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ARASTIRMA YAZISI / RESEARCH ARTICLE
DAHILI KLINIKLERDE CALISAN HEMSIRELERIN MANEVi BAKIM YAKLASIMI

SPIRITUAL CARE APPROACH OF NURSES WORKING AT INTERNAL CLINICS

Yasemin CELIK', Sibel KARACA SiVRIKAYA?

istanbul Sabahattin Zaim Universitesi Lisanststii Egitim Enstitis,
) I¢ Hastaliklari Hemsireligi Anabilim Dali
2Balikesir Universitesi, Saglik Bilimleri Fakdltesi, I¢ Hastaliklari Hemsireligi Ana Bilim Dali

OZET

AMAGC: Tanimlayici ve kesitsel tipteki calisma ile bir Gniversite
hastanesi, dahili kliniklerinde calisan hemsirelerin manevi ba-
kim yeterliliklerinin degerlendirilmesi amaclanmistir.

GEREC VE YONTEM: Arastirmaya bir Giniversite hastanesinde
cahsan 171 hemsire katilmistir. Veriler sosyo-demografik 6zel-
likler formu ve Manevi Bakim Yeterlilik Olcegi (MBYO) ile Mayis
-Temmuz 2022 tarihleri arasinda toplanmistir.

BULGULAR: Calismaya katilan hemsirelerin %65,5'inin 22-30
yas arasinda, %77,2'sinin kadin, %58,5'inin evli, %67,8'inin li-
sans ve lisansusti mezunu oldugu, % 40,9'unun 1-5 yil arasi
calistigl, %87,1'inin servis hemsiresi calisanlardan olustugu
gorilmektedir. Hemsirelerin, manevi bakim yeterlilik 6lcegi'ne
iliskin toplam puan ortalamasi x=3,50+0,84 olarak bulunurken,
alt boyutlara iliskin puan ortalamalari incelendiginde hemsi-
relerin hastanin maneviyatina karsi tutum ve iletisim diizeyle-
rinin (x=3,85+1,06) digerlerine gdre daha iyi seviyede oldugu
gorulmastir. Ayrica hemsirelerden, manevi bakim hakkinda
bilgi alma, hastaya manevi bakimin gerekli oldugunu dustin-
me, hastaya manevi bakim verme konusunda kendisini yeterli
g6rme ve hastalarin iyilesme siirecinde manevi bakimin etkili
olduguna inanma gorusleri ile toplam manevi bakim yeterliligi
ve alt boyutlarindan aldiklari puanlar arasinda istatistiksel ola-
rak anlamli bir fark oldugu belirlenmistir (p<0,05).

SONUC: Arastirma sonucunda hemsirelerin manevi bakim ile
ilgili goruslerinin olumlu yonde, manevi bakim yeterlilik puan-
larinin ise orta duizeyde oldugu, ancak manevi bakim ile ilgili
egitime ihitiya¢ duyduklari sonucuna variimistir.

ANAHTAR KELIMELER: Hemsire, Maneviyat, Manevi bakim

Gelis Tarihi / Received: 03.11.2022
Kabul Tarihi / Accepted: 20.01.2023 =~ )
Yazigsma Adresi / Correspondence: Dr. Ogr.Uyesi Yasemin CELIK

ABSTRACT

OBJECTIVE: With this descriptive and cross-sectional study, the
aim was to assess spiritual care competency of the nurses who
worked at internal clinics of a university hospital.

MATERIAL AND METHODS: 171 nurses who worked at a uni-
versity hospital participated in the study. The data were colle-
cted using socio-demographic information request form and
Spiritual Care Competency Scale (SCCS) between May and July,
2022.

RESULTS: It was seen that 65.5% of the participant nurses were
aged between 22 and 30 years, 77.2% of them were female,
58.5% of them were married, 67.8% of them had undergradua-
te and postgraduate degrees, 40.9% of them worked between
1 and 5 years and 87.1% of them worked as service nurses. Nur-
ses’ total average score of Spiritual Care Competency Scale was
found to be as x=3.50+0.84 and when average scores of sub-
scales were examined, it was identified that nurses’ attitudes
towards patient spirituality and communication (x=3.85%1.06)
were better than others. Besides a statistically significant diffe-
rence existed between total score of Spiritual Care Competency
Scale and scores of its subscales and nurses’ opinions about get-
ting information about spiritual care, thinking that spiritual care
is necessary for patients, considering themselves competent in
giving spiritual care to patients and thinking that spiritual care
is effective in patients’ recovery process (p<0.05).

CONCLUSIONS: As a result of the study; it was concluded that
nurses’ spiritual care opinions were positive and spiritual care
competency scores were moderate but they needed trainings
about spiritual care.

KEYWORDS: Nurse, Spirituality, Spiritual care.
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GiRiS

Saglhk bakiminda butlincil yaklasimin benim-
senmesiyle birlikte manevi bakim kavraminin
onemi giderek daha da artmaktadir. Butiincil
bakimin alt boyutu olan manevi bakim hemsire-
lik bakiminda 6nemli bir yere sahiptir ve saglik

hizmet sunumunda bu gereksinimler bilinmeli,
bunlara karsi farkindalik gelistirilmelidir (1, 2).

Manevi bakim uygulamalari, hastalarin yasam
kalitesini artirdigy, iyilesme siirecini hizlandirdi-
g1 ve hemsirelik bakimini kolaylastirdigi icin cok
onemli ve gereklidir (3, 4). Dabhili klinik hasta-
larinin hastanede yatis surelerinin uzun olmasi
manevi bakim ihtiyaclarini arttirmaktadir (5).

Kronik hastaliklarla mucadelede stati ve rol
kayiplari, 6lim korkusu, sosyal destek eksik-
ligi, yalnizlik, agri, gelecege karsi umutsuzluk
gibi yasamsal kriz donemlerinde hastalarin
kendini guvende hissetme, yasamin anlamini
bulma, sevgi ve ait olma gibi manevi gereksi-
nimler 6n plana ¢ikmaktadir (6, 7). Hastane-
de tedavi goren hastalarin yasama umudunu
desteklemek, manevi gereksinimlerinin des-
teklenmesine rehberlik ve danismanhk etmek
amaciyla saglk profesyonelleri tarafindan ma-
nevi bakimin karsilanmasi gerekmektedir (4, 8).

Hemsireler manevi bakim uygulamalarinda,
oncelikli olarak kendi maneviyatinin farkinda
olmalidir. Sonrasinda, hastalarin manevi ba-
setme yodntemlerini degerlendirerek hastalar-
la isbirligi gelistirmeli ve empati gostermelidir
(9). Hemsirelerin manevi bakima yonelik ih-
tiyaglar belirleyebilmesi ve uygun girigsimleri
planlayabilmesi acisindan manevi bakim ko-
nusunda bilgi, beceri ve yaklasimlarinin profes-
yonel diizeyde olmasi gerekmektedir (10,11).

Manevi bakim oOrnekleri arasinda aktif dinle-
me, danismanlik, duygusal destek, umut asila-
ma, manevi destek ve gerektiginde diger pro-
fesyonellere yonlendirme gibi kavramlar da
bulunur. Hemsirelerin bireyin genel saghgi ve
refahi icin, etkin bir sekilde manevi bakimi sag-
layabilmesi 6nem arz ederken, manevi bakim
yeterliligi icin de 6nemli bir etkendir (12, 13).

Hemsirelikte manevi bakimin kalitesini gelistir-
mek ve uygulama yeterliligi saglayabilmek icin,
bireysel destek ve hasta danismanligi, uzmanla-

ra yonlendirme, hastanin maneviyatina yonelik
tutum veiletisimin degerlendirilmesi 6nemlibe-
ceriveuygulamalardir(14,15).Buduslincelerden
yola cikilarak, yapilan bu calismaiile, dahili klinik-
lerde ¢alisan hemsirelerin manevi bakim yeter-
liliklerinin degerlendirilmesi amaclanmaktadir.

GEREC VE YONTEM

Arastirmanin Tipi

Tanimlayici ve kesitsel tipte bir calismadir.

Arastirmanin Evren ve Orneklemi

Bir devlet Universite hastanesinin dahili klinik-
lerinde ¢alisan 200 hemsire ¢alismanin evrenini
olusturmaktadir. Arastirmada, rneklem secimi-
ne gidilmemis, arastirmada gonullulik esasi dik-
kate alinmistir. Evrenin tamamina ulasilmasi he-
deflenmis ancak calismaya katilmak istememe,
anketlerin toplandigi tarihlerde izinli ve raporlu
olanhemsirelerilegecersiz(eksikdoldurulan)an-
ketlerden dolayi calisma 6rneklemini 171 hemsi-
re olusturmustur. Evrenin % 85,5'ine ulasilimistir.
Arastirmaya Dahil Edilme Kriterleri: Dahili kli-
niklerinde calisan ve arastirmaya katilmak is-
teyen hemsireler calismaya dahil edilmistir.

Arastirma Digslanma Kriterleri

Cerrahi servislerinde, poliklinikler ve idari birim-
lerde calisan ve arastirmaya katilmak isteme-
yen hemsireler 6rneklem disinda birakilmistir.

Veri Toplama Araclari

Verilerin toplanmasinda arastirmacilar tarafin-
dan literatir taranarak (2, 5,16,17) olusturulan
Sosyodemografik Ozellikler Formu (12 madde)
ve Manevi Bakim Yeterlilik Olcegi (MBYO) (27
madde) kullaniimistir.

Manevi Bakim Yeterlilik Olcegi (MBYO)

Bu Olcek, Van Leeuwen ve ark. (18) tarafindan
gelistirilmis, Tirkce formunun gecerlilik ve gi-
venilirligi Daghan ve ark., tarafindan yapilmistir
(19). Olcek, manevi bakimin degerlendirilmesi
ve uygulanmasi, manevi bakimda profesyo-
nellik ve hasta danismanlidi, hastanin manevi-
yatina karsi tutum ve iletisim olmak {izere ma-
nevi bakimla igili hemsirelik yeterliliginin Ug¢
alanindan ve toplam 27 maddeden olusmak-
tadir. Olcekten alinabilecek en diisiik puan 27,



en yuksek puan ise 135'dir. Alinan puanin yuk-
sek olmasi manevi bakimla iliskili hemsirenin
yeterlilik algisinin oldugunu go&stermektedir.
Besli likert tipi Olcek “Kesinlikle katilmiyorum
(1) ve Tamamen katiliyorum (5)” seklinde cevap-
lanmakta ve 1'den 5% dogru puanlanmaktadir.
Olcegin Cronbach’s Alpha degeri 0,97, manevi
bakimin degerlendirilmesi ve uygulanmasi alt
boyutunda (6 madde) 0,94, manevi bakimda
profesyonellik ve hasta danismanhgi alt bo-
yutunda (15 madde) 0,96, hastanin manevi-
yatina karsi tutum ve iletisim alt boyutunda (6
madde) 0,97 olarak bulunmustur (19). Yapilan
bu calismada, MBYO Cronbach’s Alpha dege-
ri 0,97, manevi bakimin degerlendirilmesi ve
uygulanmasi alt boyutunda (6 madde) 0,93,
manevi bakimda profesyonellik ve hasta da-
nismanlidi alt boyutunda (15 madde) 0,97, has-
tanin maneviyatina karsi tutum ve iletisim alt
boyutunda (6 madde) 0,97 olarak belirlenmistir.

Verilerin Toplanmasi

Yapilan bu calismada hemsirelere arastirma
hakkinda bilgi verilmis, yazili onamlari alin-
mis, anket formlari dagitilmis ve hemsireler
tarafindan bireysel yanitlamalari saglanmis-
tir. Formlar bir defa uygulanmistir. Veri top-
lama formlarinin uygulanmasi yaklasik 10
dakika strmustir. Uygulama 10 Mayis - 10
Temmuz 2022 tarihleri arasinda yapilmistir.

Etik Kurul

Arastirmaya baslamadan 6nce i¢ Hastaliklar
Hemsireligi Anabilim Dali akademik kurul izni
ve Afyonkarahisar Saglk Bilimleri Universite-
si Klinik Arastirmalar Etik Kurulu tarafindan
13.05.2022 tarih, KAEK-2 kod numarali, 2022-6
sayili etik kurul karar ile onay alinmistir. Ca-
hsmaya baslamadan once arastirmaya kati-
lan hemsirelerden yazili onamlari alinmistir.
Formlarda hemsire isimlerine yer verilmemistir.

istatistiksel Analiz

Veriler bilgisayar ortaminda SPSS for Windows,
Version 26.0 (Statistical Package for the Social
Sciences) programi kullanilarak degerlendi-
rilmistir. Hemsirelerin sosyo-demografik 6zel-
likleri arastirmanin bagimsiz degiskenlerini,
MBYO ise bagimli degiskenini olusturmaktadir.
Hemsirelere ait demografik bilgiler, ylizdelik ve
frekans yardimi ile hesaplanmistir. Arastirma-
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ya katilan hemsirelerden elde edilen verilerin
normal dagilim gosterip gostermedigini belir-
lemek icin Carpiklik (skewness) testi yapilmis-
tir. Toplam MBYO ve alt boyutlarinin puanlari
normal dagilim gostermemektedir. Carpikhk
katsayisinin -1 ile +1 arasinda olmamasi degis-
kenlerden elde edilen puanlarin normal dagihm
gostermedigini belirtir (20). Normal dagilima
sahip olmayan verilerde parametrik olmayan
testlerden Mann-Whitney U ve Kruskal Wal-
lis H testi uygulanmistir. Sonuglar % 95 giiven
araliginda (p<0,05 anlamli) degerlendirilmistir.

BULGULAR

Gahismaya katilan hemsirelerin %65,5'inin 22-
30 yas arasinda, %77,2'sinin kadin, %58,5'inin
evli, %67,8'inin lisans ve lisanslsti egitim me-
zunu, %40,9’unun 1-5 yildir calistigi, %87,1'inin
klinik hemsiresi olarak calistigi gorilmekte-
dir. Hemsirelerin %70,8'i daha 6nce manevi
bakim hakkinda bilgi aldigini ve bilgi alan-
lardan %36,8'i bu bilgiyi okuldan aldiklarini,
%64,9'u manevi bakim hakkinda bilgi almak
istediklerini, %90,6's1 hastalara manevi baki-
min gerekli oldugunu distnduklerini, %54,4'G
manevi bakim verme konusunda kendilerini
yeterli bulduklarini ve %94,2'si manevi bakimin
etkisine inandiklarini belirtmislerdir (Tablo1).

Tablo 1: Hemsirelerin tanitici 6zellikleri

Degiskenler n %
Yas (y1)

22-30 112 65,5
31-40 39 22,8
41 ve lizeri 20 11,7
Cinsiyet

Kadin 132 77,2
Erkek 39 22,8
Medeni durum

Evli 100 58,5
Bekar 71 41,5
Ogrenim durumu

Lise ve 6n lisans 55 32,2
Lisans ve lisansiisti 116 67,8
Calisma siiresi

1-5y1l 70 40,9
6-10 y1l 55 32,2
11-15y1l 18 10,5
16 y1l ve tizeri 28 16,4
Klinik gorevi

Sorumlu hemsire 22 12,9
Servis hemsiresi 149 87,1
Manevi bakim hakkinda bilgi alma

Alan 121 70,8
Almayan 50 29,2

Manevi bakim hakkindaki bilgiyi nereden aldig: (n:121)
Mezun oldugu egitim kurumundan 63 36,8

Yazili, s6zlii basin 39 22,8
Bilimsel yollar 14 8,2
Diger (aile, arkadaslar) 5 29
Manevi bakimla ilgili egitim alma istegi

Evet 111 64,9
Hayir 60 35,1
Hastaya manevi gerekli lisii

Evet 155 90,6
Hayir 16 9,4
Manevi bakim vermede kendisini yeterli gorme durumu

Yeterli 93 54,4
Yeterli degil 78 45,6
Manevi bakimin etkisine inanma

Evet 161 94,2
Hayir 10 58

TOPLAM 171 100.0
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Arastirmada kullanilan manevi bakim yeterlilik
dlcegi (MBYO) ve alt boyutlarina yénelik arit-
metik ortalama ve standart sapma degerleri
Tablo 2'de sunulmustur. MBYO'ye iliskin genel
ortalama degeri x=3,50+0,84 olarak hesaplan-
mis olup, bu deger hemsirelerin genel manevi
bakim yeterlilik dizeylerinin (5'li 6lgekte 3, orta
degeri gosterdigi icin) orta duzeyde oldugu-
nu gostermektedir. Alt boyutlara iliskin orta-
lamalar incelendiginde hemsirelerin hastanin
maneviyatina karsi tutumu ve iletisimi dizey-
lerinin (x=3,85+1,06), manevi bakimin deger-
lendirilmesi ve uygulanmasi (x=3,41+0,89), ile
manevi bakimda profesyonellik ve hasta danis-
manligi (x=3,39+0,87) alt puan dlizeylerinden
daha yuksek oldugu tespit edilmistir (Tablo 2).

Tablo 2: Hemsirelerin MBYO élcek ve alt dlceklerine yonelik be-
timsel istatistikler

Alt Olgek;/Olgek Madde Sayisi ~ Ort.%5SS

Manevi bakimin degerlendirilmesi ve uygulanmasi 6 341089
Manevi bakimda profesyonellik ve hasta danigmanhig1 15 3,39+0,87
Hastanin maneviyatina kars tutumu ve iletigimi 6 3,85+1,06
MBYO toplam puan ortalamas 27 3,50£0,84

Hemsirelerin MBYO ve alt boyutlarinin bireysel
Ozelliklere gore karsilastirilmasi Tablo 3'te gos-
terilmektedir. Yas, cinsiyet, medeni durum, ca-
lisma siresi ve hemsirelerin manevi bakim hak-
kinda bilgi alma istekleri bakimindan toplam
MBYO ve alt boyut puan ortancalari arasinda is-
tatistiksel olarak anlamli bir fark olmadigi gorul-
mustir (p>0,05). Bunun disinda, hemsirelerin,
egitim duzeyi, klinik gorevi, manevi bakim hak-
kinda bilgi aldigi yer, hastaya manevi bakimin
gerekli oldugunu disiinme, manevi bakim ver-
mede kendisini yeterli gérme durumu ve mane-
vi bakimin etkisine inan¢ durumlari ile toplam
MBYO ve alt boyut puan ortancalari arasinda
istatistiksel olarak anlamli bir fark oldugu be-
lirlenmistir (p<0,05). Buna gore, lisans ve lisan-
sustu egitim alan hemsirelerin lise ve 6n lisans
egitimi alan hemsirelere gore, manevi bakimin
degerlendirilmesi ve uygulanmasinda daha ba-
sarili olduklari belirlenmistir (p=0,048). Klinik
gorevine gore, sorumlu olarak ¢alisan hemsire-
lerin, servis hemsirelerine gére manevi bakimin
degerlendiriime ve uygulanmasi (p=0,035) ile
hastanin maneviyatina karsi tutum ve iletisim
(p=0,001) becerilerinin daha gelismis oldugu
gOrilmustir. Manevi bakim hakkinda bilgi alan
hemsirelerden, bu bilgiyi, bilimsel yollardan
(kongre, sempozyum) alanlar, sirasiyla basin-
dan, digerlerinden (aile, arkadaslar) ve mezun

oldugu egitim kurumundan alanlara gore, top-
lam manevi bakim yeterliligi (p=0,003), mane-
vi bakimin degerlendirilmesi ve uygulanmasi
(p=0,015), manevi bakimda profesyonellik ve
hasta danismanhdi (p=0,007) ile hastanin ma-
neviyatina karsi tutum ve iletisim (p=0,026)
konularinda daha yulksek puanlar elde ettik-
leri ortaya cikmistir. Hastaya manevi bakimin
gerekli oldugunu disiinen hemsirelerin, top-
lam manevi bakim yeterliligi (p=0,004), mane-
vi bakimin degerlendirilmesi ve uygulanmasi
(p=0,001) ve manevi bakimda profesyonellik
ve hasta danismanhgi (p=0,005) konularinda
daha basarilh olduklari goérulmustir. Manevi
bakim vermede kendisinin yeterli oldugunu
distiinen hemsirelerin, toplam manevi bakim
yeterliligi (p=0,001), manevi bakimin degerlen-
dirilmesi ve uygulanmasi (p=0,001) ve manevi
bakimda profesyonellik ve hasta danismanlig
(p=0,001) konularinda daha ytksek puanlara
sahip olduklar belirlenmistir. Hastada manevi
bakimin etkili olduguna inanan hemsirelerin-
de toplam manevi bakim yeterliligi (p=0,010),
manevi bakimin degerlendirilmesi ve uygulan-
masi (p=0,017) ile manevi bakimda profesyo-
nellik ve hasta danismanliginda (p=0,010) daha
yuksek puanlar aldiklari gortlmustur (Tablo 3).
Tablo 3: Hemsirelerin MBYO ve alt boyutlarinin bireysel ézellik-
lere gore karsilastiriimasi

Toplam MBYO

Manevi Bakim Manevi Bakimda
Degerlendirilme ve  Profesyonellik ve
Hasta g

Hastanin Maneviyatina
Kargi Tutum ve Iletisim

Med (Min-Max) Med (Min-Max) Med (Min-Max) Med (Min-Max)
Yas (yil)

2230 99 (30 - 135) 22 (6-30) 53 (16-75) 24 (6-30)
31-40 102 (27 - 135) 22 (6-30) 54 (15 - 75) 24 (6 -30)
41-50 96,5 (62 - 134) 20,5 (13 -30) 51,5 (34-75) 24 (15-30)
Testist. KW= 0,124 KW= 0,038 KW= 0,403 KW= 2,601
p 094 0981 0,818 0272
Cinsiyet

Kadin 99 (27 - 135) 22 (6-30) 53 (15-75) 24(6-30)
Erkek 96 (27 - 135) 21 (6-30) 53(15-75) 24 (6-30)
Testist. 7=-0,112 7=-0,176 7=-0,446 7=-0,083
p 0911 0,86 0,656 0934
Medeni durum

Evli 99 (27-135) 22 (6-30) 52 (15-75) 24 (6-30)
Bekar 98 (30-135) 21 (6-30) 53 (16-75) 24 (6-30)
Test st. 7= -0,969 7=0,785 7=-0,665 7=-1399
p 0333 0432 0,506 0,162
Egitim diizeyi

SML ve On lisans 95 (27 - 135) 21(6-30) 51(15-75) 24 (6-30)
Lisans ve istil 100 (27 - 135) 22 (6-30) 54 (15 -75) 24 (6-30)
Testist. 7=-1,737 7=-1,978 7=-1,629 7=-1,326
p 0,082 0,048 0,103 0,185
Calisma siiresi

1531 96 (30-135) 21 (6-30) 51,5 (17-75) 24 (6-30)
6-10 y1l 101 (27-135) 22 (6-30) 53 (15-75) 24 (6-30)
11-15y1l 103 (75-117) 22 (16-24) 53,5 (45-69) 24 (12-30)
16 yil ve iizeri 97 (27-135) 22 (6-30) 51(15-75) 24,5 (6-30)
Testist. KW= 2,763 KW= 0,785 KW= 2,843 KW= 4,836
p 043 0,853 0416 0,184
Klinik gorevi

Sorumlu hemsire 1015 (83-134) 23 (12-29) 53 (39-75) 28,5 (18-30)
Servis hemsiresi 98 (27-135) 21(6-30) 53 (15-75) 24 (6-30)
Testist. 7=-1,731 7=-2,108 720,757 7=-3473
p 0,083 0,035 0,449 0,001
Manevi bakim hakkinda bilgi aldig1 yer

Egitim kurumu 98 (27-135) 21 (6-30) 51(15-75) 24(6-30)
Basin 102 (55-134) 22 (12-30) 55 (21-75) 24 (6-30)
Bilimsel y (kongre,

semporyam) 1105 (27-135) 24.(6-30) 59 (15-75) 28 (6-30)
Diger (aile,

arkadasiar) 103 (85-108) 24(20-24) 55 (47-60) 24 (18-26)
Testist. KW=14,225 KW=10,489 KW=12,155 KW=9,237
p 0,003 0,015 0,007 0,026
Manevi bakimla ilgili egitim alma istegi

Evet 98 (27 - 135) 22 (6-30) 53 (15-75) 24(6-30)
Hayir 100 (27 - 135) 21,5 (6 - 30) 53 (15-75) 24 (6-30)
Testist. 7=-033 7=-0,263 7=-07 7=-0967
p 0,741 0,793 0,484 0334
Hastaya manevi bakimin gerekli oldugunu diisiinme

Evet 100 (27 - 135) 22 (6-30) 53 (15-75) 24(6-30)
Hayir 76,5 (27 - 118) 17 (6- 28) 42,5 (15 -60) 24(6-30)
Testist. 7=-29 7=-3359 7=-2,801 7=-113
p 0,004 0,001 0,005 0,259
Manevi bakim vermede kendisini yeterli gorme durumu

Evet 105 (27 - 135) 23 (6-30) 56 (15-75) 24(6-30)
Hayir 94(27-134) 20 (6-30) 49 (15-74) 24 (6-30)
Testist. 7= -4,232 7=-3997 7= -4,157 7=-146
p 0 0 0 0,144
Manevi bakimun etkisine inang

Evet 100 (27 - 135) 22 (6-30) 53 (15-75) 24 (6-30)
Hayir 76 (27 - 108) 15 (6-24) 40,5 (15 - 60) 23,5 (6 - 25)

Test ist. 7=-2,591 7=-2,385 Z=-2,59 7=-1,906
p 0,01 0,017 0,01 0,057




TARTISMA

Yapilan calismadan elde edilen sonuclara gore,
yas, cinsiyet, medeni durum, calisma suresi
degiskenlerinin, hemsirelerin manevi bakim
dizeylerini etkilemedigi belirlenmistir. Hemsi-
relerin yas (1, 21) ve calisma suresinin (21, 22)
manevi bakimi etkilemedigini gosteren arastir-
malar yapilan ¢alisma ile parelellik gostermek-
tedir. Bu durum, manevi bakim’'in hemsirelerin
dinya gorisu ve bakis acilarina bagli olarak
degiskenlik gosterebilmesi ile aciklanabilir.
Ek olarak, hemsirelerin kisisel distince yapisi-
nin, konuya ilgisinin, manevi zenginliginin'de
bakimda etkili olabilecegi distnilmektedir.
Yapilan bu calismada, hemsirelerin toplam MB-
YO'ye iliskin ortalama (x=3,50+0,84) olarak he-
saplanmis olup, bu deger hemsirelerin genel
manevi bakim yeterlilik seviyelerinin orta du-
zeyde oldugunu gostermektedir. Alt boyutlara
iliskin ortalamalar incelendiginde ise, hemsi-
relerin hastanin maneviyatina karsi tutum ve
iletisim duzeylerinin (x=3,85+1,06), manevi
bakimin degerlendiriimesi ve uygulanmasi
(x=3,41+£0,89) ile manevi bakimda profesyonel-
lik ve hasta danismanhgi (x=3,39+0,87) diizeyle-
rinden daha yuiksek oldugu sonucuna ulasiimis-
tir. Olcekten alinan toplam puan ortalamasinin
5’e yaklasmasi manevi bakim yeterlilik duzeyi-
nin yukseldigini gostermektedir (2, 17). Bu ne-
denle calismamiza katilan hemsirelerin manevi
bakim yeterliliklerinin orta diizeyde oldugu ve
literatlirde yer alan manevi bakimla ilgili diger
calisma bulgulariyla benzerlik gosterdigi go-
rilmektedir (17, 23 - 25). Elde edilen bulgularin
aksine manevi bakim yeterlilik puan ortalama-
larinin distk oldugu calismalar da bulunmak-
tadir (26, 27). Bu verilere gore, calismaya katilan
hemsirelerin toplam MBYO ve alt dlcek puanla-
rinin orta diizeyde oldugu yani olumlu ancak is-
tenen diizeyde olmadigi kanaatini olusturmak-
tadir. Bu durum, hemsirelerin 6z dlistince yapisi,
maneviyat duyarliligi, manevi bakima istekliligi,
calisma ortami ve kosullari, calisma ekibi ile ile-
tisimi, hastanin iletisime acik olmasi gibi bircok
faktoriin hemsirenin manevi bakim vermesinde
etkili (4, 28) olabilecegi ile agiklanabilmektedir.
Lisans ve lisansustu egitim alan hemsirelerin
lise ve Onlisans egitimi alan hemsirelere gore,
manevi bakimin degerlendirilmesi ve uygu-
lanmasinda daha basarili olduklari belirlenmis-
tir. Yapilan calisma sonuclarina paralel olarak,
hemsirelerin egitim duzeyi arttikca manevi
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bakim puanlarinin da arttigini gésteren calis-
malar (22, 29) bulunmaktadir. Ancak yapilan
calismanin aksine egitim duzeyinin, manevi
bakimi etkilemedigini gosteren (1, 21) calis-
malar da bulunmaktadir. Bu durum, egitim
seviyesinin artmasi ile birlikte hemsirelerin
profesyonel bakis agisinin geliserek, hasta ile
etkili iletisim yeteneklerininde artabilecegi, bu
durumun manevi bakim agisindan olumlu bir
sonu¢ olusturmus olabilecegi ile agiklanabilir.
Klinik gorevinde sorumlu olarak calisan hem-
sirelerin manevi bakimin degerlendirilmesi ve
uygulanmasi ile hastanin maneviyatina karsi
tutum ve iletisim puanlarinin yiksek olmasi
nedenleri ile, servis hemsirelerine gére daha
guc¢li oldugu sonucuna ulasilmistir. Literatur
incelendiginde, Adib-Hajbaghery ve ark!nin
(30) calismasi, elde edilen bulgularla benzer-
lik gosterirken, Riahi ve ark/nin (27) calisma-
st aksini gostermektedir. Bu durum, sorumlu
hemsirelerin en deneyimli olan hemsirelerden
secilmesi ile acgiklanabilir. Buna gore, artan
tecriibe ile birlikte hemsirelerin manevi ba-
kimla ilgili sorunlarla daha etkili mucadele
edebilmeleri, zaman icerisinde mesleki olgun-
lasmanin bir sonucu olarak hastalarla iletisim
kurabilme yetenekleri ve sorun ¢c6zme becerile-
rinin daha gelismis olabilecegi ile aciklanabilir.
Manevi bakim hakkinda bilgi alan hemsireler-
den, manevi bakim hakkinda bilimsel yollarla
(kongre, sempozyum) bilgi alan hemsirelerin
puanlarinin sirasiyla yazil s6zli basindan, di-
gerlerinden (aile, arkadaslar) ve mezun oldugu
egitim kurumundan bilgi alan hemsirelere gore,
toplam MBYO, manevibakimindegerlendirilme-
si ve uygulanmasi, manevi bakimda profesyo-
nellik ve hasta danismanligiile hastanin manevi-
yatina karsi tutum ve iletisim puanlarinda daha
yuksek degerlere sahip olduklari gérilmustdr.
Literatur incelendiginde manevi bakim ile ilgili
ders alan, bilgisi olan hemsirelerin, manevi ba-
kimla ilgili 6lcek puanlarinin olumlu gorildigu
calisma ornekleri oldugu (25, 30 - 32) gibi, ya-
pilan bu calismadan farkh olarak manevi bakim
hakkinda bilgi alma degiskenin manevi bakimla
ilgili 6lcek puanlarinda etkili olmadigini goste-
ren ¢alismalar da (24, 33, 34) bulunmaktadir. Bu
durumun, calismaya katilan hemsirelerin birey-
sel ozelliklerinden kaynaklandigi disiiniilmek-
tedir. Ayrica, bu durum bilimsel yollarla (kongre,
sempozyum) bilgi alan hemsirelerin manevi ba-
kima bireysel ilgi duymasiyla iliskilendirilebilir.
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Bunun yaninda yazili, s6zIi basinin takip edil-
mesi de hemsirelerin manevi bakimla ilgili me-
rak ettiklerini arastirma isteginden de kaynak-
laniyor olabilir. Hemsirelik egitiminde manevi
bakimla ilgili genel gecer bir mifredatin olma-
yisl, mezun olunan egitim kurumundan alinan
bilginin 6neminin yeterince vurgulanmamasi
ve soyut kalmasi egitimin etkin kullanilamama-
sina sebep olabildigi kanaatini olusturmaktadir.

Hemsire olarak hastaya manevi bakim veril-
mesi gerektigini disinen, hastaya manevi ba-
kim verme ile ilgili kendisini yeterli bulan ve
hastalarin hastalik strecini iyilestirme Uzerine
manevi bakimin etkili olduguna inan hemsire-
lerin, toplam manevi bakim yeterliligi, manevi
bakimi degerlendirme ve uygulama ile mane-
vi bakimda profesyonellik ve hasta danisman-
hd1 konularinda daha yulksek degerlere sahip
olduklari gorilmustir. Hastaya manevi bakim
verilmesi gerektigini diistinen (16, 35, 36) hem-
sirelerin, hastaya manevi bakim verme ile ilgi-
li kendisini yeterli bulan (23, 30) hemsirelerin,
hastalarin hastalik strecini iyi gecirme Uzeri-
ne manevi bakimin etkisi olduguna inanan (1,
36) hemsirelerin manevi bakim yeterliliklerinin
olumlu oldugunu gosteren calismalar mev-
cuttur. Hemsirelerin maneviyatla ilgili bakis
acilari, hastanin manevi gereksinimlerinin be-
lirlenmesi, buna uygun girisimlerin planlamasi
ve uygulanmasini 6énemli derecede etkilemek-
tedir. Bu durum, hemsirelerin manevi bakim
gorusleri ile manevi bakim uygulamalari ara-
sinda olumlu ancak gelistirilmesi gereken bir
iliski oldugunu gostermektedir. Hemsirelerin
manevi bakima bakis acilarinin olumlu olmasi
ile manevi bakimin hemsirelik uygulamalarina
entegre edilebilme becerilerinin yapilacak egi-
timlerle artirilabilecegi 6ngorilmektedir (35).

Yapilan calismadan elde edilen sonuglara gore,

- Hemsirelerin toplam manevi bakim yeterlilik
seviyelerinin orta diizeyde oldugu gorulmek-
tedir. Alt boyutlara iliskin ortalamalar incelen-
diginde ise, hemsirelerin hastanin maneviyati-
na karsi tutum ve iletisim diizeylerinin, manevi
bakimin degerlendirilmesi ve uygulanmasi, ile
manevi bakimda profesyonellik ve hasta danis-
manligi duzeylerinden daha iyi oldugu belir-
lenmistir. Dolayisiyla, hemsirelerin manevi ba-
kim yeterlilikleri orta diizeyde, ancak istenen
seviyede degildir.

Bu sonuclar dogrultusunda,

- Hemsirelerin manevi bakim yeterliliklerinin
artmasi ve uygulama becerilerinin gelistiriime-
si icin hizmet ici egitim programlarin dizen-
lenmesi, konu ile ilgili kongre, sempozyumlara
katilim firsatlarinin saglanmasi, bu dogrultuda
hemsirelerin calisma planlarinin diizenlenmesi,

- Hemsirelerin motivasyonunu ve farkindahgini
artirici konu ile ilgili programlar diizenlenmesi
onerilebilir.
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OZET

AMAGC: Bu calismada kegiboynuzu bitkisinin antioksidan etki-
si, nikotin kaynakli oksidatif strese ve rat hipokampusi cornu
ammonisinde (CA) piramidal hiicre sayisina etkisi arastirilmistir.

GEREC VE YONTEM: Calismada 28 adet yetiskin Wistar Albi-
no erkek rat kullanildi. Ratlar kontrol grubu, kegiboynuzu gru-
bu, nikotin grubu ve nikotin+ke¢iboynuzu grubu olmak lizere
dort gruba ayrildi. Deney grubuna nikotin, tedavi grubuna ise
nikotin ile birlikte keciboynuzu ekstresi uygulandi. Akciger, be-
yin, bobrek, kalp ve karaciger dokularinda superoksit dismutaz
(SOD), glutatyon (GSH), glutatyon disdlfit (GSSG), total oksidan
seviye (TOS), total antioksidan seviye (TAS) degerleri spektrofo-
tometrik analiz ile 6lctldl. Oksidatif stres indeksi (OSI) ve GSH/
GSSG degerleri sirastyla TOS/TAS ve GSH/GSSG oranlari seklinde
hesaplandi. CA'daki piramidal hiicre sayisi, optik fraksiyonlama
teknigi kullanilarak belirlendi.

BULGULAR: Nikotin grubunun bébrek dokusundaki TAS diize-
yinin kontrol ve kegiboynuzu gruplarina gére anlaml derecede
disik oldugu goriildi. Beyin dokusunda, nikotin grubunun TAS
dizeyi diger gruplara gore 6nemli dlclide dustiktl (p<0.001).
Nikotin grubunun OSI degeri karaciger dokusunda kontrol gru-
buna gore anlamli derecede yliksekti (p<0.001). Nikotine maruz
kalmanin CA'daki piramidal hiicre sayisinda 6nemli bir azalma-
ya neden oldugu gosterildi.

SONUC: Keciboynuzu bitkisinin oksidatif stres olusumunda TAS
diizeyini artirarak nikotine karsi antioksidan &zelliklere sahip
onemli bir fitomedikal bitki olabilecedi kanisina variimistir.

ANAHTAR KELIMELER: Keciboynuzu 6zii, Nikotin, Oksidatif
stres, Piramidal hicreler.
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ABSTRACT

OBJECTIVE: In this study the antioxidant effect of carob plant,
it's effects of nicotine-induced oxidative stress and the number
of pyramidal cells in the rat hippocampus in cornu ammonis
(CA) were investigated.

MATERIAL AND METHODS: In the study, 28 adult Wistar Al-
bino male rats were used. Rats are divided into four groups
as control group, carob group, nicotine group and nicotine +
carob group. Nicotine was applied to the experimental group,
and carob extract was applied to the treatment group as well
as nicotine. Superoxide dismutase (SOD), glutathione (GSH),
glutathione disulfide (GSSG), total oxidant capacity (TOS), total
antioxidant capacity (TAS) values were measured by spectrop-
hotometric analysis on the lung, brain, kidney, heart and liver
tissues. Oxidative stress index (OSI) and GSH / GSSG values, res-
pectively, were calculated as TOS/TAS and GSH/GSSG rates. The
number of pyramidal cells in the CA was estimated using the
optical fractionator technique.

RESULTS: It is seen that the TAS level in the kidney tissue of the
nicotine group is significantly lower than the control and carob
groups. In brain tissue, the TAS level of the nicotine group was
significantly lower than that of other groups (p<0.001). The OSI
value of the nicotine group was significantly higher in liver tis-
sue compared to the control group (p<0.001). Nicotine exposu-
re has been shown to cause a significant reduction in the num-
ber of pyramidal cells in CA.

CONCLUSIONS: It is understood that Carob plant is an impor-
tant phytomedical plant that has antioxidant properties against
nicotine by increasing TAS level in oxidative stress formation.

KEYWORDS: Carob extract, Nicotine, Oxidative stress, Pyrami-
dal cells.
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INTRODUCTION

Smoking and exposure to nicotine are preva-
lent social habits that pose a major harm. In fact,
due to the realization that they are safer than
conventional tobacco use, electronic nicotine
delivery systems (ENDS) or electronic cigarettes
(E-Cig) that have recently appeared have greatly
increased in popularity, especiallyamongyoung
populations (1). It is known that the electronic
cigarettes used also have nicotine-containing
forms (2). The point we want to draw attention
to here is the nicotine substance found in to-
bacco products consumed. Nicotine is the pri-
mary ingredient that causes addiction in tobac-
co products. Nicotine is an alkaloid compound
extracted from the leaves of the tobacco plant.
Nicotine, one of the main toxic components of
cigarette smoke, can be rapidly absorbed by
the respiratory system and reach high levels in
the blood and brain (3 - 6). Negative effects on
immunological, genetic, and reproductive sys-
tems have also been shown, in addition to their
role in the origins of cancer and cardiovascu-
lar diseases. The balance between oxidant and
antioxidant systems is held responsible for the
occurrence of these negative effects (4). By bre-
aking the mitochondrial respiratory chain and
promoting the generation of reactive oxygen
species (ROS), including hydrogen peroxide, ni-
cotine is known to cause oxidative stress (3, 7).

Oxidative stress occurs as a result of the dis-
turbance between free radicals resulting from
cellular events and antioxidants (8, 9). Free ra-
dicals here; they can be endogenous (as a re-
sult of oxygen use during aerobic metabolism)
or exogenous (with the effect of smoking, air
pollution, sun rays, X-Ray) (8,10). There are de-
fense mechanisms called antioxidants in or-
der to prevent oxidative stress caused by free
radicals, especially ROS, and related tissue da-
mage. Medicinal and aromatic plants with rich
phenolic content are also used as antioxidant
sources (9, 11). Carob is also an antioxidant
plant (12). In the world, carob mostly has a Me-
diterranean climate; Spain, Italy, Morocco, Por-
tugal, Greece, Cyprus and Turkey are grown in
countries like (13). The antioxidative properties
of carob extract, rich in phenolic substances,
have been demonstrated by different studies
(14, 15). Some of the studies focused on the
hippocampus, a part of the brain that cont-

rols crucial behavioral and cognitive processes,
such as mechanical learning and labor (16,17).
There are studies indicating that nicotine cros-
ses the blood brain barrier and prepares the
ground for functional loss in the brain (18,19).

In our study, we evaluated the antioxida-
tive effect of carob plant against nicoti-
ne-induced oxidative stress in terms of bi-
ochemical parameters and pyramidal cells.

MATERIALS AND METHODS

Study Design and Animals Groups

The study used 28 Wistar Albino rats (adult
male) weighing 180-220 g. One week prior to
the experiment, the animals had unrestricted
access to food and water to ensure their com-
fort in the lab. Animal welfare requirements
called for frequent cleaning and ventilation of
cages. Throughout the experiment, the animals
were kept in a temperature-controlled environ-
ment (20-23 °C) with a 12-hour light/dark cycle.

Experimental Groups

During the experiment, 0.9 percent saline was
injected subcutaneously (s.c.) once daily into
the control group (C) (n=6). 800mg/kg of carob
extract was administered by gavage to the ca-
rob group (CRB) (n=7). Nicotine group (N), n=7,
received 4 mg/kg of nicotine (s.c)). The nicotine
+ carob (N + CRB) group (n = 8) received 4 mg/
kg of nicotine and 800 mg/kg of carob extract.
All groups had these procedures for 35 days.

Preparation of Nicotine and Carob Extract

Nicotine hydrogen tartrate (95% nicotine: Sig-
ma, USA) was used in the study. As the sol-
vent solution, normal saline was used to ad-
just the amount of nicotine to be given to
animals. 100 g of dried carob powder was
mixed with 1000 ml distilled water. The mixtu-
re was made for 24 hours at room temperatu-
re. This mixture was passed through a What-
man No. 1 filter, and evaporated at 40°C water
and concentrated. This extract was dissolved
in saline and injected intraperitoneally (i.p.).

Taking Tissue Samples

At the conclusion of the 35-day trial period, all
animals were sacrificed using the vertebral cer-
vical dislocation technique while anesthetized



with xylazine/ketamine (75 mg/kg)-(10 mg/kg)
in accordance with the procedure suggested
by the Institutional Animal Ethics Committee.
The organ tissues (liver, kidney, heart, lung,
and brain) had the connective tissue around
them removed and kept for the experiment.

Antioxidant indices and cytokines measurements

Using modified techniques, the activities of ca-
talase (CAT), superoxide dismutase (SOD), glu-
tathione (GSH), glutathione disulfide (GSSG),
and glutathione peroxidase (GPx) were evalua-
ted in blood and tissue samples (20). To test the
levels of total oxidative status (TOS; Rel Assay
Diagnostics, Gaziantep Turkey), (21), total an-
ti-oxidative status (TAS, Rel Assay Diagnostics,
Gaziantep Turkey) (22), and thiobarbituric acid
reactive substances/malondialdehyde (TBARS/
MDA; E-BC-K025-S, Elabscince, Houston, US)
(23), colorimetric kits were used. Analyses of
each sample were performed twice. Using the
equation GSH = T-GSH - (2 x GSSG), the glutat-
hione content was determined. The formula
GSH = GSHt - 2 x GSSG was used to determi-
ne the levels of GSH. The values for GSHt, GSH,
and GSSG were converted to nmol of GSH or
GSSG per mg of protein after being normalized
to total protein content (nmol GSH/mg pro-
tein or nmol GSSG/mg protein). The formula
used to determine the oxidative stress index
(OSI) was OSI = [TOS (mol H202 equiv./l) / TAS
(mol trolox equiv./l) x 100]. Commercial ELISA
assay kits were used to evaluate the cytokines
serum levels (IL-6, TNF) (Elabscience, MD, USA).

Stereological Analysis System and Stereological
Analyses

Light Microscope Procedure

Brain hemispheres were routinely kept in 10%
formaldehyde solution for histopathological
and stereological analysis. After the tissues were
embedded in paraffin blocks, 20 um thick secti-
ons were taken in the coronal plane. After the
taken tissues were placed in slides with polyly-
sine, they were kept in incubator for one night.
The next day, it was examined under the li-
ght microscope for histopathological evalu-
ation of the tissues taken from the incubator.

Stereological Procedure

Using the optical disector technique, the num-
ber of pyramidal cells in the CA region of the
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hippocampus was calculated (17,24, 25).The se-
ctions were chosen for the calculations using a
systematic random sampling method. Cross-se-
ction sampling rate was used to determine
the number of pyramidal neurons in the cor-
nu ammonis (CA) region of the hippocampus.

For stereological analyses, we employed a ste-
reology workstation in Kayseri, Turkey. A CCD
digital camera, an image capture card, a com-
puter, a motorized specimen stage control-
led by a computer (Prior Scientific, Cambrid-
ge, UK), a microcator (Heidenhein Traunreut,
Germany), and a light microscope made up
this setup (Leica, Nubloch, Germany). To me-
asure, record, and take digital pictures of the
sections, we used a software program called
Macrobrightfield. To count the total number
of Pyramidal cells in the hippocampus CA re-
gions, the system generated microscope ima-
ges [a 100 x Leica HCX Plan Apo objective]
and presented them on a computer screen.

The hippocampus's CA region's total number of
pyramidal neurons (N) was determined using
1 1 1

the equation N=2Q .= =

N stands for total neurons, XQ for total disec-
tor neurons, ssf for sectional sampling, asf for
area sampling, and tsf for thickness sampling.
In conclusion, the Pyramidal cell was counted if
thelargestnuclearprofilewasseenwithintheun-
biased virtual counting frames spread random-
ly and methodically throughout the designated
regions. The total number of Pyramidal cells was
determined based on the counted number of
Pyramidal cells and the sample probability (26,
27). The optical dissector method was used to
determine how many pyramidal neurons were
present in the CA region of the hippocampus.

Ethical Committee

Rats were handled in accord with institutional
policies and the National Research Council's
Guide for the Care and Use of Laboratory Ani-
mals. The ethics committee approval numbe-
red 2019/31 from the Erciyes University Animal
Experiments Local Ethics Committee in 2019.

Statistical Analysis

For statistical analysis, the SPSS 22 package
program was used. The results are presen-
ted as mean = standard deviation. One-way
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ANOVA was used to compare groups. The dif-
ference between the groups was determined
using the post-hoc Tukey test. A p value of
0.05 or above was considered important sta-
tistically. Pyramidal cells in the hippocampus
CA region were compared using the Krus-
kal Wallis test. For each group, the data were
presented as mean =+ standard deviation.

RESULTS

The tables below present the results of bioc-
hemical analysis on antioxidant enzymes and
oxidative stress parameters for various groups
in rat lung, brain, kidney, heart, and liver tissues
(Table 1-5). The markers of oxidative stress in
lung tissue, TBARS, TOS, and OSI values, were
found to be significantly higher in the N group
than in the C group (p<0.001). It was seen that
TAS, which is an indicator of antioxidant capa-
city, is in the highest CRB group. In addition, it
was concluded that TAS value has close values
in C and CRB groups (p>0.05). When the enzy-
me activities were evaluated, it was found that
the group with the highest SOD and GPx acti-
vities was the N group. CAT activity was found
to be close to each other in the Cand N groups
(p>0.05) and significantly higher than other
groups (CRB and N+CRB) (p<0.001) (Table 1).

Table 1: Biochemical analysis results on oxidative stress para-
meters and antioxidant enzymes in lung tissue by groups

Parameters\Groups C CRB N N+CRB 13

TBARS 4.03£0.19¢ 3.510.26° 5.02£0.58> 4.18£0.31¢ <0.001
SOD 9.08+0.392 8.86+0.25% 13.43+0.34> 11.56£0.31¢ <0.001
CAT 52.9+3.472 46.58+2.25" 52.15%1.62 46.98+3.220 <0.001
GPx 6.55£0.16% 6.29+0.112 10.11£0.43" 8.79£0.55¢ <0.001
TAS 0.95+0.032 0.97+0.072 0.57+0.02> 0.64£0.01b <0.001
TOS 3.82+0.092 4.11+0.282 5.27+0.96> 4.17+0.132 <0.001
[N} 0.4£0.012 0.42+0.03* 0.92+0.18> 0.65£0.03¢ <0.001
GSH 5.68+0.13% 5.740.12 4.48+0.49 5.360.087 <0.001
GSSG 0.87+0.052 0.84+0.022 1.52+0.24> 1.3240.08¢ <0.001
GSH/GSSG 4.5+0.262 4.78+0.122 1.020.72% 2.05£0.25¢ <0.001
Redox potential -71.01£0.282 -71.71£0.312 -57.66+3.76" -64.1£0.82¢ <0.001

Mean values within a row not sharing a common superscript letters (a, b, ¢) were significantly different (p < 0.001). C,
control; CRB, carob; N, nicotine; N+CRB, nicotine+carob; TBARS, thiobarbituric acid reactive substance; SOD, superoxide
dismutase; CAT, catalase; GPx, peroxidase; TAS, total ive status; TOS, total oxidative status; OSI,
oxidative stress index; GSH, glutathione; GSSG, glutathione disulfide

Table 2 shows the results of biochemical analy-
sis on brain tissue. When TOS and OSI valu-
es, which are markers of oxidative stress, are
examined, it is seen that these values are sig-
nificantly higher in N group compared to ot-
her groups (p<0.001). Although the TBARS
value has the highest value in the N group, it
is seen that this value is close to each other
and the difference between them is meaning-
less (p>0.001). The group with the TAS value
at the lowest level was the N group (p<0.001).

When the TAS value of other groups is exami-
ned, it is seen that they are close to each other
(p>0.05). When SOD activities are examined, it
is understood that there is no significant diffe-
rence between the groups and the values are
close to each other (p>0.001). CAT activity was
calculated at close values (p>0.05) in Cand CRB
groups and at significantly higher value from
other groups (N and N+CRB) (p <0.001). It is
observed that GPx activity, which is in the clo-
se values (p>0.05) in the N and N+CRB groups,
is higher than the other groups (C and CRB)
(p<0.001), (Table 2).

Table 2: Biochemical analysis results on oxidative stress para-
meters and antioxidant enzymes in brain tissue by groups

Parameters\Groups c CRB N N+CRB P
TBARS 3362017 35520.31 388:0.115 3.590.32 0011
SOD 13.84£0.83 12.78£0.440 12.61£0.860 13.29+0.66% 0018
CAT 7.88+0.872 6.96:0.38 3.79:0.86> 5.710.8¢ <0.001
GPx 25341732 24.72+1.18 31451340 315741370 <0.001
TAS 1.020.05° 1.05:0.08° 0.49:0.03> 0,990,122 <0.001
TOS 7.19£0.92 7.15£0.63 11491 8.08+0.42: <0.001
osl 0.7£0.112 0.6820.12 23420.36 0.820.112 <0.001
GSH 6.68+1.59 576167 4.01:0.72> 5.78+0.46% 0.005
GSSG 0440.042 044003 0.61:0.03> 0,470,080 <0.001
GSH/GSSG 14.64£4.712 12.53+4.58 457+1.295 10.52+2.16° <0.001
Redox potential -84.56+7.312 -80.73+7.32 -66.27+4.78  -79.58+3.06° <0.001

Mean values within a row not sharing a common superscript letters (a, b, c) were significantly different (p<0.001). C,
control; CRB, carob; N, nicotine; N+CRB, nicotine+carob; TBARS, thiobarbituric acid reactive substance; SOD, superoxide
dismutase; CAT, catalase; GPx, glutathione peroxidase; TAS, total antioxidative status; TOS, total oxidative status; OSI,
oxidative stress index; GSH, glutathione; GSSG, glutathione disulfide

Biochemical analysis results in kidney tissue are
shown in Table 3. Looking at the TBARS level, it
is seen that it is the lowest value in the C group.
The group with the lowest SOD activity isthe N +
CRB group; CAT and GPx activities were found to
be significantin the Cand CRB groups according
to statistical results (p<0.001). TAS level is close
to each other in Cand CRB groups (p>005), and
it is significantly higher than N applied groups
(p<0.001). Itis seen that TOS and OSl levels are
close in the N and N+CRB groups (p>0.05) and
these values are significantly lower in the other
groups (C and CRB groups) (p<0.001) (Table 3).

Table 3: Biochemical analysis results on oxidative stress para-
meters and antioxidant enzymes in kidney tissue by groups

Parameters\ C CRB N N+CRB p
Groups

TBARS 2.91%0.26¢ 3.28£0.25% 3.62:0.25Y 3232030 <0.001
SoD 22.26:0.2 20.32:0.79" 21874158 18.62:0.87¢ <0.001
CAT 23.82:046° 2093112 33.91£5310 32.96:583° <0.001
GPx 70.26:2.53% 67.82+1.06° 87.91£9.720 80.5:1.39> <0.001
TAS 1.38+0.05 1430122 1.1£0.15 1.17+0.140 <0.001
TOS 0.57£0.06 0.57+0.032 0.69+0.11 0.79+0.68" <0.001
ost 004200 0.04204 0.0620.01> 0.06:0.010 <0.001
GSH 5.14£0.99 43110 436:0.74 45940367 0297
GSSG 1.64+0.15% 1.46£0.110 1.79+0.292 1.73£0.13 0.011
GSH/GSSG 1.15+0.782 0.9420.722 0.45+0.38 0.64£0.042 0.137
Redox potential -59.77+5.88¢ -56.41+6.26% -54.58+3.44 -56.53+1.05¢ 0281

Mean values within a row not sharing a common superscript letters (a, b, c) were significantly different (p < 0.05). C,
control; CRB, carob; N, nicotine; N+CRB, nicotine+carob; TBARS, thiobarbituric acid reactive substance; SOD, superoxide
dismutase; CAT, catalase; GPx, i e ; TAS, total ive status; TOS, total oxidative status; 0SI,
oxidative stress index; GSH, glutathione; GSSG, glutathione disulfide




The values shown in Table 4 belong to the re-
sults of biochemical analysis in the heart tissue.
It is seen that TBARS level is significantly lower
in group C compared to other groups (p<0.001).
SOD activity was calculated at the highest va-
lue in the N group. It is observed that CAT and
GPx activities are at the lowest level in the CRB
group and these values in the C group are close
tothevaluesin the CRB group (p>0.05).Itis seen
that TAS level is close in the C and CRB groups
(p>0.05) and is significantly higher than the N
and N+CRB groups (p<0.001).TAS value was sig-
nificantly highest in the CRB group (p<0.001)
and TAS values of the C and CRB groups were
calculated close to each other (p>0.05). TOS and
OSlI values were significantly higher in N group
compared to other groups (p<0.001) (Table 4).

Table 4: Biochemical analysis results on oxidative stress para-
meters and antioxidant enzymes in heart tissue by groups

Parameters\Groups C CRB N N+CRB p
TBARS 2.89+0.192 3.2120.20 3.63£0.24¢ 3.26£0.21> <0.001
SOD 15.5+0.492d 14.44£0.45b 17.13:0.84¢ 14.75£0.49¢ <0.001
CAT 12.6£0.66% 11.17£0.542 18.1£2.86" 16.21£4.72bc <0.001
GPx 31.36%0.982 30.25:0.5* 39.29+4.38> 36.07£0.71> <0.001
TAS 1.53+0.032 1.580.122 1.220.17> 1.3£0.160 <0.001
TOS 7.35£0.46% 6.97x0.72 10.69+1.02b 8.820.26¢ <0.001
osI 0.48+0.032 0.44+0.052 0.88+0.07> 0.690.1¢ <0.001
GSH 3.810.132 3.28%0.75% 2.49+0.8> 3.690.56% 0.004
GSSG 0.56+0.053¢ 0.5£0.062 0.690.05 0.590.04¢ <0.001
GSH/GSSG 4.79+0.442 4.57£1.53 1.68£1.51> 4.24+0.682 <0.001
Redox potential -66.38+0.472 -63.36+6.272 -51.66+8.32b -64.67+3.312 <0.001

Mean values within a row not sharing a common superscript letters (a, b, ¢, d) were significantly different (p < 0.001).
C, control; CRB, carob; N, nicotine; N+CRB, nicotine+carob; TBARS, thiobarbituric acid reactive substance; SOD,
superoxide dismutase; CAT, catalase; GPx, glutathione peroxidase; TAS, total antioxidative status; TOS, total oxidative
status; OS], oxidative stress index; GSH, glutathione; GSSG, glutathione disulfide

The outcomes of the biochemical analysis of
liver tissue are shown in Table 5. These data in-
dicate that the C group has the lowest TBARS
level (p<0.001). SOD and CAT activities were
calculated at the highest value in the K group
(p<0.001). Although the group with the highest
value of GPx activity is the N + CRB group, the-
re is no significant difference when compared
with other groups (p>0.001). When the TAS le-
vels are analyzed, it is seen that they are close
to the Cand CRB groups, and to N and N + CRB
groups (p>0.05). Here, the TAS level is signifi-
cantly higher in CRB and C groups, respectively
(p<0.001). In TOS levels, the group with the hi-
ghest value is the N+CRB group, but it is obser-
ved that it has a close value with the N group
(p>0.05). The group with the highest OSI level
was the N + CRB group (p<0.001) (Table 5).
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Table 5: Biochemical analysis results on oxidative stress para-
meters and antioxidant enzymes in liver tissue by groups

Parameters\Groups C CRB N N+CRB 14
TBARS 3.07£0.132 3.65:0.21> 4.2£0.2¢ 4.05£0.29¢ <0.001
SoD 20.7740.15* 18.7:0.8> 14.780.72¢ 16.56+0.744 <0.001
CAT 25.1940.29* 22.19£1.120 11.34£0.99¢ 15.61£1.05¢ <0.001
GPx 21.06+0.65% 20.51£0.472 20.1¢1.692 22.29+0.83> 0.003
TAS 1.4610.012 1.510.112 0.510.07 0.60.06> <0.001
TOS 8.79+0.672 8.99+0.772 14.84+2.460 12.79£0.87> <0.001
0s1 0.590.052 0.590.052 2.94:0.70 2.15:0.25¢ <0.001
GSH 10.33£0.532 9.14£2.08% 7.021.04¢ 8.3+0.60 <0.001
GSSG 2.51%0.132 227%0.182 3.13:0.33 2.670.452 <0.001
GSH/GSSG 2.1120.312 2.030.892 0.29:0.6> 1.2£0.72%> <0.001

Redox potential -72.82¢1.6* -70.37£6.212 -59.735.14b -66.44+3.54ab <0.001

Mean values within a row not sharing a common superscript letters (a, b, c) were significantly different (p < 0.001). C,
control; CRB, carob; N, nicotine; N+CRB, nicotil ‘ob; TBARS, thic ituric acid reactive ; SOD, superoxide
dismutase; CAT, catalase; GPx, ione pi ; TAS, total ive status; TOS, total oxidative status; OSI,
oxidative stress index; GSH, glutathione; GSSG, glutathione disulfide

Pyramidal Cells in the Hippocampus

The average number of pyramidal cells for each
group was calculated. It was found that the
control group had an average of 620.578 pyra-
midal cells. It can be noticed that the nicotine
group has less total pyramidal cells than the
control group. Between the control group and
the other groups, there is a statistically signifi-
cant difference (Table 6).

Table 6: Number of pyramidal cells in hippocampus CA region
by groups

Experimental Groups Total Pyramidal cell count Section thickness (jum) p

Control 620578445 2 0.001
Nicotine 573623+13.24 20 0.001
Carob 612.3245.17 20 0.001
Nicotine+Carob 586.9763.28 20 0.001

ANOVA test p<0.001 was considered statistically significant. The data are expressed as the mean + standard deviation.

DISCUSSION

In our study on rats, we examined the oxi-
dative and antioxidant states and pyramidal
cell numbers in the hippocampus of nicoti-
ne-induced oxidative stress in tissues with
the optical fractionator method. We also eva-
luated the possible effects of carob plant ext-
ract against the harmful effect of nicotine.

It has been reported that nicotine contained
in cigarette smoke is held responsible for the
occurrence of many diseases. This has led to
different studies on cigarettes and thus on ni-
cotine (28, 29). Some researchers focused on
the relationship between nicotine and oxida-
tive stress. In addition, there are studies in the
literature where antioxidants are used to treat
damage caused by oxidative stress (30 - 32).
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The levels of TBARS, TOS, and OSI were found
to be significantly higher in the nicotine group
when the control group and other groups were
compared in our study's lung tissue's biochemi-
cal analysis data. TAS and GSH levels are signi-
ficantly lower. In contrast, TAS and GSH levels
were found to be significantly greater in the
carob group, while in a 2019 study, the nicoti-
ne group had higher MDA levels and lower GSH
levels in the lung tissue of rats exposed to etha-
nol, nicotine, and caffeine compounds than the
control group (33). Abdel-Rahman et. al, in their
study, investigated both the protective and the-
rapeutic effect of carob plant extract in the lung
tissue of male rats exposed to hookah smoke.
In the study results, they concluded that the
carob plant has a very effective phytomedical
effect against the damage of the hookah (34).

In brain tissue, as a result of the data we ob-
tained from the study, other groups were
compared according to the control group. Ac-
cordingly, TAS level of nicotine group was sig-
nificantly lower than other groups. In addition,
it was concluded that there was no significant
difference between the TAS levels of carob and
nicotine + carob groups and that they were
close to control. The number of pyramidal cel-
Is in brain tissue was found to be significantly
lower in the nicotine group. In the literature,
dark neurons were depicted as being scatte-
red and clustered, frequently undersized and
darkly colored, homogenized with loss of dis-
tinguishable internal cell features. Additionally,
they stated that although abnormal neurons
only compensate around 2 percent of the po-
pulation overall, they predominated in parti-
cular restricted areas (35). The average number
of pyramidal cells in previous studies varied
between 650,000 and 700,000, but in our study,
it was a little lower (26, 27). Any changes in the-
se measurement results are thought to be ca-
used by the particle distribution in the Z axis
of the tissues in the paraffin block. Any chan-
ges in these measurement results are thought
to be caused by the particle distribution in
the Z axis of the tissues in the paraffin block.

Navarro and Bover (10) is observed an incre-
ase in TBARS level in brain cells of rats expo-
sed to nicotine. Similarly, in our study, TBARS
level increased in nicotine group compared

to control group. As a result of our study, it is
seen that the level of TAS in the kidney tissue
of the nicotine group is significantly lower
than the control and carob groups. In anot-
her study, antioxidant properties were emp-
hasized on kidney and liver tissues by decrea-
sing the lipid peroxidation of carob plant (36).

The effects of the fenton reagent on the lipid
peroxidation of extracts of Silybum marianum
and Ceratonia siliqua were examined by Akka-
ya and Yilmaz (37) in their study. As a result, it
was found that plant extracts reduce lipid pe-
roxidation level and significantly protect un-
saturated fatty acids against free radicals (37).
We evaluated this effect of carob with the bi-
ochemical data we obtained from the heart
tissue. Our study's findings revealed that the
nicotine group's TOS level increased statisti-
cally significantly in comparison to the control
group. The levels of TOS in the carob and nico-
tine + carob groups were found to be conside-
rably lower than those in the nicotine group.

In a study conducted by Temiz et al. (38), they
evaluated the antioxidant role of carob and its
protective properties on liver tissue against et-
hanol-induced oxidative stress. They obtained
the result that the locust plant brought the im-
balance caused by ethanol between the MDA
and the fluctuating antioxidant system closer
to normal, especially in tissues (38). In another
study conducted in 2015, they said that carob
plants had an adverse effect on oxidative stress
formation by preventing free radical accumula-
tion in liver tissue (14). As a result of the study,
we obtained data in the same direction. The OSI
value in liver tissue was significantly greater in
the nicotine group than in the control group.
When compared to the nicotine group, this
number was considerably lower in the nicotine
+ carob group. In another study, it was found
that carob plant has an antioxidant effect on
stomach tissue (39). Qasem et al. (40), also emp-
hasized the antioxidant properties of this plant.

Rats were exposed to oxidative stress induced
on by nicotine, and the antioxidant properties
of carob extract were examined. The results
show that the carob plant has antioxidant pro-
perties against nicotine. Depending on the le-
vel of nicotine consumption, the hippocampus
exhibited a different number of pyramidal cells.



According to these findings, carob can be con-
sidered as an alternate product for smokers and
people with diseases causing oxidative stress.
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OZET

AMAG: Diizenli egzersizin saglk lzerindeki tartisilmaz yararh
etkilerine ragmen, bu etkileri diizenleyen altta yatan molekuler
yolaklar hakkinda daha ¢ok veriye ihtiya¢ vardir.Bu calismada,
sedanter saglikli genc kadinlarda diizenli kombine egzersizlerin
serum irisin ve insulin diizeyleri ile lipid profili izerine etkileri-
nin incelenmesi amaglandi.

GEREG VE YONTEM: Arastirmanin 6rneklem grubunu 35 saglik-
I geng sedanter kadin olusturdu. Katilimcilarin yas ortalamalari
21.4+1.94 yil, boy ortalamalari 164.3+£5.89 cm ve viicut agiliklan
62.2+8.1 kg idi. Katihmcilara 10 hafta, haftada 3 giin ve glinde
75'er dakika kombine egzersizler (aerobik + direnc) yaptirildi.
Arastirmada 6¢tlmek istenen degiskenler (boy,viicut agirligi,
bel ve kalca cevresiviicut yag ylzdesi, lipit profili belirtecleri,
irisin ve instlin hormonlari) egzersize baslamadan 6nce(0.haf-
ta) ve egzersiz uyglamasindan (10.hafta) sonra 6l¢iildi. Verilerin
analizi, bagiml 6rneklem t-testi ve pearson kolerasyon testi ile
degerlendirildi.

BULGULAR: Verilerin degerlendirilmesi sonucunda, sedanter
genc kadinlarda 10 haftalik diizenli kombine egzersizlerin in-
stllin diizeyini azaltirken (p=0.003), irisin diizeyilerini artirdigi
(p=0.012) bulunmustur. Lipid profili belirteclerinden biri olan
trigliserit degerlerinde de istatistiksel olarak anlamli bir fark ol-
dugu bulunmustur (p=0.008).

SONUC: 10 hafta boyunca diizenli olarak yapilan kombine eg-
zersizlerin saglikli sedanter geng kadinlarin irisin ve insiilin Gze-
rinde 6nemli etkileri oldugu belirlendi. Aerobik ve direnc egzer-
sizlerinin birlikte uygulanmasinin halk saghgini korumada ve
hareketsizligin neden oldugu hastaliklari 6nlemede ve tedavi
etmede dnemli bir egzersiz tlrl oldugu distinilmektedir.

ANAHTAR KELIMELER: Egzersiz, Kadin, Hormonlar, insiilin, Li-
pidler.
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ABSTRACT

OBJECTIVE: Despite the indisputable beneficial effects of requ-
lar exercise on health, more data are needed on the underlying
molecular pathways that regulate these effects. In this study, it
was aimed to investigate the effects of regular combined exer-
cises on serum irisin and insulin levels and lipid profile in seden-
tary healthy young women.

MATERIAL AND METHODS: The sample group of the study
consisted of 35 healthy sedentary young women. The mean age
of the participants was 21.4+1.94 years, their mean height was
164.3+5.89 cm, and their body weight was 62.2+8.1 kg. The par-
ticipants were given combined exercises (aerobic + resistance)
for 10 weeks, 3 days a week, 75 minutes a day. The variables to
be measured in the study (height, body weight, waist and hip
circumference, body fat percentage, lipid profile markers, irisin
and insulin hormones) were measured before starting the exer-
cise (week 0) and after the exercise application (10 weeks). Data
analysis was evaluated with a dependent sample t-test and pe-
arson correlation test.

RESULTS: As a result of the evaluation of the data, it was found
that 10 weeks of regular combined exercises decreased insu-
lin levels (p=0.003) and increased irisin levels (p=0.012) in se-
dentary young women. A statistically significant difference was
also found in triglyceride values, which is one of the lipid profile
markers (p=0.008).

CONCLUSIONS: It was determined that the combined exerci-
ses performed regularly for 10 weeks have significant effects
on irisin and insulin of healthy sedentary young women. It is
thought that the application of aerobic and resistance exercises
together is an important type of exercise to protect the public
health by preventing and treating diseases caused by inactivity.
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INTRODUCTION

Today, urban living conditions, technological
developments, economic and environmental,
etc. conditions lead individuals to an inactive
lifestyle. Inactive lifestyle, which is a sedentary
lifestyle, and the energy imbalance that occurs
with unbalanced and irregular nutrition cause
health problems (1). It is generally accepted
that the protective effects of exercise on public
health have important benefits related to ener-
gy metabolism. It is also known that there is a
delicate balance in the ratio of energy expendi-
ture to energy intake, and the molecular mec-
hanism underlying this balance is complex (2).

Disruption of energy metabolism causes obe-
sity and metabolic diseases, which are the di-
seases of our age (3). Genetic factors, balanced
and regular diet, regular exercise and physical
activity, as well as metabolic diseases and hor-
mones, affect energy metabolism. Investigating
the structures and mechanisms of action of hor-
mones, knowing the changes that occur in both
acute exercise and regular exercise create new
thoughts and ideas in terms of public health.

The effects of hormones such as irisin, leptin,
ghrelin, insulin, etc. on energy regulation and
their changes in acute and chronic exercise
have been among the important research to-
pics in recent years (2, 4). In this context, one
of the current research topics is to investigate
the circulating level of the hormone irisin (5,
6) secreted by myocytes, which mediates the
positive effects of exercise on metabolism,
and the parameters associated with it. Irisin is
a recently identified peptide hormone derived
from the extracellular domain of the fibronectin
domain-containing protein 5 (FNDC5) (7). Irisin
has been extensively studied by Bostrom et al.,
(2012) for its potential therapeutic aspects (5).
Irisin is involved in the transformation of whi-
te adipose tissue into brown adipose cells by
decomposing uncoupling protein1 (UCP1) (8).
The resulting brown adipocytes are rich in mito-
chondrial UCP1and areinvolvedin heat produc-
tion and energy expenditure (3). It has also been
shown to control mitochondrial biogenesis and
oxidative metabolism in many cell types (5).

Irisinincreases glycerol release and reduces lipid
accumulation in adipocytes, and also increases

glucose uptake capacity by increasing Glucose
transporter type 4 (GLUT4) expression in brown
fat cells (9). Thus, circulating irisin levels are as-
sociated with improved glucose homeostasis
by reducing insulin resistance (10). For these re-
asons, irisin has been proposed as a therapeutic
hormone for obesity and other metabolic con-
ditions (11).When the literature is examined, the
effects of irisin and insulin hormones on energy
metabolism have been observed along with
changes in irisin and insulin hormone levels, bi-
ochemical parameters, and body composition
during regular exercises (3, 5, 12). However, whi-
le studies indicate that irisin level increases with
acute and chronic exercise (13), it has been re-
ported in the literature that acute exercise does
not have an increasing effect on irisin level (14,
15) and exercise has irisin-reducing effects (16,
17). In the literature, it is seen that exercise has
different effects on the irisin level, but still, no
consensus has been reached and investigation
of irisin changes and effects in exercise is still
a current issue. In addition, longitudinal studies
examining serum irisin and insulin changes in
healthy sedentary young women with combi-
ned exercise intervention and showing the re-
lationship of these hormones with lipid profile
and body components have not been found. In
this context, the investigation of changes in the
levels of irisin, insulin and related parameters
during regular combined exercises is accepted
as original research. In this direction, it is thou-
ght that the results of the research will make
an important contribution to the literature.

MATERIALS AND METHODS

Sample selection

The sample group of the study consisted of 35
sedentary healthy young women aged under
30 from Afyon Kocatepe University and betwe-
en the ages of 19-28 who did not exercise regu-
larly for the last three months (Figure 1). The
convenience sampling approach was used as
the sampling method. Sedentary lifestyle and
physical inactivity were defined as the number
of hours per week spent during leisure time, e.g.,
computer use, video game playing, television
viewing, and reading. Consumed time was me-
asured by a physical activity questionnaire. The
questionnaire included information on activity



types, frequencies, and an average of time spent
on these activities over the last three months
before the interviews. Subjects with underlying
cardiovascular diseases, hypertension, impaired
mobility, hepatic and renal function were exclu-
ded. Flow chart of the study representing sub-
ject enrolment, exercise intervention (Figure 1).

Figure1: Study flow diyagram

Assessed for enrolment
40 healty young sedentary women

Excluded because of
ongoing physical activity

\ 4 =)

Y

Subjects recruitment ( n=38)

Drop out
) personal reasons and irregular exercise
program (n=3)

Y

Combined exercise (resistance + aerobic)
program 75 min, 3 times/week, 10 weeks

\4

Completed study and analysed (n=35)

Exercise program

The adaptation training program was applied
for the first week of exercises. The exercises
increased gradually and the maximum heart
rate reserve (HRR) of the subjects has been 40-
50% in the first two weeks, 51-60% in 3-4.we-
eks, 61-70% in 5-6.weeks, and 71-80% in 7-8.
weeks and 71-80% in the 9-10.weeks (Table
1). To determine the exercise intensity/inten-
sity of the subjects, the intensity of the study
was determined for each individual using
the Karvonen method (15,18). The heart rate
(HRN) interval between the individual's res-
ting heart rate (RHR) and maximum heart rate
(MHR) was taken into account. The target heart
rate (THR) formula was calculated as follows.

Karvonen method: Max.HRN= 220-years; THR
= % Exercise intensity x (MHR -RHR)+RHR. He-
art rates were checked with a polar M400 GPRS
heart rate monitor. The intensity of the exer-
cise was reduced to decrease the heart rate
of the subjects with pulse intervals above the
heart rate range (18). To determine the resis-
tance exercise intensity of the participants, the
maximal weights lifted (1 TM) were determi-
ned using the Weight x (1 + (0.033 x number
of repetitions) formula) and the exercises were
applied at a rate of 40% of each participant's 1
TM weight (19). Shows the details of the exer-
cise program at 10 weeks applied (Table 1).
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Table 1: Shows the details of the exercise program at 10 weeks
applied

Exercise
Warm-up (15min.)

Week 0-2 Week 3-4 Week 5-6 Week 7-8 Week 9-10

The dynamic warm-up protocol has been applied (straight runs, various running drills,

various educational games, dynamical stretching exercises)

Resistance Setsxrep /rest  Setsxrep | Setsxrep / rest Sets xrep / Setsxrep / rest

exercises rest rest

(30 minutes)

Leg 1x8 rep,/ 2 2x8 rep/ 2 2x10 rep/ 2 2x12 rep/ 2 2x12 rep/ 2

leg-press minutes  rest minutes rest minutes rest minutes rest minutes rest

leg curl between sets between sets between sets between sets between sets

Back 1x8 rep/ 2 2x8 rep/ 2 2x10 rep/ 2 2x12 rep/ 2 2x12 rep/ 2

Lat pull down- minutes rest minutes rest minutes rest minutes rest minutes rest

back extension between sets between sets between sets between sets between sets

Chest 1x8 rep/ 2 248 rep/ 2 2){10 rep./ 2 Z)le rep./ 2 2){12 rep./ 2

Dumbbell press minutes rest minutes rest minutes rest
between sets between sets between sets

Dumbbell fly

Shoulders

Dumbbell front 1x8 vrep,/ 2 2x8 rep/ 2 2x10 rep/ 2 2x12 rep/ 2 2x12 rep/ 2
raise minutes rest minutes rest minutes rest minutes rest minutes rest

minutes  rest minutes  rest
between sets between sets

Dumbbell side between sets between sets between sets between sets between sets
lateral raise

Abdominal

Crunch

1x10 rep./ 2 2x10 rep,/ 2 2x15 rep/ 2 2x20 rep/ 2 2x20 rep/ 2
minutes  rest minutes rest minutes rest minutes rest minutes rest
between sets between sets between sets between sets between sets

Double leg raise
Russian twist

Aerobicexercises  Brisk straight Brisk Incline Walking+Jogging
(20 minutes) walks Walks (%61-70)
(%40-50) (%51-60)

Static stretching exercises were applied (Lower backstretch, lying knee to chest stretch,
kneeling reach forward stretch, groin stretch, glute stretch, hip flexor stretch, quad stretch,
hamstring stretch, calf

Jogging
(%71-80)

Jogging
(%71-80)

Cooldown
(10 minutes)

Data Collection Tools

Volunteers who will participate in the study
were asked not to use any drugs and ergogenic
aids within 48 hours before the measurements
to standardize the study. No diet program
was applied during the program. All subjects
were asked to continue their normal lives and
not to do extra physical activity during the
exercise protocol. In addition, blood samp-
les were taken after night fasting in the mor-
ning on the 7th day after the menstrual cycle
for lipid profile and hormone measurements.

In the study, before and after the exercise prog-
ram, the participants’ body weights, heights,
waist and hip circumference measurements,
body fat percentage, lipid profile (total cho-
lesterol (TC), triglyceride (TG), High-density
lipoprotein (HDL) cholesterol, low-density li-
poprotein (LDL) cholesterol), irisin, and insulin
hormones were analyzed from 10 ml blood
samples of the participants’ forearm venous
taken by specialist health personnel into se-
rum tubes. At the end of the exercise period
(10 weeks), post-test measurements and blo-
od collection for all parameters to be chec-
ked were performed using the same protocol.

Height measurement: It was measured using
the Seca brand height meter with a precision
of 1 mm, wearing as light clothes as possible.
Bodyweight, Body fat percentage measure-
ment: Bodyweight (BW), body fat percentage
(BFP), and body mass index (BMI) of sedentary
young women, were evaluated with a bioele-
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ctric impedance analyzer (BIA) (Tanita BC-418
USA brand) with light clothing as much as pos-
sible. Before the BIA measurement, the partici-
pants were informed, and they were asked not
to drink alcohol until 48 hours before, not to eat
and drink 4 hours before, not to consume tea,
coffee, and cola for 12 hours, and not to exer-
cise. It was also stated that women would not
be able to participate in the measurements du-
ring the menstrual period. For measurements,
attention was paid to bare feet with light clot-
hing, not having any metal objects on them, to
be on an empty stomach and empty bladder.

Waist-Hip measurement: All circumference measu-
rements (waist, hip) were taken with a tape me-
asure with an accuracy of 0.1 cm. Waist circum-
ference measurements of the exercise group
participants were measured with a tape measu-
re just above the belly button (umbilicus) and
recorded in centimeters (cm). The hip circumfe-
rence measurements of the participants were
made with a tape measure from the widest part
of the hip (the most swollen part of the gluteus
maximus muscle) and recorded in centimeters.

Collection of blood samples: To determine the
irisin, insulin and lipid profile of the exerci-
se group subjects, 10 ml blood samples were
taken from the forearm venous of the partici-
pants by the specialist health personnel into
serum tubes between 08.00-09.00 in the mor-
ning on an empty stomach, in the physiology
laboratory of the Faculty of Sports Sciences of
Afyon Kocatepe University. The blood samples
taken were delivered to the Afyon Health Scien-
ces University Faculty of Medicine Biochemistry
Laboratory in a blood sample transport conta-
iner (cold chain) without wasting time. Blood
samples were separated into serum by cent-
rifugation at 3000 rpm for 10 minutes using a
centrifuge device. The separated serums were
taken into 2 different Eppendorf tubes for each
individual and stored at -20°C until the day of
the study. Lipid profile was evaluated by perfor-
ming irisin and insulin hormone levels, as well
as total cholesterol, triglyceride, HDL, and LDL
analyzes from the separated serum samples.

Irisin Measurement of Serum

Irisin measurements in serum were made with
the USCN brand Human Irisin Elisa kit (Uscn Life

Sciencelnc.,Wuhan,Hubei, PRC). Absorbancere-
adingwasdoneonChemWell2910brandElisare-
ader device. (Awareness Technology, Inc. Martin
Hwy. Palm City, USA). Results are given in ng/ml.

Insulin Measurements in Serum

Insulin measurements in serum were made
with DiaMetra brand Human Insulin Elisa kit
(DiaMetra, Via Calabria, Segrate - Milano Italy).
Absorbance reading was done on ChemWell
2910 brand Elisa reader device. (Awareness Te-
chnology, Inc. Martin Hwy. Palm City, USA). Re-
sults are given in plU/ml.

Total Cholesterol, Triglyceride, HDL and LDL Measure-
ments in Serum

Total cholesterol, triglyceride, HDL, and LDL
measurements in serum were performed
using Biolabo brand commercial kits (Biola-
bo SA, Maizy, France) as specified in the pa-
ckage insert. Results are given as mg/dl for
Total Cholesterol, Triglyceride, HDL, and LDL.

Ethical Committee

This study was approved by the Afyonkarahisar
Health Sciences University Faculty of Medicine
Research Ethics Committee, clinical research et-
hics committee (07.09.2018/9) and was carried
out in accordance with the Declaration of Hel-
sinki.

Statistical Analysis

The normality test of the data was determi-
ned by the Shapiro Wilk test. It was found that
the data showed normal distribution. All data
were presented as meanzstandard deviation
and paired sample t-tests were conducted to
analyze differences between groups. In addi-
tion, the Pearson correlation coefficient was
calculated to determine whether serum irisin
and insulin levels were associated with body
composition and lipid profile. The confidence
interval was chosen as 95%, and values below
p <0.05 were considered statistically significant.

RESULTS

We analyzed physical characteristics of the par-
ticipants before and after the training program.
We found that BW, BMI, BFP, hip circumferen-
ce (HQ), waits circumference (WC) levels were
statistically significantly decreased after trai-



ning compared to pre-training. After the tra-
ining program, participants’ body weight (t =
4.51; p =0.000), BMI (t = 466; p =0.000), BFP (t
= 7.26; p =0.000), hip circumference (t = 12.22);
p =0.000) and waist circumference (t = 8.93; p
=0.000) mean significantly decreased (Table 2).

Table 2: Changes in the physical characteristics of the partici-
pants before and after the training program

Sedentary healthy young women (n=35)

Before After t pvalue
Age (years) 214194
Height (cm) 1643589
BW (kg) 62.248.1 60.547.90 451 .000%
BMI (kg/m2) 231337 22443.04 466 000
BFP (%) 30.30£5.56 28.61£4.93 7.26 000%*
HC (cm) 103174567  9997+¢541 1222 .000**
WC (cm) 80.22+6.22 76.14+591 893 .000**

Values are expressed as mean  SD. BW, body weight; BMI, body mass index; BFP, body fat percentage; HC, hip

circumference; WC, waits circumference.

We analyzed changes in lipid and hormonal
profiles of the participants before and after
the training program. According to these fin-
dings, no significant differences were found in
serum TC, HDL and LDL levels between before
and after training. However, while after training
serum TG and insulin levels were significantly
decreasing serum irisin level was significantly
increasing. Averages of TC (t=1.34; p=0.187),
TG (t=2.80; p=0.008), HDL (t=-1.79; p=0,082)
and LDL (t=0.67; p=0.502) in blood samples
taken before and after combined training; a
significant difference was found only in TG le-
vels. In the combined training program app-
lied to sedentary young women for 10 weeks,
the last measurement average of the trigly-
ceride variable was significant (p=0.008). Ad-
ditionally, significant differences were found
in mean serum irisin (t=2.64; p=0.012) and
insulin (t=-3.23; p=0.003) values (Table 3).

Table 3: Changes in lipid and hormonal profiles of the partici-
pants before and after the training program

Sedentary healthy young women (n=35)

Before After t p value
TC (mg/dl) 154.31421.95 149.16+31.14 134 0.187
TG (mg/dl) 93.86£21.13 84.70+£25.95 2.80 0.008*
HDL (mg/dI) 41.19£10.15 43.64£12.28 -1.79 0.082
LDL (mg/dl) 88.87+20.55 86.83+£22.82 0.67 0.502
Irisin (ng/ml) 21.34£5.90 24724493 2.64 0.012*
Insulin (uIU/ml) 12.7647.69 10.23+5.17 -3.23 0.003*

Values are expressed as mean £ SD. TC, total cholesterol; TG, triglyceride; HDL, High density lipoprotein; LDL, Low Density

Lipoprotein

In this study, the correlations between serum
irisin, insulin levels and lipid profile were also
examined. Statistically significant positive cor-
relation was found between TC and HDL and
between TC and LDL (Table 4). In addition, the
correlation between body composition (BW,
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BMI, BF, HC, WC) and blood parameters (serum
irisin and insulin, TC, TG, HDL, LDL) was also exa-
mined. While statistically significant positive
correlations were found between serum insulin
leveland BW, BMI, BF% and HC, statistically signi-
ficant negative correlations were found betwe-
en serum HDL level and BMI and WC (Table 5).

Table 4: Correlation between serum irisin, insulin levels, and
lipid profile (TC, TG, HDL, LDL)

Variables n=35 Insulin Irisin TC TG HDL LDL
tnsulin u0/ml) 206 325 248 097 314
ULl

p 234 057 151 580 067
wisin(ug/m) 051 051 313 164
8 b 771 770 067 346

r 171 414+ 771
TC (me/dl) P 326 013 000
r 053 131
TG (mg/d) P 762 453
r 281
HDL (mg/dl) b 01

The variables are expressed: n= number of participants. TC, total cholesterol; TG, triglyceride; HDL, High density
lipoprotein; LDL, Low Density Lipoprotein

Table 5: Correlation between body composition (BW, BMI, BF,
HC, WC) and blood parameters (serum irisin and insulin, TC, TG,
HDL, LDL)

Variables n=35 BW BMI BF % HC wc
Insulin (WIU/ml) ¢ 479" 362 504 363 178
p 004 033 002 032 306
Irisin (mg/dI) r -118 -069 040 -076 -223
p 501 692 817 665 198
TC (mg/dl) r -003 -300 -033 -211 -273
p 985 080 851 225 113
TG (mg/dl) r 121 244 088 057 181
p 490 158 613 745 298
HDL (mg/dl) r -223 -362* -089 -312 -441*
p 199 033 613 068 008
LDL (mg/dl) r 238 050 200 001 027
p .168 777 250 997 876

The variables are expressed: n= number of participants. TC, total cholesterol; TG, triglyceride; HDL, High density
lipoprotein; LDL, Low Density Lipoprotein; BW, body weight; BMI, body mass index; BF, body fat; HC, hip

circumference; WC, waist circumference

DISCUSSION

This study, it was aimed to examine the effects
of 10-week combined exercises applied to he-
althy sedentary young women on serum irisin
levels, serum insulin levels, lipid profiles, and
body components. When the pretest and post-
test measurement results of 10 weeks of regular
combined exercises applied to sedentary young
women were compared, it was found that the-
re was a significant increase in serum irisin level
and a significant decreasein seruminsulinlevel.

As a result of the pretest-posttest evaluation
of the lipid profile of the participants, a signifi-
cant decrease was found in triglyceride levels.
In addition, significant changes were found in
body composition, body weight, body mass in-
dex, body fat percentage, hip and waist circum-
ference parameters. There were positive and
moderately significant correlations between
serum insulin hormone and body components.
No significant relationship was found between
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serum irisin hormone and body components.
In addition, there was no relationship betwe-
en serum irisin and serum insulin hormones.
Various studies have investigated the effects of
different types of exercise on serum irisin levels,
and the results have been inconsistent to make
a firm judgment (5, 16). In this study, a signifi-
cant increase in circulating irisin was found as
a result of regular combined exercise interven-
tion. Studies indicate that different types of
exercise, such as high-intensity swimming, tre-
admill, and resistance exercise, increase circula-
ting irisin levels regardless of the age, physical
fitness level, or health status of the participants
(20). Similarly, another study showed that three
different exercise protocols significantly increa-
sed serum irisin level, especially after maximum
exercise workload (21). Although the existence
of health-promoting effects of regular physical
activity/exercise is known, the molecular, cellu-
lar, and systemic mechanisms underlying the-
se effects have not been fully elucidated yet. In
addition to defining irisin as a myokine trigge-
red by the effect of exercise in some research
results (5, 22) there are also studies stating that
exercise has no effect on irisin level or has a re-
ducing effect on irisin level (23). These inconsis-
tent results are thought to be due to differen-
ces in study designs, physical and physiological
characteristics of the participants, age and gen-
der, healthy and unhealthy conditions, and diet.

It was found that the combined exercise, which
was applied for 10 weeks without applying for
any diet program, increased the circulating iri-
sin levels of healthy sedentary young women,
which is consistent with the results of previous
studies (13). It has been predicted that regular
combined exercises can have significant effects
on circulating irisin levels (24), and it is known
that there is an increase in circulating irisin af-
ter endurance training intervention in clini-
cal studies (5, 24), It is thought that combined
exercises lead to increases in aerobic fitness,
muscle mass, and strength in healthy young
women, so that exercise promotes the incre-
ase of iris by contracting skeletal muscles (5,
13). In this context, combined exercises can be
used as one of the important strategies to pro-
tect the health status of individuals and to pre-
vent and treat metabolic functional disorders
such as obesity that may occur in the future.

Another important finding of the study was
the decrease in circulating insulin levels.
Regular physical activity has positive effects
on many diseases such as cardiovascular dise-
ases, diabetes, hypertension, obesity, depressi-
on, and osteoporosis (25). It is known that the
insulin sensitivity of the tissues increases for
individuals who exercise regularly for a long
time (26). Researchers state that contractions
during exercise increase the uptake of blood
sugar into the cell to support intramuscular
glycogenolysis, and the decrease in the need
for insulin due to the decrease in circulating
blood sugar causes a decrease in insulin le-
vels secreted from the pancreas (27). This has
also been associated with an increase in the
number of mitochondria and regulation of
mitochondrial functions during exercise (28).

With regular exercise, changes occur in the
blood lipids of individuals. As a result of the
study, there was a significant decrease in trig-
lyceride levels analyzed from blood samples.
When the studies in the literature are exa-
mined, it is seen that the exercises applied to
change the blood lipid levels in individuals of
different age groups, gender differences, he-
althy sedentary individuals, or unhealthy se-
dentary individuals, but the results are cont-
radictory (28, 29). It is thought that the reason
for these different results may be the intensity,
type, duration of exercise, differences in the
physical characteristics of individuals, diet, sle-
ep patterns, and their responses to exercise.

Similar to the results of this study, it was obser-
ved in the literature that combined exercises
performed regularly in different sample groups
caused a decrease in body weights, body fat
percentages, waist and hip circumferences (30).
As a result of regular combined exercises in he-
althy sedentary young women, changes were
detected in the participants’body weight, body
fat percentage, waist, and hip circumferences.
Physical activity or exercise is thought to be effe-
ctive in improving quality of life by reducing fat
mass, body weight, and factors affecting it (30,
31, 32). These results obtained without any diet
program applied to the participants show that
regular combined exercises have positive effe-
cts on body composition. This study has some
limitations that should be taken into account.



First, a possible limitation of the current study
is the lack of a control group and only fema-
le subjects. Therefore, all effects of combined
exercises on serum irisin, insulin, lipid profile,
and body composition should be investigated
in a large sample group of male-female, young-
old adults. Second, a diet program should be
implemented to exclude differences in calo-
ric intake, which may affect the final results.

In this research which was conducted on he-
althy young women, serum irisin significantly
increased and serum insulin significantly dec-
reased after 10 weeks of combined exercise.

The results confirmed our hypothesis that re-
gular combined exercise affects the increase
in circulating irisin and the decrease in circu-
lating insulin in healthy young women. In ad-
dition, our hypothesis has been confirmed
that regular combined exercises have a posi-
tive effect on triglycerides and body compo-
sition from blood lipids. No relationship was
found between irisin and insulin hormones.

ACKNOWLEDGMENTS

The authors would like to thank Dr. Oguzhan
KALKAN, Afyon Kocatepe University, for his lin-
guistic advice.

REFERENCES

1. World Health Organization (WHO) (2020). Obesity
and  overweight https://www.who.int/news-room/
fact-sheets/detail/obesity-and-overweig (Erisim tarihi
23.02.2021).

2. Amanat S, Sinaei E, Panji M, et al. A Randomized
Controlled Trial on the Effects of 12 Weeks of Aerobic,
Resistance, and Combined Exercises Training on the
Serum Levels of Nesfatin-1, Irisin-1 and HOMA-IR.
Frontiers in Physiology. 2020;11:562895.

3.Huh JY, Panagiotou G, MougiosV, et al. FNDC5 and irisin
in humans: I. Predictors of circulating concentrations
in serum and plasma and Il. mRNA expression and
circulating concentrations in response to weight loss
and exercise. Metabolism-Clinical and experimental.
2012;61(12):1725-38.

4. LiH, WangF,Yang M, Sun J, Zhao Y, Tang D. The Effect of
Irisin as a Metabolic Regulator and Its Therapeutic Poten-
tial for Obesity. International Journal of Endocrinology.
2021;221:6572342.

5. Bostréom P, Wu J, Jedrychowski MP, et al. A PGC1-
a-dependent myokine that drives brown-fat-like
development of white fat and thermogenesis. Nature.
2012;481:463-8.

22

6. Millender DJ, Mang ZA, Beam JR, Realzola RA, Kravitz L.
TheEffectofRestIntervalLengthon Upperand LowerBody
Exercises in Resistance-Trained Females. International
Journal of Exercise Science. 2021;14(7):1178-91.

7. Pedersen BK, Hoffman-Goetz L. Exercise and the
immune system: regulation, integration, and adaptation.
Physiological Reviews. 2000;80(3):1055-81.

8.ZhangY, Xie C, Wang H, et al. Irisin exerts dual effects on
browning and adipogenesis of human white adipocytes.
Am J Physiol Endocrinol Metab. 2016;311:E530-41.

9. Gao S, Li F, Li H, Huang Y, Liu Y, Chen Y. Effects and
molecular mechanism of GST-irisin on lipolysis and
autocrine function in 3T3-L1 adipocytes. PloS One.
2016;11(1):e0147480.

10. Perakakis N, Triantafyllou GA, Fernandez-Real JM, et
al. Physiology and role of irisin in glucose homeostasis.
Nature Reviews Endocrinology. 2017;13(6):324-37.

11. Polyzos SA, Anastasilakis AD, Efstathiadou ZA, et al.
Irisin in metabolic diseases. Endocrine. 2018; 59(2):260-
74.

12. Koz M.The Effects of Exercise on the Endocrine System
and Hormonal Regulations. Turkiye Klinikleri J Physiother
Rehabil-Special Topics. 2016;2(1):48-56.

13. Kim HJ, So B, Choi M, Kang D, Song W. Resistance
exercise training increases the expression of irisin
concomitant with improvement of muscle function in
aging mice and humans. Experimental Gerontology.
2015;70:11-7.

14. Pekkala S, Wiklund PK, Hulmi JJ, et al. Are skeletal
muscle FNDC5 gene expression and irisin release regu-
lated by exercise and related to health?. The Journal of
Physiology. 2013;591(21):5393-400.

15. Czarkowska-Paczek B, Zendzian-Piotrowska M, Gala K,
Sobol M, Paczek L. One session of exercise or endurance
training does not influence serum levels of irisin in rats. J
Physiol Pharmacol. 2014;65(3):449-54.

16. Hecksteden A, Wegmann M, Steffen A, et al. Irisin and
exercise training in humans-results from a randomized
controlled training trial. BMC Medicine. 2013;11(1):1-8.

17. Norheim F, Langleite TM, Hjorth M, et al. The effects
of acute and chronic exercise on PGC-1q, irisin and
browning of subcutaneous adipose tissue in humans.
The FEBS Journal. 2014;281(3):739-49.

18. Karvonen MJ. The effects of training on heart rate: A
longitudinal study. Ann Med Exp Biol Fenn. 1957;35:307-
15.

19.Baechle TR, Earle RW (Edited by). Essentials of strength
training and conditioning. 3rd ed. Champaign, IL: Human
Kinetics. 2008;395-425.

20. Huh JY, Siopi A, Mougios V, Park KH, Mantzoros
CS. Irisin in response to exercise in humans with and
without metabolic syndrome. The Journal of Clinical
Endocrinology & Metabolism. 2015;100(3):E453-7.



23

21. Daskalopoulou SS, Cooke AB, Gomez YH, et al.
Plasma irisin levels progressively increase in response to
increasing exercise workloads in young, healthy, active
subjects. Eur J Endocrinol. 2014;171(3):343-52.

22.ChoiHY,Kim S, Park JW, et al. Implication of circulating
irisin levels with brown adipose tissue and sarcopenia
in humans. The Journal of Clinical Endocrinology &
Metabolism. 2014;99(8):2778-85.

23. Moreno-Navarrete JM, Ortega F, Serrano M, et al.
Irisin is expressed and produced by human muscle and
adipose tissue in association with obesity and insulin
resistance. The Journal of Clinical Endocrinology &
Metabolism. 2013;98(4):E769-77.

24.Qiu S, Cai X, Sun Z, Schumann U, Zuegel M, Steinacker
JM.Chronicexercisetrainingandcirculatingirisininadults:
A meta-analysis. Sports Medicine. 2015;45(11):1577-88.

25. Borghouts LB, Keizer HA. Exercise and Insulin
Sensitivity: A Review. International Journal of Sports
medicine. 2000;21(1):1-12.

26. Nassis GP, Papantakou K, Skenderi K, et al. Aerobic
exercise training improves insulin sensitivity without
changes in body weight, body fat, adiponectin, and inf-
lammatory markers in overweight and obese girls. Me-
tabolism: Clinical and Experimental. 2005;54(11):1472-9.

27. Goodyear LJ, Kahn BB. Exercise, glucose transport,
and insulin sensitivity. Annual Review of Medicine.
1998;49(1):235-61.

28. Lee HS. Lee J. Effects of Combined Exercise and
Low Carbohydrate Ketogenic Diet Interventions on
Waist Circumference and Triglycerides in Overweight
and Obese Individuals: A Systematic Review and Meta-
Analysis. International Journal of Environmental Research
and Public health. 2021;18(2):828.

29. Valsdottir TD, @vrebg B, Falck TM, et al. Low-
Carbohydrate High-Fat Diet and Exercise: Effect of a 10-
Week Intervention on Body Composition and CVD Risk
Factors in Overweight and Obese Women A Randomized
Controlled Trial. Nutrients. 2021;13(1):110.

30. Dianatinasab A, Koroni R, Bahramian M, et al. The
effects of aerobic, resistance, and combined exercises
on the plasma irisin levels, HOMA-IR, and lipid profiles
in women with metabolic syndrome: A randomized
controlled trial. Journal of Exercise Science & Fitness.
2020;18(3):168-76.

31. Karagdz S, Unveren A, Kdken T. The effect of cardio
tennis exercises on lipid metabolism of sedentary
women. Progress in Nutrition. 2020;22(2):588-95.

32. Askari H, Rajani SF, Poorebrahim M, Haghi-
Aminjan H, Raeis-Abdollahi E, Abdollahi M. A glance
at the therapeutic potential of irisin against diseases
involving inflammation, oxidative stress, and apoptosis:
an introductory review. Pharmacological Research.
2018;129:44-55.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
25:24-29/0cak 2024 Sayisi

ARASTIRMA YAZISI / RESEARCH ARTICLE
HIPERKALEMi NEDENiYLE HASTANEYE YATIRILAN KRONiK BOBREK HASTALIGI
OLAN HASTALARDA HASTANE - iCi MORTALITEYi ETKILEYEN FAKTORLER

FACTORS AFFECTING HOSPITAL MORTALITY IN PATIENTS WITH CHRONIC KIDNEY DISEASE
HOSPITALIZED FOR HYPERKALEMIA

Onur TUNCA, Sinan KAZAN

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, ic Hastaliklari Ana Bilim Dali, Nefroloji Bilim Dali

OZET

AMACGC: Hiperkalemi duizeltilmedigi takdirde 6limcil sonuglara
yol acabilen bir elektrolit inbalansidir. Kronik boébrek hastalig
olan hastalar hiperkalemik olma egilimindedir. Hiperkalemi
nedeniyle hastaneye yatirilan hastalarda hastane-ici mortalite
ile iliskili faktorleri bilmek hiperkaleminin sebep oldugu morta-
litede azalma saglayabilir. Bu calismada hiperkalemi nedeniyle
hastaneye yatirilan kronik bébrek hastaligi olan hastalarda has-
tane-ici mortalite ile iliskili faktorleri arastirmayr amacladik.

GEREC VE YONTEM: Ocak 2019 - Nisan 2022 tarihleri arasin-
da nefroloji klinigine yatirilan ve serum potasyum diizeyi >5.1
mEq/L olan hastalar ¢calismaya dahil edildi. Hastalar hastane-ici
6liim gelisen ve yasayanlar olarak iki gruba ayrildi. Gruplar labo-
ratuvar, klinik ve demografik 6zellikler agisindan karsilastirildi.

BULGULAR: Mevcut calisma kronik bdbrek hastaligi tanisi
olan 123 hastay! icermektedir. Katilimcilarin yas ortalamasi
65.92+13.7 yildi. Yas, diyabetes mellitus, koroner arter hastali-
g1, hemodiyaliz, potasyum seviyesi, kalsiyum ve pH mortalite
agisindan bagimsiz birer risk faktort olarak bulundu (sirasiy-
la p=0.004, p<0.001, p=0.004, p=0.009, p=0.001, p=0.007 ve
p=0.008).

SONUC: Hiperkalemi nedeniyle hastaneye yatirilan hastalarda
mortaliteyi etkileyen faktorlerin iyi bilinmesi ile koti sonuglar
azaltilabilir. Hastane-ici mortalite riski artmis hiperkalemik has-
talarda alinabilecek ek dnlemler ve hizli miidahale ile mortalite
riski en aza indirilebilir.
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ABSTRACT

OBJECTIVE: Hyperkalemia is an electrolyte imbalance that can
lead to fatal results if not corrected. Patients with chronic kid-
ney disease are prone to be hyperkalemic. Knowing the factors
associated with hospital mortality in patients hospitalized for
hyperkalemia may reduce mortality caused by hyperkalemia. In
the present study, we aimed to research the factors associated
with hospital mortality in patients with chronic kidney disease
hospitalized for hyperkalemia.

MATERIAL AND METHODS: Patients who were hospitalized in
the nephrology clinic between January 2019 and April 2022 and
whose serum potassium level was >5.1 mEq/L were included in
the study. Patients were divided into two groups as in-hospital
deaths and survivors. The groups were compared in terms of
laboratory, clinical, and demographic characteristics.

RESULTS: The current study includes 123 cases with a diagnosis
of chronic kidney disease. The mean age of the participants was
65.92+13.7 years. Age, diabetes mellitus, coronary artery disea-
se, hemodialysis, potassium level, calcium and pH were found
to be independent risk factors for mortality (p=0.004, p< 0.001,
p=0.004, p=0.009, p=0.001, p=0.007,and p=0.008 respectively).

CONCLUSIONS: Poor outcomes can be reduced by knowing
the factors affecting mortality in patients hospitalized for hy-
perkalemia. In hyperkalemic patients with increased in-hospital
mortality risk, the mortality risk can be minimized with additio-
nal precautions and rapid intervention.

KEYWORDS: Diabetes mellitus, Hyperkalemia, Mortality, Age

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, ic Hastaliklari Ana Bilim Dali, Nefroloji Bilim Dali

E-mail: dronurtunca@hotmail.com

Orcid No (Sirasiyla): 0000-0003-1958-7617, 0000-0001-7290-4680
Etik Kurul / Ethical Committee: Afyonkarahisar Saglik Bilimleri Universitesi Etik Kurulu (01.07.2022/8).



25
INTRODUCTION

The kidneys are the main organs for keeping
the serum potassium level within the normal
range. Individuals with chronic kidney disease
(CKD) are at higher risk of hyperkalemia than
individuals with a normal glomerular filtration
rate. (GFR) (1 - 3). In a recent review, it is repor-
ted that hyperkalemia is as high as 40 to 50%
of patients with CKD (4). The most serious ma-
nifestations of hyperkalemia are paralysis and
arrhythmias (5, 6).

Cardiac adverse effects of hyperkalemia may
range from mild electrocardiographic changes
to cardiac arrest. Cardiac manifestations are the
main determinants of morbidity and mortality
in hyperkalemia (7). Mortality rates may reach
up to 67% if hyperkalemia is not treated imme-
diately (8). Hyperkalemia is an independent risk
factor for death in hospitalized patients, and
mortality rates increase as potassium levels inc-
rease (9). In a recent study from China, Zhang
et al. revealed that the 1-year risk of all-cause
mortality increased 5.39 times in patients with
hyperkalemia (10). There is not enough study
investigating the risk factors for mortality in
CKD patients hospitalized for hyperkalemia in
our country.

In our study, we aimed to investigate parame-
ters that may be risk factors for in-hospital mor-
tality in patients with CKD hospitalized for hy-
perkalemia.

MATERIAL AND METHODS

Patients

Electronic files of all patients admitted to the
nephrology clinic between January 2019 and
April 2022 were retrospectively analyzed. Cases
with a potassium level >5.1 mEq/L were inclu-
ded in the study.The potassium level at the time
of hospitalization was evaluated. Patients aged
<18 years were excluded from the study. De-
mographical parameters, comorbidities, drug
history, and laboratory parameters were recor-
ded. All laboratory tests were analyzed with an
automatically integrated analyzer (Cobas 6000,
Roche, Switzerland). The files of 682 patients
hospitalized in the nephrology clinic between
the specified dates were reviewed. One hund-
red and twenty-three of these patients had po-

tassium levels above 5.1 mEq/L. Patients were
divided into two groups; the alive group for
patients discharged and the death group for
patients who died for any reason in-hospital.
CKD was defined as a GFR of less than 60 ml/
min/1.73m? for at least 3 months. In order to de-
termine the baseline CKD stage, patients who
were examined by the nephrology outpatient
clinic at least 3 times in the last 1 year were ta-
ken into consideration.

Management of Hyperkalemia

All patients were given a diet low in potassium
since their hospitalization. Drugs that could
increase serum potassium, such as angioten-
sin-converting enzyme inhibitors (ACEIl), angi-
otensin receptor blockers (ARB), and non-ste-
roidal anti-inflammatory drugs (NSAID) were
discontinued. Patients with oral intake were
given 880 mg of calcium polystyrene sulfona-
te with meals. Calcium gluconate therapy was
given to all patients with serum potassium >5
mEg/L. All patients presenting paralysis or car-
diac manifestations were treated with emer-
gency hemodialysis for hyperkalemia. In addi-
tion, patients with potassium >5.1 mEg/L and
peaked T-waves on ECG evaluation were also
treated with hemodialysis. Intravenous insu-
lin and dextrose, inhaled beta-2 agonists, and
bicarbonate were used to increase the shift of
potassium

Ethical Committee

Ethics Committee approval was received at the
Local Ethics Committee,( Afyonkarahisar He-
alth Sciences University Clinical Research Ethi-
cs Committee, dated 01.07.2022, code of ethi-
¢s committee: 2011-KAEK-2, meeting number:
2022/8, decision number: 360).

Statistical Analysis

Categorical variables were presented as per-
centages and frequencies. Continuous variab-
les were checked for normal distribution with
the Shapiro Wilk test. Normally distributed con-
tinuous variables were presented as mean and
standard deviation, and non-normally distribu-
ted continuous variables were presented as the
median and interquartile range (IQR). Categori-
cal variables were compared with the Chi-squ-



are test. Student t-test was used when compa-
ring normally-distributed continuous variables,
and the Mann-Whitney U test was used when
comparing non-normally distributed continu-
ous variables. Univariate and multivariate logis-
tic regression analyses were used to investigate
the parameters affecting in-hospital mortality.
Parameters found to affect in-hospital morta-
lity in univariate analyzes were included in the
multivariate analysis. All the p values presented
were bidirectional and the values with p<0.05
were expressed as significant. Statistical analy-
zes were made with SPSS 26.0 package prog-
ram.

RESULTS

Of the 123 patients, 51.2% (n= 63) were wo-
men and 48.8% (n= 60) were men. The mean
age of the patients was 65.92+13.7 years. While
in-hospital death was seen in 13.8% (n= 17) of
the patients, 86.2% (n= 106) were discharged.
The group of patients who died were older and
had a higher rate of congestive heart failure
(CHF), coronary artery disease (CAD), diabetes
mellitus (DM), stage 5 CKD and hemodialy-
sis (p= 0.001, p< 0.001, p= 0.003, p< 0.001, p<
0.001 and p<0.001, respectively)(Table 1).

Table 1: Comparison of characteristic features, comorbidities
and drug history of groups

Parameters All Alive Death P
(n=123) (n=106) (n=17)

Age, mean1SS 65.9213.7 64.25¢13.6 76.29£9.7 0.001

Female gender, %-n 51.2-63 49.1-52 64.7-11 0.299

BMI, kg/m?2 28.38£3.1 28.28£2.7 28.88+4.1 0.764

Diabetes mellitus, %-n 56.1-69 50-53 94.1-16 <0.001

Hypertension, %-n 84.6-104 83-88 94.1-16 0.468

Coronary artery disease, %-n 30.9-38 25.5-27 64.7-11 0.003

Congestive heart failure, %-n 13-16 7.5-8 47.1-8 <0.001

Cerebrovasculary disease, %-n 12.2-15 13.2-14 59-1 0.691

Baseline CKD stage, %-n

Stage 3 (GFR=59-30 ml/min/1.73m2) 17.9-22 20.8-22 0

Stage 4 (GFR= 29-15 ml/min/1.73m?) 61.8-76 66-70 353-6 <0.001

Stage 5 (GFR< 15 ml/min/1.73m?) 20.3-25 13.2-14 64.7-11

CKD etiology, %-n

Diabetes mellitus 39.8-49 36.8-39 58.8-10

Hypertension 37.4-46 38.7-41 294-5

Chronic glomerulonephritis 13-16 13.2-14 11.8-2 0397

Polycyctic kidney disease 6.5-8 7.5-8 0

Obstructive 3.3-4 38-4 0

Hemodialysis, %-n 415-51 33-35 94.1-16 <0.001

RAAS inhibitors, %-n 48.8-60 50.9-54 353-6 0.299

Beta-Blockers, %-n 61.8-76 59.4-63 76.5-13 0.282

Calcium channel blockers, %-n 463-57 47.1-50 41.2-7 0.645

Diuretics, %-n 4.9-6 5.7-6 0 0.539
BMI= body mass index, CKD= chronic kidney disease, RAAS= renin-angiotensin-aldosterone system

The group of patients who died had higher se-
rum potassium and phosphorus levels and they
had lower serum calcium, pH, and HCO3 levels
(p< 0.001, p<0.001, p= 0.002, p<0.001, and p=
0.039, respectively) (Table 2).

Univariate analysis revealed that age, DM, CAD,
CHF, hemodialysis, serum potassium, calcium,
and pH were risk factors for mortality (p=0.001,
p= 0.008, p=0.002, p=0.006, p=0.001, p<0.001,
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p=0.001 and p=0.001, respectively). Multiva-
riate analysis showed that age, DM, CAD, he-
modialysis, potassium, calcium, and pH were
independent risk factors for mortality (p=
0.004, p<0.001, p=0.004, p= 0.009, p= 0.001,
p=0.007 and p=0.008, respectively) (Table 3).

Table 2: Comparisons of laboratory parameters of the groups

Parameters All Alive Death P
(n=123) (n=106) (n=17)

Urea (mg/dl) 160.11£54.3 160.03+56.6 160.51+33.3 0.977
Creatinin (mg/dl) 5.0742.43 5.10+2.6 4.92+1.6 0.939
eGFR (ml/min/1.73 m?) 13.84£10.1 14.3410.7 10.74%5.2 0.494
Sodium (mEq/L) 134.22¢7.3 133.9247.7 136.12£3.4 0.201
Potassium (mEq/L) 5.86%0.7 5.68+0.5 6.9620.7 <0.001
Alanin aminotransferase (U/L) 14.2248.2 14.73:8.3 13.06£6.9 0.789
Albumin (gr/dL) 3.60£0.6 3.65%0.6 3.29:0.8 0.059
Calcium (mg/dL) 8.79+1.0 8.87+1.1 8.67+1.0 0.002
Phosphorus (mg/dL) 5.14+.12 49612 6.25+1.2 <0.001
PTH (pg/mL) 238.3£250.1 303.5+411.5 227.9+214.5 0.733
Leukocyte (x103/pL) 8.62+2.4 8.54+2.4 9.17+2.6 0.218
Hemoglobin (gr/dL) 10.38+2.4 10.53+2.4 9.44£2.4 0.088
Platelet (x103/uL) 238.1£79.8 241.684.3 216.3+36.9 0.545
pH 7.29£0.1 7.310.09 7.20+0.09 <0.001
HCO03 (mmol/L) 16.67+4.4 17.98:4.1 14.02¢5.1 0.039

eGFR= estimated glomerular filtration rate, PTH= parathormone

Table 3: Univariate and multivariate regression analysis for de-
termining risk factors of mortality

Univariate Multivariare
Parameters OR (95% CI) p OR (95% CI) P
Age 1.112(1.042-1.186) 0.001 1.245(1.012-1.348) 0.004
Diabetes mellitus 8.765(2.048-12.015) 0.008 5.673(3.567-9.913) <0.001
CAD 5.364(1.810-5.898) 0.002 3.142(2.456-5.814) 0.004
CHF 1.889(1.298-3.947) 0.006 1.679(0.986-4.716) 0.127
Baseline CKD
Stage 3 (reference)
Stage 4 1.263(0.765-4.543) 0.998
Stage 5 1.467(0.907-2.903) 0.657
Hemodialysis 3.457(2.135-6.770) 0.001 3.112(2.145-6.659) 0.009
Potassium 9.777(5.813-16.876) <0.001 8.788(6.143-10.978) 0.001
Calcium 0.734(0.658-0.811) 0.001 0.872(0.671-0.899) 0.007
Phosphorus 2.145(0.918-3.246) 0.787
pH 7.839(1.317-46.636) 0.001 4.125(2.156-5.713) 0.008

CAD-= coronary artery disease, CHF= congestive heart failure, CKD= chronic kidney disease

DISCUSSION

In our study, parameters affecting mortality in
CKD patients hospitalized in our service due
to hyperkalemia were investigated. Although
hyperkalemia is an electrolyte imbalance that
can increase the risk of mortality on its own,
our study was designed considering that some
parameters may cause to patient death. A well-
known risk factor for mortality in individuals
with CKD is potassium itself. A study showed
that the 6-month mortality rate in CKD patients
with hyperkalemia was 4.3 times higher than in
CKD patients without hyperkalemia. They also
showed that hyperkalemia increases the risk of
death 4.85 times (11). In another study; Einhorn
et al showed that the risk of hyperkalemia incre-
ased in patients with CKD, and the risk of death
increased 1 day after hyperkalemia was detec-
ted (12). In our study, we showed that hyperka-
lemia is an independent risk factor for hospital
mortality in CKD hospitalized for hyperkalemia.

In most clinical situations, advanced age is
among the risk factors for mortality (13 - 15).
It is also among the independent risk fac-
tors for mortality in CKD (16). We think that
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the frequency of diagnosed or undiagnosed
CAD may be high in elderly patients and this
may have contributed to in-hospital morta-
lity. In our study, age is among the indepen-
dent risk factors for in-hospital mortality.

DM is accepted as the equivalent of CAD. DM
is still the most important cause of CKD global-
ly. There are numerous meta-analyses showing
that DM is an independent risk factor for in-hos-
pital mortality in various diseases (17 - 20). DM
is also a risk factor for mortality in CKD (21).
This study shows that DM is among the inde-
pendent risk factors for in-hospital mortality in
individuals with CKD hospitalized with hyper-
kalemia. It can be thought that macrovascular
complications of diabetes and microvascular
complications such as diabetic nephropathy
and diabetic neuropathy may also contribu-
te to mortality in individuals with diabetes.

A significant proportion of deaths in the wor-
Id are due to cardiovascular events. CAD is
one of the cardiovascular disease and it may
increase in-hospital mortality (22, 23). Car-
diovascular diseases are also the major cau-
se of death in patients with CKD (24, 25). This
study revealed that CAD is among the inde-
pendent risk factors for hospital mortality in
CKD with hyperkalemia. For this reason, we
think that the cardiac effects of hyperkale-
mia may occur more easily in CAD patients.

Hemodialysis is a powerful treatment choi-
ce in patients with hyperkalemia. It is especi-
ally used in patients with serious symptoms
such as paralysis and cardiac findings due to
hyperkalemia. Hemodialysis itself also has
some adverse cardiac side effects (26). Li et
al showed that fluctuation of serum potas-
sium may cause cardiovascular mortality in
patients treated with peritoneal dialysis (27).
The present study showed that hemodialy-
sis is among the independent risk factors for
in-hospital mortality in CKD with hyperkalemia.
This may be because patients who already have
more severe hyperkalemia on dialysis or becau-
se of potassium levels drop rapidly after dialysis.

Calcium is cardioprotective from the negative
effects of hyperkalemia. This is why the initial

treatment of hyperkalemia begins with cal-
cium gluconate. Hypocalcemia increases the
cardiac toxicity of hypokalemia (28). We could
not find any study in the literature showing
whether serum calcium levels would be pro-
tective in patients with hyperkalemia. Our
study suggests that patients having higher se-
rum calcium levels are more likely to survive.

Metabolic acidosis is one of the complications
of CKD and also it is closely associated with
mortality in patients with CKD (29). Metabo-
lic acidosis may also exacerbate hyperkalemia
by causing potassium outflow from the cell
to the outside of the cell. Tangri et al showed
that metabolic acidosis is an independent risk
factor for CKD progression, renal replacement
therapy, and all-cause mortality in stage 3-5
CKD patients with non-dialysis dependence
(30). Our study suggests that metabolic acido-
sis is among the independent risk factors for
in-hospital mortality in CKD with hyperkalemia.

Another important finding of our study is the
usage rates of renin-angiotensin-aldoste-
rone system (RAAS) inhibitors, such as ACEI
and ARB, were similar in death and surviving
groups. These drugs are known as reno-car-
dioprotective, but the most feared side effe-
ct is hyperkalemia, which can be seen more
frequently, especially in patients with CKD.
Our study suggests that the use of RAAS inhi-
bitors does not affect in-hospital mortality in
CKD patients hospitalized for hyperkalemia.

The limitations of the current study are as fol-
lows. Firstly; it is a single-center study. Second-
ly; it included a small number of patients and
thirdly; it does not include the potassium cour-
se of the patients. However, we think that our
findings contribute to the literature in terms
of hyperkalemia management. In conclusion,
our study shows that there are some additio-
nal risk factors for mortality in hyperkalemic
CKD patients. Higher potassium, higher age,
presence of DM, presence of CAD, being tre-
ated with hemodialysis, lower calcium and
lower pH appear to be independent risk fac-
tors for mortality in hyperkalemic CKD patients.
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OZET

AMAC: Abamektin glinimizde tarim endustrisinde ¢ok fazla
kullanilan bir pestisit tiiri olup uzun sireli maruziyet sonucun-
da toksik etkilere sahiptir. Uzun siireli abamektin maruziyeti so-
nucunda 0Ozellikle oksidatif stres iliskili inflamasyon ve apoptoz
artisina neden olmaktadir. Hesperidin, narenciyelerde dogal
olarak bulunan antioksidan, antiinflamatuvar ve antiapoptotik
etkilere sahip bir flavanoiddir. Bu calismada, abamektin kaynak-
I mide doku hasari Gizerine dogal bir antioksidan olan hesperi-
dinin kullanimi ve muhtemel etkilerinin arastirnlmasi amaglan-
mistir.

GEREC VE YONTEM: 28 giin boyunca 1 mg/kg dozda abamek-
tin uygulamasindan 30 dakika 6nce grubuna gére 100 ve 200
mg/kg hesperidin uygulamasi yapildi. 29. giinde 35 adet hay-
van dekapite edilerek mide dokulari alindi ve biyokimyasal yon-
temler ile oksidatif stres, inflamasyon ve apoptotik parametre-
lerin analizi yapildi.

BULGULAR: Abamektin mide dokularinda oksidatif stres, inf-
lamasyon ve apoptoz parametrelerin dlzeylerini kontrol gru-
buna gore arttirdi (p<0,001). Hesperidin uygulamasiyla birlikte
abamektine bagh tim bu artis miktarlarinda azalmalar meyda-
na gelmistir (p<0,001).

SONUC: Abamektin maruziyetinin neden oldugu mide doku-
larindaki toksik etkiye karsi hesperidinin potansiyel koruyucu
ozelliklere sahip oldugu sonucuna varildi.
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Inflamasyon, Apoptoz.
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ABSTRACT

OBJECTIVE: Abamectin is a pesticide type that is widely used
in the agricultural industry today and has toxic effects becau-
se of long-term exposure. As a result of long-term exposure to
abamectin, it causes an increase in oxidative stress-related inf-
lammation and apoptosis. Hesperidin is a flavonoid found na-
turally in citrus fruits with antioxidant, anti-inflammatory, and
anti-apoptotic effects. In this study, it was aimed to investigate
the use and possible effects of hesperidin, a natural antioxidant,
on abamectin-induced gastric tissue damage.

MATERIAL AND METHODS: 100 or 200 mg/kg (according to
the group) hesperidin was administered 30 min before the 1
mg/kg dose of abamectin for 28 days. On the 29th day, 35 ani-
mals were decapitated and their stomach tissues were removed
and oxidative stress, inflammation, and apoptotic parameters
were analyzed by biochemical methods.

RESULTS: Abamectin increased the levels of oxidative stress,
inflammation, and apoptosis parameters in gastric tissues com-
pared to the control group (p<0,001). With the administration
of hesperidin, all these abamectin-induced increases decreased
(p<0,001).

CONCLUSIONS: It was concluded that hesperidin has potential
protective properties against the toxic effect on gastric tissues
caused by abamectin exposure.

KEYWORDS: Abamectin, Hesperidine, Oxidative stress, Inflam-
mation, Apoptosis.
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GiRiS

Tarim endustrisinde farkliamaclar dogrultusun-
da kullanilan kimyasallarin kontrolstiz kullanimi,
tim dinyada yaygin olarak artmakta ve insan-
larla birlikte ekolojik cevre icin tehdit haline gel-
mektedir (1). Glgli bocek oldiricl ve antihel-
mintik aktivitesi nedeniyle tim diinyada yaygin
olarak kullanilan pestisitlerden avermektin aile-
sinin bir Giyesi olan Abamektin (ABM), makrosik-
lik lakton bir disakkarit olup, toprakta bulunan
Streptomyces avemitilis bakterisi tarafindan do-
dal olarak fermente edilerek elde edilmektedir
(2). ABM, tarimda 6zellikle pamuk, narenciye,
misir, patates, fasulye gibi Grlnlerin verimlili-
ginin artmasinda ve hayvancilikta besi hayvan-
larinin mide-bagirsak nematodlari ve akciger
kurtlariyla micadelede yaygin olarak kullanil-
maktadir (3, 4). ABM'nin lipofilik 6zelligi yliksek
olup, topraga hizlica nifuz ederek hizh fotolize
olur. Bu nedenle ABM, uygulandidi tarim top-
raklarindaki uzun sureler kalabilmektedir (5).
ABM, insan viicudunda toksik etkileri nedeniyle
Avrupa Gida Guvenligi Otoritesi (EFSA) tarafin-
dan "T+, R48/25 Toksik" sinifinda kategorilen-
dirilmistir (6). ABM etkisini gama-aminobditirik
asit (GABA) reseptorleri lizerinde gostermekte-
dir (7). ABM maruziyetinin suresine bagl olarak
insan viicudunda farkl komplikasyon meydana
gelmektedir. Hafif maruziyet sonrasi bulanti,
kusma, ishal ve halsizlik; orta derecede maruzi-
yet sonrasi dilate pupiller, mide bulantisi, kon-
fuzyon, koma; uzun sireli maruziyet sonrasi ise
koma, solunum yetmezligi, asidoz ve nadiren
olim gorilebilmektedir (8). Toksik maddelere
maruziyet sonucunda oksidanlarin artmasiyla
bozulacak dengeyi korumak icin antioksidanla-
rin kullanilmasi gerekebilmektedir (9). Antiok-
sidanlar dogal bitkilerde yaygin olarak bulun-
makla birlikte cesitli ilaglara karsi doku ve organ
toksisitelerini azaltmadaki etkinlikleri agisindan
on plana ¢ikmaktadir. Endojen ve eksojen anti-
oksidanlar, “serbest radikal temizleyiciler” olarak
adlandirilip reaktif oksijen turlerine (ROS) bag-
Il hasari onleyebilir ve onarabilmektedir (10).

Arastirmalarda son zamanlarda dogdal bitkiler
ilgi cekmektedir. Dogal bitkiler, alkaloidler, gli-
kozitler, flavonoidler, fenolik bilesikler ve kanna-
binoidler gibi farmakolojik etkilere sahiptirler.

Anti-inflamatuvar, antialerjik, antiviral, antibak-
teriyel, antitimor ve antioksidan o6zelliklerin-
den dolay! flavonoidler 6n plana ¢ikmaktadir
(11, 12). Flavonoidler, degisken fenolik yapilara
sahip dogal maddelerdir. Neredeyse tiim flavo-
noid gruplarinin en ¢ok arastirilan 6zelligi, anti-
oksidan olarak hareket etme yetenekleridir (13).
Antioksidan ozellikleri, basta lipit peroksidas-
yonunu inhibe ederek gerceklesmektedir (14).

Hesperidin (C2sH34015 - HES), ilk olarak Fransiz
kimyager Lebreton tarafindan tanimlanan ve
turuncgil kabugundan izole edilen bir flavono-
id glikozittir (15). HES, insanlarda ve sicanlarda
hesperetin olarak bilinen aktif aglikonlara me-
tabolize edilmektedir (16). HES, anti-inflamatu-
var, anti-oksidatif, anti-obezite ve anti-kanser
aktivitelerine sahip olmakla birlikte kolesterol
seviyelerini ve kan basincini disirebilmekte-
dir (15). Daha 6nce yapilan calismalar, HES'in
sicanlarda Nukleer faktor kappa B (NF-kB) ve
Kaspaz-3 dahil olmak Uizere inflamatuvar ve
apoptotik mediyatorlerin inhibisyonu yoluy-
la sicanda bazi dokularda hasara karsi koru-
yucu etki gosterdigi ortaya konmustur (17).

Mevcut calismada, sicanlarda ABM kaynakli
mide toksisitesinde HES'in oksidatif stres, infla-
masyon ve apoptoz yolaklarinin kilit paramet-
releri Gzerine etkilerinin biyokimyasal ve mole-
kiler yontemler ile arastirilmasi amaglanmistir.

GEREC VE YONTEM

Deneysel Prosediir

Sicanlar rastgele, her grupta 7 hayvan olmak
Uzere 5 gruba ayrilmistir ve gruplar literatlre
gore belirlenmistir (2).

1) Kontrol Grubu: 28 glin boyunca serum fizyolo-
jik cozeltisi oral olarak verildi.

2) Hesperidin Grubu (HES): 28 guin boyunca iki
guinde bir 200 mg/ kg dozda HES oral olarak ga-
vajla verildi.

3) Abamektin Grubu (ABM): 28 glin boyunca iki
glinde bir ABM 1 mg/kg dozunda oral olarak
gavajla verildi.

4) Abamektin + Hesperidin 100 mg/kg (ABM+HES100)
Grubu: 28 glin boyunca iki gtinde bir ABM 1 mg/



kg dozunda oral olarak gavajla verildi. ABM uy-
gulamasindan 30 dk. énce HES 100 mg/kg do-
zunda oral olarak gavajla verildi.

5) Abamektin + Hesperidin 200 mg/kg (ABM+HES200
mg) Grubu: 28 giin boyunca iki glinde bir ABM 1
mg/kg dozunda oral olarak gavajla verildi. ABM
uygulamasindan 30 dk. 6nce HES 200 mg/kg
dozunda oral olarak gavajla verildi.

Doku Alimi

Son ABM uygulamasindan 24 saat sonra (29.
glin) sicanlar hafif sevofloran anestezisi altinda
dekapite edilerek mide dokulari alindi. Alinan
dokular biyokimyasal analizler yapilincaya ka-
dar -20°C'de saklandi.

Lipit Peroksidasyon Analizi

Sicanlarin mide dokularindan malondialdehit
(MDA) analizi yapilarak lipit peroksidasyon du-
zeyi belirlendi. Analiz icin mide dokulari %1,15
potasyum klorir (KCl) soliisyonu icerisinde ho-
mojenize edildikten sonra homojenizatlar 15
dk. boyunca 3,500 RPM'de santrifuij edildi. Su-
pernatant kismi analizlerde kullanilmak Gzere
alindi. MDA diizeyleri, Placer et al. tarafindan
gelistirilen yontem kullanilarak belirlendi (18).

Antioksidan Analizi

Sicanlarin mide dokularinda antioksidan du-
rumunun analizi icin katalaz (KAT), stperoksit
dismutaz (SOD), glutatyon peroksidaz (GPx) ak-
tiviteleri ve glutatyon (GSH) seviyeleri 6lculdi.
SOD ve KAT diizeylerinin 6lcim icin stiperna-
tanlar, lipit peroksidasyondaki gibi elde edildi.
GPx aktivitesinin ve GSH seviyelerinin belirlen-
mesi icin kullanilan siipernatantlar ise 10,000
RPM'de 20dk. santrifiij sonucu elde edildi. SOD
aktivitesi Sun et al. ydntemine gore (19); KAT
aktivitesi, Aebi yontemine gore (20); GPx akti-
vitesi, Lawrence ve Burk tarafindan gelistirilen
yonteme gore (21); GSH seviyeleri ise Sedlak
ve Lindsay'in belirledigi yonteme gore o6lculdi
(22). Enzim aktivitelerini hesaplamak icin mide
dokularinin toplam protein icerigi gerekliydi.
Bunu belirlemek icin Lowry et al. yontemi kul-
lanildi (23).

Total RNA izolasyonu ve cDNA Sentezi

Sicanlarin mide dokularindan total RNA izo-
lasyonu hibrizol reagent (HibriGen) ile yapildi.
RNA izolasyonu asamasinda tim islemler ure-
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ticinin talimatlarina bire bir uyularak yapildi.
islemlerin sonunda elde edilen RNA’lar RNaz
icermeyen su ile ¢6zdirildi ve NanoDrop
(Bio-Tek Instruments Epoch, USA) cihazin-
da konsantrasyonlari olgulerek 1000 ng//
ul'ye esitlendi. Daha sonra bu RNA’lar cDNA
sentez kiti (Bio-Rad, USA) ile cift zincirli cD-
NA'ya donustirdldi. Bu islemler de Uretici-
nin talimatlan dogrultusunda gerceklestirildi.

RT-PCR Analizi

cDNA'lar, Tablo 1'de dizilimleri verilen genlerin
goreli mRNA transkript seviyelerinin belirlen-
mesinde kullanildi. Bunun icin cDNA'lar ilgili
genlerin primerleri ve iTaq Universal SYBR® Gre-
en Supermix ile reaksiyona sokuldu. Reaksiyon
Ureticinin talimatlar ile ROTOR-GENE Q (Qia-
gen, Almanya) cihazinda gergeklestirildi. Su-
recin sonunda cihazdan alinan CT degerleri ile
2-deltadelatc™ meatodu (24) kullanilarak genlerin kat
degisimleri hesaplandi. B-aktin housekeeping-
gen olarak kullanildi.

Tablo 1: Primerlerin dizilimleri

Gen Dizilim (5’-3") Uzunluk (bp) ID no

NF-«xB F: AGTCCCGCCCCTTCTAAAAC 106 NM_001276711.1
R: CAATGGCCTCTGTGTAGCCC

IL-1B F: ATGGCAACTGTCCCTGAACT 197 NM_031512.2
R: AGTGACACTGCCTTCCTGAA

TNF-ou F: CTCGAGTGACAAGCCCGTAG 139 NM_012675.3
R: ATCTGCTGGTACCACCAGTT

iNOS F: AGATCAATGCAGCTGTGCTC 235 NM_012611.3
R: GGCTCGATCTGGTAGTAGTAGA

COX-2 F: AGGTTCTTCTGAGGAGAGAG 240 NM_017232.3
R: CTCCACCGATGACCTGATAT

Kaspaz-3 F: ACTGGAATGTCAGCTCGCAA 270 NM_012922.2
R: GCAGTAGTCGCCTCTGAAGA

B-Actin F: CAGCCTTCCTTCTTGGGTATG 360 NM_031144.3
R: AGCTCAGTAACAGTCCGCCT

Etik Kurul

Deneylerde 35 adet erkek Sprague dawley si-
¢an (220-250gr, 12-14 haftalk) kullanildi. Deney
hayvanlari, Atatiirk Universitesi Deney Hayvan-
lari Merkezi'nden (Erzurum, Tiirkiye) temin edil-
di. Sicanlar, 12 saat aydinlk, 12 saat karanlik, ha-
valandirmali, sabit 1sili (23+2°C) standart sartlar
altindaki barindirildi. Beslenmeleri icin standart
sican yemi ve icme suyu, ad libitum uygulandi.
Etik onay Atatiirk Universitesi Hayvan Deneyleri
Yerel Etik Kurulu tarafindan alindi (11.11.2022,
2022-22/266).

istatistiksel Analiz

GraphPad Prism 5.0 yazilmindan yararlanila-
rak edilen bulgular, ortalama+ standart sapma
olarak verildi. Veriler, coklu karsilastirmalar icin
Tukey'nin post hoc testleri ile tek yonli ANOVA
kullanilarak analiz edildi. p<0,05, istatistiksel
olarak anlamli kabul edildi.
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BULGULAR
Oksidan/Antioksidan Bulgulari

Mide dokularinda oksidan diizeyi icin MDA (Se-
kil 1A) ve antioksidan dizeyi icin ise GSH (Sekil
1B) duzeyleri ile SOD (Sekil 2A), KAT (Sekil 2B),
GPx (Sekil 2C) aktiviteleri 6l¢lilmustir. Elde edi-
len bulgulara gore, kontrol grubuyla kiyaslan-
diginda ABM grubunda MDA diizeyinde artis,
GSH dizeyinde ise azalma meydana gelmistir
(p<0,001). ABM grubuna gore ABM+HES200
gruplarinda MDA diizeyinde azalma, GSH du-
zeyinde ise artis meydana gelmistir (p<0,001)
Enzim aktivitelerine bakildiginda, kontrol gru-
buna gére ABM grubunda SOD, KAT ve GPx ak-
tivitelerinde azalma (p<0,001), ABM grubuna
gore ABM+HES100 ve ABM+HES200 gruplarin-
da artis meydana gelmistir (p<0,001) (Sekil 1
ve Sekil 2).

A MDA B GSH
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Sekil 1: ABM ve HES uygulamalarinin mide dokularinda A: MDA ve B:
GSH duzeyleri tzerine etkileri. MDA: malondialdehit, GSH: glutatyon.
istatistiksel farklilik (kontrol grubuna kiyasla: ***p<0,001; ABM grubuna
kiyasla: ###p<0,001; ABM+HES100 ile ABM+HES200: ™ p<0,001) One-
Way Anova testi ile belirlendi.
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Sekil 2: ABM ve HES uygulamalarinin mide dokularinda A: SOD, B: KAT
ve C: GPx aktiviteleri tizerine etkileri. SOD: stiperoksit dismutaz, KAT: ka-
talaz, GPx: glutatyon peroksidaz. istatistiksel farklilik (kontrol grubuna
kiyasla: ***p<0,001; ABM grubuna kiyasla: ###p<0,001; ABM+HES100
ile ABM+HES200: ™ p<0,001) One-Way Anova testi ile belirlendi.

inflamasyon Bulgulari

Mide dokularinda inflamasyon ile iligkili NF-
kKB (Sekil 3A), timor nekroz faktor-alfa (TN-
F-a) (Sekil 3B), interlokin-18 (IL-1B) (Sekil 3Q),

Siklooksijenaz-2 (COX-2) (Sekil 3D) ve induk-
lenebilir nitrik oksit sentaz (iNOS) (Sekil 3E)
transkript diizeyleri RT-PCR metoduyla incelen-
mistir. mMRNA transkript bulgularina gore, kont-
rol grubu ile kiyasla ABM grubunda tum para-
metrelerde anlaml artis olmustur (p<0,001).
ABM grubuna gére ABM+HES100 ve ABM+-
HES200 gruplarinda bu parametrelerin anlam-
I azaldigi tespit edilmistir (p<0,001) (Sekil 3).
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Sekil 3: ABM ve HES uygulamalarinin mide dokularinda A: NF-kB, B: TN-
F-a, C: IL-1B, D: COX-2, E: iNOS mRNA transkripsiyon seviyeleri Gizerine
etkileri. NF-kB: nukleer faktor kappa B, TNF-a: timér nekroz faktor-alfa,
IL-1B: interlokin-1B, COX-2: siklooksijenaz-2, iNOS: indiklenebilir nit-
rik oksit sentaz. istatistiksel farklilik (kontrol grubuna kiyasla: *p<0,05,
**p<0,01, ***p<0,001; ABM grubuna kiyasla: ###p<0,001, ABM+HES100
ile ABM+HES200: p<0,001, * p<0,001) One-Way Anova testi ile belir-
lendi.

Apoptoz Bulgular

Mide dokularinda apoptoz diizeyini belirlemek
amaciyla, Kaspaz-3 (Sekil 4) mRNA transkript
duzeyleri RT-PCRmetoduyladl¢iilmistir. mRNA
transkript bulgularina gére, kontrol grubuyla ki-
yaslandiginda ABM grubunda apoptotik faktor-
ler olan Kaspaz-3 diizeylerinde artis (p<0,001)
tespit edilmisti. ABM grubuna goére ABM+-
HES100 ve ABM+HES200 gruplarinda Kaspaz-3
duzeylerinde azalma (p< 0,001) tespit edilmistir.
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Sekil 4: ABM ve HES uygulamalarinin mide dokularinda apoptotik
Kaspaz-3 mRNA transkripsiyon diizeyi (izerine etkileri. Istatistiksel
farklilik (kontrol grubuna kiyasla: ***p<0,001; ABM grubuna kiyasla:
###p<0,001; ABM+HES100 ile ABM+HES200: **p<0,001) One-Way
Anova testi ile belirlendi.



TARTISMA

Gelisen tarim endustrisinde, tarimsal Urinle-
ri hastaliklardan ve haserelerden korumak icin
pestisitler yaygin olarak kullaniimaktadir (25)
Yaygin kullanilan bir pestisit tiiri olan ABM’nin
glnimizde giderek artan kullanimina bag-
I olarak, hedef disi organizmalarda da toksik
etkisi olmasi nedeniyle endiseler artirmistir
(26). Bitkilerde dogal olarak bulunan flavano-
idler, vicuttaki saglik sorunlarina karsi etkili
olduklar icin umut verici ajanlardir (27). HES,
narenciyelerde bulunan flavonoid bir bilesik
olup antioksidan, antiinflamatuvar, antiapop-
totik gibi ozelliklere sahiptir (28). Bu calisma-
da, ABM kaynakli sican mide toksisitesinde
HES'in oksidatif stres, inflamasyon ve apop-
totik aktiviteler Uzerindeki etkileri biyokim-
yasal ve molekuler yontemlerle arastirildi.

Hucre zarindaki en 6nemli bilesenlerden birinin
lipitler olmasi nedeniyle ROS duzeylerindeki
artis lipid peroksidasyonunu tetiklemektedir.
Goklu yag asitlerinin metabolizmasinda son
ariin olan MDA (29), oksidatif stres diizeyinin
gostergesi olup, KAT, SOD ve GPx gibi enzim-
ler, oksidatif stresi azaltarak antioksidan ozellik
gostermektedir (30). Koruyucu mekanizmalar-
dan bir digeri ise GSH olup, olusan ROS Urin-
lerini baglayarak dokuyu oksidatif hasara karsi
korumaktadir (2). ABM maruziyeti, ROS arttira-
rak oksidatif strese neden olmaktadir (26). Ca-
hsmamizda, oksidatif stres bulgular beraber
degerlendirildiginde, ABM maruziyetine bagh
olarak mide dokularinda MDA diizeylerinde
artis ve antioksidan enzim aktiviteleri ile GSH
dizeyinde azalma meydana gelmis ve sonug
olarak oksidatif stres diizeyi artmistir. Diger ta-
raftan HES uygulamasiyla birlikte 6zellikle artis
gosteren MDA diizeylerinde azalma gorulir-
ken, azalan antioksidan enzim ve GSH diizey-
lerinde artislar meydana gelerek antioksidan
aktivitede artis tespit edilmistir. Ozellikle HES'in
200mg/kg dozunda bu aktivitesi daha belir-
gin gorulmustur. Dolayisiyla mide dokusunda
ABM maruziyetinin oksidatif stresi arttirarak
dokuda hasara neden oldugu, HES tedavisinin
ise bu etkiyi azaltarak mide dokularinda ok-
sidatif strese karsi iyilestirici etki gostermistir.

Apoptoz, oksidatif stres durumunun doku-
da uzamasiyla baslamaktadir (31). ROS buyuk
oranda mitokondride uretilir ve programlan-
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mis hiicre 6limu olarak bilinen apoptoz geli-
siminde 6nemli etkiye sahiptir (32). Apoptoz,
vicuttaki hasar gormus veya tehlikeli huicrele-
ri ortadan kaldiran koruyucu mekanizma iken
diger taraftan saglikh hiicrelerde, hicresel
stres veya hasar olusturmaktadir (33). Kaspaz-3
apoptozda kilit konumdaki bir faktér olup (34)
aktive olduktan sonra cogu hicresel hede-
fin proteolitik bozulmasina ve sonunda hiicre
olimune neden olmaktadir (35). Calismamiz-
da mide dokularinda ABM maruziyetine bagli
olarak apoptotik faktorlerden Kaspaz-3 mRNA
transkript duzeyleri artmistir. ABM ile birlikte
HES uygulandiginda bu durum tersi etki gos-
termistir ve Kaspaz-3 mRNA transkripsiyon du-
zeyinde azalma meydana gelmistir. Dolayisiyla
ABM maruziyetinin apoptozu tetikledigi ve
HES uygulamasinin apoptoza karsi mide do-
kusunda koruyucu etkili oldugu soéylenebilir.

Oksidatif stresin uzamasina bagli olusan olay-
lardan digeri de inflamasyondur ve NF-kB'nin
ekspresyonu tetiklenir (36). NF-kB'nin aktive ol-
masiyla TNF-q, IL-13, ve COX-2 gibi proinflama-
tuvar sitokin genlerinde aktivasyon baslayarak
inflamatuvar yanit meydana gelir (37). inflamas-
yonun olusmasinda proinflamatuvar sitokinle-
rin rol oynadigi ve TNF-a ve IL-13'nin bunda aktif
rol aldigi bilinmektedir (38). COX-2, inflamatuvar
bir etken olup NF-kB geni tarafindan eksprese
edilerek normal dokularda ROS Uretimiile iliski-
lidir (39). inflamasyon, stres gibi akut durumlar-
da salinan iNOS'un ekspresyonunda TNF-a yon-
lendirici etkiye sahiptir (40). Mevcut ¢calismada,
ABM maruziyetinin NF-kB ve uyardigi TNF-q,
IL-13, COX-2 ve iNOS transkript diizeylerinde
artisa neden olarak mide dokularinda inflamas-
yon meydana gelmistir. ABM ile birlikte HES uy-
gulandiginda, ABM maruziyetine bagl gelisen
inflamasyon hasarina karsi HES'in tersi yonde
etki gOstererek bu parametreleri azalttigi tespit
edilmistir. ABM maruziyetine bagh inflamasyo-
nun neden oldugu mide doku hasarinda HES
etkili bir iyilestirici ajan olarak 6n plana ¢ikabilir.

Tdim bulgularimiz birlikte degerlendirildigin-
de, ABM maruziyetinin, mide dokularinda ok-
sidatif stres, inflamasyon ve apoptoz diizey-
lerini arttirarak hasara neden oldugu, HES'in
ise tim bu yolaklar tGzerinde meydana gelen
hasari azaltarak iyilestirici etki gosterdigi tespit
edilmistir. HES'in 6zellikle 200mg/kg dozunda
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uygulanmasinin, tim bu yolaklar birlikte de-
gerlendirildiginde mide dokularinda ABM ma-
ruziyetine bagli meydana gelebilecek hasari en-
gellemede daha etkili oldugu tespit edilmistir.
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OZET

AMAG: Bu calismada, akut pankreatit (AP) ve akut rekiirren
pankreatit (ARP) tanisi alan ¢ocuklarda akut pankreatitin infla-
matuar slirecinde tanida yeni hematolojik parametrelerin 6ne-
mini retrospektif olarak degerlendirmeyi amacladik. Bu ¢alisma
pankreatitli cocuklarda yeni hematolojik parametreleri; (eritro-
sit dagihm genisligi (RDW), eritrosit dagilim genisligi kalsiyum
orani (RDWCaR), nétrofil lenfosit orani (NLR), lenfosit monosit
orani (LMR), trombosit lenfosit orani (PLR), eritrosit dagihm
genisligi trombosit orani (RDWPR), ortalama trombosit hacmi
(MPV))'ni retrospektif olarak degerlendiren literatiirdeki ilk ¢ca-
lismadir.

GEREG VE YONTEM: Ocak 2014 - Aralik 2019 tarihleri arasinda
hastaneye basvuran ve AP ve ARP tanisi alan 55 hastanin tibbi
kayitlari geriye donik olarak incelendi. 0 ve 48. saatlerde RDW,
RDWCaR, MPVPR, NLR, LMR, RDWPR ve PLR degerleri geriye do-
nlk olarak degerlendirildi. Grup 1 akut pankreatit, Grup 2 akut
rekiirren pankreatit hastalardan olusmaktadir. istatistiksel ola-
rak p<0,05 degeri anlamli kabul edildi.

BULGULAR: Grup 1 ve Grup 2'nin RDWash degerleri, RDWoh de-
gerlerinden anlamli derecede diisiik bulundu (sirasiyla p<0,001
ve p=0,006). Her iki grupta da RDWCaRasn degerleri de RDW-
CaRon'den anlamli derecede diisiik bulundu (sirasiyla p= 0,003
ve p=0,012). Grup 1'de NLR4sh degeri NLRon'den diisiik saptandi
(p=0,004). Ayrica Grup 2'de RDWPR4sh degeri RDWPRon'ye gore
daha duslik bulundu (p=0,041).

SONUC: Bu calismada AP ve ARP'li cocuklarin tani ve takibinde
ilk 48 saat icindeki RDW, RDWCaR, NLR ve RDWPR degerlerinin
onemli oldugunu belirledik.

ANAHTAR KELIMELER: Eritrosit dagiim genisligi, Pankreatit,
Cocuk.
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ABSTRACT

OBJECTIVE: In this study, we aimed to retrospectively evalu-
ate the significance of new hematological parameters in the
diagnosis of the inflammatory process of acute pancreatitis in
children diagnosed with acute pancreatitis (AP) and acute re-
current pancreatitis (ARP). This is the first study in the literature
assessing new hematological parameters (Red cell distribution
width (RDW), red cell distribution width to calcium ratio (RDW-
CaR), neutrophile to lymphocyte ratio (NLR), lymphocyte to mo-
nocyte ratio (LMR), platelet to lymphocyte ratio (PLR), Red cell
distribution width to platelet ratio (RDWPR) and mean platelet
volume (MPV)) in children with pancreatitis retrospectively.

MATERIAL AND METHODS: The medical records of 55 patients,
who were admitted to the hospital between January 2014 and
December 2019 were diagnosed with AP and ARP, were exami-
ned retrospectively. RDW, RDWCaR, MPV, NLR, LMR, RDWPR and
PLR values at 0 and 48 hours were evaluated retrospectively.
Group 1 consists of patients with acute pancreatitis, Group 2
consists of patients with acute recurrent pancreatitis. A p value
of <0.05 was considered statistically significant.

RESULTS: RDWash values of Group 1 and Group 2 were found to
be significantly lower than RDWon values (p<0.001 and p=0.006,
respectively). RDWCaRash values in both groups were also found
to be significantly lower than RDWCaRoh (p= 0.003 and p=
0.012, respectively). NLR4sh value was detected to be lower than
NLRoh in Group 1 (p= 0.004). Moreover, the RDWPRash value was
found to be lower compared to RDWPRoh in Group 2 (p=0.041).

CONCLUSIONS: In this study, we determined that RDW, RDW-
CaR, NLR and RDWPR values within the first 48 hours were im-
portant in the diagnosis and follow-up of children with AP and
ARP.

KEYWORDS: Red cell distribution width, Pancreatitis, Children.
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INTRODUCTION

Childhood pancreatitis has been diagnosed
with an increasing frequency in the past 20
years. While life-threatening complications de-
velop in nearly 20% of childhood pancreatitis,
the mortality rate is less than 5% (1 - 3). Acute
pancreatitis (AP) is a disease in which reversible
structural and functional alterations are chara-
cterized by the presence of inflammatory cells,
interstitial edema, and various degrees of nec-
rosis (1). The number and distribution of leuko-
cytes are associated with the immunological
status of the patient and the etiology of the
infection (4). The changes in the distribution
of blood cells during the infection, inflammati-
on, and malignant diseases may alter complete
blood count (CBC) parameters (5). Red cell dist-
ribution width (RDW) is a marker characterized
by the changes in the size of red blood cells
found in the circulation and it is routinely inclu-
ded in CBC.The upper limit of RDW is 15.5% (6).
High RDW levels in AP patients are considered
to be associated with the suppression of hema-
topoiesis as a response to systemic inflammati-
on and the transition of big-sized immature red
blood cells into the peripheral blood (7). High
neutrophile to lymphocyte ratio (NLR) indicates
mortality risk in patients with sepsis and trauma
(8). In recent analyses, the normal range of NLR
was found as 0.78-3.53 (9). Increased NLR is an
indicator of poor prognosis for pancreatitis (10).

Platelet to lymphocyte ratio (PLR) is a parameter
used in the follow up of cardiovascular events,
sensorineural hearingloss,andrheumatoidarth-
ritis-associated interstitial lung disease (11 - 16).
In a retrospective and cross-sectional study
including 301 children, it was found that mean
platelet volume (MPV), NLR and PLR were sig-
nificant markers in the differential diagnosis
of diseases that progress with inflammation
such as acute appendicitis, mesenteric lymp-
hadenitis and familial mediterranean fever (17).
MPV is included in the CBC as an assessment
of platelet functions, and it is used for the di-
agnosis of some inflammatory diseases. MPV
is the marker of active platelets. While high
MPV levels in diseases such as diabetes melli-
tus, cardiovascular diseases and cerebrovas-
cular diseases indicate that the inflammatory
process is mild, low MPV levels were found in
diseases such as ulcerative colitis, rheumato-
id arthritis, ankylosing spondylitis and familial

mediterranean fever (FMF) (18). In this study,
we aimed to investigate the significance of new
hematological parameters at 0 and 48 hours in
the diagnosis by reviewing the medical recor-
ds of the patients diagnosed with AP and ARP.

MATERIALS AND METHODS

This study was carried out retrospectively by
examining the medical records of 55 patients
who were diagnosed with AP and Acute Re-
current Pancreatitis (ARP) in the pediatric clinic
of Afyonkarahisar Health Sciences University
Faculty of Medicine Department of Pediatrics
between January 2014 and December 2019. Pa-
tients in the study were divided into 2 groups:
those with AP were in group 1 and those with
ARP were in group 2. The cases in both groups
had mild pancreatitis based on Atlanta criteria
(1). Etiology, demographic characteristics, hos-
pitalization time and abdominal pain duration
were evaluated in the patients with AP (group
1) and ARP (group 2). Red cell distribution wi-
dth (RDW), red cell distribution width to pla-
telet ratio (RDWCaR), MPVPR, neutrophile to
lymphocyte ratio (NLR), lymphocyte to mono-
cyte ratio (LMR), RDWPR, and PLR of the cases
were evaluated at 0 and 48 hours of admission.
Patients with a diagnosis of chronic pancrea-
titis and a lack of records were excluded from
the study. The diagnosis of AP and ARP was
made based on INSPPIRE criteria. AP is chara-
cterized by the presence of two of three crite-
ria including abdominal pain compatible with
pancreatitis, amylase or lipase levels three ti-
mes higher than normal and imaging records
compatible with pancreatitis. The diagnosis of
ARP was made by the occurrence of AP atta-
cks at two different times, the presence of pa-
inless periods for =1 month, or normal levels
of amylase and lipase between the attacks (1).

Ethical Committee

The ethics committee approval for the study
was obtained from the Clinical Research Ethics
Committee of Afyonkarahisar Health Sciences
University, Faculty of Medicine, with the decisi-
on number of 2019/3.

Statistical Analysis

Data were analyzed by using the SPSS 20.0 sta-
tistical package program. Categorical variables
were given as percentage and frequency, and



continuous variables were expressed as mean
and standard deviation. Patients were grouped
as AP (group 1) and ARP (group 2); and accor-
dingly, data were analyzed. Categorical variab-
les were tested by chi-square test while continu-
ous variables were compared by Mann-Whitney
U test and Wilcoxon signed-rank test. P value of
<0.05 was accepted as statistically significant.

RESULTS

Demographic characteristics and duration of
abdominal pain and length of hospital stay
were shown in Table 1.

Table 1: Demographic Characteristics of the Patients

Abdominal
BMI pain Hospitalization
Meanage | pvalue | Sex | pvalue | o, o | pvalue | g P | Pyalue | TOER SO

p value
sssss urati
days

GGGGG 99:446 | P=0919 | 23F | P=0.422 | -012%123 | P=0312 | 25¢16 | P=0.428 73136 P=0.521
(n=43) (53.5%)

GGGGGGG .03£4.98 8E
(n=12) (66.7%)

In terms of the etiology of the cases, there
were idiopathic (88.5%), stone (2.3%), trauma
(2.3%), infections (4.6%) and coledochal cho-
ledochal cyst (2.3%) in group 1; and idiopathic
(50%), congenital abnormalities of the pancre-
atic duct (8.3%), allergy (8.3%), autoimmunity
(8.3%) and genetic causes (25%) in group 2.

RDWawas 15.37+2.63ingroup 1and 15.93+2.84
in group 2; and RDW.s» was 13.15+0.93 in group
1and 12.77+0.62 in group 2. No statistically sig-
nificant differences were found between both
groups in RDWo and RDWash values (p=0.575
and p=0.274, respectively). It was found that
the RDW.sn value of group 1 was significantly
lower compared to the RDWo value (p<0.001).
Also, the RDW.sn value of group 2 was signifi-
cantly lower than the RDWa value (p=0.006).

In group 1, RDWCaRa was 1.57+0.28 and RDW-
CaRssn was 1.38+0,11 whereas RDWCaRon was
1.63+0.31 and RDWCaRsh was 1.34+0.11 in
group 2; and there was not a statistically signifi-
cant difference between groups for RDWCaR0Oh
(p=0.571), Also, RDWCaRus was not significantly
different between the groups (p=0.126). It was
also found that the RDWCaR:s» value was signifi-
cantly lower than the RDWCaRa value in group
1 (p=0.003).In group 2, the RDWCaRasvalue was
found to be significantly lower compared to the
RDWCaRaw value (p= 0.012). In Group 1, NLRox
was 3.98+3.36 and NLRss» was 2.41+£2.34 whe-
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reas they were 3.92+3.28 and 3.30+2.30 respec-
tively in group 2. No statistically significant dif-
ference was found in NLRo» and NLR:sh between
both groups (p=0.823; p=0.070). It was found
that NLRush values were significantly lower than
NLROh in group 1 (p=0.004). In group 2, no
statistically significant difference was found
between NLR values at 0 and 48 hours (p=0.130).

In group 1, LMRa was 5.07+2.93 and LM-
Rssn was 5.93+3.39; and they were 4.51+£2.26
and 5.89+4.23 respectively in group 2. The-
re was no statistically significant differen-
ce between the groups in terms of LMR at
0 and 48 hours (p=0.684; p=0.721). Moreo-
ver, no statistically significant difference was
found between the LMRas and LMRss values
of group 1 and group 2 (p=0.181; p=0.692).
PLRoh and PLRas» values were 175.94+100.31 and
142.84+59.99, respectively in Group 1. In group
2, PLRon was 177.22+115.41 and PLR«» was
150.81+85.68.There was not a statistically signi-
ficant difference between the PLR values of both
groups at 0 and 48 hours (p=0.887; p= 0.919).
Besides, no statistically significant differences
were found between PLR values at 0 and 48
hoursingroup 1andgroup 2 (p=0.131;p=0.431).
In group 1, mean the platelet volume to plate-
let ratio (MPVPR)o» was found as 0.03+0.007 and
MPVPRss»was found as 0.03+0.017. These values
were found to be 0.03+0.012 and 0.03+0.007 in
group 2, respectively. No statistically significant
difference was found in MPVPRs and MPVPRagn
between both groups (p=0.289). MPVPRss: valu-
es in group 1 and group 2 were not found to
be statistically significant (p=0.338). Besides,
no significant difference was detected betwe-
en MPVPR values at 0 and 48 hours in group
1 (p=0.362). Moreover, the difference betwe-
en MPVPR values at 0 and 48 hours was not
statistically significant in group 2 (p=0.692).

RDWPRo and RDWPRas values of group 1 were
0.05+0.015 and 0.004+0.021, respectively. In
group 2, they were 0.06+ 0.019 and 0.04+ 0.010,
respectively. When RDWPRs and RDWPRash va-
lues were compared between both groups, no
statistically significant difference was found
(p=0.121;p=0.639).Moreover,nostatisticallysig-
nificant difference was seen between RDWPRoh
and RDWPRs. values in group 1 (p=0.074).
In group 2, RDWPRss, value was found to be
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significantly lower than RDWPRw (p=0.041).
A comparison of laboratory values of child-
ren with pancreatitis was is shown in Table 2.

Table 2: Comparison of the laboratory values of pancreatitis
patients

Parameters GROUP 1 GROUP 2 p value

(0-48 hours)

p value
(Group 1)
(0-48 hours)
<0.001

p value
(Grup 2)
(0-48 hours)
0.006

RDW 0 hour
48 hour
RDWCaR 0 hour
48 hour

15.37£2.63
13.15+0.93
1.57+0.28
1.38£0.11
our 3.98£3.36
48 hour 2.41£2.34
5.07x2.93
48 hour 5.93+3.39
175.94£100.31
142.84£59.99

15.93+2.84 0.575
12.77+0.62 0.274
1.63+0.31 0.571
1.3420.11 0.126
3.92+3.28 0.823
3.30£2.30 0.070
4.51£2.26 0.684 0.181 0.692
5.89+4.23 0.721

177.22+115.41 0.887 0.131 0.431

150.81+85.68 0919

0.003 0.012

0.004 0.130

48 hour
MPVPR 0 hour

48 hour
RDWPR 0 hour

48 hour

0.03+0.007
0.03+0.017
0.05+0.015
0.04+0.021

0.03+£0.012 0.289 0.362 0.690
0.03£0.007 0.338
0.06+0.019 0.121 0.074 0.041
0.04+0.010 0.639

DISCUSSION

Some simple hematological prognostic mar-
kers were used to determine the diagnosis, se-
verity and mortality of adult pancreatitis. RDW,
which is one of the hematological parameters,
is included in the complete blood count panel.
It measures the RDW in the circulation and is
generally used in the differential diagnosis of
anemia. RDW is a common blood test parame-
ter that measures the degree of red blood cell
heterogeneity and has the benefits of being
precise, easy to measure, and quantitative. Ac-
cording to several research studies, RDW is an
early prognostic marker linked to fatalities in AP
patients, and when the RDW > 13.55%, patients
were considerably more likely to be admitted to
the ICU (19). In the study by O’Connell et al. whi-
ch was carried out with 185 adult AP patients,
RDW level was reported to be above the upper
limitin 23 (%12) of the patients and it was asso-
ciated with hospitalization in the intensive care
unit. Even though RDW has been the subject of
numerous investigations, it s still unknown how
RDW increases in AP (6). According to some re-
searchers, the production of numerous inflam-
matory mediators and cytokines that inhibit
red blood cell maturation may be the reason for
high RDW in severe AP (7). High RDW is thou-
ght to be associated with the suppression of
hematopoiesis and erythrocyte maturation as a
result of systemic inflammatory response (6, 7).

Yilmaz et al. reported that RDW was a beneficial
markerfordetermining prognosisin264 patients
with AP (20). In our study, no statistically signi-
ficant difference was found between groups in
terms of RDW levels In the study by Senol et al.,
it was reported that high RDW levels at the time

of diagnosis were an independent risk factor
for mortality in adult patients with AP (7). Also,
Zhang et al. determined that RDW was a more
valuable prognostic factor in 42 patients with
AP based on APACHEIlI and SOFAS scores (19).

In a retrospective case-control study involving
301 hospitalized patients with AP from China,
Wang et al. reported that the Mild AP group had
lower levels of RDW than the severe AP group
(21). In our study in both groups, RDW.s»values
were found to be significantly lower compared
toRDWoanvalues (p<0.001ingroup 1and p=0.006
in group 2). Low RDW.s values can be consi-
dered as an indicator of response to treatment.

In their study with 312 patients with AP (inc-
luding 92 with severe AP), Gravito Soares et al.
reported an RDWo» value > 13.0 and an RDW-
CaRoh >1.4; and concluded that they were re-
liable markers in determining the severity of
pancreatitis. RDWCaR was 2.0+0.3 in pancrea-
titis resulting in mortality and it was found as
1.6£0.3 in the survived ones; and no statistically
significant difference was found between both
(p=0.001). They also reported that RDWCaRo>
1.4 was a good marker and >1.7 was a better
marker for the determination of pancreatitis se-
verity (22). In our study, RDWCaRa was found as
1.57+0.28 in group 1 and 1.63+ 0.31 in group 2.
Although the ratio in group 2 was found to be
higher than in group 1, the difference was not
statistically significant (p=0.57). RDWCaRas was
found as 1.38+0.11 in group 1 and 1.34+0.11 in
group 2. No statistically significant differences
were found between groups 1 and 2 in terms
of RDWCaRs and RDWCaR«sn (p=0.13). While
a high RDWCaR was found to be important in
determining mortality in the study by Gravito
Soares, it was also indicated in our study that
RDWCaR was higher in the patients with ARP.

Azab et al. found that a high NLR was more sig-
nificant in determining the clinical course of
pancreatitis in patients with acute pancreatitis
(23).In addition, Binnetoglu et al. indicated that
the prognostic value of NLR might be contro-
versial since antibiotic use may affect leukocyte
count by alleviating the inflammatory process
in AP patients (24). Gulen et al. also showed
that NLR and RDW were not effective in deter-
mining mortality within the first 48 hours in 322
adult patients with AP (25). Also, O'Connell et



al. found intensive care admission rates as high
in AP patients whose NLR was above 5. More-
over, they reported that the mortality rate was
significantly increased in the patients whose
RDW and NLR were high at the same time (RR
9.9; P=0.04) (6). In our study, NLRh value was
found to be significantly lower than the NLROh
in group 1 consisting of patients with AP (p=
0.004). However, no statistically significant dif-
ference was found in group 2 including patients
with ARP (p=0.130). Jain et al reported that an
increase in serial NLRs is associated with a poo-
rer prognosis in patients with severe pancrea-
titis (26). In our study, NLR at 0 hour was found
to be higher than the ratio at 48 hours in child-
ren with AP; and this was evaluated in favor of
inflammation. In our study, the lower NLRus» va-
lues can be interpreted as a prognostic factor
for good prognosis. Cho et al. found NLR and
PLR values as 13.8+15.3 and 269.5+246.6, res-
pectively in their study including 243 patients
with APs who had a history of gallstones and
alcohol use in their etiology. They reported that
NLR and PLR were significantly high in AP as-
sociated with gallstones and they were impor-
tant in determining the severity of disease (27).

PLR has been suggested to be a predictor of th-
rombotic and inflammatory disorders. PLR was
discovered to be anindependent risk factor that
affected survival in individuals with many diffe-
rent types of cancer, including pancreatic and
colorectal cancer (28). [lhan et al. found that NLR
was significantly higherin 14 patients who expe-
rienced AP during pregnancy, and they showed
that there was not a statistically significant dif-
ference between PLR and RDWPR In our study,
RDWPR:sn value in group 2 was found to be sig-
nificantly lower than RDWPR (p=0.041), but no
significant difference was found in group 1 (29).

PLR was not found to be significant in pancre-
atitis patients in our study. Zhou et al. repor-
ted that only RDW was reliable and suitable for
the determination of severe AP and mortality in
406 patients with AP who were admitted to a
tertiary hospital (30). Moreover, Cetinkaya et al.
reported that the use of RDWPR was benefici-
al in the identification of mortality in 102 adult
patients with AP (31). Zhang et al. reported that
the RDW was higher in non-surviving severe
acute pancreatitis (SAP) patients than in sur-
viving SAP patients and had better prognostic
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value for SAP patients than APACHE Il and SOFA
scores. RDW may be associated with mortality of
severe acute pancreatitis patients (32). In additi-
on, Wang et al. reported that the RDW-albumin
ratio could be an accurate biochemical indica-
tor that can be compared with scoring systems
such as BISAP, the Ranson score and MCTSI in
their study of 212 adult patients with mild panc-
reatitis and 89 patients with severe pancreatitis
(33). However, further multicenter studies are
needed to confirm the appropriate diagnos-
tic significance of the findings of this study.

Our study has some limitations such as its retros-
pective design and conduction in a single cen-
ter. This is the first study in the literature evalu-
ating RDW, RDWCaR, NLR, LMR, PLR and MPVPR
children with AP. It is required to carry out more
comprehensive and large studies on the para-
meters which have prognostic significance in
the evaluation of the severity of AP in children.
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OZET

AMAGC: Bu calismanin amaci farkli nedenlerle spinal cerrahi
girisim gecirmis hastalarda pulmoner emboli (PE) insidansini
belirlemek olup cerrahi etyolojinin insidansa etkisinin olup ol-
madigini arastirmaktir.

GEREC VE YONTEM: 01.01.2017 - 30.11.2021 tarihleri arasinda
Afyonkarahisar Saglik Bilimleri Universitesi Hastanesi’nde spinal
cerrahi uygulanan hastalarda post-op gelisen PE komplikasyo-
nunu degerlendirmek icin Hastane Bilgi Yonetim Sistemi (HBYS)
kayitlari, ameliyatlarin International Classification of Disease
(ICD) kodlan kullanilarak retrospektif olarak gézden gecirildi.
Calismaya 18-64 yas araligindaki hastalarin verileri dahil edildi.
Cocuklar ve 65 yas Uzeri hastalar ¢calisma disi birakildi. PE sap-
tanan hastalarin verileri PE icin potansiyel risk faktorlerini de-
gerlendirmek amaciyla analiz edildi. istatistiksel analiz icin Fis-
her-Freeman-Halton Exact Test ile ki kare testi uygulandi.

BULGULAR: 581'i kadin (%52,6), 524'U erkek(%47,4) olmak
lzere toplam 1105 hasta dosyasi retrospektif olarak tarandi.
Stabilizasyon uygulanmis dejenerasyon grubunda 382 (%34,6),
travma grubunda 291 (%26,3), stabilizasyon uygulanmamis de-
jenerasyon grubunda 287 (%26), timoér grubunda 86 (%7,8),
enfeksiyon grubunda 59 (%5,3) hasta vardi. incelenen 1105
hastanin 6'sinda PE komplikasyonu gorildi. Bu calismada PE
insidansi %0,54'tlr. PE saptanan 6 hastanin 3’ erkek (%50), 3l
kadindi (%50). Erkeklerin timi travma nedeniyle opere edilir-
ken; kadinlarin 1'i travma, 1'i timor, 1'i de enfeksiyon nedeniyle
opere edildi. Gruplar arasinda istatistiksel anlamli fark saptandi
(p=0,014). Timor ve enfeksiyon nedeniyle opere edilen 2 kadin
hasta ilerleyen siirecte hayatini kaybetti . Boylece PE gorulenler-
de mortalite orani %33,3 olarak bulundu.

SONUC: PE nadir goriilmekle birlikte cok ciddi klinik sonuclari
olan mortalitesi yiksek bir komplikasyondur.

ANAHTAR KELIMELER: Spinal cerrahi, Pulmoner embolizm,
Insidans.
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ABSTRACT

OBJECTIVE: The aims of this study are to determine the inci-
dence of pulmonary embolism (PE) in patients who have un-
dergone spinal surgery for different reasons and to investigate
whether the surgical etiology has an effect on the incidence.

MATERIAL AND METHODS: Hospital Information Manage-
ment System (HIMS) records were reviewed retrospectively
using ICD (International Classification of Disease) codes of
surgeries to evaluate post-operative PE complications in pa-
tients who underwent spinal surgery at Afyonkarahisar Health
Sciences University Hospital between 01.01.2017 - 30.11.2021.
Data of patients aged 18-64 years were included in the study.
Patients over 65 years of age and children were excluded from
the study. Data of patients with PE were analyzed to evaluate
potential risk factors for PE. Chi-square test with Fisher-Free-
man-Halton Exact Test was used for statistical analysis.

RESULTS: A total of 1105 patient files, 581 women (52.6%) and
524 men (47.4%), were reviewed retrospectively. 382 (34.6%)
in the stabilized degeneration group, 291 (26.3%) in the trau-
ma group, 287 (26%) in the unstabilized degeneration group,
86 (7.8%) in the tumor group, 59 (5.3%) in the infection group)
were sick. PE complications seen in 6 of 1105 patients were exa-
mined. The incidence of PE in this study was 0.54%. Of the 6
patients with PE, 3 were male (50%) and 3 were female (50%).
One of the women was operated for trauma, one for tumor, and
one for infection. A statistically significant difference was found
between the groups (p: 0.014). Two female patients who were
operated on due to tumor and infection died in the following
period. Thus, the mortality rate in patients with PE was found
to be 33.3%.

CONCLUSIONS: Although PE is rare, it is a complication with
very serious clinical consequences and a high mortality.

KEYWORDS: Spinal surgery, Pulmonary embolism, Incidence.
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GiRiS

Damar butinliginin bozulmasi, koagulabi-
litede artis ve staz (Virchow triadi) derin ven
trombozunun patogenezinde onemli bir yer
tutar (1). Olusan trombuslerin sistemik dola-
sima ¢ikmasi ve sonrasinda pulmoner arterin
veya dallarinin tikanmasi durumunda ortaya
Pulmoner emboli (PE), cikar. PE, teshisi glc,
mortalitesi ylksek bir venéz tromboembolizm
seklidir (2). Risk faktorleri arasinda immobi-
lizasyon, myokard infarktlst (MI), cerrahi ve
yakin zamanda yasanan travma yer alir. Ek risk
faktorleri 6nceki derin ven trombozu (DVT), ile-
ri yas, malignite ve bilinen trombofilidir (3, 4).

DVT ve PE, kalca ve diz eklemi cerrahilerinde
cok daha sik rastlanilan bir komplikasyon ol-
masina ragmen ozellikle uzun flizyon iceren
spinal cerrahilerde de nadiren gorilen, 6lime
sebep olabilen bir komplikasyondur (5). Bu ¢a-
hsmamizda, klinigimizde farkli etyolojiler nede-
niyle spinal cerrahi uygulanan hastalarin post
op PE insidansini belirlemek; belirlenen PE in-
sidansini literaturle karsilastirmak amaclandi.

GEREC VE YONTEM

01.01.2017 - 30.11.2021 tarihleri arasinda Af-
yonkarahisar Saglk Bilimleri Universitesi Has-
tanesi'nde spinal cerrahi uygulanan hastalarda
post-op gelisen PE komplikasyonunu deger-
lendirmek icin Hastane Bilgi Yonetim Sistemi
(HBYS) kayitlari, hastanemizde yapilan tim spi-
nal cerrahilere ait International Classification of
Disease (ICD) kodlari kullanilarak retrospektif
olarak tarandi. Calismaya 18-64 yas araligindaki
yetiskin hastalarin verileri dahil edildi. Cocuklar
ve 65 yas Uzeri yasl hastalar pulmoner emboli
acisindan risk olusturacak ek morbiditelerinin
fazlaligi nedeniyle calisma disi birakildi. Spinal
cerrahiler; stabilizasyon uygulanmis dejeneras-
yon, travma, stabilizasyon uygulanmamis de-
jenerasyon, timor ve enfeksiyon olmak Uzere
kendi arasinda bes gruba ayrildi. PE saptanan
hastalarin verileri PE icin potansiyel risk faktor-
lerini degerlendirmek amaciyla analiz edildi.

Etik Kurul
07.01.2022 tarih, 2011-KAEK-2 kod ve 2022/27

sayil Afyonkarahisar Saglik Bilimleri Universite-
si Klinik Arastirmalar Etik Kurulu onayi alind.

istatistiksel Analiz

istatistiksel analiz icin Fisher-Freeman-Halton
Exact Test ile ki kare testi uygulandi.

BULGULAR

Besyuiz seksen biri kadin (%52,6), 524'G erkek
(%47,4) olmak Uzere toplam 1105 hasta dos-
yasi retrospektif olarak tarandi. Spinal cerra-
hiler kendi arasinda stabilizasyon uygulanmis
dejenerasyon, travma, stabilizasyon uygulan-
mamis dejenerasyon, timor ve enfeksiyon ol-
mak Uzere 5 gruba ayrildi. Stabilizasyon uygu-
lanmis dejenerasyon grubunda 382 (%34,6),
travma grubunda 291 (%26,3), stabilizasyon
uygulanmamis dejenerasyon grubunda 287
(%26), tumor grubunda 86 (%7,8), enfeksi-
yon grubunda 59 (%5,3) hasta vardi (Tablo1).

Tablo 1: Spinal cerrahi operasyon tiplerinin hasta oranlari ve
cinsiyete gore dagilimi

382 136

Stabilizasyon . Uygulanan 35,60% 246
eneras;

Dejenerasyon

Stabilizasyon
Uygulanmayan 287 118
Dejenerasyon

41,11% 169
Enfeksiyon 59 30 50,85% 29
Travma 291 197 67,70% 94
Tiamér 86 43

50,00% 43

TOPLAM 1105 524 581

incelenen 1105 hastanin 6’sinda PE kompli-
kasyonu gorildi. Bu calismada PE insidansi
%0,54'tlir. PE saptanan 6 hastanin 3'G erkek
(%50), 3'U kadindi (%50). Erkeklerin 3" de trav-
ma nedeniyle opere edilirken; kadinlarin 1'i
travma, 1'i timor, 1'i de enfeksiyon nedeniyle
opere edildi. Stabilizasyon uygulanan ve stabi-
lizasyon uygulanmayan dejenerasyon grupla-
rinda emboliye rastlanmadi. Gruplar arasinda
istatistiksel anlamh fark saptandi (p=0,014).
Emboli saptanan hastalarin ortalama yasi 48
+8,27idi.2 hastadaaltta yatan hipotiroidivarken
1 hastanin DVT 6ykusU, 1 hastada parapleji vard.
Tumor ve enfeksiyon nedeniyle opere edilen iki
kadin hasta ilerleyen siirecte hayatini kaybetti.
Boylece PE gorilenlerde mortalite orani %33,3
olarak bulundu. PE gelisen hastalarin ortalama
operasyon suresi 3,6 saatti, hastalarin 1/3 Ginde
cerrahi anteriordan yapildi. Klinigimizde tora-
kal ve lomber bolge cerrahileri posteriordan



uygulanirken servikal bolge cerrahileri anteri-
or veya posteriordan uygulanmistir. PE cerrahi-
den ortalama 15 gilin sonra gelisti. PE saptanan
hastalarin detayli verileri gosterildi (Tablo 2).

Tablo 2: Pulmoner emboli goériilen hastalarin verileri

HASTA A B c D E F

Yas 35 49 53 60 43 50

Cinsiyet Kadin Kadin Erkek Kadin Erkek Erkek

eop
hastanede yatis 1 giin 8 giin 0 giin 10 giin 0 giin 0 giin
siiresi

TRAVMA TUMOR

ENFEKSIYON TRAVMA

posterior posterior posterior

4 saat 2 saat 3 saat 4 saat 5 saat 4 saat
o0 30.gin 14.gin 17.giin 1.gin 18.giin 12.giin
ASA skoru 2 2 2 2 2 2

1 iinite 1 iinite 2 iinite 2 iinite 2 iinite 2 iinite

Travma +
gegirilmis DVT yoroiroidizm  Travma Travma
sykiis
Alkol

Medikal
tedaviyle tedavi EX tedaviyle tedavi  EX
oldu oldu

Medikal Medikal
tedaviyle tedaviyle teda
tedavi oldu oldu

Emboli sonrasi

TARTISMA

Pulmoner emboli her iki cinsiyeti de etkileyen
mortalitesi yliksek bir ven6z tromboembolizm
seklidir. Hacievliyagil ve ark.’nin yaptigi ¢alisma-
da PE insidansinin kadinlarda erkeklere gore
daha fazla oldugu gorilmastir. Calismalarinda
-kadin/erkek oraninin 1.25oldugu ,hastalarin 35
(%55.6)'inin kadin, 28 (%44.4)'inin erkek oldugu
bildirilmistir (6). Pateder ve ark/nin ¢alismasin-
da 10 pulmoner emboli tespit edilen hastanin
8'i kadin 2'si erkek olarak saptanmistir. Fakat Pa-
teder ve ark/nin c¢alismalarinda 340 kadin ve 67
erkek hasta toplam 407 hasta mevcuttur. Cinsi-
yetler arasindaki bu farkin calismada kadinlarin
sayisinin erkeklerden yaklasik 6 kat fazla olmasi-
na bagh olabilecegini diisiinmekteyiz (5). Bizim
calismamizda hastalarin %52,6’si kadin %47,4'(
erkekti. PE insidansi kadinlarda %0,51 ve er-
keklerde 9%0,57 gibi yakin oranlarda saptandi.

Hacievliyagil ve ark. ‘nin yaptigi calismada 63
pulmoneremboli hastasinin ortalamayasi 49,4+
16,8 yil saptanmistir (6). Pateder ve ark.’nin ca-
hsmalarinda ortalama yas 48 olup yas araligi 20
ile 86 arasinda belirlenmistir. 124 hastanin yasi
60 Uzerinde saptanmistir (5). Chotigavanicha-
ya ve ark/nin ¢calismalarinda 9184 spinal cerra-
hi uygulanan hastanin ortalama yasi 67 olarak
saptanmistir (7). Bizim ¢alismamizda PE sapta-
nan hastalarin ortalama yasi 48 +8,27 saptandi.
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Venoz tromboembolinin goérilme sikhdr 40°N
yaslardansonraherdekattayaklasik 2 katartarak
80’liyaslarda 8-10kata ulasir, dolayisiylaileriyas-
It hastalarin oranca fazla oldugu calismalarda PE
insidansinin yiksek olmasi beklenen bir durum-
dur (8, 9). Chotigavanichaya ve ark/nin ¢alisma-
larinda ortalama yasin yiiksek olmasina ragmen
PE insidansinin ¢ok dusiik olmasinin irksal 6zel-
liklerine bagh olabilecegini dusinmekteyiz (7).

Dearborn ve ark. ‘nin ¢calismalarinda pulmoner
emboli insidansi %2,2 olarak saptanmistir (10).
Pateder ve ark/nin calismalarinda PE insidan-
si %2,4 bulunmustur (5). Chotigavanichaya
ve ark/nin calismalarinda PE insidansi %0,033
olarak bulunmustur (7). Ayrica spinal cerrahi-
de PE insidansini %0,59-2,9 arasinda belirleyen
calismalar da mevcuttur (11 - 13). Bizim cals-
mamizda PE insidansi %0,54 olarak saptandi.

Dearbornveark/nin calismalarina torokolomber
flzyon cerrahisi yapilan hastalar dahil edilmis-
ken Pateder ve ark/nin ¢alismalarina konjenital
skolyoz disinda kalan erigkin deformite hastala-
rn dahil edilmistir. (5, 10). Chotigavanichaya ve
ark/nin ¢alismalarina tiim spinal cerrahiler dahil
edilmistir (7). Bizim calismamizda dejenerasyon,
travma, timor ve enfeksiyon nedeniyle spinal
cerrahiyapilan hastalar dahil edildi. Calismamiz-
da enfeksiyon grubunda en yliksek PE insidansi
gorilurken (%1,69) stabilizasyon uygulanan ve
uygulanmayan dejenerasyon gruplarinda her-
hangi PE vakasina rastlanmadi. Chotigavanic-
haya ve ark/nin calismalarinda 3 PE vakasinin
2'si dejenerasyon, 1'i ise enfeksiyon nedeniyle
opere edilmistir (7). Travma, dolayisiyla immo-
bilizasyon ve kanserin PE icin kazanilmis risk
faktori oldugu bilinmesine ragmen c¢alisma-
mizda enfeksiyon nedeniyle opere edilenler-
de pulmoner embolinin daha yuksek oranda
gorulmesinin  ve dejenerasyon grubundaki
yuksek hasta sayisina ragmen PE goriilmemesi-
nin nedeni net olarak ortaya konulamadi (14).

Dearborn ve ark!nin calismalarinda herhangi
farmakolojik profilaksi uygulanmamistir (10).
Pateder ve ark.’nin calismalarinda ise tim has-
talara post op 1. giin farmokolojik profilaksi
baslanmistir (5). Buna ragmen her iki ¢alisma-
da PE insidansi yakin oranlarda saptanmistir.
Chotigavanichaya ve ark/nin da ¢alismalarinda
bizim calismamizda oldugu gibi mekanik pro-
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filaksi disinda herhangi farmokolojik profilaksi
uygulanmamistir (7). Buna ragmen farmoko-
lojik profilaksi uygulanan c¢alismadakinden
daha dusulk PE insidansi gorilmustir. Pateder
ve ark/nin c¢ahsmalarinda ozellikle posterior-
dan uygulanan cerrahilerde farmokolojik pro-
filaksinin faydasinin olmadigi belirlenmistir (5).
Spinal cerrahide norolojik hasara neden ola-
bilecek epidural hematomlara sebebiyet ve-
rebileceginden farmokolojik ajanlarin mutlak
endikasyon disinda kullanimi uygun degildir.

Pateder ve ark/nin calismalarinda 10 PE sap-
tanan hastanin 9’una anterior yoldan cerrahi
uygulanmistir Hatta calismalarinda sag taraf-
tan uygulananlarin sol taraftan uygulananlara
oranla daha sik PE ye neden oldugu gorilmds-
tlr (5). Dearborn ve ark/nin calismalarinda ise
7 PE saptanan hastanin 6’sina kombine an-
terior-posterior cerrahi uygulanirken sadece
1'ine posterior yoldan cerrahi uygulanmistir
(10). Literatirde muhtemelen buyik damar-
larin  maniplasyonu sonrasi endotel hasari
ve trombis gelisimine sekonder olarak ante-
rior cerrahi yaklasimda daha fazla PE gorul-
diginiu bildiren yayinlar mevcuttur (10, 15).

Chotigavanichaya ve ark/nin  c¢alismalarin-
da PE saptanan 3 hastaya da posterior yoldan
cerrahi uygulanmistir (7). Bizim calismamizda
da 6 PE saptanan hastanin 2'sine anterior yol-
dan cerrahi uygulanmis olup 4'Une sadece
posterior yoldan cerrahi uygulandi. Chotiga-
vanichaya ve ark. (7) bizim calismamizda ol-
dugu gibi torokal ve lomber bdlgeye sadece
posterior, servikal bolgeye anterior ya da pos-
terior yoldan cerrahi uygulamislar. Chotiga-
vanichaya ve ark. (7) ve bizim ¢alismamizda
anterior yoldan uygulanan cerrahilerde daha
disuk bir insidansin gorilme nedeninin an-
terior yoldan uygulanan cerrahilerin posterior
yoldan uygulananlara gore ¢ok daha az sayi-
da olmasina bagh oldugunu dusiinmekteyiz.

Pateder ve ark/nin c¢alismalarinda PE tanisi or-
talama post op 4,4 Gincl glinde konulmustur
(5). Chotigavanichaya ve ark/nin calismalarinda
ise ortalama tani post op 2. glinde konulmus-
tur (7). Bizim calismamizda ise ortalama tani 15.
glinde konuldu. Hastalarimizda pulmoner em-
boliye, genel durum bozukluguna bagl uzun
sureli hastanede kalis ve dolayisiyla yetersiz mo-
bilizasyonun sebep oldugunu dustinmekteyiz.

Pateder ve ark/nin c¢alismalarinda 10 PE hasta-
sinin 2'si (%20) ilerleyen dénemde hayatlarini
kaybederken (5), Chotigavanichaya ve ark. ca-
hsmalarinda 3 PE hastasinin 1'i(%33) hayatini
kaybetmistir (7). Bizim calismamizda 6 PE has-
tasinin 2'si (%33) hayatlarini kaybetti. PE sonrasi
olim oranlari maalesef benzer sekilde yuksek
bulundu. Pateder ve ark/nin ¢alismalarinda PE
tanisi konan 10 hastanin 2’sinde DVT 0Oykusd,
1'inde 6ncesinde gegirilmis PE dykusu ve 2 has-
tada sigara kullanim 6ykiisu saptanmistir (5).
Chotigavanichaya ve ark/nin calismalarinda 2
hastada hipertansiyon ve hiperlipidemi varken
diger hastanin kronik hastaligi saptanmamistir
(7). Bizim calismamizda 2 hastada hipotroidi, 1
hastada gecirilmis DVT Oykusi mevcuttu. Pate-
der ve ark/nin ¢alismalarinda yas, cinsiyet, ope-
rasyon seviyesi ve siiresi, asa skoru ve perop kan
transflizyonunun PE gelisiminde etkili olmadigi
gosterilmistir (5). PE tanisi konulan hastalarin
yaklasik %30'unda risk faktori bulunmadig
bilinmektedir (16). Literatlrdeki calismalarinda
gosterdigi gibi risk faktorlerine ragmen bekle-
nilenin aksi insidanslar da goértlmektedir. Irk-
sal ozelliklerin ve nifusun demografik yapilar
arasindaki farkliliklarin da PE insidansinda ce-
sitlilige sebep olabilecedi bilinmektedir (17).

Literatlirdeki insidans calismalar arasindaki
farkh sonuclarin temelinde bu genetik ve yasam
tarzi farkhhklarinin oldugunu dusinmekteyiz.

Galismamizda klinigimizde yapilan spinal cer-
rahiler sonrasi literatiirde bildirilen insidanslara
oranla daha az siklikla PE gorilmesine ragmen
(%0,54), spinal cerrahiler sonrasi PE'nin mor-
talite oraninin ¢ok yuksek oldugu (%33) tespit
edildi.
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OZET

AMAG: Arastirma, saglhk hizmetleri meslek yiiksekokulunda
farkli programlarda 6grenim goéren 6grencilerin “Anatomi” kav-
ramina iliskin algilarini metafor yoluyla belirlemek amaciyla ya-
pilmistir.

GEREC VE YONTEM: Arastirmanin evrenini ve 6rneklemini
Universitemiz Saglik Hizmetleri Meslek Yiiksekokulu (SHMYO)
ogrencileri olusturmustur. Arastirma, metafor analizi teknigi ile
gerceklestirilmistir. SHMYO’unda bulunan 300 6grencinin 215'i
calismaya katilmak icin gonulli olmustur. 20 6grencinin cevap-
lari anlamli bir metafor icermedigi veya herhangi bir metafor
Uretmedigi icin 195 6grencinin metaforlari degerlendirilmistir.
Veriler, Ocak-Subat 2022 tarihleri arasinda 6grencilerin demog-
rafik bilgilerini soran kisa anket sorulari ile “Anatomi ... gibidir.
Clnkd..." metafor cimlesinin tamamlanmasiyla toplanmistir.

BULGULAR: GCalismamizda bazi programlardaki 6grencilerden
fazla katim saglanamadidi icin programlar arasinda karsilastir-
ma yapilamamistir. Fizik Tedavi ve Rehabilitasyon Programi’nda
2. sinif 6grencileri de anket calismasina katildigi icin bu bélim-
de olumlu metaforlar daha ¢ok Uretilmistir. 2.sinif 6grencileri
1.sinif 6grencilerine gore anatomi hakkinda daha olumlu du-
stincelere sahiptir.

SONUC: Anatomi saglik profesyonelleri icin en 6nemli bilim
dallarindan biri olmasi nedeniyle SHMYO 6grencilerinin konu-
ya iliskin algilari oldukc¢a énemlidir. Anatomi’nin 1s1§a, haritaya
benzetilmesi derse iliskin farkindaliklarini gosterirken; okyanus,
dipsiz kuyu ve ¢6le benzetilmesi de anatomiyi 6grenmedeki ca-
resizliklerini ifade eden carpici orneklerdir.

ANAHTAR KELIMELER: Anatomi, Metafor, Saglik Hizmetleri
Meslek Yuksekokulu.
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ABSTRACT

OBJECTIVE: The study was carried out in order to determine
the perceptions of the students studying in different programs
in the vocational school of health services about the concept of
"Anatomy" through metaphor.

MATERIAL AND METHODS: The study universe and sample
consisted of the students from the vocational school of health
services (VSHS) of our university. The research was carried out
with the metaphor analysis technique. 215 of the 300 students
in VSHS volunteered to participate. Since the answers of 20 stu-
dents did not contain any meaningful metaphors or produced
any metaphors, the metaphors of 195 students were evaluated
in the study. The study data were collected between January
and February 2022 using a brief questionnaire on demographic
characteristics and by prompting the students to complete the
metaphorical statement “Anatomy is like ... because..."

RESULTS: In our study, a comparison between the programs
could not be made, since more participation was not achieved
than the students in some programs. However, since there are
also 2nd grade students in the Physical Therapy and Rehabili-
tation Program, positive metaphors are produced more in this
program. 2nd grade students have more positive thoughts
about anatomy than 1st grade students.

CONCLUSIONS: Since anatomy is a fundamental discipline
for healthcare professionals, the perceptions of VSHS students
about anatomy are very important. While the metaphors of
“light” and “map” about anatomy shows the awareness of the
significance of anatomy among the students, metaphors of

“ocean’, “abyss” and “desert” are striking examples that indicate
how desperate they feel about learning anatomy.

KEYWORDS: Anatomy, Metaphor, Health Services Vocational
School.
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GiRiS

Anatomi insan vicudunu olusturan organlari,
organlarin bir araya gelerek olusturduklari sis-
temleri ve bunlarin birbirleri ile olan iliskilerini
inceleyen bilim dahdir (1). Bu nedenle tip fakul-
tesi, dis hekimligi, ebelik, hemsirelik ve diger bu-
tin saghk bolimlerinde temel ders niteliginde-
dir. Anatomi 6gretimi biligsel ve duyusal yonden
ogrencilerin 6grenimlerine dnemli katki saglar.

Duyusal ve psikomotor 6grenmeler 6grenme
olayinin etkin sekilde gerceklesmesini saglar (2).

insanlarin karsilastiklari olaylar, durumlar ve
birlikte yasadiklari toplumun diger bireyleri
hakkindaki gorusleri, dustnceleri birbirinden
farklidir. Kisilerin bir durum, olay veya kavram
hakkindaki kisisel fikirlerini ortaya cikarmak
icin cesitli yontemler kullanilmaktadir (3). Bu
yontemlerden biri de “metafor"dur. Metafor ke-
limesi Grek¢e'de “meta: 6te” ve “pherin: tagimak”
kelimelerinden olusarak “bir seyi baska bir sey
ile anlatmak” manasinda kullanilir (4). Metafor,
kisilerin basit olarak bir kavrami bir baska kav-
ramla acgiklamasinin 6tesinde gliclu bir zihinsel
uretimdir ¢linku ilgili kavrama doniik sahip olu-
nan derinligi ve deneyimleri yansitir (5). Metafor
kullanilarak soyut kavramlar, kullanilan 6rnekler
vasitasiyla somutlastirilarak anlasilma orani en
yuksek noktaya cikarilir (6, 7). Kisiler yeni karsi-
lastiklari bir olay veya nesneyi 6grenirken eski
bildikleriyle eslestirerek anlamlandirirlar. Bu
nedenle metaforlar bireylerin kendi diinyalari-
ni yapilandirmalarina ve anlamalarina yonelik
kullandiklari oldukga etkili bir yontem olarak
gorulmektedir (7, 8). Tim bunlar g6z 6niinde
bulunduruldugunda egitim bilimcilerin Gizerin-
de sikhkla durduklari bir konu olmustur (9-11).

Anatomi dersinin dogasi geregi Latince ter-
minolojinin fazla olmasi, bununla birlikte in-
san vicudunu olusturan anatomik yapilarin
makroskopik ve mikroskobik yapilari, fonksiyo-
nel ve yapisal olarak birbirleriyle olan iliskileri
incelendigi icin 6grencilerin en ¢ok korktugu
ve zorlandigi derstir. Ayni zamanda saglik bo-
[GmU 6grencilerinin mesleklerini iyi bir sekilde
yerine getirebilmeleri icin de anatomiyi iyi 6g-
renmeleri esastir. Calismamizin amaci Saghk
Hizmetleri Meslek Yiksekokulu (SHMYO) 6g-
rencilerinin anatomi dersine yonelik algilarinin
niteligini metaforlar araciligi ile belirlemektir.

GEREC VE YONTEM
Arastirmanin Turi

Arastirma, metafor analizi teknidi ile gercek-
lestirilmistir. Bu analiz nitel arastirma yontemi
icerisinde fenomenolojik arastirma yontemi-
ne dayali bir teknik olarak kullanilmaktadir.

Arastirmanin Evren ve Orneklemi

Arastirmamiz icin orneklem calismasina gidil-
memis, bltin 6grencilere ulasilmaya calisiimis-
tir. 2021 - 2022 egitim 6gretim yilinda Gazian-
tep islam Bilim ve Teknoloji Universitesi Saghk
Hizmetleri Meslek Yiksekokulu Boélimlerinde
O0grenim goren toplam 300 ogrenciden 215'i
anket calismamiza gonulli olarak katilmistir
ve her biri gonilli onam formunu imzaladik-
tan sonra anketleri doldurmusglardir. Ogrenci-
lerden kisa demografik bilgilerinin soruldugu
anketten sonra “anatomi” kavramina iliskin
metafor Gretmeleri istenmistir. Anket Tibbi La-
boratuvar Teknikleri Programindan (TLT) 24 (20
Kiz, 4 Erkek), ilk ve Acil Yardim Programindan
(IAY) 35 (24 Kiz, 11 Erkek), Fizik Tedavi ve Re-
habilitasyon Programindan (FTR) 114 (98 Kiz,
16 Erkek), Yasli Bakimi (YB) Programindan 42
(36 Kiz, 6 Erkek) toplam 215 6grenci katiimistir.
Ankete katilanlarin yas ortalamasi 20.31+1.39
idi. Anket formunu dolduran 6grencilerin de-
mografik 6zellikleri Tablo 1'de verilmistir.

Tablo 1: Saglik Hizmetleri Meslek Yuiksekokulu dgrencilerinin
demografik 6zellikleri

Kadin Erkek Toplam

N % N % N %
FTR Programi 6grencileri 98 46 16 6.6 114 52.6
YB Programi 6grencileri 36 16.9 6 2.8 42 19.7
IAY Program égrencileri 24 11.3 11 5.2 35 16.4
TLT Programu 6grencileri 20 9.4 4 1.9 24 11.3
Toplam 89 83.6 35 16.5 215 100

FTR: Fizik Tedavi ve Rehabilitasyon; YB: Yash Bakimy; IAY: ilk ve Acil Yardim; TLT: Tibbi Laboratuvar Teknikleri
Verilerin Toplanmasi

Oncelikle égrencilere metaforun tanimi yapi-
hp cesitli orneklerle pekistirmeleri saglandi.
Daha sonra anket formunda yer alan “Anatomi
gibidir; clnkU.....................
clmlesini tamamlamalari istendi. Anket form-
larinda yas, cinsiyet, bolim, sinif, ders islenis
sekli (cevrimigi - yuz ylze), bolimu kendi istek-
leriyle secip se¢medikleri de sorgulandi. Yapilan
anket formlari calismamizin verisini olusturdu.
Limon ve Durnali'ya (12) goére verilerin anali-
zi; verilerin hazirlanmasi, incelenmesi ve daha



az kategoriye indirgenmesi seklinde yapilabi-
lecegi belirtilmistir. Calismamizda ilk olarak,
metaforlar ve metaforlarin agiklamalarn tablo
halinde hazirlanmustir. ikinci asamada ise meta-
forlar ve gerekgeleri incelenerek metafor niteli-
gi tasimayan ifadeler, metafor niteligi tasisa bile
metafor ile gerekce arasinda tutarsizlik olanlar
ve herhangi bir metafor Uretilmemis olanlar
arastirmadan cikartiimistir. Son olarak verilerin
indirgenmesinde icerik analizinden faydalani-
larak metaforlar gerekgelerden yola c¢ikilarak
gruplandinlimistir (6). Elde edilen sonuglar dog-
rultusunda tablolarda metaforlarin frekanslari-
na ve her kategoride érneklere yer verilmistir.

Arastirmanin Sinirhiliklan

Verilerin analizinde olasi yanhs yorumlama ve
baska dile cevrildigi zaman kdlturel agcidan an-
lam degismesi gibi riskler sinirliliklari olustur-
maktadir.

Etik Kurul

Gaziantep islam Bilim ve Teknoloji Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Ku-
rulundan 18.11.2021 tarihli 2021/64 sayil etik
onay alindiktan sonra calismaya baslanmistir.
Galismamiz Helsinki Deklarasyonu ilkelerine
uygun yapilmistir. Gonulli olarak ankete kati-
lanlardan yazih bilgilendirilmis onam alinmistir.

istatistiksel Analiz

Katilimcilarin 6grenim gordukleri programlara
gore cinsiyet, metafor kategorileri ve metafor-
lara iliskin verilerin degerlendirmesinde SPSS
22.0 (IBM Corp., Armonk, NY) programi kullanil-
mistir. Ortaya ¢ikan metafor kategorileriile sinif,
ders islenis sekli (yuz ylize, cevrimici) ve bolu-
mu isteyerek secip se¢medikleri arasinda bir
iliski olup olmadigi ki-kare analizi ile degerlen-
dirilmistir. p<0,05 anlamlilik seviyesi secilmistir.
Miles ve Huberman (13) tarafindan Onerilen
guvenirlik formuluyle cift kor arastirmacilar ara-
sinda goris birligi %70'in Gzerinde ¢ikmasiyla
guvenilirligin  saglanmasi gerceklestirilmistir.

BULGULAR

Calismamizda “Anatomi” kavramina iliskin ge-
cerli kabul edilen 195 metafor icerik analizi ile
incelenmistir. Ogrencilerin Urettikleri metafor-
larin gerekgeleri incelenerek 8 kavramsal kate-
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goriye ayrilmistir (6). Bu kategoriler, 1. Kaybol-
ma/bilinmeyen durum, 2. Umutsuz miicadele,
3. Aal ve zevk, 4. Bir seyi/birini kesfetmek, 5.
Rehberlik, bilgi yatirimi, 6. Bir soruna ¢6zim
bulma, 7. Siddetli agri/ Iskence gérmek, 8. Asi-
n saghksiz zevk olarak belirlenmistir. Saghk
Hizmetleri Meslek Ylksekokulu 6grencilerinin
bolimlerine gore Urettikleri metaforlarin ka-
tegorilere ayrilmasi Tablo 2'de sunulmustur.
Tablo 2: Saglik Hizmetleri Meslek Yiuiksekokulu dgrencilerinin

urettikleri metaforlarin kategorilerinin programlara gére dagi-
limi

FIR B Ty LT Toplam
Kaybolmabili durum 18(%92) 2 (%10) 11 (%56) 1(%05) 32 (%164)
Umutsuz miicadele 32(%164) 2(%10) 6(%31) 2(%L0) 25 (%1238)
Aavezevk 11 (%5.6) 3(%1.5) 4(%2.1) 1(%05) 19 (%9.7)
Bir seyi/birini 10 (%5.1) 4(%21) 2(%10) 3(%15) 19 (%9.7)
Rehberlik/ bilgiye yatirim 23 (%11.8) 9 (%4.6) 5 (%2.6) 3(%15) 40 (%205)
Bir soruna ¢oziim bulma 9 (%4.6) 8(%41) 2 (%1.0) 4(%2.1) 23 (%11.8)
Siddetli agn/ iskence gormek 11 (%5.6) 10(%5.1) 4(%2.1) 6(%3.1) 31 (%15.9)
Asiri saghiksiz zevk 3(%1.5) 1(%0.5) 0 2(%1.0) 6(%3.1)
Toplam 39 (%20) 100 (%513)  34(%174) 22(%113)  195(%100)

FTR: Fizik Tedavi ve Rehabilitasyon; YB: Yagh Bakumy; IAY: Ilk ve Acil Yardim; TLT: Tibbi Laboratuvar Teknikleri

Yash Bakimi Programi 6grencileri en ¢ok sid-
detli agri/iskence goérmek kategorisinde (n=10)
metafor Uretmistir. Bunu sirasiyla rehberlik/
bilgiye yatirrm (n=9), bir soruna ¢6ziim bul-
ma (n=8), bir seyi/ birini kesfetmek (n=4),
acl ve zevk (n=3), umutsuz miicadele (n=2),
kaybolma/bilinmeyen durum (n=2) ve asI-
n sagliksiz zevk (n=1) kategorileri izlemistir.

“Anatomi maden gibidir. Cuinku isledikce deger
kazanir’, “Anatomi evren gibidir. Cinkl ugsuz
bucaksiz ve merak uyandiricl’, “Anatomi nar
gibidir. Cunki bir bilgiyi actikca ¢ogalir, kar-
masiklasir” Gretilen metaforlardan bazilaridir.

Fizik Tedavi ve Rehabilitasyon Programi 6gren-
cileri en ¢ok rehberlik/bilgiye yatirrm (n=23)
kategorisinde metafor Uretirken bunu da sI-
rasiyla kaybolma/bilinmeyen durum (n=18),
umutsuz micadele (n=15), ac ve zevk ka-
tegorisi ile siddetli agri/ iskence gérmek ka-
tegorisinde (n=11), bir seyi/birini kesfetmek
(n=10), bir soruna ¢o6zim bulma (n=9), asiri
sagliksiz zevk (n=3) kategorileri takip etmistir.

Fizik Tedavi ve Rehabilitasyon Programi 6gren-
cilerinin Urettikleri metaforlardan bazilari sun-
lardir:“Anatomi kadin gibidir. Clinkl anlasilmasi
zordur’, “Anatomi ask gibidir. Clinku vazgecil-
mez”, “Anatomi balcik gibidir. Clinkli battikca
batarsin!, “Anatomi eksi elma gibidir. Clnki
elmayi severim ama agizda hosuma gitmeyen
eksi bir tat birakir!,“Anatomi su gibidir. Clinki su
insanhgin temeli anatomi bizim temelimizdir.
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ilk ve Acil Yardim Programi égrencileri en fazla
kaybolma/bilinmeyen durum (n=11) kategori-
sinde metafor Gretmislerdir. Daha sonra sirasiy-
la umutsuz miicadele (n=6), rehberlik/bilgiye
yatinm (n=>5), siddetli agri ile ac1 ve zevk kate-
gorilerinde (n=4), bir seyi/ birini kesfetmek ile
bir soruna ¢6ziim bulma kategorilerinde (n=2)
metafor Uretilmistir. Asirt sagliksiz zevk kate-
gorisinde bu program metafor Gretmemistir.
“Anatomi hayat gibidir. Clinku her yerde karsi-
ma c¢ikiyor., “Anatomi muzik dinlemek gibidir.
Cunku azi yetmiyor fazlasi kafa sisiriyor., “Ana-
tomi sevgili gibidir. Clinkli nankordir, her giin
cahsip bir glin calismasan tokezlersin!” meta-
forlari da ilk ve Acil Yardim Programi dgren-
cilerinin urettikleri metaforlardan bazilandir.

Tibbi Laboratuvar Teknikleri Programi 6g-
rencileri ise en ¢ok siddetli agri/iskence gor-
mek (n=6) kategorisinde metafor Uretirken,
sirastyla bir soruna ¢6zim bulma (n=4), reh-
berlik/bilgiye yatirim ile bir seyi/birini kes-
fetmek kategorileri (n=3), umutsuz mdica-
dele ile asir saglksiz zevk kategorileri (n=2),
acl ve zevk (n=1) kategorileri takip etmistir.

Tibbi Laboratuvar Teknikleri Programi 6gren-
cilerinin Urettikleri metaforlar “Anatomi tah-
terevalli gibidir. Clnklu dengesizdir, bazen
anliyorum bazen anlamiyorum!/, “Anatomi ha-
yat gibidir. Clinku hayat gibi ¢cok karmasik/,
“Anatomi kus gibidir. Clnkul elinden biraktigin
zaman bir daha yakalamak zordur” seklinde
ifade edilmistir. SHMYO o&grencilerin  Anato-
mi kavramina iliskin Urettikleri metaforlarin
kategorilere gore listesi Tablo 3'te verilmistir.

Ankete katilim her programda yeterli sayi-
da olmadigi icin boélimler arasi karsilastirma
yapilamamistir. Ancak sadece fizik tedavi ve
rehabilitasyon programindan 2. sinif 6grenci-
ler katilmasina ragmen rehberlik/bilgiye ya-
tinm, bir seyi/ birini kesfetmek ve bir soruna
¢6zim bulma kategorilerinde 2. siniflar daha
fazla metafor Uretmislerdir. Metafor kategori-
lerinin siniflara gore dagihmi Tablo 4'te veril-
mistir. 2. sinif 6grencilerinin daha ¢ok olumlu
kategorilerde metafor Giretmeleri anatomi der-
sinin meslekleri icin gerekli oldugunun farki-
na vardiklarini gostermektedir. Bolimlerini
isteyerek secip se¢cmedikleri ile metafor ka-
tegorileri arasindaki iliskiye bakildiginda an-
lamli bir farkhlik bulunamamistir (p=0.802).

Tablo 3: Saghk Hizmetleri Meslek Yiksekokulu 6grencilerin
urettikleri metaforlarin kategorilere gore listesi

FTR YB iay TLT

Kaybolma/bilinmeyen  Okyanus, uzay boslugu (2)zihin,  Labirent,  Labirent (3), yildiz, Labirent

durum hig, ¢61, dipsiz kuyu (4), deniz, evren riiya, kara delik, 6lii
labirent, okyanus, yolculuk, yeni hiicre, ugurum,
bir giin, gokyiizii, kus, yol sonsuzluk, okyanus,
sonsuzluga yolculuk
Umutsuz miicadele kara delik (2), yol (3), dipsizkuyu  Deniz,toz  Karabatak, kader, Kus, bosluk
(2), dolasik ip (2), arap sag, tanecikleri ~ sevgili, insan, kuyu,
umutsuzluk, hayal kirikhig, labirent
bataklik, balgik, dag
Acive zevk korku filmi, giines (2), benim gibi, _ llag, meyve bahesi, miizik _Tahteravalli
yeni dil 6grenimi, ask, kadn, matematik, ~dinlemek, hayat, bigak
edebiyat, gokyiizii, lunapark, eksi  kayafet
elma dolabi
Bir seyi/birini Ayna, hasat, uzay, karanhik, nar (2), Yasam, Kutu, basamak Trafo, agag,
kesfetmek gokyiizii, kitap, diinya, varolus ahtapot, kavram
agag, nar haritasi
Rehberlik/ bilgiye Ogretmen, 151k (5), harita, hayat  Makine,  Hayat (2), hayaum,  Agag, sincap,
yatirim (2), viicut haritasy, giines (5),su kendini okuma-yazma, hazine  hayat

kuyusu, spor yapmak, bisiklet, tammak,

kumbara, Besiktas, bilge insan, zor, harita, kok,

metaroloji giic, diizen,
aggag, beyin
firtinas,
kok

Bir soruna ¢oziim kilit tagi, yemegin tuzu, bulmaca,  Puzzle, Diigiim, kara kutu Felsefe,

bulma yapboz (2), su (2), sonsuz zincir,  agag, bulmaca (2),
hayat Karisik yapboz
pizza,
insanin
kendini
cozmesi,
bulmaca
@,
maden,
bilmece
Siddetli agri/ Iskence  aci gekirdek, upin babasy iskence,  yabanci  Dag, ip yumagi, zor,  Insan (2),
gormek sikicr, verem, dliim, bilmece, kaos,  insan, zeka  yokus hayat, dolu
trafik, tash yol, zor kiipii (3), bir kagt, zor,
diinya (2), ip

yumak,
matematik,
afgag, zor

Asirt saghksiz zevk Sey, benim gibi, ask Sevgilim Hayat, 6lim

FTR: Fizik Tedavi ve Rehabilitasyon; YB: Yash Bakimy; IAY: ilk ve Acil Yardim; TLT: Tibbi Laboratuvar Teknikleri

Tablo 4: Saglik Hizmetleri Meslek Yiiksekokulu 6grencilerine ait
metafor kategorilerinin siniflara gére dagilimi

1.Simf 2. Smf Toplam
Kaybolma/bilinmeyen durum 22 (%11.3) 10 (%5.1) 32 (%16.4)
Umutsuz miicadele 16 (%8.2) 9 (%4.6) 25(%12.8)
Acive zevk 11 (%5.6) 8 (%4.1) 19 (%9.7)
Bir seyi/birini kesfetmek 9 (%4.6) 10 (%5.1) 19 (%9.7)
Rehberlik/ bilgiye yatirim 18(%9.2) 22 (%11.3) 40 (%20.5)
Bir soruna ¢oziim bulma 9 (%4.6) 14 (%7.2) 23 (%11.8)
Siddetli agr1/ iskence gormek 16 (%8.2) 15 (%7.7) 31(%15.9)
Asiri sagliksiz zevk 5 (%2.6) 1(%0.5) 6(%3.1)
Toplam 106 (%54.4) 89 (%45.6) 195 (%100)

TARTISMA

Saglik alaninda egitim veren butin boélimler-
de Anatomi dersi en temel ders niteligindedir.
Buna karsin anatomi ile ilgili calismalarin bayuk
cogunlugu tip fakiltesi 6grencileri Uzerinde
yapilmistir (14 - 18). Meslek yuksekokullarin-
da yapilan calisma sayisi daha azdir (19). Ana-
tomi ile ilgili dogrudan sorular sormak yerine
bu yontemi tercih etmemizin sebebi, 6grenci-
lerin zihinlerinin derinliklerindeki gercek du-
suncelere ulasmaktir (20). Anatomi derslerinin
daha verimli, zevkli ve égrenilebilir olmasi i¢in
ogrencilerin anatomi dersi hakkinda zihnin-
de vyasattiklari fikirlerin dikkate alinmasi ge-
rekmektedir (7). Onceki yapilan calismalarin
¢ogu anatomi egitiminin yontemleri hakkinda
yapilmistir (17, 21 - 24). Ancak anatomi hak-
kinda goris bildiren ¢alisma sayisi azdir (6, 7).



Yaptigimiz anket calismasinda ogrenciler en
fazla rehberlik/bilgiye yatirrm kategorisinde
(n=40, %20.5) metafor Uretmislerdir. Bu du-
rum da bize anatomi dersinde zorlansalar da
anlamadiklarini distinseler de meslekleri icin
gerekli en temel ders oldugu bilincine ulastik-
larini gostermektedir. Ayni sekilde 6grencilerin
bolumlerini kendi istekleriyle secip se¢gmeme-
si ile metafor kategorileri arasinda bir iliskinin
¢ikmamasi 6grencilik sorumluluklarinin aksa-
tilmasina bir sebep olmadigini gostermistir.

Genel olarak Uretilen metaforlari olumlu ve
olumsuz kategorilere gore ayirdigimizda sa-
dece fizik tedavi programi olumlu duslince
veren kategorilerde daha fazla metafor uret-
mistir. Olumsuz duslince iceren kategoriler-
de ise diger program Ogrencileri daha fazla
metafor Uretmislerdir. Bu durumun SHMYO
ogrencilerinin ilk defa yabanci terimlere ve
daha fazla bilgiye maruz kaldiklarindan dola-
y1 oldugunu dusunilmektedir. Ayni zaman-
da olumsuz dislincenin bu kadar fazla olmasi
egitimcilerin ders icerigini tekrar gézden gegcir-
meleri, gerekirse dersi daha da basitlestirerek
anlatmalari ve 6grencilerde merak/heves uyan-
diracak sekilde ders islemeleri gerekmektedir.

Elde edilen sonuglar anatomi 6grenimindeki si-
kintiyr daha net sekilde ortaya koymaktadir. Bu
sonuglara gore, egitimcilerin daha verimli ana-
tomi egitimi saglamak icin egitim metotlarinin
gozden gecirilmesi gerektigi dustinilmektedir.
Ogrenciler, anatomiyi anlasilmasi ve 8grenilme-
si zor bir ders olarak goérmektedir. Fakat ikinci
sinif 6grencilerinin daha ¢ok olumlu metafor
uretmeleri, anatomi dersinin meslekleri icin ge-
rekli oldugu bilincine ulastiklari distintlmekte-
dir.

TESEKKUR

Yazarlar olarak, uzman gorusu saglayan ogre-
tim Uyelerine ve bu calisma icin degerli katkila-
rini sunan katilimcilara tesekkuir ederiz.

Bu calismanin 6zet metni, 23 - 25 Eylil 2022 ta-
rihlerinde Ankara/Turkiye'de dizenlenen “5th
International Congress Of Multidisciplinary Stu-
dies in Medical Sciences” kongresinde s6zli su-
num olarak sunulmustur.
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HEMSIRELIK OGRENCILERININ RUHSAL BELIRTILERI iLE PSIKOLOJIK YARDIM
ARAMADA YAKIN CEVRELERi TARAFINDAN DAMGALANMAYA iLiSKiN
TUTUMLARININ BELIRLENMESi

DETERMINATION OF NURSING STUDENTS' ATTITUDES TOWARDS STIGMATIZATION BY OTHERS
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OZET

AMAC: Hemsirelik 6grencilerinin ruhsal belirtileri ile psikolojik
yardim aramada yakin cevreleri tarafindan damgalanmaya ilis-
kin tutumlarinin belirlenmesidir.

GEREC VE YONTEM: Tanimlayici ve kesitsel tipte planlanan
arastirmanin evrenini bir tGniversitenin hemsirelik bolimiinde
egitimine devam eden &grenciler olusturmustur. Calismaya
katilmayi kabul eden 169 6grenci 6rnekleme dahil edilmistir.
Veriler arastirmacilar tarafindan hazirlanan sosyodemografik
form, Kisa Semptom Envanteri ve Psikolojik Yardim Aramada
Yakin Cevre Damgalamasi Olcegi araciligiyla toplanmustir. Aras-
tirmanin yapilabilmesi icin etik kurul ve kurum izinleri alinmistir.
Veriler IBM SPSS 25.0 paket program ile sayi, yuzdelik, t testi ve
korelasyon analizleri ile degerlendirilmistir.

BULGULAR: Ogrencilerin %85.8" i kadin, %47.9'u birinci sinif,
%30.8'i devlet yurdunda ikamet etmekte, yas ort ortalamasi
ise 20.34+2.22'dir. Klinikte anksiyete diizeyi ise (min:0- max:10)
4.46+2.20dir. Ogrencilerin %53.3'G hemsireligi kendi istegi ile
tercih etmis, %76.3'U hemsirelik 6grencisi olmaktan mutlu ol-
dugu ifade etmistir. Ogrencilerin Kisa Semptom Envanteri puan
ortalamasi 98.15+32.56; Psikolojik Yardim Aramada Yakin Cevre
Damgalamasi Olcegi puan ortalamasi ise 37.35+16.17 olarak
bulunmustur. Psikolojik sorunlara iliskin ruhsal belirti puan or-
talamalan ile psikolojik yardim aramada yakin ¢evresi tarafin-
dan damgalama algisi puan ortalamalari arasinda pozitif yonde,
orta diizeyde anlamli iliski saptanmistir (p=0.001).

SONUC: Hemsirelik boliimuinde okuyan dgrencilerin ruhsal be-
lirtilerinin orta diizeyde ve psikolojik yardim aramada yakin cev-
releri tarafindan damgalanma algilarinin diistik diizeyde oldugu
gorulmektedir. Ruhsal belirtiler arttikca yakin cevre tarafindan
damgalanma algisi da artmaktadir. Hemsirelik 6grencilerini
psikolojik olarak olumsuz etkileyebilecek egitim siireclerinden
kaynaklanan faktorlerin degerlendirilmesi, ruhsal belirtileri olan
ogrencilerin uygun sekilde takip edilmesi, bir sagligi gelistirme
uygulamasi olarak toplum ruh sagligini gliclendirme calismala-
rinin egitim mifredatina dahil edilmesi 6nerilmektedir.
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ABSTRACT

OBJECTIVE: To determine the mental symptoms of nursing stu-
dents and their attitudes towards stigmatization by their close
circle when seeking psychological help.

MATERIAL AND METHODS: The population of the research,
which was planned as descriptive and cross-sectional, consis-
ted of students continuing their education in the nursing de-
partment of a university. 169 students who agreed to participa-
tein the study were included in the sample. Data were collected
through the sociodemographic form prepared by the researc-
hers, the Brief Symptom Inventory, and the Close Environment
Stigma Scale in Seeking Psychological Help. Ethics committee
and institutional permissions were obtained to conduct the re-
search. The data was evaluated by number, percentage, t test
and correlation analysis using IBM SPSS 25.0 package program.

RESULTS: 85.8% of the students were female, 47.9% were first
grade, 30.8% live in a state dormitory, and the average age is
20.34+2.22. The anxiety level in the clinic was (min: 0- max: 10)
4.46+2.20. 53.3% of the students chose nursing voluntarily and
76.3% stated that they were happy to be a nursing student The
students' average Brief Symptom Inventory was 98.15+32.56;
the mean score of the Close Environment Stigma Scale in Se-
eking Psychological Help was 37.35+16.17. A positive, mode-
rately significant relationship was found between the average
score of mental symptoms related to psychological problems
and the mean score of perception of stigmatization by close
circle when seeking psychological help (p=0.001).

CONCLUSIONS: It is observed that the mental symptoms of
nursing student are at moderate level and that their perception
of being stigmatized by their close circle when seeking psycho-
logical help is low. As mental symptoms increase, so does the
perception of being stigmatized by the close circle. It is recom-
mended to evaluate the factors arising from the educational
process that may negatively affect nursing students psycho-
logically, to follow up students with mental symptoms approp-
riately, and to include community mental health strenghtening
activities in the education curriculum as a health promotion
practice.

KEYWORDS: Nursing, Psychological Distress, Stigmatization,
Community Mental Health.
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GiRiS

Hemsirelik arastirma, uygulama, kuram ve fel-
sefe Uizerine kurulmus bir saglik disiplinidir (1).
Akademik bir disiplin olarak hemsireligin ken-
dine 6zgu bilimsel bilgiyi gelistirebilmesi; hem-
sirelik egitimi slrecinin ise mesleki degerleri
icsellestirmeye yonelik olmasi gerekmektedir.
Bu durum hem lisans egitiminin kapsami hem
de hemsirelik egitimi almaya gelen 6grencile-
rin hazir oluslugu ile yakindan iliskilidir. Egitim
sistemimizde sinav hazirhgi siireci g6z dnuinde
bulunduruldugunda Universiteye yerlesmek
bireylerin istedikleri alan/meslek olmasa da bir
basari olarak algilanmaktadir (2). Oysaki meslek
secimi insan yasaminin en dnemli tercihleri ara-
sinda yer almakta ve bireyin tim yasamini et-
kilemektedir. Uluslararasi Calisma Orgiitii (ILO)
(2010)'un meslek hastaliklari listesi kapsaminda
posttravmatik stres bozuklugu ve is aktivite-
lerine bagli ruhsal ve davranissal hastaliklarin
yer aldigi gozardi edilmemelidir (3). Bireylerin
tercihlerini bilingli olarak yapmalari, mesleki
uyum ve hazir olusluk duzeylerini etkileyebil-
mektedir. Lisans diizeyindeki hemsirelik 6gren-
cilerinin mesleki gudilenme diizeyinin meslek
algisini etkiledigi ortaya konmus ve 6grenci-
lerin i¢sel ve digsal gudilenmelerinin destek-
lenmesi gerektigi vurgulanmistir (4). Baska bir
calismada ise hemsirelik ile ilgili algilarin bircok
faktorden etkilenmekle birlikte olumlu oldugu
saptanmistir (5). Hemsirelik meslegini tercih
edenlerin i¢sel gudilenme dizeyinin yuksek
oldugu belirlenmistir (6). Ancak hemsirelik egi-
timi suresince 6grencilerin cesitli asamalarda,
ozellikle de klinik uygulamalarda anksiyete ve
stres yaratan ¢ok sayida durumla bas etmek
zorunda kaldiklari ortaya konmustur (7, 8).

Anksiyete, uyum saglamayi guddleyici ve psi-
kolojik iyi olus halini gelistirici islevi yaninda,
engelleyici de olabilmekte, eslik eden fiziksel
belirtiler ile birlikte patolojik olarak degerlen-
dirilebilmektedir (9). Hemsirelik 6grencilerinin
duruma 6zgi kaygilari ilk klinik deneyim ile
artarken, surekli kaygi ve stres dizeyleri klinik
deneyimleri arttikca azalmakta, motivasyonu
disuk ogrencilerin ise (hemsirelik bolimuni
istemeden secen vd.), ilk klinik uygulamada
stres ve anksiyete duzeylerinin arttigi belirtil-
mistir (8). Yapilan baska bir arastirmanin sonu-
cuna gore lisans egitiminin ilk t¢ yihinda ank-
siyete ve psikolojik belirtiler giderek artmakta,

son sinifta ise azalmaktadir. Bu durum, mesleki
kimlik kazanma suirecinin son asamasina gelen
ogrencinin gelecege iliskin planlar yapmasinin
ve kendini degerlendirmesinin ruh saghgina
da olumlu katki saglamasi ile aciklanabilir (2).

Diinya Saghk Orgutii 2019 yili raporuna gore,
ruhsal sorunlarin yarisi 14 yasinda baslamak-
la birlikte codu teshis ve tedavi edilememek-
tedir. Ergen ruh saghgini gelistirmeye yonelik
calismalarin yapilmamasi eriskinlik doneminde
hem fiziksel hem de zihinsel saglig tehdit et-
mekte ve her yasta yasam kalitesini olumsuz
etkilemektedir (10, 11). Hemsirelik 6grencileri-
nin algiladiklari sosyal destegin psikolojik iyilik
durumlarina olumlu etkisi oldugu belirlenmistir
(12). Baska bir calismada daha cok psikolojik be-
lirti gOsterenlerin zorbalga daha fazla ugradigi
ve psikolojik sorunlarin zorba ve magdur aci-
sindan incelenmesi gerektigi onerilmistir (13).

Turkiye'de psikiyatrik hastalik ve hastalara yone-
likalgilarive damgalama siirecini belirlemekigin
yapilan ¢alismalarin incelendigi sistematik der-
lemede 6zellikle sizofreni ve bipolar gibi hasta-
hklar olmak tizere ruhsal hasta/hastaliklara karsi
olumsuz algi, tutum ve damgalama ile ilgili so-
nuclarin olumsuz oldugu saptanmistir (14). Sag-
hk alaninda 6grenim goéren o6zellikle ailesinde
ruhsal hastalik olmayan 6grencilerin psikiyatrik
hastalari tehlikeli olarak gordukleri, bu bireyler-
le kisilerarasi iletisimde engellenme ve caresizlik
yasadiklari, psikiyatrik hastalara yonelik olum-
suzinanglarinin oldugu belirlenmistir (15). Hem-
sirelik dgrencileri ise ruhsal hastaliklara yonelik
olumsuz inanclara sahip olduklari ve daha 6nce
psikiyatrik destek almayan 6grencilerin alanlara
gore ruhsal hastaliga iliskin daha fazla olumsuz
inanca sahip olduklar belirlenmistir (16, 17).
Baska bir calismada ise hemsirelik 6grencile-
rinin, ruhsal hastaliga iliskin algilarinin olumlu
oldugu ancak psikiyatri hemsiresi olmak iste-
yen 6grencilerin bile bu bireylere yonelik ¢are-
sizlik hissettikleri ve kisilerarasi iliskilerde sorun
yasayabileceklerini ifade ettikleri belirtilmistir
(18). Hemsirelik 6grencilerinin kendini damga-
lama ve sosyal damgalama davranislarinin, pro-
fesyonel psikolojik yardim arama tutumunu
olumsuz yonde etkiledigi belirlenmistir (19).
Her hemsirenin mesleki profesyonellik kriter-
lerini i¢sellestirmesi meslegin gelisimi icin cok
kiymetlidir (20). Psikolojik dayaniklihgi Gst dui-
zeyde olan hemsirelerin meslege, gelecege ve



yasama yonelik olumlu algilari, hemsirelerin
bireylere, ailelere, topluma yonelik bakim hiz-
metlerini olumlu etkilemektedir (21). Ayrica
hemsirelerin iletisim becerileri ile empati be-
cerileri arasinda pozitif yonde anlamli iliski bu-
lunmustur (22). Hemsirelik meslegini kendisi
ve degerleri ile ilgili farkindaldi olan bireyle-
rin yuritmesi énemli olup, hemsirelik egitimi
surecinde 6grenciler kendi psikolojik durum-
larini degerlendirebilmelidir. Sosyal cevreleri
tarafindan damgalanma endisesi, 0grencile-
rin psikolojik destege basvurma davranislarini
olumsuz etkileyebilir. Halk saghgi hemsireligi
bakis agisiyla, bu durum ruh saghgi sorunlarinin
erken fark edilmesini geciktirebilir ve 6grenci-
lerin yasam kalitelerini olumsuz etkileyebilir.
Bu cercevede calismanin amaci, hemsirelik 6g-
rencilerinin ruhsal belirtileri ile psikolojik yar-
dim aramada yakin cevreleri tarafindan dam-
galanmaya iliskin tutumlarinin belirlenmesidir.

GEREC VE YONTEM

Bu calisma tanimlayici ve kesitsel tipte tasarlan-
mis olup, arastirmanin evrenini bir Gniversitenin
hemsirelik béliminde egitimine devam eden
ogrenciler olusturmustur (N=854). Tabakah 6r-
nekleme yontemi ile her siniftan basit rastgele
ornekleme yontemi ile (n=100) 6grenci alinma-
st planlanmis olup; calismaya katilmaya gonduil-
|G olan 169 6grenci 6rnekleme dahil edilmistir.

Aragtirmaya dahil olma kriterleri: Arastirmaya ka-
tilmaya gonulli olmak, calismanin yarataldug
Hemsirelik B6limu 6grencisi olmak, 18 yas Ustu
olmak.

Arastirmadan dislanma kriterleri: Arastirmaya ka-
tilmaya gonulli olmamak, herhangi bir iletisim
engeli bulunmamak, 18 yas alti olmak. Veri top-
lama formlari olarak arastirmacilar tarafindan
hazirlanan sosyodemografik form, Kisa Semp-
tom Envanteri ve Psikolojik Yardim Aramada
Yakin Cevre Damgalamasi Olcegi kullaniimistir.
Veriler Aralik 2019 - Aralik 2020 tarihleri arasin-
da yuz ylize gorisme araciligiyla toplanmistir.
Uygulama suresi ortalama 15 dakika strmustar.

Sosyodemografik Form: Arastirmacilar tarafindan
literatlir dogrultusunda hazirlanan sosyode-
mografik form, bireylerin kisisel 6zelliklerini ve
mesleki uygulamalara iliskin tepkilerini etkile-
yen faktorleri belirlemeye yonelik hazirlanmis
sorulardan olusmaktadir (8, 21).
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Kisa Semptom Envanteri (KSE): Derogatis (23) tara-
findan gelistirilen Kisa Semptom Envanteri'nin
Turkce gecerlik ve gulivenirlik calismasi Sahin
ve ark. (24) tarafindan yapilmistir. Envanterin
toplam puani Uzerinden bulunan i¢ tutarlilik
katsayisi ise 0.94'tiir (24). Olcek anksiyete, dep-
resyon, olumsuz benlik, somatizasyon ve hosti-
lite (6fke, diismanlik) olmak Ulizere bes alt boyut
ve 53 maddeden olusmaktadir. Olcekten alinan
yuksek puan psikolojik belirtilerin varligina isa-
ret etmektedir. Bu calismada elde edilen Cron-
bach alpha degeri 0.968 olarak hesaplanmistir.

Psikolojik Yardim Aramada Yakin Cevre Damgala-
masi Olcegi: Vogel ve ark. (25) tarafindan 2009
yilinda gelistirilen Psikolojik Yardim Aramada
Yakin Cevre Damgalamasi Olcegi Tiirk kltiiri-
ne Sezer ve Kezer (26) tarafindan uyarlanmistir.
Yakin ¢evre damgalamasina iliskin olcek top-
lam 21 madde ve tek boyuttan olusmaktadir.
Ters kodlanan madde bulunmamaktadir. Tim
ifadeler damgalamanin oldugu yoéniinde olus-
turulmustur. Olcekten alinan yiiksek puan bi-
reyin cevresi tarafindan damgalandigi algisina
sahip oldugunu gostermektedir. Puanin yik-
sek olmasi bu damgalanma algisinin yiksek,
disuk olmasi alginin disiik oldugunu goster-
mektedir. Olcege iliskin Cronbach alfa katsayi-
s1 0.93'tur (26). Bu calismada elde edilen Cron-
bach alpha degeri 0.963 olarak hesaplanmistir.

Arastirmanin Simirhhgi: Konunun hassas olmasi
sebebiyle gonulli 6grencilerin sayisi sinirh di-
zeyde kalmistir. Bu durumda arastirmacilar her
sinif bazinda degerlendirme yapmak yerine ilk
iki yil ve son iki yillik karsilastirma yapmayi ter-
cih etmemislerdir.

Etik Kurul

Bu calismanin her asamasinda Helsinki Dek-
larasyonu Prensiplerine uyulmustur. Manisa
Celal Bayar Universitesi Tip Fakiiltesi Saglik
Bilimleri Etik Kurulu'nun 20/12/2019 Tarih ve
56262 Sayili kararnyla etik kurul izni alinmistir.
Etik kurul iznini takiben kurum izni alinmistir.
Arastirmaya katihm gonullilik esasina dayal
olup; yalnizca ¢alismaya katilmayi kabul eden-
ler ile yurutilmustur. Katilimcilardan yazili
bilgilendirilmis gonulli olur formu alinmistir.

istatistiksel Analiz

Arastirma verilerinin analizi IBM SPSS 25.0 prog-
rami ile yapilmistir. Normal dagilim analizi (Kol-
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mogorov-Smirnov testi ve diklik- carpikhk katsa-
yilaridogrultusunda), sayi ve ylizdelik dagilimlar,
t testi, varyans, Pearson korelasyon ve regresyon
analizi ile veriler degerlendirilmistir. p<0.05 de-
geri istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Katilimcilarin  yas ortalamasinin  20,34+2,22,
%85,8'inin kadin, %67.2'sinin hemsirelik egi-
timinin ilk iki yihnda, %30,8'inin suan devlet
yurdunda ve %56,7'sinin uzun sire il merke-
zinde yasadigi belirlenmistir Ayrica %67,2'si-
nin geliri giderine esit, %71,6'sinin burs ve
%59,8'i  kredi almadigi, %77,6'sinin  sosyal
glivencesinin oldugu, %89,9'unun calisma-
digi ve calisanlarin %70,5'inin yari zaman-
h ise devam ettigi saptanmistir (Tablo 1).

Tablo 1: Arastirmaya katilan 6grencilerin bazi tanimlayici 6zel-
likleri

Tanimlayici Ozellik

Yas Ort+SS Min- Max
20,34+2,22 18-34
n %
Cinsiyet Kadin 145 85,8
Erkek 24 14,2
Egitim donemi 1.ve 2.y1l 106 67,2
3.ve 4.y1l 63 373
Suan yasanilan yer Devlet yurdu 52 30,8
Ozel yurt 49 29,0
Aile ile 40 23,7
Ogrenci evi 28 16,5
Uzun siire yasamlan yer il 95 56,2
ilge 52 30,8
Koy 22 13,0
Gelir durumu Gelir gidere esit 108 63,9
Gelir giderden az 37 21,9
Gelir giderden fazla 24 14,2
Burs alma Ahyor 48 28,4
Almiyor 121 71,6
Kredi alma Ahyor 68 40,2
Almiyor 101 59,8
Sosyal giivence SGK 131 77,6
Yok 19 11,2
Diger (Yesil kart, 6zel sigorta) 19 11,2
Calisma durumu Evet 17 10,1
Hayir 152 89,9
Calisma zamani Yar1 zamanh 12 70,5
Tam zamanlh 5 29,5
Toplam 169 100.0

Katilimcilarin %53,3'U hemsireligi kendi iste-
digi ile sectigini, %73,4'U hemsireligi ilk sirada
tercih ettigini, %76,3'U hemsirelik 6grencisi
olmaktan mutlu oldugunu, %84'G hemsirelik
meslegini sevdigini, %53,3'U uygulamada ye-
terli olmadigini, %64,5'i klinikte bulunma-
nin anksiyetelerini azalttigini ifade etmistir.
Bununla birlikte 6grencilerin %75.1'inin yanhs
uygulama yapmaktan cekindigi, %89,9’unun
hastadan, %94,7'sinin siniftan, %75,6'sinin 6g-
retim elemanindan c¢ekinmedigi, %88,2sinin
daha ¢ok pratik yapmak istedigi, %87’sinin uy-
gulama sirasinda 6gretim elamaninin yaninda
olmasini istemedigi, %84’lUnin hemsire ile bir-
likte uygulama yapmak istemedigi, %88,2'sinin
yalniz uygulama yapmak istemedigi saptanmis
olup 6grencilerin klinik uygulamada algiladik-

lar anksiyete duzeyi ortalamasinin 4,46+2,20
(0-10) oldugu belirlenmistir (Tablo 2).

Tablo 2: Arastirmaya katilan 6grencilerin hemsirelik meslegi ile
iliskili baz1 6zellikleri

Hemsirelik ile ilgili 6zellikler n %
Hemsireligi secme Kendi istegi ile 90 53,3
is bulma olanagl nedeni ile 52 30,8
Aile istegi ile 27 159
Hemygireligi ilk sirada tercih etme Evet 124 73,4
Hayir 45 26,6
Hemgirelik 6grencisi olmaktan Evet 129 76,3
mutlu olma Hayir 40 23,7
Hemygirelik meslegini sevme Evet 142 84,0
Hayir 27 16,0
Uygulamada yeterli hissetme Evet 79 46,7
Hayir 90 53,3
Klinikte bulunmanin anksiyeteyi Azaltti 109 64,5
etkileme durumu Arttird1 36 21,3
Etkilemedi 24 14,2
Klinik anksiyete nedenleri
Yanhis uygulama yapma Evet 127 751
Hayr 42 25,9
Hastadan ¢ekinme Evet 17 10,1
Hayir 152 89,9
Siniftan ¢cekinme Evet 9 53
Hayir 160 94,7
Ogretim elemanindan gekinme Evet 43 25,4
Hayir 126 75,6
Hemsireden cekinme Evet 40 23,7
Hayir 129 76,3
Anksiyete diizeyini azaltic faktorler
Daha ¢ok pratik yapma Evet 149 88,2
Hayr 20 11,8
Uygulama yaparken 6gretim Evet 22 13,0
elemaninin yaninda olmasi Hayir 147 87,0
Uygulama yaparken hemsirenin Evet 27 16,0
yaninda olmasi Hayir 147 84,0
Uygulamay yalmz yapma Evet 20 11,8
Hayir 149 88,2
Toplam 169 100.0
Ort+SS Min- Max
Klinik anksiyete diizeyi 4,46%2,20 0-10

Katilimcilarin psikolojik sorunlara iliskin ruh-
sal belirtileri ve anksiyete, depresyon, olum-
suz benlik, somatizasyon, hostilite alt bo-
yutlarindan alinan puan ortalamalan ile,
psikolojik yardim aramada yakin c¢evresi tara-
findan damgalama algisi puan ortalamalarinin
orta duzeyde oldugu belirlenmistir (Tablo 3).

Tablo 3: Ogrencilerin psikolojik sorunlara iliskin ruhsal belirtile-
ri ve psikolojik yardim aramada yakin ¢evreleri tarafindan dam-
galanma algilar

Ort+SS Min- Max

Kisa Semptom Envanteri toplam 98,15+32,65 53-205
puani

Aksiyete 23,07+8,28 13-48
Depresyon 24,20+8,88 12-53
Olumsuz benlik 21,67+8,25 12-50
Somatizasyon 15,24+5,53 9-34
Hostilite (Diismanhk, 6fke) 13,95£4,75 7-29
Damgalama Algisi Olgegi toplam 37,3516,26 21-87

puani

Calismaya katilan 6grencilerin bazi 6zellikleriile
ilgili yapilan karsilastirmalara bakildiginda ise;
Kisa Semptom Envanteri'nin tim alt boyutla-
rinda ve toplamda alinan ortalama puanlarinin
erkek 6grencilerde daha fazla oldugu bununla
birlikte hostilite (dismanlik 6fke) alt boyutu
ile iliskili olarak erkek ve kadin 6grenciler ara-
sinda istatistiksel olarak anlamli fark oldugu
tespit edilmistir (p=0.015). Erkek ogrencilerin
kadin 6grencilere gore psikolojik yardim ara-
mada cevreleri tarafindan daha fazla damga-
lanmis hissettikleri ve aradaki farkin istatistiksel
olarak anlamh oldugu bulunmustur (p=0.005).



Galismayan o6grencilerin anksiyete (p=0.02)
ve olumsuz benlik (p=0.05), hemsirelik 6g-
rencisi olmaktan mutlu olmayan 6grencilerin
ise anksiyete (p=0.035), depresyon (p=0.011),
hostilite (p=0.004) alt boyutlari ve KSE top-
lam puanlarinin (p=0.01) ylksek ve istatis-
tiksel olarak anlamli oldugu bulunmustur.
Meslegi sevmeyenlerin her iki o6lcek top-
lam puan ve KSE alt boyut puanlarinin yuk-
sek oldugu; depresyon (p=0.034) ve hos-
tilite (p=0.007) alt boyut puanlarinin ise
meslegi sevenler ile karsilastirildiginda arala-
rinda anlamli olarak farkli oldugu bulunmustur.
Birinci ve ikinci siniflarda her iki 6lgek toplam
puan ve KSE alt boyut puanlarinin yiiksek ol-
dugu; depresyon (p=0.024) ve olumsuz benlik
(p=0.034) alt boyut puanlarinin ise 3. ve 4. Sinif
ogrencileri ile karsilastirildiginda ise istatistik-
sel olarak anlamli farkhlik oldugu bulunmustur.
Yapilan korelasyon analizi sonuglarina gore psi-
kolojik sorunlara iliskin ruhsal belirti puan ort.
ile psikolojik yardim aramada yakin cevresi tara-
findan damgalanma algisi puan ortalamasi ara-
sinda pozitif yonde, orta diizeyde anlamli iliski
saptanmistir (p=0.001, Pearson: 0.498). Regres-
yonanalizine goreise KSE toplam puaninindam-
galama olgegi toplam puanini %24 oraninda
acikladigr ve aradaki iliskinin istatistiksel olarak
anlamli oldugu bulunmustur (p=0.00), (Durbin
Watson: 1,988 R2 =0.248 Beta=0.498) (Tablo 4).
Tablo 4: Ogrencilerin ruhsal belirtileri ve psikolojik yardim ara-

mada yakin cevreleri tarafindan damgalanma algilar arasindaki
iliski

Model Durbin

® ‘Watson

1.001 7.371 .000 .498 54.324 .000 .248 1.988

TARTISMA

Hemsirelik 6grencilerinin ruhsal belirtileri ile
psikolojik yardim aramada yakin cevreleri ta-
rafindan damgalanmaya iliskin tutumlarinin
incelendigi bu calismada elde edilen bul-
gular literatir dogrultusunda tartisiimistir.

Toplum ruh saghgini korumak ve gelistirmek
adina genglerin iyilik halini destekleyen sos-
yal ve duygusal etkenler belirlenmelidir. Ruh
saghgini koruma ve gelistirme mudahaleleri,
bireylerin duygularini diizenleme kapasite-
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lerini guglendirmeyi, risk alma davraniglarini
azaltmayi ve destekleyici sosyal ortamlar tes-
vik etmeyi amaclamaktadir (11). Universite
yasami genclerin bireysel bas etmelerini etki-
lemekte; bu baglamda mesleki uyum sireci
onem kazanmaktadir. Mesleki uyum sirecinin
hemsirelik ogrencilerinin ruhsal belirtilerine
ve ruhsal sorunlari olan bireylere yonelik yak-
lasimlarini ne dizeyde etkiledigini belirle-
menin; hemsire adaylarina yonelik yapilacak
bilimsel ve sosyal etkinliklerin planlanmasi
acisindan onemli oldugu dustintlmektedir.

Bu calismada katihmcilarin cinsiyetlerinin psi-
kolojik yardim aramada yakin cevresi tarafindan
damgalanma algisini etkiledigi belirlenmistir.
Kadin 6grencilerin psikolojik yardim aramaya
yonelik tutumlarinin erkek égrencilerin tutum-
larindan daha olumlu oldugu; erkeklerin cogu-
nun psikolojik yardima ihtiyaci oldugunu dile
getirmedikleri ifade edilmistir (27). Literatiirde
benzer sekilde erkek Universite 6grencilerinin
icsellestirdikleri geleneksel kurallar nedeniyle
depresif semptomlarinin arttigi; kadinsi davra-
nistan kaginma, duygusal ve fiziksel olarak sert
gorinme endisesi arttikca psikolojik yardim ara-
ma tutumlarinin azaldigi belirtilmistir (27-29).

Galismanin bulgularina gore 6grencilerin ca-
lisma durumunun psikolojik saghg etkiledigi
belirlenmistir. Yapilan bir ¢calismada ekonomik
olarak iyi durumda olan 6grencilerin psikolojik
dayanikhhklarinin daha yiksek oldugu saptan-
mistir (30). Haftada 1-5 giin calisan 6grencile-
rin 6 ve Uzerinde ¢alisanlara gore benlik saygisi
dizeylerinin daha fazla oldugu belirlenmistir.
Buna gore haftalik calisma siresi arttikca ben-
lik saygisinin azaldigi goérilmektedir. Benlik
saygisinin artisi stresle bas etme ve kendine
guvenli yaklasim ile iliskilendirilmekte, calisan
ogrencilerin iletisim becerilerinin gelistigi de
ifade edilmektedir (31). Baska bir calismada ise
calisan universite 6grencilerinde benlik saygisi
ile psikolojik dayaniklilik ile iligkili durumlar-
dan olumlu kendilik algisinin ve sosyal yeterli-
ligin calismayan ogrencilere gore daha yuksek
oldugu ortaya konmus; benlik saygisi arttikca
psikolojik dayaniklihigin da arttigi gozlemlen-
mistir (32). Bu ¢calismada da literatiirle uyumlu
olarak calisan hemsirelik 6grencilerinin anksi-
yete diizeylerinin daha dusik ve olumlu benlik
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algilarinin daha yuksek oldugu gorilmektedir.
Son yillarda elde edilen sonuglara gére hem-
sirelik bolimiine gelen 6grencilerin meslekle
ilgili bilgi sahibi oldugu ve isteyerek geldikleri
bu durumun da mesleki basaryi etkiledigi belir-
tilmektedir (33, 34). Hemsirelik 6grencileri klinik
ve teorik egitimleri sirasinda, ¢cogu Universite
O0grencisinden daha fazla strese maruz kalmak-
tadirlar. Hemsirelik 6grencilerinin bir kisminin
depresyon yonulinden riskli oldugu, depresyon
ile stresle basa ¢ikma tarzlari arasindailiski oldu-
gu belirlenmistir (33, 35). Hemsirelik 6grencile-
riyle yapilan bagska bir calismada bolimuni de-
gistirmek isteyen 6grencilerin depresyon olcegdi
puan ortalamalarinin daha fazla oldugu ifade
edilmistir (36). Baska bir calismada hemsirelik
ogrencisi olup okudugu bélimden memnun
olanlarin psikolojik iyi olus duzeylerinin daha
yuksek oldugu belirtilmistir (37). Bu ¢calisma so-
nuglarina gére meslegi sevmeyenlerin bireysel
bas etme sureclerinde sorunlar yasadiklari ifa-
de edilebilir. Literatirle uyumlu olarak ¢alisma-
nin sonuglarina gére mesledi sevmenin ruhsal
saglik acisindan 6nemli oldugu belirlenmistir.

Hemsirelik 6grencisi olma ve psikolojik belirti-
lerin varligr ile iliskili yapilan ¢alhismalarin sonug-
lari incelendiginde, hemsirelik birinci sinif ve
dordlncl sinif 6grencileri arasinda psikolojik
dayanikhhk yoniinden fark bulunmamasi psiko-
lojik dayanikhhgi etkileyebilecegi disinildi-
ginden sunulan hemsgirelik egitim sisteminin
sorgulanmasi ihtiyacini ortaya koymustur (30).
Ote yandan hemsirelik son sinif égrencilerin-
de depresyon diizeyinin yuksek oldugu belir-
tilmistir (35, 38). Yapilan baska bir calismada
hemsirelik 6grencilerinin yarisindan fazlasinin
farkli duzeylerde depresyon belirtilerinin oldu-
gu saptanmistir (36). Hemsirelik 6grencilerinin
%16.9'unun siddetli depresif belirti gosterdigi
ve siniflara gore (3.siniflarda en fazla) istatistik-
sel olarak anlaml farkhhk oldugu belirlenmistir
(39). Bununla birlikte literatiirde sinif dlizeyi ve
depresyon puanlar arasinda iliski bulunama-
yan calismalar da mevcuttur (40). Uluslararasi
literatlir incelendiginde 6grenci hemsirelerin
%7-7.7'sinin siddetli depresyon belirtisi goster-
digi, son sinif 6grencilerinin depresyon diizey-
lerinin daha fazla oldugu ve akademik surecle-
rin depresyon diizeyine etki ettigi saptanmistir
(38, 41). Bu durum 6grencilerin dersleri zor bul-

malari, klinik uygulamaya uyum, 6édev/proje ve
diger beklentilerin yerine getirilememesi ya da
meslek hayatina atilmaya daha yakin olma ile
aciklanabilir (38). Literatlrdeki sonuclar ile ca-
hsmanin bulgulari karsilastirildiginda sinif diize-
yinde farkliliklar olmasinin incelenen gruplarin
sosyodemografik ve kulturel yapilaryla iliskili
olabilecegi ve egitimin ilk yillarinda olan 6g-
rencilerin hemsirelik egitimine uyum siirecinde
olmalar ile aciklanabilecegi dustintilmektedir.

Elde edilen bulgularin literatiirle paralel oldugu
gorulmekle birlikte farkh tlkelerden hemsirelik
ogrencilerinin stres, dayaniklilik ve psikolojik
iyi oluslarini degerlendirmek amaciyla yapilan
sistematik derlemede cinsiyet, duygusal tiiken-
mislik ve akademik basariya odaklanilmis olup;
dayanikhhk ve psikolojik iyi olus arasinda pozi-
tif yonlG anlamli iliski oldugu belirtilmistir. Cinli
ogrencilerin batidaki 6grencilere gore stres di-
zeylerinin daha yuksek oldugu saptanmis ancak
daha fazla karsilastirmal calismaya gereksinim
oldugu vurgulanmistir. Lisans egitimine devam
eden hemsirelik 6grencilerinin esenlik ve daya-
nikhhklarini arttirmak icin sosyal destek sistem-
lerini gelistirme ve egitim sureclerinde iyilestir-
meler yapilmasi onerilmektedir (42). Baska bir
calismaninsonuglarina gore; hemsirelik 6grenci-
lerinde depresyon, kayg, bilissel ve psikolojik iyi
olus arasinda bir iliski oldugu; 6grencilerin aka-
demik ve klinik stresorlerini azaltmaya yonelik
girisimler yapilmasi gerekliligi belirtilmistir (43).
Ayrica hemsirelik 6grencilerinin psikolojik daya-
nikliliklari Gizerinde sosyal destedin 6nemli bir
etken oldugunu gosterilmistir (30). Sosyal des-
tek ve sorunlara aktif ¢c6ziim Uretebilme, hem-
sirelik 6grencilerinin stresle bas edebilme bece-
rilerini ve iyi olus hallerini etkilemektedir (44).

Hemsirelik 6grencilerinin % 67.8 ‘inin gereksi-
nim duymalarn halinde profesyonel psikolojik
yardim alabileceklerini ifade ettikleri belir-
tilmistir (19). Dayanikliigi arttirmaya yonelik
egitim mudahalelerinin hem o6grencileri hem
egitim profesyonellerini etkiledigi gortlmis-
tdr. Hemsirelik 6grencilerinin mesleki yasamda
sunduklar saglik hizmetinin kalitesini arttirmak
icin hemsirelik profesyonellerinin ihtiya¢ duy-
dugu ig¢sel dayanikliigr gelistirme uygulama-
larinin bu grubun saghgini gelistirmek adina
yapilmasinin toplumsal yararliigr dnemle vur-



gulanmaktadir (45). Evrensel boyutta bireysel
ve toplumsal sorunlarla miicadele siirecine kat-
ki saglamak ve 6zellikle yeni mezun hemsireler
olmak lGizere hemsirelik 6grencilerinin bas etme
becerilerini gelistirmek icin mifredat calisma-
lar1 yapilmasinin ve son derece asil bir meslek
olan hemsireligin halen devam eden zorlu ¢als-
ma kosullarinda olumlu basa ¢cikma stratejileri
gelistirmelerinin gerekliligi vurgulanmistir (46).

Sonug olarak hemsirelik bélimiinde okuyan
ogrencilerin ruhsal belirtilerinin orta dizeyde
ve psikolojik yardim aramada yakin cevreleri
tarafindan damgalanma algilarinin distik du-
zeyde oldugu gorilmektedir. Ruhsal belirtiler
arttikca yakin cevre tarafindan damgalanma
algisi da artmaktadir. Hemsirelik 6grencilerinin
profesyonel meslek yasamlarini daha verim-
li gecirebilmeleri icin kendilerini tanimalar ve
varsa ruhsal sorunlarinin erken asamada fark
edilmesi ve ¢6zim arayisina girmelerini en-
gelleyebilecek sosyal damgalama siireclerinin
degerlendiriimesi 6nem kazanmaktadir. Bu
parametrelerin bir arada degerlendirildigi bir
calismaya rastlanmamasi literatlirdeki sinirlili-
g1 ortaya koymaktadir. Ogrencilerin psikolojik
yardim aramadaki engellerini belirlemek egitim
streclerinin daha verimli gegmesine katki sag-
layabilecektir. Hemsirelik egitiminin bu siirece
katkisini ortaya koymak icin siniflara gore fark-
hhklarin ortaya konmasi ve elde edilen sonug-
larin mifredat calismalarina katki saglayabile-
cegi duslinilmektedir. Bu baglamda hemsirelik
ogrencilerini psikolojik olarak olumlu etkileyen
0grenme ortamlarinin olusturulmasi ve ruh-
sal sorunlari olan 6grencilerin uygun sekilde
yonlendirilmesi/takip edilmesi onerilmektedir.
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Yazarlar, calismaya katilan tim o6grencilere te-
sekkir etmektedir.
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OZET

AMAG: influenza, respiratuar sinsityal viriis (RSV) ve siddetli
akut solunum yolu sendromu koronaviriis-2 (SARS-CoV-2) en-
feksiyonu damlaciklar yoluyla yayilan, benzer semptom ve rad-
yolojik bulgulari olan ve solunum yetmezligine neden olabilen
etkenlerdir. Bu ¢alisma yeni koronaviriis hastaligi (COVID-19),
influenza ve RSV pnomonisi olan hastalarin klinik 6zelliklerini
ve mortalite oranlarini karsilastirmak icin yapiimistir.

GEREG VE YONTEM: Baskent Universitesi Tip Fakdiltesi Hastane-
si'nde COVID-19, influenza ve RSV pndmonisi nedeniyle yatiri-
lan toplam 182 hasta calismaya dahil edildi. Hastalar klinik du-
rumlarina gore gruplandirildi. Hastalarin demografik 6zellikleri,
komorbiditeleri, laboratuvar ve radyolojik bulgulari, solunum
destek tedavileri ve mortalite oranlari kaydedildi ve gruplar ara-
sinda karsilastirild.

BULGULAR: Ortalama yas COVID-19 grubunda (n:115) 69.4+7
yil, influenza grubunda (n:33) 72,9+17,1 yil ve RSV grubun-
da (n:34) 66,5+22,4 yil idi. Gruplar arasinda yas farki yoktu
(p=0,305). COVID-19 grubunda erkek hastalarin hastane yatis
orani daha fazlaydi (p=0,036). Komorbiditeler acisindan grup-
lar arasinda fark yoktu (p>0.05). COVID-19, RSV ve influenza
hasta gruplari arasinda mortalite oranlari agisindan fark yoktu
(p=0.260).

SONUC: Pulmoner tutulumlu viral enfeksiyonlar kott klinik se-
yir gdsterebildikleriicin 6zel dikkat gerektirirler. icinde bulundu-
gumuz yuzyilda 6limlere neden olan COVID-19 pndmonisinin
klinik seyrinin siddeti, influenza ve RSV gibi viral enfeksiyonlarin
klinik seyrinden farkli degildir.
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ABSTRACT

OBJECTIVE: Influenza, respiratory syncytial virus (RSV), and
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
infection are agents that spread through droplets, have simi-
lar symptoms and radiological findings, and can cause respira-
tory failure. This study was conducted to compare the clinical
features and mortality rates of patients with novel coronavirus
disease (COVID-19), influenza, and respiratory syncytial virus
pneumonia.

MATERIAL AND METHODS: A total of 182 patients who were
hospitalized at Baskent University Medical Faculty Hospital due
to COVID-19, influenza, and RSV were included in the study.
Patients were grouped according to their clinical status. De-
mographic characteristics, comorbidities, laboratory and radi-
ological findings, respiratory support treatments and mortality
rates of the patients were recorded and compared between the
groups.

RESULTS: The mean age was 69.4+7 years in the COVID-19
group (n:115),72.9+£17.1 years in the influenza group (n:33), and
66.5+22.4 years in the RSV group (n:34). There was no difference
in age between the groups (p=0.305). The hospitalization rate
was higher for male patients in the COVID-19 group (p=0.036).
There was no difference between the groups in terms of co-
morbidities (p>0.05). There was no difference in mortality ra-
tes between the COVID-19, RSV, and influenza patient groups
(p=0.260).

CONCLUSIONS: Viral infections with pulmonary involvement
require special attention because they can have a poor clinical
course. The severity of the clinical course of COVID-19 pneumo-
nia, which causes deaths in the current century, is not different
from the clinical course of viral infections such as influenza and
RSV.

KEYWORDS: COVID-19, Influenza, Pneumonia, Respiratory sy-
ncytial virus.
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INTRODUCTION

Community-acquired pneumonia (CAP) is an
important cause of mortality and morbidity.
Respiratory tract viruses have been identified
in approximately 25% of patients with CAP (1).
In previous studies, it was reported that Res-
piratory syncytial virus (RSV) was responsible
for 4.1% of hospitalizations due to pneumo-
nia and influenza was responsible for 3.5% (2).

Since the beginning of the novel coronavirus
disease (COVID-19) pandemic, the newly iden-
tified severe acute respiratory syndrome co-
ronavirus-2 (SARS-CoV-2) has been compared
with other respiratory viruses in daily clinical
practice. Due to similar clinical features, it is
difficult to diagnose according to symptoms
in the early period. Studies have revealed that
symptoms such as fever, cough, myalgia, he-
adache, and wheezing are seen in all of these
respiratory tract viral infections, however there
are differences in symptom frequency (3). This
study aimed to compare seasonal influenza
RSV infections and with, with the yet unfamiliar
SARS-CoV-2 infection in hospitalized patients
clinically, laboratory, and radiologically, and to
determine their similar and different features.

MATERIALS AND METHODS
Study Population

The study was designed as a retrospective ob-
servational study. Patients aged 18 years and
older who were hospitalized in Baskent Uni-
versity Medical Faculty Hospital due to influ-
enza and RSV pneumonia (between January
2015-January 2020) and COVID-19 pneumonia
(between March 2020-September 2021) were
included in the study. The electronic and me-
dical records of the patients were reviewed.
Age groups were divided into groups as 20-49,
50-69, 70 and over. The patients' demograp-
hic characteristics, comorbidities, vital signs,
laboratory and radiological findings, respira-
tory support treatments, corticosteroid requi-
rements, length of hospital stay, hemodialysis
requirements, and mortality rates were recor-
ded. Patients were divided into three groups as
influenza patients, RSV patients, and COVID-19
patients. Patients were divided into groups ac-
cording to their clinical status as mild-modera-
te pneumonia and severe pneumonia (pneu-

monia requiring intensive care admission).
Grouping was based on national COVID-19 gu-
idelines (4). Radiological evaluations were per-
formed by a double-blind independent radio-
logist and pulmonologist. Comparisons were
made between groups. Comparisons were also
made between deceased and living patients.

Virus Identification

RSV Nucleic Acid Detection Kit (Quidel, So-
fia RSV FIA, SanDiego, CA92121 USA) and
FA/FB Virus Nucleic Acid Detection Kit (Qui-
del, Sofia Strep A+ FIA, SanDiego, CA92121)
were used for the diagnosis of RSV and inf-
luenza infection. Nucleic acid kit (Bioeksen,
Turkey) was used for polymerase chain reac-
tion (PCR) analysis of nasopharyngeal swab
samples for the diagnosis of SARS-CoV-2.

Ethical Committee

This study was approved by Baskent University
Medical and Health Sciences Research Board
(Project no: KA20/452 date: 15.12.2020) and
funded by Baskent University Research Fund.

Statistical Analysis

The suitability of numerical variables to normal
distribution was examined with the Kolmogo-
rov-Smirnov test of normality and mean =+ stan-
dard deviation for normally distributed variab-
les and median (minimum-maximum) values
for non-normally distributed variables were gi-
ven as descriptive statistics. Categorical variab-
les are shown as frequency (n) and percentage
(%). Kruskal-Wallis analysis of variance was used
to analyze the differences in the measurement
variables according to the groups. Post-Hoc Tu-
key test was performed to define which group
or groups are significant from each of them.
Chi-square and Fisher Exact Tests were used
to test the mortality rates in each group accor-
ding to the age group and gender and also ac-
cording to the existence of comorbidities and
cancer in each group of patients. In testing the
significance of categorical variables between
groups, the Pearson Chi-Square test was used
in case of assumptions were met and the Fisher
Exact Chi-Square test was used if not. Type | er-
ror probability was determined as a=0.05 in all
hypothesis tests and statistical evaluations were
made using the SPSS v25.0 software package.



RESULTS

A total of 182 patients were included in the
study. The mean age was 69.4+7 years in the
COVID-19 group (n:115), 72.9+17.1 years in the
influenza group (n:33), and 66.5+22.4 years in
the RSV group (n:34). There was no difference in
terms of age between the groups (p=0.305).The
hospitalization rate was higher for male patients
in the COVID-19 group (p=0.036) (Table 1).

Table 1: Demographic characteristics

COVID-19(n=115) Influenza(n=33) RSV(n=34)
»

Age

69.4+7 72.9+17.1 6654224 0305
(Meanzsd)
Female (n,%) 40(34.8) 19(57.6) 17(50.0)

0036

Male (n,%)

75(65.2) 14(424) 17(50.0)
COPD (n,%) 23(20.0) 8(24.2) 9(26.5) 0683
Asthma (n,%) 4(3.5) 2(6.1) 3(88) 0385
HT (n,%) 78(67.8) 22(66.7) 23(6.6) 0992
CAD (n,%) 63(55.8) 13(39.4) 21(6.8) 0.150
Cancer (n,%) 14(12.2) 8(24.2) 2(5.9) 0.083
CRF-CKD (n,%) 27(25.2) 6(18.2) 8(23.5) 0706
Liver disease (n,%) 8(7.0) 2(6.1) 2(5.9) 0967
DM (n,%) 39(33.9) 11(333) 16(47.1) 0348

COPD: chronic obstructive pulmonary disease, HT: hypertension, CAD: coronary artery disease, CRF-CKD: chronic

kidney disease, chronic kidney failure, DM: diabetes mellitus

p<0.05, significant

The most common comorbidities were a ch-
ronic obstructive pulmonary disease, hyper-
tension, coronary artery disease, congestive
heart failure, solid organ and hematological
malignancies, diabetes mellitus, chronic kidney
failure, and chronic liver disease. There was no
difference between the groups in terms of co-
morbidities (p>0.05), (Table 1). Fever was more
common in COVID-19; dyspnea was more com-
monininfluenzaand RSV; cough was more com-
mon in COVID-19 and RSV patients (p=0.007,
p<0.00, p=0.018, respectively) (Table 2).

Table 2: Distribution of symptoms
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3). Radiological findings of COVID-19, influen-
za, and RSV groups are presented in (Table 4).

Table 3: Laboratory findings

COVID-19 Influenza

(n=115) (n=33) RSV (n=34) p

0.001
WBC 9.4+5.9 15.69 12.2¢5.8

0.942
Plt 213.7491.5 224.4+135.8 213.3:98

0.001
Neutrophil 7.315.6 13.4£8.5 10.3+5.6

0.001
N/L 7.97.7 20.6+20.2 15+16.2

0.079
Lymphocyte 1.2£0.6 13£15 1.1£0.9

0.447
AST 28.4+36.1 103.3+377.4 37£73.1

0.369
AST 36.3+39.9 124.2+345 46.2+62.6

0.335
BUN 32.9+23.7 36.9+26.3 334154

0.397
Creatine 1.8+1.7 1.6£1.3 1512

0.002
Procalcitonin 2.7+9.7 3.8+9.1 5.2+18.6

0.094
CRP 97.3+94.9 120.6£77.4 91.9+75.3

0.164
Ck-MB 2333 2.9£2.9 2.9:3.4
Troponin 230.24901.9 0.2£03 0.5+1.2 0.001
Ferritin 553.7+556.9 175+132.3 578.5:714.9 0.362

0.178
D-dimer 3.1:5.4 2.5¢1.8 4.0£4.3

WBC: White blood cell. PIt: Platelet. N/L: Neutrophil/lymphocyte ratio. AST: Aspartate aminotransfer:
ALT: Alanine aminotransferase. BUN: Blood urea nitrogen. CRP: C-reactive protein.
Ck-MB: Creatine kinase myocardial band. p<0.05, significant

Table 4: Radiological findings

COVID-19 Influenza RSV P

(n=115) (n=33) (n=34)

58(50.4) 7(21.2) 12(35.3) 0.007
Fever (n,%)

52(45.6) 6(18.2) 14(41.2) 0.018
Cough (n,%)

56(49.1) 28(84.8) 27(79.4) 0.001
Dyspnea (n,%)

58(52.3) 3(60.0) 6(17.6) 0.062
Fatigue (n,%)

18(16.4) 1(3.0) 0.171
Joint pain (n,%)

5(4.4) 2(66.7) 2(5.8) 0.001

Nausea (n,%)

10(8.8) 2(66.7) 0.036

Diarrhea (n,%)
*p<0.05, significant

In our study, dyspnea was a notable symptom
in patients who died due to COVID-19 infection
(p=0.033). Laboratory findings of COVID-19, inf-
luenza, and RSV groups are presented in (Table

COVID-19 (n=115) Influenza(n=33) RSV(n=34) p
n (%) n (%) n (%)
Right lung involvement 91 (79.1) 27 (87.1) 22(66.7) 0.130
Left lung involvement 83 (72.2) 24 (77.4) 20 (60.6) 0.297
Bilateral involvement 77 (67.0) 21 (67.7) 18(54.5) 0.392
Upper lobe involvement 62 (54.4) 12 (38.7) 8(25.0) 0.008
Middle lobe involvement 41 (35.7) 10 (32.3) 6(18.8) 0.193
Lower lobe involvement 79 (69.3) 28 (90.3) 24 (75.0) 0.060
Central involvement 37 (33.9) 0.129
Peripheral involvement 92 (84.4) 0.001
Unifocal
20 (17.4) 10 (32.3) 7(21.9) 0.192
Multifocal 84 (73.0) 18 (58.1) 15(469) 0.014
Ground glass 88 (76.5) 6(19.4) 9(28.1) 0.001
C i dati
lon 38(33.0) 11 (35.5) 8(25.0) 0.622
Nodule
17 (14.8) 12 (38.7) 8(25.0) 0.012
Cavity 4(35) 2 (6.5) 2(6.3) 0.651
Pleural effusion 37 (322) 20 (64.5) 17 (51.5)  0.002

p<0.05, significant

While consolidation including middle lobe in-
volvementand air bronchogram was more com-
mon in deceased COVID-19 patients (p=0.028,
p=0.037, respectively), no significant radiologi-
cal finding was observed in deceased influenza
and RSV patients. Clinical status and respira-
tory support treatments of COVID-19, influen-
za, and RSV groups are presented in Table 5.
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Table 5: Clinical status and respiratory support treatments

COVID-19
(n=115)

Influenza RSV
(n=33) (n=34) P

Clinic mild-

75 (65.2) 9(27.3) 8(23.5)

status moderate 0.001
(%)  severe

SpO. at hospitalization
(meanzsSD)

40 (34.8) 24 (72.7) 26 (76.5)

90.28+7.5 79.547.8 83.28.4 0.001

SpO; at discharge
(meanzsD)

Length of hospital stay
(days)

(meanzSD)

Length of ICU stay (days)
(meanzsD)

94.4+2.7 91.424.2 94.5¢3.5 0.001

7.349.4 8.1x11.6 0.001

4.1£4.5

2.7+4.9 82488 9.2:115 0.006

Nasal Oz (n,%) 75 (66.4) 30 (90.9) 30(88.2) 0.002

HD (n,%) 22(19.6) 5(15.2) 9(26.5) 0.502

HFOT (n,%) 19 (16.8) 12 (36.4) 6(17.6) 0.045

NIMV (n,%) 9 (8.0) 17 (51.5) 14 (41.2) 0.01

MV (n,%) 19 (17.0) 15 (45.5) 15 (44.1) 0.01

ECMO (n,%) 1(0.9) . B 0.999

Mortality (n,%) 26 (22.6) 12 (36.4) 10 (29.4) 0.260

Antibiotic use (n,%) 106 (96.4) 32 (97.0) 31(91.2) 0.520

Steroid (n,%) 66 (58.4) 23 (69.7) 24/(70.6) 0.288

Peripheral or central
thrombosis
(n,%)

Sp02; mean oxygen saturation. Oz oxygen. HD: hemodialysis. HFOT: High flow oxygen therapy. NIMV: Noninvasive
mechanical ventilation. IMV: Invasive mechanical ventilation. ECMO: Extracorporeal membrane oxygenation.

26(23.9) 5(15.2) 2(5.9) 0.054

p<0.05, significant

There was no difference in mortality rates ac-
cording to age groups among the COVID-19,
influenza, and RSV groups (p=0.051, p=0.255,
p=0.263, respectively). There was no difference
in mortality rates by gender between the CO-
VID-19, influenza, and RSV groups (p=0.625,
p=0.506, p=0.452, respectively). Mortality rates
were higher in cancer patients in the influen-
za group (p=0.009). There was no difference in
mortality rates between the groups according
to other comorbidities (p>0.05). Corticostero-
id (p=0.008), broad-spectrum antibiotic use
(p<0.05), and the need for Invasive mechanical
ventilation (IMV) were found to be higher in pa-
tientsin the deceased COVID-19 group (p<0.05).
It was observed that the need for IMV was hig-
her in patients who died due to influenza and
RSV (p<0.001 and p<0.001). Favipiravir was
used in all COVID-19 patients and Oseltamivir
was used in all influenza patients. Oseltamivir
was used until diagnosis in 38% of RSV patients.
No specific antiviral therapy was given for RSV.

In the COVID-19 group, mean neutrophil
count (p=0.036), Neutrophil/lymphocyte ra-
tio (N/L) (p=0.040), creatine (p=0.042), D-di-
mer (p=0.042), lactate dehydrogenase (LDH)

(p=0.014), troponin (p=0.004), creatine ki-
nase (Ck-MB) (p=0.046), and blood urea nit-
rogen (BUN) were elevated in patients who
died (p=0.01). Alanine aminotransferase (ALT)
(p=0.01), aspartate aminotransferase (AST)
(p=0.01), sodium (p=0.007), prothrombin time
(PT) (p=0.036) and LDH in patients who died
due to influenza infection (p=0.043) values
were found to be higher. N/L ratio and D-dimer
values were found to be higher in patients who
died from RSV infection (p=0.034 and p=0.016,
respectively).Peripheral or central thrombosis
was significantly more frequentin the COVID-19
group (23.9%) thanin influenza (15.2%) and RSV
(5.9%) groups (p=0.054) table 5. Ofthe COVID-19
patients with thrombosis, 43.5% died (p=0.013).

DISCUSSION

In COVID-19, influenza and RSV pneumonia,
patients with chronic disease, diabetes, ma-
lignancy, obesity, and immunosuppressive di-
seases, living in nursing homes, and patients
over 65 years of age are in the high-risk group
for hospitalization and mortality (5 - 13). In
our study, in which we compared three viral
infection groups with similar clinical courses
and lung involvement, no difference was ob-
served in terms of hospitalization rates accor-
ding to age in all three groups. No difference
was found for comorbid diseases. Bradley et al.
showed that adults hospitalized for RSV com-
pared to influenza were slightly older and had
more comorbidities (14). COVID-19, influenza,
and RSV have similar symptoms. Early diagno-
sis is difficult based on symptoms. However,
some symptoms may be more prominent (3).
In our study, fever was a more remarkable sy-
mptom in patients with COVID-19. Dyspnea
was more prominent in influenza and RSV pa-
tients. Cough was more common in COVID-19
and RSV patients than in influenza patients.

It has been reported that the most common
symptom of influenza in hospitalized pa-
tients is cough (96%), followed by fever (64%)
(15). Cough, wheezing and shortness of bre-
ath are prominent in RSV pneumonia (8). In a
study comparing hospitalized patients with
a diagnosis of RSV and influenza, it was re-
ported that wheezing was more common in
patients with RSV and fever was more com-



mon in patients with influenza (16). It has
been reported that the most common symp-
toms of COVID-19 disease are fever (98.6%),
fatigue (69.6%) and dry cough (59.4%) (17).

The high D-dimer, CRP and ferritin values mea-
sured during hospitalization in patients with CO-
VID-19, influenza and RSV in our study showed
that the changes in these laboratory parame-
ters were not specific to COVID-19. All these fin-
dings indicate that laboratory values will not be
a distinguishing feature between the three viral
infection groups in the initial stage of the disea-
se. In the study of Cobb et al., D-dimer was ele-
vated in both influenza and COVID-19 groups
(18). In our study, troponin level was higher in
the COVID-19 group. At hospital admission, the-
re was no other early symptomatic laboratory
parameter that could be distinguishable for
COVID-19, except troponin. In our study, it was
observed that the rate of leukocytosis, neutrop-
hilia, and N/L was significantly higher in the RSV
and influenza groups than COVID-19 group. Si-
milarly, in the study of Torun et al., leukocyte
and neutrophil levels were found to be higher
in influenza patients compared to patients with
COVID-19 (19). In the study by Cobb et al., con-
sistent with our study, leukocytes were found
to be higher in the influenza group than in the
COVID-19 group, lymphocyte counts were si-
milar, and D-dimer was higher in both groups
(18). Gao et al. reported that lymphopenia is an
important laboratory finding in patients hos-
pitalized with the diagnosis of influenza (20).
Wang et al also reported that lymphopenia is
an important laboratory finding that may also
have prognostic potential in COVID-19 (17).

In our study, there was no difference in ly-
mphocyte count between the groups.
In our study, high neutrophil, N/L ratio, BUN,
creatine, D-dimer, LDH, troponin, Ck-MB valu-
es were associated with mortality in COVID-19.
In studies, high troponin levels have also been
associated with adverse aspects of COVID-19
disease, such as myocardial damage and death
(21). High ALT, AST, sodium, PT, LDH values were
associated with mortality in influenza. Gao et
al also showed in univariate analysis that hi-
gher than normal AST level is a risk factor for
ARDS in influenza (20). High N/L and D-dimer
values were associated with mortality in RSV.
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Thoracic computed tomography has been a
frequently used imaging method in the CO-
VID-19 pandemic in patients presenting with
low oxygen saturation and dyspnea symptoms.
We observed that there are more and predomi-
nantly peripheral and multifocal ground glass
infiltrations in COVID-19 compared to influen-
za and RSV. In the study by Tang et al., ground
glass opacities were observed more commonly
in COVID-19 patients than in influenza patients
(22). Onigbinde et al. analyzed 17 studies on
COVID-19 and influenza. They reported that in
COVID-19, ground-glass opacities are usually lo-
cated in the lower lobes and peripherally, whe-
reas in influenza they show a central, periphe-
ral, or random distribution, usually affecting the
five lobes (23). Although the radiological findin-
gs of most viral pneumonia are similar, the dis-
tinguishing radiological findings in COVID-19
were helpful in the diagnosis. As the disease
progresses in COVID-19, consolidation beco-
mes the dominant CT finding (24). We obser-
ved more frequent consolidations involving air
bronchograms in deceased COVID-19 patients.

We found that in our study, hospitalization and
discharge oxygen saturations were higher, and
nasal oxygen, HFOT, and MV requirements were
lower in COVID-19 patients. This situation has
been attributed to the fact that patients with a
diagnosis of COVID-19 were hospitalized in the
early stages, without desaturation, by genera-
lizing the indications for hospitalization. In the
study of Cobb et al., the IMV requirement and
ARDS rates of influenza and COVID-19 patients
were found to be similar. However, they found
that critically ill patients with COVID-19 had
twice the risk of hospital mortality compared to
influenza patients (18). In our study, there was
no difference between the COVID-19, influenza,
and RSV groups in terms of death rates accor-
ding to age group and gender. Mortality rates
were higher in cancer patients in the influenza
group. In the study of Tang et al., the mortality
of influenza patients was found to be signifi-
cantly higher than that of COVID-19 patients
(22). The study of Cobb et al. was conducted in
the early stages of the pandemic, and corticos-
teroids, which were shown to improve outco-
mes in subsequent studies, were not routinely
used (18). However, corticosteroid treatment,
which was shown to improve outcomes in CO-
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VID-19 patients was included in our study and
was routinely used in selected cases (25, 26). In
our study, the longest intensive care unit (ICU)
length of stay was in the RSV group, followed by
the influenza group, and the length of ICU stay
of COVID-19 patients was considerably shorter
than these two groups. These results should not
suggest that COVID-19 patients have a shorter
need for ICU length of stay and should not cre-
ate unnecessary optimism, because, in the con-
text of the COVID-19 infection, which caused
a pandemic, some severely but stabilized pa-
tients were transferred from the ICU to the nor-
mal ward to continue their NIMV and HFOT just
to quickly make room for new patients in ICU.

Escherichia coli, Staphylococcus aureus, Stenot-
rophomonas maltophilia, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Acinetobacter bau-
mannii, Aspergillus fumigatus, Candida species
were isolated in sputum as coinfection and
superinfection, in deep tracheal aspirate and
bronchial lavage in all three groups. There was
no difference in the distribution of agents. Stu-
dies with more participants are needed on this
subject. Broad-spectrum antibiotics and anti-
fungal treatments were used in all three groups.
Although the clinical process and results are si-
milar, causative isolation should be performed
in viral pneumonia, so that viral infections with
specific treatment are determined and unneces-
sary antibiotic treatment is avoided by distin-
guishing between virus and bacterial infection.

Our study has some limitations. Our data invol-
ves hospitalized patients only. Laboratory and
radiological findings are values obtained only
on the first day of hospitalization and may have
changed in the course of the disease. The fact
that the number of patients hospitalized due to
influenza and RSV pneumonia was insufficient
inthe data set caused the participant difference.
Some of the COVID-19 and influenza patients
were not vaccinated. Due to the absence of an
FDA-approved vaccine for RSV, an evaluation
for vaccination could not be made in our study.

Viral infections with pulmonary involve-
ment require special attention because they
can have a poor clinical course. The severity
of the clinical course of COVID-19 pneumo-
nia, which causes deaths in the current cen-

tury, is not different from the clinical course
of viral infections such as influenza and RSV.
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OZET

AMAG: Calismamizda, ektopik gebelik tanisi konan gebeler ile
saglkh gebeler arasinda hematolojik inflamasyon parametrele-
rinden sistemik immdin inflamasyon indeksinin (SIl) karsilastiril-
masi amaglanmistir.

GEREC VE YONTEM: Bu retrospektif vaka kontrol calismasi
Temmuz 2021 - Ekim 2022 tarihleri arasinda Ug¢lincli basamak
Egitim Arastirma Hastanesi'nde yapildi. 55 tubal toplam ekto-
pik gebeligi olan gebeler ve 106 saglikli gebe olmak tizere 161
hasta dahil edildi. Hastalarin demografik bilgileri ve laboratu-
ar parametreleri kaydedildi. Hastalar tubal ektopik gebelik ve
kontrol grubu olmak tzere iki gruba ayrilip Sll, monosit lenfosit
orani (MLR), notrofil lenfosit orani (NLR) ve platelet lenfosit ora-
ni (PLR) inflamasyon markerlari agisindan karsilastirildi. SII de-
geri su sekilde hesaplandi: trombosit sayisi x (notrofil/lenfosit).

BULGULAR: Saglikli gebelerle karsilastirildiginda SII, NLR, PLR
ve MLR acisidan ektopik gebelik grubunda anlamli bir fark bu-
lunmadi (p=0.308, p=0.216, p=0.124 ve p=0.071). Tubal ektopik
gebelik grubu incelendiginde riiptiire ektopik gebeliklerde riip-
tlre olmayan tubal ektopik gebeliklere gére SlI, NLR ve PLR'de
anlamli degisim olmaz iken (p=0.706, 0.354, 0.071) ve MLR di-
zeyinde azalma bulundu (p=0.018).

SONUC: Ektopik gebelikteki inflamatuar surreg literattirde sinirli
sayida calisma ile halen tartisilmakla birlikte calismamizin so-
nucu olarak tubal ektopik gebelikte SII, NLR, PLR diizeyleri sag-
likli gebelikere gore degismezken riptire ektopik gebeliklerde
MLR diizeyinin azaldigini ortaya koyduk.

ANAHTAR KELIMELER: Ektopik gebelik, Tam kan sayimi, infla-
masyon.
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ABSTRACT

OBJECTIVE: In our study, it was aimed to compare the syste-
mic immune-inflammation index (Sll), one of the inflammation
parameters, between pregnant women diagnosed with ectopic
pregnancy and healthy pregnant women.

MATERIAL AND METHODS: This retrospective case-control
study was conducted at a tertiary education and research hospi-
tal between July 2021 and October 2022. A total of 161 patients,
which 55 pregnant women with tubal ectopic pregnancies and
106 healthy pregnant women were included. Demographic
information and laboratory parameters of the patients were
recorded. The patients were divided into two groups as tubal
ectopic pregnancy and control group and compared in terms
of SlI, monocyte-to-lymphocyte ratio (MLR), neutrophil-to-ly-
mphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR)
inflammation markers. The Sll value was calculated as: platelet
count x (neutrophil/lymphocyte).

RESULTS: No significant difference was found in the ecto-
pic pregnancy group in terms of SlI, NLR, PLR and MLR when
compared with healthy pregnant women (p=0.308, p=0.216,
p=0.124 and p=0.071). When the tubal ectopic pregnancy
group was examined, there was no significant change in SlI,
NLR and PLR in ruptured ectopic pregnancies compared to
non-ruptured tubal ectopic pregnancies (p=0.706, 0.354, 0.071)
and a decrease in MLR levels was found (p=0.018).

CONCLUSIONS: Although the inflammatory process in ectopic
pregnancy is still being discussed with a limited number of stu-
dies in the literature, as a result of our study, we revealed that
SII, NLR, PLR levels did not change in tubal ectopic pregnancy
compared to healthy pregnancies, while MLR levels decreased
in ruptured ectopic pregnancies.

KEYWORDS: Ectopic pregnancy, Complete blood count, Inf-
lammation.
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GiRiS

Ektopik gebelik, bir embriyonun intrauterin ka-
vitedeki endometrial doku disinda bir yere yer-
lesmesi ile ortaya cikan ve ozellikle 1. trimester-
de hayati tehdit edebilecek ciddi bir durumdur.
ik trimester kanamasi, karin agrisi veya her ikisi
ile acil servise basvuran kadinlarda ektopik ge-
belik prevalansi yuzde alti ile on alti arasinda de-
gismektedir (1). Dinya genelinde yardimci ure-
me teknikleri ve pelvik inflamatuar hastaliklarin
artmasi nedeni ile ektopik gebelik insidansi art-
maktadir (2). Seri beta human koryonik gona-
dotropin (B-hCG) 6l¢limi ve transvajinal ultra-
sonografiklinik olarak suan kullanilan en sik tani
yontemidir. Ancak bu yontemin duyarliliginin
zayif olmasi, hastalarin sik klinik ziyareti ve klini-
ge finansal yuku nedeniile farkli yontemlerin er-
ken taniicin kullanilmasi giindeme gelmistir (3).
Tuba diz kasi ve tubal epitel arasindaki sito-
kin iletisim tubal motiliteyi reglile eder (4). Bu
iletisimdeki sitokin salimini bozan inflamatu-
ar patolojiler, tubal hasar gibi durumlar tubal
transportu etkiledigi icin ektopik gebelige se-
bep oldugu dusinilmektedir (5, 6). Yeni bir
inflamatuar biyobelirte¢ olarak, sistemik im-
mun inflamasyon indeksi (SIl), koroner arter
hastaligi ve kanser dahil olmak Uzere bircok
farkli klinik ortamda prognostik bir gosterge
olarak dnerilmistir (7 - 9). SlI, tam kan sayimi
ile bakilabilecek kolay ve ucuz bir markerdir. Ek
olarak, bu parametrelerin birbirleri ile oranlari
ayrica inflamasyon indeksleri olarak kullanilir
ve inflamatuar hastaliklarin teshisine, ilerleme-
sine ve risk siniflandirmasina yardimcr olmak
icin biyobelirtecler olarak dnerilmistir (10, 11).
Bu calismada ozellikle ektopik gebeligin inf-
lamatuar temelinin anlasilmasina katkida
bulunmayr umduk. Bu nedenle ektopik ge-
belikte hastaligin inflamatuar durumunu ve
tubal ruptir gelisimini 6ngdérmek icin SlI'nin
yani sira notrofil lenfosit orani (NLR), monosit
lenfosit orani (MLR) ve platelet lenfosit ora-
ni (PLR) duzeylerini arastirmayr amacladik.

GEREC VE YONTEM

Bu retrospektif vaka-kontrol ¢calismasi Temmuz
2021 ile Ekim 2022 arasinda Egitim Arastirma
hastanesinde 55 ektopik gebelik tanisi almis
hasta ve 106 saglikh gebe olmak tizere kisi dahil
edilerek yapilmistir. Calisma populasyonu tu-
bal ektopik gebelik ve saglikl gebeler olarak iki

gruba ayrildi. Tubal ektopik tanisi; serum 3-hCG
duzeyleri takibi ile ektopik gebelikten stphe-
lenildikten sonra transvajinal utrasonografide
tubal ektopik gebelik kesesi gorulenler veya
cerrahi olarak tubal ektopik gebeligi (Riptiire
ya da intakt limen) dogrulananlar olarak be-
lirlendi. Saglik gebeler ise 3-hCG pozitif oldu-
dgu saptanan ve takibinde intrauterin gebelik
olarak devam edenlerden secildi. Saglkli ge-
beler grubunda hemogram paramertelerinin
bakildigi glinde tam idrar tetkiki ve beyaz kiire
sayimi normal olan hastalardan secildi. Cals-
maya, tam idrar tetkikinde Iokosit esteraz ya
da nitrit pozitifligi, diyabet ya da hipertansi-
yon gibi kronik hastaligi olanlar dahil edilme-
di. Beyaz kiire sayimi (WBC), noétrofil sayimi
(NEU), lenfosit sayimi (LYM), hemoglobin (Hb),
monosit sayimi (MON) platelet sayimi (PLT),
ortalama platelet volimu (MPV), platelet dagi-
hm genisligi (PDW), plateletcrit (PCT), eritrosit
dagihm genisligi (RDW) sonuglari hasta dos-
yalarindan toplandi. Sll degeri su sekilde he-
saplandi: trombosit sayisi x (nétrofil/lenfosit).

Etik Kurul

Galismamiz (Kurumsal Etik Kurul) Kiitahya Sag-
lik Bilimleri Universitesi Tip Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurul tarafin-
dan 2021/12-09 karar numarasi ile 08.07.2021
tarihinde onaylanmistir.

istatistiksel Analiz

Veriler IBM SPSS V23 ile analiz edildi. Normal da-
gilima uygunluk Kolmogorov Smirnov ve Sha-
piro Wilk testleri ile incelendi. ikili gruplara gore
normal dagilan verilerin karsilastirlmasinda Ba-
gimsiz iki Ornek T testi, normal dagilmayan ve-
rilerin karsilastirilmasinda Mann Whitney U testi
kullanildi. Analiz sonuclari nicel veriler igin or-
talama + standart sapma ve ortanca (minimum
— maksimum) seklinde sunuldu. Onem diizeyi
p<0,05 alind1.

BULGULAR

Gruplara gore yas ortalama degerleri arasinda
bir farklihk elde edilmistir (p<0,001). Saghk-
Ii olanlarda ortalama deger 31,98 iken hasta
olanlarda ortalama deger 27,7 olarak bulun-
mustur. Gruplara gére WBC ortanca deger-
leri arasinda bir farkhlik elde edilmemistir
(p=0,800). Gruplara gére HGB ortalama deger-



leri arasinda istatistiksel olarak anlaml farkl-
hk elde edilmistir (p<0,001). Saglkli olanlar-
da ortalama deger 11,43 iken hasta olanlarda
ortalama deger 12,95 olarak elde edilmistir.
Gruplara gore HCT ortanca dederleri arasinda
bir farkhlik elde edilmistir (p<0,001). Saglikl
olanlarda ortanca deger 35,7 iken hasta olan-
larda ortanca deger 38,95 olarak elde edilmistir.
Gruplara gore PLT, NEU, LYM, MON, RDW-CV,
PCT, PDW, NLR ,PLR, MLR, Sllortanca degerleri
istatistiksel olarak anlamli farkhlik g&sterme-
mektedir (p=0,299, p=0,887, 0,146, 0,966, 0,480,
0,877,0,529,0,216,0,124,0,071,0,308)(Tablo 1).

Tablo 1: Saglikli ve ektopik gebelik gruplarina gore parametre-
lerin karsilastiriimasi

Saglikh Ektopik Gebelik

Ortalama # S. Ortalama * S. Test Ist. P
Sapma Ortanca (Min. - Maks.) Sapma Ortanca (Min. - Maks.)
Yas 31,98 5,68 33(20-42) 27,70 5,09 27(17-42) 4866 <0001
WBC 10,23 45,01 83 (4,17 -23,41) 884 +2,09 881 (4,23 -17,77) 2843'00 0,800
HGB 11,432 2,08 117 (44 - 149) 12,95+ 1,04 13(9,9-159) 5120 <0001
HCT 34284684 35,7 (9,6 - 449) 38602270 3895(318-457) 0200 <0001
PLT 2510288286 238(293-563) 257946054  247(147-457) 20550 99t
NEU 12,35 +36,26 5,44 (2,45 - 274) 612+1,84 6 (242 - 14,95) 2875'00 0,887**
LYM 2,27+1,07 2,21 (0,57 - 7,48) 2,05+0,70 2,01 (0,68-5,79) 25007'00 0,146%
MON 0554055 0,47 (0,05 - 4,25) 0,59 0,92 046(018-9) 2700 0966+
'C“‘;W' 1322£2,70 13,5 (0,23 - 16,6) 13,66 £ 1,38 133 (11,8-19,4) 27107'00 0,480%
PCT 1,04 + 3,37 0,23 (0,14-16,7) 0,24 +£0,05 0,24 (0,14 -0,39) 28701'50 0,877*
PDW 15712217 160,22 - 16,8) 16,27 £ 2,80 159(52-445) 273900 0520
NLR 50951162 239 (103-7942) 3325174 285 (s-1434 2P0 0216+
PLR 132408154 117,56 (849-5386) 137,73 £5380 125'37422{2;5]‘61 T EERO0 g
MLR 0,27 £0,23 0,21 (0,07 -1,39) 0,31+0,55 0,23 (0,05 - 5,66) 240[?'00 0,071**

WBC, White Blood Cells; HGB, Hemoglobin; HTC, Hematokrit; LT, Platelet; NEU, Nétrofil; LYM, Lenfosit; MON, Monosit;
RDW-CV, Red Cell Distrubition Width; PCT, prokalsitonin; PDW, Platelet Distrubition Width; NLR, Nétrofil Lenfosit
Orani; PLR; Platelet Lenfosit Orani; MLR, Monosit Lenfosit Orani; SI; Sistemik Immiin-inflamasyon Indeksi.

Veriler mean  standard devi , median [mini imum] veya say1 (%) olarak ifade edilmistir. *Bagimsiz
Iki Ornek t testi; **Mann Whitney U testi

Non-riptire ektopik gebelik ile riiptiire olmus
ektopik gebelik gruplar karsilastirildiginda
WBC ortanca degerleri arasinda istatistiksel ola-
rak anlamli farklilik elde edilmemistir (p=0,105).
Gruplara gore HGB ortalama degerleri arasin-
da bir farkhlik elde edilmistir (p<0,001). Ekto-
pik gebelik olanlarin ortalama degeri 10,98 g/
dL iken ruptir olanlarin ortalama degeri 13,03
g/dL olarak elde edilmistir.Gruplara gére HCT
ortalama degerleri arasinda istatistiksel olarak
farklilik elde edilmistir (p<0,001). Ektopik ge-
beliklerin olanlarin ortalama degeri %32,9 iken
riptlr olanlarin ortalama degeri %39,21 olarak
elde edilmistir. Gruplara gore PLT, NEU, LYM or-
tanca degerleri arasinda istatistiksel olarak an-
lamli farklilk elde edilmemistir (p=0,114, 0,124,
0,403). Gruplara gore MON ortanca degerleri
arasinda istatistiksel olarak anlamlh fark elde
edilmistir (p=0,003). Ektopik gebelik olanlarin
ortanca degeri 0,48 10%/uL iken riiptir olanlarin
ortanca degeri 0,34 10°/ul olarak elde edilmistir.
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Gruplara goére MLR ortanca dederleri arasinda
istatistiksel olarak anlamli bir farklilik elde edil-
mistir (p=0,018). Riptire olmus ektopik gebelik
grubunun ortanca degeri 0,22 iken Non-riipti-
re ektopik grubunun ortanca degeri 0,15 olarak
elde edilmistir. Her iki grup karsilastirildiginda Sl
ortancadederleriarasindaistatistiksel olarak an-
lamli fark elde edilmemistir (p=0,706) (Tablo 2).

Tablo 2: Ektopik gebelik ve riiptiire ektopik gebelik gruplarina
gore parametrelerin karsilagtirilmasi

Non-Riptiire Ektopik Gebelik Riiptiire Ektopik Gebelik

Test

ortalama £S. o hca (Min.-Maks)  OTRAMAES e (Min, - Maks) st

Sapma Sapma
Yas 32,16 580 33 (20-42) 3133543 32,5 (24-40) 0444 0,659*
wae 10,88+ 532 88 (4,17-2341) 7914274 827(459-1445) 7550 0105+
HGB 1098+2,08 114 (44-146) 13,03+1,02 13,05 (116-149) 4727 <0001
HeT 32,90+ 7,07 34,6 (9,6 - 449) 3921223 39,1(35-429) 5023 0001
PLT 24433:8725 223 (293-563) 27546193 2525(202-300) 18050 o140
NEU 14,28+ 40,88 5,67 (2,45 - 274) 546+3,04 509(248-1377) 9250 0124
LYM 235+1,14 239 (0,66 -748) 1994073 202(057-297) #1700 0403+
MON 0,61+0,60 0,48 (0,1-4,25) 035+0,14 034(005-062) &0 000"
2\[,’"‘" 1311£3,00 13,5 (0,23 - 16,6) 13,61+ 1,08 133 (11,7 - 154) 253'00 0,984
PCT 1,26+3,79 0,23 (0,14-16,7) 026+ 0,07 0,24 (0,17 - 04) ZZZ'DD 0,527+
PDW 1563245 16(022-168) 15984029 16055-163) 2% o910t
NLR 6501271 2,61(1,03-79,42) 4174639 214044-2406) 21250 0354
PLR 1226746542 11187(849-348)  16730+12082 12998 (103,1-5386) 70 00717
MLR 0,18+0,07 0,15 (0,09 - 0,37) 0,29 0,25 0,22 (0,07 - 1,39) 14}]'5[) D,D‘IS*
st 1201,84 = 585,09 (217,28 - 1198,20 = 567,82 (315,33 - 239,50 0,706+

136549 7266,67) 1982,77 7416,47) 0 ’

WBC, White Blood Cells; HGB, Hemoglobin; HTC, Hematokrit; LT, Platelet; NEU, Notrofil; LYM, Lenfosit; MON, Monosit;
RDW-CV, Red Cell Distrubition Width; PCT, prokalsitonin; PDW, Platelet Distrubition Width; NLR, Nétrofil Lenfosit
Orani; PLR; Platelet Lenfosit Orani; MLR, Monosit Lenfosit Orani; SII; Sistemik immiin-inflamasyon indeksi.

Veriler mean # standard , median [mini imum] veya say1 (%) olarak ifade edilmistir. *Bagimsiz
iki Ornek t testi; **Mann Whitney U testi

TARTISMA

Calismamizin sonuclarina baktigimizda ektopik
gebeligin herhangi bir inflamatuar surece yol
acmadiginiancak tubal ektopik gebeligin riptur
oldugunda ise doku butiinliginin bozulmasi-
na ve patolojik durumun periton ile iliskili hale
gelmesinebaglolarakinflamatuarstireclerinde-
gisebilecegini bulduk. Tubal ektopik gebelikteki
inflamatuar sirecleri Sll, MLR, NLR ve PLR ile or-
taya koymak isteyen literattirdeki ilk calismadir.

Yardimci tGreme tekniklerinin, pelvik inflama-
tuar hastaliklarin artmasi ve kadinlarin gebe-
lik yaslarinin ilerlemesi ile ektopik gebelik ilk
trimester anne 6limlerinin en yaygin sebebi
haline gelmistir (12). Ektopik gebelik tani ve
tedavisinin gecikmesi, fallop tiip epitelinde ha-
sar olusturup mevcut gebelik strecini olumsuz
yonde etkileyerek morbiditeye, riptir ve ka-
nama ile mortaliteye sebebiyet verebilir (13).
Ektopik gebeligin tanisini koymak bazen gli¢
olabilmektedir. Asemptomatik bir hastadan,
hemodinamik soka kadar kadar degiskenlik
gosterebilir (14). 48 saatte gerceklesen 3-hCG
degerindeki en az %66’lik bir artis intrauterin
gebelik yoniunde degerlendirilmektedir (15).
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Teknolojinin gelismesi ile ¢ozinurligu yuk-
sek ultrasonografi cihazlarina ragmen va-
kalarin %40 Inda tubal ektopik gebelik go6-
rintist  halen net olamayip yanhs tani
alinabilmesi s6z konusudur ve acil hasta
degerlendirmesinde pratik degildir. Bu ne-
denle ektopik gebeligin erken tanisinda ultra-
sonografinin yani sira, biyokimyasal paramet-
reler son yillarda arastirilmaya baslanmistir (16).

Literatlr taramasinda tubal ektopik gebelik va-
kalarinda inflamatuar belirteclerin rolliniin faz-
la arastinlmadigi gorilmektedir. Mevcut calis-
malarda tubal ektopik gebelikte, fallopian tlipte
mikrogevresel degisiklikler meydana getirdigini
gOstermistir (17). Kopuk ve ark. yapmis oldugu
calismada tubal ektopik gebelikte serum thiol
ve thiol/disulfit oraninin arttigini ve pro-oksi-
dan/antioksidan dengede bozulma sonucunda
oksidatif stress olustugunu bulmuslardir. Ayni
calismada tubal ektopik gebelikte olusabilecek
inflamasyon sonucunda oksidatif stresin art-
tigin1 disinmdaslerdir (18). Rajendiran ve ark.
2016 yilinda yaptigi calismada ise riipture tubal
ektopik gebelikte IL-6 ve IL-8 serum dizeyle-
rinin intrauterin abort veya saglikh gebe gru-
buna gore anlamli olarak yuksek bulmuslardir
(19). Calismamizla paralel olarak riiptire ekto-
pik gebelikte inflamatuar streglerin artmasina
ragmen riptire olmamis ektopik gebeliklerde
SlIl, MLR, NLR gibi inflamatuar belirteclerin yuk-
selmemesi, IL-6'nin erken dénemde anti-infla-
matuar etki gostermesi nedeni ile olabilir (20).
Ma ve ark. Yaptigi calismada ise riptire tubal
ektopik gebeliklerde proinflamatuar surecler-
de rol oynayan PROKR1 (Prokinetik Reseptor 1)
gen ekspresyonu ve IL-8 dlizeylerinin rlptire
ektopik gebeliklerde arttigini bulmuslardir (21).
inflamatuar sitokinlerin arttigini gosteren ca-
hsmalarin yani sira anti-inflamatuar siireclerin
de inflamasyonu dengede tuttugunu goste-
ren calismalar da mevcuttur. Zakizadeh ve ark.
yapmis oldugu ¢alismada normal fallopian tip
ile ektopik gebeliklerden elde edilen fallopian
tiplin immiino-histokimyasal karsilastirmasin-
da anti-inflamatuar bir medyator olan elafinin
ektopik gebelik bulunan tubada sekresyonu-
nun daha fazla oldugunu gostermislerdir (22).

Literatlrde son yillarda yapilan c¢alismalarda
yeni inflamasyon markerlari sik¢a arastinimistir.

Bu inflamasyon belirteclerinden en gincel
olanlari calismamizda da inceledigimiz SlI, NLR,
MLR ve PLR'dir. Calismamizda inflamasyon mar-
kerlarindan MLR diizeyleri riptire ektopik ge-
beliklerde, riptire olmayan ektopik gebeliklere
gore daha yuksek olarak bulunmustur. Tam kan
sayimi degerlerine dayanan bu belirtecler infla-
masyonun bir gostergesi olarak kullaniimakta-
dir. NLR, mutlak notrofil sayisi/mutlak lenfosit
sayisi olarak tanimlanir (23). Cok sayida ¢alisma,
yuksek bir NLR'nin maligniteler, kardiyovaskuler
hastalik, akut respiratuar distress sendromu ve
fibrotik karaciger hastaliklari dahil olmak Uzere
cesitliklinikdurumlarda prognozun bagimsiz bir
gostergesi olabilecegini gostermistir (24-26). Sl
ilk olarak 2014 yilinda Hu ve arkadaslari tarafin-
dan tanimlanmis ve hepatoselltiler karsinomda
hastalarin prognozu icin yararl bir indeks olarak
tanimlanmistir (27). Turgut ve ark. 2022 yilinda
yapmis olduklar ¢alismada 20. gebelik haftasi
altinda abort gerceklesen gebelikler ile saglikh
20. gebelik haftasi Gizerine ulasan gebeliklerde
NLR ve SlI seviyeleri karsilastirilmis olup abort
grubunda inflamasyon markerlarianlamli olarak
yuksek bulunmustur (28). Sll seviyesindeki artis,
esas olarak, inflamatuar bir bagisiklik tepkisinin
neden oldugu trombositoz ve lenfositopeni ile
birlikte notrofillerdeki artistan kaynaklanmakta-
dir. Sll, viicuttaki farkl inflamatuar ve bagisiklik
yollarini temsil edebilir. Calismamizdaki SlI, NLR,
PLR ve MLR inflamatuar belirteclerden sadece
MLR'de farkhlik bulduk ki MLR'deki bu farkh-
ik saghkli hastalarda daha yiiksek duizeydeydi.

NLR, PLR ve MLR yaygin olarak bulunabilen be-
lirtegler olduklari i¢in son zamanlarda ilgi kaza-
nan sistemik inflamasyonu tahmin edebilen g
biyobelirtectir. Basit kan sayimlarindan hesap-
lanabilen ve cesitli hastaliklar ve sonuclar icin
prognostik 5nemi gdsteren MLR'nin prognostik
ya da Ozellikle kanserde klinik tanida kullanil-
digi bircok calisma vardir (29, 30). Calismamiz-
da inflamasyon markerlarindan MLR dlzeyleri
riptiire ektopik gebeliklerde yilksek olarak
bulunmustur. Abortuslarda SIl, NLR ve MLR
gibi inflamatuar belirteclerin ayni anda, ayni
diizeyde yikselmemesi farkh yolaklardan ya
da farkh mekanizmalar ile olusuyor olabilir. Bu
markerlarin tam olarak diizeyleri, esik degerleri
olusabilmesi ve rutin uygulamaya girebilmesi
icin daha fazla calismaya ihtiya¢ duyulmaktadir.



MLR seviyelerini tubal ektopik gebelikte karsi-
lastiran literatiirde herhangi bir ¢calisma yoktur.
Ektopik gebelik cesitlerinden birisi olan sezar-
yen skar gebeliginde inflamasyon markerlari-
ni inceleyen bir calismada MLR sezaryen skar
gebeliklerinde saglikli gebelere gore anlamh
olarak daha yuksek bulunmustur (31). Erken ge-
belik kayiplarinin MLR ile iliskisini arastiran ca-
hsmalar, inflamasyon ve immiin yanitin gebelik
kayiplaryla iliskisini degerlendirmistir. Oncii bir
calisma olan Wang ve ark. yapmis oldugu ca-
hsmada MLR degerlerinin benzer gestasyonel
haftalarda missed abort grubu ile saglik gebe-
liklerde karsilastirldiginda kullanisli bir marker
olmadigini gostermistir, bu da MLR'nin distk
riskini degerlendirmede potansiyel bir arag ol-
madigini distindirmektedir (32). Onat ve ark.
203 gebe ile yaptigi calismada abortus grubu
ile saghkli gebelikler karsilastirildiginda NLR,
PLR anlamli olarak yiksek bulunmasina kar-
sin MLR ise, abortus grubunda anlamli olarak
diusuk seviyede bulunmustur (33). Literatuirde
MLR ile ilgili sonuglari birbiri ile celisen calis-
malar mevcuttur. Bununla birlikte, bu konudaki
calismalar sinirlidir ve daha fazla arastirma ya-
pilmasi gerekmektedir. MLR'nin ektopik gebe-
lik rGpturt ve gebelik kaybi olasihgini 6ngor-
mede kullanilabilmesi icin, bu tir calismalarin
daha genis orneklem gruplarinda ve farkli po-
pulasyonlarda dogrulanmasi gerekmektedir.

Mevcut calismanin bazi limitasyonlari mevcut-
tur.Ektopik gebelik grubundaki hastalarin sayica
az olmasi calismanin ana limitasyonudur. Ayrica
kontrol grubunu olusturan gebelerin seciminde
tam idrar tetkiki, beyaz kire sayisi gibi retros-
pektif verilere bakildigi icin kontrol grubunda
inflamasyonun olmadigini ortaya koyabilecek
C-reaktif protein (CRP) ya da prokalsitonin gibi
daha spesifik markerlara bakilamamistir. Dolayi-
st ile kontrol grubu homojenize edilememistir.

Calismanin guicla yanlari ise literatlirde ektopik
gebelik ve inflamasyon iliskisini arastiran calis-
ma sayisi ¢cok kisithdir. Nispeten yeni ve ucuz
inflamatuar belirteclerin calismamizda arastiril-
masi ve rlpture ektopik gebeliklerle non-riiptu-
re ektopik gebeliklerin inflamasyon acisindan
karsilastirllmasi literattirde yeni bir bakis agi-
sidir. inflamatuar belirteclerden SII, NLR, MLR
PLR duzeyleri ektopik gebelik ve saglkh gebe-
ler arasinda anlamli fark bulunmamistir. Ancak
non-riptire ektopik gebelik ile riptire ektopik
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gebelik grubunda MLR duizeyleri agisindan rip-
tre ektopik gebelik lehine yiliksek olacak sekil-
de istatistiksel olarak anlamli fark bulunmustur.

Literatiirde ektopik gebelikteki inflamatuar si-
recler halen tartisiimakta olup calismamizda
tubal ektopik gebelik durumunda inflamatuar
durumun etkilenmedigini bulduk. Tubal ek-
topik gebelikte inflamatuar durumun ortaya
konulmasi icin genis hasta populasyonu olan
randomize calismalarin varligina ihtiyac vardir.
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OZET

AMACGC: JAK2¥""F mutasyonu pozitifligi kronik miyeloproliferatif
neoplazilerin (KMPN) tanisi icin ana kriterdir. Mutasyon yuka-
nin belirlenmesi cogu molekuiler laboratuvarda standart bir
tani prosedri haline gelmistir, ancak KMPN tanisi icin bir sinir
deger belirtilmemektedir. Burada, JAK2V6"F mutasyon yiki di-
stk ve yliksek olan miyeloproliferatif neoplazi 6n tanili hastala-
rin klinik ve hematolojik parametreler agisindan karsilastiriimasi
amaclandi.

GEREC VE YONTEM: Saglik Bilimleri Universitesi Antalya Egi-
tim ve Arastirma Hastanesi tibbi genetik kliniginde 2019 - 2021
yillari arasinda JAK2V6"7F mutasyonu pozitif olan 95 hasta retros-
pektif olarak analiz edildi.

BULGULAR: Allel yuku dislik (<%3) olan 46 hastanin %64'l
KMPN fenotipine sahipken, yiiksek allel yiki (>%3) olan 49
hastanin %100'0 KMPN fenotipine sahipti. Her iki grup arasinda
eritrosit sayisi, hemoglobin diizeyi, ortalama eritrosit hacimleri
arasinda istatistiksel bir fark bulunmazken; I6kosit, notrofil ve
trombosit yliksekligi JAK2V6'’F allel yiki >%3 olan grup lehine
istatistiksel olarak anlamli bulundu (p=0.007; p<0.001; p<0.001).

SONUC: Dustik allel yiikli JAK2V6"F mutasyonunun ginliik kli-
nik uygulamada yorumlanmasi zor olmakla birlikte tiim pozitif
hastalara hematolojik tani konmamistir. Allel yikii >%3 olan
tlm hastalara KMPN tanisi konulmustur; bu nedenle, bu sinirin
Uzerindeki bir mutasyon yuku, miyeloproliferatif bir hastaligin
varligin gostergesi olarak kabul edilebilir. Dtk allel ytkli JAK-
2V6"7Fmutasyonuna yaklasimi tanimlamak icin standardize edil-
mis molekiler yontemlerle prospektif olarak incelenen daha
blyuk hasta gruplarina sahip calismalara ihtiyac vardir.

ANAHTAR KELIMELER: Miyeloproliferatif bozukluklar, JAK2
protein, Alleller.
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ABSTRACT

OBJECTIVE: JAK2Y®"F mutation positivity is the main criteri-
on for the diagnosis of chronic myeloproliferative neoplasms
(CMPN). Determination of allele burden has become a standard
diagnostic procedure in most molecular laboratories, but no
cutoff value is specified for the diagnosis of CMPN. Herein, com-
parison of myeloproliferative neoplasia prediagnosed patients
with low and high JAK2''’F allele burden in terms of clinical and
hematological parameters were aimed.

MATERIAL AND METHODS: Ninty-five patients with positi-
ve JAK2YS'7F mutation in the Medical Genetics Clinic of Health
Sciences University Antalya Training and Research Hospital
between 2019-2021 were analyzed retrospectively.

RESULTS: Sixty four percent of 46 patients with low allele bur-
den (£3%) had the CMPN phenotype, while 100% of 49 patients
with high allele burden (>3%) had the CMPN phenotype. The-
re was no statistically significant difference between the two
groups in terms of erythrocyte count, hemoglobin level, and
mean erythrocyte volumes, however leukocyte, neutrophil and
platelet elevations were found to be statistically significant in
favor of the group with JAK2V6'’F allele burden >3% (p=0.007;
p<0.001; p<0.001).

CONCLUSIONS: Although the low allele burden JAK2V6'7F mu-
tation is difficult to interpret in daily clinical practice, not all po-
sitive patients have a hematological diagnosis. All patients with
an allele burden >3% were diagnosed with CMPN; therefore, an
allele burden above this limit can be considered as an indicator
of the presence of a myeloproliferative disease. Studies with lar-
ger patient cohorts prospectively examined using standardized
molecular methods are needed to define the approach to the
low allele burden JAK2"6'7F mutation.

KEYWORDS: Myeloproliferative disorders, JAK2 protein, Alleles.
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GiRiS

2008 yilinda, Diinya Saglik Orgitii (DSO) si-
niflandirmasi, JAK2Y®'”F mutasyonunun pozi-
tifligini kronik miyeloproliferatif neoplazilerin
(KMPN), ozellikle Esansiyel Trombositemi (ET),
Polisitemi Vera (PV) ve Miyelofibrozun (MF)
tanisi icin ana kriter olarak gostermistir (1 - 7).
JAK2V®”F mutasyonu, ET ve MF hastalarinin yak-
lasik %50-60'Inda ve PV'li hastalarin cogunda
(%95) saptanir (8, 9). Ayrica JAK2Y¢'”F mutasyo-
nu diger hematolojik malignitelerde de bulu-
nabilir. Bu benzersiz JAK2Y6'7F mutasyonunun
varligi nadiren de olsa kronik miyelomonositik
|6semide, atipik veya siniflandirilmamis mi-
yeloproliferatif hastaliklarda, miyelodisplastik
sendromda, sistemik mastositozda ve kronik
notrofilik 16semide bildirilmistir (10 - 15). JAK-
2V617F allel yikiinlin %50'nin lizerinde olmasi
hem ET'de hem de PV'de daha yiksek trom-
botik riske sahip hastalari tanimlamaktadir (16
- 21). Aksine, dusuk bir allel yiik, MF'de 6nemli
Olclide kisalmis sagkalim ve I6semiden bagim-
siz sagkalim ile iliskili gorinmektedir (22 - 24).
Sonug olarak, mutasyon yikinun belirlenmesi
¢ogu molekdler laboratuvarda standart bir tani
prosedirii haline gelmistir, ancak DSO kriterleri
KMPN tanisi icin bir sinir deger belirtmemekte-
dir. Son yillarda, ylksek duyarlliga sahip mole-
kller tekniklerin [6zellikle allele 6zgu “Gergek
Zamanli Kantitatif Polimeraz Zincir Reaksiyonu”
(RT-qPCR)] yaygin kullanimi, allel yiikii %1'in al-
tinda olan mutasyona ugramis kicuk klonlar
saptama yetenedini onemli dlglide arttirmistir
(25 - 31). Son zamanlarda yapilan bircok calis-
ma, kii¢clik bir klonal hematopoezin, saghkli bi-
reylerde de dusiik seviyede (%0.03-1) mevcut
olabilecegini gostermistir (32 - 37). Buna gore,
JAK2Y6'7F mutasyonlu kiiglik bir klonun saptan-
masinin, malign miyeloproliferasyon olustur-
mak icin yeterli bir kanit teskil edemeyecedi ileri
strtlmustir (38). Sonuc olarak, JAK2V6'F mu-
tasyonunun dustk alel yukandn klinik yorumu
zor olabilmektedir. Burada, JAK2V¢"F mutasyon-
lar pozitif olan KMPN 6n tanili hastalar, dislk
(< 3%) ve yuksek allel yuk olarak gruplandiri-
larak, klinik ve laboratuvar verileri incelendi.

GEREC VE YONTEM

Hastalar: Bu tek merkez retrospektif klinik ca-
hsmaya 2019 - 2021 tarihleri arasinda Saghk
Bilimleri Universitesi Antalya Egitim ve Arastir-

ma Hastanesi Tibbi Genetik Klinigi'ne KMPN 6n
tanisi ile JAK2V®'”F mutasyon analizi yapilma-
st icin gonderilen kan 6rneklerinden allel ytk
tespit edilen 95 hasta dahil edildi. Tim mutas-
yon calismalari uluslararasi 6nerilere gore ya-
pildi ve hastalar tek bir merkezde takip edildi.

JAK2'$'7F Allel Yiikiiniin Belirlenmesi: Laboratuva-
rimiza gelen EDTA'li tam kan numunelerinden
spin kolon DNA ekstraksiyon yontemiyle DNA
izole edildi. izole edilen DNA 6érneginden allel,
spesifik RT-(QPCR) (Applied Biosystems™) Ste-
pOnePlus™ RT-PCR cihazi ile kantitatif olarak
calisildi. Daha onceki literatur bilgiler dogrul-
tusunda ve kullanilan ticari kit esik degeri %0.1
olarak alindigindan, biz de ¢alismamizda %0.1
degerini esik deger olarak kabul ettik (26 - 28).

Etik Kurul

Calismanin etik izni T.C. Saglik Bakanligi Antal-
ya Egitim ve Arastirma Hastanesi Klinik Arastir-
malar Etik Kurulu tarafindan 26/01/2023 tari-
hinde onaylandi ve 2/15 sayi numarasi verildi.

istatistiksel Analiz

Kategorik degiskenler frekans (n) ve ylizde (%),
surekli degiskenler normal dagilim varsayimi
saglandiginda ortalamazstandart sapma (SS) ve
saglanmadiginda medyan (IQR: 25-75. Persentil)
degerleri ile sunulmustur. Normallik varsayimi
Shapiro-Wilk testi ile kontrol edilmistir. Katego-
rik degiskenler arasindaki iliskilerin analizinde
Pearson ki-kare ve Fisher’s Exact testi kullanil-
mistir. iki grubun surekli degiskenlerinin para-
metrik olmayan karsilastirmasinda Mann-Whit-
ney U test, parametrik karsilastinimasinda
Independent t-test kullanilmistir. Tim analizler
IBM SPSS 23.0 paket programi (IBM Corp., Ar-
monk, NY) ile yapildi. 0.05'den kiicik p deger-
leri istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Toplam 95 hastanin 57’si erkek 38'i kadin olup
ortalama yas 54,41+15,8 idi. JAK2'®'F allel
yuki <%3 olan hastalardan 32'si erkek 14U ka-
din olup ortalama yas 49.28+15.78 iken JAK-
2V617F allel yukl >%3 olan hastalarin 25'i erkek
24'G kadin olup ortalama yas 59.22+14.37'ydi.
KMPN on tanili hastalardan JAK2V617F allel
yuku <%3 olan 46 hastanin 12'sinde PV, 11'inde
ET, 10'ununda idiyopatik eritrositoz (iE), 6'sinda
MF, 2'sinde akut myeloid I6semi, 1inde hipe-



reozinofilik sendrom, 2’sinde trombositopeni,
1'inde notropeni, 1'inde l6kositoz tespit edildi.
JAK2YS'7F allel yukiu >%3 olan 49 hastanin
24'Une PV, 18'ine ET, 7'sine MF tanisi konuldu.
iki grup hastalik tanilarina gére kiyaslandiginda
PV gorilme sikligi JAK2V6"F allel yika >%3 olan
grupta daha fazla tespit edildi ve bu durum is-
tatistiksel olarak da anlamli bulundu (p=0.022).
IE ise JAK2''F allel yiikii <%3 olan grupta, diger
gruba kiyasla istatistiksel olarak anlamli olarak
fazla tespit edildi (p<0.001). Tablo 1'de hasta-
larin calisma gruplarina gére demografik ve
klinik 6zellikleri gosterilmistir. Her iki grup ara-
sinda eritrosit sayisi, hemoglobin diizeyi, orta-
lama eritrosit hacimleri (MCV) arasinda istatis-
tiksel bir fark bulunmazken; lokosit, notrofil ve
trombosit ylksekligi JAK2V'"F allel yiki >%3
olan grup lehine istatistiksel olarak anlamh bu-
lundu (p=0.007; p<0.001; p<0.001) (Tablo 2).

Tablo 1: Hastalarin calisma gruplarina gére demografik ve kli-
nik ozellikleri

JAK2V617F 2%0.1 <%3 >%3 P
(n:95) (n:46) (n:49)

Yas (y1l), ort+SS 54.41:15.8 49.28+15.78 59.22+14.37 0.002

Cinsiyet, n (%)

Erkek 57(60) 32(69.6) 25(51) 0.065

Kadin 38(40) 14(30.4) 24(49)

Tani, n (%)

Polistemia vera 36(37.9) 12(26.1) 24(49) 0.022

Esansiyel trombositoz 29(30.5) 11(23.9) 18(36.7) 0.175

Myelofibroz 13(13.7) 6(13) 7(14.3) 0.860

idiopatik eritrositoz 10(10.5) 10(21.7) 0(0) <0.001

Akut myeloid 16semi 2(2.1) 2(4.3) 0(0) 0.232

Hipereozinofilik sendrom 1(1.1) 1(2.2) 0(0) 0.484

Trombositopeni 2(2.1) 2(4.3) 0(0) 0.232

Nétropeni 1(1.1) 1(2.2) 0(0) 0.484

Lokositoz 1(1.1) 1(2.2) 0(0) 0.484

Independent t-test, Pearson ki-kare test, Fisher’s Exact test.

Tablo 2: Hastalarin calisma gruplarina gore laboratuvar bulgu-
lan

JAK2V617F 2%0.1 <%3 >%3 P
(n:95) (n:46) (n:49)
Medyan (IQR) Medyan (IQR) Medyan (IQR)
Eritrosit
5.5 (4.8-6.0) 5.3 (4.7-5.8) 5.8 (4.9-6.5) 0.074
(x106/mm?)
Hemoglobin
15.5 (12.6-16.9) 15.9 (12.8-17) 15.3 (12.2-16.8) 0.430
(g/dL)
McvV
84 (80-89) 85 (83-89) 83 (75-89) 0.069
(um3)
Lokosit
9600 (7400-12400) 8700 (6400-11900) 11000 (9000-12900) 0.007
(/mm3)
Nétrofil
6040 (4260-8590) 4685 (3410-6310) 7650 (5740-9790) <0.001
(/mm3)
Nétrofil yiizdesi 63£13 55412 7048 <0,001

(%)

Trombosit

518 (266-747) 272 (202-471) 726 (544-936) <0.001

(x103/mm3)

Ort+£SS ile verildi. Independent t-test, Mann-Whitney U test.

TARTISMA

KMPN, hematopoietik kok hiicrelerden kay-
naklanan heterojen bir hastalik grubudur.
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Ayni zamanda, nispeten olgun kemik iligi hiic-
relerinin klonal proliferasyonu ile karakterize
edilen bir grup neoplastik hastalik icin ortak
bir terimdir. KMPN vakalarinin >%95'inde, bir
KMPN fenotipinin gelisimini saglayan 3 so-
matik gen mutasyonu mevcuttur: JAK2Ve'"F,
CALR veya MPL (8). JAK2'6'"F, belirsiz potan-
siyele sahip klonal hematopoez gelisimi ile
iliskili en yaygin mutasyonlardan biridir (39).

Bu kesitsel calismada KMPN 6n tanisi ile mole-
kller test uygulanan hastalarda dusiik ve yuk-
sek JAK2YS'7F allel yukinin klinik ve hemato-
lojik parametreler acisindan rolliini arastirdik.
Hastanemizde JAK2Y¢'F mutasyonu pozitif KM-
PN'lerin ortalama gorilme yasi 54 ve erkeklerde
gorilme orani kadinlarin 1.5 kati olarak bulun-
mustur. Ayrica ¢calismamizda, distk allel yiki
olan hastalarda hematolojik tani alma olasiligi-
nin ylksek oldugu gorilurken, allel yiki >%3
olan hastalarin timinin bir KMPN fenotipe
karsilik geldigi gorulmustur. JAK2V6'F mutasyo-
nu; atipik veya siniflandirilamayan miyeloproli-
feratif hastaliklarda “non-driver” ve alt klonal bir
durumu temsil eder ve siklikla diisiik mutasyon
yukd olusturur (7). Calismamizda tek basina
distk JAK2Ve'F allel yiik saptanmasinin KMPN
tanisini belirlemek icin yeterli olmadigr gorul-
mustir.Bununla birlikte zaman icinde moleki-
ler izlem yapilmasi bunun gecici (saglikli denek-
lerde ortaya ¢cikmasi muhtemel) bir durum mu
yoksa genisleyip hastaliga neden olabilecek bir
klon olup olmayacagini bilmeye izin verebilir.

Miyeloproliferatif neoplazileri olan hastalar ti-
pik olarak baslangicta periferik kanda tek seri-
de veya coklu seride kan hiicresi artisi ile fark
edilir. Yapilan calismalarda, JAK2Y6'F mutas-
yonlu PV'de daha yiksek Iokosit ve trombo-
sit degerleri (40); JAK2V®"”F mutasyonlu ET'de
daha yuksek I6kosit ve hemoglobin ve daha
disuk trombosit degerleri; JAK2Y6'”F mutasyon-
lu primer MF'de daha yuksek I6kosit ve daha
dusik trombosit degerleri (41, 42) gozlendigi
bildirilmistir. Calismamiz disuk ve yuksek allel
yuke sahip hastalarda hemoglobin seviyele-
ri arasinda anlamli bir iliski olmadigini, yuksek
allel yike sahip grupta ise l6kosit, notrofil ve
trombosit degerlerinin dusik allel ylke sahip
gruba gore anlamli olarak daha yiksek oldu-
gunu gostermistir. Notrofillerin ylzdesi gibi
ayrintili indekslerin ilk taniya rehberlik edecek
onemli bilgiler saglayabilecegi distnulmustir.
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Sonug olarak, diistik allel ykli JAK2V6"7F mutas-
yonunun gunluk klinik uygulamada yorumlan-
masi zor olmakla birlikte tiim pozitif hastalara
hematolojik tani konmamistir. Allel yiki >%3
olan tim hastalara KMPN tanisi konulmustur;
bu nedenle, bu sinirin Gizerindeki bir mutasyon
yuku, miyeloproliferatif bir hastaligin varligin
gostergesi olarak kabul edilebilir. Disuk allel
yukli JAK2Y"”Fmutasyonuna yaklasimi tanimla-
mak i¢in standardize edilmis molekuler yontem-
lerle prospektif olarak incelenen daha buyik
hasta gruplarina sahip ¢alismalaraihtiyag vardir.
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OZET

AMACG: Hepatit A genel olarak kendini sinirlayan bir enfeksiyon
olmakla birlikte fulminan hepatit nadir gérilen en ciddi komp-
likasyonudur. Kronik hepatit B gibi kronik karaciger hastalikla-
rinin varliginda fulminan hepatit riski artmaktadir. Bu nedenle
hastalarda Hepatit A Virlisiine (HAV) karsi bagisiklik durumunun
arastirilmasi 6nem kazanmaktadir. Bu calismada HBsAg pozitif
olan eriskin hastalarda HAV seroprevalansinin degerlendirilme-
si, seronegatif eriskinlerin saptanmasi ve bu bireylerin imm{ini-
zasyonunun saglanmasi amaclanmistir.

GEREC VE YONTEM: Enfeksiyon Hastaliklari ve Klinik Mikrobi-
yoloji poliklinigine 1 Ocak 2020 — 1 Ocak 2021 tarihleri arasin-
da basvuran HBsAg pozitif, 18 yas ve lizeri hastalarin timiinde
anti-HAV antikoru (Anti-HAV 1gG) sonuclari degerlendirilmistir.
Hastalardan alinan kan érneklerinde HBsAg ve anti-HAV IgG
kemiliiminesans esasina dayanan “enzyme-linked immunosor-
bent assay” (ELISA) yontemi kullanilarak caligiimistir.

BULGULAR: Calismaya 286 hasta dahil edilmis olup bunlarin
113 (%39,5)'inde Anti-HAV IgG arastiriimadidi tespit edilmistir.
HBsAg pozitifligi olan ve Anti-HAV IgG serolojisi arastirilan , yas
araligi 24-88 arasinda degisen 173 hasta ( 88 kadin, 85 erkek) ca-
lismaya dahil edilmistir. Toplam 155 (%89,6) hastada Anti-HAV
IgG pozitif olarak saptanmistir. Istatistiksel olarak cinsiyet yo-
niinden degerlendirildiginde iki grup arasinda bir fark saptan-
mamistir (p= 0.938). Yas gruplari incelendiginde Anti-HAV IgG
pozitifligi en disik ( %45,5) 18-29 yas grubunda gézlenmistir.
60 ve Uzeri yas grubunda anti-HAV IgG pozitifligi %100 olarak
belirlenmistir.

SONUC: HBsAg pozitif hastalarda HAV virlis enfeksiyonun mor-
talite ve morbiditeyi arttirmasi sebebi ile, anti-HAV IgG tarama-
sinin yapilmasi ve seronegatif bireylerin immuinizasyonunun
saglanmasinin gerekli oldugu distiniilmektedir.

ANAHTAR KELIMELER: HBsAg, Hepatit A enfeksiyonu, Serop-
revalans, Immiinizasyon.
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ABSTRACT

OBJECTIVE: Although Hepatitis A is generally a self-limiting in-
fection, fulminant hepatitis is the rare and most critical compli-
cation. The risk of fulminant hepatitis increases in the presence
of chronic liver diseases such as chronic hepatitis B. Therefore, it
is important to investigate the immune status of patients aga-
inst Hepatitis A Virus (HAV). This study targets to evaluate the
HAV seroprevalence in HBsAg positive adult patients, to deter-
mine the seronegative adults and to provide immunisation of
these individuals.

MATERIAL AND METHODS: The results of anti-HAV antibody
(Anti-HAV 1gG) were evaluated in all HBsAg positive patients
aged 18 years and over who applied to the Infectious Diseases
and Clinical Microbiology outpatient clinic between 01.01.2020
and 01.01.2021. Blood samples of the patients were studied
through enzyme-linked immunosorbent assay (ELISA) method
based on HBsAg and anti-HAV IgG chemiluminescence.

RESULTS: The research comprised of 286 participants, of whi-
ch 113 (39.5%) were not screened for anti-HAV IgG. A total of
173 patients (88 females, 85 males) with HBsAg positivity and
anti-HAV IgG serology aged between 24-88 years were inclu-
ded in the study. Anti-HAV IgG positivity was detected in total
of 155 (89.6%) patients. When statistically evaluated in terms of
gender, no difference was found between the two groups (p=
0.938). When the age groups were examined, anti-HAV IgG po-
sitivity was specified at the lowest rate (45.5%) in the 18-29 age
group. Anti-HAV IgG positivity was detected as 100% in the 60
and over age group.

CONCLUSIONS: Since HAV virus infection increases mortality
and morbidity in HBsAg positive patients, it is thought that an-
ti-HAV IgG screening and immunisation of seronegative indivi-
duals is necessary.

KEYWORDS: HBsAg, Hepatitis A infection, Seroprevalence, Im-
munization.
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GiRiS

Hepatit A, Hepatit A virlsiinin (HAV) neden
oldugu karacigerin akut ve genellikle kendi
kendini sinirlayan bir enfeksiyonudur. Diinyada
onemli halk sagligr sorunlarindan birisi olma-
ya devam etmektedir (1). Hepatit A insidansi,
sosyo-ekonomik gostergelerle guglu bir ko-
relasyon icindedir. Gelirin artmasi, temiz su ve
yeterli sanitasyon kosullarina erisim, HAV en-
feksiyonu insidansini azaltmaktadir (2). Diinya
Saglk Orguti (DSO), 2016 yilinda diinya capin-
da 7134 kisinin hepatit A'dan 6ldiguind tahmin
etmektedir. Bu, viral hepatite bagh 6lumlerin
yaklasik %0,5'ini olusturmaktadir (3). Hepatit
A virlisU picornaviridae ailesinden, 27 nm ca-
pinda, zarfsiz, pozitif polariteli tek sarmalli bir
RNA virGsudur. Tek bir serotipi vardir (4). Bulas,
primer fekal-oral yolla, HAV ile kontamine yi-
yecek veya su ile veya HAV ile enfekte bireyle
dogrudan temas yoluyla gergeklesir (3, 5). Na-
diren kan transflizyonuyla bulas bildirilmistir
(5). Hepatit A virls enfeksiyonu kroniklesmez
bununla birlikte uzamis veya relaps hepatit A
olgulari raporlanmistir (6). Hepatit A'nin klinigi
asemptomatik ve anikterik hastaliktan fulminan
hepatite kadar degisiklik géstermektedir. Co-
cuklar genellikle asemptomatiktir ve ikter %10
oraninda gorilmektedir. Yetiskinler ise %76-97
semptomatik olup, ikter %40-70 arasindadir (7).
Fulminan hepatit, nadir gortilen ve %80'e varan
olim oraniyla hepatit A'nin en ciddi kompli-
kasyonudur (8). Fulminan hepatit A icin kronik
hepatit B, hepatit C gibi altta yatan kronik kara-
ciger hastahginin varhgi ve ileri yas 6nemli bir
risk faktorl olusturmaktadir (6, 8). Bu sebeple,
HBsAg pozitif hastalarinin hepatit A virlisu yo6-
ninden taranmasi ve hepatit A slperenfeksi-
yonun Onlenmesi buytk bir &neme sahiptir (9).

The Advisory Committee on Immunization
Practices (ACIP) kronik hepatit B virlsi (HBV),
hepatit C virlisii (HCV) enfeksiyonu ve diger se-
beplere bagh kronik karaciger hastaligi olanlar-
da HAV asisini tavsiye etmektedir (6). Hepatit A
virus enfeksiyonlarinin énlenmesiicin yeterli sa-
nitasyonun saglanmasi ile birlikte, korunmanin
en etkili ve glivenli yolu hepatit A asilaridir (5).
Bu calismada HBsAg pozitif olan eriskin hasta-
larda HAV seropozitiflik oranlarinin degerlen-
dirilmesi ve HAV'a karsi immiinizasyon ihtiyaci
olan bireylerin tespit edilmesi amaglanmistir.

GEREC VE YONTEM

Calismada, 1 Ocak 2020 - 1 Ocak 2021 tarihleri
arasinda Bandirma Egitim ve Arastirma Hastane-
si Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji
poliklinigine basvuran HBsAg pozitif, 18 yas ve
uzeri hastalarin HAV antikoru (Anti-HAV IgG) de-
gerlendirilmistir. Hastalarin poliklinige ilk basvu-
ru anindaki Anti-HAV IgG test sonuclari ve hasta-
lara ait demografik verileri hastane otomasyon
sitemi Uizerinden retrospektif olarak incelenmis-
tir. Calismaya alinan tim hastalarda Anti-HAV
IgG bakilip bakilmadigi degerlendirilmistir.
Hastalardan alinan kan 6rneklerinde HBsAg ve
anti-HAV IgG kemiluminesans esasina dayanan
“enzyme-linked immunosorbent assay” (ELISA)
yontemi kullanilarak calisilmistir (Elecsys HBsAg
I, Cobas E 601, Roche Diagnostics, Germany).

Etik Kurul

Calisma icin Bandirma Onyedi Eyliil Universitesi
Saglik Bilimleri Girisimsel Olmayan Arastirmalar
Etik Kurulundan 24.01.2022 tarih, 37495 sayi ile
etik kurul onayr alinmistir.

istatistiksel Analiz

Analizler icin IBM SPSS Statistics 26.0 yazihmi
kullanilmis ve anlamhhk seviyesi 0,05 olarak
alinmistir. ilk asamada hastalarin demografik
ozellikleri ile ilgili tanimlayici istatistiksel bilgi-
ler sunulmustur. Normal dagilim belirlenme-
si_icin Kolmogrov-Simirnov ve Shapiro-Wilk
testleri uygulanmistir. Normal dagihm belir-
lenmedigi icin (p<0.05), grup farkliigi ana-
lizinde Mann-Whitney U testi kullaniimistir

BULGULAR

Galismaya 286 hasta dahil edilmis olup bunla-
rnn 113 (%39,5)'iinde Anti-HAV IgG arastiriima-
dig tespit edilmistir. HBsAg pozitifligi olan ve
Anti-HAV IgG serolojisi arastirilan 173 (%60,5)
hastanin 88 (%51)'i kadin ve 85 (%49)'i erkek
olup yas ortalamasi 50,70 (yas araligi 24-88) idi.
Hastalarin 91'i (%52,6) (46 kadin, 45 erkek) inak-
tif HbsAg tasiyiciligi, 82'si (%47,4) (42 kadin, 40
erkek) kronik hepatit B tanisi ile takip edilmek-
teydi. Kronik hepatit B tanisi ile tedavi goren
hastalarin 42'si (%51,2) tenofovir disoproksil fu-
marat, 38'si (%46,4) entekavir, 2'si (%2.4) tenofo-
vir alafenamid fumarat almakta idi. Toplam 155
(%89,6) hastada Anti-HAV IgG pozitif olarak sap-



tanmis olup yas ortalamasi 52.81 +12.04 idi. An-
ti-HAV IgG kadinlarin 79 (%51)’'unda, erkeklerin
ise 76 (%49)'sinda pozitif olarak tespit edilmistir.
Anti-HAV IgG negatif bulunan 18 hastanin 9'u
(%50) kadin, 9'u (%50) erkek olup yas ortala-
masi 33.11+7.01 idi. istatistiksel olarak cinsiyet
yonunden iki grup arasinda bir fark saptanma-
mistir (p=0.938). Yas gruplarina gore incelendi-
ginde Anti-HAV IgG pozitifligi en diisiik oranda
%45,5 ile 18-29 yas grubunda g6zlenmis olup,
60 yas ve Uzeri yas grubunda %100 anti-HAV
IgG pozitifligi tespit edilmistir (Tablo 1). Ca-
hisma retrospektif oldugu icin asilama &ykusi
sorgulanamamistir. Anti-HAV IgG negatif oldu-
gu tespit edilen hastalara konu hakkinda bilgi
verilerek HAV asilama programi baslatiimistir.

Tablo 1: HBsAg pozitif olgularda yas gruplarina gére anti-HAV
IgG sonuglari

Yas grubu Anti-HAV IgG pozitif n (%)
18-29 5(%45,5)

30-39 17 (%65,4)

40-49 34 (%94,4)

50-59 59 (%98,3)

> 60 40 (%100)

Toplam n(%) 155 (%89,6)

Anti-HAV IgG: HAV antikoru

Anti-HAV Ig G negatifn (%) __Toplam
6 (%54,5) 11

9 (%34,6) 26
2 (%5,6) 36
1(%1,7) 60

18 (%10,4) 173

TARTISMA

Hepatit A virlis enfeksiyonlari, diinya capinda
yilda yaklasik 200 milyon enfeksiyona, 30 mil-
yon semptomatik hastaliga ve 30.000 6lime
neden olan 6nemli bir saglik sorunudur (10).
Yuksek endemik tlkelerde bebekler maternal
anti-HAV antikorlar tarafindan korunurken,
cocuklar cogunlukla 5 yasina kadar enfekte
olmakta ve %100 anti-HAV seroprevalansina
yetiskinlikten 6nce ulasiimaktadir. Hepatit A
endemisitesi seviyeleri ylksek (10 yasina kadar
>%90); orta (15 yasina kadar >%50, 10 yasina
kadar <%90 ile); disuk (30 yasina kadar >%50,
15 yasina kadar <%50 ile); ve ¢ok dusuk (30
yasina kadar <%50) olarak tanimlanmaktadir
(2, 10). Turkiye, HAV seroprevalansi yoninden
orta derecede endemik kategoride olup cog-
rafi bolgelere ve sosyoekonomik duruma gore
seropozitiflik degismektedir (11). Bununla bir-
likte Hepatit A gorilme sikhgi azalmakta olup
virsle karsilasma adolesan ve genc eriskin yas
dénemine dogru kaymaktadir (12). Bu durum
klinik belirtilerin daha siddetli olmasina ve has-
talik ylkiiniin artmasina sebep olmaktadir (13).

Hepatit A'ya bagli salginlar sirasinda yash veya
ko-morbiditesi olan bireylerde mortalite oran-
lari 6nemli 6lclide daha yuksek olabilmektedir.
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Mortalite, tim yaslaricin %0,3-0,6 arasindayken,
bu oran 50 yas ve Ustu yetiskinler i¢in %1,8% ula-
sabilmektedir. Bununla birlikte Hepatit A tibbi
bakim ve is kaybiyla iligkili maliyetleriyle birlikte
onemli bir morbidite sebebi olabilmektedir (8).
Hepatit A virls enfeksiyonu, HBV enfeksiyo-
nundan sonra masif hepatosit nekrozu ve inf-
lamasyonu ile karakterize fulminan viral hepa-
titin ikinci en buyuk nedenidir. Hepatit B virus
ile stiperenfeksiyon, hem HAV hem de HBV y6-
ninden yiksek endemisite diizeylerine sahip
olan boélgelerde saglik sorunu olmaya devam
etmektedir (14). Pramoolsinsap tarafindan Tay-
land'da yapilan ¢alismada, HBsAg tasiyicilarin-
da akut hepatit A stiperenfeksiyonu vakalarin-
da fulminan karaciger yetmezligi insidansinin
%55 ve mortalitesinin %25 oldugu bildirilmis-
tir (15). Chu ve ark. tarafindan Tayvan'da yapi-
lan ¢alismada, HBsAg tasiyicilarinda fulminan
karaciger yetmezligi gelisme riskinin, tasiyici
olmayanlara gore yaklasik dokuz kat daha yuik-
sek oldugu raporlanmistir (16). Cin'in Sang-
hay kentinde 1988'de meydana gelen hepatit
A epidemisinde 300.000'den fazla vaka rapor
edilmis olup fatalite orani %0,015 olarak bildi-
rilmistir. Bu salginda altta yatan hepatit B virls
enfeksiyonu olan hepatit A vakalarinda olim
orani (%0.05), olmayanlara gore (%0,009) 5,6
kat daha yulksek oldugu tespit edilmistir (13).

Turkiye'de tiim yas gruplarini kapsayan bir ca-
hsmada 25.007 hastada anti-HAV IgG seropozi-
tifligi 21.842 (%87,3) olarak bulunmustur (17).
Cesitli yas gruplarindan olusan bir calismada
3450 hastada anti-HAV IgG seropozitifligi 2368
(%68,6) olarak saptanmistir. Eriskin ve ¢ocuk
hastalarin bulundugu bu calismada yas arttikca
antiHAVIgG pozitifliginin arttigi tespit edilmistir.
(18).Turkiye'de HBV enfeksiyonu olan hastalarda
HAV seroprevalansinin arastirildigi calismalarda
anti HAV IgG pozitifligi %69,9- 94,1 arasinda
raporlanmistir (19-24). Yapilan ¢ok merkezli bir
calismada, HBV enfeksiyonu olan 4793 hastada
anti-HAV IgG pozitiflik orani %93,5 olarak bildi-
rilmistir (9). Calismamizda anti-HAV IgG pozitif-
lik orani %89,6 olarak tespit edilmistir. Asilama
programi ve altyapi gelistirme calismalar so-
nucuna bagl olarak insidans oraninin diismesi
beklense de, artan miulteci niifusu ve uluslara-
rasi ticaretle baglantil olarak yeni salginlarin
ortaya ¢ikmasi olasihgi da bulunmaktadir (25).
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Hepatit A virlis seroprevalansinin cinsiyet yo-
ninden degerlendirildigi calismalarin sonuglari
farkliliklar gostermektedir. Kronik viral hepatit
hastalarinda anti-HAV pozitifligini arastiran ca-
hsmalarin bazilarinda kadinlarda HAV seropo-
zitifliginin erkeklere gore daha yiiksek oldugu
raporlamistir (26, 27). Bu sonuglar, gelismekte
olan ulkelerde kadinlarin cogunlukla ev hani-
mi olmasi ve sosyo-kiiltirel diizeyinin dusik
olan bu kadinlarin sosyal ve ev ici temasinin
fazla olmasi sebebi ile HAV' a daha fazla maruz
kalmasi olasihgina baglanmistir. Bu calismada,
HBsAg pozitif olan hastalarda anti-HAV IgG se-
ropozitifligi cinsiyet yoninden degerlendiril-
diginde, kadin ve erkek hastalarda istatistiksel
olarak bir fark saptanmamistir. Bu sonug Turki-
ye' de yapilan calismalarla uyumludur (19, 22).

Lee ve ark. tarafindan Kore'de yapilan bir calis-
mada kronik hepatit B'li hastalarda anti-HAV IgG
prevalansi 20’liyas aralhiginda %9,8, 30'lu yas ara-
hginda %46,3, 40'li yas araliginda %91,1 ve 50'li
yas araliginda %97,7 ve >50 yas grubunda %100
olarak bulunmustur (28). Bu ¢alismadan farkh
olarak calismamizda, hepatit A seroprevalansi-
nin 20'li yas araliginda ve 30’lu yas araliginda
daha yilksek olmasi sosyoekonomik diizeydeki
degisiklikler ve yetersiz sanitasyon kosullari ile
iliskili olabilecegi diisiintlmustir. The Advisory
Committee on Immunization Practices (ACIP),
1996 yilinda, akut HAV sliperenfeksiyonundan
kaynaklanabilecek olasi fulminan karaciger yet-
mezligi ve 6lum riski sebebi ile kronik karaciger
hastaligi olan tiim hastalar icin HAV asisini tav-
siye etmistir (29). Turkiye'de 2012 yilindan bu
yana ¢ocuk asi takviminde HAV asisi yer almakta
olup ¢ocuklarda 18. ve 24. aylarda olmak Uze-
re 2 doz hepatit A asisi yapilmaktadir. Bununla
beraber serolojik degerlendirme yapilarak, risk
grubundaki kronik HBV enfeksiyonu olan hasta-
lara 2 doz hepatit A asisi en az 6 ay ara ile 6neril-
mektedir (12). Yapilan iki doz hepatit A asisi; he-
patitin yayilimi ve hepatit kliniginin olusmasini
onlemede yuksek etkili olup, koruyuculugunun
yaklasik 20 yil oldugu varsayllmaktadir (30).

Sonug olarak, HBsAg pozitif hastalarda HAV si-
perenfeksiyonunun klinik olarak daha agir sey-
retme riskinin olmasi sebebi ile bu hastalarda
HAV seroprevalansinin degerlendirilmesi ge-
rekmektedir. Bu calismada, seronegatif eriskin-

lerin saptanmasi ve bu bireylerin immiinizas-
yonunun saglanmasinin dnemine bir kez daha
dikkat ¢cekilmek istenmistir.
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OZET

AMAC: COVID-19 salgini, kiiresel bir halk sagligi krizi yaratti. CO-
VID-19'lu yogun bakim hastalari, cesitli risk faktorleri nedeniyle
bakteriyel ve mantar kaynakli enfeksiyonlara daha yatkindir.
COVID-19 pandemisi 6ncesi ve sonrasinda antibiyotik kullanim
profili ve mikrobiyolojik izolatlardaki egilimleri karsilastirarak
Yogun Bakim Unitesindeki (YBU) antibiyotik tiiketimini izole
edilen etkenleri analiz etmeyi amagcladik.

GEREC VE YONTEM: Mart 2020 - Subat 2021 tarihleri arasinda
COVID-19 déneminde ve Mart 2019 - Subat 2020 tarihleri ara-
sinda COVID-19 dénemi 6ncesinde hastaneye yatirilan YBU has-
talarindan laboratuvara gonderilen cesitli klinik 6rnekler retros-
pektif olarak incelendi. Kultiirde saptanan bakteriyel ve fungal
etkenler Vitek 2 tanimlama yontemi kullanilarak tanimlandi.

BULGULAR: Bu calismaya COVID-19 6ncesi 1 yillik sure iceri-
sindeki 666 ve SARS-CoV-2 pandemisi sirasindaki COVID-19 ile
uyumlu semptomlari olan ve PCR testi pozitif ¢cikan 67 hasta
ornegi olmak lzere toplamda 733 6rnek dahil edilmistir. Pan-
demi oncesindeki bir yillik donemde en sik izole edilen etken
%23,5 ile Klebsiella pneumoniae iken bunu %17,7 ile Pseudo-
monas aeruginosa ve %16,8 ile Acinetobacter baumannii izle-
digi géralmustar. Pandeminin ilk bir yillik dénemi boyunca en
sik izole edilen etken, COVID-19 &ncesi donemin aksine, %35,8
ile Acinetobacter baumannii olmustur. Bunu sirasiyla % 16,4 ile
Klebsiella pneumoniae ve blyiik oranda Gram pozitif etkenler
takip etmistir.

SONUC: COVID 19 hastalarinda eslik eden bakteriyel/fungal en-
feksiyonlarin prevalansi ve etkenlerin cesitliligi bilinmemekte-
dir. Bu hasta grubunda saptanan etkenlerin ve duyarlliklarinin
onceki yillarda saptananlarla karsilastirilmasinin ampirik tedavi-
yi yonlendirmekte fayda saglayacagini disinmekteyiz.

ANAHTAR KELIMELER: COVID-19, Koenfeksiyon, Antimikrobi-
yal direng, SARS-CoV-2, Yogun bakim Unitesi.
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ABSTRACT

OBJECTIVE: The COVID-19 pandemic has created a global pub-
lic health crisis. Intensive Care Unit (ICU) patients with COVID-19
are more prone to bacterial and fungal infections due to various
risk factors. We aimed to analyze the isolated factors of antibi-
otic consumption in the ICU by comparing the antibiotic use
profile and trends in microbiological isolates before and after
the COVID-19 pandemic.

MATERIAL AND METHODS: Various clinical samples sent to
the laboratory from ICU patients hospitalized during the CO-
VID-19 period between March 2020 - February 2021 and before
the COVID-19 period between March 2019-February 2020 were
retrospectively analyzed. Etiological agents of bacterial and
fungal infections were identified using the Vitek 2 identification
method.

RESULTS: A total of 733 samples were included in this study,
comprising 666 samples from the 1-year period before CO-
VID-19 and 67 samples of patients with symptoms consistent
with COVID-19 during the SARS-CoV-2 pandemic and positi-
ve PCR test. In the one-year period before the pandemic, the
most frequently isolated agent was Klebsiella pneumoniae with
23.5%, followed by Pseudomonas aeruginosa at 17.7% and Aci-
netobacter baumannii at 16.8%. During the first one-year pe-
riod of the pandemic, the most frequently isolated agent was
Acinetobacter baumannii at 35.8%, unlike the pre-COVID-19
period. This was followed respectively by Klebsiella pneumoni-
ae at 16.4% and predominantly Gram-positive agents.

CONCLUSIONS: The prevalence of concomitant bacterial/fun-
gal infections and the diversity of agents in COVID 19 patients
are unknown. We think that the comparison of the agents and
their susceptibilities detected in this patient group with those
detected in previous years will be useful in guiding empirical
treatment.

KEYWORDS: COVID-19, Coinfection, Antimicrobial resistance,
SARS-CoV-2, Intensive care unit.
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GiRiS

Antimikrobiyal diren¢ 6nemli bir halk saghgi
sorunu olarak glinimuzun en 6nemli problem-
lerindendir (1). Hastanelerde antibiyotiklerin
yanhs ve gereksiz kullanimi direng gelisiminde
onde gelen faktorlerdendir. Yapilan ¢alismalara
gore antimikrobiyallerin %25-50 oraninda ge-
reksiz veya uygunsuz kullanildigi tahmin edil-
mektedir ve bu durumun antimikrobiyal direnci
dogrudan etkiledigi bildirilmistir (2). Ayrica her
gecen gun, mikroorganizmalarin 6nceden du-
yarli olan ilaglara karsi direncli hale gelmesi, ilag
endustrisinin piyasaya yeni antimikrobiyalleri
sunma kapasitesinin Ustiine ¢ikmaktadir (3).

Daha 6nceki viral salginlardan elde edilen de-
neyimler, gelisebilecek bakteriyel ve fungal
enfeksiyon riskini ortaya koymakla beraber,
arastirmacilar COVID-19 pandemisinin baslan-
gicindan itibaren gereksiz antibiyotik kullani-
minin riskleri konusunda uyarida bulunmakta-
dirlar (4). Ozellikle yogun bakim Unitelerinde
(YBU) ciddi immiinolojik islev bozukluklari olan,
uygulanan girisimsel islemlerin de etkisiyle
dogal bariyerleri bozulmus kritik hastalara ba-
kilmasi nedenli enfeksiyon prevelansi daha
yuksek olmaktadir. Bu da hastanelerdeki diger
servislere oranla daha ytksek oranda antimik-
robiyal kullanimina yol agmaktadir (2). Bu ne-
denle, pandemi surecinde antimikrobiyal kul-
laniminin takip altina alinmasi, yanhs kullanim
veya asirt kullanimin énlenmesi ¢cok énemlidir.
Bircok Uilkede yurutilen calismalarda, pandemi
sirasinda yogun bakim Unitelerinde antimikro-
biyal kullaniminda artis oldugu bildirilmistir (5).

COVID-19 hastalarinin prognozunu ve mortali-
tesini etkileyen onemli faktorlerden biri de viral
enfeksiyonla es zamanl saptanan koenfeksiyon
veya enfeksiyonun devam ettigi slirecte gelisen
ikincil bakteriyel ve/veya fungal kaynakli en-
feksiyonlardir (6). COVID-19 hastalarinda eslik
eden enfeksiyonlarda en sik karsilasilan patojen
Streptococcus pneumoniae'dir, bunu Klebsiella
pneumoniae, Haemophilus influenzae ve Asper-
gillus spp.izlemektedir. Mevcut enfeksiyon kont-
rol protokollerinin ¢cogu ikincil bakteriyel veya
mantar enfeksiyonlarinin énlenmesinde yeterli
olmazken genellikle COVID-19 virtistiniin bulas-
masini 6nlemeyi amaclar. Ancak 6len COVID-19
hastalarinin yarisinda ikincil enfeksiyonlar bu-
lundugu bildirilmistir (7). Bununla birlikte, bil-
dirilen ampirik antimikrobiyal tedavi (%72-100)
uygulamalar ile ikincil enfeksiyon insidansi

(%8-15) arasinda bir tutarsizlik tespit edilmistir
(8). Bu uyumsuzluk g6z ontne alindiginda, ya-
yinlanan Diinya Saglik Orgutt kilavuzlari, anti-
biyotik secimini yonlendirmek icin konakgi fak-
torleri ve yerel epidemiyolojik verileri kullanarak
yalnizca agir seyreden COVID-19 hastalarinda
ampirik antibiyotik tedavisi 6nermektedir (9).

Saptanacak bakteriyel ve fungal enfeksiyon
etkenlerine ait veriler, COVID-19'un kanita
dayali tedavisine rehberlik etmesi agisindan
degerlidir. Hastanemizde dogrulanmis SARS-
CoV-2 pozitifligi olan yogun bakim hastala-
rina ait verilerin ve COVID-19 6ncesi bir yillik
dénemdeki YBU'sindeki hastalara ait verilerin
kesitsel bir analizini yaptik. Her iki donemde
hastalardan gonderilen klinik 6rneklerde tes-
pit edilen mikrobiyolojik tremelerin sikhgi-
ni ve Ureyen etkenlerin duyarhhk profillerini
ortaya koymayi ve karsilastirmayi amacladik.

GEREC VE YONTEM

Afyonkarahisar Saglik Bilimleri Universitesi Sag-
ik Uygulama ve Arastirma Merkezi Mikrobiyo-
loji Laboratuvari’na Mart 2019 - Subat 2020 ve
Mart 2020 - Subat 2021 tarihleri arasinda yogun
bakim Unitelerinden gonderilen cesitli klinik
orneklerden (kan, trakeal aspirat, balgam, id-
rar vb.) Ureme saptanan ve duyarlilik testi cali-
silanlar retrospektif olarak incelenmistir. Ayni
hastaya ait tekrarlayan Uremeler calismaya
dahil edilmemistir. COVID-19 6ncesi déneme
ait 666 kultir pozitifligi, COVID-19 déneminde
ise SARS-CoV-2 pozitifligi oldugu sirede kul-
tdr pozitifligi saptanan 67 hastaya ait veri de-
gerlendirmeye alinmistir. Laboratuvara gelen
orneklerin kanli agar, eozin metilen blue agar
(EMB) ve cukulata agarda kulttrleri yapilmis-
tir. Ozellikle mantar incelemesi icin génderilen
ornekler Sabouraud Dekstroz Agara (SDA) ekil-
mistir. Bakterilerin, mantarlarin tanimlamasi ve
antibiyotik, antifungal duyarllik testleri otoma-
tize VITEK 2 (bioMérieux, Fransa) sistemi ile cali-
silmis ve sonuclar The European Committee on
Antimicrobial Susceptibility Testing (EUCAST,
2021) onerilerine gore degerlendirilmistir (10).

Etik Kurul
Gahismamiza Afyonkarahisar Saglik Bilimleri
Universitesi Klinik Arastirmalar Etik Kurulundan

02.04.2021 tarih ve 2011/KAEK-2 kod numarali,
2021/4 sayih etik kurul karari ile onay alinmistir.



istatistiksel Analiz

Galismanin istatistiksel analizi “IBM SPSS Sta-
tistics 20” programi kullanilarak yapilmistir.
Kategorik veriler sikhk ve yuzde olarak deger-
lendirilmis, kategorik degiskenler bakimindan
etkenler arasindaki farkhliklar ki-kare testi ile
incelenmistir. p degerinin 0.05’ten kiictik olma-
si istatistiksel olarak anlamh kabul edilmistir.

BULGULAR

Bu calismaya COVID-19 6ncesi 1 yillik siire ice-
risindeki 666 ve SARS-CoV-2 pandemisi sirasin-
daki COVID-19 ile uyumlu semptomlar olan
ve PCR (RT-PCR) testi pozitif cikan 67 hastada
tespit edilen Gremeler olmak Uizere toplamda
733 kultir pozitifligi dahil edilmistir. Ayni has-
taya ait tekrarlayan Gremeler calisma disi bira-
kilmistir. Saptanan Uremelerin 312 (%42,6)si
kadin, 421 (%57,4)'i erkek hastalara aitti. Ureme
saptanan hastalar bes farkh yas grubunda ince-
lenmis olup hem kadin hem de erkek hastalar-
dan izole edilen etkenlerin 65 yas ve lizeri grup-
ta daha fazla oldugu gorilmustir (Tablo 1).

Tablo 1: Calismaya dahil edilen hastalarin yas ve cinsiyet dagi-
imlari

Cinsiyet Yas
Boliim
Kadin Erkek
0-18 19-34 35-54  55-64 65+
n (%) n (%)
COVID-19 Oncesi 282 (423) 384(57.7) 78 36 80 77 395
COVID-19Donemi 30 (448)  37(55.2) 2 0 4 9 52
Toplam 312 (426) 421(574) 80 36 84 86 447

Hem pandemi 6ncesi donemde hem de pande-
mi doneminde bakteriyel ve fungal etkenler en
stk kan kiltlri (%39,1), trakeal aspirat (%21,1) ve
idrar (%17,8) 6rneklerindenizole edilmistir (Tab-
lo 2). Pandemi 6ncesi ve pandemi doneminde
gonderilen klinik numuneler karsilastirildiginda
trakeal aspirat 6rneklerinden izole edilen etken-
ler arasinda istatistiksel olarak anlamli bir fark
oldugu tespit edilmistir (p= 0,0006), (Tablo 2).

Tablo 2: Yogun bakim (initesinden izole edilen etkenlerin klinik
orneklere gore dagilimi

COVID-19 Oncesi COVID-19 Dénemi Toplam

Ornek

n (%) n (%) n (%) o
Balgam 35 (5,3) 4(6) 39 (5,3) 0,8037
Trakeal aspirat 130 (19,5) 25(37,3) 155 (21,1) 0,0006
Kan Kiiltiirit 261 (39,2) 26 (38,8) 287 (39,1) 0,9511
Yara 32 (4,8) 0 32 (4,4) 02126
idrar 118 (17,7) 12 (17,9) 130 (17.8) 0,9685
BOS 16 (2,4) 0 16 (2,2) 0,6371
Bronkoalveolar Lavaj 24(3,6) 0 24(33) 0,3641

Diger 50 (7,5) 0
Toplam

50 (6,8) 0,0651

666 67 733

*p degerinin 0.05’ten kiigiik olmasi istatistiksel olarak anlamli kabul edilmistir.
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Gonderilen klinik 6rneklerin dagilimi Sekil 1'de
verilmistir. Tablo 3 de COVID dénemine ait sap-
tanan Uremelerde etkenlerin izole edildigi bol-
gelere gore dagilimi verilmistir. Solunum yolu
orneklerinde baskin olarak saptanan Acineto-
bacter baumanni Gremeleri dikkat cekmektedir.

o
B
<
g
=
a
2]
-
= I
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- i B - m_ W
Balarn | T g Kaltis|  Yam Tdrar pos |Bromkealveo
M aspirat lar Lavaj ©
‘ Covid-19 Dénemi 4 2 26 0 12 0 0 0
‘lCmid-lQOncesi 35 130 261 32 118 16 il 50

Sekil 1: Yogun bakim unitesinden gonderilen cesitli klinik or-
neklerin dagilimlari

Tablo 3: COVID-19 pozitif hastalardan izole edilen etkenlerin
dagilimi

KDI SYE IYE TOPLAM
Escherichia coli 1 4 5
Klebsiella pneumoniae 2 5 4 11
Klebsiella oxytoca 1 1
Acinetobacter baumannii 1 23 24
Enterococcus faecalis 4 4 8
Staphylococcus aureus 1 1 2
KNS 13 13
Candida albicans 3 3
Toplam 26 29 12 67

KDI Kan Dolasimi Enfeksiyonu, SYE Solunum Yolu Enfeksiyonu, IYE idrar Yolu Enfeksiyonu

COVID-19 6ncesi ve sonrasi klinik 6rneklerdeki
bakteriyel ve fungal Gremelerin degerlendirildi-
gi bu calismada saptanan lremelerin hastane
enfeksiyonu veya toplum kaynakli enfeksiyon
etkeni olma durumu veya hastalarda sapta-
nan Uremelerin koenfeksiyon veya sekonder
enfeksiyon oldugu ayrimi yapilmamistir. Tim
dremeler anlaml kabul edilerek her iki donem
icin saptanan uremelere ait mikrobiyolojik ve-
riler karsilastiriimistir. Pandemi 6ncesindeki bir
yilik donemde en sik izole edilen etken %23,5
ile Klebsiella pneumoniae iken bunu %17,7 ile
Pseudomonas aeruginosa ve %16,8 ile Acine-
tobacter baumanniinin izledigi gorilmustir.

Pandeminin ilk bir yillik donemi boyunca en
sik izole edilen etken, COVID-19 o6ncesi do-
nemin aksine, %35,8 ile Acinetobacter bau-
mannii olmustur. Bunu sirasiyla % 16,4 ile
Klebsiella pneumoniae ve buylk oranda Gram
pozitif etkenler takip etmistir. Gram pozitif
etkenler arasinda o6zellikle Enterococcus fa-
ecalisin 6ne c¢iktigi gorilmustir (Tablo 4).
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Tablo 4: COVID-19 6ncesi ve sonrasi bir yillik ddnemde izole
edilen etkenlerin dagilimi

COVID-19 Oncesi COVID-19 Dénemi Toplam

Etken P*

n % n % n %
Escherichia coli 72 108 5 75 77 10,5 0,3942
Klebsiella pneumoniae 156 23,5 11 16,4 167 228  0,1925
Klebsiella oxytoca - - 1 15 1 0,1
Proteus mirabilis 9 13 - - 9 12
Serratia marcescens 7 1,1 - - 7 1
Pseudomonas aeruginosa 118 17,7 - - 118 16,1
Acinetobacter baumannii 112 16,8 24 358 136 18,6 0,0001
Stenotrophomonas maltophilia 1 17 - - 1 15
Enterococcus faecium 30 4,5 - - 30 41
Enterococcus faecalis 9 13 8 11,9 17 23 0,00001
Staphylococcus aureus 20 3 2 3 22 3 0,7040
KNS 67 10 13 19,4 80 10,9 0,0193
Candida albicans 20 3 3 45 23 3,1 0,5092
Diger 35 53 - - 35 48
Toplam 666 100 67 100 733 100

*p degerinin 0.05ten kiigiik olmas istatistiksel olarak anlamh kabul edilmistir.

COVID-19 6ncesi ve sonrasi bir yillik siirede izo-
le edilen etkenler incelendigine Acinetobacter
baumannii, Enterococcus faecalis ve Koagulaz
Negatif Stafilokok (KNS) tremeleri agisindan
iki donem arasinda istatistiksel olarak anlamli
bir fark hesaplanmistir (p<0.05). Ayni zamanda
pandemi 6ncesinde 20 (%3) izolat ve pande-
minin ilk yilinda ise 3 (%4,5) izolat olmak uze-
re toplamda 23 izolat ile 6rneklerin tamaminin
%3,1'inden de Candida albicans tespit edilmistir.

Calismamizda, Gram pozitif bakteriler arasinda
KNS'lerden sonra en sik izole edilen etkenler
sirasiyla Enterococcus faecium (%4,1) ve Staphy-
lococcus aureus (%3) olmustur. Hem COVID-19
oncesi ddonemde hem de pandemi déneminde
izole edilen S. aureus ve enterokok tiirlerinde
en etkili antibiyotikler vankomisin, tigesiklin,
teikoplanin ve linezolid olmustur (Tablo 5).

Tablo 5: Gram pozitif bakterilerde antimikrobiyal duyarlilik so-

en sik izole edilen tirlin Klebsiella pneumoniae
(%22,8) oldugu gorulmustir. Ancak pandemi
oncesi donemde izolatlar arasinda en sik izole
edilen etken yine Klebsiella pneumoniae (%23,5)
iken pandemi esnasinda Acinetobacter bauman-
nii'nin %35,8 gibi ylksek bir oranda en ¢ok izole
edilen bakteri oldugu belirlenmistir. COVID-19
oncesi donemde %17,7 oraninda Pseudomonas
aeruginosa etkeni izole edilmisken pandeminin
ilk yiinda hig izole edilmemistir. Yine COVID-19
oncesi donemde Gram negatif bakterilerden
Proteus mirabilis, Serratia marcescens, Stenot-
rophomonas maltophilia sirasiyla %1,3, %1,1 ve
%71,7 oranlarinda izole edilirken pandemi done-
minde bu etkenler de izole edilmemistir Tablo 4.

Bu calismaya dahil edilen ve siklikla izole edilen
gram negatif bakterilere ait antibiyotik duyar-
hhk sonuglari Tablo 5te verilmistir. COVID-19
oncesi donemde toplam izolatlarin %710,8'ini
olusturan E.coli’ye karsi en etkili antibiyotik-
lerin sirasiyla nitrofurantoin (%96,2), amika-
sin (%95,5) oldugu goruliurken karbapenem
grubu antibiyotiklerde de %85'in Uzerinde bir
duyarlilik orani tespit edilmistir, sefalosporin
grubu ve kinolon grubu antibiyotiklerin ise
en etkisiz ajanlar olduklari gorilmustar. CO-
VID-19 doneminde ise E.coli'ye karsi en etkili
antibiyotikler genel olarak karbapenem grubu
antibiyotikler (%100), sefoksitin (%100), tige-
siklin (%100) ve nitrofurantoin (%100) olurken
siprofloksasin (%20), ampisilin (%20) ve trime-
toprim/sulfametoksazol (%20)'Gin bu bakteri-
ye karsi etkili olmadigi gortulmdustur (Tablo 6).

Tablo 6: Gram negatif bakterilerde antimikrobiyal duyarllik so-

nuclari (n)
nuclari (n)
ibiyoti Escherichia coli Kiebsiella “Acinetobacter Pseudomonas
“Antibiyotik Staphylococcus Enterococcus Enterococcus i i i
aureus faecalis faecium
COVID-19  COVID- _ COVID- _ COVID- _ COVID-19 _ COVID- _ COVID- _ COVID-
COVIDT9 COVIDID  COVIDA9  COVID-19  COVIDI9  COVIDT9 bt o o y kot i i iy
Oncesi Dénemi Oncesi Dénemi Oncesi Dénemi** Donemi  Oncesi ~ Dénemi Donemi  Oncesi  Donemi
s R s R s R s R s R s &r s R S R S R S R S R S R S R S R
Benzil Penisilin 11 0 2 . PRSI " e
Eritromisin 0 4 2 0 . Amoksisilin/ 8 3 2 2 7 61 0 7
Klindamisin 0 4 1 1 . Klavulanik Asit
Piperasilin 319 0 64 0 3 - - - - 15 6 -
Tetrasiklin 005 1 1 E Piperasilin/ 9 27 4 1 23 120 1 10 - - - - 40 72 -
o Tazobaktam
Fusidik Asit B 10 . Sefepim 9 3% 4 - 24 97 0 7 - - - - s 53 -
Siprofloksasin 1 4 2 0 2 7 3 4 1029 Sefiksim 7 12 1 3 - - - .- . ..
Trimetoprim/Sulfametoksazol 14 0 2 0 0 9 1 5 0 27 Sefoksitin 0 12 4 0 24 57 1 6 :
Gentamisin 13 2 2 0 Seftazidim 518 3 2 27 124 0 11 - 5265
Tigesiklin 4 0 2 0 9 0 6 0 26 1 Seftriakson 2 1 2 2 7 75 0 7 =
Daptomisin 131 1 o Sefuroksim 8 37 1 3 7 73 0 7 -
Vankomisin 15 0 2 0 9 0 8 0 29 1 imipenem 45 4 5 0 51 42 4 5 1 76 0 17 46 34
Teikoplani 5 o0 2 o0 8 o0 7 o 2 1 Meropenem 62 8 5 0 6+ 8 3 8 1 110 0 24 56 61 -
elkoplanin Ertapenem 43 3 4 0 33 56 1 7 5 o o a o &
Linezolid 50 2 o 8 1 7 0 28 1 Gentamisin 2 28 4 1 52 9 4 7 17 9% 2 22 9% 19 -
*Test edilmeyen antibiyotik Tobramisin 9 14 - - 18 41 0 3 24 46 2 14 64 9 -
. ) Netilmisin 1 11 - - 19 39 0 3 9 64 2 14 35 40 -
 COVID-19 déneminde iireme saptanmamistir I R T R R A R
Siprofloksasin 13057 1 4 30 121 1 10 1 109 0 24 69 47 -
Levofloksasin 4 2 - - 16 58 0 3 0 73 0 15 36 43 -
Pandemi 6ncesi ve pandemi sirasindaki bir yil- st B4 4 0 om0 5
Tigesiklin 45 0 1 0 34 8 4 4 71 35 17 6
| k . d -f b k -| . Trimetoprim/ 25 45 1 4 56 97 3 8 18 92 4 20
Ik strede, Gram negatif bakterilerin tamami s

incelendiginde, etkenler arasinda toplamda

*: Test edilmeyen antibiyotik



K.pneumoniae COVID-19 6ncesi ve COVID-19
doneminde en ¢ok izole edilen etkenlerin ba-
sinda gelmektedir. izole edilen K.pneumoniae
suslarinin tamami incelendiginde bunlarin ge-
nellikle ¢coklu ilaga direncli olduklari tespit edil-
mistir. Pandemi 6ncesi donemde en etkili antibi-
yotikler amikasin (%57,5), imipenem (%54,8) ve
nitrofurantoin (%52,2) iken pandemi donemin-
de tigesiklin (%50) ve imipenem (%44,4) oldu-
gu gorulmustir (Tablo 6). A.baumannii suslari-
nin da genel olarak ¢oklu ilaca direncli olduklari
gOrilmustir. Pandemi 6ncesi ve pandemi do-
neminde A.baumannii'ye karsi en etkili antibi-
yotigin tigesiklin oldugu gorilmus ve duyarlilik
orani sirasiyla %67 ve %73,9 olarak bulunmus-
tur. A.baumannii’de karbapenem direnciise ner-
deyse %100’ yakin tespit edilmistir (Tablo 6).

TARTISMA

Solunum yolu virusleri ile enfekte olan birey-
lerde cok cesitli patogenez mekanizmalari ile
ikincil bakteriyel enfeksiyonlarin olusumuna
zemin hazirlanmaktadir. Hakkinda siklikla aras-
tirmalarin yapildigr 1918 influenza salgini (11)
ve 2009 H1NT1 salgini (12) da dahil olmak Gze-
re diger pek cok solunum yolu viral enfeksiyo-
nunda oldugu gibi, mevcut pandemi sirasinda
da SARS-CoV-2 ile iliskili olasi ikincil bakteriyel
enfeksiyonlar bildirilmektedir (13). SARS-CoV,
MERS-CoV ve yogun bakim Unitelerinde yatan
influenza hastalarinda eslik eden bakteriyel en-
feksiyonlar daha 6nce de farkh arastirmacilar
tarafindan rapor edilmisti (14). Hatta yapilan
bazi retrospektif calismalar, 1918 ispanyol gribi
sirasinda bakteriyel pnémoninin morbidite ve
mortalitenin baslica nedeni oldugunu goster-
mistir (15). MacIntyre ve ark/nin yaptiklar bir
calismada, 2009 ve 2012 yillan arasinda influ-
enza A (HIN1) pandemisi sirasinda bakteriyel
koenfeksiyonlarin prevalansinin %23 oldugu
bildirilmistir (12). Bir baska calismada ise labo-
ratuvarca dogrulanmis influenza enfeksiyonu
vakalarinin yaklasik %65'inin bakteriyel enfek-
siyonlarla komplike oldugu yayinlanmistir (16).

Enfeksiydz bir ajan tarafindan baslatilan bi-
rincil enfeksiyon sirasinda veya sonrasinda
hastalarda bakteriyel ve fungal enfeksiyonlar
gelisebilmektedir. COVID-19 sirasinda da es-
lik eden bakteriyel enfeksiyonlar dnemli bir
rol oynamistir ve artan hastalik siddeti, vaka
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olim orani ile de iliskilendirilmistir. Bu iliski
g6z oniune alindiginda, SARS-CoV-2'nin solu-
num yollarindaki konak mikrobiyomu ile et-
kilesmesini acgiklayan mekanizmanin anlasil-
masina acil olarak ihtiya¢ duyulmaktadir (17).

Hastanede yatan kritik COVID-19 hastalarinda
gelisen bakteriyel enfeksiyonlarin prevalansi bir
meta-analizile ortaya konulmus ve yaklasik %14
oldugu bildirilmistir(17).Lehmann veark.larinin
Kuzey Amerika'da yaptiklar calismada yogun
bakim Unitesine kabul edilen COVID-19 hastala-
rn arasinda bakteriyel enfeksiyon prevalansinin
%41 oldugu bildirilmistir (18). Solunum virisleri
ile enfekte olan hastalarda bakteriyel pnémoni
insidansinin %11 ile %35 arasinda degistigi ya-
yinlanmistir (16). Yakin zamanda Fu ve ark’la-
rinin yaptiklari caismada YBU'ne kabul edilen
COVID-19 hastalarinin %13,9'unun bakteriyel
enfeksiyondan muzdarip oldugu bildirilmistir.
COVID-19 hastalari arasinda degisen oranlarda
bakteriyel enfeksiyon olmasina ragmen, mortal
seyreden vakalarda prevalansin %50 kadar yuk-
sek olabildigi bildirilmistir (19). SARS-COV-2 ile
ilgili bir dizi retrospektif vaka ¢alismasinda, cid-
di ve agir olmayan hastalarda sirasiyla %7,7 ve
%3,2 oranlarinda bakteriyel ve fungal enfeksi-
yon oldugu dogrulanmustir (20). italya'da, duru-
mu kritik olan ve SARS-CoV-2 enfeksiyonundan
Olen 16.654 hasta arasinda yuritilen bir calis-
mada bu vakalarin %11'inin bakteriyel ve fungal
enfeksiyonlarla iliskili oldugu bildirilmistir (21).

Langford ve ark. tarafindan yayinlanan meta-a-
nalizde, COVID-19 ile enfekte YBU hastalarinda
bakteriyel enfeksiyonun, diger yogun bakim-
lardaki hastalardan, cok daha yaygin oldugu
bildirilmektedir. Calismamiza paralel olarak
bu analizde de Gram negatif bakterilerden Es-
cherichia coli, Klebsiella pneumoniae ve Aci-
netobacter baumannii izole edilen en yaygin
bakteriler iken bu bakteriler arasindaki anti-
mikrobiyal diren¢ oranlar bizim ¢alismamizda
da oldugu gibi cok yuksek bulunmustur (22).

Russell ve ark. tarafindan 2021 yilinda yuritu-
len calismada, Gram negatif bakteriler arasinda,
Enterobacterales familyasina ait etkenlerin ge-
nellikle kan dolasimi enfeksiyonlarindan izole
edildigi bildirilmistir (23). Bir diger calismada ise
COVID-19dan etkilenen hastalarin genellikle
kan orneklerinden Escherichia coli ve Klebsiella
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tirlerinin sikliklaizole edildigi gosterilmistir (24).
Bizim calismamizda ise en sik izole edilen etken-
ler solunum yoluna ait 6rneklerden olup bunu
kan kultlra ornekleri takip etmektedir (Tablo 2).
Kan kultirG orneklerinde ise bu calismanin ak-
sine baskin bir Gram negatif Gremesi saptan-
mamistir. Calismamizda kan kultlrlerinde bas-
kin olarak KNS tiremesi saptanmistir ancak rutin
uygulamada set kavramina uyulmadigindan bu
uremelerin enfeksiyon veya kontaminasyon ola-
rak degerlendirilmesi klinik karara birakilmistir.

Sathyakamala ve ark/nin yaptiklarn calismada
Acinetobacter spp'de direnc orani %81,5 oranin-
da tespit edilmis olup bunun %63,6'st COVID
YBU'den izole edilirken %36,3'0 diger yogun
bakim hastalarindan elde edilmistir (24). Yayin-
lanan bircok calismada daha, A.baumannii’de
yuksek oranda direncten so6z edilirken bunu
K.pneumoniae izolatlarindaki direncin takip et-
tigi bildirilmistir (25, 26). Bizim ¢cahismamizda da
A.baumannii suslarinin ¢oklu ilaca direngli ol-
duklar tespit edilmis olup karbapenem direnci-
nin nerdeyse %100%e yakin oldugu gorulmdustur.

Sreenath ve ark!lan tarafindan yapilan arastir-
mada, Klebsiella tirlerinin, yogun bakim uni-
tesine kabul edilen COVID-19'dan etkilenen
hastalarda tedavi se¢eneklerini genellikle kar-
masiklastiran en yaygin organizma oldugu be-
lirtilmektedir (27). Arcari ve ark!lan coklu ilaca
direncli Klebsiella tirlerinin kritik durumdaki
COVID-19 hastalarinda yaygin olarak gorulen
bir patojen oldugunu gostermislerdir (28). Ca-
hsmamizda COVID-19 Oncesi ve sonrasinda-
ki strecte, Gram negatif bakteriler arasinda,
toplamda en cok izole edilen tirin Klebsiella
pneumoniae (%22,8) oldugu gorilmustir. An-
cak yukaridaki calismalardan farkli olarak CO-
VID-19 disi YBU'lerindeki izolatlar arasinda en
sik izole edilen etken Klebsiella pneumoniae
(%23,5) iken pandemi esnasinda Acinetobac-
ter baumannii'nin %35,8 gibi daha yuksek bir
oranda en ¢ok izole edilen etken oldugu go-
rilmastir. COVID-19 doneminde solunum
yolu 6rneklerinden baskin olarak Acinetobacter
baumannii Uretilmistir. Mahmoudi ve ark/nin
yaptiklari c¢alismada Covid-19 hastalarindan
izole edilen Escherichia coli suslarinda en sik
sefalosporinlere, ko-trimoksazole ve pipera-
silin-tazobaktamada direng¢ bildirilmistir (26).

Bir diger calismada Escherichia colide %49 ora-
ninda direng bildirilmis ve izolatlarin %57,7'si
COVID YBU hastalarindan, %42,3'i ise COVID
olmayan hastalardan elde edildigi bildirilmistir.
Yine ayni calismada bir¢ok izolat sefalosporinle-
re direncli bulunmusken ¢ok azinda imipenem
ve meropeneme direnci bildirilmistir (24). Ca-
hsmamizda COVID-19 oncesi ve pandemi do-
neminde toplam izolatlarin %10,5'ini olusturan
E.coli'ye karsi her iki donemde de sinirli oran-
da meropenem direnci bildirilmisse de %85'in
uzerinde bir duyarhlik orani tespit edilmistir.

Qu ve ark. kritik durumdaki COVID-19 hastala-
rindaki Pseudomonas aeruginosa'nin antibiyotik
direnci kazandiran biyofilm Uretme kapasite-
sinin daha yuksek oldugunu ve boylece bu et-
kenin 6nemli bir patojen olarak kalabilecegini
belirtmislerdir (29). Calismamizda pandemi
oncesi donemde %17,7 oraninda Pseudomonas
aeruginosa etkeni izole edilmisken COVID-19
pandemisinin ilk yilinda hig izole edilmemistir.

invaziv mantar enfeksiyonlari (IME) genellikle
yatan hastalarda ve YBU ortaminda gériiliir ve
bagisikhdi baskilanmis hastalarda 6zellikle kif-
lerden kaynaklanan toplum kékenli IME riski
daha yuksektir. Nozokomiyal risk faktorlerinin
immun paraliziye yol actigi ileri COVID-19 ev-
relerindeki hastalarda IME bildirilmistir (30).

White ve ark!lari ingiltere'de yaptiklari cok mer-
kezliprospektifbirkohortcalismasinda, mekanik
ventilasyon uygulanan COVID-19 hastalarinda
invaziv mantar enfeksiyonlarinin epidemiyoloji-
sini aciklamislardir. Bu calismada, IME'nin genel
insidansi %26,7 olup, COVID-19ile iliskili pulmo-
ner aspergilloz IME'nin biyik kismini (%14,1)
olustururken, bunu %12.6 oraninda maya en-
feksiyonu izlemistir (30). Bizim calismamizda
COVID-19 6ncesi donemde %3 oraninda C.al-
bicans izole edilirken pandeminin ilk bir yillhk
surecinde ise bu oran %4,5 olmustur (Tablo 3).

Galismamizin en  6nemli kisithh@i hastalarin
klinik durumlari ve mortalite oranlar karsilastir-
mamis olup sadece YB'da yatan COVID-19 pozi-
tif hastalarda saptanan kultir pozitiflikleri olasi
enfeksiyon etkeni olarak degerlendirilmis ve
pandeminin olmadigidonemdeki kiiltlr Greme-
leriyle etken ve duyarlilik profiliagisindanarala-
rindaki farkliliklarin degerlendirilmis olmasidir.



Pandeminin ilk dalgasindan bu yana, COVID-19
hastalarinda gelisen bakteriyel ve fungal en-
feksiyonlarin hastaligin seyri tzerindeki etki-
sini arastiran ¢ok sayida arastirma olmasina
ragmen klinik uygulamalar bir standarda ka-
vusabilmis degildir. Mevcut literaturler, SARS-
CoV-2'li hastalarda eslik eden enfeksiyonlar
ile ilgili birbirinden cok farkh oranlari Gnima-
ze sermistir ama yine de bu hasta grubunda
enfeksiyon gelisme riski onemlidir ve hasta-
nede yatan SARS-CoV-2 hastalar icin tedavi
protokolleri diizenlenirken g6z Oniinde bu-
lundurmasi elzemdir. Ozellikle gelisebilecek
bakteriyel ve fungal enfeksiyonlarin COVID-19
hastalari Gzerinde yikici etkileri oldugu ve mor-
taliteyi onemli olclide artirdigi gorilmektedir.

COVID-19 tanisi esnasinda ve takip eden si-
recte, antimikrobiyal tedaviye baslamadan
once enfeksiyon varligi titizlikle arastiriimali-
dir. Bakteriyel ve fungal enfeksiyon varliginin
gosterilmesinin mimkin olmadigr durumlar-
da ancak kuvvetli klinik stiphe varhginda am-
pirik antibiyotik tedavisi dusunulebilir fakat
yine de antibiyotik yonetim protokollerine
siki sikiya bagl kalinarak uygulanmalidir. CO-
VID-19 hastalarinda eslik eden enfeksiyonun
yayginligini ve etkisini arastirmak icin daha
fazla 6rnegin dahil edildigi ve iyi tasarlanmis
calismalarin daha ¢ok yapilmasi gerekmektedir.
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OZET

AMAGC: Solunum semptomlarina ek olarak, COVID-19 hastala-
rinda psikiyatrik semptomlarin da arttigina dair veriler bildiril-
mistir. Bu calismada COVID-19 hastalarinda gorilen psikiyatrik
belirtilerin ortaya konmasi amaglanmistir. Ayrica bu psikiyatrik
semptomlar ile periferik inflamatuar belirtecler arasindaki iliski
arastirilmstir.

GEREC VE YONTEM: Hastalar calisma icin arastiricilar tarafin-
dan 6zel olusturulmus “Goériisme Formlar” ile degerlendirildi.
Hastalarin akut ve algilanan stres duzeylerini, depresyon ve
anksiyete belirtilerini, durumsal ve genellestirilmis kaygi dlizey-
lerini ve bu psikiyatrik belirtilerin farkli sosyal kosullardan nasil
etkilendigini belirlemek icin DSM-V Akut Stres Bozuklugu Olce-
gi (ASBO); Algilanan Stres Olcegi-10 (PSS-10); Durumluk-Siirekli
Kaygi Envanteri (STAI-T/S); ve son olarak Hastane Anksiyete ve
Depresyon Olcegi (HADO) kullanildi. inflamatuar belirteclerden
D-dimer, fibrinojen, lenfositler, CRP (C-reaktif protein) ve ferritin
seviyeleri dikkate alind.

BULGULAR: Arastirmamiza 108 yatan, 31 ayaktan izlemi devam
eden COVID 19 hastasi dahil edilmistir. Yatan hastalarin ASBO,
STAI Sureklilik Olcegi ve HADS (Hastane Anksiyete Depresyon
Skalasi) puanlari, ayaktan hastalara gore daha yiiksek tespit
edilmistir. Kan testlerinde artmis fibrinojen seviyelerinin daha
yuksek akut stres bozuklugu skorlarini 6ngérdiugi bulunmus-
tur. HADS-Depresyon alt 6lcegi ve fibrinojen dizeyleri de birbi-
riyle pozitif korelasyon gdsterdigi bulunmustur.

SONUC: Stres, depresyon ve anksiyete belirtileri COVID-19'a es-
lik etmektedir. Ayrica yiiksek fibrinojen diizeyleri psikiyatrik be-
lirtilerle iliskili olabilir. Psikiyatrik belirtiler fiziksel hastaliklardan
dolayli olarak etkilenir. Tim diinyada korku ve endiseye neden
olan bir salginin bireylerde bagisiklik sistemini baskilayabilece-
gini ve baskilanan bagisiklik sisteminin dolayli olarak enfeksiyo-
nu daha da karmasik hale getirebilecegini sdyleyebiliriz.

ANAHTAR KELIMELER: COVID-19, Anksiyete, Depresyon infla-
masyon.
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ABSTRACT

OBJECTIVE: In addition to respiratory symptoms, there have
been reports of increased psychiatric symptoms in COVID-19
patients. In this study, it is aimed to reveal the psychiatric symp-
toms seen in COVID-19 patients. We also investigated the rela-
tionship between these psychiatric symptoms and peripheral
inflammatory markers.

MATERIAL AND METHODS: The patients were evaluated with
"Interview Forms" specially created by the researchers for the
study. DSM-V Acute Stress Disorder Scale (ASDS); Perceived
Stress Scale-10 (PSS-10); State-Trait Anxiety Inventory (STAI-
T/S); and finally Hospital Anxiety and Depression Scale (HADS)
were used to determine patients' acute and perceived stress le-
vels, depression and anxiety symptoms, state and generalized
anxiety levels, and how these psychiatric symptoms were affec-
ted by different social conditions. D-dimer, fibrinogen, lympho-
cytes, CRP (C-reactive protein) and ferritin levels were taken into
account as inflammatory markers.

RESULTS: Our study included 108 inpatients and 31 outpatients
with COVID-19. The ASDS, STAI State Scale, and HADS depressi-
on scale scores of inpatients patients were found to be higher
compared to outpatient patients. Increased fibrinogen levels in
blood tests were found to predict higher acute stress disorder
scores. HAD-Depression subscale and fibrinogen levels were
also found to be positively correlated with each other.

CONCLUSIONS: Stress, depression and anxiety symptoms ac-
company COVID-19. In addition, high fibrinogen levels may be
associated with psychiatric symptoms. Psychiatric symptoms
are indirectly affected by physical illnesses. We can say that a
pandemic that causes fear and anxiety all over the world may
suppress the immune system in individuals and the suppressed
immune system may indirectly make the infection more comp-
licated.

KEYWORDS: COVID-19, Anxiety, Depression , Inflammation.
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INTRODUCTION

The virus known as the New Coronavirus affe-
cted social life in an unprecedented way and
was after named as COVID-19 infection (1-
3). Besides the respiratory symptoms of CO-
VID-19, neurological and psychiatric symptoms
caused a concern among physicians (1, 2, 4).

Former studies on viral respiratory infectious
diseases such as severe acute respiratory synd-
rome (SARS) have shown that survivors of these
ailments had experienced both acute and ch-
ronic psychopathological symptoms afterwar-
ds (3, 5, 6). In 2003, a study on the psychiatric
problems after one month from the recovery of
SARS infection showed that most patients had
symptoms of anxiety, depression and post-tra-
umatic stress disorder (PTSD) (3, 7). After a dif-
ferent prospective study on SARS survivors,
it had been reported that patients had symp-
toms of PTSD, depression, panic disorder and
obsessive-compulsive disorder (OCD) (5, 8, 9).

There is also accumulating evidence that psyc-
hiatric symptoms increase in COVID-19 patients
(1). A cross-sectional study conducted on 112
patients with COVID-19, indicated that compa-
red to the healthy population, COVID patients
showed higher levels of somatization, depres-
sion, anxiety, phobias, eating disorders and
sleeping disorders (10). A study in which 103
COVID-19 patients were evaluated using online
methods, demonstrated that patients showed
more symptoms of depression, anxiety, and
PTSD compared to non-COVID controls (11).
In another study in which COVID-19 patients
were evaluated by self-report at a one-month
follow-up after treatment; symptoms were
found to be 28% for PTSD, 31% for depression,
42% for anxiety, 20% for OCD symptoms, and
40% for insomnia. In general, 56% of the pa-
tients scored in the pathological interval in at
least one psychiatric clinical diagnosis (12, 13).

In Wuhan, China, a study done with clinical-
ly stable patients who stayed in gyms and ex-
hibition centers that had been converted to
temporary quarantine hospitals, patients' sel-
f-reports showed that the prevalence of CO-
VID-19-related PTSD symptoms were %96,2.
The authors reported that this high rate may
be due to the collection of data through sel-
f-reporting as well as social discrimination

against COVID-19 patients, and the rapid trans-
mission of negative news via social media (14).

With COVID-19 spreading actively worldwide, it
is getting more evident that psychiatric symp-
toms are increasing in COVID patients (1). The
psychiatric symptoms detected in COVID-19
patients can be caused by fear of the disease,
worries about the deterioration of the general
health of the individual as a result of infection,
as well as economic and domestic concerns and
social isolation. Therefore, it is very important
to determine the impact of psychological stress
on individuals with COVID-19. The psychologi-
cal stress also has a biological component that
may be related to the pathophysiological chan-
ges associated with COVID-19 (15). Individuals
with mood (16) and anxiety-related disorders
(17, 18) have high levels of pro-inflammatory
cytokines compared to their healthy controls.

Although viral infections are associated with
psychiatric symptoms as a direct result of the
virus infection in the brain, they are often cau-
sed by the activation of a strong immune-inf-
lammatory response (19, 20). Coronaviruses
too, can cause psychopathological damage
through an indirect immune response (8).
The “cytokine storm” involved in the immune
response to coronaviruses can cause psychiat-
ric symptoms by accelerating neuroinflamma-
tion (21). In a study carried out with quaranti-
ned COVID-19 patients (mild cases) in China, it
has been detected that CRP (C-reactive protein)
levels -which is a peripheral inflammatory indi-
cator- showed positive correlation with Patient
Health Questionnaire total scores in patients
who exhibits symptoms of depression. Mo-
reover, the change from the onset CRP levels
and Patient Health Questionnaire total scores
were found negatively correlated. It has been
reported that this is an indicator of improve-
ment in depression symptoms (11). In another
study executed with COVID-19 patients; Syste-
mic Immune-Inflammation Index-which shows
immune response and systemic inflammation
based off peripheral lymphocyte, neutrophil,
and platelet counts- was found positively rela-
ted with depression and anxiety scores in fol-
low-ups (12). In both studies, it was emphasized
that there is a significant psychological distress
in COVID-19 patients and that these symptoms
may be related to the markers of inflammation



in patients, underlining the current views on
the relationship between psychiatric diseases
and inflammation. Considering the available
data, psychiatric symptoms-especially stress sy-
mptoms (14, 22) have been found to be high
in COVID-19 patients in previous studies, and it
has been stated that these symptoms may be
related to inflammation markers in patients.

The hypothesis of this study is that psychi-
atric symptoms in COVID-19 patients are as-
sociated with some peripheral inflammatory
markers that show the severity of the disease.
In our study, we aimed to investigate the psy-
chiatric symptoms in COVID-19 patients who
were hospitalized and in home-quarantine
(mild cases). We identified clinical and social
variables that may be associated with psyc-
hiatric symptoms. We also tried to detect the
relationship between psychiatric symptoms
and the levels of peripheral inflammatory mar-
kers found in blood tests of COVID-19 patients.

MATERIAL AND METHODS

In this study, patients with positive COVID-19
tests who are hospitalized or home-quaranti-
ned from Kutahya Health Sciences University
Evliya Celebi State Hospital, Afyonkarahisar Sta-
te Hospital and Sivas Yildizeli Family Medicine
Center were analyzed. The purpose of this study
is to determine the levels of acute and perce-
ived stress, the symptoms of depression and
anxiety, the levels of situational and generalized
anxiety, as well as to determine how these psyc-
hiatric symptoms are affected by different social
conditions. In addition, it was aimed to decide
whether there is a relationship between psyc-
hiatric symptoms, patients' other symptoms
and the latest levels of inflammatory markers.

The study was conducted on voluntary patients
who filled out the consent form, who were also
literate and above 18-year-old. The patients
who applied to the mentioned centers in the
period of 30.09.20 - 30.12.20 were accepted to
the study. The“Interview Form” prepared for this
study was applied to the patients by the resear-
chers, which investigated the socio-demograp-
hic information and the COVID-19 associated
symptoms of the patients. In addition, "Severity
of Acute Stress Symptoms-Adult” (Acute Stress
Symptoms Scale) -which is a self-assessment
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scale- were applied to the patient. This scale
was published by DSM-5 to assess the severity
of acute stress symptoms. The Turkish validity
and reliability study of Acute Stress Symptoms
Scale was conducted (23).The Perceived Stress
Scale-10 (PSS-10), a self-assessment scale deve-
loped to measure the degree of stress an indi-
vidual perceives from certain situations in their
life, was also used (24).The Turkish adaptation
of PSS-10 was made in 2013 (25). Spielberg's
forms of STAI-S (situational anxiety) and STAI-T
(general anxiety), which measure the situatio-
nal and continuing values of anxiety, were also
given to patients (26). STAI-S and STAI-T were
translated into Turkish by Oner and Le Compte
(27) and used in research. The Hospital Anxiety
Depression Scale (HADS), which is a self-report
scale, was used to detect the symptoms of dep-
ression and anxiety of patients. HADS was deve-
loped by Zigmond and Snaith (28) to determine
the risk of anxiety and depression in the patient,
to measure the level of depression and anxiety,
and to measure the change of the severity of
these symptoms. The validity and reliability
study of HADS in Turkey was conducted by Ay-
demir 1997. HADS is used to diagnose anxiety
and depression in a short time and determine
the risk group, not for diagnosing patients with
physical illness and not on those who apply for
primary health care. The D-Dimer, fibrinogen,
lymphocyte, CRP and ferritin onset levels of the
patients from the centers they were first admit-
ted were also evaluated. These levels were signi-
ficantin prognostic value for COVID-19 (29 - 31).

Ethical Committee

The study was approved by the Ethics Com-
mittee of Kutahya Health Sciences University
(IRB:2020/15-11) and conducted in accordance
with the Declaration of Helsinki.

Statistical Analysis

Statistical analyses were performed with IBM
SPSS Statistics version 23. For continuous vari-
ables that did not show a normal distribution,
the differences between the groups were evalu-
ated with the Mann Whitney U test. Spearman's
correlation analysis was used to determine the
relationship between numerical variables. In or-
der to detect the factors which can cause much
more symptoms of Acute Stress, a logistic reg-
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ression model was created with independent
variables that were found to have a significant
relationship in univariate analyses. In our study,
those who scored higher than the Acute Stress
Symptoms Scale average score were defined as
having a High Level of Acute Stress Disorder.
Also, p<0.05 was taken as the significance level.

RESULTS

108 inpatient and 31 outpatient COVID-19
patients were included in our study. When
HADS threshold values were evaluated, 30
(20.5%) of the patients received scores abo-
ve the threshold in terms of anxiety and 63
(43.2%) in terms of depression (Table 1).

Table 1: Comparison of groups according to scale scores

Group n Mean Median  SD p value
Hospital-admitted inpatients 108 7.80 7.00 5573

Acute Stress

Symptoms Scale 0,046
Home-quarantined patients 31 5419 6.00 4319
Hospital-admitted inpatients 108 1549 1600 7760

PSS Total 059
Home-quarantined patients 31 14806 1500 7901
Hospital-admitted inpatients 108 43.14 42.00 14.881

STALS 0,067
Home-quarantined patients 31 37516 36.00 12355
Hospital-admitted inpatients 108 46.09 43.00 11519

STAI-T <0,001
Home-quarantined patients 31 36194 3400 9382
Hospital-admitted inpatients 108 688 650 4840

HADS Anxiety 0,083
Home-quarantined patients 31 5.00 4.00 3.941
Hospital-admitted inpatients 108 7.07 7.00 4.400

HADS Depression 0,006
Home-quarantined patients 31 4742 3.00 4434

*p<0.05, PSS-10 : Perceived Stress Scale-10, STAI- S: State-Trait Anxiety Inventory- State , STAI-T: State-Trait Anxiety
Inventory-Trait, HADS: Hospital Anxiety Depression Scale

It was found that the scores of Acute Stress
Symptoms Scale, STAI-T and HADS-Depressi-
on subscale of hospitalized patients were sta-
tistically higher than those of home-treated
patients (p=0.046, p=0.001, p=0.006, respecti-
vely). However, there was no statistically signi-
ficant difference between the groups in terms
of PSS, STAI-S and HADS-Anxiety subscale sco-
res (p=0.59, p=0.067, p=0.083, respectively).
Out of the 108 inpatients, 66 (61.11%) were
male and 76 (70.37%) were married (Table 2).
The mean age of the inpatients was 43.3+14.7.

Table 2: Comparison of Acute Stress Symptoms Scale accor-
ding to sex and marital status of the groups

Acute Stress Symptoms Scale

n Mean Median SD p value

Sex Male 66 6.95 6.000 05.59
0.027

Female 42 9.12 8.00 5.343

Marital Status Married 76 7.80 7.00 05.29
0.627

Single 32 7.78 6.000 6.293

*p<0.05

It was found that the Acute Stress Symptoms
Scale levels of women showed statistically hi-
gher significance than men (p=0.027) whereas
there was no statistically significant difference
between the groups according to the marital
status variable (p=0.6279). In Table 3, Acute
Stress Symptoms Scale scores are observed
according to the current symptoms of pa-
tients hospitalized with a COVID-19 diagnosis.
Table 3: Evaluation of Acute Stress Symptoms Scale Scores Ac-

cording to The Symptoms of Patients Hospitalized with the Di-
agnosis of COVID-19

Group n  Mean Median SD p value
Fever No 93 7.67 7.00 5551
0.487
Yes 15 08.60 8.00 5841
General body pain No 82 7.04 6.000 5.201
0.017
Yes 26 1019 08.50 6.12
Cough No 58 6.638 6.000 4941
0.025
Yes 50 09.14 07.50 6.00
Dyspnea No 84 0736 6.000 0556
0.055
Yes 24 0933 9.00 5.467
Headache No 85 0725 6.000 5.226
0.059
Yes 23 09.83 9.00 06.43
Fatigue No 80 0731 6.000 5.483
0.093
Yes 28 09.18 8.00 05.70
Sore throat No 89 0731 6.000 5.147
0133
Yes 19 1005 8.00 6.972
Diarrhea No 102 07.73 7.00 5.647
0386
Yes 6 9.00 08.50 4336
Chest pain No 93 0733 6.000 5.440
0.025
Yes 15 1067 10.00 5715
Other symptoms No 106  07.75 7.00 5.610
0288
Yes 2 10.50 10.50 2121
The presence of at least one Nosymptom/
symptom complaint 39 6359 6.000 5.183
0.022
Atleast one
symptom
present 69 0861 8.00 05.66
#p<0.05

It was found that the Acute Stress Disorder
Scale levels of the patients who complained of
body pain, cough and chest pain showed sta-
tistically higher significance compared to the



patients who did not describe these symptoms
(respectively p=0.017 for p=0.025; p=0.025).
In our study, it was found that Acute Stress Sy-
mptoms Scale scores were higher in patients
with at least one symptom than in those wit-
hout any (p=0.022). There was no significant
statistical difference of Acute Stress Symptoms
Scale scores between those with or without
the symptoms of fever, shortness of breath,
headache, fatigue, sore throat and diarrhea
(p=0.487, p=0.055, p=0.059, p=0.093, p=0.133,
p=0.386, respectively). Inpatient patients were
divided into two groups as High Acute Stress
Disorder Scale or Low Acute Stress Symptoms
Scale according to whether they scored hig-
her or lower than the average Acute Stress Sy-
mptoms Scale score determined in our study.
The findings of the Logistic Regression Analy-
sis which was applied in order to identify the
predictors of obtaining a high Acute Stress
Symptoms Scale are shown in the Table 4.

Table 4: Analysis of the predictors of obtaining the High Acute
Stress Symptoms Scale by Logistic Regression

95% Confidence
Interval

Regression Lower Upper

Variant Coefficient Standard Error p 0dds Ratio Limit Limit
Constant 231.636 145.858 0.112 10.139 0.5813 176.821
D-Dimer 1.06e-4 3.50e-4 0.763 1.000 0.9994 1.001
Fibrinogen -0.00737 0.00367 0.044 0.993 0.9855 1.000
Ferritin -0.00653 0.00443 0.140 0.993 0.9849 1.002
Lymphocyte 0.05199 0.27231 0.849 1.053 0.6177 1.796
Fever -0.04954 141.349 0.972 0.952 0.0596 15.193
Cough 0.12292 0.74200 0.868 1.131 0.2641 4.841
Dyspnea 107.379 122.309 0.380 2926 0.2662 32.169
Chest Pain 211.808 139.582 0.129 8.315 0.5392 128.231

Nagelkerke r2 = 0.192, *p<0.05

As a result of the logistic regression analy-
sis; from the d-dimer, fibrinogen, ferritin, ly-
mphocyte level, fever, cough, shortness of
breath, chest pain variables, only the fibri-
nogen variable was found to be related with
being included in the High Acute Stress Sy-
mptoms Scale group. Corresponding model
was found to explain %19.2 of the variants.

In Table 5, the correlation analysis findings of
the scale scores of the inpatient patients, acute
phase reactants and age variables are shown.
It has been found that there is a positive sig-
nificant relationship between D-dimer sco-
res and STAI-S and STAI-T scores (Rho=0.247,
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Rho=0.377).Itwas also found that thereis a posi-
tive correlation between the HADS-Depression
subscale and levels of Fibrinogen (Rho=0.386).
There is a relationship between Acute Stress
Symptoms Scale and the following PSS, STAI-S,
STAI-T, HADS anxiety and HADS depression
scores (Rho=0.334, Rho=0.388, Rho=0.327,
Rho=0.718, Rho=0.487, respectively).

Table 5: Correlation analysis of scale scores, acute phase reac-
tants and age variables of inpatients

1 2 3 4 5 6 7 8 9 10 11

1 Age -
2 CRP 0223 —

3 D-Dimer ~ 0.337** 0316 —

4 n 0.448**  0.632** 0.380** —
5 Ferritin 0.392**  0.424* 0.188 0.324* —

Lymphocy
te

-0.100  0.491* -0.241* 0.385* 0.199* —

Acute
Stress -
Symptoms 008
Scale 0087 0012 0009 -0.240 -0064 6  —

0.02
8 PSS -0.036  0.038 -0.044  -0.116 0108 1 0.334* —

0.01 -
9 STAI-S 0.324**  -0.138  0.247* -0.182 -0.040 0 0.388**  -0.047

0.02

10 STAI-T 0.297** -0.017 0377** 0098 0103 3 0.327** 0155  0.694** —

HADS 0.10

11 Anxiety 0.018 0.024 0.033 -0.221  -0.028 7 0.718**  0.455** 0.425** 0467** —

HADS
Depressio

- 0.06
122 n 0.002  -0010 -0.017 0386* 0026 9 0.586** 0.487** 0.389** 0.476** 0.770**

*p < 005, ** p < 0.01, CRP: C Reactive Protein, PSS-10 : Perceived Stress Scale-10, STAI- S: State-Trait Anxiety
Inventory- State , STAI-T: State-Trait Anxiety Inventory-Trait, HADS: Hospital Anxiety Depression Scale

DISCUSSION

In this study, it was intended to determine
whether there is a relationship between psyc-
hiatric symptoms and levels of inflammatory
markers. Inpatient patients were divided into
two groups as High Acute Stress Symptoms
Scale or Low Acute Stress Symptoms Scale ac-
cording to whether they scored higher or lower
than the average Acute Stress Symptoms Scale
score discovered in our study. In order to deter-
mine the predictors of obtaining a high Acute
Stress Symptoms Scale score, a logistic regres-
sion analysis was performed. It was also deter-
mined that the fibrinogen variable predicted
inclusion in the High Acute Stress Symptoms
Scale group. It was found that there was a po-
sitive significant relationship between D-di-
mer scores and STAI-S scale scores and STAI-T
scale scores (Rho=0.247, Rho=0.377). It was
also found that there was a positive correlation
between the HADS-Depression subscale sco-



99

re and Fibrinogen levels (Rho=0.386). Patients
with COVID-19 have hyper-coagulability cau-
sed by an immune response to coronavirus-2
infection and they also often experience severe
acute respiratory syndrome. Fibrinogen eleva-
tion and concomitant D-dimer elevation occur
in many patients. D-dimer has become a part of
routine laboratory tests for COVID-19 patients
with critical illness and has been accepted as
an indicator of disease severity (30). D-dimer
elevation has been reported as a predictor of
death in Chinese patients with COVID-19 (32).
In addition, there are studies that have previ-
ously reported an association between D-di-
mer and hyper-coagulability factors and sy-
mptoms of depression, anxiety and stress (33).
The relationship of fibrinogen and D-dimer
with psychiatric symptoms may be related to
the severity of the disease and inflammation.

Both the relationship of fibrinogen and D-dimer
with psychiatric symptoms and the presence of
physical symptoms require consideration of the
psychoneuroimmunological framework of CO-
VID-19. In addition, the presence of depression
and anxiety symptoms can be highly correlated
with the severity of the physiological conditi-
on, as reflected in the levels of peripheral inf-
lammation markers in the blood of the patients
having these psychological symptoms during a
COVID-19 infection (34). In the study of Guo et
al., symptom severity levels and CRP levels were
found to be related with depression symptoms
(11). A study conducted by Mazza and collea-
gues conducted that the fundamental systemic
inflammation index (Sll) -which is a reflection of
systemic inflammation and immune response
based on peripheral lymphocyte, neutrophil,
and platelet counts- was found to be positively
associated with depression and anxiety scores
in patient follow-ups (12). The immune respon-
se to coronaviruses induces local and systemic
production of cytokines, chemokines and other
inflammatory mediators (35). It is known that
coronaviruses can indirectly cause psychopat-
hological symptoms through immune response
(8). It has been proven that COVID-19 infection
triggers the excessive production of pro-inflam-
matory cytokines that may be associated with
neuropsychiatric symptoms, including IL-6(in-
terleukin-6), IL-8 (interleukin-8), IL-10 (interleu-

kin-10), IL-2R (interleukin-2 receptor),and tumor
necrosis factor TNF-alpha (4). It is known that
the irregularity of cytokines may cause depres-
sion symptoms (36 - 38) and anxiety symptoms
(39). It makes sense to consider viral infections
and subsequent immune activation as a form of
stress. The irregularity of stress can interact with
the pathogenesis of psychiatric symptoms. This
situation can also be affected by other variab-
les such as anti-inflammatory treatments (34).

Due to different factors such as social isolation,
perceived fear of the illness being dangerous,
uncertainty, physical discomfort, drug side effe-
cts, fear of infecting others, and negative news
on social media; COVID-19 patients may expe-
rience symptoms of anxiety, depression, and
post-traumatic stress. In our study, mean Acute
Stress Symptoms Scale score was found to be
7.2 (7.8 in inpatients/5.419 in outpatients). In
the validity and reliability study of Acute Stress
Symptoms Scale conducted in Turkey, the ave-
rage healthy group score was found to score
3.13 (23). Our findings indicate that patients
who have tested positive for COVID-19, have
symptoms of acute stress that are much more
in quantity compared to healthy population
(23). Stress symptoms were found to be high
both in previous studies conducted with COVID
patients and in studies conducted during the
SARS epidemic (11, 12, 14). When HADS was
evaluated according to the threshold values, 30
(20.5%) of the patients received scores above
the threshold in terms of anxiety and 63 (43.2%)
of the patients were above the threshold in
terms of depression. In previous coronavirus
outbreaks depression levels were %24.7-40.9,
while anxiety levels were % 27.6-44.2 among
patients (40). In a study conducted by Mazza et
al., in which COVID-19 patients were evaluated
by self-assessment at one month's follow-up
after treatment, depression symptoms were
found to be 31% and anxiety symptoms were
42% (12). In a study in which 103 COVID-19
patients were evaluated by online methods,
depression symptoms were reported by 60.2%
and anxiety symptoms were reported by 55.3%
(11). Although the numbers may vary depen-
ding on the scale and method chosen, the sy-
mptoms of depression and anxiety were gene-
rally found to be high in this group of patients.



In our study, it was found that the scores of Acute
Stress Symptoms Scale, STAI-T and HADS-Dep-
ression subscale of hospitalized patients were
statistically higher than those of home-treated
patients (p=0.046, p=0.001, p=0.006, respecti-
vely). In addition, it was found that there was
a statistically significant positive relationship
between age and STAI-S scale scores and STAI-T
scale scores (Rho=0.324, Rho=0.297, respec-
tively). One of the main consequences of the
pandemic is the increase of social isolation,
which is a significant risk factor strongly associ-
ated with depression, self-harm and suicide (41
- 43). The increase in social isolation in hospital
conditions and the inability to find adequate
social support in those conditions may have led
to these results. Older adults are known to be
quite vulnerable to the mental health consequ-
ences of social isolation, especially those in re-
sidential care (44). It was found that the Acute
Stress Disorder Scale levels of women showed
statistically higher significance than men. It has
also been stated in various previous studies that
women are psychopathologically more affected
from the Covid-19 pandemic (11, 12, 45 - 47).

In this study, it was found that the Acute Stress
Symptoms Scale levels of patients suffering
from body pain, cough and chest pain were
statistically significantly higher than those
who did not describe any of these symptoms
(p=0.017, p=0.025, p=0.025, respectively). Also
in our study, it was found that Acute Stress Sy-
mptoms Scale scores were higher in patients
with at least one symptom than in those wit-
hout any (p=0.022). In a study made in China
with 1738 participants, physical symptoms
such as cough, body aches, chills and fever were
found significantly associated with followed
scale scores of High Impact of events Scale
(IES-R), stress, anxiety or depression sub-scales
of Depression Anxiety Stress Scale (DASS) (48).

In this study, we revealed the presence of co-
morbid stress, depression and anxiety symp-
toms in COVID-19 patients, and it was con-
cordant to the literature. Given the alarming
impact of COVID-19 on mental health, we
think that these patients should also be eva-
luated from a psychiatric point of view star-
ting from the time they are first diagnosed.
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We have also shown that fibrinogen elevation
and D-dimer elevation may be associated with
psychiatric symptoms in Covid-19 patients.

Our study has some limitations. First of all, psyc-
hiatricsymptoms were collected with self-report
scales. No clinical interviews were conducted
with the patients to make an additional psychi-
atricdiagnosis. In addition, our study is cross-se-
ctional in nature. There is a need for follow-up
studies that can give a cause-effect relationship
on the subject. In future studies, the relationship
between Covid-19, inflammation and psychiat-
ric symptoms needs to be investigated further.
This will also contribute to decipher the relati-
onship between inflammation and psychiatric
symptoms and improve our knowledge of the
etiopathogenesis of these psychiatric disorders.
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OZET

AMAG: Alveollerin acik kalmasini saglayarak oksijenasyonu
dizeltmek amaciyla kullanilan positive end-expiratory pressu-
re (PEEP) uygulamasi obez hastalarda pndmoperitonyum sira-
sinda intrakranyal basincta (iKB) ek bir artisa neden olabilir. Bu
calismada laparoskopik cerrahi yapilacak obez hastalarda farkli
PEEP uygulamalarinin optik sinir kilif capina (OSKC) etkisi de-
gerlendirildi.

GEREC VE YONTEM: Calismaya ters trendelenburg pozisyo-
nunda laparoskopik cerrahi uygulanacak Amerikan Anesteziyo-
loglar Dernegi Fiziksel Statti Siniflandirmalari (ASA) 1-2 grubun-
da 18- 65 yas aras Viicut Kitle indeksi (VKI) 30 ve (izeri obez 26
hasta dahil edildi. Anestezi indlksiyonu sonrasi hastalar PEEP
5 grubu ve PEEP 8 grubuna randomize edilerek ayrildi. Hasta-
larin cinsiyet, yas, VKI'leri, ASA siniflamasi, vaka sirasinda belirli
araliklarla kaydedilen hemodinamik verileri ve OSKC degerleri
karsilastirihnlidi.

BULGULAR: Calismayi 22 hasta tamamladi. Cinsiyet disinda
(p=0,020), gruplar arasi demografik ve hemodinamik verilerde
farkhlik yoktu. Hastalarin OSKC'larinda dl¢ilen tiim zamanlarda
iki grup arasinda farklilik gézlenmemistir. OSKC'larini grup ici
karsilastirdigimizda, PEEP 5 grubunda grup ici farklilik gozlen-
mezken PEEP 8 grubunda pnomoperitonyum sonrasi 5.dk (T2),
30.dk (T3) ve cerrahi bitisteki (T4) 6lcimler bazal 6lclimlerinden
(T1) anlamli bir sekilde yliksek bulunmustur (p=0,010, p=0,003,
p=0,012).

SONUG: PEEP 8 ve PEEP 5 uygulamasinin iKB artisina benzer et-
kileri olsa da PEEP artislarinin ultrasonografi ile OSKC ol¢tilerek
yapilmasinin daha giivenli olacagini disiinmekteyiz.

ANAHTAR KELIMELER: Obezite, Laparoskopi, OSKC, PEEP, Ult-
rasonografi.
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ABSTRACT

OBJECTIVE: Positive end-expiratory pressure (PEEP) appli-
cation, which is used to improve oxygenation by keeping the
alveoli open, may cause an additional increase in intracranial
pressure (ICP) during pneumoperitoneum in obese patients. In
this study, the effect of different PEEP applications on the optic
nerve sheath diameter (ONSD) in obese patients undergoing
laparoscopic surgery was evaluated.

MATERIAL AND METHODS: The study included 26 patients
with a Body Mass Index (BMI) of > 30 and the American Society
of Anesthesiologists (ASA) I-Il status undergoing laparoscopic
surgery in the reverse Trendelenburg position. After anesthesia
induction, the patients were randomly allocated to either the
PEEP 5 group or the PEEP 8 group. The patients were compared
with respect to age, gender, BMI, ASA status, operations perfor-
med, and the hemodynamic data and ONSD values recorded
intraoperatively at regular intervals.

RESULTS: 22 patients completed the study. Except for gender
(p=0.020), there was no difference in demographic and hemod-
ynamic data between the groups. No difference was observed
between the groups in respect of ONSD measurements at all
times. In the intra-group comparisons, there was no differen-
ce in the ONSD values within the PEEP 5 group, whereas in the
PEEP 8 group, the measurements at 5 minutes (T2) and 30 mi-
nutes (T3) after pneumoperitoneum, and at the end of surgery
(T4) were significantly higher than the basal measurements (T1)
(p=0.010, p=0.003, p=0.012).

CONCLUSIONS: Although PEEP 8 and PEEP 5 applications
have similar effects to ICP increase, we thought that it would
be safer to apply PEEP increments by measuring ONSD via ult-
rasonography.

KEYWORDS: Obesity, Laparoscopy, ONSD, PEEP, Ultrasonog-
raphy.
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INTRODUCTION

Obesity, which is now a global epidemic,
is accepted as a complex and multifactori-
al disease that negatively affects health. An
increase in intra-abdominal pressure (IAP)
is associated with obesity, and it has been
reported that IAP increases as waist cir-
cumference increases in obese patients (1).

Laparoscopic surgery, as an alternative to open
surgery, is widely applied because of advanta-
ges such as decreased bleeding and postopera-
tive pain, less hospital stay, and enhanced cos-
metic results. However, using carbon dioxide
(CO2) pneumoperitoneum (PNP) is necessary
for laparoscopy to improve the operator's visu-
al area, which can cause undesirable effects af-
fecting many systems, including the respiratory
and central nervous systems (2). Atelectasis and
areduction in functional residual capacity (FRC)
caused by general anesthesia are further incre-
ased by abdominal CO2 insufflation, and incre-
ased IAP and atelectasis reduce lung complian-
ce. Partial arterial oxygen pressure (PaO2) also
decreases due to atelectasis, decreased FRC,
ventilation/perfusion disorder, and pulmonary
shunts. In obese patients, the decrease in FRC
is greater during anesthesia, and there is a line-
ar relationship between Body Mass Index (BMI)
and FRC. Obese patients are more vulnerable to
atelectasis (3). Alung protective ventilation stra-
tegy consisting of low tidal volume and positi-
ve end-expiratory pressure (PEEP) ventilation is
known to evolve postoperative respiratory out-
comes in patients at high surgical risk, including
patients undergoing laparoscopic surgery (4).

Evaluation of optic nerve sheath diameter
(ONSD) with non-invasive ultrasonography
has been shown to be proper in defining ra-
ised intracranial pressure (ICP) as it reflects
pressure changes in the subarachnoid space
and variations in cerebrospinal fluid in the op-
tic nerve sheath (5). While consensus has not
yet been reached in the literature regarding
ONSD baseline for increased ICP, in one recent
study, ONSD of 5mm was defined as an indi-
cator of high ICP, while ONSD >5.5 mm was
considered significant in obese patients (6).

Although there are studies investigating the
relationship between obesity and ICD in lapa-

roscopic bariatric surgery in the literature, the
number of studies comparing PEEP is limited
(6). The purpose of this study was to interp-
ret the effect of different PEEP applications
on optic nerve sheath diameter in obese pa-
tients who were planning to undergo lapa-
roscopic surgery under general anesthesia.

MATERIAL AND METHODS

This randomized clinical study prospectively
enrolled 26 patients, aged 18-65 years, with
American. Society of Anesthesiologists physical
status (ASA) I-Il and a Body Mass Index (BMI) of
>30, who were undergoing laparoscopic ge-
neral surgery (obesity, cholecystectomy, hiatal
hernia repair). Patients with chronic obstructive
pulmonary disease (COPD), severe heart failure,
hypertension, seizures, glaucoma, eye and eye-
lid infection, patients with a history of disease
that may cause increased intracranial pressure
(intracranial mass, edema, hematoma, abscess,
presence of cyst, hydrocephalus),and pregnant
patients were not included in the study. Cases
which were converted from laparoscopy to
open surgery and those who were hypertensive
intraoperatively were excluded from the study.

Entering the operation room, standard anest-
hesia monitoring (peripheral oxygen saturati-
on (SPO2), electrocardiogram (ECG), non-inva-
sive arterial blood pressure (BP), and end-tidal
carbon dioxide (ET-CO2)) was applied to all
patients. After preoxygenation, the patients
were intubated by applying standard general
anesthesia induction (Aritmal 1mg/kg, Propo-
fol 2mg/kg, Fentanyl 2mcg/kg, Rocuronium
0.6 mg/kg). Anesthesia was continued with 1
MAC Desflurane in a 50% oxygen/air mixture,
1 mcg/kg fentanyl, and 0.1 mg/kg rocuronium
at 30 min intervals. All patients were ventilated
with an Avance anesthesia machine (GE Healt-
hcare, Madison, WI, USA) (Datex-Ohmeda, Inc,
Madison WI 53707-7550 USA9). Using numbe-
red sealed envelopes, the patients were ran-
domly separated into two groups: the PEEP
5 group (n=13) and the PEEP 8 group (n=13).
In both groups, the inspiratory to expiratory
time ratio was 1:2, and the inspired oxygen
fraction (FIO2) was 0.5 (balanced with air).

Ventilator settings in Group PEEP 5 were a
tidal volume of 6 ml/kg according to Ide-



al Body Weight (IBW) and PEEP set at 5 cm
H20. In Group PEEP 8, tidal volume was 6
ml/kg (IBW) and PEEP was set to 8 cm H20.
The respiratory rate was corrected to keep
ETCO2 between 30-40 mmHg in both groups.

At the end of the surgical operation, suggam-
madex (2mg/kg, iv) was administered to re-
verse neuromuscular blockade and patients
were extubated and taken to the recovery
room. (Propofol, Fentanyl, and Rocuronium
were administered according to lean body we-
ight (LBW), and Sugammadex was administe-
red according to IBW (7). IBW was calculated
using the formula “45.5 + 0.91 x (Height (cm)
- 152.4)" for females, and “50 +0.91 x (Height
(cm) - 152.4)” for males and LBW=IBWx1.2)

Age, gender, weight, BMI, ASA classification,
type of surgery, and operation time were recor-
ded for each patient. Hemodynamic parameters
of non-invasive mean arterial pressure, heart
rate, peripheral O2 saturation, and ETCO2 were
recorded at regular intervals intraoperatively.

Optic Nerve Sheath Diameter (ONSD) Measurement

In the ONSD measurements, a thick layer of
sterile water-soluble gel was applied to the
closed upper eyelid, and then a linear 12
MHz ultrasound probe (Philips Xperius Ult-
rasound HC795101, 4-12 MHz) was carefully
placed on the upper eyelid over the gel. Wit-
hout applying excessive pressure, the ent-
rance of the optic nerve to the orbital glo-
be was viewed on the monitor in 2D mode.

ONSD measurements were taken from the area
between the hyperechoic dural sheaths loca-
ted at the edge of the hypoechoic subarachno-
id area surrounding the optic nerve. The image
with the most suitable contrast was identified,
then the image was frozen and the diameter of
the ONSD was measured 3 mm behind the op-
tic disc using an electronic caliper in both eyes
and the mean value was used in the analysis
(Image 1). After the measurement was finis-
hed, the gel applied to the eyelid was wiped
with a clean napkin. The ONSD measurements
were taken by a single anesthesiologist, 4 times
in total throughout the surgery; prior to PNP
(baseline, T1), during insufflation at 5 minutes
(supine, T2) and 30 minutes (reverse-Trende-
lenburg, T3), and after deflation of PNP (supi-
ne, T4). The pneumoperitoneum was main-
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Imge 1: The diameter of the ONSD was measured 3 mm behind
the optic disc using an electronic caliper

Ethical Committee

Ethics committee approval was obtained from
the Ethics Committee of Afyonkarahisar He-
alth Sciences University , Faculty of Medicine
(June 17,2019 with a codenumber 2011-KAEK-
2/2019-224).

Statistical Analysis

The sample size was determined regarding
original research articles in the literature (6).
The primary end-point of the study was defined
as an increase in ONSD values of 10% (ONSD
in obese patients was mean 5.5 mm, the stan-
dard deviation was 0.5 mm (6). Using G-Power
3.1.9.2 software, the sample size was determi-
ned to be 22 patients to produce a significant
difference with an effect size of 0.5, a = 0.05,
and power =80%. Considering a drop-out rate
of 15%, it was planned to include 26 patients.
Statistical analyses were performed using SPSS
software (SPSS version 20; SPSS, Inc., Chicago,
IL, USA). Descriptive analyses were assessed as
mean and standard deviation values for nor-
mally distributed variables, and median and
(minimum-maximum) values for non-normally
distributed variables. The Mann-Whitney U-test
and Student’s t-test were used to compare con-
tinuous variables, and the Chi-square test was
used to compare categorical variables. The Pai-
red Samples test was used to compare preope-
rative and postoperative variables. A value of
p< 0.5 was considered statistically significant.

RESULTS

Initially 26 patients aged 18-65 years with
a BMI of =30, in the ASA 1-2 group who
underwent laparoscopic surgery in the reverse
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Trendelenburg position were enrolled. The
study was completed with 12 patients in the
PEEP 5 group and 10 patients in the PEEP
8 group; one patient from each group was
hypertensive during the surgery and two
patients in the PEEP 8 group were converted
from laparoscopic surgery to open surgery. So
these 4 patients were not included for study.
There was no difference in demographic
data between the groups in terms of
age, BMI, comorbidity and ASA (Table 1).

Table 1: Demographic data of patients, and distribution of sur-
geries according to the groups

Group PEEP 5 Group PEEP 8 Total P
(=12 (n=10) (0=22)
Gender, F/M, 7(58.3) /5 (41.7) 10 (100) / 0 17 (773)/ 0.020%
n (%) 5(22.7)
Age (vears) 3975+ 13.72 46.10 £11.79 0.264"
BMI, kg/m2 36.82 (30.42 - 46.67) 34.18 (30.20 - 48.40) 0.895¢
ASA, 1/11, n (%) 7(583) /5 (41.7) 2(20) / (80) 8 9 (40.9) / 0.069¢
13 (59.1)
Additional  disease, 8 (66.7) / 4(40) / 6 (60) 12 (54.5)/ 0211
none/yes,
4(333) 10 (45.5)
n (%)
Type of surgery
Laparoscopic
cholecystectomy/
6(50) / 7(70)/ 13 (59.1) / 0232
Bariatric  surgery/
Hiatal hernia 3(25)/ 3(30)/ 6(27.3)/
3(25) 0 3(13.6)
Duration of Surgery 75 (49-155) 65.5 (51-130) 68 (49-155) 0923¢

(minutes)

“Student’s t-test, “Mann Whitney U-test, #Chi-Square test

BMI; Body mass index, F/M; female/male

Data are defined as number of patients (percentage), mean + standard deviation, and median (minimum-maximum)
values.

The gender difference between the groups was
significant with a total of 17 female (77.3 %) and
5 male (22.7 %) patients (p=0.020). There was
no significant difference between the groups
in terms of the type of operations performed
and their duration (p=0.232; p=0.923, (Table 1).
Non-invasive mean arterial pressure (MAP)
and heart rate of the patients were similar in
both groups intraoperatively (Figure 1a-1b).

Mean Arterial Pressures
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Figure 1a: Mean arterial pressures of patients
T1; prior to induction (baseline),

T2; 5 minutes after induction

T3; during insufflation at 5minutes (supine),
T4; 30 min (reverse-Trendelenburg),

T5; after deflation of PNP (supine)

T6; post extubation

Heart rates of patients
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Figure 1b: Heart rates of patients

T1; prior to induction (baseline),

T2; 5 minutes after induction

T3; during insufflation at 5minutes (supine),
T4; 30 min (reverse-Trendelenburg),

T5; after deflation of PNP (supine)

T6; post extubation

The ETCO2 and P peak levels of the patients
were similar in both groups intraoperatively
(Table 2).

Table 2: Comparisons of intraoperative ETCO2 and P peak le-
vels of the patients

Group PEEP 5 Group PEEP 8 P

(n=12) (n=10)
ETCO2 T1, mmHg 34.66 +2.34 35.00+3.43 0.790"
ETCO2 T2, mmHg 35.83+2.36 3730226 0.156"
ETCO2 T3, mmHg 36.25+2.52 35.80+1.93 0.650"
ETCO2 T4, mmHg 34.33+2.30 3340+ 1.57 0.292"
P peak T1, cmH20 19.50 (15-30) 19 (15-30) 0.894#
P peak T2, cmH20 25.25+4.80 27.10+3.72 0.333"
P peak T3, cmH20 26.00 +4.43 25.00 + 4.66 0.612"
P peak T4, cmH20 22.00£2.89 22.20+4.13 0.895"

*Student’s T-test, “Mann Whitney U-test, ETCOZ; end tidal carbondioxide

T1; 5 minutes after anesthesia induction, T2; 5th minute of pneumoperitoneum, T3; 30th minute of
pneumoperitoneum, T4; end of surgery,

Data are defined as mean * standard deviation, and median (minimum-maximum) values.

The ONSD values were compared between and
within the groups (Table 3, Table 4a - 4b).

Table 3: Comparisons of ONSD values between the groups

Group PEEP 5 Group PEEP 8 (n=10) p*
(n=12)
ONSD, mm T1 5.55+0.54 5.46 +0.48 0.705
ONSD, mm T2 5.64 +0.34 5.84+0.68 0417
ONSD, mm T3 5.60 +0.39 5.86 +0.63 0.258
ONSD, mmT4 5.44 +0.45 5.88+0.73 0.101

*Student -T test,

T1; prior to PNP (baseline),

T2; during insufflation at 5 (supine) ,

T3; 30 min (reverse-Trendelenburg),

T4; after deflation of PNP (supine)

Data are defined as mean * standard deviation values.

Table 4a: Comparisons of ONSD values in Group PEEP 8

Group PEEP 8,n=10 P*

T1 (5.46  0.48) / T2 (5.84 £ 0.68) 0.010
T1 (5.46 * 0.48) / T3 (5.86  0.63) 0.003
T1 (5.46 + 0.48) / T4 (5.88 + 0.73) 0.012
T2 (5.84 + 0.68) / T1 (5.46 + 0.48) 0.010
T2 (5.84 £ 0.68) / T3 (5.86  0.63) 0.841
T2 (5.84 + 0.68) / T4 (5.88 £ 0.73) 0776
T3 (5.86  0.63) / T1 (5.46  0.48) 0.003
T3 (5.86 + 0.63) / T2 (5.84% 0.68) 0.841
T3 (5.86 + 0.63) / T4 (5.88 £ 0.73) 0.843
T4 (5.88 + 0.73) / T1 (5.46 + 0.48) 0.012
T4 (5.88 + 0.73) / T2 (5.84  0.68) 0.776
T4 (5.88 £ 0.73) / T3 (5.86 £ 0.63) 0843

" Paired Samples test

T1; prior to PNP (baseline),

T2; during insufflation at 5 (supine) ,

T3; 30 min (reverse-Trendelenburg),

T4; after deflation of PNP (supine)

Data are defined as mean # standard deviation values.



Table 4b: Comparisons of ONSD values in Group PEEP 5

Group PEEP 5, n=12 P

T1 (5.55 £ 0.54) / T2 (5.64 £ 0.34) 0.396
T1 (5.55 + 0.54) / T3 (5.60 + 0.39) 0.585
T1 (5.55 £ 0.54) / T4 (5.4 £ 0.45) 0313
T2 (5.64 £ 0.34) / T1 (5.55 £ 0.54) 0.396
T2 (5.64 + 0.34) / T3 (5.60 £ 0.39) 0.722
T2 (5.64 £ 0.34) / T4 (5.4 £ 0.45) 0.056
T3 (5.60 + 0.39) / T1 (5.55  0.54) 0.585
T3 (5.60 £ 0.39) / T2 (5.64 £ 0.34) 0.722
T3 (5.60 + 0.39) / T4 (5.44 £ 0.45) 0.069
T4 (5.44 £ 0.45) / T1 (5.55 £ 0.54) 0313
T4 (5.44 + 0.45) / T2 (5.64 £ 0.34) 0.056
T4 (5.44 + 0.45) / T3 (5.60 + 0.39) 0.069

* Paired Samples test

T1; prior to PNP (baseline),

T2; during insufflation at 5 (supine) ,

T3; 30 min (reverse-Trendelenburg),

T4; after deflation of PNP (supine)

Data are defined as mean * standard deviation values.

No significant difference was found between
the two groups in respect of the ONSD measu-
rements at all times (Table 3). In the intra-group
comparisons, the measurements of the pa-
tients in Group PEEP 8 during insufflation at 5
min (supine, T2) and at 30 mins (reverse-Tren-
delenburg, T3), and immediately after deflation
of PNP (supine, T4) were found to be signifi-
cantly higher than the basaline ONSD measu-
rements (p=0.010, p=0.003, and p=0.012, res-
pectively) (Table 4a). The ONSD measurements
of the Group PEEP 5 patients did not differ sig-
nificantly at any of the time points (Table 4b).

The ONSD values were then evaluated by
separating the patients into 3 groups according
to BMI (Group 1: BMI=30-30.4, Group 2: BMI =
35-39.9, Group 3: BMI > 40), and no statistically
significant difference was observed between
thegroups.InGroup 1and Group 2, theincreases
at T2 and T3 almost returned to baseline
values at T4, and in Group 3, the increase at
T2 and T3 remained high at T4 (Table 5a).

Then we compared the mean ONSD values of
group of patients with BMI> 40 at Table 5b. The
mean ONSD values were similar between the
groups.

Table 5a: Comparisons of ONSD values according to patient
BMI values

BMI=30-34.9  BMI=35-39.9  BMI=40 (n=7) p'
(n=10) (n=5)

T1 546 +0.41 5.65 £ 0.70 548+053 0.796

T2 5.76 £ 0.45 5.68 £ 0.50 5741068 0964

T3 5.66+0.46 5.70 £ 0.43 5824068 0824

T4 5.56+0.48 5.54+0.42 582+091 0670

"ANOVA, BMI; body mass index

T1; prior to PNP (baseline),

T2; during insufflation at 5 (supine) ,

T3; 30 min (reverse-Trendelenburg),

T4; after deflation of PNP (supine)

Data are defined as mean + standard deviation values.
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Table 5b: Comparisons of ONSD values of patients’ with BMI>
40 between two groups

Group PEEP 5 (n=3)

Group PEEP 8 (n=4) p'

T1 52340.58 567 +047 0319
T2 53040.21 6.07£0.75 0.153
T3 543037 6,120.75 0212
T4 5234027 6,26+1.01 0.151

*Student T test, BMI; body mass index

T1; prior to PNP (baseline),

T2; during insufflation at 5 (supine),

T3; 30 min (reverse-Trendelenburg),

T4; after deflation of PNP (supine)

Data are defined as mean + standard deviation values

DISCUSSION

PEEP application, which is used to improve oxy-
genation by keeping alveoli open, may cause
an additional increase in intracranial pressure
ICP by compressing cerebrospinal flow outflow
and cerebral venous drainage during pneu-
moperitoneum in obese patients undergoing
laparoscopic surgery (6, 8). There are studies in
literature investigating whether PEEP applica-
tion increases or does not affect ICP (6, 9, 10).
However, no study could be found investiga-
ting the effect of different PEEP applications on
ONSD in obese patients who underwent lapa-
roscopic surgery in reverse Trendelenburg posi-
tion. The most important findings of this study
were, 1) no significant difference was found
between the two groups in the measurements
performed at the 5th minute after PNP in the
supine position (T2) or at the 30th minute in the
reverse Trendelenburg position (T3) (p=0.417,
p=0.258), 2) in the within group comparisons,
all measurements (T2, T3, T4) during PNP in the
group applied with 8 cmH,O PEEP were signifi-
cantly higher than the basaline ONSD measu-
rements (T1) whereas the ONSD measurements
of Group PEEP 5 patients did not differ signi-
ficantly in all positions, 3). When the patients
were compared according to BMI, it was obser-
ved that the increases in ONSD after PNP conti-
nued, was terminated in patients with BMI > 40.

Morbidly obese patients are more prone to im-
prove atelectasis due to decreased lung comp-
liance and FRC. A minimal level of PEEP (3-5 cm
H,O) is applied to help patients maintain their
normal FRC, while not stretching the normally
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ventilated alveoli. There are three clinically app-
licable levels of PEEP: Minimum or physiological
PEEP: Minimum levels of PEEP (3 - 5 cm H,0)
are administered to help maintain the patient's
normal FRC. It does not cause complications as
a very small amount of pressure is applied with
minimum PEEP. Moderate PEEP: Its limits are
5 - 15 cm H,0. It is the most commonly used
therapeutic PEEP range. Maximum PEEP: Valu-
es above 15 cm H,0 are considered high PEEP
acceptable. It is useful in some special diseases
(ARDS etc.). We used 5 cm H,O minimal PEEP
and 8 cm H,O moderate PEEP as in the study
done by Chin et al. (10). Fahry et al. showed a
decrease in thorax and lung compliance during
laparoscopic surgery and reported that this
may be important, especially in obese or pul-
monary pathology patients (11). Muench et al.
examined the effects of different PEEP levels on
ICP, cerebral oxygenation, regional cerebral blo-
od flow, and systemic hemodynamic variables,
and examined the effects of PEEP levels ranging
from 0 to 20 cm H,0O, and found that increased
PEEP pressures caused a significant decrease in
MAP and cerebral blood flow (12). However, the
change in cerebral blood flow was stated to be
mainly due to the change in MAP, and that ce-
rebral perfusion was not impaired when stable
MAP was maintained. In the current study, the
mean arterial pressures of the patients were wit-
hin normal ranges in both groups, and there was
no statistically significant difference between
the groups. During the operation, the patients
were followed up with EtCO, monitoring, which
was attempted to be kept within a certain ran-
ge. In this way, it was tried to prevent the incre-
ase in CO, that would cause an increase in ICP.

Although invasive methods are the gold stan-
dard for ICP measurement, non-invasive ima-
ging methods such as CT and MR are also used.
However, real-time measurements cannot be
made precisely with these imaging methods,
and they take time to perform and repeat (13).
The method of determining increased ICP by
measuring the ONSD with the help of ocular
ultrasonography is becoming widespread and
when it is compared with pressure measure-
ments using intraparenchymal or intravent-
ricular devices, results with ultrasound have
been shown to have high consistency and

correctness (14, 15). As yet, there is no defini-
tive consensus on the normal values of ONSD,
but it has been stated that changes in ICP are
strongly correlated with changes in ONSD and
any increase in ONSD can be used to determi-
ne increased ICP. Ultrasonographic measure-
ment requires experience and there is a risk of
operator-related subjective data measurement.
However, compared to other complex ultraso-
nographic measurements of ONSD, it is adequ-
ately and well standardized, and the results
can be easily reproduced. In previous studies
comparing the gold standard methods of ICP
measurement with ONSD, it was shown that
ONSD values > 6.3 mm were associated with
96 % increased ICP (20 mmHg) (14). In a study
of patients who underwent laparoscopic pros-
tatectomy, Chin et al. compared the change
in ONSD diameter in a group not applied with
PEEP and in a group applied with 8 cmH,O PEEP
(10). The measurements at T1 time (post-a-
nesthesia induction-pre-PNP) were found to
be significantly increased in the PEEP group
compared to TO (pre-anesthesia induction, ba-
sal values) (p=0.021). After PNP, both groups
showed an increase in their measurements
following the baseline and PEEP application of
ONSD, but no significant difference was obser-
ved between the two groups (p=0.618) (10). In
the current study, no significant difference was
found between the two groups in the measure-
ments performed at the 5th minute after PNP
in the supine position (T2) and at the 30th mi-
nute in the reverse Trendelenburg position (T3)
(p=0.417, p=0.258). However, when compared
within the groups, there was no significant dif-
ference between the measurements taken at 5
and 30 minutes after PNP application and the
baseline value in the PEEP 5 group (p=0.396,
p=0.583), whereas a significant difference was
found in the PEEP 8 group (p=0.010, 0.003). In
addition, when PNP was terminated, no dif-
ference was observed between T4 values and
baseline (T1) ONSD values in the PEEP 5 group
(p=0.313), while a significant difference was
observed in the PEEP 8 group (p=0.012). Alt-
hough we used moderate PEEP of 8 cm H20,
mean ONSD values increased during PNP. If we
consider that the BMIs, operation times, and
types of patients were similar in both groups,
we can think that the high ONSD values may



be due to high PEEP. When the patients were
grouped according to BMI, it was observed that
the high ONSD values persisted after PNP was
terminated in patients with BMI > 40. Conside-
ring the surgery and its duration, this differen-
ce may be more pronounced in patients with
higher BMI in long-lasting laparoscopic cases.
In the current study, although the mean ONSD
values in the PEEP 8 group were higher than
the PEEP 5 group, no statistical difference was
found between the two groups. We thought
that this similarity might be due to the small
number of patients in the groups. Similarly, in
a meta-analysis by Kim et al., a significant inc-
rease was seen in ONSD measurements perfor-
med in prolonged laparoscopic surgeries (16).

As there is no definite consensus about the
normal breakpoints of ONSD, the effects of
PNP, position and PEEP application have been
examined in most studies to date by compa-
ring the baseline values of all patients and
comparing the groups. Maude et al. found a
mean baseline ONSD diameter of 441 mm
(4.25-4.7) in 136 normal subjects (17). In a
study by Dip et al.., the mean initial ONSD va-
lue was found to be 4.81 mm (6). In the pre-
sent study, the mean initial ONSD values me-
asured in both groups were determined as
5.55+0.54 and 5.46+0.48 mm, respectively.

One of the indispensable components of la-
paroscopic surgeries is position. Head down
(Trendelenburg) and head up (reverse Trende-
lenburg) positions are used to provide adequ-
ate vision. The effects of increased ICP due to
PNP applied in both positions on cerebral per-
fusion have not been clearly demonstrated
(18, 19). In animal experiments, it has been
reported that the PNP and head-up positi-
on increase by approximately 10 mmHg (20).
However, in laparoscopic surgeries performed
in the head-down position, CVP and ICP have
been shown to significantly increase with inc-
reasing pressure in the right atrium, and ICP
has been shown to increase with the increa-
se in MAP (21). Awad et al. examined patients
who underwent laparoscopic radical prosta-
tectomy and reported that intraocular pres-
sure increased by approximately 13.3mmHg
in relation to the duration of surgery (19).
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In laparoscopic cholecystectomy, hiatal her-
nia repair, and sleeve gastrectomy operations,
the head-up position (reverse Trendelenburg)
is used. In this position, the decreased venous
return due to PNP may deepen, and the car-
diac index may decrease with preload. After-
load may increase with increasing MAP, syste-
mic, and pulmonary vascular resistance (22).
In the current study, it was attempted to pro-
vide safe cerebral perfusion pressure by giving
a position of 30°-45°. No significant increase
after PNP was observed in the PEEP 5 group
but in the PEEP 8 group a significant increase
was observed in the measurements after PNP.

Limitations of this study could be considered
to be the absence of a patient group who did
not receive PEEP and the fact that the PEEP 8
group consisted of only females despite rando-
mization. Also not excluding morbidly obese
patients was one of the limitations of our study
too. Although we did not exclude morbidly
obese patients from the study, the median BMI
of patients in our study group was 36.82 in the
PEEP 5 group and 34.18 in the PEEP 8 group.

Obese patients are associated with more increa-
sedIAPandICP comparedtonon-obese patients,
necessitating more careful PEEP applications
when PNP is applied in laparoscopic surgery. In
this study, PEEP 8 and PEEP 5 applications were
observed to have similar effects on ICP increase
in cases of laparoscopic surgery performed in
the reverse Trendelenburg position. However,
as the duration of PNP increased, the ICP incre-
ase in the PEEP 8 group increased significantly.
The measurement of ONSD with USG could be
considered for more widespread use in laparos-
copic surgeries, especially in morbidly obese
patients with BMI =40, since non-invasive USG
measurements may make PEEP increases safer.
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OZET

AMAG: Lenfédem (LO) tanusi ile takip edilen hastalarda tamam-
layici ve alternatif tedavi (TAT) kullanim sikliginin, ttiriintin, bilgi
kaynaginin, kullanma nedeninin, algilanan yararin ve kullanan
grubun 6zelliklerinin belirlenmesi.

GEREC VE YONTEM: Calismaya meme kanseri ile iliskili LO ta-
nisi ile takip edilmekte olan, 20-90 yaslari arasinda 100 hasta
dahil edildi. Hastalarin sosyodemografik 6zellikleri, kemotera-
pi ve radyoterapi seans sayilari ve kullanilan medikal tedavileri
ylz ylize goriisme yontemi ile sorgulandi. Ayrica hastalardan
‘Meme Kanserine Bagli Lenfédem Tanil Hastalarda TAT Kullanim
Sikhgr' bashkh soru formunu doldurmalari istendi.

BULGULAR: Ortalama yaslar 54.6+ 9.3 yil olan hastalarin en az
bir TAT yontemi kullanma orani %77.0 olarak saptandi . TAT yon-
temi olarak en ¢ok masajin (n=40) ve dua etmenin (n=38) tercih
edildigi saptandi. Bitki kullanan hasta sayisi 12 idi. Hastalarin
%48.2'si kullanmaya kendisinin karar verdigini, %19.2'sinin ise
doktor tavsiyesi ile TAT kullanmaya basladigini ifade etti. Doktor
tavsiyesi ile TAT kullanan hastalarda tercih edilen yontemler si-
rastyla; kinesiotaping uygulamasi (n=24), distk gugli lazer uy-
gulamasi (n=19) ve yoga (n=7) idi. Calismamizda TAT kullanan
hastalarin sadece %35'inin bu konuda doktoruna bilgi verdigi
gorulda.

SONUCG: LO hastalarinin yaklasik yarisinin TAT kullanimi ile ilgili
saglik calisanlarina bilgi vermedidi, bir ¢cok hastanin tani alir al-
maz veya tedavileri halen devam etmekte iken bu yontemleri
kullandigi belirlenmistir. Ozellikle LO ile ilgilenen klinisyenlerin
rutin degerlendirme icinde yer alarak TAT yontemlerini doki-
mente etmeleri ve TAT yontemlerinin potansiyel zararlari hak-
kinda bilgi sahibi olup hastalar dogru yénlendirmeleri gerek-
mektedir.

ANAHTAR KELIMELER: Lenfédem, Geleneksel ve tamamlayic
tedavi, Meme kanseri.
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ABSTRACT

OBJECTIVE: Determining the frequency, type, source of infor-
mation, reason for use, perceived benefit, and characteristics
of the user group of complementary and alternative therapy
(CAM) in patients with lymphedema (LE).

MATERIAL AND METHODS: A total of 100 patients aged 20-90
years, who were being followed up with the diagnosis of breast
cancer-related LE, were included in the study. Sociodemograp-
hic characteristics of the patients, number of chemotherapy and
radiotherapy sessions and medical treatments were questioned
by face-to-face interview method. In addition, patients were as-
ked to fill out the question form titled ‘Frequency of CAM Use in
Patients Diagnosed with Lymphedema Due to Breast Cancer".

RESULTS: In patients with the mean age of 54.6+ 9.3 years,
77.0% used at least one CAM method. It was determined that
massage (n=40) and praying (n=38) were mostly preferred as
CAM methods. The utilization rate of the plant was 12. It was
discovered that 48.2% of the patients chose to use it on their
own, while 19.2% began using it on the advice of a doctor. The
preferred methods in patients using CAM with the advice of a
doctor are respectively; kinesiotaping application (n=24), low
level laser application (n=19) and yoga (n=7). In our study, it
was observed that only 35% of the patients using CAM infor-
med their doctor about this issue.

CONCLUSIONS: It has been determined that about half of LE
patients do not inform health professionals about the use of
CAM, and many patients use these methods as soon as they re-
ceive a diagnosis or while their treatment is still ongoing. Clini-
cians, especially those interested in LE, should document CAM
methods by taking part in routine evaluation and have infor-
mation about the potential harms of CAM methods and guide
patients correctly.

KEYWORDS: Lymphedema, Complementary and alternative
therapy, Breast cancer.
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GiRiS

Lenfédem (LO), bozulmus lenf tasinmasi nede-
niyle viicudun bir veya daha fazla bolimiinin
kalici sismesi ile karakterize, kronik ve ilerleyici
bir durumdur (1). Mevcut literatiirde kompleks
dekonjestif tedavi (KDT), LO tedavisinde ulusla-
rarasi standart konservatif tedavi yontemi ola-
rak kabul edilmektedir (2). Bunun yanisira pno-
matik kompresyon pompalari, dustik gliclt lazer
tedavisi veya kinesiotaping gibi uygulamalarin-

dan bir veya daha fazlasi da hastalarin mevcut
klinik durumlarina gore kullanilabilmektedir (3).

Tamamlayici ve Alternatif Tedavi Merkezi tara-
findan tamamlayic ve alternatif tedavi (TAT)
yontemleri 5 baslikta siniflandiriimaktadir (4).
Bu yontemler; homeopati, ayurveda gibi alter-
natif medikal sistemler, mizik tedavisi, dua gibi
vicut-zihin tibbi tedavileri, bitkiler, hayvansal
drtinler gibi biyolojik temelli tedaviler, masaj,
manuplasyon gibi manipulatif ve viicuda yo6-
nelik sistemler ve manyetik alan, gigong gibi
enerji terapileri seklinde basliklar altinda top-
lanmistir. TAT yontemleri hem genel populas-
yonda, hem de kanserli hasta populasyonunda
gittikce artan bir siklikta kullanilmaktadir. Bu
tedavilerin kullanim nedenlerine bakildiginda;
bakimi ve tedavisi gli¢ hastaliklarda artis olma-
si, maliyetlerinin nisbeten yliksek olmasi ve bu
olanaklara ulasmanin daha guc¢ olmasi, saglik
calisanlarinin hastalarina yeterli sireyi ayira-
mamasi, tedavi yontemlerinin yan etkilerinden
kacinma sayilabilir. Meme kanseri ya da jineko-
lojik kanserlerden sonra lenfodem gelisen has-
talarin yaklasik %50'sinin TAT yontemlerine bas-
vurduklari ve bunlarin da yarisindan fazlasinin
en az iki TAT yontemini kullandigi bildirilmekle
birlikte bu hasta grubunda yapilan calismala-
rn sinirh oldugu gorilmektedir (5). Kompli-
kasyonlarin engellenmesi, tedaviye uyumun
artinlmasi ve basarili bir tedavi yonetimi icin,
saghk profesyonelleri, hastalarin kullandiklari
TAT yontemlerini, kullanim surelerini, kullanim
sebeplerini, TAT kullanimini etkileyen faktor-
lerin neler oldugunu bilmek durumundadir.

Biz bu calismamizda lenfédem tanisi ile takip
ettigimiz hastalarimzda TAT kullanim sikhgini,
tdrund, bilgi kaynadini, kullanma nedenini, al-
gilanan yarari ve kullanan grubun 6zelliklerini
belirlemeyi amagladik.

GEREC VE YONTEM

Galismaya Fiziksel Tip ve Rehabilitasyon polik-
liniklerinde meme kanseri ile iliskili lenfodem
tanisi ile takip edilmekte olan, 20 - 90 yaslan
arasinda, herhangi bir kognitif problemi ol-
mayan 100 hasta dahil edildi. Hastalarin sos-
yodemografik 6zellikleri ve uygulanmis olan
tedavileri yuz yuze gorisme yontemi ile sor-
gulandi. Ayrica hastalardan ‘Meme Kanserine
Baglh Lenfodem Tanili Hastalarda TAT Kullanim
Sikhigr” baslikh soru formunu doldurmalari is-
tendi. Bu form hastalarin TAT ydntemlerine
basvurup basvurmadigi, basvuruldu ise bu
yontemlerin neler oldugu, kullanma karari-
nin nasil verildigi ve fayda veya zarar gorip
gormedigi gibi sorularindan olusmakta idi.

Etik Kurul

Calismamiza Ege Universitesi Tip Fakdltesi Kli-
nik Arastirmalar Etik Kurulu tarafindan 19-6/26
numarali karar ile onay alinmistir. Tum katilimci-
lardan yazili ve s6zli onam alinmistir.

istatistiksel Analiz

Analizler SPSS 22.0 programi ile yapildi. Elde
edilen veriler tanimlayici istatistikler (aritmetik
ortalama, standart sapma) ile degerlendirildi.
istatiksel karsilastirmalarda parametrik kosul-
larin saglandigi durumlarda Bagimsiz Grup T
Testi parametrik kosullarin saglanmadigi du-
rumlarda Mann Withney U testi kullanildi. Ka-
tegorik degiskenler icin ki kare testi kullanild.
P<0.05 istatiksel olarak anlaml kabul edildi.

BULGULAR

Galismaya meme kanseri ile iliskili lenfodem
tanih 100 hasta dahil edildi. Ortalama yaslan
54.6+ 9.3 yil olan hastalarin en az bir TAT yon-
temi kullanma orani %77.0 olarak saptandi. TAT
kullanan ve kullanmayan hastalar arasinda yas
(p=0.052), 6grenim durumu (p=0.648), mesle-
ki durum (p=0.456), kemoterapi kiir (p=0.453)
ve radyoterapi seans sayilarina (p=0.699)
gore anlamh farkhlik saptanmadi (Tablo 1).

TAT yontemi olarak en ¢ok masajin (n=40) ve
dua etmenin (n=38) tercih edildigi saptandi.
Bitki kullanan hasta sayisi 12 idi. Bitkiler iceri-
sinde ise en fazla maydanoz (n=3) ve kantaron
otunun (n=2) kullanildigi goéruldu (Tablo 2).



Tablo 1: TAT kullanan ve TAT kullanamayan lenfédemli hastala-
rin sosyodemografik ve klinik 6zellikleri

TAT (+) TAT (-) p
n:77) (n:23)
Yas (y11) (Ortalama * standard sapma) 53.6£9.5 57.9+7.8 0.052
Ogrenim durumu (n) 0.648
Ilkégretim 18 6
Ortaégretim 34 7
Yiiksekogretim 25 10
Meslek (n) 0.456
Ev hamim 47 10
Emekli 19 11
Memur 7 1
isgi 4 0
Serbest meslek 0 1
Kemoterapi kiir sayis1 (Ortalama * SS) 72+ 38 65+2.8 0.453
Radyoterapi seans sayisi (Ortalama # SS) 25.5+11.7 251+11.1 0.699
Tablo 2: Kullanilan TAT yontemleri (n:77)*
Masaj 40
Dua 38
Kinezyotaping 24
Disuik giicli lazer tedavisi 19
Bitki 12
Maydanoz 3
Kantaron yagi
Kuru sogan 2
Isirgan 1
Lahana 1
Papatya 1
Yesil cay 1
Kiraz sap1 1
Sifali su i¢cimi 12
Kolu zeytinyag ile ovma 10
Vitamin 9
Turbe ziyareti 7
Yoga 7
Bitkisel ila¢ kullanimi 3
Meditasyon 2

* Birden fazla yontem kullanilmistir

TAT yontemi kullanan hastalarin bu yontemini
kullanmaya nasil karar verdikleri sorgulandigin-
da; hastalarin %48.2'si kendisinin karar verdigi-
ni, %19.2'sinin ise doktor tavsiyesi ile TAT kullan-
maya basladigi belirlendi. Doktor tavsiyesi ile
TAT kullanan hastalarda tercih edilen yontemler
ise sirasiyla; kinesiotaping uygulamasi (n=24),
dusuk gucli lazer uygulamasi (n=19) ve yoga
(n=7) idi (Tablo 2). TAT kullanan 64 hasta ¢ok
fayda gorduguni belirtirken, hic faydasini gor-
medim ve fayda gormedigim gibi hatta zarari
bile oldu diyen bir hasta olmamistir (Tablo 3).

Tablo 3: Hastalarin TAT yontemlerinden fayda gérme diizeyleri
(n:77)

Hasta sayisi
Cok fayda gordim 64
Fayda gordiim 11
Biraz fayda gordiim 2
Hig fayda gérmedim 0
Zarar gordiim 0

Hastalarin TAT yodntemlerine basvurma ne-
denleri sorgulandiginda; 34 hasta kolun-
daki 6demin azalmasi icin bu ydntemlere
basvurdugunu belirtmistir (Sekil 1). TAT kul-
lanan 26 hasta lenfodem tedavisi baslama-
dan 6nce, 42 hasta ise lenfodem tedavisi de-
vam ederken bu yontemlere basvurdugunu
belirtmemistir (Tablo 4). Calismamizda TAT
kullanan hastalarin sadece 9%35'inin bu ko-
nuda doktoruna bilgi verdigi de gorulmustar.
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Sekil 1: Lenfédem icin tamamlayici ve alternatif tip yontemleri-
ne basvurma nedeni

Tablo 4: Hastalarin TAT yontemlerini deneme zamani (n:77)

Hasta sayis1
Lenfodem tedavisi baglamadan hemen dnce 26
Lenfodem tedavisi devam ederken 42
Lenfodem tedavisi bittikten hemen sonra 3
Lenfodem tedavisi bittikten 1 ay-2yil icerisinde 6

TARTISMA

Bu calismada, hastalarimizin TAT yontemlerini
sik olarak kullandiklar, cogunlukla da masaj ve
dua yontemlerini tercih ettikleri saptanmistir.
Ayrica meme kanseri ile ilgili lenfédem tanili ka-
dinlarin TAT kullanimi ile ilgili ydnteme kendisi-
nin karar verdigi ve saglik ¢calisanlarina bilgi ver-
medigi, 6zellikle cogu hastanin tedavisi devam
ederken ve tani aldiktan hemen sonra TAT yon-
temlerini kullanmayi tercih ettigi belirlenmistir.
Doktor tavsiyesi ile TAT kullanan hastalarda en
cok tercih edilen yontemin kinesiotaping uygu-
lamasi oldugu da gorilmustir. Meme kanseri
ile iliskili lenfodem tedavisinde altin standart
yontem KDT'dir (6). Bu tedavi etkin olmasina
ragmen, zaman gerektirmesi, deneyimli eleman
gerektirmesi, pahali olmasi ve hasta uyumunun
gl¢ olmasi gibi dezavantajlari da bulunmakta-
dir. Bu durumlar da hastalarin alternatif tedavi
yontemlerine basvurmasina neden olabilmek-
tedir. Bolgeden bolgeye tedaviler farklilik gos-
termekle birlikte pek cok TAT yontemi yaygin
olarak kullanilmaktadir. Lenfodem hastalari da
semptomlarini hafifletmek, lenfodem progres-
yonunu Onlemek enfeksiyon riskini azaltmak
icin bu yontemleri kullanabilmektedirler (7).
Ancak meme kanserine bagli lenfodem tedavi-
sinde veya 6nlenmesinde TAT'in etkinligini des-
tekleyen bugtine kadar sinirli kanit vardir (7, 8).

Literatlire baktigimizda lenfédemli hastalar-
da TAT kullanim sikhginin arastinldigi yanhzca
birka¢ calisma oldugu gorilmektedir. Finna-
ne ve ark/nin (8) meme ve jinekolojik maligni-
te ile iliskili lenfédemli 95 hasta ile yaptiklar
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bir cahismada lenfédemli hastalarda son 1 yil
icerisinde TAT kullanma orani %45 olarak bu-
lunmus ve yarisindan fazlasinin iki veya daha
fazla TAT yontemi kullandigi bildirilmistir. Bizim
calismamizdaki oran ise bu orana goére daha
yuksek bir orandir. Bunun sebebi c¢alismaya
alinan hasta popilasyonunun es zamanli ola-
rak %98'inin konvansiyonel tedavi aliyor ol-
masi ve siniflandirma olusturulurken masaj
ve laser tedavilerinin bu grup tedaviler ola-
rak nitelendirilmis olmasi ile iliskilendirilebilir.

Bizim calismamizda en az iki TAT yontemini
kullanan hasta sayisi %50 idi Bunlarin ¢cogu da
masaj, dua ve dusik glicli lazer yontemlerini
kullanan hastalardi. Kanserli hastalarda kullani-
lan TAT yontemlerine bakilicak olursa; Boon ve
ark’'nin (9) meme kanseri tanili hastalarin TAT
kullanimini  degerlendirdikleri bir c¢alismada
katilimcilarin %66.7'sinin TAT kullandigi belir-
tilirken, %62’ sinin vitaminler/mineraller olmak
uzere, bitkisel ilaglar, yesil cay, ve 6zel gidalar
kullandigi bildirilmistir. Kanser tedavisi alan
hastalarda geleneksel tedavilerin yaninda yuik-
sek oranda vitamin ve mineral desteklerinin TAT
yontemi olarak tercih ediliyor olmasi bu trtinle-
rinimmun sistemi gl¢lendirecegine inaniyor ol-
malariileiliskilendirilebilir. 453 kanser tanil kati-
limcinin degerlendirildigi Richardson ve ark/nin
calismasinda ise, hastalarin %83,3'linlin en az
bir TAT yaklagimi kullandidi ifade edilmistir. TAT
yontemi olarak en yiiksek oranda ruhsal uygula-
malarin (%80,5) tercih edildigi, bunun yani sira
vitaminler ve sifali bitkiler (%62,6), egzersiz ve
fizik tedavi yontemlerinin (%59,2) diger siklikla
uygulanan yontemler oldugu saptanmistir (10).

Bizim calismamizda en fazla tercih edilen TAT
yontemin masaj ve dua etmek oldugu sap-
tanmistir. Meme ve jinekolojik kanser iliski-
li lenfodemli hastalarla yapilan calismada en
sik tercih edilen TAT yontemlerinin basinda
ise Chi makinesi, T'ai chi, E vitamini takviyele-
ri, meditasyon ve/veya yoga olmak Uzere, TAT
bildirenlerin %21 - %35'i tarafindan kullanildigi
ifade edilmistir (8). Bu farkliigin sebebi klturel
farkhhklar nedeni ile Uzakdogu (lkelerinde bu
yontemlerin daha cok tercih edilmesi olabilir.
Meme kanserli hastalar da sik¢a tercih edilen bir
yontem olan beden-zihin uygulamalar icinde
yer alan dua son yillarda literatiirde sorgulan-

maya baslanmistir. Bizim ¢alismamizla benzer
sekilde ileri evre meme kanserli hastalarinin
TAT kullanimini degerlendirmek igin yapilan
bir calismada en sik uygulanan TAT yontemi-
nin dua etmek oldugu goézlendi (11). Calisma-
mizda bati lilkelerinde yaygin olarak kullanilan
homeopati, gevseme tedavileri, refleksoloji, zi-
hin-beden yaklasimlarinin oraninin %7 oldugu
saptanmistir. Bunun sebebinin, tlkemizde bu
yontemlerin ¢ok disuk oranlarda kullaniimasi;
bu tekniklerle ilgili yeterli bilginin olmamasi,
erisimlerinin nispeten zor olmasi, ve toplumda
kullaniminin yaygin olmamasi ile agiklanabilir.

Meme kanserli hastalarda egitim diizeyi ile TAT
kullanimi arasindaki iliski degerlendirildiginde
TAT tercih edenlerin etmeyenlere oranla istatik-
sel olarak anlamli oranda yuksek okuldan me-
zun olma oraninin arttigr gézlemlenmistir (9).
Kisilerin egitim duzeyi arttikca TAT yontemle-
rini arastirma ve dogru bilgiye ulasmalari kolay
olabilir. Meme kanseri iliskili lenfédemli hasta-
larda Ashikaga ve ark.nin yaptigi calismada egi-
tim duzeyi yukseldikge kullanilan TAT yontem-
lerinin bir arada kullaniminda artis gozlendigi
tespit edilmistir. Bu etkinin egitim duzeyi arttik-
ca gelir diizeyinin de artmasiyla iliskilendirilebi-
lecegi distnilmektedir (12). Bu calismalardan
farkh olarak bizim ¢alismamizda TAT kullanimiy-
la egitim duzeyi arasinda iliski bulunmamistir,
calismamiza alinanan hastalarin gelir dlizeyinin
sorgulanmamis olmasi bu sonucta etkili olabilir.

Calismamizda hastalarin biytk kismi 6demi
azaltmak ve daha etkin tedavi olabilme istegi
ile TAT yontemine basvurduklari saptanmistir.
Hastalar genellikle arkadas veya doktor onerisi
ile ya da sosyal medyadan etkilenerek TAT kul-
lanimina baslamaya karar verilebilmektedir. Bi-
zim ¢alismamizda ise; hastalarin yaklasik yarisi
TAT yontemine kendi istegi ile basvurdugunu
belirtmistir. Benzer sekilde Boon ve ark. TAT kul-
lanananlarin yarisinin (%50,6) TAT hakkinda bil-
giyi ilk kez bir arkadas veya aile Gyesinden 6g-
rendiklerini bildirdi (9). Aslinda meme kanserli
hastalar TAT yontemleri en dogru bilgiyi takip
edildikleri onkologlarindan almayi beklemekte-
dir (13). Bunun aksine, uygulayici onkologlarin
sadece %50'si TAT ile ilgilendigi ve %77'sinin
ise, kendi bilgi ve beceri duzeylerini yeter-
siz olarak degerlendirdigi gorulmektedir (14).



Son veriler, hastalarin %70'inin onkologlarinin
TAT tartismak icin zaman ayirmadigini diisin-
duklerinibildirmektedir(12).Schofieldveark.nin
Onerilerine gore onkologlar hastalarinin kisinin
kaltirel ve etnik yapisina saygi duyarak, duygu-
sal ve ruhsal durumunu da g6z 6éniinde bulun-
durarak, kanita dayali belgelerle yol gostererek
TAT kullanimini izlemeli ve takip etmelidir (15).

Bizim calismamizda doktor tavsiyesi ile bagvu-
ran hastalarinda sirasiyla en fazla kinesiotaping,
distk gliclu lazer tedavisi ve yoga yontemleri-
ni tercih ettikleri belirlenmistir. Amerikan Fizik
Tedavi Dernegi Onkolojik Fizik Tedavi Akade-
misi meme kanseri ile iliskili lenfodemli kisiler
icin klinik uygulama kilavuzu 6nerilerine gore
; evre |l ve Il meme kanseri iliskili lenfodem te-
davisinde kinezyolojik bantlama ile lenfodem
hacminin azaltabilicegini ifade edilmektedir (6).
Dlstk guclu lazer tedavisi, Ust ekstremitede
yerlesik lenfédemli hastalarda kompresyon
veya KDT ile kombinasyon halinde dustnule-
bilicegi, akupunkturun etkinligi ile ilgili ise ye-
terli kanit bulunamadigini belirtmektedir (6).
Kasawara ve ark.nin yaptigr meta-analiz sonug-
larina gore; meme kanseri iliskili lenfodemli
hastalarda kinezyolojik bantlamanin tedavi 6n-
cesi ve sonrasi karsilastirmalarinda hacim ola-
rak Ust ekstremite lenfédemini azaltan olumlu
bir etkiye sahip oldugu, kontrol gruplari veya
diger tedavi yontemleri ile karsilastirildigin-
da ise 6dnemli bir etkisinin olmadigi sonucuna
varilmistir (16). Dusuk gucli lazer tedavisinin
meme kanserine bagl lenfédemli kadinlarda
agri ve sislik tizerine etkisinin incelendigi siste-
matik derleme ve meta-analizde ele alinan lite-
ratlirde bu tedavinin tek basina veya diger te-
davilerle kullaniminda sislik agisindan anlamli
klinik oranda azalma izlendigi belirtilmistir (17).

Yoganin meme kanseri iliskili lenfédemli has-
talar icin guvenli ve etkili bir yontem oldugu,
limbo -pelvik postlrin gelistirilmesi ve omuz
abduksiyonunun guclenmesi ile agrinin azal-
masina katki sagladigi gosterilmistir (18). Yoga
ile lenfédemli ekstremitedeki volimin azaltil-
masi ile ilgili olarak istatiksel olarak anlamli du-
zeyde kanit mevcut olmasa da hem ¢alisma hem
de kontrol gruplarinda kol hacminde Oncesi ve
sonrasi degerlendirmelerde degisiklikler goz-
lenmistir (19). Meme kanseri iliskili lenfodemli
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hastalarda yoganin etkinliginin inceleyen bir
derlemede ise rutin bakimi ile karsilastinldigin-
da, yoga mudahalesinin disabiliteyi, lenfodemi,
eklem ve kasin fibrotik degisimini azaltabilecegi,
eklem hareket acikhgini arttirabilicegi ve yasam
kalitesini iyilestirebilecegi sonucuna varilmistir
(20). Meme kanseri iliskili lenfédemli hastalarda
uygulanan yoga programlarinin gesitliligi ve eg-
zersiz slrelerinin standardize olmamasi farkl
sonuclar elde edilmesinde etkili olabilmektedir.
Doktor tavsiyesi ile bagvurulan bu yontemlerin
etkinliginin net belirlenebilmesiicin iyi metodo-
lojik alt yapiya sahip randomize kontrollu ¢alis-
malarin sayisinda artisa ihtiya¢ duyulmaktadir.

Galismamizda 64 hasta kullandiklari TAT yon-
temlerinden ¢ok fayda gorduklerini belirtmistir,
hi¢ fayda gormedim diyen bir hasta ise olmamis-
tir. Hastalarin buyuk bir kismi tedavileri devam
ederken ve tani aldiktan hemen sonra bu yon-
temlere basvurduklarini belirtmislerdir. Bunun
sebebi hastalarin geleneksel tedavi yontemle-
ri ile birlestiginde klinik seyirde additif etki ile
daha etkili bir yanit olusturacagini diisinmeleri
olabilir. Finnanne ve ark. nin yaptigi calismada
TAT ve geleneksel tedavilerin etkinligi katilimci
algisi olarak degerlendirildiginde TAT yontem-
lerinin katihmcr algisinin, ana akim tedaviler
kadar yulksek derecelendirildigi bildirilmistir
(8). Lenfodemli hastalarda TAT etkinlik dlizeyini
inceleyen oldukga az yayin s6z konusu olsa da
calismamizda oldugu gibi algilanan etkinlik du-
zeyi yuksek seviyededir. Diger yandan kullani-
lan TAT yontemlerinin ¢cogu geleneksel tedavi-
lerle eszamanli kullaniimasi sebebiyle etkinligin
tam olarak ayirt edebilmek mimkiin degildir.

Sonug olarak lenfédem tedavisinde kir sagh-
yan bir tedavi ydonteminin heniiz olmamasi bu
hastalarin fayda gérme beklentisi ile alterna-
tif tip yontemlerine basvuru sikhgini giderek
artirmaktadir. Lenfédem tanili meme kanserli
bireylerin yaklasik yarisinin tamamlayici ve al-
ternative tedavi kullanimi ile ilgili saglik c¢ali-
sanlarina bilgi vermedidi, bir cok hastanin tani
alir almaz veya tedavileri halen devam etmek-
te iken bu yontemleri kullandigi belirlenmistir.
Ozellikle lenfédem ilgilenen klinisyenlerin bu
hastalarin TAT yontemi kullanabilecegini g6z
oninde bulundurmalari, rutin degerlendirme
icinde yer alarak TAT yontemlerini dokiimen-
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te etmeleri ve TAT yontemlerinin potansiyel
zararlari hakkinda bilgi sahibi olmalari ve has-
talari dogru yonlendirmeleri gerekmektedir.
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OZET

AMAG: Acil serviste akut koroner sendrom teshisi konularak
hastaneye yatis yapilan hastalarin acil serviste teshis konulma,
konsiltasyon sireci ve primer perkitan girisim yapilma sirec-
lerinin analizini yaparak daha basarili sonuclar elde edebilmek
adina veriler elde etmek ve literatiire katki saglayabilecek 6ne-
riler sunmaktir.

GEREC VE YONTEM: ikinci basamak bir hastanede retrospektif
olarak 01.01.2021 - 31.12.2021 tarihleri arasinda acil servisten
akut koroner sendrom tanisi ile hastaneye yatirilan ve bu siire
icerisinde koroner anjiyografi Unitesinde islem yapilan hastala-
rin incelenmesi ile yapilmistir.

BULGULAR: Calismada 694 hasta degerlendirildi. Hastalarin
%67,4'0 erkekti. Genel yas ortalamasi 65,59+13,59'du. Vaka-
larin %23,5'0 ST segment elevasyonlu miyokard infarktisu,
%76,5'i ise ST segment elevasyonu olmayan, kararsiz anjina
olarak degerlendirilmistir. Toplam 515 hastada perkitan ko-
roner girisim islemi yapilmistir. Ortalama konstiltasyon siiresi
195,98+140 dakika olurken, akut ST elevasyonlu vakalarda or-
talama 21,90+28,3 dakika ve ST elevasyonu olmayan vakalarda
ise 174,44+142,7 dakika olmustur. Akut ST elevasyonu olan va-
kalarda perkiitan koroner girisim ortalama 28,89+23,14 dakika,
ST elevasyonu olmayan vakalarda ise ortalama 285,44+265,79
dakika icerisinde yapilmistir.

SONUC: Arastirmalara gore akut koroner sendromda erken
doénemde yapilan primer perkiitan girisim islemi mortaliteyi
onemli derecede azaltmaktadir. Bu ylizden kapi balon zamani-
nin oldukga kisa tutulmasi gerekir.

ANAHTAR KELIMELER: Miyokardiyal infarktiis, Akut koroner
sendrom, Perkitan koroner girisim.
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ABSTRACT

OBJECTIVE: To analyze the processes of diagnosis, consultati-
on process and primary percutaneous intervention of patients
hospitalized with acute coronary syndrome in the emergency
department in order to obtain data to achieve more successful
results and to provide suggestions that can contribute to the
literature.

MATERIAL AND METHODS: A retrospective study was con-
ducted in a secondary care hospital between 01.01.2021 and
31.12.2021 by examining the patients who were hospitalized
from the emergency department with a diagnosis of acute co-
ronary syndrome and who underwent procedures in the coro-
nary angiography unit during this period.

RESULTS: 694 patients were evaluated in the study. 67.4% of
the patients were male. The overall mean age was 65.59+13.59
years. 23.5% of the cases were ST segment elevation myocardial
infarction and 76.5% were unstable angina without ST segment
elevation. Percutaneous coronary intervention was performed
in 515 patients. The mean consultation time was 195.98+140
minutes, 21.90+28.3 minutes in cases with acute ST elevation
and 174.44+142.7 minutes in cases without ST elevation. Per-
cutaneous coronary intervention was performed in a mean of
28.89+23.14 minutes in patients with acute ST elevation and
285.44+265.79 minutes in patients without ST elevation.

CONCLUSIONS: Studies have shown that early primary percu-
taneous intervention in acute coronary syndrome significantly
reduces mortality. Therefore, the door balloon time should be
kept very short.

KEYWORDS: Myocardial ilnfarction, Acute coronary syndrome,
Percutaneous coronary intervention.
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GiRiS

Glnumuzde koroner arter hastaliklari diinyada
ve Ulkemizde gorulen en sik 6lim nedeni ola-
rak ilk sirada yer almaktadir (1). Koroner arter
hastaliklarinin en acil ve en kritik olarak miida-
hale edilmesi gereken durumu akut koroner
sendromdur (2). Koroner plaklarin yirtilmasi
suretiyle olusan trombus ve erozyonlar, kalbin
beslenmesini bozarak akut iskemik durumlara
neden olmaktadir. Bu durum klinikte akut ko-
roner sendrom olarak tanimlanir (2, 3). Klinik
olarak ise iki farkli durumda goérilmektedir.
Elektrokardiyografide (EKG) ST segment elevas-
yonu olan akut miyokart enfarkttisti (STEMI),
kararsiz (unstabil) angina pektoris (USAP) veya
ST segment elevasyonu olmayan akut miyo-
kart enfarktlisi (NONSTEMI) olarak karsimiza
¢ikmaktadir (4). Bu tarz hastalarin tedavisinde
asil hedef erken mudahale ile kalbin beslen-
mesini bir an 6nce diizeltmek ve iskemiden
kurtararak olusabilecek komplikasyonlarin ve
hatta 6limn engellenmesidir (2). Klinik tanida
en 6nemli 3 belirteg; semptomlar, EKG bulgu-
lar ve biyokimyasal degerlerdir (1 - 3). GUnu-
muzde en sik kullanilan tedavi yontemleri ise,
antiplatelet, antitrombin, fibrinolitik kullanimi
ve perkitan koroner girisim (PKG) ile kalp ve
damar cerrahisidir (1, 2, 5). Perkiitan koroner
girisim islemi tedavide en 6nemli basamaklar-
dan birisi olup klinik risk siniflamasina gore 2
saat, 24 saat ve 72 saat icerisinde yapilmasi du-
rumunda hastalarda akut ve kronik donemde
gelisebilecek komplikasyonlari engellemekte-
dir (5). Bu cahismanin amaci acil serviste akut
koroner sendrom tanisi konularak STEMI ve
NSTEMI olan hasta grubunun PKG yapilma
surelerinin analizini yaparak erken dénemde
mortalite degerlendirmesinin  yapilmasidir.

GEREC VE YONTEM

Bu calisma ikinci basamak bir hastanede ret-
rospektif olarak 01.01.2021 - 31.12.2021 tarih-
leri arasinda acil servisten akut koroner send-
rom tanisi ile hastaneye yatirilan ve bu sire
icerisinde koroner anjiyografi Unitesinde islem
yapilan hastalarin incelenmesi ile yapilmistir.
Hastalarin yasi, cinsiyeti, acil servise basvu-
ru zamanlari, EKG'de ST elevasyon durumla-
rn, konsultasyon sireleri ve perkltan koroner
girisim sureleri degerlendirmeye alinmistir.

Etik Kurul

Calisma oncesinde Nevsehir Haci Bektas Veli
Universitesi 12.12.2022 tarihli ve 2022/113 sayli
etik kurul karari alinmistir.

istatistiksel Analiz

Verileri analiz etmekte Statistical Package for
Social Sciences for Windows 21.0 (SPSS 21.0)
programi kullanilmistir. Istatistiksel analiz ola-
rak tanimlayici istatistikler (frekans, ylizde dagi-
limi) kullanilmistir. Sonuglar ortalama + SS, veya
frekans (ylzde) seklinde verilmistir.

BULGULAR

Galismada, 1 yil icerinde akut koroner send-
rom On tanisiyla 694 hastanin acil servisten
yatirlarak tedavi altina alindigi goérilmustdir.
Hastalarin 468 hasta ile %67,4'Unun erkek, 226
hasta ile %32,6'sinin kadin oldugu gortldu. Yas
ortalamasina bakildiginda ise genel olarak yas
ortalamasinin 65,59+13,59 yil oldugu gordl-
mustur. Erkeklerde yas ortalamasi 62,5+13,4 yil
olurken, kadinlarda yas ortalamasi 71,8+12,3
yil olarak gorilmustir. En geng hasta 20 ya-
sinda erkek hasta iken, en yasli hasta ise 102
yasinda kadin olmustur. Yas araligi degerlendi-
rildiginde ise en sik %47,7 ile 61-80 yas araligi,
ikinci siklikta ise %31,8 ile 41-60 yas araligin-
da akut sendrom gorilmustir. 40 yas altinda
ise oran %4,3 olarak gorilmustir (Grafik 1).
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Grafik 1: Yas Gruplarina Gore Hasta Sayilari

Grafikte alt satirda yas araliklari yil olarak verilmistir. Hasta sayi-
lari ise stitunlar seklinde dagilim gdstermekte ve hasta sayilari
sutunlar tizerinde rakamlarla belirtilmistir.

Acil servise hasta basvurulari ay olarak de-
gerlendirildiginde en fazla vaka %11,4 ora-
niyla ekim ayinda goérulirken, en az vaka
ise %7,2 oraniyla nisan ve aralik aylarinda
gorulmustir.  Koroner anjiografi  Unitesin-
de en fazla islem %10,4 ile haziran ve en az
islem ise %6 ile mayis ayinda yapilmistir.



Hastalarin acil servise basvuru saatleri de-
gerlendirildiginde ise en fazla basvuru %34,5
ile  12:00-18:00 saatleri arasinda olmakla
beraber en az basvuru ise %13,2 ile 00:00-
06:00 saatleri arasinda olmustur (Grafik 2).

= 00:00-06:00
m06:00-12:00
= 12:00-18:00
= 18:00-24:00

Grafik 2: Hastalarin Acil Servise Basvuru Saatlerinin Analizi
Grafikte hastalarin acile servise basvuru saatleri pasta dilimleri
seklinde ve renkli olarak belirtilmistir. Seklin yan boéliminde
basvuru saatlerinin renk dagilimi detayli sekilde verilmis olup
hasta sayilari ve ytizde oranlan grafik tzerinde rakamlarla be-
lirtilmistir.

Vakalarin %23,5'G0 STEMI, %76,5'i ise (NONST-
MI) ve kararsiz anjina olarak degerlendirilmistir.
STEMI olan 163 vakanin tamamina perkitan
koroner girisim yapilmis olup, NONSTEMI 531
vakadan 352'sine PKG yapilmistir (Tablo 1).
Tablo 1: STEMI ve NONSTMI vakalarin dagihmi

HASTA CINSIYET PKG ISLEM
YAPILAN

HASTA SAYISI

VAKA GRUBU YAS OR[';\I;_AMAsl

ORAN (%) K}?:]]N !‘R[:]!‘K

STEMI 163 235 35 128

SAYI(n)
62,97+13,80 163
NONSTMI 531 76,5 192 339 66,48+17,74 352

TOPLAM 694 100 227 467
NONSTMI: ST segment

65,59+13,58 515

STEMI: ST segment elevasyonlu miyokard infarktisi, elevasyonu olmayan miyokard

infarktiisii, PKG: Perkiitan koroner girisim, n: Hasta sayisi

Hastalarin konsultasyon degerlendirme siireg-
leri incelendiginde en kisa konsultasyon siiresi
1 dakika, en uzun konsiltasyon suresi ise 1060
dakika olmustur. Ortalama konsliltasyon suresi
195,98+140 dakika olurken, akut STEMI vaka-
larda ortalama 21,90+28,3 dakika ve NONSTE-
MI vakalarda ise, 174,44+142,7 dakika olmus-
tur. Akut STEMI vakalarda perkitan koroner
girisim; en erken 5 dakika, en ge¢ 120 dakika
icerinde yapilmis olup ortalama 28,89+23,14
dakika icerisinde yapilmistir (Tablo 2).

Basvurudan sonra 90 dakika icerinde islem
yapilan hasta orani %95 olmustur. Akut ol-
mayan NONSTEMI ve USAP olan vakalarda ise
PKG; en erken 5 dakika, en ge¢ 1440 dakika
ve ortalama 285,44+265,79 dakika icerisinde
yapilmistir. Basvurudan sonra 90 dakika iceri-
sinde islem yapilan hasta orani %27,5 olmus-
tur. Koroner anjiografi tnitesinde 1 yil iceri-
sinde toplam 1689 islem yapilmis olup 539
hasta acil servisten yatirilan hasta grubudur.

119

Hastane genelinde PKG yapilan hastalarin
%31,9'u acil servisten yatinlmistir. 9 vaka is-
lem sirasinda ve/veya daha sonra yogun
bakim takibinde olimle sonuglanmistir.
Olimle sonuclanan hastalarin 7’si erkek 2’si
kadindir. Cahismada 6limle sonuglanan has-
talarda erkeklerde ortalama olim yasinin
58,5 ve kadinlarda ise 64 oldugu gorildi.

Tablo 2: STEMI ve NONSTMI vakalarin konstultasyon ve kapi ba-
lon siire analizi

Konsiiltasyon Siiresi Kapi Balon Zamani

VAKA

GRUBU

Ortalama
(dakika)

En erken
(dakika)

Ortalama
(dakika)

En erken
(dakika)

En ge¢
(dakika)

En ge¢
(dakika)

STEMI 1 185 21,90£28,3 5 120 28,89+23,14

NONSTMI 3 1060 174,44+142,7 5 1440 285,44+265,79

STEMI: ST segment elevasyonlu miyokard infarktiisi, NONSTMI: ST segment elevasyonu olmayan miyokard

infarktiisi

TARTISMA

Akut koroner sendrom tum diinyada o6lim-
le sonlanma riski son derece yiiksek bir klinik
olup guinimuzde gelistirilen tedavi yontemle-
ri ile morbidite ve mortalite oraninin diismesi
hedeflenmektedir. Akut miyokard infarktlsiin-
de amacg en erken sirede kalbin beslenmesini
saglayan damarlarda reperfiizyonun saglan-
masidir. Boylelikle akut donemde gelisebile-
cek komplikasyon orani en aza indirilebilir. Son
yillarda trombolitik tedavilerden daha guglu
ve etkin bir yontem olan PKG sik uygulanmaya
baslanmistir. Primer perkitan girisim isleminin
trombolitik tedaviye gore reinfarkt gelismesin-
de daha Ustiin oldugu gorilmustir (6). Her ne
kadar ozellikle akut ST segment yukselmeli mi-
yokard infartiisi vakalarinda erken dénemde
PKG mortaliteyi etkili derecede azaltsa da etkin
sure icerisinde yapilmadigi takdirde fayda sag-
lamamaktadir (7). Tim diinyada kabul goren ve
kapi balon zamani olarak belirlenen siire son
derece etkili olup erken reperflizyonun mor-
taliteyi diistirme anlaminda olumlu oldugunu
gostermektedir (8). Kapi-balon siiresi ST seg-
ment eleve olan hastanin acil klinige gelmesi
ile koroner anjiografi Gnitesinde islem yapilarak
okliide olmus koroner arterin balon anjiyoplas-
tisi yapilmasi arasinda gecgen siiredir. Amerikan
Kardiyoloji Dernegi ve Amerikan Kalp Dernegi
(ACC/AHA) ve Avrupa Kardiyoloji Dernegi (ESC)
tarafindan yayinlanan ve tim dinyada kabul
goren kilavuzlara gore kapi-balon siiresi 90 da-
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kika ve altinda bir sure zarfinda olmalidir (9).
Bu calismada acil serviste akut koroner send-
rom tanisi alan vakalarin retrospektif degerlen-
dirmesi yapilarak konstiltasyon ve PKG yapilma
surelerinin analizi yapilmistir. Calismaya dabhil
edilen hastalarin yas ortalamasi 65,59+13,58
yil olup erkeklerde %67,4 oranla daha fazla
oranla akut koroner sendrom goéruldigu tes-
pit edilmistir. Kadinlarda hastaligin gorilme
yas ortalamasi 71,8+12,3 yil olup erkeklere
gore daha ileri yaslarda oldugu gorilmustr.
Yapilan calismalarda yas ortalamalarn benzer
seviyelerde bulunmus olup kadinlarda hasta-
hgin erkeklere oranla daha az ve ileri yaslarda
gorildigu tespit edilmistir. (1, 10 - 13). Akut
koroner sendromun soguk havalarda daha sik
gorildiigu 6ngortilse de calismada elde edilen
verilere gore mevsimsel olarak anlamli fark-
lar gorilmemistir. Acil servise hastalarin en sik
%34,5 oranla 12:00-18:00 saatleri arasinda bas-
vurdugu gortlmustir. Calismada STEMI vaka
orani %23,5, NONSTEMI vaka grubu ise %76,5
olarak gorulmustlr. Benzer bir ¢alismada ise
STEMI olan vaka orani %74,5, NONSTEMI vaka
grubu ise %24,5 olarak sonuglanmistir (1). Ca-
hsma gruplari ve yerlerinin farkli olmasindan
dolayi boyle bir fark ortaya ciktigi distintilmek-
tedir. Calismada hastalarin en kisa konsiiltas-
yon deg@erlendirme siireci 1 dakika olurken en
uzun surenin 1060 dakikaya kadar uzadigi go-
rilmustur. Akut STEMI vakalarda ise ortalama
konsiltasyon degerlendirme siiresi 21,90+28,3
dakika olarak goriilmustir. Genel olarak deger-
lendirme yapildiginda ise akut STEMI vakalarin
EKG bulgusu ile hemen konstiltan hekim ile ile-
tisime gecilmesi sonucu daha kisa stirede de-
gerlendirildigi dustintilmektedir. Ancak NONS-
TEMI vaka grubunda laboratuvar kardiyak
marker ¢alisma suresi, kontrol amagli kardiyak
marker calisma siresi, hastanin komorbit has-
talik durumlari, acil servis hekimi ve konsiltan
hekimin ¢alisma yogunlugu suirenin uzamasina
neden olan faktorler olarak degerlendirilmistir.
GCalismaya dahil edilen hasta grubunun buyuk
¢ogunlugunu %76,5 oraniyla NONSTEMI ve
USAP klinigi olan grup olusturmaktadir. Bu oran
ortalama konstltasyon degerlendirme siresini
baslica artiran neden olarak gorilmustir. Labo-
ratuvarda kardiyak belirte¢ olarak kanda total
kreatin kinaz (CK), kreatin fosfokinaz (CK-MB),
Troponin | ve T seviyeleri degerlendirilmistir.

Semptomlarin baslamasindan sonra total CK
diizeyi 12-24 saat, CK-MB 10-18 saat ve serum
troponin | ve T seviyeleri 3-12 saat sonra artar
(3). Bu sureler g6z 6nline alindiginda vakalarin
acil serviste teshis konulmasi stresinin 24 saate
kadar uzayabilecegi 6ngorulmektedir. Calisma-
da hastalarin acil servise giris saat ile PKG stiresi
degerlendirildiginde akut STEMI vakalarin orta-
lama kapi balon zamani 28,89+23,4 dakika ola-
rak tespit edilmis olup %95 oraniyla 90 dakika
icerisinde islem yapildigi gorilmustur. Benzer
sekilde yapilan bir calismada akut STEMI vaka-
larda ayaktan basvuru suresi ile kapi balon za-
manli 68,27+57,15 dakika, baska bir calismada
ise 68,8+28,8 dakika olarak gortlmustir (10,
11). Gecikme yasanan vakalarda, hastanin EKG
bulgularinin bir sure sonra ortaya ¢ikmasi, ca-
hsmanin yapildigi hastanede PKG yapilan ci-
hazin tek olmasi ve islem siiresi uzayan vakalar
olmasi etkili faktorler olarak degerlendirilmistir.
Yapilan bir calismada hastane oncesi EKG ile
teshis koyma, mesai saatlerinde basvuru, 24
saat calisan laboratuvar ve PKG ekibinin hazir
olmasinin kapi balon zamanini 6nemli derece-
de azalttigini ortaya koymustur (14). Bu calis-
manin yapildigi hastanede sartlarin cogunlugu
saglandigi icin diger bazi ¢calismalara gore kapi
balon zamani oldukca kisa slirede gercgekles-
mistir (10, 11). Tekrarlayan gogus agrisi ve anti
anjinal tedavi verilmesine ragmen EKG'de ST
¢okmesi (2 mm) veya derin negatif T dalgalari
olan, hemodinamisi bozuk olan ve ventrikiler
fibrilasyon (VF), ventriller tasikardi (VT) gibi ya-
samsal tehlike arz eden ritim bozuklugu gelisen
hastalarda 2 saat icerisinde acil girisimsel stra-
teji; semptom olan ya da olmayan EKG cekimle-
rinde ST segment veya T dalga degisiklikleri ya
da kardiyak belirte¢ duizeyleri artan hastalarda
24 saat icinde erken girisimsel strateji; kronik
bobrek yetmezIligi, diabetes mellitus, gecirilmis
bypass cerrahisi, son 6 ay icerisinde perkiitan
koroner anjiografi olan ve kalp ejeksiyon frak-
siyonu %40 altinda olan ve tekrarlayan gogus
agnsi olan hastalar icin 72 saat icinde girisim-
sel strateji onerilmektedir (5, 15). Calismada
degerlendirilen vakalarda en ge¢ 1060 dakika
icinde girisimsel islem yapilmistir. Kapi balon
sUresinin mortalite Uzerine 6nemli derecede
etkisi oldugu dustntlmektedir. Yapilan bir ca-
hsmada kapi balon zamanin azaltiimasi adina
alinan 6nlemlerin ve agresif calismanin sonu-



cunda slrede kisalma ve mortalitede azalma
oldugu gorilmustir (16). Baska bir arastirmada
ise kapi-balon siiresi 2 saatten daha fazla olan
vakalarda 6lim oranlarinin %41 ila %62 ora-
ninda 6nemli dlclide arttigr gorilmustir (17).

Arastirmanin bir digerine gore ise kapi-balon
zamanin etkili oldugu hasta grubunda bir ay
icerisindeki mortalite oraninin distiagu goral-
mustir (12). Bu cahismada toplam 9 hasta 6lim-
le sonlanmis olup ¢alisma grubunun %1,2'sini
olusturmaktadir. Oliimle sonlanan hastalardan
4G acil serviste kardiyopulmoner resusitas-
yon sonrasinda anjiografi islemine alinmis ve
1 hastada masif pulmoner emboli saptanmis-
tir. Diger hastalarda koroner arterlerde acilma
saglanmasina ragmen kardiyak arrest siiresinin
uzun olmasindan dolayl kalpte meydana ge-
len iskemik degisikliklerden dolayi fayda gori-
lememistir. iki hastada koronaviriis pozitifligi
siphesi olmasi ve NONSTMI olarak degerlendi-
rilmesinden dolay! kapi-balon siiresi uzamistir.
Primer PKG yapilan diger hastalarda ise 6lum
nedenin kardiyak nedenli olmadigi ve mevcut
ek hastaliklardan dolayi oldugu distnulmustr.
Akut ST eleve olup erken basvuru olan ve kar-
diyak arrest gelismeyen hastalarda PKG islemi
sonrasinda fayda goriilmus olup olimle sonla-
nan vaka olmamistir. Akut STEMI vakalarda kapi
balon zamani ortalamasinin 21,90+28,3 dakika
olmasinin basarih oldugu duistintlmektedir.

Arastirmalara gore akut koroner sendromda
erken donemde yapilan primer perkitan giri-
sim islemi mortaliteyi 6nemli derecede azalt-
maktadir. Bu ylzden kapi-balon zamaninin
oldukca kisa tutulmasi gerekir. Geciken EKG
cekimi ve laboratuvar suregleri, cihaz sayisi-
nin ve islem ekibinin yetersiz olmasi, hekimin
yogun calisma sartlar gibi faktorlerin dizeltil-
mesi olumlu sonuclara ulasmayi saglayacaktir.
Hastane oncesi hastanin ambulans ile naklinde
erken teshis ve haberlesme sistemi kapi-ba-
lon siiresini daha kisaltacaktir. Ozellikle kardi-
yak belirteclerin laboratuvar siirecinde daha
hizli cahsilmasi ve daha spesifik belirteclerin
olusturulmasi erken teshis stirecinde 6nem-
li bir konudur ve yeni calismalar yapilmahdir.
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ZONA ZOSTER CASE CAUSING POSTTRAUMATIC LOWER LIMB PARALYSIS
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OZET

Zona zoster genellikle tek tarafli dermatomal alanda vesikiiller
ve duysal semptomlarla seyreder. Nadiren motor paralizilere yol
acar. Tip Il diyabet hastasi olan bu olguda, al¢t ile stabilize edilen
fibula kirngindan alti hafta sonra L4-L5 dermatomunda vesikul-
ler, peroneal, tibial ve femoral sinirleri iceren distalde daha be-
lirgin motor paralizi gelismistir. Lomber MR goriintiilemede sol
lomber bélgede lomber pleksitis ile uyumlu kontrast tutulumu
saptanmistir. Zona zosterin travma sonrasi tetiklenebilmesi ve
pleksus tutulumuna yol agabilmesini hatirlatmasi agisindan su-
nulmaya deger bulunmustur.
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ABSTRACT

Zona zoster usually progresses with vesicles and sensory symp-
toms in the unilateral dermatomal area. It rarely causes motor
paralysis. In the present case, a type Il diabetes patient had de-
veloped distal motor paralysis accompanied by vesicles on the
L4-L5 dermatome including peroneal, tibial and femoral nerves
six weeks after the fibula bone fracture stabilized with a cast.
Lumbar MR imaging showed contrast enhancement consistent
in left lumbar area that points out lumbar plexitis. Zona zoster
was found to be worth presenting as it can be triggered after
trauma and can lead to plexus involvement.
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GiRiS

Zona zoster (ZZ), dorsal kék gangliyonlarinda
bulunan varicella zoster virtsinin yeniden ak-
tive olmasi sonucu ortaya cikar. Duyu sinirinin
inerve ettdi dermatom alaninda tek tarafli agri-
I vezikuller ile kendini gdsteren hastaliktir (1).
En sik ZZ komplikasyonu, post herpetik nevralji
olmasina ragmen, nadiren motor paralizilere de
yol acabilmektedir (2). Burada kemik kirigindan
alti hafta sonra kirik bolgesinde motor paralizi-

ye yol acan ZZ gelisen olgu, travmanin tetikle-
yici etkisini vurgulamak amaci ile sunulmustur.

OLGU

YetmisdortyasindaTip 2 diabetes mellitusu olan
erkek hastada yururken takilarak diisme sonu-
cu sol navikuler kemik ve fibula alt ucunda kirik
gelismistir. Kirik hattinda ayrilma olmadigi igin
sadece alci ile stabilize edilmistir. Bir ay sonra-
sinda al¢i ¢cikarildiginda muayenede, sol alt eks-
tremite kaslarinda hipotoni ile birlikte proksimal
kaslarda 3/5, distal kaslarda 1/5 kas glicu defisiti
saptanmis, asil ve patella refleksi alinamamistir.
immobilizasyona bagli gicsiizlik distindlen
hastaya fizik tedavi ve rehabilitasyon baslanil-
mistir. Hastada L4-L5-S1 dermatomlarinda eri-
temli, bill6z dokunttler izlenmistir (Resim 1).

-

Resim 1: L4 trasesinde eritemli-biilloz, Zona Zoster ile uyumlu
lezyonlar

Yapilan elektronéromyografi (EMG) incele-
mesinde, solda tibial ve peroneal motor si-
nirlerde distal latanslar ve ileti hizlari normal
sinirlarda, F latanslari uzun, aksiyon potansi-
yeli amplutudlerinde karsi tarafa kiyasla be-
lirgin azalma izlenmistir. Sol sural ve pero-
neal superfisial sinirler uyarilamamis, igne
EMG’ sinde solda tim siyatik ve femoral sinir
innervasyonlu kaslarda akut denervasyon
potansiyelleri izlenmistir (Tablo 1, Tablo 2).

Tablo1: Alt ekstremite motor ve duysal elektrofizyolojik bulgu-
lan

Sinir Lat (ms) Ampliitiid (mV) Hiz (m/s) F latansi (ms)

Sol 29 0.54 45.2 66.8

Peroneal 0.74 47
0.81

Sol Tibial 49 0.47 41.6 66.3
0.21

Sag 2.8 1.05 47

Peroneal 117 52 69.2
1.51

Sag Tibial 4.2 1.58 424 59.5
1.25

Sol Sural [4] [ ]

Sag Sural 3 2.3uv 40

L

Tablo 2: Alt ekstremite igne EMG bulgulari

Fib. Pozitif Normal
diken MuP
dalga

Polifazi Amp. Siire Rekruit.

Sol TA +3 +3 +2 it
Sol Gastrokn. +2 +2 +2 L
Sol Kuad. +2 +3 +1 e
Sol ten. fasialata  +3 +3 +2 e

" w
" u

" u
" u

" u

=z zz=z=
55555

Sol iliop. +3 +3 +3 [and

Fib: fibrilasyon MUP: motor {init potansiyel Amp: ampliitiid
Rekruit: rekruitman TA: tibialis anterior Gastrokn: gastroknemius Ten fasia lata: tensor fasia lata [liop: iliopsoas

Hastanin lomber manyetik rezonans (MR) tet-
kikinde solda lomber pleksusda, iliopsoas kasi
dizeyinde belirgin, kontrast tutulumu izlen-
mistir (Resim 2, Resim 3). Hastaya ZZ enfeksi-
yonuna bagh “lumbosakral pleksitis” tanisi ile
valasiklovir 1000mg 3x1 (14 glin) tedavisi basla-
nilmistir. Tedavinin on besinci giintinde dokiin-
tllerde solma ve motor defisitte %50'ye yakin
diizelme saptanmistir. Bu donemde enflamas-
yonu azaltmakigin, siki glukoz takibi altinda oral
prednizolon 16 mg 1x4, tedricen azaltilararak
on bes guin sure ile verilmistir. Rehabilitasyonu-
na devam edilen hastada kas guicu alti ay son-
rasinda tama yakin dizelme gostermistir. Has-
tadan bilgilendirilmis onam formu alinmistir.




Resim 3: Solda iliopsoas kasinda kontrast tutulumu

TARTISMA

Zona zostere bagh motor etkilenim %0.5-5 ora-
ninda bildirilmektedir, ayrica %30 olguda zoster
reaktivasyonu dncesi santral veya periferik sinir
sisteminin travma oOykusu oldugu rapor edil-
mektedir. Olgumuz travma sonrasi hem pleksi-
tise yol agmasi hem de motor paralizi ile sonug-
lanmasi agisindan, zoster enfeksiyonunun nadir
bir 6rnegidir. Prevalansi %0.8 olarak bildirilen
Z7Z genellikle yash populasyonda daha sik go-
rilmektedir (1). Hicresel immunitenin rol aldig
bu tabloda travma, immiinstpresan durumlar
tetikleyici faktorler olarak bildirilmektedir (3).
Diyabette risk faktorl olup Herpes Zoster (HZ)
gelisme riski 1.8-8.4 kat artmistir (4). Hastamiz-
da, HZ infeksiyonu Tip 2 diyabet (immun sistem
zayifhigi) ve kirk yasamasi sonrasi gelismistir.

Vesikillerin baslangicindan iyilesmesine kadar
olan siire yaklasik 4 haftadir. Norolojik kompli-
kasyonlar olarak, postherpetik nevralji, nadiren
motor noropati, kranial sinir felci, transvers mi-
yelit, ensefalit, herpes zoster oftalmikus bildiril-
mistir (2). Motor etkilenimin mekanizmasi kan
sinir bariyerinin bozularak inflamasyonun 6n
boynuzdaki motor noéronlara ilerlemesidir (4
- 6). Siklik sirasina gore kranial motor noropati
en sik goralip bunu, segmental Ust ekstremite
ve daha nadiren alt ekstremite motor parezileri
izler (7 - 11). Proksimal kas gruplari daha ¢ok et-
kilenmekle birlikte nadir olarak distal kas grup-
larinin etkilendigi bildirilmistir (12). Motor pare-
zinin dokuntuler ortaya ciktikdan birkag guin ile
haftalar sonra gelistigi bildiriimektedir (6, 12).
Bizim hastamizda MR goriintiilerde inflamasyo-
nun iliopsoas kasina yayilmasi ve EMG'de L2 den
S1 e kadar tim koklerden inerve olan kaslarda
akut denervasyon bulgularinin saptanmasi ne-
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deniyle lombar pleksitis distinulmustir. Herpes
zoster sonucu gelisen motor parezinin iyilesme-
sinin haftalar ve aylar strdigu cesitli yayinlarda
raporlanmistir (13, 14). Hastamizda iyilesme
6 ay surmustdr. Antiviral tedavilerin yanisira
segmenter motor parezinin gelistigi olgular-
da kortikosteroidlerde onerilmektedir (13, 14).

Sonu¢ olarak duyusal gangliyonlarda viru-
siin tekrar aktivasyonu ile gelisen ZZ vyasli,
diyabetik ve travma Oykisiu olan hastalar-
da daha sik gorilmekte olup, inflamasyonun
yayillmasi ile 6n boynuzdaki motor noéronla-
n, radiksleri, pleksuslar etkileyerek disabilite
yaratan motor defisitlere yol acabilmektedir.

KAYNAKLAR

1. Wareham DW, Breuer J.
2007;334(7605):1211-5.

Herpes zoster. BMJ.

2. Gnann JW Jr, Whitley RJ. Clinical practice. Herpes zos-
ter. N Engl J Med. 2002;347(5):340-6.

3. Arvin AM. Varicella-zoster virus. Clin Microbiol Rev.
1996;9(3):361-81.

4. Hata A, Kuniyoshi M, Ohkusa Y. Risk of Herpes zoster in
patients with underlying diseases: a retrospective hospi-
tal-based cohort study. Infection. 2011;39(6):537-44.

5. Hanakawa T, Hashimoto S, Kawamura J, Nakamura
M, Suenaga T, Matsuo M. Magnetic resonance imaging
in a patient with segmental zoster paresis. Neurology.
1997,49(2):631-632.

6. Yoleri O, Olmez N, Oztura i, Sengiil I, Glinaydin R, Me-
mis A. Segmental zoster paresis of the upper extremity: a
case report. Archives of Physical Medicine and Rehabilita-
tion. 2005;86(7):1492-94.

7. Gupta SK, Helal BH, Kiely P. The prognosis in zoster pa-
ralysis. J Bone Joint Surg Br. 1969;51:593-603.

8. Yaszay B, Jablecki CK, Safran MR. Zoster paresis of the
shoulder. Case report and review of the literature. Clin
Orthop Relat Res. 2000;(377):112-8.

9. Fabian VA, Wood B, Crowley P, Kakulas BA. Herpes zoster
brachial plexus neuritis. Clin Neuropathol. 1997;16:61-4.

10. Eyigor S, Durmaz B, Karapolat H. Monoparesis with
complex regional pain syndrome-like symptoms due to
brachial plexopathy caused by the varicella zoster virus: a
case report. Arch Phys Med Rehabil. 2006;87:1653-5.

11. Economou PG. Hemiparesis and Bell's palsy following
brachial plexus herpes zoster. JAMA. 1984;252(8):1012.

12. Leo AM, Kasper DA, Saxena A. Atypical herpes zoster
infection preceded by sciatica and foot drop. Archives of
Dermatology. 2009;145(8):954-55.



126

13. Ece U, Ulas UH, Odabasi Z, Yilmaz O, Calci A. Herpes
zoster radiculopathy: report of two cases. Journal of
Neurological Sciences. 2005;22(3):319-24.

14. Shin MK, Choi CP, Lee MH. A case of herpes zoster
with abducens palsy. Journal of Korean Medical Science.
2007;22(5):905-907.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
25:127-134/0cak 2024 Sayisi

DERLEME/ REVIEW
VUCUT YUZEY ALANI VE KULLANIM ALANLARI

BODY SURFACE AREA AND USAGE AREAS
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OZET

Viicut ylizey alani, ilag doz ayarlamasindan yanik tedavisine,
sivi ihtiyacinin belirlenmesinden bazal metabolizma hizinin
hesaplanmasina kadar bircok alanda kullanilan antropometrik
bir parametredir. Kemoterapi, transplantoloji, yanik tedavisi ve
toksikoloji dahil olmak lzere bircok tibbi alanda 6nemli bir rol
oynamaktadir. On dokuzuncu yuizyila kadar arastirmacilar viicut
ylizey alanini hesaplamanin kolay yollarini aradilar ve cesitli for-
miller gelistirdiler. Viicut yiizey alanini tahmin etmek icin boy
ve agirlik dlciimlerinden tiretilmis farkli denklemler bulunmak-
tadir. Tarihsel olarak, DuBois & DuBois formuli en yaygin kul-
lanilanidir, ancak Mosteller'in formili basitligi nedeniyle daha
popdulerdir. Glinimizde halen kullaniimakta olan viicut ylizey
alani formillerinin dogrulugu, az sayida 6rnek calisma ile belir-
lendigi ve 6rnek seciminde cocuk, yetiskin gibi farkh biytkliik-
ler dikkate alinmadigi icin halen tartisiimaktadir. Yeni ve pratik
hesaplama yontemleri belirlenmeye calisiimaktadir. Bu derle-
me, viicut ylizey alaninin ortaya cikisini ve kullanim alanlarini
incelemeyi amaclamaktadir.
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Mosteller

Gelis Tarihi / Received: 11.11.2021
Kabul Tarihi / Accepted: 16.06.2022

ABSTRACT

Body surface area is an anthropometric parameter used in
many areas like drug dose adjustment, burn treatment, and
determination of fluid requirement, as well as to calculate the
basal metabolic rate. It is critical for many medical specialties,
such as chemotherapy, transplantology, burn therapy, and toxi-
cology. Until the 19th century, researchers looked for easy ways
to calculate body surface area and developed various formulas.
There were several different formulas derived from height and
weight measurements to predict body surface area. Historically,
the DuBois & DuBois formula is the most used, but Mosteller's
formula is more popular due to its simplicity. The accuracy of
the body surface area formulas, which are still in use today,
is still being debated because they are determined by a few
sample studies, and different sizes such as children and adults
are not taken into consideration in sample selection. New and
practical calculation methods are tried to be determined. This
review aims to investigate the emergence of the body surface
area and where it is used.
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INTRODUCTION

Body surface area (BSA) is an essential anth-
ropometric parameter with wide clinical use
(1). Body surface area is important in the app-
lication of drug doses, calculating burned skin
percentage and body heat transfer (2). It also
determines the basal metabolic rate, blood
volume, cardiac output, and renal clearance
and is often used to calculate parenteral flu-
id requirements (3). It is believed that BSA is a
better indicator of body weight and less affec-
ted by abnormal adipose tissue (4). Therefore,
BSA measurement studies have attracted the
attention of researchers for two centuries (2).

HISTORY OF BODY SURFACE AREA FORMULAS

With the law of Rubner, published in 1883, the-
re were beliefs among physiologists in the late
19th century that, regardless of species, an in-
dividual's heat production was proportional to
BSA. Although it was possible to measure the
metabolic rate by indirect calorimetry, this met-
hodis not widely available. Measurement of BSA
is considered an alternative if the metabolic rate
cannot be measured in the clinical setting (5).

From the beginning of the 19th century, rese-
archers have tried to measure or predict BSA
using various methods (2, 5). Historically, cre-
ative methods such as covering the surface of
the body with paper, plaster, or lead, wrapping
man in silk pantyhose like a Leyden jar, and cal-
culating the surface area by applying a metal
sheet known for the area have been used (2, 6).

These methods include direct measurements
and indirect measurements such as formula
estimation (2). For exponential operations of
these formulas, a scientific calculator or compu-
ter is needed (3, 6). Although there were seve-
ral different formulas derived from height and
weight measurements to predict BSA, the first
published formula was in 1879 (5, 7) (Table 1).

Coefficient changes in the formulas change the
results significantly, which led to the questio-
ning of whether the formula is valid and safe for
patients. In some cases, differences in calcula-
tions with formulas were large enough to affe-
ct mortality in patients, especially people with
abnormal physical structure and children (7).

Meeh (1879), who developed the first BSA for-
mula, worked on 16 people (6 adults, 10 child-
ren) and his formula emerged because of body
wrapping the cylindrical areas with millimeter
strips of paper. In the formula, the weight was
incorrectly considered to be proportional to the
volume measured in m?, and therefore the BSA
formula, which has a dimensionless constant
calculated by 2/3 of the weight, gave results in
m?. The Fixed value was used as 11.9 in the BSA
measurement of babies (8). Variable body den-
sity has become a problem due to neglecting
body fats and other components in different
proportions. Despite these inconsistencies, Me-
eh's formula remained standard until the DuBo-
is & DuBois formula developed for predicting
BSA was published in their articlesin 1916 (6, 9).

DuBois & DuBois reported BSA measurement
results with only five limited subjects and cla-
imed that Meeh's formula was flawed. These
five samples were removed from the glued silk
paper and photographed, and since the wei-
ght of 1 m” of the photo paper was known, BSA
could be calculated by cutting the exposed and
unexposed photo papers (10). Although the re-
searchers unanimously agreed that each body
shape requires its own constant and it was unre-
asonable to expect any formula on a height and
weight basis to overcome the variability of the
body shape in determining BSA. The DuBois &
DuBois formula also had ignored the claim that
changes in body shape could be considered
when calculating BSA. This formula is still used
as a standard for the calculation of BSA (6, 9).

Using various methods over time, the accura-
cy of the DuBois & DuBois formula has been
investigated (6, 9). Boyd (1935) has listed 401
direct surface area measurements obtained
from the coating, triangulation, or surface in-
tegrator methods. He made direct BSA mea-
surements on 197 subjects and proposed two
formulas to calculate the surface area (11).
Gehan & George (1970) proposed his formu-
las by re-evaluating Boyd's data. Although the
studies found that this formula failed in young
children and obese people, they did not make
any other attempt to evaluate other models re-
lating to height and weight to BSA (12). Haycock
et al. (1978) began calculating BSA using a ge-



ometric method with the schematic reduction
of body segments to cylinders and spheres (13).
Compared with the DuBois & DuBois formula
for adults and the Faber & Melcher (1921) for-
mula for infants, they had obtained a very simi-
lar formula based on direct measurement of 81
people from premature babies to adults (8, 14).

Mosteller (1987), similar to the Gehan & Ge-
orge formula, which is akin to the DuBois
& DuBois formula and easier to remember,
used size analysis to derive its formula. This
simple formula is widely adopted as it can
be easily used in a pocket calculator (8,15).

It was explained by Slone (1993) that all BSA
formulas were made on the assumption that
the skin is flat and not considered in terms of
contributing to the surface area of pores and
follicles on the skin. These skin structures were
reported to contribute extensively to the sur-
face area, and as a result, the surface area of a
person was never accurately measured. The va-
riation in the density of pore and follicle in the
unit area indicated that it could override BSA
calculations, as it could vary widely between
different human races, children, and adults (16).

Table 1: Body Surface Area formulas

Authors Reference Formulas
Meeh (1879) (8)

DuBois & DuBois (1916) (10)
Faber & Melcher (1921) (14)

Boyd (1935) (11)

0.1053X Wz

0.007184 X Wo4zs X Ho7zs

0.00785 X Wp42s X o725

00003207 X (W - 1000)07285 - 00188-1ug g (- 1000)X o3
0.01788 x W 048¢x H 05

Gehan & George (1970) (12) 0.0235 X Wosi4s6 X Ho42246
Haycock et al. (1978) (13) 0.024265 X Wos378 X Ho3964
Mosteller (1987) (15) (W12 x H1/2) /60

(W:weight in kilograms and H: indicates the height in centimeters)

BODY SURFACE AREA USAGE IN CALCULATING BASAL
METABOLIC RATE

Basal Metabolic Rate (BMR) is the amount of
energy that a person spends 12 hours after ea-
ting at full rest in a comfortable lie-in position
and at normal room temperature all day long
(17). BMR is the energy spent on processes that
continue at the moment of the body's rest. It
can be indirectly determined by measuring
oxygen uptake in solid laboratory conditions
without consuming any food. No food should
be eaten at least 12 hours before the measure-
ment, thereby ensuring that the energy requi-
red for digestion and absorption of food in the
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digestive system is not increased. In addition,
heavy muscle effort must not have been exer-
ted at least 12 hours before BMR measurement.
Achieving the right conditions for the accurate
measure of BMR is often impossible (18). The
Resting Energy Expenditure (REE) is expressed
in calories per kilogram per hour. Digestion and
absorption energy are included in REE. Unli-
ke BMR, which is measured after twelve hours
of fasting, REE is measured at normal fasting,
but measurement should be taken 2 hours af-
ter a light meal and resting in the supine po-
sition for more than 30 minutes on the back
supine. Since digestive and absorption ener-
gy is included, it is 10% more than BMR (17).

Since Galileo's time, scientists have believed
that BMR and REE are related to BSA. Regarding
BSA, BMR is highest in early childhood and then
decreases with age. As seen in Table 2, BMR va-
lues are about 5% lower in women than in men.
This is largely due to the difference in body
composition. Generally, women have a higher
percentage of body fat than men of the same
age, and stored fat essentially does not affect
metabolic rate. If BMR values are expressed per
unit of lean body mass, gender differences can
be neglected. Differences in body composition
are explained by the 2% reduction in BMR ob-
served in a decade in adulthood (18) (Table 2).

Table 2: Relationship Of Basal Metabolic Rate With Age And
Gender (kJ m*/s)

Age Man Woman
5 205.1 196.5
10 183.3 178.0
15 1779 163.2
20 165.8 1524
25 162.0 1515
30 157.4 151.1
35 155.7 151.1
40 156.1 151.1
45 155.3 1503
50 154.5 146.5
55 1524 142.7
60 149.4 139.4
65 146.5 136.9
70 144.0 135.6
75 141.5 1348
80 139.0 133.5

(18)

Using the average BMR values for age and gen-
der in Table 2, it is possible to find a person's
daily BMR with BSA. After calculating BSA with
the DuBois & DuBois formula, which is com-
monly used for BSA calculation, the basal me-
tabolic rate appropriate for the person's age
and gender is selected from the table. BMR can
be determined by multiplying this value by 24
for the daily energy requirement. It should not
be overlooked that the result found is value in
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kilojoule (kJ). For example, a 20-year-old man
with a weight of 70 kg and a height of 177 cm
has been calculated by using BSA, DuBois & Du-
Bois formula, and the average BMR of a 20-ye-
ar-old man is 165.8 kJ m%/s (+ 10) according to
Table 2. Accordingly, the energy requirement
is 165.8 kJ m*/sx1.86 m> = 308.4 kJ. The ener-
gy requirement in the 24-hour period; 308.4 kJ
m?sx24s =7401 kJ (1762 kcal). BSA: Calculated
in the form (18) in another study; To calculate
a daily energy requirement, BSA, again calcula-
ted with the DuBois & DuBois formula, is found
by multiplying 24 by the standard calories se-
lected according to the gender and age group
given in Table 3 (19). For example, a male with
a weight of 70 kg and a height of 177 cm, who
is 20 years old, has been calculated using BSA,
DuBois & DuBois formula, and the average
BMR for 20 years is 39.5 kcal m*/s (= 10). Ac-
cordingly, BSA energy requirement is 39.5 kcal
m’x1.86 m> = 73.47 kJ. The energy requirement
in 24-hours; BMD can be found by calculating
73,47 kcal m?/sx24 s=1763.28 kcal (19) (Table 3).

Table 3: Standard Calorie Values According To Body Surface
Area Per Hour (According To Height-Weight Formula)

Age Man Woman
14-16 460 430
16-18 430 40.0
18-20 410 380
20-30 395 370
30-40 395 365
40-50 385 36.0
50-60 375 350
60-70 365 340
70-80 355 330

(19)

BURN AND BODY SURFACE AREA RELATIONSHIP

The skin, which has functions such as regulation
of body temperature, sense of touch, protecti-
on of the body from the external environment,
and maintaining the functions of the immune
system, is the largest organ of the body, and
it is one of the most important (20). The ener-
gy requirement of burn increases significantly
due to basal REE, but this increase varies over
time and is proportional to the burned body
surface area (BBSA). In burn patients with more
than 40% of BBSA, REE increased by 180% in
the acute period, 150% after healing of burns,
120% after 9 months of injury, and 110% 1 year
after injury (21). It plays an important role in
increasing metabolic rate after the loss of heat

and insufficient burns in thermoregulation.
The correct assessment of the energy requi-
rement is necessary for effective nutritional
support. Because both excessive feeding and
malnutrition prolong hospital stay and increa-
se the risk of morbidity and mortality (22). Alt-
hough an indirect calorimeter is superior to all
hand-held devices and equations in estimating
energy requirements, it is an impractical and
expensive method since it requires experien-
ced personnel and devices for routine use in
burn patients (23). The 46 estimation equati-
ons used to calculate the REE of burn patients
were compared with the indirect calorimeter
results, and it was found that the energy ex-
penditures were not fully estimated, but the
equations developed by Zawacki (1970), Xie
(1993), and Milner (1994) were the most sensi-
tive formulas (24 - 26) (Table 4). Milner conc-
luded that estimation equations could be used
within the first month after injury, but 30 days
later, estimation equations were not suitab-
le, indirect calorimeter measurements were
required, and to improve the equation the
number of days after burn adapted the Carl-
son equation by adding factors (26) (Table 4).

Table 4: Formulas Used In Calculating Energy Expenditure In
Burn Patients And Some Energy Intake Suggestions

Zawacki(1970) (24)
Xie (1993) (25)
Milner (1994) (26)

REE= 1440 x BSA
REE= (1000 x BSA) + (25 x TBSA)
REE= (BMR**x (0.274 + 0.0079 x BBSA - 0.004 x PBD) + BMR**) x 24 x BSA x activity
factor
Curreri (1974) (28) ~ REE= (25 x Weight) + (40 x BBSA)
Carlson (1992) (29)  REE= BMR**x (0.89142 + (0.01335 x BBSA)) x BSA x 24 x activity factor
BBSA, (%) x 100 (Body surface area affected by burn - real start burn size, use cut-off for big burns)
BSA, (m?) [(height x weight) / 3600]05
PBD, Days after burn
BMR** Man: 54.337821 - (1.19961 x age) + (0.02548 x age?) - (0.00018 x age3)
Woman: 54.74942 - (1.54884 x age) + (0.03580 x age?) - (0.00026 x age?)

Xie et al. found that, although the energy con-
sumption estimation formulas they develo-
ped in 1993 were simple and practical, about
twenty years after the formula was used, pa-
tients with a wide burn percentage calculated
high energy consumption. BBSA was evalu-
ated for 66 burn patients ranging from 4% to
96% at different times after injury and deve-
loped two new linear and nonlinear formulas
for energy expenditure estimation (25) (Table
5). It compared indirect calorimeter measu-
rement and commonly used formulas such
as Curreri (1974), Carlson (1992), Xie (1993),
and Milner (1994) to evaluate the validity and
reliability of new formulas (25, 26, 28, 29).



Comparative analysis has revealed that the
new formulas provide energy consumpti-
on estimates with significantly higher accu-
racy and reliability compared to the widely
used Milner formula, which is commonly
believed to be accurate (23, 30) (Table 5).

Table 5: Results Of Multiple Linear Regression For Energy Con-
sumption Estimation

Nonlinear formula:

REE=(1094.2477 + 73670 x BBSA + 22.3935 x PBD-0.0766 x BBSA2-1.3496 x PBD? + 0.4568 x BBSA x PBD) x
BSA

Linear formula:

REE= (1122,4345 + 6,8634 x BBSA + 9, 1156 x PBD) x BSA, if BBSA <70 and PBD <14

REE= (1346,1578 - 0,4040 x BBSA + 32,1819 x PBD) x BSA, if BBSA > 70 and PBD <14

REE= (1326,4286 +9,8823 x BBSA - 13,8294 x PBD) x BSA, if BBSA <70 and PBD > 14

REE= (1460,5689 + 1,340 x BBSA + 11,9390 x PBD) x BSA, if BBSA >70 and PBD >14

REE: Resting energy expenditure BBSA: Burned body surface area PBD: Days after burn BSA: Body Surface Area
(30)

RELATIONSHIP BETWEEN GLOMERULAR FILTRATION
RATE AND BODY SURFACE AREA

Evaluation of the individual's kidney function is
an essential part of routine medical practices.
Various kidney function tests are used to assess
individuals’ overall health, determine the ap-
propriate dose for drugs administered through
the kidney, to prepare for invasive diagnosis
or treatment procedures, and to diagnose and
monitor acute and chronic renal failure (31, 32).
The amount of glomerular filtrate formed in one
minute (unit time) in all nephrons of both kid-
neys is called Glomerular Filtration Rate (GFR)
(33). The glomerular filtration rate is one of the
frequently used tests thatis accepted as the best
indicator among kidney function tests (34, 35).

Mcintosh et al. (1928) proposed kidney functi-
on indexed to BSA in their studies describing
the concept of kidney clearance, and the ave-
rage BSA of Americans at the age of 25 was cal-
culated, and the index value was proposed as
1.73 m? (36). In many countries, GFR's indexing
by BSA overrides, as BSA, calculated from the
height-weight formulas of adults, changes over
time, and the index value is arbitrarily selected.
However, it is crucial to fix the index value to
facilitate historical comparison studies (8, 37).

Although the BSA index value was taken as
1.73 m? in the studies, they stated that this va-
lue does not represent the patients currently
receiving treatment in the UK due to not con-
sidering the gender-specific differences or the
recent increase in obesity. In a study condu-
cted on 2838 patients who received chemo-
therapy between 1996 and 2000 in Australia,
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their mean BSA was reported as 1.80 m* (fe-
male 1.70 m? male 1.89 m?), while Baker et al.
(2002) reported that BSA was 1.86 m” in an in-
ternational retrospective study that included
1650 patients between 1991 and 2001. This
study represents a group of patients with hig-
her BSA than the general population (38, 39).

GFR is commonly multiplied by 25-year-old
adults with a value of 1.73 m? representing the
average BSA, and correction can be applied by
dividing the BSA of the person (40). However,
this application may cause GFR to appear more
than small in individuals with small structures. It
is recommended to use the actual GFR instead
of corrected when adjusting the chemotherapy
dose (41). Although there are nearly 500 formu-
las used in the calculation of GFR today, the most
frequently used and accepted ones are; MDRD
(Modification of Diet in Renal Disease-2000) and
Cockcroft-Gault (1976) formulas (42, 43). The
Cockcroft-Gault formula provides 24-hour crea-
tinine clearance; Serum creatinine is calculated
in ml/min using age, sex, and weight variables.
The results of the Cockcroft-Gault formula are
uncorrected according to BSA (43). The MDRD
formula is expressed as GFR ml/min/1.73 m?, as
opposed to the Cockcroft-Gault formula, since
its validation was made against the GFR correc-
ted according to BSA (44). The average GFR va-
lue was developed by measuring patients in the
hospital due to CRF of 40 ml/min/1.73 m* (33).

Drug dosing is based on kidney function me-
asurements or estimates not adjusted for BSA,
and GFR estimates adjusted for BSA are general-
ly sufficient except for patients whose body size
differs significantly from the mean (31). Therefo-
re, the National Kidney Foundation recommen-
ded using absolute GFR instead of BSA for drug
dose adjustments in clinical practice. Thus, large
population samples with different body sizes
should be studied to determine what the best
method can be in GFR indexing (45). Despite
this, BSA continues to be used to index GFR (37).

STUDIES TO EVALUATE THE RELATIONSHIP BETWEEN
BSA FORMULAS

Chhapola et al. (2013) conducted a study to de-
termine the best equation among the current
BSA equations and to design a new equation
for calculating BSA in non-edematous acutely
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undernourished (NE-SAM) children in the hos-
pital. He decided that the current BSA equati-
ons were derived from healthy children and
that children with acute non-edematous acute
malnutrition could not truly predict BSA. The
study was conducted on 471 NE-SAM children,
and BSA calculations were made with seven
existing equations. These equations are prefer-
red in the study because they contain pediat-
ric calculations and are derived in independent
studies using direct BSA measurement metho-
ds. A new equation created to calculate BSA
was designed using linear regression with the
formula of Mosteller modified 164.551 x [H x
W] 0.5 (cm?), constant (a0) 164.551 (p <0.0001),
considering that it is easy to calculate. On 66
children with NE-SAM, Mosteller, Boyd, and
the new equation were compared and calcula-
ted. As a result of the study, it was concluded
that the equation of the Mosteller was more
accurate among the seven equations used. As
a result, in the study, the newly derived SAM
Mosteller equation has given minor error and
has been updated to serve as an accurate me-
asure in these children until an equation was
invented based on direct BSA measurement (1).

There are several cross-sectional studies condu-
cted to compare BSA formulas. In a study con-
ducted on 2745 healthy children (1229 boys,
1246 girls) aged 1-11yearsin Ibadan North Local
Government Area (IBNLGA), Oyo State, Nigeria.
Estimated average BSA values were found for
each child's age with different formulas (DuBois
& DuBois, Boyd, Gehan & George, Haycock et al.,
and Mosteller). It was concluded that the for-
mulas of Mosteller and Boyd are more accurate
than other formulas for BSA estimation. It was
concluded that the formula of DuBois & DuBois
showed a clinically unacceptably low estimate
of BSA in children under 6 years of age. As a re-
sult of this study, it is concluded that Mosteller's
formula will show the most useful, reliable, and
accurate BSA for Nigeria when standardizati-
on of physiological parameters is needed (46).

Villa et al. (2017), in their study, adult male ca-
davers used computed tomography (CT) to
calculate BSA and aimed to evaluate whether
the new formula was needed by comparing the
results with the nine formulas in the literatu-
re. The sample was scanned within three days

from the date of death of 55 male cadavers with
a different body mass index, aged between
20 and 87, and the average BSA of the cada-
vers was determined to be between 1.84 - 1.87
m2. BSA values calculated from CT scans were
found very close to the 9 formulas in the litera-
ture. When calculating BSA, CT scans have ad-
vantages over surface scanners. The CT scanner,
on the other hand, cannot scan every surface
of the body. Some crucial parts of 3D models
have gaps that need to be filled. As a result, the
study strongly supported the need for modified
formulas for small and large BMI values (47).

BSA formulas of DuBois & DuBois and Mos-
teller are considered largely equivalent in
clinical practice. The mathematical relations-
hip between the formulas is high, and the-
re are subtle differences between them (5).

Rapid and accurate determination of BSA and
BBSA is very important during the treatment of
burns, and BSA is used to determine the drug
dose and to evaluate the surface of the skin
required for transplantation, as well as to es-
timate the chance of survival of patients. BSA,
which is used to evaluate the degree of kidney
function, can be questioned because of its poor
correlation with GFR, especially in children,
obese and anorexic individuals, since GFR is
widely multiplied by 1.73 m2, which represents
the average body surface area of 25-year-old
adults. However, BSA remains a major variable
in the treatment of the nephrotic syndrome (7).

Recent studies mostly used three dimensions
(3D) laser-scanning techniques to determine
BSA (7).The 3D body scanner can measure many
objects with great precision. Itis considered that
the accuracy of BSA measurement by scanning
is within 1% and better than past direct measu-
rement methods. It can be used with BSA surfa-
ce integration software to calculate with great
accuracy after 3D measurement of the body.
However, despite the excellent abilities of the
3D scanners, unresolved details in the hands,
feet, and face areas and numerous holes in the
shadow areas such as the armpits, groin areas,
and toes are observed. These unresolved details
and gaps should not be overlooked in assessing
the potential problems that using 3D body scan-
ners may introduce in BSA measurement (2).
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