercises, and
rehabilitation programs reinforced with
telerehabilitation applications may be beneficial.
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Implant Destekli Mandibular Overdenture Protezlerin Yasam Kalitesine Olan

Etkisinin Degerlendirilmesi: Pilot Calisma
Evaluation of the Effect of Implant-Supported Mandibular Overdentures on Quality

of Life: A Pilot Study

Fatih DEMIRCI* Abdulsamet TANIK?

0z

Amag: Bu ¢aligmanin amaci, mandibular iki implant destekli protezlerin bir grup hastanin yasam kalitesine etkisini incelemekti.
Araclar ve Yontem: Bu pilot ¢alisma, 2016 ve 2020 yillar1 arasinda Adiyaman Universitesi Dis Hekimligi Fakiiltesi'nde implant
destekli mandibular overdenture protez isteyen tam digsiz altmus ti¢ katilimer (51-83 yaslarinda) ile gergeklestirildi. Mandibular inter-
foraminal bolgesine iki dental implant yerlestirdikten 6 hafta sonra her hastaya mandibular implant destekli overdenture protezler ile
maksiller konvansiyonel tam protezler uygulandi. Hastalarin protetik tedavi 6ncesi ve sonrasi yasam kalitesinin degerlendirilmesi i¢in
ag1z saghg etki profilinin (OHIP-14) Tiirk¢e versiyonu kullanilmigtir.

Bulgular: Tedavi 6ncesi puanlarla kargilastirildiginda, katilimeilar yeni protezlerini aldiktan sonra yagam kalitesinde istatistiksel ola-
rak anlamli iyilesme kaydedildi (p<0.001). Tedavi 6ncesi ve sonrast OHIP-14 puanlari ile cinsiyet arasinda ki-kare testinde istatistiksel
olarak anlamli bir iliski bulunamadi (p>0.05).

Sonug: Bu ¢aligmanin sonuglarina dayanarak, mandibular iki implant destekli overdenture protezlerin tam digsiz hastalarinin yagam
kalitesini iyilestirdigi sonucuna varilabilir.

Anahtar Kelimeler: implant destekli protez; tam protez; yasam beklentisi
ABSTRACT

Purpose: The aim of this study was to examine the effect of mandibular two-implant overdentures on the quality of life of a group of
patients.

Materials and Methods: This pilot study was performed with 63 edentulous participants (51-83 years old) who requested implant-
supported mandibular overdentures at Adiyaman University, Faculty of Dentistry between 2016 and 2020. Six weeks after two dental
implants were placed in the mandibular interforaminal region, mandibular implant-supported overdentures and maxillary conventional
complete dentures were applied to each patient. Turkish version of the oral health impact profile (OHIP-14) was used to evaluate the
patients' quality of life before and after prosthetic treatment.

Results: Compared with pre-treatment scores, participants had statistically significant improvements in quality of life after receiving
their new prostheses (p<0.001). No statistically significant correlation was found between pre- and post-treatment OHIP-14 scores and
gender in the chi-square test (p>0.05).

Conclusion: Based on the results of this study, it can be concluded that mandibular two-implant overdentures improve the quality of
life of edentulous patients.

Keywords: implant-supported denture; complete denture; life expectancy
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GIRiS

Tam dissizlik, tim daimi diglerin kayb1 olarak tanimlanir
ve dis hekimliginde karsilagilan en biiyiik problemlerden
birini teskil etmektedir. Yetiskin popiilasyonun yaklagik
9%20'sini tam dissiz hastalar olusturmaktadir.® Geleneksel
tam protezler, her zaman dogal disler i¢in yetersiz bir al-
ternatif olmasina ragmen, tam dissizlik tedavisinde yaygin
olarak kullanilmaktadir. Rezidiiel kemik rezorbsiyonunun
etkisi ile zamanla artan stabilite ve retansiyon eksikligi
mandibular protez kullananlarin temel sikayetleridir. Pos-
terior kemik kalitesindeki bozulma, anatomik kisitlamalar,
artan tedavi maliyeti ve sistemik tibbi durum nedeniyle sa-
bit implant destekli protezler tercih edilemediginde tam
digsiz hastalar i¢in implant destekli overdenture protezler
optimum bir segenek olabilir. Dental implantlarla destek-
lenen tam protezlerin 6zellikle yiiksek hasta memnuniyeti,
rahatlik, protez stabilitesi ve retansiyonu sundugu ve ay-
rica yasli popiilasyonda ¢igneme fonksiyonu i¢in 6nemli
fayda sagladigi kamtlanmustir.? McGill konsensusunden
bu yana tam digsiz hastalar i¢in en iyi tedavi segenegi ola-
rak mandibular interforaminal bolgeye iki implant destekli
overdenture protezler ilk tercih olarak énerilmektedir.® Bu
nedenle implant destekli overdenture protezlerin yasam
kalitesine etkisi, dis hekimliginde daha fazla arastirma ge-

rektiren dnemli bir sonug olarak tanimlanmaktadir.>*

Implant destekli overdenture protezler, bar veya solid bag-
lant1 sistemlerinden olusur. Bar baglant1 sistemleri, man-
dibulada yiiksek retansiyon sagladiklari igin hastalar i¢in
iyi bir alternatif sunar. Ancak yiiksek tiretim maliyeti ve
hastanin bar sistemlerini temizleyebilmesinin zor olmast
bar baglant1 sistemlerinin dezavantajlaridir. Solid baglant:
sistemleri, bar baglanti sistemlerinden daha az maliyetli-
dir. Solid baglantilar ¢esitli matris sistemlerinden olusur.
Bar sistemlerine kiyasla pargalarin sik degistirilmesi bir
dezavantaj olabilir. Bununla birlikte, solid baglant1 sistem-
lerinin bar baglant1 sistemlerine gore avantaji, degistirile-
cek matris parcalarinin ¢ok daha hizli bir sekilde hasta ba-

sinda degistirilebilmesidir.>’

Giintimiizde agiz sagligi ile ilgili yasam kalitesi degerlen-
dirmeleri, klinik aragtirmalarda ve dis bakiminin sonugla-
rint degerlendiren ¢alismalarda yaygin olarak kullaniimak-
tadir ve birgok ¢alismada agiz kosullarinin psikososyal et-

kilerini vurgulamaktadir. Agiz sagligi etki profili (OHIP),

ag1z saglig1 ve yasam kalitesini degerlendiren ¢aligmalarda
yaygin kullanilan yontemlerden biridir.#8° OHIP, Loc-
Ker tarafindan aciklanan ve Diinya Saghk Orgiitii'niin
(WHO) Uluslararas1 Bozukluklar, Engelliler ve Engeller
Siniflandirmasi gergevesini kullanan kavramsal bir agiz
saglig1 modeline dayanmaktadir.” Orijinal OHIP, 49 soru-
dan, daha kisa ve hasta dostu olan OHIP-14 ise 14 sorudan
olusmaktadir. OHIP-14, agiz kosullarinin giinliik yasam
tizerindeki olumsuz etkilerinin kendi kendine bildirilen 61-
ciimlerinden olusmaktadir.* OHIP-14 indeksi daha 6nceki
calismalarda, hareketli protezlerin yasam kalitesine olan

etkisinin kargilastirilmasinda kullanilmgtir, 41011

Bu caligmanin amaci, iki implant destekli mandibular
overdenture protezlerin, tam protez kullanicilarinin yagam

kalitesine olan etkisinin degerlendirilmesidir.
ARACLAR ve YONTEM

Bu pilot ¢alisma, Adiyaman Universitesi Girisimsel Olma-
yan Klinik Aragtirmalar Etik Kurulu’nun onayi ile ger¢ek-
lestirildi (21/04/2020 tarih ve 2020/3-13 say1). Adiyaman
Universitesi Dis Hekimligi Fakiiltesi'nde 2016 ve 2020 yil-
lar1 arasinda ¢alisma kriterlerini saglayan 63 katilimc ile
gerceklestirildi. Calisma popiilasyonu, 1 yillik bir siire bo-
yunca implant destekli mandibular overdenture protez is-
teyen tam dissiz protez kullanicilarini igermektedir. Calis-
maya, en az 1 yil boyunca geleneksel maksiller-mandibu-
lar tam protez kullanan bilgilendirilmis onam belgesini
okuyabilme ve imzalama yetenegi olan ve mandibulanin
interforaminal  bolgesinde 4.5 mm  genisliginde ve
13 mm uzunlugunda dental implantlarin yerlestirilmesi
i¢in yeterli kemik hacmine sahip katilimcilar dahil edildi.
Implant cerrahisini tehlikeye atabilecek herhangi bir siste-
mik hastaligi ve temporomandibular eklem problemi olan
katilimcilar ¢aligmaya dahil edilmedi. Yaglar1 51 ile 83
arasinda degisen altmig {i¢ tam digsiz katilimci, dahil
edilme kriterlerini karsiladi ve bilgilendirilmis onam

formu imzaladiktan sonra kaydedildi.

Dahil edilen tiim tam dissiz katilimc1, mandibular interfo-
raminal bolgeye bir endosse6z dental implant sistemi (Bre-
dent Group GmbH&Co.KG, Senden, Almanya) iireticinin
yOnergelerine gére ayni periodontoloji uzmani tarafindan

uygulandi. 1 haftalik iyilesmenin ardindan suturlar alindi
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ve protetik prosediir, ayn: protez uzmani tarafindan ya-
pildi. Geleneksel maksiller ve mandibular tam protezler,
anatomik akrilik regine diglerle balansli artikiilasyon ve
fonksiyonel 6l¢li yontemleri kullanilarak protez kaidesi
maksimum genislikte olacak sekilde standart bir protez
yontemi kullanilarak iiretildi ve katilimeilara cerrahi ope-
rasyondan 4 hafta sonra teslim edildi. Mandibular protez-
lerin implantlarla temas etmemesine dzen gosterildi. 2 haf-
talik fonksiyondan sonra, bir protez baglanti sistemi (Lo-
cator, Zest Anchors, ABD) ile implantlar protezlere bag-

landi.

Tiim katilimcilardan tedavi 6ncesi ve yeni protez ile 6 ay-
lik fonksiyondan sonra OHIP-14 formlarini doldurmalar1
istendi. OHIP-14, fonksiyonel kisitlilik, fiziksel agr1, psi-
kolojik rahatsizlik, fiziksel yetersizlik, psikolojik yetersiz-
lik, sosyal yetersizlik ve engellilik olarak isimlendirilen ve
her biri 2 soru igeren yedi alana ayrilmig 14 maddeden
olusmaktadir. Her madde igin bes yanit kategorisi; higbir
zaman (0), neredeyse hig (1), ara sira (2), oldukga sik (3)
ve ¢ok sik (4) seklinde degisen 5 puanlik bir 6l¢ekle puan-
lanir. Ulagilabilir OHIP-14 puanlari 0 ile 56 arasinda degi-
sir ve daha diisiik puanlar agiz sagligi ile ilgili yiiksek ya-

dart sapma (SS) ve yiizde dagilimlari olarak verildi. Veri-
lerin normal dagilip dagilmadigini test etmek i¢in Kolmo-
gorov-Smirnov testi kullanildi. Normal dagilim gosteren
degiskenlerin analizinde parametrik testler kullanildi.
Grup igi ikili degiskenlerin karsilagtirilmasinda bagimli T
testi ve kategorik degiskenler i¢in de Ki-kare (X?) testi kul-
lanildi. Tiim analizlerde p<0.05 istatistiksel anlamlilik ola-
rak kabul edildi.

BULGULAR

Calismaya yaglar1 51-83 arasinda degisen, yas ortalamasi
66.5+7.92 olan 24 (%38.1) erkek ve 39 (%61.9) kadin ol-

mak iizere toplam 63 hasta katildi.

Tedavi oncesi skorlarla karsilagtirildiginda, katilimeilar
yeni tam protezleri aldiktan sonra OHIP-14'iin toplam ve
tiim alt 6lgek puanlarinda istatistiksel olarak anlamli dii-
stslere sahipti (p<0.001). Tedavi oncesi ve sonrasi orta-
lama OHIP-14 alt dlgegi, toplam puanlar ve istatistiksel
analizleri Tablo 1'de gosterilmistir.

Tablo 1. Tedavi oncesi ve sonrasi ortalama OHIP-14 skorlari

Tedavi Oncesi  Tedavi Sonrasi

P
sam kalitesini temsil eder. Bu galismada daha once gegerli Seoriar Ort=SS) (OrtS8) o degert
ve giivenilir oldugu belirlenen OHIP-14 Tiirkce versiyonu Fonksiyonel kisitlilik 431107 1.20:0.62 <0.001
Fiziksel agr1 4.61+1.03 1.41£0.73 <0.001
kullanildi. Psikolojik rahatsizlik 3.60+0.94 1.030.67 <0.001
Fiziksel yetersizlik 4.04+0.95 1.17+0.73 <0.001
istatistiksel Analiz Psikolojik yetersizlik 2.20+0.65 0.92+0.48 <0.001
Sosyal yetersizlik 1.92+0.62 0.96+0.35 <0.001
Engellilik 2.38+0.77 0.60+0.49 <0.001

Veri analizleri bir istatistiksel yazilim (IBM SPSS Statis-
tics 22, SPSS Inc., Chicago, IL, ABD) kullanilarak yapildi.
OHIP-14'de elde edilen skorlarn diisiik veya yiiksek ol-
masina gore uygulanan implant destekli overdenture pro-
tezlerin katilimcilarin yasam kalitesine etkisi degerlendi-

rildi. Basit tanimlayict 6l¢timler aritmetik ortalamatstan-

*: Bagiml T testi, p<0.001.Ort: Ortalama degerler, SS: Standart sapma

Tedavi dncesi ve sonrast OHIP-14 puanlari ile cinsiyet ara-
sindaki istatistiksel veriler Tablo 2’de gosterilmistir.
OHIP-14 puanlari ile cinsiyet arasindaki X?(Ki-kare) tes-
tinde istatistiksel olarak anlamli bir iligki bulunamadi

(p>0.05).

Tablo 2. Tedavi 6ncesi ve sonrast OHIP-14 Puan parametrelerinin cinsiyete gore degerlendirilmesi

Fonksiyonel Fiziksel Psikolojik Fiziksel Psikolojik Sosyal Engellilik
kisithhik Agr rahatsizhk yetersizlik yetersizlik yetersizlik Pugm (%)
Cinsiyet Puani(%) Puani(%) Puani(%) Puani(%) Puani(%) Puani(%) a
Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi Tedavi
oncesi  Sonrasi _ oncesi  Sonrasi  oncesi  Sonrasi  oncesi Sonrasi  oncesi  Sonrasi _ oncesi  Sonrasi _ oncesi _ Sonrasi
Kadim  39(69.6) 32(57.1) 40(71.4) 38(67.8) 52(92.8) 38(67.8) 44(78.5) 39(69.6) 41(73.2) 34(60.7) 35(62.5) 29(57.9) 23(41.1) 17(30.3)
Erkek  30(53.5) 27(48.2) 33(58.9) 30(53.5) 51(91.1) 33(58.9) 33(58.9) 35(62.5) 34(60.7) 30(53.5) 32(57.1) 26(46.4) 28(50.0) 19(33.9)
*
IF;egeri 0.157 0.470 0.289 0.225 0.996 0.449 0.073 0.562 0.249 0.540 0.597 0.572 0.372 0.801

*: X2 (Ki-kare) testi, p>0.05.
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TARTISMA

Bu ¢alismanin sonuglarina gore, implant destekli overden-
ture protezler, geleneksel tam protezlere gore yasam kali-
tesini artirmaktadir. Kutkut ve ark.? tarafindan konvansi-
yonel tam protezler ile implant destekli overdenture pro-
tezleri karsilastiran sistematik derlemede benzer sekilde
implant destekli overdenture protezlerin hasta memnuni-
yeti ve yasam kalitesi agisindan istiin oldugunu bildirmis-

tir.

Agiz saglig ile ilgili yasam kalitesi dl¢timleri, birgok kli-
nik ¢alismada ve agiz bakiminin sonuglarini degerlendiren
caligmalarda yaygin olarak kullanilmaktadir. OHIP-14
avantaji, ifadelerin dis hekimleri tarafindan degil de tem-
sili bir hasta grubundan tiiretilmesi nedeniyle, hastanin ba-
kis agisindan 6nemli kabul edilen agiz kosullarinin sosyal
etkilerine olan hassasiyeti artirir.!? Bu nedenle, bu galis-
mada yasam kalitesinin degerlendirilmesi i¢in OHIP-14

kullanilmustir.

Kronstrom ve ark.!® tarafindan yapilan otuz ii¢ iilkeden
yiiz on alt1 protez uzmaninin katildigi anket ¢aligmasina
gore katilimeilarin %84'1, digsiz mandibulada iki implant
destekli overdenture protezleri tercih ettigini bildirmistir.
Bu sebeple galigmaya iki implant destekli mandibular
overdenture proteze sahip katilimcilar dahil edilmistir. Ay-
rica ¢caligmanin standartizasyonu i¢in tek implant sistemi

ve protez baglanti tipi tercih edilmistir.

Tedavi oOncesi elde ettigimiz tiim puanlar Heydecke ve
ark.'nin yaptiklar1 ¢caligmada bulunan puanlarla benzerlik
gostermektedir.’* implant destekli overdenture protezler
sonrasinda goézlemlenen tiim OHIP skorlarindaki 6nemli
diisiisler daha 6nce yapilmis calismalara uygundur.*815
Ayrica bizim ¢alismamiza paralel olarak, Geckili ve ark.*
iki implant destekli mandibular overdenture protezler uy-
gulanan bir grup hastanin tedavi 6ncesi ve sonrasi yagam
kalitesini OHIP-14 ile inceledikleri ¢alismada, katilimeila-

rin tedavi sonrasinda yasam kalitesinde istatistiksel olarak

anlamli bir fark bildirmistir.

Cinsiyetin yagsam Kkalitesine etkisine bakildiginda tedavi

oncesinde ve sonrasinda anlamli bir fark g6zlenmedi. Bu

sonug, Altay ve ark.'® implant destekli mandibular over-
denture protezlerin yasam kalitesine olan etkisini deger-

lendirdikleri ¢aligma ile benzerlik gostermektedir.

Knipfer ve ark.!” fiziksel agrinmn agiz saghig ile ilgili ya-
sam kalitesinin artmasinda dnemli bir faktor oldugunu bil-
dirmistir. Bu ¢aligmadaki OHIP-14 fiziksel agr skorlari,
geleneksel tam protezlerde (4.61+1.03) ve implant destekli
overdenture protezlerde (1.41+0.73) diger parametrelere
gore daha yiiksek bulunmustur. Kutkut ve ark.? da implant
destekli mandibular overdenture protezlerin daha az fizik-
sel agriya neden oldugunu ve hasta memnuniyetini ve ya-

sam kalitesini artirdigini bildirmistir.

Calismada implant destekli mandibular overdenture pro-
tezlerle ilgili verilere katki saglayacak sonuglar elde edilse
de bu ¢alismanin bazi limitasyonlar1 bulunmaktadir. Calig-
mada, egitim diizeyi, psikolojik ve sosyo-ekonomik durum
acisindan Katilimeilar kontrol edilmedi; ancak bu faktorler
OHIP-14 anketini etkileyebilir. Dolayisiyla, bu tedavinin
yagam Kkalitesi lizerindeki etkisini degerlendirmek igin
daha ¢ok sayida katilimcinin dahil edildigi uzun vadeli ¢ok

merkezli ileri klinik ¢aligmalara ihtiyag vardir.

Bu ¢aligmanin limitasyonlar1 dahilinde, geleneksel tam
protezlerin yerini alan iki implant destekli overdenture
protez kullamminmn, tedavi sonrasi yasam kalitesini

onemli dl¢iide iyilestirdigi sonucuna varilabilir.
Cikar Beyannamesi

Herhangi bir ¢ikar ¢atigmasinin olmadigini yazarlar beyan

etmektedirler.
Etik Kurul izni

Bu pilot ¢alisma, Adiyaman Universitesi Girisimsel Olma-
yan Klinik Aragtirmalar Etik Kurulu’nun onayi ile gercek-
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Amag: Sigara, solunum yolu enfeksiyonlari, kronik obstriiktif akciger hastaligi ve akciger kanseri i¢in hem baglamast hem de kotii
prognozu icin onemli bir risk faktoriidiir. COVID-19'un ciddiyetinin sigara igme durumu ile iliskisi hakkinda net bir veri
bulunmamaktadir. Bu ¢alismada, COVID-19 hastalarinda sigara igen, sigara igmeyen ve sigaray1 birakmig olanlarin, mevcut oksidatif
stres durumlarinin ve COVID-19 hastahig ile iligkisinin degerlendirilmesi igin tiyol ve iskemi modifiye albumin (IMA) diizeylerinin
arasgtirllmast amaglanmaktadir.

Aragclar ve Yontem: PCR test sonuglarina gore COVID-19 tanisi alan 145 goniillii hasta ¢aligmaya dahil edilmistir. Bu hastalar kendi
icinde sigara igmeyenler (grup 1, 49 hasta), sigara igenler (grup 2, 52 hasta), ve sigara igip birakmig olanlar (grup 3, 44 hasta) olacak
sekilde ii¢ gruba ayrilmistir. Hastalardan tiyol ve IMA diizeylerinin 6l¢iimii i¢in jelli biyokimya tiiplerine vendz kan 6rnekleri
almmustir. Tiim istatistiksel hesaplamalar SPSS yazilim programi kullanilarak yapilmistir.

Bulgular: Gruplar karsilastirildiginda grup 1 ile grup 3’iin ve grup 2 ile grup 3’iin tiyol diizeyleri arasinda anlamli fark bulunmustur
(sirastyla, p=0.021; p=0.008). IMA diizeylerine bakildiginda da yine grup 1 ile grup 3’iin ve grup 2 ile grup 3’iin IMA diizeyleri
arasinda anlamli fark bulunmustur (sirastyla, p=0.009; p=0.005).

Sonug: Sigara kullaniminin viicuttaki oksidan-antioksidan sistem arasindaki dengeyi bozmasinin yani sira, sigaray1 birakmig COVID-
19 hastalarinda viicuttaki rejenerasyon siirecinde yine bu dengenin bozuldugu diistiniilmektedir. Ayrica COVID-19 hastalig ile sigara
kullanimi arasindaki iligki heniiz tartigmali olsa da sigaranin biitlin viicuttaki biitiin sistemler {izerine olan zararli etkileri oldugu
tartigmasizdir.

Anahtar Kelimeler: antioksidan; inflamasyon; koronaviriis; oksidan; siilthidril
ABSTRACT

Purpose: Smoking is an important risk factor for both the onset and poor prognosis for respiratory tract infections, chronic obstructive
pulmonary disease, and lung cancer. There are no clear data on the relationship of COVID-19 to smoking status. In this study, it is
aimed to evaluate the thiol and ischemia modified albumin (IMA) levels of smokers, non-smokers and ex-smokers among COVID-19
patients.

Materials and methods: 145 volunteer patients diagnosed with COVID-19 according to PCR test results were included in the study.
These patients were divided into three groups as non-smokers (group 1, 49 patients), smokers (group 2, 52 patients), and ex-smokers
(group 3, 44 patients). Venous blood samples were taken from the patients into serum tubes for the measurement of thiol and IMA
levels. All statistical evaluations were performed using SPSS software program.

Results: When the groups were compared, a significant difference was found between the thiol levels of group 1 and group 3, and
between group 2 and group 3 (respectively, p=0.021, p=0.008). When the IMA levels were examined, a significant difference was
found between the IMA levels of group 1 and group 3, and between group 2 and group 3 (respectively, p=0.009, p=0.005).
Conclusion: Smoking disrupts the balance between the oxidant-antioxidant system in the body, this balance is also disrupted in the
regeneration process in the body in COVID-19 patients who have quit smoking. In addition, although the relationship between COVID-
19 disease and smoking is still controversial, it is undisputed that smoking has harmful effects on all systems in the whole body.
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GIRiS

Diinya Saglik Orgiitiine (WHO) gére diinyada giinliik 1.1
milyar sigara i¢icisi bulunmakla birlikte bu sayinin 2025’e
kadar 1.3 milyara ulasacagi Ongoriilmektedir.! Tiitiin
dumaninda 5000’den fazla zararli kimyasal madde
bulunmaktadir.” Sigara solunum yolu enfeksiyonlar,
kronik obstriiktif akciger hastalig1 ve akciger kanseri i¢in
hem baglamas1 hem de kotii prognozu i¢in 6nemli bir risk
faktoriidiir.>* Sigara dumami ve maruziyeti interlokin-8
(IL-8), TNF- a, IFN-y, and IL1p gibi ¢esitli inflamatuvar
sitokinlerin tretimini stimiile eder ve bu aktiflenen
sitokinler reaktif oksijen tiirleri (ROS) ve reaktif nitrojen
tirlerinin salinimmi uyarir ve mukus hipersekresyonuna

ve alveoler duvar hasarina yol agar.’

COVID-19 hastaligmin klinik seyri asemptomatik bir
klinikten akut respiratuvar distres sendromuna (ARDS)
kadar uzanabilir.® Hastalik, hipertansiyon, kardiyovaskiiler
hastaliklar ve diyabet gibi kronik hastalig1 olanlarda daha
oliimciil seyretmekle birlikte, mortalite oram1 %2-3
civarindadir.” Hastaligin seyri sirasinda sitokin iiretiminin
arttig1 gdzlenmekle beraber bu sitokin {iretiminin oksidatif
hasarla iligkili olabilecegi one siiriilmiistiir.® Reaktif
oksijen tiirlerinin iretimiyle olusan oksidan durum ile
viicutta buna karsi olusan antioksidan durum arasindaki
dengenin oksidan durum lehine bozulmasi ile oksidatif
stres olusur.’ COVID-19 gibi viral enfeksiyonlarda ROS
artist ve antioksidan savunma sistemlerinde azalma
gosterilmistir. Viicuttaki en 6nemli antioksidan gruplardan
olan tiyol gruplan yapisinda siilfidril (-SH) grubu igeren
organik bilegiklerdir.!® Serumdaki tiyol miktarmin biiyiik
bir bolimii albumin ve diger proteinlerden olusurken, az
bir kismi1 da diigiik molekiil agirlikli sistein, gamaglutamil
sistein ve glutatyon gibi molekiillerce olusur. Fizyolojik
sartlarda, tiyoller, oksidanlar aracilifiyla oksidasyon
reaksiyonuna girebilir ve distilfid baglart
olusturabilir. Olugsan  distilfid  baglar ortamdaki
antioksidanlar tarafindan yeniden tiyol gruplarina
indirgenebilir; boylece dinamik tiyol-disiilfid dengesi

korunur. Patolojik durumlarda ise bu denge bozulur.!!

Plazma tiyol havuzunun en 6nemli bileseni olan albumin,
kobalt (Co*?), nikel (Ni*?) ve bakir (Cu*?) gibi elementleri
baglayabilme 6zelligine de sahiptir. Fakat oksidatif

durumlarin  etkisiyle yapisal degisiklige ugrayan

albuminin metal baglama yetenegi azalir ve iskemi
modifiye albumin (IMA) adim alir.'®'> Normal sartlarda
total albuminin %1-2’si modifiye halde bulunurken;
iskemik durumlarda %6-8 oraninda saptanabilir.'
IMA’nin basta akut koroner sendrom olmak {izere kronik
karaciger hastaliklar;, inme gibi bir ¢ok hastalikta
hipoksiye bagli iskemi ve oksidatif stresi gosterebilecegi

one siiriilmektedir. 517

Yapilan bazi ¢aligmalarin sonuglarina gore sigara igmenin
biiyiik olasilikla olumsuz ilerleme ve COVID-19'un
olumsuz sonuglariyla iligkili oldugu sonucuna varilabilir.
COVID-19'un ciddiyetinin sigara igme durumu ile iligkisi
hakkinda kesin sonuglar gikarilmasi miimkiin degildir.'®
KOAH, diyabet ve koroner kalp hastalig1 gibi altta yatan
saglik kosullari agir vakalarda daha yaygindir. Bunlar
nedensel olarak sigarayla iligkilendirilebilse de, sigara
igmenin COVID-19 siddeti {izerindeki spesifik etkisi

birbirinden ayrilabilecegi kesin degildir.'8

Bu ¢alismada, hastanemiz dahiliye klinigi COVID-19
poliklinigine basvuran COVID-19 hastalarindan sigara
icen, sigara igmeyen ve sigarayr birakmis olanlarin,
mevcut oksidatif stres durumlarmin ve COVID-19
hastalig ile iliskisinin degerlendirilmesi icin tiyol ve IMA

diizeylerinin arastirilmasi amaglanmaktadir.
ARACLAR ve YONTEM

Bu calismaya hastanemiz = dahiliye = COVID-19
poliklinigine bagvurup PCR test sonucuna gére COVID-
19 tanis1 alan goniillii hastalardan 145’1 dahil edilmistir.
Bu hastalar kendi i¢inde sigara igmeyenler (grup 1, 49
hasta), sigara icenler (grup 2, 52 hasta), ve sigara igip
birakmis olanlar (grup 3, 44 hasta) olacak sekilde ii¢ gruba
ayrilmistir.  Olgular arasinda bilinen kronik akciger
hastalig1 olanlar (Kronik obstriiktif akciger hastaligi-
KOAH, astim vb) ve COVID-19 dis1 pndmonisi olanlar
calisma dig1 birakilmigtir. Hasta gruplari benzer yas ve
cinsiyette olacak sekilde seg¢ilmistir. Kontrol grubu ise
benzer yas ve cinsiyette saglikli, daha 6nce hi¢ sigara
kullanmamig 42 bireyden olusturulmustur. Caligmada
Helsinki Bildirgesi ilkelerine uyulmustur. Calisma Ankara
Sehir Hastanesi 1 Nolu Klinik Arastirmalar Etik
Kurulu’nun 29.12.2021 tarih ve E1.Kurul-E1-21-2156

sayili  karart ile onaylanmistir ve hastalardan
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“bilgilendirilmis onam” alinmustir.

Hastalardan CRP, ferritin, tiyol ve IMA diizeylerinin
6l¢limii igin jelli biyokimya tiiplerine vendz kan 6rnekleri
alinmustir. Jelli tiipe alinan 6rnekler dncelikle biyokimya
laboratuvarinda 4000 devirde 10 dakika santrifiij
edildikten sonra ayrilan serumlar -80° C’de saklanmustir.
Daha sonra bu kan 6rneklerinden; CRP, ferritin, tiyol ve
IMA diizeyleri calisilmustir. Serum tiyol diizeyleri Erel ve
Neselioglu’nun tanimladigi spektrofotometrik  6lgiim
yontemi ile,'” IMA diizeyi, Bar-Or ve arkadaslarmin
tanimladigt  Albuminin kobalt baglama kapasitesi
prensibinin esas alindigr ydntemle spektrofotometrik
olarak 6lgiilmiistiir.® CRP ve ferritin diizeyleri Siemens
Atellica Solutions (Siemens Healthineers, Erlangen,

Almanya) cihazinda 6l¢iilmiistiir.

Verilerin dagiliminin normal olup olmadigi Kolmogorov-
Smirnov analizi yapilarak degerlendirilmistir. Tanimlayict
analizler, normal dagilim gosteren degiskenler igin
ortalamatstandart sapma olarak, normal dagilim
gostermeyenler igin ise medyan(ceyrekler arasi aralik)
olarak ifade edilmistir. Normal dagilan veriler i¢in gruplar
arasindaki farkin anlamlilik diizeyini belirlemek i¢in tek
yonlii varyans analizi (one way ANOVA), normal
dagilmayan veriler igin ise Kruskal-Wallis testi
yapilmistir. Tiim  istatistiksel hesaplamalar SPSS
(Statistical Package for Social Sciences) yazilim programi
(v.22; IBM, Armonk, NY, ABD) kullanilarak yapilmis ve
tiim analizler i¢in 0.05'ten kiiglik bir p degeri istatistiksel

olarak anlaml1 kabul edilmistir.
BULGULAR

Bu ¢alismaya PCR test sonucuna gére COVID-19 tanist
alan 145 goniillii hasta dahil edilmistir. Bu hastalar kendi
icinde 3 gruba ayrilmistir. Bu gruplar; grup 1 sigara
icmeyen 49 hasta, grup 2 sigara igen 52 hasta ve grup 3
sigara i¢ip birakmis olan 44 hasta olacak sekilde
gruplandirilmistir. Sigara i¢en hastalarin yas ortalamasi
51.4+13.3, sigaray1 birakmis olan hastalarin yas ortalamasi
59.4+11.4 olarak, sigara igmeyen hastalarin yas ortalamast
ise 49+12.7 olarak belirlenmistir. Kontrol grubunun yas
ortalamasi 51.1£11.4 olarak bulunmustur. Sigara kullanan
hastalarin ortalama sigara kullanim siiresi 23.9+18.5

paket/yil ve sigarayr i¢ip birakmig olanlarin sigara

kullanim  siiresi ise 21.7+£13.7 paket/yil  olarak
bulunmustur. Sigaray1 birakanlar 4.3+3.7 y1l 6nce sigaray1
kullanmay1 birakmuslardir. Sigara icen hastalarin %52’si
erkek (n=27), %48’i kadin (n=25), sigaray1 birakmis olan
hastalarin %54°t (n=24) erkek, %46’s1 kadin (n=20) iken
sigara igmeyen hastalarin %61°1 erkek (n=30) %39’u
kadindir (n=19). Kontrol grubunun ise %531 erkek
(n=22), %A47’si kadindir (n=20). Kontrol grubu ile
COVID-19 hastalarinin tiyol diizeyleri karsilagtirildiginda
istatistiksel olarak anlamli fark gozlenmistir (sirasiyla
375.4+73.4; 244.7+70.1; p<0.001). Ayrica kontrol grubu
ile sigara igmeyen, sigara i¢en ve sigara i¢ip birakmis olan
COVID-19 hastalarinin tiyol diizeyleri karsilagtirildiginda,
kontrol grubu ile tiim gruplar arasinda istatistiksel olarak
anlamli bir fark elde edilmistir (sirasiyla 375.4+73.4;
261.4+80.1; 283.3+63.9; 189.54+66.2; kontrol grubu ile
diger biitiin grup karsilagtirmalar igin p<0.001). Gruplar
karsilastirildiginda grup 1 ile grup 3’iin ve grup 2 ile grup
3’ln tiyol diizeyleri arasinda anlamli fark bulunmustur

(swrasiyla, p=0.021; p=0.008) (Sekil 1).

4 1

200

Tiyol diizeyi, pmollL

g igmemig At igici Braimg
Sigara kullanimi

Sekil 1. Sigara igme durumuna gore hastalarm tiyol diizeylerinin
karsilastirilmast

Tiyol diizeyleri sigaray1 birakmis hastalarda sigara igen ve
sigara icmeyen hastalara gore daha diisiiktiir. Kontrol
grubu ile COVID-19 hastalarmin  IMA  diizeyleri
karsilastirildiginda  istatistiksel olarak anlamli fark
gozlenmistir (sirasiyla 0.68+0.14; 0.89+0.16; p<0.001).
Ayrica kontrol grubu ile sigara igmeyen, sigara igen ve
sigara i¢ip birakmis olan COVID-19 hastalarinin IMA
diizeyleri ayr1 ayrt karsilastirildiginda kontrol grubu ile
tiim gruplar arasinda istatistiksel olarak anlamli bir fark
elde edilmistir (sirastyla 0.68+0.14; 0.84+0.16; 0.79+0.14;
1.03+0.19; p<0.001; kontrol grubu ile diger biitiin grup
karsilastirmalar1 igin p<0.001). Ayrica gruplarm IMA
diizeyleri degerlendirildiginde grup 1 ile grup 3’{in ve grup
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2 ile grup 3’iin IMA diizeyleri arasinda anlamli fark

bulunmustur (sirastyla, p=0.009; p=0.005) (Sekil 2).

IMA dilzeyl, ABSL

[ e e sy

Sekil 2. Sigara igme durumuna gore hastalarin iskemi Modifiye
Albumin (IMA) diizeylerinin karsilastiriimasi

IMA diizeyleri sigaray1 birakmis hastalarda sigara igen ve
sigara icmeyen hastalara gore daha yiiksektir. Grup 1, grup
2 ve grup 3’de bulunan hastalarimn tiyol ve IMA sonuglari
Tablo 1’de sunulmustur. Ferritin ve CRP testleri igin
gruplar arasinda anlaml bir fark gézlenmemistir (sirasiyla
p=0.589, p=0.261). Ferritin i¢in grup 1, grup 2 ve grup
3’in medyan ve ceyrekler arasi aralik degerleri sirasiyla;
111.5 (302.2), 135.5 (224.0) ve 83 (194.2) olarak
bulunmustur. CRP igin ise grup 1, grup 2 ve grup 3’iin
medyan ve ¢eyrekler arasi aralik degerleri sirasiyla; 0.02

(0.13), 0.013 (0.02) ve 0.02 (0.12) olarak bulunmustur.

Tablo 1. Sigara icmeyen, aktif olarak icen ve birakmis COVID-19 hastalarmin tiyol ve IMA degerlerinin karsilastiriimasi

Grup 1 (1) Grup 2 (2) Grup 3 (3) Grup Post hoc
Parametreler Onal?maiSS Ortala;lma:kSS Ortal?maiSS ANOVA e p-degeri
(n: 49) (n: 52) (n: 44)
1&2 0.892
Tiyol (umol/L) 261.4+80.1 283.3+63.9 189.5+66.2 0.009* 1&3 0.021*
2&3 0.008*
1&2 1.000
IMA (ABSU) 0.84+0.16 0.79+0.14 1.03£0.19 0.005* 1&3 0.009*
2&3 0.005*

* p<0.05 olarak bulunan degerler istatistiksel olarak anlamli olarak kabul edilmistir. Gruplarin ikili karsilastirimalarinda post-hoc Bonferroni testi kullanilmistir.
Grup 1, sigara igmeyen; Grup 2, aktif olarak igen; Grup 3, birakmus; SS, standart sapma; IMA, iskemi modifiye Albumin; ABSU, absorbans iinite

TARTISMA

COVID-19 hastaliginin klinik seyri genetik faktorler,
cinsiyet, altta yatan kronik hastaliklarin varligi gibi ¢ok
cesitli nedenlere bagli olarak, hafif bir tablodan 6liimle
sonuglanabilecek agir tablolara kadar degiskenlik
gostermektedir.’!’  COVID-19  hastaliginin  siddetinin
belirlenmesi i¢in gesitli risk faktorleri belirlenmistir. Bu
faktorler baslica; 65 yas st olmak, koroner arter
hastaligi, konjestif kalp yetmezligi, kardiyak aritmi, kronik
obstriiktif akciger hastaligi, diabetes mellitus, kanserler,
kronik ~ bdbrek  hastaligt  ve  obezite  olarak
sayilabilmektedir.?> Cin’ de yaklasik 45.000 vaka ile
yapilan bir ¢aligmanin sonuglarma goére COVID-19
hastalar1 arasindaki 6lim oraninin erkeklerde kadinlara
gore 2.8 kat daha fazla oldugu tespit edilmistir. Bu
durumun en 6nemli nedenlerinden biri, erkeklerin sigara
icme oraninin (%52) kadinlarin sigara igme oranina (%2.7)
gore ¢ok daha fazla olmasi olarak belirtilmistir.”> Ancak
tiitiin kullanimi ile COVID-19 enfeksiyonunun ciddiyeti

arasindaki iligki tartismalidir.’* Sigara dumaninda tiitiine

6zgli N-nitrozaminler, polisiklik aromatik hidrokarbonlar
ve aromatik aminler de dahil olmak tiizere ¢ok cesitli
kimyasal maddeler bulunmaktadir. Bu kimyasallar
kanserojen olmalarinin yani sira oksidatif strese neden
olmak suretiyle serbest radikallerin olusumunu da
indiikleyebilmektedir.”® Viicutta redoks dengesinin
bozulmasina sebep olan bu durum; basta proteinler olmak
tizere lipidler, niikleik asitler ve diger hiicresel elemanlara
zarar vererek toksik etkilere neden olabilmektedir.
Oksidatif stresin kardiyovaskiiler hastaliklarin gelisiminde
ve kanserin ilerlemesinde rol oynadig1 ¢esitli ¢aligmalarla

gosterilmigtir.?6

Sigaranin kronik etkileri antioksidan
savunma sistemlerini zayiflatabilir, sonunda uzun vadeli
patolojileri ortaya ¢ikarabilir.?’?® Serbest radikallerin
neden oldugu hasar1 sinirlamak ancak oksidatif dengenin
korunmasiyla miimkiin olabilmektedir. Dolasimdaki en
o6nemli antioksidan olan tiyol gruplari, enzimatik ve
enzimatik olmayan yollar araciligiyla, serbest oksijen
radikallerinin  yok edilmesinde onemli bir rol
oynamaktadir.?>?® Plazma tiyol havuzu esas olarak

Albuminden kaynaklansa da, sistein, homosistein ve
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glutatyon gibi bircok tiyol grubu igeren bilesik de
plazmada mevcuttur. Tiyol, oksidatif stresin bir
gostergesidir ve detoksifikasyon, apoptoz, sinyal yolaklart
ve enzimatik reaksiyonlarin diizenlemesi i¢in gereklidir.
Anormal tiyol diizeyleri bir¢ok inflamatuar hastalik ile
iligkilidir.'"*! Bu galigmada COVID-19 hastalarmin tiyol
diizeyleri sigara icme durumlarina gore
degerlendirilmistir. Buna gore sigarayr  birakmis
hastalarda, sigara icen ve sigara igmeyen hastalara gore
tiyol diizeyleri daha diisiik olarak bulunmustur. Bu
durumun, sigaranin kullaniminin birakilmasi ile birlikte
viicuttaki hasarin ortadan kaldirilabilmesi i¢in antioksidan
olan tiyolllerin tiiketilmesine bagh oldugu
diisiiniilmiistiir.3>?*  Literatiirde tiitin  kullanim  ile
COVID-19 enfeksiyonunun ciddiyeti arasindaki iliski hala
tartismalidir.>* Daha &nce tiyol diizeyleri ile COVID-19
hastaliginin anlamli iligkisi gosterilmistir.* Bu galigmada
da buna benzer sekilde; kontrol grubu ile sigara icmeyen,
sigara igen ve sigara igip birakmus olan COVID-19
hastalarinin ~ tiyol  diizeyleri  degerlendirildiginde
istatistiksel olarak anlamli sonuglar elde edilmistir
(p<0.001). Kontrol grubunun tiyol diizeyleri tiim
gruplardan daha yiiksek olarak gozlenmistir. Bu durum
saglikli kontrol grubunun biitiin hasta alt gruplarindan
daha yiiksek antioksidan diizeyi oldugunu gostermektedir.
Bununla birlikte ¢alismanin odak noktasi, COVID-19
hastalarinin sigara igme durumuna gore tiyol diizeylerinin
aragtirilmasidir.  Sigara igen ve igmeyen COVID-19
hastalarinda tiyol diizeyleri karsilastirilmig ve bu iki grup
arasinda  istatistiksel ~ olarak  anlamli  bir fark

gbzlenmemistir.

Albumindeki N-amino asit terminalinin, serbest radikal
hasarina bagli olarak yapisal degisiklige ugramas: ile
albuminin nikel, kobalt gibi agir metalleri baglayabilme
kapasitesi azalir. Modifiye olan bu protein iskemi modifiye
albumin olarak adlandirtlir. Belirgin iskemi durumlarinda
oksidatif hasara bagli olarak IMA seviyeleri énemli 8lgiide
artabilir. Toplam serum Albumin diizeylerinin yaklasik
%1-2'sini olusturan IMA, iskemik durumlarda %8'e kadar
cikabilir. Iskemik olaylar swrasinda IMA diizeyinin
artisinin mekanizmasi oksidasyona bagli serbest radikal
iretiminin artigina baglanabilir. Buradan yola ¢ikarak
serum IMA diizeyinin oksidatif stresin sistemik bir

belirteci olarak kullanilabilecegi agiktir. Sigara i¢imi hiicre

hasaria neden olan basli basina oksidatif bir durumdur.*3
Calismamamizda kontrol grubu ile sigara igmeyen, sigara
icen ve sigara icip birakmig olan COVID-19 hastalarinin
IMA diizeyleri degerlendirildiginde, kontrol grubu ile
yapilan tiim karsilagtirmalar igin istatistiksel olarak
anlamli sonuglar elde edilmistir (p<0.001). Kontrol
grubunun IMA diizeyleri tiim gruplardan daha diisiik
olarak gozlenmistir. Beklenen bu durum, saglikli kontrol
grubunun biitin hasta alt gruplarindan daha diisiik
oksidatif strese maruz kaldigini1 géstermektedir. Bununla
birlikte ¢alismanin odak noktasi, COVID-19 hastalarinin
sigara igme durumuna goére IMA  diizeylerinin
arastirilmasidir. Sigaray1r birakmis hastalarda, sigara icen
ve sigara igmeyen hastalara gére IMA diizeylerini daha
yiiksek olarak tespit edilmistir. Bu durumun sigaranin
kullantiminin birakilmas: ile birlikte viicuttaki hasarin
ortadan kaldirilabilmesi igin antioksidanlarm
tilketilmesine bagli olarak oksidatif iriinlerin gorece
artmis olmasiyla iliskilendirilebilecegi diistintilmiistiir.
Sigara icen ve igmeyen COVID-19 hastalari, IMA
diizeyleri agisindan karsilastirildiginda anlamli bir fark

bulunamamustir.

Sonug olarak, sigara kullaniminin viicuttaki oksidan-
antioksidan sistem arasindaki dengeyi bozmasinin yant
sira, sigaray1 birakmig COVID-19 hastalarinda viicuttaki
rejenerasyon siirecinde yine bu dengenin bozuldugu
diistiniilmektedir. Ayrica COVID-19 hastalig1 ile sigara
kullanimi arasindaki iligki heniiz tartismali olsa da
sigaranin viicuttaki biitiin sistemler {izerine olan zararli

etkileri oldugu tartigmasizdir.
Cikar Beyannamesi

Herhangi bir ¢ikar ¢atigsmasinin olmadigini yazarlar beyan

etmektedirler.
Etik Kurul izni

Calisma Ankara Sehir Hastanesi 1 Nolu Klinik
Aragtirmalar  Etik  Kurulu’nun 29.12.2021 tarih ve
E1.Kurul-E1-21-2156 sayili karar1 ile onaylanmustir.

341



Ahi Evran Med J. 2022;6(3):337-342

Arastirmacilarin Katki Oram1 Beyam

Ana fikir/Planlama: FE, EFO, SN, RF, iA, OE, OI. Veri
toplama/isleme: FE, EFO, SN, RF, Ol, ESS, EG, OE, iA.
Veri analizi ve yorumlama: FE, EFO, SN, RF, EG, O,
ESS, IA, OE. Literatiir taramast: FE, EFO, SN, RF, OI,
EG, ESS, IA, OE. Yazim: FE, EFO, SN, RF. Gozden ge-
¢irme ve diizeltme: FE, EFO, SN, RF, O, EG, ESS, IA,

OE.

KAYNAKCA

10.

11.

12.

13.

14.

15.

Bilano V, Gilmour S, Moffiet T, et al. Global trends
and projections for tobacco use, 1990-2025: an
analysis of smoking indicators from the WHO
Comprehensive Information Systems for Tobacco
Control. Lancet. 2015;385(9972):966-976.

Talhout R, Schulz T, Florek E, Van Benthem J, Wester
P, Opperhuizen A. Hazardous compounds in tobacco
smoke. Int J Environ Res Public Health.
2011;8(2):613-628.

Milner D. The physiological effects of smoking on the
respiratory system. Nurs Times. 2004;100(24):56-59.
Siafakas N, Vermeire P, Pride Na, et al. Optimal
assessment and management of chronic obstructive
pulmonary disease (COPD). The European
Respiratory Society Task Force. Eur Respir J.
1995;8(8):1398-1420.

Sarir H, Henricks PA, van Houwelingen AH, Nijkamp
FP, Folkerts G. Cells, mediators and Toll-like receptors
in COPD. Eur J Pharmacol. 2008;585(2-3):346-353.
Zhang H, Penninger JM, Li Y, Zhong N, Slutsky AS.
Angiotensin-converting enzyme 2 (ACE2) as a SARS-
CoV-2 receptor: molecular mechanisms and potential
therapeutic ~ target.  Intensive =~ Care = Med.
2020;46(4):586-590.

Xu Z, Shi L, Wang Y, et al. Pathological findings of
COVID-19 associated with acute respiratory distress
syndrome. Lancet Respir Med. 2020;8(4):420-422.
Kurtulus M, Pirim I. COVID-19 ve Sitokin Firtinasi.
Forbes J Med. 2020;1(3):55-60.

Halliwell B. Free radicals, antioxidants, and human
disease: curiosity, cause, or consequence? Lancet.
1994;344(8924):721-724.

Sen CK, Packer L. Thiol homeostasis and supplements
in physical exercise. The Am J Clin Nutr.
2000;72(2):653S-669S.

Erel O, Neselioglu S. A novel and automated assay for
thiol/disulphide =~ homeostasis. ~ Clin  Biochem.
2014;47(18):326-332.

Erdem SS, Yerlikaya FH, Cigekler H, Gil M.
Association between ischemia-modified albumin,
homocysteine, vitamin B12 and folic acid in patients
with severe sepsis. Clin Chem Lab Med.
2012;50(8):1417-1421.

Zurawska-Plaksej E, Grzebyk E, Marciniak D,
Szymanska-Chabowska A, Piwowar A. Oxidatively
modified forms of albumin in patients with risk factors
of metabolic syndrome. J Endocrinol Invest.
2014;37(9):819-827.

Sbarouni E, Georgiadou P, Voudris V. Ischemia
modified albumin changes-review and clinical
implications. Clin Chem Lab Med. 2011;49(2):177-
184.

Abboud H, Labreuche J, Meseguer E, et al. Ischemia-

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

modified albumin in acute stroke. Cerebrovasc Dis.
2007;23(2-3):216-220.

Cakir M, Karahan SC, Mentese A, et al. Ischemia-
modified albumin levels in children with chronic liver
disease. Gut Liver. 2012;6(1):92-97.

Reddy CB, Cyriac C, Desle HB. Role of “Ischemia
Modified Albumin”(IMA) in acute coronary
syndromes. Indian Heart J. 2014;66(6):656-662.
Berlin I, Thomas D, Le Faou A-L, Cornuz J. COVID-
19 and smoking. Nicotine Tob Res. 2020;22(9):1650-
1652.

Erel O, Neselioglu S. A novel and automated assay for
thiol/disulphide ~ homeostasis. ~ Clin  Biochem.
2014;47(18):326-332.

Bar-Or D, Lau E, Winkler JV. A novel assay for cobalt-
albumin binding and its potential as a marker for
myocardial ischemia-a preliminary report. J Emerg
Med. 2000;19(4):311-315.

Gemcioglu E, Davutoglu M, Catalbas R, et al.
Predictive values of biochemical markers as early
indicators for severe COVID-19 cases in admission.
Future Virol. 2021;16(5):353-367.

Esakandari H, Nabi-Afjadi M, Fakkari-Afjadi J,
Farahmandian N, Miresmaeili S-M, Bahreini E. A
comprehensive review of COVID-19 characteristics.
Biol Proced Online. 2020;22(1):1-10.

Team E. The epidemiological characteristics of an
outbreak of 2019 novel coronavirus diseases (COVID-
19) China, 2020. China CDC Wkly. 2020;2(8):113-
122.

Neira DP, Watts A, Seashore J, Polychronopoulou E,
Kuo Y-F, Sharma G. Smoking and risk of COVID-19
hospitalization. Respir Med. 2021;182:106414.
Lymperaki E, Makedou K, Iliadis S, Vagdatli E.
Effects of acute cigarette smoking on total blood count
and markers of oxidative stress in active and passive
smokers. Hippokratia. 2015;19(4):293-297.

Sies H, Cadenas E. Oxidative stress: damage to intact
cells and organs. Philos Trans R Soc Lond B Biol Sci.
1985;311(1152):617-631.

Valkonen M, Kuusi T. Passive smoking induces
atherogenic changes in low-density lipoprotein.
Circulation. 1998;97(20):2012-2016.

Scheffler E, Wiest E, Woehrle J, et al. Smoking
influences the atherogenic potential of low-density
lipoprotein. Clin Investig. 1992;70(3):263-268.

Is Y, Woodside J. Antioxidant in health and disease. J
Clin Pathol. 2001;54(3):176-186.

Turkoglu EB, Dikci S, Celik E, et al. Thiol/disulfide
homeostasis in patients with central serous
chorioretinopathy. Curr Eye Res. 2016;41(11):1489-
1491.

Ozler S, Oztas E, Tokmak A, et al. The association of
thiol/disulphide homeostasis and lipid accumulation
index with cardiovascular risk factors in overweight
adolescents with polycystic ovary syndrome. Clin
Endocrinol. 2016;84(4):516-523.

Prabhu A, Sarcar B, Kahali S, et al. Cysteine
catabolism: a novel metabolic pathway contributing to
glioblastoma growth. Cancer Res. 2014;74(3):787-
796.

Biswas S, Chida AS, Rahman I. Redox modifications
of protein—thiols: emerging roles in cell signaling.
Biochem Pharmacol. 2006;71(5):551-564.

Erel O, Neselioglu S, Tuncay ME, et al. A sensitive
indicator for the severity of COVID-19: Thiol. Turk J
Med Sci. 2021;51(3):921-928.

Battal F, Tekin M, Aylan¢ H, et al. Serum ischemia-
modified albumin levels in adolescent smokers. Int J
Adolesc Med Health. 2018;30(1):

342



OLGU SUNUMU AHI EVRAN MEDICAL JOURNAL
E-ISSN: 2619 - 9203

Median Sinir Fibrolipomatéz Hamartomu: Olgu Sunumu

Median Nerve Fibrolipomatous Hamartoma: Case Report

Seyyid Serif UNSAL' "~ Hatice KAPLANOGLU? " Veysel KAPLANOGLU® " Ayten LIVAOGLU*

0z

Sinirin fibrolipomatéz hamartomu, nadir goriilen, iyi huylu, konjenital periferik sinir tiimoriidiir. Median sinir fibrolipomuna bagl
karpal tiinel sendromu belirtileri olan olgu sunuldu. Otuz bir yasinda erkek hasta son dort yildir sag elinde ortaya ¢ikan, son alt1 ayda
ilerleyen, 1,2,3,4. parmag@in radial taraf yarisinda uyusma, gece uykudan uyandiran agri1 ve uyusukluk hissi ile bagvurdu. Hastaya
elektromiyografi, ultrasonografi ve sag el manyetik rezonans gériintileme (MRG) yapildi. El MRG’sinde, median siniri tutan ve kablo
gortiniimii veren lezyon izlendi. Operasyona alinan hastaya kitle boyunca median sinire gevsetme ve sinirin ¢evresindeki yagl doku-
nun bir kismina eksizyon yapildi. Biyopsi bulgular fibrolipomatéz hamartomu ile uyumluydu.

Anahtar Kelimeler: fibrolipomat6z hamartom; karpal tiinel sendromu; median sinir; MRG; timéor
ABSTRACT

Fibrolipomatous hamartoma of the nerve is a rare, benign, and congenital peripheral nerve tumor. A case with symptoms of carpal
tunnel syndrome due to median nerve fibrolipoma were presented. The patient was a 31 years old male and his right side was affected.
There was numbness in the 1st, 2nd and 3rd fingers and radial side of the 4th finger, pain awakening from sleep at night, and thenar
atrophy. His complaints have been present for four years and have progressed in the last six months. Electromyography, right hand
ultrasonography and magnetic resonance imaging (MRI) were performed on the patient. In the hand MR, a lesion involving the median
nerve and giving a cable appearance was observed at the wrist level. During the operation, the median nerve was relaxed throughout
the mass and some of the fatty tissue around the nerve was excised. Biopsy findings were compatible with fibrolipomatous hamartoma.

Keywords: carpal tunnel syndrome; fibrolipomatous hamartoma; median nerve; MRI; tumor
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GIRiS

Noral fibrolipoma, fibrolipomatéz hamartoma (FLH) ola-
rak da bilinen periferik sinirin nadir goriilen, yavas biiyii-
yen ve benign bir tiimoriidiir.* Cogunlukla geng hastalarda
ve median sinirde meydana gelir.! Hamartom sinirsel ele-
manlarin arasma infiltre olup ¢evresel olarak sinirleri
komprese eder ve bir tiir kompartman sendromuna(KTS)
neden olur.! En sik iist ekstremite ve median siniri tutar.
Radial, ulnar, siyatik, plantar sinirler de tutulmaktadir.
Mesleki aktiviteler ve elin siirekli kullanimi KTS gelisi-
mini tetikler.2 Ancak median sinir parezisi de miimkiindiir.

Makrodaktili ile iliskili oldugu da 6ne siiriilmiistiir.?

Sunulan olguda median siniri tutan nadir goriilen FLH ne-
deni ile KTS’ye benzer yakinmalari olan olgunun MRG ve

histopatolojik bulgularini tanimliyoruz.
VAKA SUNUMU

Otuz bir yasinda erkek hasta, on yildir elektrik tesisatgisi
olarak ¢aligmaktadir. Dort yil once baslayan ve giderek ar-
tan sag el radial 3.5 parmakta (1.2 ve 3. parmagin tamami,
4. parmagin radial yarisi) uyusma, gece uykudan uyandi-
ran agr1 sikayetleri tanimliyor. Iki y1l énce fizik tedavi ve
rehabilitasyon poliklinigine bagvuruyor ve steroid enjeksi-
yonu uygulanmis. Enjeksiyon sonrasi sikayetlerinde geri-
leme goriilmiis. Son 6 ay i¢inde sikayetlerinde artma ve te-
nar bolgede atrofi ortaya ¢ikmig. KTS 6n tanisi ile EMG
laboratuvarina yonlendirilmis. Agir diizeyde KTS olarak

raporlanmis ve ortopedi poliklinigine refere edilmistir.

Hastanin yakinmalart KTS ile uyumluydu. Fizik muaye-
nede sag el tenar bolgede atrofi, sag el radial 3.5 parmakta
hipoestezi gozlendi. Phalen testi ve Durkan testi pozitif bu-
lundu. Transvers karpal ligamanin proksimalinde Tinnel
testi pozitif olmasi iizerine median sinir trasesinde Kkitle
veya baska patoloji olabilecegi diisiiniilerek US ve MRG

Onerildi.

Yapilan yiizeyel US incelemesinde; Sag el bilegi volar
yiizde hiperekoik yag doku ile ¢evrili hipoekoik yuvarlak
sinirler izlendi(resim 1). Doppler US’ de kanlanma saptan-

madi.

Resim 1. Sag el bilegi volar yiizde hiperekoik yag doku(siyah ok)
ile ¢evrili, hipoekoik yuvarlak sinirler(beyaz ok) izleniyor.

MRG’ de; T1 agirlikli yag baskisiz koronal goriintii (resim
2A) ve aksiyal goriintiide (resim 2B); araya giren hiperin-
tens (yagl) alanlar ve intermediate sinyal 6zelliginde hi-
pertrofiye yumusak doku; koronal (resim 2C), aksiyal (re-
sim 2D) ve sagittal (resim 2E) T2 agirlikli gortintiilerde
karpal tiinel iginde distale dogru genisleyerek metakarp
baglarina kadar devam eden, fleksor tendonlar1 mediale
dogru yaylandiran, ara sinyal intensitesinde, sinir fasikiil-
lerinden ve araya giren baskilanmis yagdan olusan hipert-

rofiye yumusak doku saptandi.

Resim 2. T1 agirlikli yag baskisiz koronal goriintii (A) ve aksiyal
gorintiide (B); hiperintens (yagli) alanlar ve intermediate sinyal
ozelliginde hipertrofiye yumusak doku(sar1 ok), koronal (C) ve
aksiyal (D), sagittal (E) yag baskili T2 agirlikli goriintiide karpal
tiinel i¢inde distale dogru genisleyip metakarp baslarina kadar de-
vam eden, ara sinyal intensitesinde sinir fasikiillerinden ve baski-
lanmis yagdan olusan hipertrofiye yumusak doku(sari ok) sap-
tand1.

Hasta wide awake anestezi altinda steril boyanma ve or-
tiinmeden sonra ameliyata alindi. El bileginden baglayarak
tenar krizin ulnarinda kalacak sekilde yapilan kesi sonrasi
karpal tiinele ulasildi ve gevsetildi. Median sinir eksplore
edildi. Median sinirin fuziform sekilde genisledigi go-
riildii. Sinirin ¢evresindeki yagli dokunun bir kismu eksize
edildi. Fasikiiller arasina yaygin olarak dagilan dokuya do-

kunulmadi(resim 3). Sinir kilifindan biyopsi alind1.
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Fibrolipomatoz hamartom

Unsal ve ark.

Resim 3. Median sinirde fibrolipomatdz hamartomanin operas-
yon goriintiisii.

Kesi yeri yikama ve sonrasi siitiire edilerek ameliyat son-
landirildi. Histopatolojik incelemede; fibroblastik prolife-
rasyon igeren kollajenize bantlar ile ayrilmig matiir yag
hiicrelerinin olusturdugu fibroadip6éz dokular izlendi (re-

sim 4A, B, C).

A\ g

Resim 4. A. Fibrokollajenize bantlarla (beyaz ok) ayrilmis matiir
yag doku(siyah ok) (HEx4); B.Fibroblastlar igeren kollajenize
bantlar (beyaz ok) ve matiir yag hiicreleri(siyah ok) (HEx10);
C.Fibrokollajenize bantlar (beyaz ok) ile ayrilmis matiir yag hiic-
releri (siyah ok)(MTKx10).

Hastanin ameliyat sonrasi yapilan poliklinik kontrolle-
rinde sikayetlerinde belirgin diizeyde iyilesme izlendi.

Hastadan g6niillii onam formu alinmustir.
TARTISMA

Noral fibrolipom, lipofibromatdz hamartom veya perind-
ral lipom olarak da bilinen intrandral lipom, sinir dokusu
ile karigmis hipertrofiye fibrofatty dokudan olusan iyi
huylu bir kitledir.* Histopatolojik olarak, tiimér sinirin fib-
rofatty genislemesi ile karakterizedir, genellikle sinir taba-
kast ile smirlanir. Tek tek sinir demetlerini cevreleyen ve

sikigtiran masif epindral ve perindral fibrozis goriiliir.?

Etiyolojisi net olarak bilinmemektedir. Genetik ve ¢evre-

sel faktorlerin bir arada etkili oldugu diisiiniilmektedir. Co-

cuklarda anormal fleksor retinakulum geligimi, travma dy-
kiisti ve kronik sinir inflamasyonu gibi birkag etyolojik
faktor dne siiriilmiistiir. Uglincii dekaddan énce ortaya ¢1k-
maktadir, bununla birlikte besinci dekadada da tan1 alan
olgular bildirilmistir. Erkek ve kadinlarda esit olarak go-

riilmektedir.?

En sik median sinir ve dallar1 tutulur, bunu radial ve ulnar
sinir, ayagin dorsal tarafindaki sinirler ve brakiyal pleksus
izler.! En sik &n kol distali, el bilegi, avug iginde bir sinirin
dagilimma uyan yumusak, hareketli, yavas biiyliyen ve
siklikla asemptomatik kitle seklinde ortaya ¢ikar.® En yay-
gin klinik bulgu noral elemanlarin sikigmasina bagli olu-
san duyusal ve motor semptomlardir.! Kompresyon noro-
patisi, agri, hassasiyet, azalmis his, parestezi ve halsizlik,
tenar bolgede motor zayiflik gibi semptomlara yol agar.
Bununla birlikte, FLH yavas progresif bir lezyondur ve
KTS bu tiimériin geg bir komplikasyonudur.* Bu hastaliga
bagli olarak tutulan anotomik bdlgenin fokal devligi gorii-
lebilmektedir. Makrodaktili, median sinir tutulumu olan

olgularm figte ikisinde goriiliir.?

Sonografik bulgular, histolojik bulgulara karsilik gelen
ekojenik yag dokusu ile gevrili diiz, yuvarlak, kalinlagmis
hipoekoik veya anekoik fasikiilleri gosterir. Renkli Dopp-
ler'de intralezyonel akim gériilmez.5 FLH nin MRG bulgu-
lar1 patognomonik olup ve biyopsiye olan gereksinim azal-
mustir. MRG’de; Genislemis sinir kilifi iginde fibréz ve
yaglt doku ile ayrilmis ve ¢evrelenmis serpentiform sinir
fasikiillerinden olusmaktadir.® Sinir tamamen fuziform
olarak kalinlagmistir. Fasikiiller; T1 agirlikli goriintiilerde
yiiksek, T2 agirlikli goriintiilerde diisiik sinyal yogunlugu
gosteren ve homojen dagilan yag dokusu i¢inde bulunur-
lar. Bu patognomonik bulgular; aksiyel imajlar i¢in ‘kablo
benzeri’, koronal imajlar icin ‘spagetti benzeri goriiniim’
olarak ifade edilmektedir. Enine kesitler, yag dokusu
icinde bazi sinir demetlerini ayiran ince hipointens septay1

gbsterir, buna "lotus isareti" denir.®

Unilokal fusiform sinir biiylimesinin ayirici tanisint FLH,
sinir kilifi icindeki lipomlar, segmental veya pleksiform
norofibromatozis olusturur. FLH, sinir kilifi igindeki nor-
mal sinir demetlerini yerinden ¢ikaran ve sikistiran karak-

teristik fokal kitleler olan lipomlardan ayirt edilebilir.!
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Segmental ve pleksiform ndrofibromatozisden yag icer-
memesi ve yumusak dokunun sinyal 6zelliklerine sahip ol-

masi ile ayirt edilirler.?

Tedavi konservatif yaklagimdir. Tutulan sinirin eksize
edilmesi, fibrofatty kilifin dekompresyonu ve kiigiiltiil-
mesi, noral elemanlarin mikrocerrahi diseksiyonu ya da
asemptomatik hastalar i¢in higbir tedavi uygulanmamasi

oneriler arasindadir.®

Fibrolipomattz hamartom nadir de olsa periferik sinir tii-

mdrlerinin ayirici tanisinda diigiiniilmelidir.

Cikar Beyannamesi

Herhangi bir ¢ikar ¢atismasimin olmadigini yazarlar beyan

etmektedirler.

Etik Kurul izni

Hastadan goniillii onam formu alinmigtir.
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