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EDITORDEN / EDITORIAL

Degerli okuyucularimiz,

Dergimizin 57. cildinin ikinci sayisi ile tekrar karsinizdayiz. Yaz
mevsiminin sonlarina yaklastigimiz, yeni baslangiclarin yaklastigi bu
dénemde dergimizi sizlerin begenisine sunabilmenin mutlulugunu
yaglyoruz. Bu sayimizda da birbirinden kiymetli arastirmacilarimizin
bliyuk emeklerle ortaya koyduklari galismalari degerlendirme firsati
bulacaksiniz.

Dergimizin 56. Cildinin ikinci sayisinin 117-120. sayfalarinda yer alan
"Can  Triglyceride/Glucose Index (TyG) and Triglyceride/HDL-
Cholesterol Ratio (TG/HDL-c) Predict Gestational Diabetes Mellitus?"
baslikli makalenin 119. sayfada yer alan tablo ve sekilleri teknik bir
aksaklik nedeniyle st Uste binmistir. Makalenin tekil dosyasinda olan
bu hatali basim, derginin sayl tam dosyasinda orijinal ve duzgln haliyle
yer almaktadir. Belirtilen makale ile ilgilenen arastirmacilarimizin 56.
Sayi, ikinci cildin sayr tam dosyasinda 117-120.sayfalar arasinda yer
alan halini dikkate almalarini rica eder, tekil dosyalar olusturulurken
g6zden kacan bu hatadan dolayi basta makale yazarlari olmak tzere siz
degerli arastirmacilarimizdan 6zur dileriz.

Makalenin orijinal ve diizglin haline erisilebilecek sayi tam dosyasi linki:

https://dergipark.org.tr/tr/download/issue-full-file/80184

Keyifli okumalar dileklerimizle.

Prof. Dr. M. Recep PEKCICi
Editor
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Degerli Arastirmacilarimiz;

Sizlerle daha 6nce de paylastigimiz bazi hususlari tekrar hatirlatmak istiyoruz;

2022 yiliile birlikte Dergimize calisma gonderiminde bazi yenilik ve degisiklikler yapilmistir.
1. Dergimiz davetli derlemeler disinda derleme ¢alismalan kabul etmemektedir.

2. Dergimize gonderilen ¢alismalarla birlikte Turnitin ya da iThenticate programlarindan elde edilen “benzerlik analizi”-
raporunun da sisteme yuklenmesi gerekmektedir.

3. Calismalarda kaynak gosteriminde yasanan sikintilari ortadan kaldirmak icin "AMA" standartlarinda kaynak gosteri-
mi zorunludur.(Detayli bilgiye “https://www.bcit.caffiles/library/pdf/bcit-ama_citation_guide.pdf” sayfasindan ulasila-
bilir)

Bu konuda detayl bilgi dergimizin son kisminda yer alan yazim kurallarn kisminda ve web sayfamizda yer almaktadir.

Calismalarinizi Dergimize gonderirken bu hususlara dikkat etmeniz degerlendirme sureclerini kolaylastiracaktir.

Dear Researchers;

We would like to remind you of some issues we shared with you before;
With the year 2022, some changes have been applied in the study submission rules for our Journal:

1. Our journal only accept invited reviews.

2. Along with the studies sent to our journal, the “similarity analysis" report obtained from Turnitin or iThenticate
programs should also be uploaded to the system.

3. In order to eliminate the problems experienced in citing references in studies, it is obligatory to show references in
“"AMA"standards. (Detailed information can be found on “https://www.bcit.ca/files/library/pdf/bcit-ama_citation_gui-
de.pdf")

Detailed information about these subjects can be found in the instructions to the authors section at the end of our
journal and on our website.

Paying attention to these issues while submitting your studies to our Journal will facilitate the evaluation processes.

Cilt / Volume: 57 - Sayi /| Number: 2- Yil [ Year: 2024



Ozgiin Galisma / Original Article

Ankara Egt. Ars. Hast. Derg., 2024 ; 57(2) :44-48
DOI: 10.20492/aeahtd. 1287208

ik Siddeti ile iligkisi

Obstruktif Uyku Apne Sendromunda inflamasyon Biyobelirtecleri ve Hasta-

Inflammation Biomarkers in Obstructive Sleep Apnea Syndrome and Their
Correlation with Disease Severity

Kiibra MEHEL METIN’, Selda KESKIN GULER', Segil OZERCAN?, Tahir Kurtulus YOLDAS'

OZET:

AMAG: Obstriktif uyku apne sendromu (OUAS) uyku boyunca Ust
hava yolunun tekrarlayici sekilde, tam veya kismen tikanmasiyla
karakterize bir durumdur. Etiyopatogenezinde inflamasyon rol aldi-
g1 gosterilmistir. Bu calismanin amaci inflamasyon belirtecleri olarak
onerilen parametrelerin klinigimizde OUAS tanisi alan hastalarda in-
celenmesidir.

GEREC VE YONTEM: 2016-2019 yillarn arasinda polisomnografi
yapllan 80 hasta ¢aligmaya dahil edildi. Apne hipopne indeksi (AHI)
30'un Ustl agir OUAS (n=20), 15-30 arasi orta OUAS (n=20), 5-15
arasl olanlar hafif OUAS (n=20), olarak gruplandirildi. AHI 5'in altinda
olanlar kontrol grubu olarak ¢alismaya alindi (n=20). Kontrol grubu ile
OUAS saptanan grup ve OUAS siddetine gore ayriimis gruplar ara-
sinda monosit/HDL, trombosit/lenfosit, notrofil/lenfosit oranlari, sedi-
mentasyon, CRP, hsCRP, homosistein degerleri karsilastirildi.

BULGULAR: Kontrol ve OUAS olan gruplar cinsiyet agisindan ben-
zerdi. Agir siddette OUAS olan grubun yas ortalamasi diger gruplara
gore daha yuksekti. Gruplar arasinda trombosit/lenfosit oranlari, nét-
rofil/lenfosit oranlari, monosit/HDL oranlari, sedimentasyon, homosis-
tein ve hsCRP degerleri agisindan istatistiksel anlamli fark saptanmadi
(p>0.05). Kontrol ve OUAS gruplari arasinda agir OUAS grubunda
CRP duzeyi yuksek olup anlamli istatistiksel fark saptandi (p<0.05).
CRP seviyeleri AHI, desaturasyon indeksi, oksijen saturasyonu %90'in
altinda gecen sure, vicut kitle indeksi (VKI) ve yasla pozitif; minimum
oksijen saturasyonu ve ortalama oksijen saturasyonuyla negatif ko-
relasyon gostermekteydi. hsCRP ise desaturasyon indeksi, oksijen
saturasyonu %90'in altinda gecen sure, VKI ve yasla pozitif; minimum
oksijen saturasyonu ve ortalama oksijen saturasyonuyla negatif ko-
relasyon gosterdi.

SONUG: AJir siddette OUAS hastalarinda diger gruplara gére CRP
oranlari yiksek saptanmis olup agir siddette OUAS hastalarinda infla-
masyon acisindan degerlendirebilecegimiz bir parametre olabilir.
Anahtar Kelimeler: High density lipoprotein, monosit, notrofil, lenfosit,
CRP, obstruktif uyku apne sendromu

ABSTRACT

AIM: Obstructive sleep apnea syndrome (OSAS) is a condition cha-
racterized by repetitive, complete or partial obstruction of the upper
airway during sleep. Inflammation has been shown to play a role in its
etiopathogenesis. The aim of this study is to examine the parame-
ters sugges-ted as inflammation markers in patients diagnosed with
OSAS in our clinic.

MATERIAL-METHOD: Eighty patients who underwent polysom-
nography between 2016-2019 were included in the study. Apnea hy-
popnea index (AHI) above 30 was grouped as severe OSAS (n=20),
15-30 as moderate OSAS (n=20), 5-15 as mild OSAS (n=20). Those
with AHI <5 were included in the study as the control group (h=20).
Monocyte/HDL, platelet/lymphocyte, neutrophil/lymphocyte ratios,
sedimentation, CRP, hsCRP, homocysteine values were compared
between the control group and the group with OSAS and the groups
separated according to the severity of OSAS.

RESULTS: The control and OSAS groups were similar in terms of
gender. The mean age of the group with severe OSAS was higher
than the other groups. There was no statistically significant diffe-
rence between the groups in terms of platelet/lymphocyte ratios,
neutrophil/lymphocyte ratios, monocyte/HDL ratios, sedimentation,
homocysteine and hsCRP values (p>0.05). CRP level was high in
the severe OSAS group and a statistically significant difference was
found between the control and OSAS groups (p<0.05). CRP levels
have showed positive with AHI, desaturation index, time elapsed be-
low 90%, body mass index, and age; showed a negative cor-relation
with minimum oxygen saturation and mean oxygen saturation. hsC-
RP is positive with desaturation index, time elapsed below 90%, body
mass index and age; showed a negative correlation with the minimum
oxygen saturation and the mean oxygen saturation.

CONCLUSION: CRP rates were found to be higher in severe OSAS
patients compared to other groups, and it may be a paramater that we
can evaluate in terms of inflammation in severe OSAS patients.
Keywords: High density lipoprotein, monocytes, neutrophils, lympho-
cytes, CRP, obstructive sleep apnea syndrome.
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GiRiS

Obstruktif uyku apne sendromu (OUAS) uyku boyunca Ust hava yo-
lunun tekrarlayici sekilde tam veya kismen tikanmasiyla karakterize
olup horlama, uykuda nefes keS|ImeS| sabah yorgun kalkma, glindliz
asiri uykululuk ana semptomlardir.’ ?Genel poptilasyonun % 3-9'unu
etkiler.’ OUAS ile sistemik |nflamasyon ve oksidatif stres arasinda
iliski olabilecegi belirtilmistir.* ° inflamasyonun OUAS etiyopatoge-
nezinde roll olabilir. Ayni zamanda uyku apne sendromunda kronik
aralikll hipoksi metabolik ve immun yanitta bozulmayi, proinflamatu-
var sitokinleri ve adezyon molekdillerinin aktivasyonunu tetikleyebilir.
Boylece sempatik aktivasyon, oksidatif stres, endotel disfonksiyonu
ve inflamasyon géralir ' “°°

Makrofajlar ve monositler inflamasyon bdlgesinde promflamatuvar
ve pro-oksidan sitokinlerin salgilanmasinda etkilidir . *° Monositler
promflamatuar ve pro-oksidan etki gosterirken HDL, ters etki goste-
rir .* OUAS hastalarinda, hastalik siddeti arttikca monosit HDL orani
(MHR) arttigi bellrt|Im|§t|r

OUAS ‘da_aralikli hipoksi reaktif oksijen drunlerinin Gretimini ve len-
fosit ve nétrofil gibi in-flamatuvar hiicreleri arttirir.® Nétrofil lenfosit
orani (NLR) sistemik inflamasyonun belirlenmesinde dlculebilir para-
metre olarak kullanilabilir .* "

Trombositler yara iyilesmesinde, inflamatuvar ve bagisiklik yanitlarin-
da rol alirlar. Trombositler hasarli ve |nflamas¥onun oldugu bélgelere
I6kositleri ve progenitér hiicreleri getirebilir . OUAS'nin siddetiy-
le trombosit lenfosit orani (PLR) arasinda iligkili bulunmug olup PLR
OUAS hastalarinda sistemik bir belirtec olabilir .

Homosistein, diyette metiyoninin demetilasyonu ile olusan kukurt
iceren bir aminoasittir. Orta ve yliksek homosistein d[]zequsri endo-
telde inflamasyona yol agan oksidatif hasara neden olabilir .

C reaktif protein (CRP) ve eritrosit sedimantasyon hizi (ESR) yaygin
kullanilan inflamatuvar belirteclerdir .* ™ Tekrarlayan hipoksi yeniden
oksijenlenme dongulerl CRP gibi proinflamatuvar faktorlerin aktivas-
yonuyla iliskili olabilir .* ™"

Literatlrde OUAS hastalarinda CRP, hsCRP, sedimentasyon, homo-
sistein, PLR, NLR ve MHR degerlerinin OUAS ile iligkisi incelenmis
olup farkli sonuclar meveuttur.”* © ° * * Calismamizda bu parametre-
lerin laboratuvarimizda OUAS tanisi alan hastalarimizda incelenmesi
amaglanmistir.

GEREC VE YONTEM

Sagdlik Bilimleri Universitesi Ankara Egitim ve Arastirma Hastanesi
etik kurulundan (01/10/2020 -376) onay alindi. Ankara Egitim ve
Arastirma Hastanesi Uyku Bozukluklari Laboratuvari’na 2016-2019
tarihleri arasinda basvuran hastalarin dosyalar retrospektif olarak
degerlendirildi. Polisomnografi yapilan ve 60 OUAS saptanan has-
ta grubu ile 20 uyku apne sendromu saptan-mayan saglikli kont-
rol grubu ¢alismaya dahil edildi. Apne hipopne indeksi (AHI) <5’ in
altinda olan 20 hasta kontrol, 5-15 arasi olan 20 hasta hafif, 15-30
arasl 20 hasta orta ve 30'un Ustl 20 hasta adir derecede OUAS
olarak gruplandirildi. Uyku etkinligi %60'in altinda olan, kanser tanisi
bulunan, akut enfeksiyon bulgusu olan hastalar ¢calismaya dahil edil-
medi. Hastalara laboratuvara basvurularinda Philips Alice 6 marka
polisomnografi cihazi ile 1 gece polisomnografi kaydi yapildi. Poli-
somnografi Amerikan Uyku Bozukluklari Akademisi kriterlerine gore
elektro-ensefalografi (EEG), elektrookulografi (EOG), bilateral tibialis
anterior elektromiyografi (EMG) ve elektrokardiyografi kayitlar yapil-
di. Hava akimi nazal kanul ve termistér ile, solunum gabasi gégus ve
abdominal kemerlerle kaydedildi. Nabiz ve oksijen saturasyonu par-
mak probu ile dl¢lldi. Vicut pozisyonu gogus kemerine eklenen bir
sensorle kaydedildi. Kayitlar uyku teknisyeni tarafindan uygulanmisg
olup Amerikan Uyku Tibbi Akadem|3| (AASM) 2.3 kriterlerine gore
uyku hekimi tarafindan skorland:.” AHi uyku boyunca bir saatte apne
hipopne sayisi olarak belirlendi. AHI degeri 5'in Ustiindeyse uyku
apnesi olarak belirlendi. Uyku bozukluklar laboratuvarina bagvuru-
sunda rutin olarak istenen hemogram, homosistein, CRP, hs CRP,
sedi-mentasyon, lipid profili sabah a¢ karna alinan kan numunesinde
incelendi. Trombosit /lenfosit orani trombosit sayisinin lenfosit sayi-

sina béllinmesi, Monosit/ HDL orani monosit sayisinin HDL degerine
bélinmesiyle ve nétrofil/lenfosit orani nétrofil sayisinin lenfosit sayi-
sina bolinmesiyle elde edildi.

istatistiksel Yontem:

Verilerin normal dagilima uygunlugu Kolmogorow Smirnov testi ile in-
celendi. Normal dagilima uygun veriler icin parametrik, uygun olma-
yan veriler icin nonparametrik testler secildi. Gruplar arasinda frekans
dagilimini istatistiksel olarak incelemek amaciyla Ki-Kare testi uygu-
land. ki grup karsilastirimasinda parametrik testlerden bagimsiz or-
neklem T test ve nonparametrik Mann Withney U testi kullanildi. iki-
den ¢ok bagimsiz grup karsilastirmasinda gruplar arasinda fark olup
olmadigi parametrik testlerden One-Way ANOVA ve nonparametrik
testlerden Kruskal-Wallis testleri uygulandi. Korelasyon degerlen-
dirmesi Spearman Korelasyon Analizi ile yapild. Istatistiksel olarak
p<0.05 degeri anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen hastalarin demografik verileri Tablo 1'de gos-
terilmistir.

Tablo 1: Gruplarin demografik 6zellikleri

Kontrol Hafif OSAS Orta OSAS Afhr OSAS P
Yag 39,33 46,63 4225 53,73 0.001%
(¥
Cinsiyet 128 713 911 812 0419
(Kadm/Erkelk)

Agir siddette OUAS grubunun yas ortalamasi (55,75) kontrol, hafif
ve orta siddette OUAS tanil hasta gruplarina gére anlamli derecede
daha fazlaydi (p=0.001) (Tablo 1). Gruplar arasinda cinsiyet dagilimi
acisindan fark yoktu (p>0.05).

Adir OUAS grubunda, diger gruplara gore vicut kitle indeksi (VKI)
daha yUksek ve uyku etkin-ligi daha distk olup istatistiksel olarak
anlamli fark saptandi (p<0.05). Gruplar arasinda trombosit lenfosit
oranlar (PLR), notrofil lenfosit oranlart (NLR), monosit HDL oranlari
(MHR) acisindan istatistiksel olarak anlamli fark saptanmadi (p>0.05)
. OUAS gruplari arasinda kan sedimantasyon, homosistein ve hs-C-
RP degerleri agisindan istatistiksel anlamli fark saptanmadi (p>0.05).
OUAS gruplari arasinda CRP duUzeyi acisindan istatistiksel olarak
anlamli fark saptandi (p<0.05). Agir OUAS grubunda CRP dizeyleri
diger gruplara gore daha yiksekti.
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Tablo 2: Gruplarin laboratuvar degerleri ve klinik 6zellikleri

EKantrol Hafif QOUAS Orta QUAS Apir QUAS P
Trombosit  lenfosit| 118252755 [ 13531=72.64 | 11886=2502 |128.70=4091 | 0.386
orant
(mean +3D)
Netrofil lenfosit| 2.13 =0.83 203+088 183073 202071 0679
ofam
{mean =3D)
Monosit HDL oram1 | 0.12=0.01 011001 014001 012001 0249
(mean £3D)
Homosistein 16.63 £ 530 1843 £ 6.56 1531480 17.32 £ 6.51 0520
(mean £3D)
Sedimentasyon 536.04 5813 36.92 4173 0.631
(Mean Rank)
hsCRP 374 26.73 3061 4333 0.062
(Mean Rank)
CRP 3172 28.62 40.61 30.13 0.010%
(Mean Rank)
Ortalama olkzijen| 36,13 47.3 38,65 19.7 <0,001
saturasyonu
Desatiirasyon indeksi | 14,40 20,43 50,18 &2 <0,001
Minimum  olsijen| 60,33 47,80 3423 19,63 <0,001
saturasyonu
%90 altinda gegen | 20,10 50,83 45,33 63,55 <0,001
siire
VKI(kg/m2) 20,03 536.93 43,33 49,93 0.030
mean

OUAS: Obstriiktif uyku apne sendromu, VKi: VUcut Kitle indeksi

OUAS grubuyla kontrol grubu karsilastirildiginda OUAS grubunun
kontrol grubuna gore yas ve VKI degerlerinin yiksek oldugu saptan-
di (p<0.05) (Tablo 3). Trombosit lenfosit orani (PLR), notrofil lenfosit
orani (NLR), monosit HDL orani (MHR), homosistein, sedimantasyon,
hs-CRP ve CRP duzeyleri arasinda hasta ve saglikli kontroller ara-
sinda istatistiksel olarak anlamli fark saptanmadi (p<0.05) (Tablo 3).
OUAS grubunda kontrol grubuna gére daha duistk ortalama oksijen
satlrasyonu ve minumun oksijen degeri saptandi ve oksijen desati-
rasyon indeksinin (ODI) ve oksijen saturasyonu %90'nin altinda ge-
¢en surenin daha ylksek oldugu goérildi (p<0.001) (Tablo 3).

Tablo 3: Kontrol ve OUAS grup arasinda laboratuvar ve polisomnog-
rafi degerlerinin  karsilastiriimasi

Kontrol OQUAS P

Yag 3833 49.88 0,002*
Cinsiyet (kadm/erkek) 128 2436 0,130
VKL 29,03 43,48 0,017%
Trombosit lenfosit oram | 1182322753 127,63 =49 86 0297
Nitrofil lenfosit orams 213083 1.96 =077 0,393
Monosit HDL orani 0,012 =001 0,012+ 0,01 0,647
Homostein 16.63 £ 3.3 17,05 6,08 0,805
Sedim 36,94 38,08 0,731
hsCRP 37.44 37,52 0,990
CPR 3172 39,08 0,161
Ortalama  olsijen satu- | 36,15 35,28 <0.001
1asyonu

Desatiirasyon indeksi 14,40 49.20 <0.001
Minimum oksijen satu- | 60,33 33,80 <0.001
fasyonn

%90 altinda gegen siire | 20,10 4730 <0.001

OUAS: Obstriiktif uyku apne sendromu, VKi: Viicut kitle indeksi

CRP seviyeleri AHI, ODI, oksijen saturasyonu %90'in altinda gegen
surre, VKI, yasla pozitif ve minimum oksijen saturasyonu, ortala-
ma oksuen saturasyonuyla negatif korelasyon gdésterdi (p:0,003, p:
0,000, p:0,001,p:0,00, p: 0,003, p:0,011, p: 0,01). hs-CRP OD], ok-
sijen saturasyonu %90'in altinda gegen sure, VKI, yagla pozitif ve mi-
nimum oksijen saturasyonu, ortalama oksuen saturasyonuyla nega-
tif korelasyon gosterdi(p:0,002, p:0,003, p:0,001, p:0,001, p:0,014,
p: 0,002). MHR ODI ve VKi ile pozitif korelasyon gosterdl(p 0,036,
p:0,028). Sedimentasyon ve VKi arasinda pozitif korelasyon mevcut-
tu(p:0,003).

TARTISMA

OUAS hastalarinda kronik aralikli hipoksi, sempatik aktivasyon, inf-
lamasyon, oksidatif stres ve endotel disfonksiyonu gorultr. Kronik
aralikli hipoksi sonucu gelisen sempatik aktivasyon endotel disfonk-
siyonuna ve vaskiler komplikasyonlara neden olur.'” *

Monositler lipitleri fagositleyerek makrofajlara donusur ve ateroskle-
roza yol agan metaloproteinazlar salgilar. HDL seviyelerinin azalmasi
monosit aktivasyonuna neden olur ve ateroskleroz riskini arttirir .
Artan ve arkadaslari tarafindan yapilan galismada MHR orta ve sid-
detli OUAS hastalarinda kontrol grubuna kiyasla anlamli derecede
daha yUksek, hafif OSAS hastalarinda MHR kontrol grubuyla benzer
bulunmus. Minimum oksijen saturasyonu azaldik¢a, AHI ve oksijen
saturasyonu % 90'in altinda gecen sre arttikga MHR'nin arttigi ve
MHR'nin OSAS icin belirtec olarak kullanilabilecegi belirtiimis.’ Baska
bir ¢alismada MHR OUAS' in siddeti ve OUAS ve kardiyovaskuler
hastalik varliiyla iliskili oldugu ve MHR OUAS' || hastalarda kar-
diyovaskiiler hastaligi tahmin etmede bir belirte¢ olabilecegi belirtil-
mis. MHR ile ODI yani  hipokseminin siddeti arasinda da poxzitif bir
korelasyon bulunmus.” Bizim ¢alismamizda OUAS ve kontrol grubu
arasinda MHR agisindan istatistiksel olarak fark saptanmadi, Calis-
mamizda AHi ile MHR arasinda iliski olmamasina ragmen , ODi ve VKI
arttikca MHR'nin arttidi gézlendi. Hasta grubumuzda ODI ‘nin daha
yuksek olmasi ve ODI ile MHR arasinda ko-relasyon olmasi MHR ‘nin
hip(lzksgminin siddetini gosteren bir belirtec olabilecegini distindur-
mektedir.

Trombositler pihtilasma, inflamasyon, ateroskleroz ve tromboza kat-
kida bulunan mediatérler salgilar.” ™ * Song ve arkadaglar tarafindan
2016 yilinda yapilan bir calismada PLR'nin OUAS siddetiyle iliskili ol-
dugu gésteriimistir . PLR'nin OUAS hastalarinda arttigi, kardiyovas-
kler hastalik ile iliskili oldugu ve inflamatuvar bir belirte olabilecegi
belirtilmistir .° * Bu caligmalarin aksine OUAS siddetinin artmasiyla
PLR degerinin azaldigini gésteren calisma da mevcuttur.’

OUAS hastalarinda aralikli hipoksi ve reoksijenasyon reaktif oksijen
turlerinin Uretimini arttinir, notrofil ve lenfositleri aktive eder ve kar-
diyovaskuler hastalik patogenezine katkida bulunabilir .* ** ** OUAS
hastalarinda NLR'nin kontrollere goére daha ylksek oldugu, kardi-
yovaskuler hastalik varigi ile iligkili oldugu ve QUAS siddeti ile NLR
arasinda pozitif korelasyon varligi bildiriimistir . 3 ay strekli pozitif
havayolu basinci (Continious Positive Airway Pressure:CPAP) teda-
visi sonrasi NLR'nin anlamli azaldigi gdsterilmistir .** Bu sonuglarin
aksine NLR’nin OUAS hastalarinda kontrol grubuna gére fark olmadi-
gini bildiren calismalar da mevcuttur .* Ayrica agir OUAS hastalarinda
PLR degerinin azaldigini, arteriyel oksijen satlirasyonu % 90'in altinda
gegen sure arttikga NLR'nin arttigini, NLR'nin kronik aralikli hlpOkSI—
yi gbsteren bir belirtec olarak kullanilabilecegini bildirmistir .° Daha-
s baska bir calismada OUAS hastalarinda NLR ve PLR degerlerlnln
saglikl bireylerden daha distk olabilecedi saptanmistir .~ Pek cok
calismanin degerlendirildigi bir metaanallzde OUAS' ta yuksek NLR
ve PLR degeri oldugu belirtilmistir .’ Literatiirde pek ok farkli sonug
olup bizim hasta grubumuzda OUAS siddeti ile NLR ve PLR arasinda
iliski saptanmadi.

Endotel disfonksiyonunda homosistein diizeyinde artis olabilir ve en-
dotel dlsfonk5|¥onu gortlebilen OUAS hastalarinda homosisteinde
artis olabilir . OUAS'da homosistein duzeylerinin normal araliga
gore yiksek oldugu ancak AHi siddeti ile korele olmadigi gésterilmis-
tir " Baska bir calismada (i¢ aylik CPAP tedavisinin OUAS hastala-
rinda homosistein veya leptin dzeylerini etkilemedigi gdsterilmistir.”

Homosistein ve CRP dlzeylerinin erkeklerde OUAS siddeti ile iliskili
olmadigini ancak CRP diizeyinin obezite ile bagimsiz iligkisi oldugunu
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sap-tamistir.”® Bizim calismamizda da homosistein degeri acisindan
OUAS grubuyla kontrol grubu arasinda fark saptanmadi.

Serum CRP seviyelerinin, kardiyovaskuler hastaligi olan OUAS has-
talarinda kardiyovaskuler hastaligi olmayan OUAS hastalarina ve
kontrollere gore yuksek saptanmis ve AHI ile pozitif korelasyon gos-
terdigi bildirilmistir.”’ CRP diizeyi ile AHI ve VKI arasinda korelasyon
bildiren ¢alismalarin yani sira yuksek CRP seviyesinin, visseral obe-
ziteden bagimsiz olarak OUAS ile iliskili oldugunu belirten calismalar
da mevcuttur.*-** Bu calismalarin aksine CRP diizeyi ile AHI skoru
arasinda korelasyon olmadigini, hasta grupla kontrol grup arasinda
anlamli fark olmadigini belirten ¢alismalar da mevcuttur.” Calisma-
mizda CRP seviyeleri AHI, ODI, oksijen saturasyonu %90'in altinda
gecen sure, VKI, yasla pozitif ve minimum oksijen saturasyonu, orta-
lama oksijen saturasyonuyla negatif korelasyon gosterdi. Ayrica, adir
OUAS hastalarinda CRP dUizeyi diger gruplara gore anlamli derecede
yuksek saptandi. Agir OUAS grubunda hem tekrarlayan hipoksi hem
de %90'In altinda gegen surenin daha fazla olmasindan dolayr CRP
duzeyi inflamasyon agisindan gosterge olabilir. Agir OUAS grubunda
VKI fazla olmasina ve CRP ile VKI pozitif korelasyon gdstermesine
ragmen AHi, ODI, oksijen saturasyonu %90'In altinda gecen siireyle-
de korelasyon gostermesi CRP yuksekliginin sadece obeziteye bag-
lanamayacagini OUAS varligyla iliskili oldugunu desteklemistir. Ca-
lismamizda hs-CRP ODI, oksijen saturasyonu %90'in altinda gecen
sure, VKI , yasla pozitif ve minimum oksijen saturasyonu, ortalama
oksijen saturasyonuyla negatif korelasyon gosterdi. hs-CRP OUAS
siddeti ile iliskisi olmasa bile hipoksiyle iligkili gérinmektedir. Litera-
tlirde, OUAS hastalarinda hs-CRP dlizeylerinin obe-ziteden bagimsiz
olarak arttigi, yiksek hs-CRP seviyeleriyle OUAS ve kardiyovaskuler
komplikasyonlar , OUAS'In siddeti arasinda iligki oldugu bellrt|Im|§—
tir.** Baska bir (;aI|§mada AHi ve VKI arttikca hs-CRP artmistir.”
calismalarin aksine OUAS olmayan obezlerde hs-CRP ylksek sap—
tanmis ve OUAS' nin siddetiyle hs-CRP arasinda bagimsiz bir iligki
bulunamamistir.* Bir metaanalizde OUAS hastalarinda serum CRP
ve hs-CRP_duzeylerinin kontrollere gdre daha ytksek oldugu, daha
yilksek VKi ve AHi olanlarda, CRP ve hs-CRP seviyelerininde daha
yUksek oldugu, CRP ve hs-CRP'nin bu hastalikta biyobelirte¢ olabi-
lecegi belirtilmistir . Ozellikle yliksek CRP ve hs-CRP seviyeleri orta
ve agir OUAS ve VKi'nin otuzun Ustiinde olmasiyla iliskili oldugu bu-
lunmustur.”” Giincel bir meta-analiz calismasinda, OUAS'li bireylerde
hs-CRP ve CRP duzeylerinin hastalik siddeti ile iliskili oldugu gos-
terilmistir.*®* Calismamizda hs-CRP acisindan kontrol grubuyla fark
bulunmadi. Bu durum kontrol grubumuzun saglikli kontrol olmamasi
veya vaka sayimizin az olmasiyla iliskili de olabilir.

Bizim calismamizda sedimentasyon degerlerinde kontrol ve OUAS
hastalari arasinda istatistiksel olarak anlamli farklilik saptanmadi. VKi
arttikca sedimentasyonun arttigi gézlendi. Literatlrde benzer sekilde
OUAS hastalarinda kontrollere gore eritrosit sedlmentasyon hizinda
artis olmadigini gosteren galisma mevcuttur .

Calismamizda hasta grubunda PLR, NLR, MHR , homosistein , se-
dimentasyon ve hs-CRP duzeylerinin kontrol grubu ile benzer olma-
sI vaka sayimizin az olmasindan kaynaklaniyor olabilir. OUAS has-
talarinda NLR, PLR, MHR, sedimentasyon, hs-CRP ve homosistein
inflamasyon agisindan kesin bir gosterge olmayabilir. Serum HDL
kollesterol seviyesi ve hemogram tek seferlik dlclimle incelenen
parametreler oldugu icin gercek degerini tam olarak yansitmayabi-
lir. Diger taraftan inflamasyonun asikar hale gelmedigi, OUAS klinigi
gobrece yeni baslamis hasta grubuna sahip oldugumuz i¢in de infla-
masyon belirteclerimiz ytksek saptanmamis olabilir. Ayrica inflamas-
yonu degerlendirmek icin kullanilabilecek parametrelerin basinda
proinfla-matuvar sitokinlerin (6zellikle IL-6) bulunmasina ragmen ca-
lismamizda bu parametrelerin deger-lendirilememis olmasi blyuk bir
kisitlilik olarak goze garpmaktadir. CRP hipoksiyle iliskili gdrinmekte-
dir. Calismanin bir kisitlhdi olarak gordiigiimiiz kontrol grubuna gdre
daha yasli olan hasta grubumuzda CRP disinda diger inflamatuar pa-
rametrelerin ylksek olmayisi oldukga dikkat cekicidir.

SONUG

OUAS olanlar ile kontrol grubu arasinda trombosit/lenfosit oranlari,
notrofil/lenfosit oranlari, monosit/HDL oranlari, sedimentasyon, ho-
mosistein ve hsCRP degerleri agisindan istatistiksel anlamli fark sap-
tanmadi. Agir OUAS hastalarinda diger gruplara gére CRP oranlari
yUksek sap-tandi. Agir siddette OUAS hastalarinda CRP inflamasyo-
nun gostergesi olarak degerlendirebilecegimiz bir parametre olabilir.
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Clinical Characteristics of Patients with Ectopic Pregnancies Treated with
Additional Doses of Methotrexate

Ek Doz Metotreksat ile Tedavi Edilen Ektopik Gebelik Hastalarinin Klinik Ozel-

Sabri KURTAY', Gamze DOGAN YANGIR?, Murat GOZUKUGUK?, Yusuf USTUN?

OzZET

AMAG: Ektopik gebeligin medikal tedavisinde kullanilan metotreksa-
tin uygulama rejimleri farkliik gdstermektedir. Bu calismada tek doz
ve tekrarlayan doz metotreksat rejimlerini belirleyen faktorler arasti-
rilmistir.

GEREG VE YONTEM: 3. basamak bir merkezde, 1 Ocak 2012 ile 31
Agustos 2022 tarihleri arasinda, ektopik gebelik tanisi almis hastalar
(n=383) retrospektif olarak incelendi. Takipten c¢ikan (n=36) ve cer-
rahi olarak tedavi edilenler (n=186) ¢alisma digi birakildi. Tek doz me-
totreksat ile tedavisi saglanmis (n=128) ve ek doz uygulanmis (n=30)
hastalara ait tibbi 6zellikler, ultrasonografi bulgulari ve laboratuvar de-
Jerleri karsilastirildi. p<0,05 degeri anlamli kabul edildi.

BULGULAR: Hasta ozellikleri ve tibbi 6zgecmisler arasinda anlamli
fark gértlmedi. Ultrasonografide pelvik serbest sivi miktari fazla olan-
larda ek doz ihtiyaci daha az olarak gorildi (p<0,001). 4. gin/1. gin
3-hCG orani 0.8474 ve Uzerinde olan hastalarda ek doz metotreksat
ihtiyacinin arttigi goralda (p<0,001).

SONUG: Ektopik gebeligin etkin medikal tedavisinde hasta secimi
icin farkli parametreler tanimlanmistir. Bu ¢alismada tani anindaki ult-
rasonografi bulgularinin ve takipteki 3-hCG oranlarinin hasta segimi-
ne etkileri kantitatif olarak saptanmistir. Ultrasonografi bulgulari ve 4.
glin/1. glin B-hCG oraninin birlikte degerlendiriimesi ek doz metotrek-
sat ihtiyaci olan hastalari belirlemeye yardimci olabilir.

Anahtar kelimeler: Beta-human koryonik gonadotropin, ektopik
gebelik, metotreksat

ABSTRACT

AIM: Dose regimens of methotrexate used in the medical treatment
of ectopic pregnancy vary. In this study, factors determining sing-
le-dose and additional-dose methotrexate regimens were investiga-
ted.

MATERIAL AND METHOD: Patients diagnosed with ectopic preg-
nancy between 1 January 2012 and 31 August 2022 at a tertiary care
center were reviewed, retrospectively (n=383). Those lost to fol-
low-up (h=36) and those who underwent surgery (n=186) were exc-
luded. Medical characteristics, ultrasonography findings, and labora-
tory values of patients treated with single-dose methotrexate (n=128)
and patients treated with additional doses (n=30) were compared.
p<0.05 was considered significant.

RESULTS: There was no significant difference between the patient
characteristics and medical history. The need for additional dose was
less in patients with more pelvic fluid on ultrasonography (p<0.001).
Patients with a day 4/day 1 3-hCG ratio of 0,8474 and above required
an additional dose of methotrexate (p<0.001).

CONCLUSION: Different parameters have been defined for patient
selection for effective medical treatment of ectopic pregnancy. In this
study, the effects of ultrasonography findings and B-hCG levels at
follow-up on patient selection were quantitatively determined. The
combination of day 4/day 1 3-hCG ratio and ultrasonography findings
may help to identify patients in need of additional doses of methot-
rexate.

Keywords: Beta-human chorionic gonadotropin, ectopic pregnan-
cy, methotrexate
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INTRODUCTION

An ectopic pregnancy occurs when the developing blastocyst im-
plants in a location outside the uterine cavity and this ectopic focus is
the tuba uterina 96% of the time.' It is also rarely seen in the isthmus
and ampulla.? The incidence of ectopic pregnancy varies between
0.6% and 2%.3* Among all causes of pregnancy requiring emergency
surgery, ectopic pregnancy ranks first.® Ectopic pregnancy accounts
for 9% of all pregnancy-related mortality and more than 75% of
first-trimester mortality.® In hemodynamically stable patients, med-
ical treatment with systemic methotrexate or follow-up-monitoring
options are appropriate. There is insufficient data for the efficacy of
the follow-up-monitoring approach.” There are mainly single-dose,
two-dose, and fixed multiple-dose regimens for patients to receive
methotrexate.® Although the treatment efficacy of single-dose and
multiple-dose regimens is similar (90%), the single-doseregimen is
usually chosen because multiple-dose regimens have more side ef-
fects.”® In single-dose regimens, 14% of patients eventually receive
two or more doses, while in multi-dose regimens 10% of patients
receive only a single dose.° Criteria such as B-hCG level, ectopic
focus size, and hemodynamic status have been defined to decide on
the methotrexate option." In this study, we investigated patients with
ectopic pregnancy who were treated with methotrexate and planned
to reveal the characteristics of those who needed an additional dose
of methotrexate.

MATERIAL AND METHOD

The data of patients with a diagnosis of ectopic pregnancy were an-
alyzed, retrospectively. Among these patients, those who received
a single dose of methotrexate and achieved treatment success and
those who needed an additional dose were compared. Methotrexate
was administered50 mg/m? body surface area (BSA), intramuscular-
ly. Ectopic pregnancy was diagnosed with extrauterine focus and/or
rupture findings or laboratory findings without intrauterine pregnan-
cy findings on transvaginal ultrasonography. Obstetric history, age,
previous operation, smoking status, complete blood count parame-
ters (hemoglobin, hematocrit, leukocyte count), B-hCG levels (day 1,
4, and 7), ultrasonographic features (presence of ectopic focus, size,
and localization of ectopic focus, endometrial thickness, presence
of pelvic fluid) at the time of diagnosis were recorded and compari-
sons were made between groups. SPSS 22.0 program was used for
data analysis. The Kolmogorov-Smirnov test was used to evaluate
whether the data conformed to normal distribution. Student t-test
and Mann-Whitney U test were used for numerical variables and
Mc Nemar and Chi-square tests were used for categorical variables.
p<0.05 was considered significant. Approval was obtained from the
Ethics Committee of the centre where the study was conducted,
with decision dated 28/08/2022 and number E-22-1064.

RESULTS

Between January 01, 2012, and August 31, 2022, the records of pa-
tients hospitalized in the Gynecology and Obstetrics Clinic of An-
kara Training and Research Hospital with the diagnosis of ectopic
pregnancy were obtained from the electronic database. Patients
who were treated surgically (n=186), whose follow-up information
was not available, and who refused treatment (n=36) were excluded.
Patients treated with a single dose of methotrexate with treatment
success were selected as the control group (n=128). Thirty-three
patients who could not be treated with a single dose were treated
with an additional dose of methotrexate (n=30) or surgically (n=3).
Patients who were treated with a single dose of methotrexate but did
not have sufficient decrease in B-hCG levels and who were treated
with an additional dose of methotrexate constituted the case group
(n=30)

Patients diagnosed
with ectopic
pregnancy
(n=383)
[ 1 1
Singla-dose Surical trestment Mo follow-ap,
methotrexate (m=126} refuszl of
(=161} trestment (p=34}
Mot cored Cuored
(e=33) (m=128)
Additional doze Sureical
(n=310) (@=3)

Figure 1. Distribution of patients diagnosed with ectopic pregnancy
according to treatment modalities

On the day of methotrexate administration (day 1), day 4, and day
7 B-hCG levels were analyzed. The patients who achieved treat-
ment success with a single dose (n=128) and those who needed
an additional dose (n=30) had similar mean ages (30.8+5.8 and
30.8+6.5, respectively). There was no statistically significant differ-
ence between the two groups in terms of demographic and med-
ical characteristics. There was a statistically significant correlation
between the patients who needed an additional dose of metho-
trexate and those who received a single dose in terms of the size
of the free fluid detected by ultrasonography in the pelvis. Although
there was no significant difference in terms of the location of free
fluid in patients with free fluid, the need for additional doses was
higher in patients with less fluid amounts (p<0.005). B-hCG levels
were higher in patients who received additional doses on days 1,
4 and 7 (2471.85+1004.59, 1874.00+613.27, 2442.91+802.42 vs
1268.21+£143.0, 937.02+125.47, 300.26+42.33, respectively)

Table 1. Comparison of patients' demographic and clinical variables

Smgzle-doze Fepeated dose r

methotrevate | methotrexate

(n=118) (n=30)
Age QleantSE) 30.8+5.8 308265 0360
Gravida, n (median, min - max.) 3 (1-10) 3(1-8) 0892
Parita,n (medizn, min.- max.) 1(0-5) 1(0-4) 0.307
D& history, n (%) 10 (%156) T(%23.3) 0313
IVF pregnancy {current pragnaney), n (%) 9% 1(%6) 0544
Usinz a contraceptive method. n (%) 38 (%d43.3) 12 (%a40) 0350
Prazence of chronie diseaze, n (%) 21 (%16) 0 0) 0.957
Chronie madication wse, n (%) 11(%E) 0 (%%0) 0.733
Previous abdommal surgery, n (%) 41 (%31) 13 (%43) 0.240
Previous ectopic pragnancy, n (%) 16 (%11) 4 (%13) 0.902
Smoking 1 (%) 42 (%31) 12 (%a40) 0435
Day 1 B-heg (mean + SE) (mlUml) 1268.21x143.0 |2471.85£1004.59 | =0.001
Day 4 p-hics (mean & SE) (zlUml) 93702212547 | 187400261327 | 0.001
Day 7 B-hcg (mean & SE) (mlUfm) 300264235 | 244251480242 (=0.001
Hemoglobin (z/dL) (msan + SE) 11.5+1.61 12.24127 0433
Hematoerit (%) (mean + §E) 36.14.40 36.9+3 23 0344
Leukocyte (109/L) (maan + SE) B306£227326 | 7594=1723.07 0178
Endometrial thickness (mm) (mean + SE) T8+42 10433 0333
Prazence of free fluidn (%) 44 (%a34) 5 (%16) 0.059
Size of frae fluid (mm) (mean + 8E) BE4+136 36498 0.001
Presence of ectopic focin (%) B6 (%67) 16 (%533) 0133
Ectopic fori size (mm?) (mean + 3E) 39655232 26424413 0233
Initial dose of MTX (mg) (mean £ 8E) B2.37£1231 B1.33£0.5 0279

D&C: dilation & curettage, IVF: in-vitro fertibization, MT3: Methotrexate, SE: Standard Error

Patients with B-hCG levels below the diagnostic threshold had signs
of extrauterine pregnancy or rupture. Day 4/day 1 3-hCG ratios were
analyzed in both groups and the threshold value was obtained by
creating a ROC curve. Accordingly, it was observed that the need for
additional dose increased at ratios of 0.8474 and above (p<0.001)
(Sensitivity=66.7 %, Specificity=68.0%, % 95 Cl)
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AUC: 0.744 (0.658-0.831 % 95 ClI), p <0.005, Cut-off: 0.8474, Sen-
sitivity=66,7 %, Specificity=68.0%

Figure 2. ROC curve analysis for Day 4/Day 1 3-hCG ratio
DISCUSSION

There are two cornerstones in the medical management of ectopic
pregnancy: the success rate and the incidence of adverse events.
Treatment focuses on lower doses of methotrexate to treat the pa-
tient. Completing the treatment in a short time reduces the length of
hospital stay and costs. On the other hand, lower doses may result
in lower success rates. Clinicians therefore need more specific infor-
mation to manage the patient. All attempts to define specific criteria
are a result of these needs.

According to a meta-analysis, the treatment success of two doses
of methotrexate is higher than single dose. In the presence of high
3 -hCG levels and large adnexal mass, the success of two doses in-
creases even more. There is no statistically significant difference be-
tween the two methods in terms of the need for surgical procedures
and follow-up period. On the other hand, single-dose methotrexate
has a lower incidence of side effects."

According to the guidelines on the treatment of ectopic pregnancy,
it is known that surgical treatment should be considered primarily in
cases that will cause hemodynamic instability, but there is no con-
sensus on medical treatment approaches.”®

In a study in which single-dose, two-dose, surgical, and follow-up
methods were examined, it was observed that baseline B-hCG lev-
el and ectopic focus size were significant in determining treatment
success, but patient characteristics were not significant.* Similarly,
in our study, it was observed that demographic and medical charac-
teristics of the patients (age, gravida, history of infertility or abortion,
previous pelvic surgery, infection, location of ectopic focus, etc.) did
not make a significant difference in terms of single dose and addi-
tional dose administration.

Single-dose and multi-dose methotrexate efficacy and characteris-
tics between patient groups were compared in unruptured ectopic
pregnancies and it was found that B-hCG level, progesterone level,
presence of cardiac activity, presence of yolk sac, endometrial thick-
ness and ectopic focus size were not different between treatment
groups.”®

There was a significant difference between the patient groups in our
study in terms of the amount of pelvic free fluid (p<0.001). It was
observed that the need for additional doses was less in patients with
more fluid. This may be associated with the fact that pelvic free fluid
may occur as a result of spontaneous tubal abortion.

In a study aiming to predict methotrexate treatment success, basal
progesterone level and the ratio of day 4/day 1 B-hCG levels were

examined and it was found that medical treatment success may be
higher in patients with a B-hCGday 4/day 1 ratio lower than 0.7, but
progesterone level was not effective in prediction.'® Another study
concluded that in patients started on a single dose of methotrexate,
a more than 22% decrease in 3-hCG levels between days 1 and 4
may help predict the need for additional doses."”In our study, patients
with a 3-hCG day 4/day 1 ratio of 0.8474 and above required more
additional doses (sensitivity 66.7%, specificity 68.0%, p<0.005).

There are similar studies in the literature. In a study encompassing
439 women, methotrexate success rates were notably influenced by
initial B-hCG levels and the ratio of B-hCG levels between day 4 and
day 1, with success rates dropping to 50% for B-hCG levels exceed-
ing 5000 mIU/mL. Additionally, a crucial 3-hCG cutoff of 2255 mIU/
mL and a day 4 to day 1 3-hCG ratio were identified as predictive
markers for methotrexate success.® In another study involving 406
patients, a decline in Neutrophil-to-Lymphocyte Ratio (NLR) of less
than 23% on day 4, as well as specific changes in human chorionic
gonadotropin levels, were significantly associated with single-dose
methotrexate treatment failure. Notably, an NLR decrease of less
than 23% on day 4, plateau or increase in serum hCG on day 4, and
an hCG value greater than 1000 mIU/mL on day O were identified
as predictors of single-dose methotrexate treatment failure.™® These
findings collectively provide valuable insights for clinicians in pre-
dicting methotrexate treatment outcomes and optimizing manage-
ment strategies for ectopic pregnancy patients.

The limitations of this retrospective study include the fact that only
3-hCG and complete blood count were analyzed among the labo-
ratory parameters and the lack of height and weight information of
the patients.

CONCLUSION

According to the findings of this study, the day 4/day 1 3-hCG ratio
may be useful in predicting the need for additional doses.
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Diz Osteoartriti ve inflamasyon Arasindaki iliskinin Degerlendirilmesinde
Hematolojik indekslerin Rolii

Evaluation of the Relationship Between Knee Osteoarthritis and
Inflammation: The Role of Hematologic Indices

Nadide KOCA

OzZET

AMAG: Bu calismanin amaci, diz osteoartriti (OA) ile inflamasyon ara-
sindaki iliskiyi ve inflamatuar parametrelerin OA siddeti ile olan bag-
lantisini degerlendirmektir. Ayrica, bu baglamda hematolojik indeksle-
rin kullanilabilirligini incelemeyi hedeflemektedir.

GEREC VE YONTEM: Toplam 257 katilimei (127 diz OA, 130 kontrol)
incelendi. Diz OA'li hastalar Kellgren-Lawrence Sistemi'ne gore evre-
lendirildi. Hem OA hem de kontrol grubundaki katilimcilarin demogra-
fik ozellikleri elde edildi. Eritrosit sedimantasyon hizi (ESH), C-reaktif
protein (CRP) kaydedildi ve tam kan sayimi verileri kullanilarak nétro-
fil/lenfosit orani (NLO), platelet/lenfosit orani (PLO), monosit/lenfosit
orani (MLO), sistemik immin indeks (Sll), sistemik imm{n response
indeks (SIRI) ve notrofil/lhemoglobin-lenfosit indeksi (NHL) hesaplan-
di. Gruplar arasindaki tim veriler istatistiksel olarak karsilastirildi. Ayri-
ca, diz OA evrelerine gore iki alt grup olusturuldu; evre 1-3 (hafif-orta
diz OA) ve evre 4 (ileri diz OA). Bu iki alt grup arasindaki hematolojik
indeksler karsilastirildi.

BULGULAR: Diz OA'li grupta NHL skoru kontrol grubuna goére anlamli
olarak yuksekti (p<0.01). Ayrica, erken evre diz OA ile ileri evre diz
OA arasinda yapilan karsilastirmada ileri evre diz OA'de PLO (p<0.01),
MLO (p<0.05), Sll (p< 0,01) ve SIRI (p<0.05) indeksleri erken evre diz
OA'ne gore anlamli olarak yuksek bulundu.

SONUGC: NHL indeksi, erken evre OA tanisinda kullanilabilir bir para-
metre olabilir. Calismamizda PLO, MLO, Sll ve SIRI indeksleri ile diz OA
progresyonu arasinda iliski bulunmustur. Sonuclarimiz, inflamasyon
ile diz OA arasinda bir birliktelik olabilecegini diistindirmektedir.

Anahtar Kelimeler: Diz Osteoartriti (OA), inflamasyon indeksleri,
Sistemik Immun Indeks (Sll), Sistemik ImmUn Response Indeks (SIRI).

ABSTRACT

AIM: The aim of this study is to evaluate the relationship between
knee osteoarthritis (OA) and inflammation, and to assess the conne-
ction between inflammatory parameters and the severity of OA. Ad-
ditionally, it aims to investigate the usability of hematological indices
in this context.

MATERIAL AND METHOD: A total of 257 participants (127 with
knee OA, 130 controls) were examined. Patients with knee OA were
staged according to the Kellgren-Lawrence System. Demographic
characteristics of participants in both the OA and control groups,
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), and
complete blood count data were used to calculate neutrophil/lymp-
hocyte ratio (NLR), platelet/lymphocyte ratio (PLR), monocyte/lymp-
hocyte ratio (MLR), systemic immune index (Sll), systemic immune
response index (SIRI), and neutrophil/hemoglobin-lymphocyte index
(NHL). All data between the groups were statistically compared. Ad-
ditionally, two subgroups were formed based on knee OA stages: sta-
ges 1-3 (mild to moderate knee OA) and stage 4 (advanced knee OA).
Hematologic indices between these two subgroups were compared.

RESULTS: The NHL score was significantly higher in the knee OA
group compared to the control group (p<0.01). Furthermore, in the
comparison between early-stage knee OA and advanced-stage knee
OA, PLR (p<0.01), MLR (p<0.05), SlI (p<0.01), and SIRI (p<0.05) indi-
ces were found to be significantly higher in advanced-stage knee OA
compared to early-stage knee OA.

CONCLUSION: The NHL index may be a useful parameter for the
early diagnosis of OA. In our study, a relationship was found between
the PLO, MLO, SlI, and SIRI indices and the progression of knee OA.
Our results suggest that there may be an association between inflam-
mation and knee OA.

Keywords: Knee Osteoarthritis (OA), Inflammation Indices, Syste-
mic Immune Index (Sll), Systemic Immune Response Index (SIRI).
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GiRiS

Dinya genelinde en yaygin gorulen eklem hastaligi osteoartrittir (OA).
OA genellikle el ve diz gibi eklemlerde ortaya cikar.! Gegmis yillarda
OA' in bir aginma-yipranma sorunu oldugu dustnudliyordu. Ancak,
son arastirmalar, OA gelisiminde inflamatuar ve bagisiklik sistemle-
rinin de etkili oldugunu gostermektedir. OA, artik sadece bir artikiler
kikirdak sorunu degil, ayni zamanda sinovyum, sinoviyal sivi, eklem
kapstill, meniskus, subkondral kemik ve komsu kaslari da iceren tim
eklem yapisini etkileyen disuk dereceli bir kronik inflamasyon hasta-
Iigi olarak diistinilmektedir.?

OA sinoviyal sivisinda ¢ok sayida kemokin ve sitokin bulunur. Bunlar
interlokinler (IL), prostaglandinler, kemokinler, makrofaj inflamatuar
protein (MIP)-1beta, I6kosit inhibitor faktor, IL-1 reseptdr antagonisti,
nitrik oksit, I6kotrienler ve timor nekroz faktor (TNF) alfadir. Bu me-
diatorlerden IL-1, IL-6, IL-15 ve TNF-alfa seviyelerinin OA'li hastalarin
serumlarinda da arttigi saptanmistir. 34

Inflamatuar hastaliklarda siklikla hastaligin aktif fazinda trombositoz
gOrlldr ve hastalik aktivitesinin bir gostergesidir.® > ¢ Notrofiller, eklem
yaralanmasindan sonra sinovyuma giren ilk bagisiklik hicreleridir.
Notrofiller, notrofil elastaz (NE) yoluyla doku dejenerasyonuna ve inf-
lamatuar sitokinlerin ve kemokinlerin salinmasi yoluyla eklem hasari-
na neden olur. OA'de gorilen disik dereceli inflamasyon, romatoid
artrit (RA) ve diger otoimmin hastaliklarda gorilen ytksek dereceli
inflamasyondan farklidir. Kroniktir ve kalitsal immunite aracili bir inf-
lamasyondur. Lokal inflamasyona ek olarak sistemik inflamasyon da
OA patogenezinde rol oynar. OA sinoviyal dokusundaki inflamasyon
ve bagisiklik hiicreleri, RA'dekinden daha az, ancak normal kontrol-
lerden daha fazladir.”

Inflamatuar hastaligi olan hastalarin periferik kanlarinda nétrofil,
lenfosit ve platelet sayilarl arasinda bir dengesizlik ortaya ¢ikar. Bu
dengesizlik inflamatuar bir immUin cevapta trombositoz ve notrofil
sayisinda artis ile beraber gorilen lenfositopeniye baglidir® Daha
onceki arastirmalarda platelet, notrofil, lenfosit, notrofil/lenfosit orani
(NLO), platelet/lenfosit orani (PLO) ve monosit/lenfosit orani (MLO)
inflamatuar marker olarak kullaniimistir. Ancak, bulgular celiskili ol-
mustur. Yeni bir inflamatuar marker olan sistemik immun inflamas-
yon indeksi (Sll), “platelet sayisi x nétrofil sayisi/lenfosit sayisi” for-
mull kullanilarak hesaplanabilir. SlI, sistemik inflamasyonu NLO ve
PLO'dan daha iyi gosterebilir.?

Sistemik bagisiklik tepkisi indeksi (SIRI, Systemic Immune Response
Index) “nétrofil x monosit / lenfosit” formull kullanilarak hesaplanir.
SIRI ve SlI cesitli kanserler, inme, kardiyovaskuler hastaliklar ve infla-
matuar hastaliklar i¢in iyi birer inflamatuar belirte¢ ve hastalik prog-
nozunda kullanilabilecek indikatorler olarak bildiriimektedir.>"" En
son kullanilan inflamatuar indekslerden birisi de NHL “nétrofil/ len-
fosit-hemoglobin” oranidir. RA'de anlamli bulunmustur. Hemoglobin
dlzeyini de degerlendirmeye katan bir indekstir."?

Bu calismada biz, diz OA'iile inflamasyon arasindaki iliskiyi arastirdik.
Bunun icin ucuz ve kolay ulasilabilir olan hemogram parametrelerini
kullandik. Bu parametreler ile elde edilen hematolojik belirteglerin, OA
tanisinda kulanilabilir olup olamayacagdini saptamaya calistik. Ayrica
inflamatuar parametrelerle OA evresi arasinda iliski olup olmadigini
degerlendirdik.

GEREC VE YONTEM

Bu arastirma, retrospektif ve kesitsel olarak tasarlanmistir. Calisma
protokolui, Helsinki Deklarasyonu Prensipleri’ ne uygun planlanmis ve
Ankara Egitim ve Arastirma Hastanesi yerel etik kurulundan alinan
onayla uygulanmistir (07.09.2023 tarihinde, E-23-1371 no'lu etik ku-
rul karar). Calismamizda Aralik 2022 —Aralik 2023 tarihleri arasinda
Ankara Egitim ve Arastirma Hastanesi Fiziksel Tip ve Rehabilitasyon
Klinigi'ne basvuran 40 yas tzeri hastalar ile rutin kontrol amagli gelen
saglikh bireyler arasinda karsilastirmall bir analiz yapiimistir. Hasta-
ne otomasyon sisteminden, diz OA hastalarinin kan parametreleri ve
on-arka direkt diz grafileri degerlendirilmistir. Calisma kapsaminda
127 diz osteoartritli hasta (109 kadin, 18 erkek) ve 130 saglikli kontrol
(daha 6nce mekanik nedenlerden kaynaklanan agr sikayetleriyle
kontrol amagcli bagvuran 113 kadin, 17 erkek) incelenmistir.

Calismaya alinma kriterleri Amerikan Romatoloji Dernegi’'nin (ACR=

American College of Rheumatology) kriterlerine gore belirlenmis
olup, 40 yas Uzerinde olan, erkek ve kadin diz osteoartriti tanisi
dogrulanmis hastalar calismaya dahil edilmistir.”® Dislama kriterleri
ise bilinen hematolojik hastalik varligi, bobrek ve karaciger hastalig,
kardiyovaskuiler hastallk, norolojik hastalik, kontrolsiiz diyabetes
mellitus, inflamatuar romatolojik hastaliklar, vaskilit, diz eklemi trav-
masi gegirmis hastalar, diz cerrahisi 6ykisu bulunan hastalar, akut
ve kronik enfeksiyon, malignite, antikoagtlan kullanimi ve gebelik
durumunu igermistir.

TUm katiimcilarin demografik verileri, hemogram verileri, eritrosit se-
dimantasyon hizi (ESH) ve C-reaktif protein (CRP) duzeyleri ile diz
grafileri detayl bir sekilde degerlendirilip kaydedilmistir. Elde edilen
verilere dayanarak, nétrofil/lenfosit orani (NLO), platelet/lenfosit
orani (PLO), monosit/lenfosit orani (MLO), NHL Skoru= Nétrofil/
Hemoglobin x lenfosit sayisi, Sli=Platelet sayisi x nétrofil sayisi /
lenfosit sayisi, SIRI=No6trofil x Monosit/Lenfosit formdlleri kullanilarak
elde edilen hematolojik indeksler kaydedildi.

Diz osteoartriti'nin siniflandiriimasi, her hastanin diz grafisinin Kellg-
ren-Lawrence (KL) derecelendirme sistemine gore evrelenerek be-
lirlenmistir. Bu evrelere gore hastalar, Evre O'dan Evre 4'e kadar si-
niflandirimistir. Buna gére: Evre O'da radyolojik osteoartrit bulgusu
g6zlenmezken, Evre 1'de eklem araliginda stpheli daralma ve olasi
osteofitik sivrilesme vardir. Evre 2'de kesin osteofit ve eklem arali-
ginda olasi daralma, evre 3'te orta derecede multipl osteofit, kesin
eklem araligi daralmasi, sklerotik duvarla beraber kiiclk kistik alanlar
ve kemik konturunda olasi deformite, evre 4'te ise buyuk osteofitler,
belirgin eklem araligi daralmasi, siddetli skleroz ve kemik yapida ke-
sin deformite vardir

Ayni yas araligindaki 130 saglikli kontrol grubu i¢in de benzer sekilde
hemogram verileri elde edilerek kaydedilmis ve NLO, PLO, MLO, NHL
skoru, SlI ve SIRI indeksleri hesaplanmistir.

istatistiksel Analiz

Calismanin istatistiksel degerlendirmesi icin Microsoft Excel sayfa-
sina kaydedilen arastirma verileri; bilgisayar ortaminda, IBM Sosyal
Bilimler Istatistik Paketi SPSS 26.0 paket programi (IBM SPSS Statis-
tics, Chicago, IL, USA) kullanilarak analiz edilmistir. Tum katiimcilarin
demografik verilerinin tanimlayici istatistikleri (frekans, ylzde, ortala-
ma, standart sapma) hesaplandi. Gruplarin degerlendirmesinde, nor-
mal dagilimi saglayan durumlar icin ortalama, normal olmayan du-
rumlar icin ise ortanca istatistikleri kullanildi. Diz OA grubu ile kontrol
grubunun laboratuvar degerlerinin karsilastirimasinda, verilerin nor-
mal dagdiimadidi tespit edildigi icin Mann Whitney U testi tercih edildi.

OA grubu icindeki evrelerine gore laboratuvar degerlerinin karsi-
lastirlmasinda, normal dagilan degiskenler icin (Shapiro-Wilk test;
p>0,5), Analyze of Variance (ANOVA) kullanildi; normal dagilmayan
degiskenler icin (Shapiro-Wilk test; p<0,05) ise Kruskal-Wallis tes-
ti tercih edildi. Ayrica, OA grubundaki evre 1-2-3 ve evre 4 olarak
gruplarin karsilastinimasinda, normal dagilan degiskenler icin inde-
pendent samples test, normal dagilmayan degiskenler icin ise Mann
Whitney U testi kullanildi. Tim istatistiksel analizler %95 giiven ara-
liginda gerceklestirildi ve anlamlilik diizeyi p<0.05 olarak belirlendi.

BULGULAR

Yas ortalamasi 64.28+ 9.6 yil olan 128 OA hastasinin 110'u kadin
(%85.9), 18'i erkekti (%14.1). Yas ortalamasi 58.35 + 7.3 yil olan 130
kontrol grubunun 114'G kadin (%87.7), 16'sI erkek (%12.3) olarak
bulundu. OA ve kontrol gruplarin yaslari arasinda istatistiksel olarak
anlamli fark mevcuttur (p<0.001). Calismaya katilan hasta ve kontrol
grubunun demografik verileri
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Tablo 1: Galismaya katilanlarin demografik verilerinin gruplara gore
dagilimi.

0A (n=128) Kontrol (n=130)
D fik veril v
emogralte verier n % veya Ortanca (Ort.+ 58) n % veya Osrsl:]anca (Ort+ P
Yas 65,5 (64.28=9.6) 58(58.35+17.3) 0,0001*
Cinsiyet
Erkek 18 (14.1) 16 (12.3) 0.677
Kadmn 110 (85.9) 114 (87.7) :
* p<0,01

Cinsiyet agisindan ise iki grup arasinda istatistiksel olarak fark bulun-
mamistir (p>0.05).

OA ve kontrol gruplari arasindaki karsilastirmada l6kosit degeri
(p<0,01), sedimentasyon (p<0.01), CRP (p<0.01) ve NHL (p<0.01)
degerleri, vaka grubunda kontrol grubuna oranla istatistiksel olarak
anlamli sekilde daha yUksekti (Tablo-2).

Tablo 2: Osteoartrit ile kontrol gruplarinin hemogram parametreleri ve
hematolojik indekslerinin istatistiksel olarak karsilastiriimasi.

Hemogram 0A (n=128) Kontrol (n=130)

Verileri Ortanca (Min-Maks) Ortanca (Min-Maks) ]
Notrofil 428 (1.04-1155 4.1(1,06-833) 0,132
Lenfosit | 2,52 (1,31-4,36) 23 (1,14-4,84) 0,111
Monasit 0,55 (0,27-1,07) 0,53 (0,11-1.5) 037
Platelet 285 (106-637) 267.5 (129-418) 0,068
MPV 10,5 (8.2-13.3) 10,5 (0,6-12.8) 0,648
PDW 12,5 (8.4-20.4) 12,3 (6.3-18) 0,579
Likosit 7.89(3,99-15.5) 7.14(4.14-11.77) 001
Kirmiz1

4,78 (3.36-5,99) 472(3.85-0,02) 0,684
kiire
Sedim 13 (2-34) 8 (1-24) 0,001%*
CRP 3(0,3-22,7) 1.8 (0,2-5) 0,0001**
Hgb 13.65 (10,5-17.2) 13.8(10,7-18) 0,173
Hitc 40,95 (31,5-51,6) 41.4(32.1-54) 0,175
PLO 113,34 (47.942-277.215) 117,58 (47,651-248 413) | 0,578
MLO 0,23 (0,06-0.467) 0,23 (0-0,882) 0,784
NLO 1,63 (0,724-4,388) 1,73 (0.393-4.9) 0,755
SII index 60,45 (13,003-146,207) 63,38 (0-213,520) 0,808
NHL 0,84 (0,.213-2,7) 0,69 (0,217-2,073) 0,006%*
SIRI 0,93 (0.21-5,038) 0,93 (0-7.35) 0513

Tablo 3: Diz osteoartritli hastalarda Kellgren-Lawrence derecelendir-
me sistemine gore evre gruplarinin istatistiksel olarak karsilastiriimasi.

*: p,05; **: p0,01

Evre 1 (n=20) Evre2 (n=34) |Evre3 (n=38) Evre 4 (n=36)
Evre Ortanca/Ort. Ortanca/Ort. Ortanca/Ort. Ortanca/Ort. P
(Min-Maks.) (Min-Maks.) (Min-Maks.) (Min-Maks.)
Nitrofil 3.8(1.96-6.7%) 4,63 (2.35-11,55) | 4.2(2.43-9.39) 474(1,94-875) 0235
Lenfosit 2,58 (1.31-3.33) [2.52(1.34-4.43) |2.66(1.52-4.86) |[2.26(1,444.8) 0.327
Monosit 0,51 (0,33-0,87) | 0,55(0,33-1,06) | 0,59 (0.27-1,07) |0,57 (0,35-0,98) | 0,269
Platelet 2745 (171-350) | 274.5 (106-368) | 289 (193-424) 2025 (208-637) 0,103
MPV 1035 (9.4-12,1) | 10,58 (8.8-12,3) | 10,4 (9.1-12,6) 1073 (82-133) | 0208
PDW 12,14 (9.9-166) | 12,79 (9.8-18,1) | 12,25 (9.4-17) 12,96 (8.4-204) 033
Likosit 7.15 (4.69-9.8) 7.79(4,51-15,3) | 8.,00(4.69-1549) |[8.2(3,99-12.,6) 0381
Kirmiz
i 4,65 (4.13-5.83) | 4.94(3.61-5.99) |4.77(3.51-551) |47(3.36-5.7) 0,101
ure
Sedim 10(3-29) 11(2-34) 12,5 (3-28) 15 (4-25) 0279
CRP 2,25 (0,5-4,7) 2.05(1,1-12,6) |3.3(03-22,7) 3(0,3-12) 0275
Hgh 13,76 (11,4-17) | 13,96 (11,1-17,2) | 13,63 (10,5-16,1) |13.46(11,1-15,8) | 0,409
Hitc 4127(34.2-51) | 41,88 (333-51,6)| 40,88 (31,5-48.3) [4037(33,3-47.4) | 0405
113,13 (67.323-| 9745 (67.247-| 11142 (47,942-[ 12287  (73.798-
PLO 0,034*
167.93%) 195,745) 208,867) 277.215)
024 (0.127-
MLO 0,21 (0.11-0.352) 0436) 0.22 (0,06-0.434) | 0,25 (0,132-0.467) | 0,11
144 (0912- 3 s
NLO 3.351) 1,67 (0.78-4,753)| 1,61 (0.724-3,559) | 1,69 (1,013-4,888) | 0,10
5505  (38333-|5757 (20.576-|58.83  (13.903-|77.06  (40.580-
SIT index 0,004**
114.121) 140,025) 146.207) 135,835)
0,78 (0,242-| 0.74 (0.254-
NHL 0,93 (0,302-2.7) | 0.,9(0.213-2,443) | 0,348
1,032) 2,079
0,74 (0.413-
SIRI 22710 0,94 (0,32-5.038) | 0.89 (0,21-2.398) | 1,16 (0,394-2,493) | 0.037*

* p<0,03. "% p=0,0]

Kellgren —Lawrence sistemine gore Evre 1-2-3 OA (hafif-orta evre
OA) ile evre 4 OA (ileri evre OA) arasinda Mann Whitney U testi ile
yapllan karsilastirmada; evre 4 OA'de istatistiksel olarak anlamli daha
yuksek PLO (p<0.01), daha yuksek Sl (P<0.01), daha yuksek MLO
(p<0.05), daha yuksek SIRI (p<0.05) ve daha yiksek platelet deger-
leri (p<0.05) saptandi.

Tablo 4: Kellgren-Lawrence derecelendirme sistemine gore Evre 1, 2
ve 3 ile Evre 4 diz osteoartritli hasta gruplarinin istatistiksel karsilas-
tinimasi.

*: p<,05; **: p<0.01

Vaka grubunda evre 1 OA sayisi 20, evre 2 OA sayisl 34, evre 3 OA
sayisl 38, evre 4 OA sayisi 36 olarak saptandi. Evre 1,2 ve 3'Unevre 4
ile ayri ayri karsilastinimasinda; evre 4 OA'de diger tUm evrelere gore
istatistiksel olarak anlamli olarak daha yuksek PLO (p<0,05), daha
ylksek Sll (p<0,01) ve daha yiksek SIRI (p<0,05) degerleri saptandi.

Evre Evre 1-2-3 (n=92) Evre 4 (n=36) »
Ortanca/Ori. (Min-Maks.) | Ortanca/Ort. (Min-Maks.)
Notrofil 4,13 (1.96-11,55 4.74(1.94-8.75) 0,120
Lenfosit 2,57 (1,31-4.86) 2.26(1.44-4.8) 0,228
Monosit 0,55 (0,27-1,07) 0,57 (0.35-0.98) 0,328
Platelet 278.5 (106-424) 292,5(208-637) 0,048
MPV 10,46 (8.8-12,6) 10,73 (8.2-13.3) 0,108
PDW 12,35 (9.4-18.1) 13 (8.4-20.4) 0,263
Likosit 7,57 (4,51-15,5) 8.2 (3,99-12,6) 0,265
Kurmm kiire | 4,81 (3,51-5,99) 4.7 (336-5,7) 0277
Sedim 11(2-34) 15 (4-25) 0,119
CRP 3(0.3-22.7) 3(0.3-12) 0,671
Hgh 13,78 (10.5-17.2) 13,46 (11,1-15.8) 0,198
Htc 41,33 (31.5-51.6) 40,37 (33,3-474) 0,197
PLO 108.83 (47,942-208.867) 122,87 (73,798-277.215) 0.003**
MLO 0,22 (0,06-0,436) 0.25(0.132-0.467) 0,027+
NLO 1,62 (0,724-4,753) 1,69 (1,013-4,888) 0,167
SII index 35,63 (13,903-146.207) 77,06 (40,589-135,835) 0,001+
NHL 0,81(0,242-2,7) 0.9 (0,213-2,443) 0,664
SIRI 0,89 (0,21-5,038) 1,16 (0,394-2,403) 0,024*

* p<0,05; ** p=0,0]
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TARTISMA

Osteoartrit, eklem destriiksiyonu, kemik hiperplazisi ve kartilaj deje-
nerasyonu ile karakterize olan en sik gortlen artrit tGrtdur. Diz OA
tanill hastalarla gerceklestirdigimiz ¢alismada elde ettigimiz bulgular,
bu hastalarda NHL indeksinin anlamli olarak ylksek oldugunu goés-
termistir. Bu sonug bize, OA ile inflamasyon arasinda bir iliski olabile-
cegini disUndUrmustur. Ayrica, OA evreleri arasinda yapilan karsilas-
tirmada, evre 4 OA'in diger evrelere gbre anlamli olarak daha yiksek
PLO, MLO, Sl ve SIRI degerlerine sahip oldugunu gézlemledik. Bu
bulgular, inflamasyonun OA progresyonu ile iliskili olabilecegini du-
stundurmektedir.

Gecmis yillarda, OA bir asinma ve yipranma hastaligi olarak aniliyordu.
Ancak, son arastirmalar, OA patofizyolojisinde inflamasyonun 6ne-
mini vurgulamistir.  OA tedavisine yonelik, sesmptomlarin giderilmesi
disinda henuz etkin bir tedavi gelistirilmemistir. OA'de gorllen distk
dereceli inflamasyon, klasik inflamatuar-otoimmun hastaliklardan
farkhdir. OA'in inflamatuar kdkenlerine yonelik artan farkindalik, has-
taligin tedavisine yonelik umut verici bir gelecek vaat etmektedir. DU-
stk dereceli inflamasyonun gucli inhibitorlerinin gelistirilmesi, tedavi
icin yeni firsatlar sunabilir.™® Bununla birlikte sonuglar celiskilidir. Bazi
calismalar bu iliskiyi desteklerken, digerleri inflamatuar belirteclerle
diz OA arasinda bir iliski olmadigini belirtmektedir®2° Diz OA igin
en sik kullanilan tani yontemi radyografidir, ancak hastaligin erken
evrelerinde radyografik bulgu olmayabilir ve bu da erken tani koy-
mada guclik yaratir.?’ OA patogenezinde rol oynayan proinflamatuar
sitokinler, makrofajlar, IL-1, IL-6, IL-8 ve TNF-alfa gibi birgok faktorin
maliyeti yUksektir. Bu nedenle, klinik uygulamada daha basit, ekono-
mik ve invazif olmayan bir tani yénteminin bulunmasi, erken tani ve
Onleyici tedavi agisindan 6nemlidir.?2

Romatoid artrit ve ankilozan spondilit gibi inflamatuar hastaliklari
olan hastalarin periferik kaninda platelet, nétrofil ve lenfosit sayila-
rinda farklliklar gorlur. Trombositler, hemostaz ve koagulasyonun
yani sira inflamatuar cevabin da énemli mediatorleridir.2® Notrofiller,
platelet agreve edici faktorler ve arasidonik asit metabolitlerinin
salinmasi gibi yollarla inflamasyona aracilik ederler. Kortizol indUkIU
stres cevabinin bir sonucu olarak, inflamasyon surecinde lenfopeni
gelisir. Bu nedenle, nétrofiller ve plateletler inflamasyonda artarken,
lenfositler baskilanmaktadir.?* Inflamatuar sirecin periferik kan hic-
relerinin sayi, sekil ve boyutlarinda degisikliklere yol agmasi nedeni ile
NLO, PLO, MPV, MLO gibi hematolojik indeksler otoimmain hastalikla-
rin ve progresyonunun gostergeleri olarak kullaniimaya baslanmistir.
Bu indekslerin gesitli inflamatuar hastaliklar, kronik bobrek yetmez-
ligi, kardiyovaskuler hastaliklar, diyabet, hipertansiyon ve malignite
durumlarinda; inflamasyonun ciddiyeti ile iliskili oldugunu bildiren
galismalar vardir.?®> 26 Yapilan bir metaanaliz ¢alismasinda, ankilozan
spondilit, Behget hastaligi, romatoid artrit gibi otoimmun hastaliklar-
da NLO’nun arttigi, ayrica romatoid artrit ve sistemik lupus eritemato-
zus gibi hastaliklarda PLO’nun da arttigi bildirilmistir.2”

Inflamasyonu daha objektif bir sekilde degerlendirmek igin, NLO ve
PLO>da oldugdu gibi sadece iki hiicresel bilesen yerine, inflamasyon-
dan etkilenen tim hucrelerin dikkate alindigi bir dizi indeks gelistiril-
mistir. Bunlardan biri SIl'dir ve platelet, nétrofil ve lenfosit olmak Gzere
her Ug¢ kan hticresini degerlendirir. SIRI de notrofil, monosit ve len-
fositin UgUnU birden degerlendiren bir diger indekstir.22 Choe JY ve
ark.'lari romatoid artritli hastalarda yaptiklari calismada, bu indeks-
lerin yani sira hemoglobini de degerlendirebilen NHL indeksini kul-
lanmistir. CUnkU proinflamatuar sitokinler kemik iliginde eritropoezi
inhibe eder. Ek olarak, inflamasyon dolasimdaki eritrositlerin yasam
surelerini kisaltir ve bu da anemiile sonuclanir. Calismada arastiricilar,
RA hastallk aktivitesinin belirlenmesinde SIl ve NHL skorlarinin NLO
ve PLO'dan daha faydall oldugunu ve ayrica bu indekslerin sedim ve
CRP degerleri ile daha korele oldugunu saptamislardir.’

Osteoartrit dusuk dereceli bir kronik inflamasyon hastaligi olarak
tanimlanmaktadir. Bu nedenle son yillarda OA'in erken tanisinda ve
progresyonunda bu indekslerin degerini arastiran cesitli calismalar
yapiimistir. Tasoglu ve ark. 176 gonartrozlu hastada yaptiklar galis-
mada hastalari evre 1-3 (hafif —orta OA ) ve evre 4 (ileri OA ) olmak
Uzere 2 gruba ayirmislar ve evre 4 OA grubunda NLO'yu yuksek bul-
muslardir. Ancak bu ¢alismada kontrol grubu kullaniimamis ve go-
nartrozlu hastalarin hematolojik indeksleri saglikli kontrollerle karsi-
lastinimamistir. Bu nedenle hastalik progresyonu UGizerine yoruma izin
verirken hastaligin normal populasyonda ortaya ¢ikisina olan etkisi

Uzerine yorum yapilamamaktadir.?® Bizim calismamizda da vaka gru-
bunda yapilan evreler arasi karsilastirmada evre 4 gonartrozlu has-
talarda PLO, MLO, SlI, SIRI ve platelet degerleri evre 1-3 gonartrozlu
hastalara oranla anlamli olarak daha yuksekti. Bu sonuglar, inflamas-
yonun diz OA'nin progresyonunda etkili oldugu yonlindeki daha
onceki bulgulari desteklemektedir. Ayrica bizim ¢alismamiz kontrol
grubu da icerdiginden saglikli kontrollerle karsilastirildiginda, vaka
grubunda NHL indeksi ylksek bulunmustur.

Inflamasyonun OA progresyonuna yol acgabilecedi sonucundan
yola c¢ikarak; OA tanisi bir kere konduktan sonra beslenme, iyi
bir kilo ve diyabet kontrolinin progresyonu yavaslatabilecegini
distunmekteyiz. Cuinki genel populasyonda obezite ve 6zellikle ab-
dominal yaglanma, diyabetli hastada hiperinstlinemi, kronik distk
dereceli inflamasyonlaiiliskilidir.3® Ancak disik seviyeli inflamasyonu
yoneten molekiler mekanizmalar buyik olclde bilinmemektedir.!
Yapilan bir metanalizde anti-IL-1 tedavilerinin diz OA tedavisinde pla-
sebo veya NSAID'lerden daha iyi etkinlige sahip olabilecegi sonucu-
na varllmis ancak daha fazla ¢alismaya ihtiyag oldugu bildirilmistir.32

Kikirdak ve sinovyumdaki hicreler arasindaki etkilesimi kolaylasti-
ran ana hucresel bilesenler olan, hasarla iliskili molektler modeller
(DAMP’ler)/alarmin molekdulleri, eklemde dlsuk dereceli inflamasyo-
nun baslatiimasinda ve sirdurtlmesinde rol oynayan cesitli molekU-
ler yollari aktive eder ve bu da OA ilerlemesine yol agar. Son yillarda
DAMP’leri hedefleyen ve bu sekilde kikirdak ve sinovium hucreleri
arasindaki iletisimi module etmeyi hedefleyen tedaviler Gzerine yo-
Junlasiimistir. Egzersizin yani sira probiyotikler, prebiyotikler ve be-
sinsel antioksidan takviyeleri de OA tedavisinde viicut saglig Gizerin-
deki olumlu etkileri ve sistemik inflamasyonu azaltmalari nedeniyle
dikkate alinmalidir. 22 Cok yonlU calismalar devam etmekle beraber
OA'deki dusuk dereceli inflamasyonda uzlasiimis bir tedavi yontemi
hendz bildirilmemistir.

Yirmi calisma ve 5109 hastay! i¢eren bir metaanaliz calismasi sonu-
cunda NLO ve PLO'nun osteoartrit (OA) varligi ile iliskili oldugu an-
cak sadece NLO'nun hastalik siddeti ile iliskilendirildigi belirtilmistir.3*
Bizim verilerimizde ise PLO, MLO, SlI, SIRI indeksleri hastalik siddeti
ile iliskili bulunmustur. 209 diz OA'li hasta Uzerinde yapilan baska bir
calismada, ileri evre diz OA'li hastalarda serum WBC, nétrofil, NLO
ve MPV degerlerinin arttigi, RBC, hemoglobin, lenfosit, monosit, ba-
zofil ve eozinofil degerlerinin ise azaldigi bulunmustur.®® Karatas ve
ark.162 gonartrozlu hasta Uzerinde yaptiklarl bir baska ¢alismada,
erken evrelerde disuk dereceli inflamasyon belirtegleri ile CRP ve
PLO arasinda korelasyon oldugunu, ancak ileri evrelerde bu korelas-
yonun bulunmadigini rapor etmistir. Ancak bu ¢alismanin yas alt si-
niri 18 olup, ACR diz OA kriterlerine uymamakta ve degerlendirmenin
gUvenilirligini azaltmaktadir.?® Gao K. ve ark.'larinin 205 gonartrozlu
ve 120 saglikli kontrol arasinda yaptiklari karsilastirmada; PLO, MLO
ve NLO degerleri osteoartrit grubunda anlamli olarak ylksek bulun-
mus, 6zellikle MLO'da bu farkin belirgin oldugu gozlemlenmistir. Bu
galisma ayni zamanda MLO'nun Kellgren-Lawrence evreleri ile korele
oldugunu bildirmistir.5” Ge¢ evrelerde MLO, PLO, SlI ve SIRI indeks-
lerinin erken evreye gore daha ylksek oldugunu gdsteren bizim so-
nuclarimiz da bu arastirmayi desteklemektedir

CRP hem akut hem de kronik inflamasyonda en yaygin kullanilan inf-
lamasyon belirtecidir. Saglikli insanlarda CRP degeri 3 mg/L altinda-
dir. CRP degerinin 10 mg/L (zerinde olmasi ciddi inflamatuar hastalik
oldugunu gosterir. Disuk dereceli inflamasyon, tipik inflamasyon
bulgularinin olmadigi, CRP degerlerinin 3-10 arasinda oldugu durum
olarak tanimlanir. Dustk dereceli inflamasyon akut inflamasyondan
farklidir ve amaci, metabolik stres sirasinda doku hemostazini sag-
lamaktir. Yiksek PLO ve Sl degerleri dusuk dereceli inflamasyonu
gostermektedir.®® Bizim ¢alismamizda vaka grubunun ortalama CRP
degeri 3, kontrol grubunun ise 1,8 olarak bulundu, aralarinda anlamli
bir fark vardi. Bu diizeydeki CRP degeri, vaka grubunda duisik dere-
celi inflamasyonun varligini gosteriyor olabilir. Gruplar arasinda an-
lamli fark gosteren tek hematolojik indeks NHL idi, bu da kronik inf-
lamatuar surecin nétrofili, lenfopeni ve kronik hastalik anemisine yol
actigi bilgileri ile ortismektedir. Ancak belirtmeliyiz ki; ¢alismamizda
OA grubu yas ortalamasi 65.5 (64.28+9.6) ve kontrol grup yas or-
talamasi 58(58.35+7.3) olup iki grubun yas ortalamasi arasinda an-
lamli fark mevcuttu (p< 0.0001) Bunun nedeni ayni yaslarda tama-
men saglikli bireylerin bulunmasinin zor olmasidir diyebiliriz. Kontrol
grubunu olustururken kronik inflamasyona neden olabilecek baska
hastaliklarin olmamasina ¢ok dikkat ettik. Bu da kontrol grubun yas
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ortalamasinin daha dusuk olmasina yol agmistir kanisindayiz. Yasla
birlikte inflamasyonun arttigi bilinmektedir. Dolayisiyla bu yas farki
calismamizin bir limitasyonudur. Clinkd OA grubu ile saglikli kontrol-
ler arasindaki NHL skoru ve CRP arasindaki fark yasa da bagli olabilir.
Bu acgidan yas ortalamasi birbirine yakin vaka ve kontrol gruplarla ya-
pilan calismalara ihtiyac vardir.

Inflamasyon ve OA arasinda yapilan ¢alismalarin ¢ogu saglikli kont-
roller olmaksizin sadece OA li hastalarla yapilan galismalardir.’® 2>
29,3536 Bjzim calismamizda da onceki calismalarla benzer olarak
OA grubunda erken ve geg evrelerin karsilastirimasinda inflamas-
yonun OA progresyonunda etkili oldugu gozlenmistir. lonitescu M.
ve ekibinin ¢alismasinda, erken evre diz OA'i ve diz efflizyonu olan
hastalarda nétrofil/lenfosit orani ile klinik hastalik siddeti arasinda
bir iliski saptanmamistir. Ancak, bu c¢alismada sadece NLO kulla-
nilmis olup, diger hematolojik indeksler degerlendirilmemistir.3® Ay-
rica bu hastalarin progresyonlari izlenmemis olup ileri evre diz OA'li
hastalar da calismaya dahil edilmemistir. Bizim sonuglarimizin da
destekledigi literatlr verilerine gore, diz OA evresi ilerledikge infla-
masyon ile iligkisi artmaktadir. OA'in inflamasyonla baslangigta zayif
olan iliskisi, ileri evrelerde belirginlesmektedir. Bir diger nokta, effliz-
yon genellikle akut inflamasyonun bir bulgusudur. Disuk dereceli
kronik inflamasyonun etkilerini sadece efflizyon olarak tanimlamanin
yetersiz oldugu kanisindayiz.

Diz osteoartriti ile hematolojik indeksler arasindaki iliskiye yonelik
yaplilan ¢alismalarda, farkli arastirmacilar farkli indeksleri anlamli bul-
mustur. Bazi ¢alismalarda NLO, bazilarinda PLO veya MLO anlamli
bulunmustur. Nitekim bizim ¢alismamizda da yalnizca NHL anlamli
bulunmustur. Arastirma sonugclarindaki farkliliklar bircok fakttre bagli
olabilir. PLO rutin kan testinde inflamatuar sitokinlerle iligkili bir infla-
matuar indekstir. Otoimmun hastaliklarda mutlak lenfosit sayisi aza-
lirken, platelet sayisi artar.*® Notrofil ve monosit sayilari ise diz OA de
farkli 6zellikler sergiler. Hastaligin basinda ytksek olan nétrofil sayis,
Kelgren- Lawrence evresi arttikga azalir. Hastallk evresi ilerledikge
monosit sayisi ise artar. Baslangigta artan notrofil sayisi sempatik
sinir sistemi aktivasyonuna bagli nétrofil mobilizasyonuna bagldir.
lleri evrelerdeki notrofil sayisinin azalmasi ise inflamasyon tarafindan
hasara ugramis ligament, kemik ve kikirdaktaki sempatik lif kaybina
baghdir.4" Zhou S ve ark. OA evresinin, makrofaj koloni stimtile edici
faktorle guglu bir korelasyonu oldugunu bildirmistir. Bu da monosit
proliferasyonuna neden olmaktadir.*? Bizim calismamizin sonuglari
bu bilgileri dogrulamaktadir. Ctinku biz ileri evre OA hastalarinda er-
ken evrelere kiyasla MLO ve PLO'yu anlamli yUksek bulurken NLO'da
anlamli bir fark saptamadik. Yapilmis olan c¢alismalarda celiskili so-
nugclarin bildiriimesinin, OA evresinin her calismada dikkate alinma-
mis olmasina bagdli olabilecegini disiinmekteyiz. Dolayisiyla sadece
erken evre OA hasta grubu ile yapilmis bir calisma ile sadece ileri evre
OA hasta grubu ile yapilmis bir ¢alismanin sonuglari farkli olacaktir.
Ayrica vaka grubunda farkli evrelerdeki OA orani her calismada farkli
olabilir. Bu da arastirmalar arasindaki farkll sonuglari agiklayabilir ka-
nisindayiz. Ayrica kan orneklerinin alinma ve islenme yontemleri de
laboratuvarlar arasinda farklilik gosterebileceginden sonuglari etkile-
mis olabilir.

Calismamizda NLO, PLO, MLO, SlI, SIRI ve NHL gibi kronik inflamas-
yonla iligkilendirilebilecek, kan sayimindan elde edilen tim inflamas-
yon parametrelerini degerlendirdik. lleri ve erken evre OA gruplari
arasinda PLO, MLO, SlI, SIRI ve platelet duzeyleri arasinda anlamli
farklar bulunurken, gruplar arasi karsilastirmada NHL indeksinde an-
lamli bir fark tespit ettik. Bu bulgulara dayanarak OA ile inflamasyon
arasinda iliski oldugu ve kronik diistik diizey inflamasyonun OA prog-
resyonunu arttirabilecegi sonucuna vardik.

SONUG

Inflamasyon ile diz OA progresyonu arasinda bir iliski vardir. NHL in-
deksi, erken evrelerde tani igin kullanilabilecek bir hematolojik indeks
olabilir, ancak benzer demografik ¢zelliklere sahip vaka ve kontrol
gruplariyla yapilacak yeni ¢alismalara ihtiyac vardir. SlI, SIRI, PLO ve
MLO indeksleri ileri evre diz OA ile ve diz OA progresyonu ile iligkilidir.
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Karotid Arter Stentleme Yapilan Hastalarda Klopidogrel Direnci ve Etkileyen
Faktorlerin Degerlendirilmesi

Evaluation of Clopidogrel Resistance and Affecting Factors in Patients Un-
dergoing Carotid Artery Stenting

ilkin iYIGONDOGDU", Bengisu SAHIN', Eda DERLE", Ufuk CAN'

OZET

AMAG: Karotid arter stentleme yapilan hastalarda peri ve postprosedural su-
recte trombotik komplikasyon riskini azaltmak amaciyla antiaggregan ilaglar
kullaniimaktadir. Hasta tedavi uyumuna ragmen amaglanan tedavi etkisine
ulasilamayabilir ve bu durum siklikla antiagregan direnci ile iligkilendirilir. Bu
calismada, karotid arter stentleme yapilan hastalarda klopidogrel direng sikligi
ve direngle iligkili olabilecek risk faktorlerinin belirlenmesi amaclanmistir.

GEREC VE YONTEM: Calismada Bagkent Universitesi Hastanesi'nde 2011-
2023 yillar arasinda noroloji klinik yada polikliniklerinde karotid arter stentleme
ile takip edilen hastalarin verileri retrospektif olarak degerlendirildi. Dizensiz
ilag kullanimi olanlar calisma disi birakildi. Hastalarin demografik 6zellikleri, ate-
rosklerotik risk faktorleri, semptomlari kaydedildi. Takip sureleri, periprosedural
sUrecte gortlen komplikasyonlar, takip restenoz, islem sonrasi serebrovaskdler
hastalik ve mortalite oranlari saptandi. Stentleme yapilan taraf, darlik derece-
si, kontralateral darlik varidi kaydedildi. Kullanilan antiagregan ilaglar, kullanim
doz ve sureleri, klopidogrel direng test sonuclari ve test zamanlari kaydedildi.
Direng sikligi ile demografik 6zellikler, komorbid durumlar, kullanilan ilaglar ve
kan tetkik sonuglari arasinda iligki olup olmadigi arastirildi. Veriler SPSS paket
programi ile analiz edildi. p< 0.05 istatiksel anlamlilik diizeyi olarak kabul edildi.

BULGULAR: Toplam 138 hastanin yas ortalamalari 68.91+8,66 yildi ve
%71.7'si erkek cinsiyetindeydi. Hastalarin %52.2" sinde sag karotid arter dar-
g1 bulunmaktaydi. Darlik dereceleri degerlendirildiginde, 65 hastada (%47.1)
= %90 darlik saptandi. 103 hastada (%74.6) semptomatik karotid arter darligi
nedeniyle islem planlanmisti. 87 hastada (%63.3) ADP testi yapiimisti. Klopi-
dogrel kullanan hastalarin %17.2'sinde ilag direnci gézlendi. Klopidogrel direnci
kadin hastalarda erkeklere oranla istatiksel olarak anlamli oranda yUksek sap-
tandi (p<0.05). Yas, aterosklerotik hastaliklari ve es zamanli kullanilan ilaglar
ile klopidogrel direnci arasinda istatiksel anlamli fark saptanmadi. Hastalarda
direng testi bakilma zamani ile direng saptanma oranlari arasinda istatiksel fark
izlenmedi.

SONUG: Norovaskuler stent hastalarinda antiagrean ilag direncine yonelik ve-
riler yeterli degildir. Bu hastalarda antiagregan ilag etkisinin ve direncinin be-
lilenmesi direng izlenen hasta grubunda stentle iligkili komplikasyonlarin ve
serebrovaskuler olaylarin énlenmesi igin degerli olabilir.

Anahtar kelimeler: Karotid arter darligi, karotid arter stent, klopidogrel di-
renci

ABSTRACT

AIM: Antiaggregant drugs are used to reduce the risk of thrombotic compli-
cations in the peri- and postprocedural period in patients undergoing carotid
artery stenting. Despite patient compliance with treatment, the intended tre-
atment effect may not be achieved, and this is often associated with antiagg-
regant resistance. This study aimed to determine the frequency of clopidogrel
resistance and risk factors that may be associated with resistance in patients
undergoing carotid artery stenting.

MATERIAL AND METHOD: In the study, the data of patients who were fol-
lowed up with carotid artery stenting in neurology clinics or outpatient clinics
at Baskent University Hospital between 2011 and 2023 were evaluated retros-
pectively. Those who used irregular medication were excluded from the study.
The demographic characteristics, atherosclerotic risk factors, and symptoms
of the patients were recorded. Follow-up periods, periprocedural complicati-
ons, follow-up restenosis, post-procedural cerebrovascular disease and mor-
tality rates were determined. The side of stenting, the degree of stenosis, and
the presence of contralateral stenosis were recorded. Antiaggregant drugs
used, dosage and duration of use, clopidogrel resistance test results and test
times were recorded. The relationship between the frequency of resistance
and demographic characteristics, comorbid conditions, medications used
and blood test results were evaluated. The data were analyzed with the SPSS
program. p< 0.05 was accepted as the level of statistical significance.

RESULTS: The average age of a total of 138 patients was 68.91+8.66 years
and 71.7% were male. 52.2% of the patients had right carotid artery stenosis. =
90% stenosis was detected in 65 patients (47.1%). The procedure was planned
in 103 patients (74.6%) due to symptomatic carotid artery stenosis. ADP test
was performed in 87 patients (63.3%). Drug resistance was observed in 17.2%
of patients using clopidogrel. Clopidogrel resistance was found to be statisti-
cally significantly higher in female patients than in males (p<0.05). No statisti-
cally significant difference was found between age, atherosclerotic diseases,
concurrent medications and clopidogrel resistance. No statistical difference
was observed between the time of testing and the resistance detection rates
in the patients.

CONCLUSION: There are insufficient data on antiplatelet drug resistance in
neurovascular stent patients. Determining the antiplatelet drug effect and re-
sistance in these patients may be valuable to prevent stent-related complica-
tions and cerebrovascular events in the patient group with resistance.

Keywords: Carotid artery stenosis, carotid artery stent, clopidogrel resistan-
ce
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GiRiS

Karotid arter stentleme semptomatik ve asemptomatik karotid arter
darligi hastalarinda siklikla uygulanan tedavi yontemlerinden birisi
olup, hastalarda peri ve postprosedural suregte trombotik kompli-
kasyon riskini azaltmak amaciyla antiagregan ilaclar kullanilmaktadir
1. Yeniden stenoz ve yeni trombotik olayl 6nlemede trombosit inhibis-
yonunun énemi g6z 6nline alindiginda, bu tir ylksek riskli hastalar-
da yeterli antitrombosit etkilerin elde edilmesini saglamak icin yapilan
incelemelere ilgi yogunlagmistir 2.

Klopidogrel karacigerde sitokrom P450 enzim sistemi ile aktif meta-
bolitine donuisen bir 6n ilagtir 2. Tienopridin grubu ilaglara dahil olup,
hastalarda aktif metaboliti P2Y12 reseptorlerine baglanir ve adenozin
difosfatin (ADP) baglanmasini engelleyerek trombosit agregasyonu-
nu etkiler 34,

Ancak hastalarda antiagregan tedavi ile ilag uyumuna ragmen yine
de amagclanan tedavi etkisine ulasilamayabilir ve bu durum siklikla
antiagregan direnci ile iligkilendirilir * 5. Kardiyovaskuler hastalarda
yapilan farmakolojik calismalar, klopidogrele yanit olarak trombosit
inhibisyonunun hastalar arasinda genis bireysel degiskenlige sahip
oldugunu ve klopidogrel direnci ile perkutan koroner girisim sonrasi
kardiyovaskdler olay gelisiminin iligkili oldugunu gdstermistir 5 .
NorovaskUler stent uygulamalarinda ise asetilsalisilik asit ve klopi-
dogrel direng oranlari daha énce yapilan sinirli sayida ¢alismada in-
celenmistir. Tekrarlayan serebrovaskdiler olaylar ile iliskili olduguna
yonelik hala net veriler elde edilememis ve antiplatelet tedaviye di-
renci olan hastalar gtivenilir sekilde belirlenememistir 2©.

Bu ¢alismada da, norovaskdler stent uygulamalarindaki kisitli veri ne-
deniyle, karotid arter stentleme yapilan hastalarda klopidogrel direng
siklig ve direncle iliskili olabilecek faktérlerinin belirlenmesi amaglan-
mistir.

GEREC VE YONTEM

Calismada Baskent Universitesi Hastanesi'nde 2011-2023 vyillar
arasinda noroloji klinik yada polikliniklerinde karotid arter stentle-
me ile takip edilen hastalarin verileri retrospektif olarak degerlendi-
rildi. Toplam 151 hasta verisi incelendi. Klopidogrel kullanmayanlar,
bilinen hematolojik hastaligi olan ya da trombositopenisi bulunan
(<100.000/ pL) hastalar ¢calisma disi birakildi. Hastalarin demografik
ozellikleri, eslik eden esansiyel hipertansiyon, hiperlipidemi, diyabe-
tes mellitus, atrial fibrilasyon, koroner arter hastaligi varligi kaydedil-
di. Hastalarin karotid arter darliklarinin semptomatik olup olmadigi ve
hastalarda gorulen darlik iliskili semptomlar degerlendirildi. Takip su-
releri, periprosedural stiregte gérilen komplikasyonlar, takip restenoz
ve islem sonrasi serebrovaskuler hastalik oranlari saptandi. Radyolo-
jik ve laboratuvar verileri incelendi. Stentleme yapilan taraf, darlik de-
recesi, kontralateral darlik varligi incelendi. Laboratuvar tetkiklerinde
hemoglobin, I6kosit, notrofil, lenfosit, nétrofil lenfosit orani, trombosit
degerleri, ortalama trombosit hacmi (MPV) ile distk yogunluklu li-
poprotein (LDL), ylksek yogunluklu lipoprotein (HDL), trigliserid ve
C-reaktif protein (CRP) degerleri kaydedildi. Hastalarda islem oncesi
sUrecte halihazirda kullanilan ya da yeni baslanan antiagregan ilaclar,
kullanim doz ve sureleri, klopidogrel direng test sonugclari ve test za-
manlar kaydedildi. Hastalarda klopidogrel direnci Multiplate® trom-
bosit fonksiyon analizi ile gerceklestirilen ADP reseptorl Uzerinden
etkili ilaglarin etkinligini degerlendiren impedans agregometri yoluyla
degerlendirildi (ADP test). Hastalarda normal referans degerler 57-
113 U olan testte normal referans araligin Gzerindeki degerler klopi-
dogrel etkisizligi/ klopidogrel diren¢ mevcudiyeti olarak kaydedildi.
Klopidogrel direng siklidi ile demografik 6zellikler, komorbid durumlar,
kullanilan ilaclar ve kan tetkik sonuglari arasinda iliski olup olmadi-
g1 arastirildi. Calisma icin Bagkent Universitesi klinik arastirmalar ve
etik kurulu tarafindan onay alinmistir (Proje no: KA 23/450, Ankara,
Turkiye). Veriler SPSS paket programi ile analiz edildi. Tanimlayici is-
tatistiklerden kategorik veriler sayi ve ylzde ile ifade edildi. Sayisal
verilerin dagilimi Kolmogorov Smirnov testi ile degerlendirildi. Normal
dagilim gosteren sayisal veriler ortalama+ standart sapma (ort+ SS)
, normal dagilim gostermeyen sayisal veriler ise medyan ve geyrekler
acikligl (IQR) ile sunuldu. Kategorik degiskenler arasindaki iliskilerin
belirlenmesi icin Ki Kare ya da Fisher's Exact testi uygulandi. Sayisal
degisenler arasindaki iligkilerin degerlendiriimesinde Mann-Whitney
U veya Bagimsiz Orneklem T testi uygulandi. Analiz sonuglarinda p<
0.05 istatiksel anlamlilik diizeyi olarak kabul edildi.

BULGULAR

Dislama kriterleri sonrasi karotid arter stent uygulamasi yapilan 151
hastadan 138 hastanin verisi analiz edildi. Hastalarin yas ortalamalari
68.91+8.66 yildi ve %71.7'si (n=99) erkek cinsiyetindeydi. Karotid ar-
ter darligina hastalarin %76.8'inde hipertansiyon, %49.3'lUnde diya-
betes mellitus, %42.8'inde hiperlipidemi, %29.7'sinde koroner arter
hastaligi ve %4.3'Unde atrial fibrilasyon eslik etmekteydi. Kullanilan
ilaglar incelendiginde antiagregan ilaglar ile birlikte es zamanli ola-
rak hastalarin %58.7'sinde statin grubu kolesterol dusuricu ilag, %
58.0'Inda proton pompa inhibitérd (PPI), %33.3'linde anjiotensin I
reseptor blokord (ARB), 15.9'unda ACE inhibitorl, %29.0'Inda beta
blokor, %21.7'sinde kalsiyum kanal blokorl, %12.3'Unde selektif se-
rotonin geri alim inhibitorleri (SSRI) ve %6.5'inde varfarin kullanimi
mevcuttu. Hastalarin demografik ve klinik 6zellikleri Tablo 1." de gds-
terilmistir.

Tablo 1. Hastalarin demografik verileri ve klinik 6zelliklerinin deger-
lendirilmesi.

Degiskenler N=138

Yas , yil, ort=SS 68.91=8 66
Erkek cinsiyet, n(%) 99(%%71.7)
Hipertansiyon, n(%s) 106(%76.8)
Diyabetes mellitus, n(%) 68(%049 3)
Hiperlipidemi, n(%) 50(2%:42.8)
Koroner arter hastahgi, n(%) 41(%%29.7)
Atrial fibriliasyon, n(%) 6(%4.3)

Sigara , n(%) 41(%629.7)

Kullanilan antiaggregan ilaclar, n(%o)

Klopidogrel + Asetilsalisilik asit 123(%89.1)

Klopidogrel 15(%610.9)
Kullanilan diger ilaclar, n(%)

Statin 81(%:58.7)
Beta bloker 40(%629.0)
ACE inhibitéri 22(%15.9)
ARB 46(%033.3)
Kalsiyvum kanal blokeri 30(%621.7)
PPI 80(%658.0)
Varfarin 9(%66.5)

Yeni oral antikoagulan 2(%e1.4)

SSRI 17(%612.3)

Hastalarin hepsinde ekstrakranial karotid arter darligi nedeniyle islem
yapilmis olup, %52.2'sinde (n=72) sag karotid arter darligi bulunmak-
taydi. Darlik dereceleri degerlendirildiginde, 65 hastada (%47.1) =
%90, 70 hastada (%50.7) %70-89 arasl, ve 3 hastada (%2.2) %50-69
arasl| darlik saptandi. Hastalarin %53.6'sinda karsi tarafta da karotid
arter darlidi izlendi. 103 hastada (%74.6) semptomatik karotid arter
darligi nedeniyle islem planlanmisti. Hastalarin karotid arter darlidi ile
ilgili verileri Tablo 2."de sunulmustur.

Tablo 2. Karotid arter darlidi ile ilgili 6zelliklerin degerlendirilmesi.

Degiskenler N=138
Islem yapilan taraf, n(%)
Sag 72(%522)
Sol 66(%547.8)
Tslemin kars: tarafinda darhl, n(%) 74 (%33.6)
Darhik derecesi, n(%)
%250-69 3(%2.2)
%70-89 70(%50.7)
= %90 65(%647.1)
Semptomatik 103(%74.6)
Gegici Serebral Iskemik Atak 41(%629.7)
Akut Iskemik Serebrovaskiiler Olay 62(%644.9)
Asemp tik 35(%254)

Islem suresi ve sonrasi surecgte 120 hastada (%87.0) herhangi bir
sorun gozlemlenmemisti. 9 hastada (%6.5) islem sonrasi bas don-
mesi sikayeti, 1 hastada (%0.7) islem sonrasi bas agrisi mevcuttu.
1 hastada (%0.7) islemi takiben senkop gelisirken, 1 hastada (%0.7)
islem sonrasi bradikardi saptandi. 1 hastada (%0.7) islem yerinde lo-
kal hematom gelisimi gézlendi. Takip surelerince erken dénemde 3
hastada (%2.2) gegici serebral iskemik atak / iskemik serebrovaskdiler
hastalik, 2 hastada (%1.4) ise intrakranial hemoraji gelisimi gérildu.
:Ierid(_ibnemde ise 9 hastada (%6.5) iskemik serebrovaskuler olay iz-
endi.

i§lem periodunda hastalarin %10.9'u (n=15) sadece klopidogrel, %
89.1'i (n=123) ise es zamanl asetilsalisilik asit ve klopidogrel birlikte
kullanmaktaydi. ADP testi 6ncesi 15 hastada klopidogrel 2x150 mg
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olarak tedavi baslanmis 1x75 mg /giin olarak idame tedavi devam
edilmisti, 123 hasta ise halihazirda 75 mg /gln tedavi alirken test ya-
pilmisti. ADP testi 50 hastada (%57.5) klopidogrel kullanimi takiben
ilk 5 ginde, 10 hastada (%11.5) 6-10. gunde, 27 hastada (%31.0)
ise = 10. glinde uygulanmisti. Es zamanli asetilsalisilik asit kullanan
hastalarin %76.4'G (n=94) 100 mg/gun, %4.1'i (n=5) 150 mg/gln ve
%19.5'i (h=24) 300 mg/gln kullanmaktaydi.

Seksen yedi hastada (%63.3) ADP testi yapiimisti. Klopidogrel kul-
lanan hastalarin %17.2'sinde (n=15) ila¢ direnci gézlendi. Klopidog-
rel direnci kadin hastalarda erkeklere oranla istatiksel olarak anlamli
oranda yuksek saptandi (p<0.05). Yas ortalamalarinda diren¢ sap-
tanan ve saptanmayan gruplar arasinda istatiksel olarak anlamli
farkliik gézlenmedi. Ek hastaliklari ve es zamanli kullanilan ilaclar ile
klopidogrel direnci arasinda istatiksel olarak anlamli fark saptanmadi.
Hastalarda direng testi bakilma zamani ile diren¢ saptanma oranlari
arasinda istatiksel olarak anlamli fark izlenmedi. Klopidogrel direnci
bulunan ve bulunmayan hastalarin demografik ve klinik 6zelliklerinin
karsilastirimasi Tablo 3.te sunulmustur.

Tablo 3. Klopidogrel direnci bulunan ve bulunmayan hastalarin de-
mografik ve klinik 6zelliklerinin karsilastirimasi.

Degiskenler Klopidogrel Direnci Klopidogrel Direnci p degeri
Olan(n=15) Olmayan (n=72)
Yas, yil, ort=88 68.46+8.62 60.13=8 45 0.783
Kadin cinsiyet, 8(%653.3) 14(%19.4) 0.006*
n(%)
Hipertansiyon, n(%) 12(%:80.0) 59(%81.9) 0.860
Diyabetes mellitus, 9(%660.0) 38(%52.8) 0.610
n(%)
Hiperlipidemi, n(%) 9(%60) 34(%47.2) 0.368
Koroner arter 7(%46.7) 21(%29.2) 0.187
hastalig, n(%)
Sigara , n(%) 5(%633.3) 25(%34.T) 0.874
Kullanlan diger
ilaclar, n(%)
Statin 11(%73.3) 48(%66.7) 0.569
Beta bloker 6(%040.0) 18(%25.0) 0.237
ACE inhibitdri 3(%20.0 11(%15.3) 0.651
ARB 6(%e40.0) 20(%40.3) 0.984
Kalsiyum kanal 5(%33.3) 17(%23.6) 0431
blokeri
PPIL 8(%653.3) 40(%35.6) 0.875
Varfarin 2(%13) 3(%4.2) 0.165
SSRI 2(%13.3) 10(%13.9) 0.955
Test Zamani, n(%)
=10 giin 5(%633.3) 22(%30.6) 0.737
Restenoz, n(%) 1(%66.67) 2(%2.78) 0.458

Laboratuvar verileri degerlendirildiginde klopidogrel direnci saptanan
hastalarda I6kosit ve lenfosit deger ortalamalari direng saptanmayan
hastalardan ytksek bulundu ve farkin istatiksel olarak anlamli oldugu
gozlendi (p<0.05)

Tablo 4. Klopidogrel direnci bulunan ve bulunmayan hastalarin labo-
ratuvar verilerinin karsilastiriimasi.

Parameterler Klopidogrel Direnci Klopidogrel Direnci p degeri
Olan(n=15) Olmayan (n=72)

Hemoglobin(g/dl), 12.80+2.27 13.37+1.65 0258

ort+88

Likosit (10° /uL), 880203 7.68+2.06 0.041*

ort+SS

Platelet (10° /uL), 261.00(76.00) 238.00(80.75) 0.167

medyan (IQR)

Natrofil (10° /uL), 549174 4.83£1.64 0.165

ort+55

Lenfosit (10° /uL), 2.54+0.76 2.04+0.74 0.021*

ort+88

MPYV, medyan (IQR) 7.96(1.43) 8.27(1.87) 0.657

NLR. medyan (IQR) 2.18(1.07) 2.14(1.37) 0.637

LDL(mg/dl), medyan 92.50(57.00) 08.00(46.00) 0931

(IQR)

Trigliserid(mg/dI), 181.50+81.53 144.91=70.71 0.090

ort+88

HDL(mg/dl), ort=55 35.80+7.67 38.94+7.96 0.190

CRP(mg/dl), medyan 4.70(22.4) 3.70(7.20) 0368

(IQR)

Hastalarin ortalama takip sureleri 21.63+27.34 ay olup, 35 hastada
taburculuk sonrasi takip verisi bulunmamaktaydi. Takibi yapilan has-
talarda 7 hastada (%5.1) Karotid BT/MR Anjiografi yada Karotid Dopp-
ler USG'de restenoz saptandi.

TARTISMA

Uzun yillardir kullanilan antiplatelet ajanlar serebrovaskuler hastaliklar
ve norovaskuler stent uygulamalarinda tedavinin temel taslarini olus-
turur ve hastalarda antiplatelet ilaclarin kullaniimasiyla beklenmedik
tromboembolik olay riski azalir . Ancak hastalarin tedavi streclerinde
antiplatelet ilaglara karsi direng, henliz tam olarak aydinlatiimamis ve
hala arastirmalari devam eden bir sorun olarak karsimiza ¢ikmaktadir

N

Literatlrde kardiyovaskuler girisim yapilan hastalarda klopidogrel
direnci ile klinik olaylar arasindaki iligkileri inceleyen birgok calisma
mevcuttur; ancak norovaskuler hastalarda antiplatelet ilag direnci ta-
nimlanmis olmasina ragmen, direng iligkili faktorler ve klinik olaylar
Uzerindeki etkisi konusunda sinirli veri mevcuttur ©. 2021'de yayimla-
nan bir metaanalizde karotid arter stentleme yapilan hastalarda klo-
pidogrel direnci ve klinik sonuclara etkisinin degerlendirildigi sadece
Uc¢ galisma incelenmistir '. Bu calismalardan Song ve ark. stent uygu-
lanan hastalarda klopidogrel direnci ile yeni iskemik lezyon gelisimi-
nin iligkili oldugunu bildirirken, Sorkin ve ark. stent sonrasi 1. ve 2. yil
takiplerinde ipsilateral iskemik olay geciren hastalarda artmis klopi-
dogrel direnci oldugunu rapor etmislerdir & °. Karotid arter stentleme
yapilan hastalarda klopidogel direnci ve sonuglari ile ilgili kisith veriler
nedeniyle son donemde cesitli klinik calismalar, bu hasta grubunda
asetilsalisilik asit ve klopidogrel ile tek basina veya ikili antitrombosit
tedaviye yanit verme diizeyindeki hasta degiskenligini incelemeye
odaklanmistir .

Klopidogrel direng yanitini ilag uyumu, ilag etkilesimleri gibi ekstren-
sek faktorlerin yani sira biyoyararlanim, platelet aktivitesini etkileyen
barsak emilim ya da hepatik metabolizma degisiklikleri, hastanin sa-
hip oldugu ek komorbid hastaliklar veya reseptor baglanma ve afini-
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tesini etkileyen genetik polimorfizmler gibi birgok faktériin etkileyebi-
lecedi bildirilmistir 267,

Klopidogrel direncinin degerlendirildigi calismalarda direng prevalan-
s1 %4-30 arasinda degiskenlik gostermektedir °. Bizim ¢alismamizda
test edilen hastalarda % 17.2 oraninda direnc oldugu gézlemlenmistir.
Mazzaccaro ve ark.'larinin karotid arter stenti uygulanan hastalarda
yaptiklari calismada klopidogrel direng orani %19.0 olarak bildirilirken,
Muiller-Schunk ve ark. supraaortik stent uygulanan hastalarda klopi-
dogrel direng oranini % 28.0 olarak saptamistir ™12,

Klopidogrel direng sikligi calismamizda kadinlarda erkeklere oranla
istatiksel olarak anlamli duzeyde farkli bulunmustur. Benzer olarak
Ulkemizden Yilmaz Can ve ark.’nin karotid arter stenozu hastalari ile
yaptigi calismada klopidogrel direnci ile kadin cinsiyet arasinda an-
lamli iliski izlenmistir #. Ek olarak kardiovaskuler hastalar ile yapilan
bir bagka ¢alismada da klopidogrel direnci kadin cinsiyette anlamli
oranda daha yuksek bildirilmistir . Calismamizdan farkli olarak diger
birka¢ ¢alismada ise ilag direnci ile kadin erkek cinsiyet farki olmadigi
gOsterilmistir 57.

Serebrovaskuler stent hastalarinda daha dnce yapilan bir ¢calismada
platelet inhibisyon ytizdesi ile ileri yas arasinda iliski gozlenmis ve bu-
nun yas artisi ile ilag emilim degisiklikleri ya da sitokrom P 450 enzim
sistemindeki degisiklikler nedeniyle kaynaklanabiledi 6ne strtimus-
tur 2. Ancak bizim calismamizda klopidogrel direnci olan ve olmayan
gruplarda yas ortalamalari benzer bulunmus, yine benzer olarak Kim
ve ark. ile Ryu ve ark. tarafindan yapilan ¢alismalarda yas ortalamala-
rinda direng bulunan ve bulunmayan hastalarda fark izlenmemistir 7.
Yas ile ilgili veri farkliliklarinda enzim ve ila¢c metabolizma degisiklikleri
yaninda kullanilan ilag-antiagregan etkilesimlerinin de sonuglar tze-
rinde etkisi olabilecegi gortisiindeyiz.

Fifi ve ark. tarafindan yapilan ¢alismada, analiz sonuglarinda diya-
betes mellitus veya hiperlipidemi olan ya da statin kullanimi bulun-
mayan hastalarda platelet inhibisyonunun daha dusuk oldugu sap-
tanmis ve fark istatiksel olarak anlamli degerlendirilmistir 6. Diyabetes
mellitus, hastalarda artmis trombosit aktivasyonu ile iliskilendirilmis
ve bu hastalarin dolasiminda artmis immatur trombosit orani bildiril-
mistir 2 °. Diyabet hastalarinda insulin direnci ve artmis P2Y12 sin-
yali aracili platelet hiperaktivitesine ek olarak hastalarda eslik eden
metabolik faktorlerin de trombosit fonksiyonlarinda bozulmay art-
tirdid1 6ne surllmustlr 2, Literatirde Sharma ve ark. ile Aksoy ve
ark.’nin yaptigi calismalarda klopidogrel direnci saptanan hastalar-
da diyabetes mellitus orani diren¢ saptanmayanlara gore istatiksel
olarak anlamli diizeyde ylksek gozlenmistir ™ . Yine Nakagawa
ve ark. nérovaskduler islem yapilan hastalarda diyabet mellitus ile di-
ren¢ mevcudiyeti arasinda anlamli istatiksel iliski bulmustur ®. Ancak
bizim calismamizda bu verilerden farkli olarak direng saptanan ve
saptanmayan hastalarda diyabetes mellitus sikliginda herhangi bir
farklilik izlenmemistir. Yine bizim verilerimize benzer olarak Ryu ve
ark’nin ndrovaskduler girisim yapilan hastalarda klopidogrel direncinin
degerlendirildigi calismalarinda diyabetes mellitus hastaligi sikligi ile
direng arasinda anlamli iliski gésterilememistir ”.

Sigara ve klopidogrel direnci arasindaki iligki ile ilgili veriler ise gelis-
kilidir. Yapilan bir calismada direnci olan hastalarda sigara kullanim
orani yuksek saptanirken ', diger calismalarda sigara icenlerde klo-
pidogrel yanitinin daha iyi oldugu bildirilmistir ™77,

Calismamizda testin uygulanma ginui ile klopidogrel direnci saptan-
masi arasinda fark izlenmemistir. Yine 75 mg /guin ile baslanan ve
300 mg/ gun ile baslanip 75 mg / giin ile devam edilen hasta grup-
larinda da direng yonunden istatiksel farkllik gézlenmemistir. Benzer
olarak yapilan bir baska ¢alismada da klopidogrel direnci kullanilan
doz veya stent 6ncesi ylUkleme zamanlamasindan bagimsiz olarak
degerlendirilmistir 2.

Aksoy ve ark. ile Li ve ark. kardiovaskuler hastalarda klopidogrel di-
renci saptadiklari grupta trombosit sayisini ylksek saptamis ve farki
istatiksel olarak anlamli degerlendirmislerdir ' '8, Karotid arter stenti
uygulanan hastalarin degerlendirildigi bir baska calismada ise ¢oklu
analizlerde trombosit sayisi ile klopidogrel direnci arasinda istatiksel
olarak anlamli fark gozlenmistir "'. Fakat bizim ¢alismamizda mevcut
verilerden farkli olarak hastalarin hemoglobin, trombosit ya da serum
biyokimya kan tetkik sonuglari ile klopidogrel direnci karsilastirildigin-
da parametreler arasinda istatiksel olarak anlamli farklilik saptanma-

mistir. Yalnizca galismamizda klopidogrel direnci bulunan hastalarda
|6kosit ve lenfosit deger ortalamalari klopidogrel etkin olan hastalara
gore yuksek izlenmis ve fark istatiksel olarak anlamli degerlendiril-
mistir.

Calismamizda islem sonrasi komplikasyon goérilme durumu ile
klopidogrel direnci bulunmasi arasinda bir fark izlenmemistir. Ancak
baska bir calismada ise postprosedural komplikasyonlar klopidogrel
direnci bulunmayan hastalarda anlamli oranda daha ylksek saptan-
mistir 7. Takipte gelisen tromboembolik olaylar degerlendirildiginde
bir raporda tek yonlU analizlerde klopidogrel direnci olan hastalarda
tromboembolik olay gelisme riski, direnci olmayanlara gore istatik-
sel olarak yutksek saptanmistir 6. Prabhakaran ve ark. tarafindan ise
serebrovaskduler stent yapilan hastalarda platelet inhibisyon ylzdesi
ile 6. ay restenoz ya da klinik sonuglarda anlamli farklilik izlenme-
mistir 2. Calismamizda restenoz gdzlemlenen hasta sayisi az olmasi
nedeniyle direng ile restenoz arasindaki iliski istatiksel olarak deger-
lendirilmemistir.

Hastalarda klopidogrel direncinin degerlendiriimesinde isik transmit-
tans agregometri (LTA), point of care metodu (Verify Now), multip-
late agregometri gibi farkli yontemler kullaniimakta ve her yéntemin
farkli avantaj ve dezavantajlari bulunmaktadir . Bu farkl yéntemler
arasi korelasyon zayif olup, degerlendirmelerin degiskenlik goster-
digi bildirilmigtir **. Bu nedenle klopidogrel direnci ile ilgili calismalar
artmasina ragmen farkli yéntemlerin kullanilmasi bu konuda standart
sonuglar elde edilmesini ve klinik nemine yonelik gorts olusturul-
masini zorlastirmakta ve sonuglar acisindan yaygin farkliliklara neden
olmaktadrr.

Calismamizin  bazi kisithliklari  bulunmaktadir. Oncelikli olarak
calismanin retrospektif olmasi ve hasta sayisi ¢calismanin gtictind si-
nirlandirmaktadir. Takipte ayrilan hastalar ve veri eksikligi nedeniyle
direnc ile takipte gelisen serebrovaskiler olay ya da restenoz ile ilgili
net degerlendirilme yapilamamistir. Antiplatelet tedavilere direncin
klinik sonuclar Gzerindeki etkilerini belirlemek igin bu hastalarin pros-
pektif uzun vadeli izlemesi yapilmalidir. Ek olarak ¢alismalarda ginu-
mizde kullanilan yontemler arasi farkliliklar da, saptanan prevalans
oranlari ve direncin klinik Sneminde degiskenlige yol agmaktadir.

Bu nedenle hastalarda tedavi direncini belirlemek ve uygun tedavi
stratejilerini olusturmak icin klopidogrel direncini standart yontemler-
le ayri ayri inceleyen ve degerlendiren, daha buyUk hasta sayili, cok
merkezli ve uzun takip sureli galismalara ihtiyag duyulmaktadir.

SONUG

Antiagregan ilag direnci, hastalarin antiplatelet tedavi uyumsuzlugu,
yetersiz tedavi dozu, birlikte kulllanilan ilaclarla etkilesim, demografik
ozellikler ve genetik polimorfizmler gibi birgok degisken faktor ile ilis-
kili olabilir. Norovaskuler stent hastalarinda antiagregan ilag direncine
yonelik veriler yeterli degildir. Bu hastalarda antiagregan ilac etkisinin
ve direncinin degerlendirilmesi; standart tedavi rejimi ile zayif platelet
inhibisyonu gosteren hastalarin belirlenmesi ve direng izlenen hasta
grubunda stentle iliskili komplikasyonlarin ve serebrovaskdler olay-
larin 6nlenmesi igin degerli olabilir.
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Evaluating the Therapeutic Impact of Transcutaneous Radiofrequency
Therapy on Myofascial Pain Syndrome Patients: A Clinical Study

Transkutanoz Radyofrekans Tedavisinin Miyofasyal Agri Sendromiu
Hastalar Uzerindeki Terapétik Etkisinin Degerlendirilmesi: Klinik Calisma

Mustafa KARAOGLAN', Suna Akin TAKMAZ?

OzZET

AMAG: Bu calismada, miyofasyal agri sendromu tanisi konmus has-
talarda, transkutan6z radyofrekans terapisinin kronik agri Gzerindeki
etkisinin arastirnlmasi amaglanmistir.

GEREG VE YONTEM: Ocak 2021-Agustos 2021 tarihleri arasinda,
Ordu Devlet Hastanesi Agri Poliklinigi'ne basvuran 30 hasta retros-
pektif olarak incelendi. Hastalarin tamaminda, Ust trapezius kas bol-
gesinde miyofasyal agriya uyumlu tetik noktalar bulunuyordu. Tim
hastalar, bu teknikte 6zel egitim almis bir algolog tarafindan yonetilen
transkutanoz radyofrekans terapisi (TCRFT) gegirdi. Her hasta, yakla-
sik 15 dakika sUren tek bir tedavi seansi aldi. Tedavi, servikal bolge-
nin her iki tarafini, bilateral skapula medial ve bilateral skapula inferior
bolgelerini kapsayacak sekilde 6 bolgeye odaklandi. Hastalarin islem
Oncesi bazal gorsel analog skala (VAS) skorlari ve islem sonrasi 1.,
4. ve 12. haftalarda VAS skorlari, toplam analjezik kullanimi (TAU) ve
hastalarin global degisim izlenimi (PGIC) skorlari kaydedildi.

BULGULAR: Hasta grubunun 22'si kadin (%73,3) ve 8'i erkek (%26,7)
olup, yas ortalamasi 45,27+13,05 yil idi. Miyofasiyal agri sendromu
tanisi alan hastalarda, gorsel analog skala skorlarinda ve toplam anal-
jezik kullaniminda 1. haftadan itibaren anlamli bir azalma gézlendi ve
4. haftaya kadar bu azalma devam etti. Hastanin global degisim iz-
lenimi skorlari, hastalarin 1. haftada %77'lik bir memnuniyet seviyesi
oldugunu belirtirken, 2. haftada memnuniyet seviyesinde istatistiksel
olarak anlamli olmasa da hafif bir artis oldugunu ve ardindan dérdiin-
cu haftadan itibaren memnuniyette bir disis oldugunu ortaya ¢ikardi.

SONUC: Transkutandz radyofrekans tedavisinin, analjezik tiketimini
azaltmada ve miyofasyal agriyi hafifleterek yasam kalitesini artirmada
etkinligi gosterilmistir. Bu invaziv olmayan, agrisiz ve kolayca uygula-
nan tedavi yontemi, miyofasyal agri sendromunun 6tesinde cesitli agri
durumlarinin ele alinmasi igin umut vaat ettigi soylenebilirdi. Arastir-
manin bulgulari, transkutan6z radyofrekans terapisinin klinik pratikte
degerli bir secenek olarak kabul edilmesini desteklemektedir. Gele-
cekte yapilacak daha kapsamli randomize kontrolli ¢alismalarla bu
bulgularin dogrulugunun ve tedavinin uzun vadeli etkilerinin daha net
anlasiimasi saglanabilir.

Anahtar kelimeler: Miyofasyal agr sendromu, transkutanéz rad-
yofrekans terapisi, yasam kalitesi

ABSTRACT

AIM: This study aimed to investigate the effect of transcutaneous
radiofrequency therapy on chronic pain in patients diagnosed with
myofascial pain syndrome.

MATERIAL AND METHOD: Between January 2021 and August
2021, 30 patients who presented to Ordu State Hospital Pain Polyc-
linic were retrospectively examined. All patients exhibited trigger po-
ints compatible with myofascial pain in the upper trapezius muscle
region. All patients underwent transcutaneous radiofrequency the-
rapy (TCRFT) administered by an algologist specially trained in this
technique. Each patient received a single treatment session lasting
approximately 15 minutes. The treatment targeted 6 regions, inclu-
ding both sides of the cervical region, bilateral scapula medial, and
bilateral scapula inferior regions. Baseline visual analogue scale (VAS)
scores before the procedure and VAS scores, total analgesic use
(TAU), and patients' global impression of change (PGIC) scores at the
1st, 4th, and 12th weeks after the procedure were recorded.

RESULTS: Demographic characteristics of the patients were as fol-
lows: 22 women (73.3%) and 8 men (26.7%), with an average age of
45.27+13.05 years. In patients diagnosed with myofascial pain synd-
rome, a significant decrease in visual analog scale scores and total
analgesic use was observed starting from the 1st week, continuing
until the 4th week. Patient global impression of change scores indi-
cated a satisfaction level of 77% in week 1, with a slight, albeit statis-
tically insignificant, increase in satisfaction in week 2, followed by a
decrease in satisfaction from the fourth week.

CONCLUSION: Transcutaneous radiofrequency therapy has been
shown effective in reducing analgesic consumption and improving
quality of life by alleviating myofascial pain. This noninvasive, pa-
inless, and easily applied treatment method holds promise for add-
ressing various pain conditions beyond myofascial pain syndrome.
The study's findings support the integration of transcutaneous radi-
ofrequency therapy as a valuable option in clinical practice. Future
comprehensive randomized controlled studies may provide a clearer
understanding of the accuracy of these findings and the treatment's
long-term effects.

Keywords: Myofascial pain syndrome, transcutaneous radiofrequ-
ency therapy, quality of life.
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INTRODUCTION

Myofascial pain syndrome (MPS) is defined as a disease character-
ized by regional pain originating from hypersensitive points in the
tense bands of skeletal muscle known as myofascial trigger points.
Common causes of myofascial pain syndrome may include direct or
indirect trauma, spinal pathology, exposure to cumulative or repeti-
tive strain, postural dysfunction, or physical deconditioning."? Treat-
ing the underlying etiology is currently the most widely accepted
strategy for the treatment of MPS. If the root cause is not treated,
trigger points may reoccur and symptoms may reappear.? Interest-
ingly, there are deficiencies in specific diagnostic criteria for MPS.
According to these criteria, electrodiagnostic and morphological
findings have been identified, but they are not widely used in clini-
cal practice due to cost and time constraints.® Especially considering
the underlying pathology that is difficult to detect and trigger points
that have become permanent, the difficulty of definitive treatment
will become even more difficult.*

Pulsed Radiofrequency (PRF) therapy, which was first defined by
Sluijter in 1997, is currently used as an effective and safe treatment
method in chronic painful syndromes. 5¢ PRF therapy works by deliv-
ering an electrical current and bursts of heat to these tissues without
damaging the targeted tissue. Conventional radiofrequency (RF), on
the other hand, exposes the target nerves or tissues to a continuous
electrical stimulation and causes tissue damage on the target tissue
by increasing the temperature around the RF needle tip.” Unlike con-
ventional RF, PRF applies a short electrical stimulation followed by
a long rest phase. Accordingly, the PRF does not generate enough
heat to cause structural damage. The proposed mechanism of PRF
is that the electric field produced by PRF can alter pain signals.® In
the literature, there are case series and double-blind randomized
controlled studies for knee and shoulder pain with transcutaneous
radiofrequency therapy (TCRFT) using surface-mounted gel elec-
trodes placed on the area for painful conditions in the neck area,
around the shoulder, chin, back, and wrist. ®1® 12 The aim of this
study is to examine the effects of TCRFT on pain, analgesic use, and
patient satisfaction in patients with MPS in the shoulder and neck
region.

MATERIAL AND METHOD

This study was conducted in accordance with the principles outlined
by the Declaration of Helsinki and received ethical approval from the
Ethics Committee of Ordu University and the Ordu Provincial Health
Directorate (Approval No: 2021/257, Date: 03.12.2021- E35766640-
799, Date: 07.12.2021).

We retrospectively analyzed data from 30 patients who visited the
pain outpatient clinic at Ordu State Hospital between January and
August 2021. These patients were identified as having a trigger point
in the upper region of the trapezius muscle, indicative of myofascial
pain. Routine blood tests and cervical radiographs were conducted
for all patients. We excluded patients with fiboromyalgia syndrome,
disc or skeletal disorders, cervical radiculopathy or myelopathy di-
agnoses, and those whose symptoms started less than 3 months
ago. Patients with neck and/or back pain exhibiting a palpable taut
band on the trapezius muscle and at least one active trigger point
were considered for TCRFT. During our retrospective analysis, we
reassessed patients’ MPS diagnosis based on Travell and Simons’
diagno%tic criteria and included data from patients meeting these
criteria.

We recorded demographic information including age, gender,
height, and weight of the patients. Baseline visual analogue scale
(VAS) values before treatment, as well as VAS and total analgesic use
(TAU) at 1st, 4th, and 12th weeks post-treatment, were document-
ed. Additionally, patient global impression of change (PGIC) scores
at week 12 were noted. The resting pain intensity of the patients
was measured using a 10 cm VAS, where 0 indicated no pain and
10 represented the most severe pain. Furthermore, the PGIC score
post-treatment, rated on a scale of 1to 7 (1 = no change, 2 = almost
the same, 3 = slightly better, 4 = better, 5 = moderately better, 6 =
better, 7 = much better), was recorded.

Technique

All patients underwent TCRFT administered by an algologist special-
ly trained in this technique. Each patient received a single treatment
session lasting approximately 15 minutes. During the session, a bi-

polar therapy delivering 80 volts (V), 2 minutes, 10 milliseconds (ms),
5 pulsed/second was applied to 6 standard areas in the painful neck
region using electrodes specifically designed for TCRFT. Treatment
targeted 6 regions, covering both sides of the cervical region, bilat-
eral scapula medial, and bilateral scapula inferior.

Figure 1. Transcutaneous Pulsed Radiofrequency Therapy; Method
of Application and Determined Areas

Surface-mounted, self-adhesive 45x99 millimeter (mm) disposable
fully gelled neurostimulation electrodes were used during the proce-
dure. These electrodes were connected to the NeuroTherm NP1000
radiofrequency lesion generator via a cable provided by the supplier.
The machine operated in non-thermocouple mode using the manual
voltage setting.

Statistical analysis

Pre-procedural baseline and postoperative outcome measures, in-
cluding VAS (visual analogue scale), total analgesic use (TAU), and
patient global impression of change (PGIC) scores at 1st, 4th, and
12th weeks after the procedure, were compared using the indepen-
dent groups t-test. The comparison was conducted at a 95% confi-
dence interval with a significance level of p<0.05.

RESULTS

Among the patients, 22 (73.3%) were female, and 8 (26.7%) were
male. The mean age of the patients, ranging from 24 to 67 years old,
was 45.27 = 13.05. The mean BMI ranged from 19.8 to 31.1, with a
calculated mean of 24.66 * 3.46. The duration of complaints varied
from 4 to 120 months, with a mean of 27.87 + 33.72. Additionally,
73.3% of patients (n=22) had no additional diseases. 13.3% (n=4)
had coronary artery disease, 6.7% (n=2) had diabetes, and 6.7%
(n=2) had rheumatoid arthritis.

Table 1. Damographic Fmdmegs

n Ya
Gender Femals 22 733
Mala [ 26.7
Additional Diseaze | Mo 22 733
Coronary artary disease 4 153
Dhabetes Mellitus 2 6.7
Fhewmmatoid arthritis 2 6.7
Age (Min-Maks.; Meantsd) 24-67; 45,27=13,05
BMI (Min -Maks.: Meanssd) 19,8-31,1; 24,6623,46
Complaint Period (month) (Min -Maks.; MeanZsd) 4-120; 27,8733, 72

The mean PGIC of the patients at week 1 was 5.60 = 1.61. This
mean increased slightly by 0.20 + 0.76 at the 2nd week to 5.80 =
1.58. However, this increase was not found to be significant (t (29)
=1.439; p > 0.05). By the 4th week, the mean PGIC decreased by
0.20 = 1.35 points compared to the 1st week, reaching 5.40 + 2.06.
Again, this decrease was not statistically significant (t (29) = -0.812;
p > 0.05). However, at the 12th week, the mean PGIC decreased
significantly by 0.87 + 1.53 points compared to the 1st week, down
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t0 4.73 £ 2.50 (t (29) = -3.112; p < 0.05).

Based on these findings, it can be inferred that patient satisfaction
with the treatment was initially high at around 77% in the first week,
increased slightly in the second week, and then declined from the
fourth week onwards. However, by the 12th week, satisfaction levels
had decreased to approximately 62%

Table 2, PCIC Findings

PGIC Meazurements 95% CI A

AMean==d ) t Df P
(Meanted) Lowest Highest
1" wask - (5.40£1.61)
2 week - (3.80+1.58) 0.20£0.76 -0.08 048 1.43% 29 016l
4" yreek - (7. 402.06) -0.20+1.35 -0.70 0.30 -0.812 2% 0423
12* week - (4.73£2.50) -0.87£1.53 -1.44 -0.30 -3.112 % 0004

JMpan=5D represevts the change in mean scove + standard deviation (5D, © t-staristie, D degrees of freedom

Before the treatment, the mean VAS score of the patients was 7.40
= 0.81. This mean decreased significantly by 5.00 + 2.41 points to
2.40 = 2.40 at week 1 (t (29) = -11.378; p < 0.05). By the 4th week,
the mean VAS score further decreased by 5.13 + 2.37 points to 2.27
+ 2.59 compared to pre-treatment, and this decrease remained
significant (t (29) = -11.843; p < 0.05). At week 12, the mean VAS
score decreased by 3.73 + 2.79 points to 3.67 + 3.08 compared
to pre-treatment, and this decrease was also significant (t (29) =
-7.327; p < 0.05). However, it is noteworthy that there was an in-
crease between the 4th and 12th weeks.

On the other hand, the mean TAU score of the patients before the
treatment was 14.47 = 3.46. This mean decreased significantly by
9.93 + 5.60 to 4.53 + 3.93 at week 1 (t (29) = -9.713; p < 0.05). In
the 4th week, the mean TAU score decreased by 11.07 + 5.54 com-
pared to pre-treatment, reaching 3.40 + 3.60, and this decrease was
again significant (t (29) = -0.942; p < 0.05). The mean TAU score at
the 12th week decreased by 7.93 + 6.19 to 6.53 + 5.17 compared
to pre-treatment, and this decrease was also significant (t (29) =
-7.024; p < 0.05). However, an increase was noted between the 4th
and 12th weeks

Table 3. VAS and TAU Findings
Pre-treatment Post-treatment 9506 CT A
AMeanzzd t f p
{Meanzed) {Meanzed) Lowest Highest
1% waak - (2 40+ 40} -500+£2.41 550 410 -11378 25 0.000
VAS (7.40£050) 4" week - (2.27£2.50) S51322.37 0 602 4237 -11.343 29 0.000
12" week - (3.67£35.05) 3732279 4TE 269 -T327 29 0.000
TAU 1" waek - (4.53£3.93) 993560 1202 784 5713 29 0.000
) 4" reeke - (34023600 11072554 21314 000 -10942 29 0.000
(14.47=3.44)

12% week - (B 53£507) 7932619 -1024 562 -7024 29 0.000

TAS: Visual dnalogue Scale scores, TALT Toral dnalgesic Use , AMean®3D reprezenzs the change in mean
score = stamdard deviarion (3D), ¢ t-sraristic, DY degress gf freadom

DISCUSSION

Upon evaluating the results, it can be concluded that TCRFT had
a positive effect on chronic pain, analgesic use, and patient satis-
faction in individuals with myofascial pain syndrome. Following the
application of TCRFT, there was a significant reduction in both VAS
scores and TAU from the 1st week, with this reduction persisting
through the 4th week and even surpassing the 1st week values. By
the 12th week, although there was a slight increase in both VAS and
TAU scores, they remained significantly lower compared to pre-treat-
ment levels, indicating the sustained efficacy of TCRFT in alleviating
chronic pain severity and reducing analgesic dependence.

Regarding patient satisfaction, approximately 77% reported satisfac-
tion with the treatment in the 1st week. Satisfaction levels increased
in the 2nd week but declined thereafter, with satisfaction dropping
to around 62% by the 12th week. Ultimately, while the initial impact
of TCRFT on quality of life was notably positive, there was a subse-
quent decrease of approximately 20% by the 4th week.

In a pivotal prospective, randomized controlled study by Choe Tae
et al. conducted in 2017, the comparative efficacy of interfacial field
local anesthetic and PRF treatment modalities was meticulously
scrutinized in patients afflicted with MPS. ™ Initially, the investiga-

tion revealed no discernible disparity between the two treatment
groups during the initial 2-week follow-up period. However, as the
study progressed, a notable divergence emerged: by the 4th week, a
striking decrease in pain intensity was unequivocally discerned with-
in the PRF treatment cohort when juxtaposed against their counter-
parts receiving local anesthetic. This pivotal finding underscored the
superior efficacy of PRF therapy in assuaging the relentless burden
of pain experienced by MPS patients. The profound impact of PRF
therapy on pain amelioration was further emphasized during the pro-
tracted 8-week follow-up, wherein the PRF-treated group exhibited
an unprecedented reduction in pain intensity by nearly 70%. Despite
the technical variances inherent between the PRF application tech-
niques employed in the referenced study and those of our own in-
vestigation, the congruence of outcomes underscores a compelling
narrative: the non-invasive therapeutic approach harnessed in our
study yielded outcomes strikingly akin to those gleaned from the
rigorous examination by Choe Tae et al.'* This congruence substan-
tiates the compelling efficacy of PRF therapy as a potent weapon in
the armamentarium against the relentless scourge of MPS-associ-
ated pain.

In the realm of pain medicine, the rapid advancement of RF technol-
ogy has been a catalyst for transformative therapeutic modalities.
Among these, RF therapy has emerged as a cornerstone approach,
particularly renowned for its effectiveness in addressing the intricate
complexities of MPS.™ This syndrome, characterized by localized
muscular pain and dysfunction, presents a significant clinical chal-
lenge, necessitating innovative treatment strategies. RF therapy op-
erates on a sophisticated mechanism, leveraging controlled thermal
energy to selectively target and disrupt abnormal peripheral nerves.
By modulating hyperplastic tissue, releasing soft tissue contractures,
and enhancing microcirculation, RF therapy orchestrates a compre-
hensive therapeutic response.”®

Within the spectrum of RF therapies, PRF treatment has garnered
considerable attention for its potential in alleviating MPS-related
symptoms. However, existing PRF treatment studies often entail
invasive procedures, leading to a constellation of post-procedural
complications. These complications, ranging from mild discomfort
to more severe tissue damage, underscore the inherent risks as-
sociated with invasive interventions. In stark contrast, PRF therapy
has demonstrated a remarkable safety profile, characterized by its
non-invasive nature and minimal risk of adverse effects.””'®

TCRFT, as a non-invasive variant of RF therapy, holds promise in
circumventing the pitfalls associated with invasive procedures. Giv-
en its non-invasive nature, TCRFT is anticipated to offer a safer and
more accessible therapeutic avenue for individuals grappling with
MPS. In a meticulous study involving 30 participants, our investiga-
tion aimed to evaluate the safety and efficacy of TCRFT in managing
MPS symptoms. Throughout the course of treatment and a 12-week
follow-up period, careful monitoring revealed no instances of com-
plications or adverse effects.

This observed absence of complications underscores the inherent
safety and tolerability of TCRFT as a non-invasive therapeutic mo-
dality for MPS. Furthermore, it highlights the potential of TCRFT to
serve as a valuable addition to the armamentarium of pain manage-
ment strategies, offering a safe and effective alternative to invasive
interventions. As the field of pain medicine continues to evolve, the
burgeoning role of non-invasive modalities such as TCRFT heralds
a promising era of patient-centered care and improved treatment
outcomes for individuals navigating the complexities of chronic pain
conditions like MPS.

Upon conducting an extensive review of existing literature, it be-
comes evident that transcutaneous radiofrequency therapy (TCRFT)
has primarily been investigated and utilized in the context of man-
aging shoulder pain, demonstrating notable effectiveness as docu-
mented in previous studies.’>® A seminal study conducted by Lin et
al., involving a cohort of 64 patients, stands out for its direct com-
parison of TCRFT and transcutaneous electrical nerve stimulation
(TENS) in mitigating shoulder pain. '® While both treatment modal-
ities were deemed safe, TCRFT emerged as the superior option in
terms of effectiveness, marking a significant stride in the therapeutic
landscape.

Delving deeper into the mechanisms underpinning the efficacy of
TENS and TCRFT, it is illuminating to note the differential impact of
these modalities on pain management. TENS operates by leverag-
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ing electrical currents to stimulate the release of endorphins and en-
kephalins, natural analgesic substances that inhibit the transmission
of pain signals to the brain. This mechanism, akin to the action of
traditional pharmaceuticals, offers a non-invasive and risk-free alter-
native for pain relief.”®

However, despite the adjustability of electrical stimulation frequency
and intensity in TENS, its penetration capacity remains constrained
by the relatively low frequency (approximately 150 Hz) compared
to TCRFT (approximately 500 kHz). This disparity in frequency pro-
foundly influences the ability of these modalities to penetrate tissues,
with TCRFT exhibiting superior tissue penetration capabilities owing
to its higher frequency. This penetration capacity is particularly note-
worthy considering the impedance barrier presented by human skin,
which exhibits substantially higher impedance levels (approximate-
ly 1—% MQ) compared to underlying tissues (approximately 500-1.5
KQ).

Moreover, the electrical conduction dynamics of skin and tissues,
flowing to a parallel circuit, further elucidate the superior efficacy of
TCRFT in delivering energy to target tissues. The skin and tissues
can be conceptualized as a parallel circuit, where impedance and
capacitance significantly influence electrical conduction, particular-
ly the capacitor impedance.?°?' TCRFT's capacity to circumvent the
impedance barrier of the skin enables more efficient energy deliv-
ery to underlying tissues, thereby enhancing its therapeutic efficacy
compared to TENS.

This comprehensive understanding of the mechanisms underlying
the differential efficacy of TENS and TCRFT underscores the pivotal
role of tissue penetration in dictating therapeutic outcomes. By over-
coming the impedance barrier of the skin and delivering a more sub-
stantial energy dose to target tissues, TCRFT emerges as a promis-
ing modality for effectively managing shoulder pain and potentially
extending its application to other pain syndromes.

The principles of electrical theory underscore a fundamental rela-
tionship between stimulation frequency and capacitor impedance:
a higher frequency leads to a lower impedance. This foundational
theorem elucidates why TCRFT, characterized by a markedly elevat-
ed frequency compared to TENS, exhibits superior tissue penetra-
tion and conductivity.”® TCRFT's enhanced frequency enables it to
traverse deeper anatomical structures, including neuronal pathways,
beyond the superficial layers of the skin, thereby eliciting more pro-
found and comprehensive pain relief compared to TENS.

Expounding on this principle, it becomes evident that the distinc-
tive efficacy observed between TENS and TCRFT stems from their
respective frequency-dependent mechanisms of action. While
TENS predominantly delivers electrical impulses through the skin,
constrained by its lower frequency, TCRFT's higher frequency em-
powers it to engage with neuronal structures nestled within deeper
tissues. This expanded reach enables TCRFT to influence a broader
array of anatomical targets, thus offering a more holistic and potent
approach to pain management.

Reinforcing this understanding, a thorough review conducted by
Sara-Ahmed et al. systematically evaluated prior TENS studies fo-
cusing on myofascial pain and underscored the pivotal role of fre-
quency in achieving optimal pain control outcomes. 22 Notably, high-
er frequencies were correlated with greater efficacy in mitigating
pain, aligning with the underlying pathophysiological mechanisms of
MPS. Crucially, the review highlighted TCRFT's potential to achieve
enhanced pain control by accessing frequency ranges beyond the
capability of conventional TENS devices.

While our study did not directly compare TCRFT with TENS, the ob-
served trends in patient satisfaction provide corroborative evidence
for the frequency-dependent efficacy of TCRFT. Despite an initial
decrease in satisfaction levels post-4th week, significant satisfac-
tion persisted at the 12th week compared to baseline. This sustained
pain control over the 12-week period lends credence to the notion
that TCRFT's higher frequency and deeper tissue penetration con-
tributes to its enduring effectiveness in managing MPS-associated
pain.

While our study contributes valuable insights into the potential ef-
ficacy of TCRFT for managing MPS, it is important to acknowledge
several limitations that warrant consideration. Foremost among
these is the absence of a double-blind, placebo-controlled trial,

which is widely regarded as the gold standard in clinical research for
rigorously evaluating treatment efficacy. Despite this, our decision
to employ a single-arm study design was influenced by the estab-
lished evidence supporting the mechanisms of action of TCRFT and
its clinical utility in pain management settings.

Furthermore, our study specifically focused on evaluating the effects
of a single session of TCRFT on MPS symptoms. This approach was
guided by the limited existing literature exploring the use of TCRFT
in MPS patients, particularly within the context of a single treatment
session. While this allowed us to generate preliminary insights into
the potential therapeutic benefits of TCRFT, the relatively small sam-
ple size of 30 participants and the absence of a control group are
notable limitations.

Indeed, the modest sample size may have constrained the statistical
power of our findings, potentially limiting our ability to detect subtle
treatment effects or variations among different patient subgroups.
Additionally, the absence of a control group precludes direct com-
parisons with alternative treatments or placebo interventions, which
could provide valuable context for interpreting the observed treat-
ment effects.

CONCLUSION

Despite these limitations, it is important to recognize that our study
serves as an exploratory pilot investigation, laying the groundwork
for future, more robust studies to further elucidate the efficacy and
applicability of TCRFT in the management of MPS. Future research
endeavors should aim to address these limitations by incorporating
larger sample sizes, randomized controlled designs, and compar-
ative effectiveness analyzes to provide a more comprehensive un-
derstanding of the role of TCRFT in MPS management. Furthermore,
while our study did not explicitly assess the cost-effectiveness of
TCRFT compared to traditional pulsed radiofrequency therapy or
other treatment modalities, this represents an important avenue for
future research. Evaluating the economic implications and cost-ef-
fectiveness of TCRFT in comparison to existing treatments would
offer valuable insights for healthcare decision-makers and when
considering treatment options for MPS patients.
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Yogun Bakimda Pnomoni Tanili Geriatrik Hastalarda Prognozun Notro-
fil-Lenfosit Orani, Trombosit-Lenfosit Orani ve Notrofil-Trombosit Oraniile

Is There a Relationship Between Neutrophil-Lymphocyte Ratio, Platelet-L-
ymphocyte Ratio and Neutrophil-Platelet Ratio and Prognosis in Geriatric
Patients Diagnosed with Pneumonia in the Intensive Care Unit?
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OzZET

AMAGC: Yogun bakim Unitesinde 6zellikle geriatrik hastalarda siste-
mik inflamasyon ve enfeksiyonun erken dénemde saptanmasi te-
davi basarisini ve mortaliteyi etkilemektedir. Bunun saptanmasi icin
glnUmuzde ucuz, hizli ve kolay bir sekilde bakilan yontemler tercih
edilmektedir. Bu calismada pndémoni nedeni ile yogun bakim Unitesine
kabul edilen geriatrik hastalarin nétrofil-lenfosit orani (NLR), trombo-
sit-lenfosit orani (PLR) ve notrofil-trombosit orani (NPR) degerlerinin
prognoz agisindan degerlendirilmesi amaglanmistir.

GEREC VE YONTEM: 1 Ocak 2017-1 Ocak 2020 tarihleri arasinda
pnodmoni nedeni ile yogun bakim Unitesine yatirilan 65 yas ve Ustl
176 hasta retrospektif olarak incelendi. Akut Fizyoloji ve Kronik Sag-
lik Degerlendirmesi-Il (APACHE II), demografik veriler ve Charlson
Komorbidite Indeks Skoru (CCIS), yogun bakim yatis suresi, Ardisik
Organ Yetmezligi De@erlendirme Skoru (SOFA), hastane yatis slresi
ve 28 glnlik mortalite durumlari kaydedildi. YBU vyatislari sirasinda
bakilan mutlak notrofil, lenfosit ve trombosit degerleri ile hesaplanan
NLR, PLR ve NPR degerlerinin prognoz ve mortalite ile iliskisi deger-
lendirildi.

BULGULAR: Calismamizda NLR (r:0,33; p<0,05) ve NPR degeri ile
SOFA skoru arasinda pozitif ydonde orta diizeyde (r:0,36; p<0.05) is-
tatistiksel olarak anlamli bir iliski goértldi. NPR ve CCIS skoru ara-
sinda pozitif ydnde dustk dizeyde (r:0,2; p<0.05) istatistiksel olarak
anlamli bir iliski goruldu. Bir ay icinde exitus olan hastalarda NPR de-
gerleri daha yuksek saptandi (p<0,05). KOAH olan hastalarda NLR ve
PLR degerlerinin daha yUksek oldugu gorildi (p<0,05).

SONUG: Calismamizda NPR ile CCIS arasinda ve NPR ve NLR ile
SOFA skoru arasinda buldugumuz pozitif iliski, YBU'ye pnémoni ne-
denli yatisi yapilan geriatrik hastalarda NLR ve NPR degerlerindeki ar-
tisin hastalarin prognozunun bir géstergesi olarak kullanilabilecegini
gostermektedir.

Anahtar Kelimeler: Geriatrik hasta, notrofil-lenfosit orani, nétro-
fil-trombosit orani, pnémoni, trombosit-lenfosit orani

ABSTRACT

AIM: In the intensive care unit (ICU), especially in geriatric patients,
the early detection of systemic inflammation and infection impacts
the success of treatment and mortality. Nowadays, methods that
are cost-effective, rapid, and easy to perform are preferred for this
detection. This study aims to assess the prognostic significance of
the neutrophil-lymphocyte ratio (NLR), neutrophil-platelet ratio (NPR)
and platelet-lymphocyte ratio (PLR) in geriatric patients admitted to
the ICU due to pneumonia.

MATERIAL AND METHOD: From January 1, 2017 to January 1, 2020,
176 patients aged 65 and above, who were admitted to the ICU due
to pneumonia, were retrospectively examined. Demographic data,
Sequential Organ Failure Assessment Score (SOFA), Charlson Co-
morbidity Index Score (CCIS), Acute Physiology And Chronic Health
Evaluation-Il (APACHE II), duration of ICU stay, length of hospital stay,
and 28-day mortality were documented. The relationship between
prognosis and mortality was assessed in relation to the neutrophil-ly-
mphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and neutrop-
hil-platelet ratio (NPR) values, which were determined based on the
absolute neutrophil, lymphocyte, and platelet assessments acquired
during ICU admissions.

RESULTS: A statistically noteworthy and moderate positive corre-
lation was observed between NLR (r:0.33; p<0.05) and NPR values
and SOFA score. Furthermore, there was a statistically notable posi-
tive correlation at a low level (r:0.2; p<0.05) between NPR and CCIS
score. Additionally, NPR values were significantly elevated in patients
who experienced mortality within one month (p<0.05). Moreover,
NLR and PLR values were found to be elevated in patients diagnosed
with COPD (p<0.05).

CONCLUSION: Based on our study findings, the positive correlati-
ons observed between NPR and CCIS, as well as between NPR and
NLR in conjunction with the SOFA score, imply that elevated NLR and
NPR values may serve as valuable indicators for assessing the prog-
nosis of elderly patients admitted to the ICU with pneumonia.

Keywords: Geriatric patient, neutrophil-lymphocyte ratio, neutrop-
hil-platelet ratio, pneumonia, platelet-lymphocyte ratio
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GiRiS

Pnoémoni dinya genelinde morbidite ve mortaliteye 6nculik eden
yaygin sebepler arasinda olan, yogun bakim Unitesi (YBU)'nde 6zel-
likle yasl hastalarda sik karsilagilan ciddi bir alt solunum yolu en-
feksiyonudur."? Kisa ve uzun dénem mortalitede sonuclar yaslilarda
genclere oranla daha kotu seyirli seyretmektedir.> Pnémoni igin risk
faktorlerinden bazilari kronik obstriiktif akciger hastaligi (KOAH), as-
tim ve kalp yetmezIigi gibi eslik eden hastaliklardir.*

Pnémonide CURB-65 skoru, toplum kokenli pnédmoni igin 6ltm riski-
ni tahmin ederek, yatarak tedavi ile ayaktan tedavi kararlarina rehber-
lik etmeye yardimci olur.? YBU'de ise hastaligin ciddiyetini belirlemek,
morbidite ve mortalite oranlarini tahmin etmek icin Akut Fizyoloji ve
Kronik Saglik Degerlendirmesi-Il (APACHE I1), Ardisik Organ Yetmez-
ligi Degerlendirme (SOFA) skoru ve Charlson Komorbidite Indeks
skoru (CCIS) gibi gesitli skorlama sistemleri kullaniimaktadir.®

Tam kan sayimi, YBU'de rutin olarak uygulanan kolay ve ucuz bir se-
kilde kan hticrelerinin degerlendirildigi bir yontemdir. Notrofil-Lenfosit
orani (Neutrophil Lymphocyte Ratio-NLR), Trombosit-Lenfosit orani
(Platelet Lymphocyte Ratio-PLR) ve Nétrofil-Trombosit oranlarinin
(Neutrophil Platelet Ratio-NPR) bircok hastalikta sistemik inflamas-
yon ve enfeksiyonun belirteci olarak kullanilabilecegi yapilan calis-
malarda gosterilmistir.”®¢ KOAH gibi inflamasyonun eslik ettigi has-
taliklarda CRP, sedimantasyon gibi inflamatuar belirteclere NLR ve
PLR yuksekliginin de eslik ettigi gérilmustur®. Ancak simdiye kadar
¢cok az calisma pnémonide kan parametrelerinin tanisal degerini
arastirmistir.

Bu calismada_pndmoni nedeni ile YBU'ye kabul edilen geriatrik
hastalarin YBU vyatislari sirasinda bakilan nétrofil, lenfosit, trombo-
sit degerleri ile hesaplanan NLR, PLR ve NPR degerlerinin prognoz
acisindan degerlendirilmesi amaclanmistir.

GEREC VE YONTEM

Saglik Bilimleri Universitesi Ankara Atatirk Sanatoryum Egitim ve
Arastirma Hastanesi erigkin 3. basamak YBU'de 1 Ocak 2017-1 Ocak
2020 tarihleri arasinda pndémoni nedeni ile yatmis 65 yas ve Ustu
176 hasta calismaya dahil edildi. Kurumumuz Etik Kurulu tarafindan
2012-KAEK-15/2731 sayili, 21.06.2023 tarihli etik kurul onayi alindik-
tan sonra, hastalarin hastane bilgi yonetim sistemi kayitlari ve dosya-
lari retrospektif olarak incelendi.

CURB-65 skoru mortalite riski yliksek hastalari ayirt etmek icin ta-
nimlanmis bir puanlama sistemi olup, biling bulanikligi, kan tre azo-
tu, solunum sayisl, kan basinci ve yas degerlerine bakarak 2 ve Ustl
puan alan hastalarin yatarak tedavi edilmesi gerektigini gostermek-
tedir’® Calismamizda American Thoracic Society (ATS) yogun bakim
kriterlerine gére ve CURB-65 skoruna gore hastalar yogun bakima
kabul edilmistir™ Klinik bulgu, fizik muayene, laboratuvar bulgulari,
radyolojik degerlendirme ile toplum kokenli pnémoni tanisi konulan
ve CURB-65 ve ATS skoruna gore yogun bakim yatis endikasyonu
olan 65 yas Ustl pnémoni hastalarl calismaya dahil edildi. 65 yas
alti olanlar, hematolojik ve imminsUpresif hastaligi olanlar, son 1 ay
iginde immunsupresif tedavi almis olan hastalar, otoimmun hastali-
g1 olan hastalar, kronik karaciger hastaligi olanlar, son iki hafta icin-
de kan transflizyonu alanlar, YBU'ye yatisi sirasinda kardiyak arrest
olanlar, pndmoni disinda baska bir enfeksiyon tablosu da eslik eden
hastaliklar, kronik inflamatuar hastaligi bulunan hastalar ve arastirma
icin gerekli verilerinde eksikligi olan hastalar calisma disi birakildi.

Pnémoni nedeni ile YBU'ye kabul edilmis geriatrik hastalarin yas,
cinsiyet, boy, kilo, vicut kitle indeksi (Body Mass Index, BMI), ko-
morbiditeleri, CCIS, APACHE-II skoru, SOFA skoru, YBU yatis suresi,
hastane yatis suresi, 28 gunlik mortalite durumu ile YBU'ye kabul
sirasinda bakilan nétrofil, lenfosit ve trombosit dederleri kaydedildi.
Hastalarin bakilan nétrofil, trombosit ve lenfosit dederleriile NLR, PLR
ve NPR degerleri hesaplandi. Notrofil referans araligi: 2-7(x103/uL),
Lenfosit referans araligi: 0.8-4 (x10%/uL), Trombosit referans aralidi:
150-450 (x103/uL) olarak kabul edildi. NLR, mutlak nétrofil sayisinin
mutlak lenfosit sayisina, PLR mutlak trombosit sayisinin mutlak len-
fosit sayisina ve NPR ise mutlak nétrofil sayisinin mutlak trombosit
sayisina bolinmesi ile hesaplandi. Bulunan bu oranlar ile APACHE-II,
SOFA skoru, CCIS, komorbiditeleri, hastanede ve YBU'de kalis stre-
leri, tip-1 ve tip-2 solunum yetmezIigi durumu ve yogun bakim yatisi

sonrasi 28 gunlik mortalite durumu karsilastirilarak prognoz ve mor-
talite acisindan iliski durumu degerlendirildi.

istatistiksel Analiz:

Tdm veriler, SPSS (Statistical Package for Social Sciences) for Win-
dows 22 programinda kaydedilmis ve analiz edilmistir. Verilerin analizi
icin oncelikle hangi testlerin (parametrik/nonparametrik testler) uygu-
lanacagina karar vermek amaciyla gerekli varsayimlar incelenmistir.
Dagilimin normal olduguna karar vermek icin Kolmogorov-Smirnov
testi kullanilmis, ayrica normal dagiimin diger varsayimlari olan ba-
siklik ve carpikiik deg@erleri de gbz 6niine alinmistir. Bagimsiz iki grup
arasindaki karsilastirmalar icin t-testi (Bagimsiz drneklem t-testi) kul-
laniimig, sayisal degiskenler arasindaki iliskiyi degerlendirmek icin
Pearson korelasyon katsayisi kullanilmistir. Elde edilen sonuglarin
anlamliigini degerlendirmek igin 0.05 anlamlilik diizeyi kullaniimistir.

BULGULAR

Hastalarin demografik ve klinik verileri, YBU ve hastanede kalis si-
releri, YBU skorlari ile NLR, PLR, NPR oranlarinin ortalama degerleri
Tablo 1'de verilmistir.

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Degiskenler Grup n %

Cinsiyet Erkek 100 5135
Kadm 4 425

KOAH Tak 108 62,07
Var 66 37,93

TIP 15Y Yok 112 6437
Var 62 35,63

TIP 2 5Y Yok 60 34 48
Var 114 65,52

28 giinliik Mortalite Tak 116 66,67
Var 58 3333

Ort£55

BMI 166,23=106,28

Yas (yil) 79.18=8 66

APACHE-II 23,9026 82

Hastane vahg siiresi (giin) 16821648

YBU vatis siiresi (giin) 4.01=4 69

CCIs 6,79=1 98

SOFA 643203

NLE 15,7717 52

PLR 341,92+272 61

NPR 0,05=0,04

Stirekli degiskenler ortalama = standart sapma (SS), kategorik de-
giskenler ise sayi (ylizde) olarak ifade edilmistir.

KOAH:Kronik Obstruktif Akciger Hastaligi TIP 1 SY: Tip 1 solunum
yetmezIligi TIP 2 SY: Tip 2 solunum yetmezligi BMI: Body Mass In-
dex, APACHE-II: Akut Fizyoloji Ve Kronik Saglik Degerlendirmesi-/l,
YBU: Yogun Bakim Unitesi, CCIS: Charlson Komorbidiite Indeks
skoru, SOFA: Ardisik Organ Yetmezligi Degerlendirme skoru, NLR:
Notrofil-Lenfosit orani, PLR: Trombosit-Lenfosit orani, NPR: Notro-
fil-Trombosit orani

Ortalama degerlere bakildiginda KOAH olan hastalarda NLR ve PLR
degerlerinin KOAH olmayan hastalara gére daha ylksek oldugu,
istatistiksel olarak anlamli bir farkliik bulundugu gorildi (p<0,05).
NPR degeri bir aylik mortalite durumuna gore istatistiksel olarak an-
lamli bir fark gostermekte olup, ortalama degerlere bakildiginda bir
aylik mortalitesi pozitif olan hastalarda NPR degderlerinin daha ylksek
oldugu saptandi (p<0,05). NLR, PLR ve NPR degerleri diger degis-
kenler yontinden degerlendirildiginde, istatistiksel olarak anlamli bir
fark bulunmadi (p>0,05)
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Tablo 2. NLR, PLR ve NPR Degerlerinin Klinik Degiskenlere Gore Kar-
silastirnimasi

Degisken Grup n Ort£58 t P
KOAH NLE Var 66 20,9622 68
221 0,03
Yok 108 12601268
PLE Var 66 423 73x331,72
224 0,03
Yok 108  29192+21780
NPR. Var 66 0,05£0,06
0,78 044
Yok 108 0042003
TIF15Y NLE Var 62 17,09+320,74 B
0,52 0,60
Yok 112 15041562
PLE  Var 621 325,63=304,54
041 0.68
Yok 112 35093223370
NPR Var 62 0.05=0,06
109 0.28
Yok 112 0042003
TIP I 5Y NLE  Var 114 14.92+1551 _
0,62 033
Yok 60 17,39+21,02
PLE  Var 114 347532354 69
026 079
Yok 60 33122230813
NPR.  Var 114 0,0420,03
-1.08 028
Yok 60 0,05£0,06
18 giinliik NLE  Var 38 20,77+22,00
1.9 0.06
Mortalite Yok 116 132721437
PLE  Var 38 370,58=346,35
R 0,60 049
Yok 116  327,582229,29
NPR  Var 58 0,06=0,06
232 0,02
Yok 116 0042003

& Bagimsiz Grneklem ¢ rest

EQAH:Eronik Obstrukeif Akcifer Hastaltg: TIP I 5T Tip I solwnin yetmezligi TIF 1 5T Tiy 2 solunum yetmeziigi,
NLE: Néowgfil-Lewfosic orani, PLE: Trombosi-Lengfosir orgrr, NPR: Nomoft-Trombosic ora

Hastalarin YBU'de kalis sUreleri, hastanede kalis sureleri ve YBU
skorlari ile NLR, PLR, NPR oranlari karsilastirildiginda NLR degeri ile
SOFA skoru arasinda pozitif yonde orta dlizeyde istatistiksel olarak
anlamli bir iligki saptandi (r:0,33; p<0,05). NPR degeri ile CCIS skoru
arasinda pozitif yonde disuk diizeyde (r:0,21), SOFA skorlari arasin-
da pozitif ydonde orta dlizeyde (r:0,36) istatistiksel olarak anlamli bir
iliski goruldu (p<0,05)

Tablo 3. NLR, PLR ve NPR Degerleri ile Diger Klinik Degiskenlerin Kar-
silastinimasi

Hastane yatz YBU

APACHE-II CCIS SOFA
siiresi yatiz siiresi

r -0.08 -0.12 -0.02 0,13 0,33
NLR

T 046 0.26 0,83 024 0,00

T -0.15 -0.13 -0,03 -0.06 0,13
FLR

r 0,1% 0,25 0,77 0,61 0,22

r 0.04 -0.05 0,04 021 036
NPR

r 0,68 0,63 0,69 0,04 0,00

Spearmar ¢orrelation aualysis

APACHE-IT: Akut Fizyolgji s Eromik Safitk Deferiendirmesi-IT, TEU: Fogun Bakom Unitesi, CCIS: Charison
Komorbidite Indeks skovy, SOFA: drdytk Organ FermezIi§i Deferlendivme skory, NLR: Notafil-Lenfosit oran,
PLR: Trombosit-Lenfbsit orau, NFR: Notrgfil-Trombosit oram

TARTISMA

Yogun bakim Unitesine kabul edilen, pnédmoni tanili 176 geriatrik has-

tanin verilerinin analiz edildigi bu ¢calismada bir ay icinde eksitus olan

hastalarda NPR degerlerinin daha yiksek ve NPR ile CCIS arasinda

ve NPR ve NLR ile SOFA skoru arasinda pozitif bir iliski oldugu sap-

LanldL c,}lb\ynca KOAH hastalarinda NLR, PLR degerleri de daha yliksek
ulundu.

KOAH tanisi olan 100 hasta ve 60 saglikli denek Uzerinde yapi-
lan bir vaka-kontrol ¢alismasinda NLR ve PLR oraninin stabil KOAH
hastalarinda arttigi ve KOAH alevlenmesi durumunda bu deger-
lerin daha da yukseldigi gosterilmistir’? Baska bir vaka-kontrol c¢a-
lismasinda da 100 KOAH'll hasta ile 100 saglikli denek incelenmis
ve NLR ve PLR’nin akut alevlenmede kétt prognoz ile iligkili oldugu
gosterilmistir.? 533 hastanin incelendidi retrospektif bagka bir calis-
mada ise NLR ve PLR’'nin KOAH akut alevlenmede 28 guinlik mortali-
te ile iligkili oldugu gosterilmistir.* KOAH hastalarinda inflamasyonun
ve inflamatuar belirteclerin akut alevienme déneminde arttigi goste-
rilmistir.* KOAH hastalarinda hem atak déneminde hem de atak disi
devam eden bir inflamatuar stre¢ s6z konusudur. Calismamizda da
KOAH hastalarinda inflamatuar biyobelirteclerden sayilan NLR, PLR
degerlerinin istatistiksel olarak anlamli diizeyde arttigi gordlmustir.
KOAH hastalarinda akut alevlenme sebeplerinden biri olan pnémo-
nide NLR ve PLR'de artis gorulmesi, calismamizda KOAH olan has-
talarda NLR, PLR'nin prognostik faktor olarak daha ytksek olmasini
destekler niteliktedir.

Hastaneye basvuran pnémonili 318 geriatrik hasta Uzerinde yapilan
bir calismada SOFA'nIn hastane i¢i ve taburculuk sonrasi mortalite-
yi tahmin etmede etkili oldugu gosterilmistir'® En sik yatis sebeple-
rinden biri pndmoni olan 100 geriatrik YBU hastasinin dahil edildigi
prospektif bir calismada, 48 saatlik SOFA skorunun ve SOFA sko-
rundaki degisikligin hastalarin prognostik sonuglari ile iligkili oldugu
bulunmustur.’® Bu sonuclar SOFA skorunun enfeksiyon ve pnémo-
nide prognoz ile iligkili Snemli bir skorlama sistemi oldugunu goster-
mektedir. YBU'de pnomoni ile takipli hastalarda SOFA skoru progno-
zu 6ngdrmek icin kullanilmaktadir.® Sepsis ve septik sok ile YBU'ye
yatirilan 114 hasta Uzerinde yapilan prospektif bir calismada NLR'nin
sepsis ve septik sokta ylkseldigi ve SOFA skoru ile iligkili oldugu gos-
terilmistir ve sepsiste prognozun degerlendiriimesinde kolay ve hizli
bir secenek olabilecegi dustnulmustir.” Li ve ark. yaptigi bir calis-
mada ise sepsis nedeniyle basvuran 302 hasta incelenmis ve SOFA
skoru ve NLR kombinasyonunun 28 glnlik mortaliteyi 6ngérmede
etkili oldugu gosterilmistir® Acil servise sepsis nedeniyle basvuran
50 hasta Uzerinde yapilan prospektif bir calismada da NLR ile SOFA
skoru arasinda pozitif korelasyon gosterilmistir’® Pndémoni nedenli
YBU'ye yatirilan 112 hastanin retrospektif olarak incelendigi bir ¢a-
lismada prognozu éngérmede NLR'nin SOFA'dan daha etkili oldugu
gosterilmistir.2° NLR'nin trombosit sayisina bolinmesiyle hesaplanan
Neutrophil Lymphocyte-Platelet Ratio (NLPR) degerinin de septik
hastalarda mortalite icin bagimsiz bir faktor oldugu, SOFA ile birlikte
mortalitenin tahmininde kullanilabilecegi bulunmustur.?’ SOFA skoru
kriterlerinden olan trombositopenin varligi NPR oraninin yUksek ol-
masina neden olacaktir. Calismamizda NPR ve NLR ile SOFA skoru
arasinda pozitif bir iliski oldugu saptanmistir. NLR ve SOFA arasindaki
iliskiyi inceleyen calismalar cogunlukla sepsisli hastalar tizerinde olsa
da sepsisin nedenlerinden birinin pnémoni oldugu distnilirse bul-
gularimiz literatur ile uyumludur. Bu ¢calismada NPR ve SOFA arasinda
iliski oldugunun gosterilmesinin literatlre ciddi bir katki yapabilecegi
gorusundeyiz. YBU'de pnémoni nedenli takip edilen geriatrik has-
talar Uzerinde yapilan ¢alismamizda NLR ve NPR'nin SOFA skoru ile
iliskili olmasi, pnomonili hastalarin prognozunu 6ngérmemizde hizl
ve pratik bir belirteg olarak NLR ve NPR'yi kullanabilece@imizi distin-
durdd. NLR ve NPR basit ve hizli bir sekilde hesaplanan bir indekstir.

CCIS'In tUm nedenlere bagl hastane ici mortaliteyi 6ngérmede en
etkili parametre oldugu gosterilmistir.?2 535 hasta Uzerinde yapilan
bir calismada pnémoni nedenli hastaneye yatirilan yasl hastalar in-
celenmis ve CCIS'In hastane i¢i mortaliteyi gdstermede etkili oldugu
bulunmustur.2? 20696 YBU hastasi lGzerinde yapilan bir baska ¢a-
lismada ise CCIS, trombositopenisi olmayan hastalarla karsilagtiridi-
ginda trombositopeni gelisen hastalarda daha yiksek saptanmistir.2
Ayrica CCIS yuksek olan hastalarda nétrofil sayisinin yiksek olma-
sinin tromboemboli riskini arttirarak prognozu etkiledigi gosterilmis-
tir.2% Bizim de ¢alismamizda NPR ile CCIS arasinda pozitif korelasyon
saptandi. NPR ve CCIS arasinda pozitif korelasyon olmasi NPR'nin
prognoz tahmininde kullanilabilecegini diisiindirmektedir.

NPR degerinin mortalite ile iliskili oldugu bircok ¢alismada gosteril-
mistir.?26?” Biz de ¢alismamizda bir ay icinde eksitus olan hastalarda
NPR degerlerinin daha yiksek oldugunu bulduk. NPR’nin prognoz ve
mortalite belirteclerinden olan SOFA ve CCIS ile iliskili olmasi, bu bul-
gumuzu destekler niteliktedir. SOFA ve CCIS skorlarinin NPR degeri
ile birlikte kullaniminin prognoz tayininde oldukc¢a 6nemli olabilecegi
dusiincesindeyiz.
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Calismamizin bazi sinirliliklar mevcuttur. Calismamizin retrospektif
ve tek merkezli bir calisma olmasi érneklem kiguklGgid nedeniyle
verilerin  genellenebilirligini  kisittamaktadir. Ayrica galismamiza
yalnizca pnémoni nedenli YBU'ye yatirilan geriatrik hastalarin dahil
edilmesi, sonuglarin genel populasyona ve pnémoni disi enfeksiyon-
lar ile YBU'ye yatirilan hastalara genellenmesini de kisitlamaktadir. Bu
nedenle, gcok merkezli ve ileriye donik prospektif galismalara ihtiyag
duyulmaktadir.

SONUGC

Calismamizda NPR ile CCIS arasinda ve NPR, NLR ile SOFA skoru
arasinda buldugumuz pozitif iliski, YBU'ye pnémoni nedenli yatisi ya-
pilan geriatrik hastalarda NLR ve NPR degerlerindeki artisin hastalarin
prognozunun bir gdstergesi olarak kullanilabilecegdini gdstermektedir.
Ancak pnémoni ve bunun sonucunda ortaya ¢ikan sepsiste karmasik
tablo g6z ardi edilmemeli ve sepsis hastalarini degerlendirirken izle-
nen sistematik yaklasimin hicbir skorlama sisteminin yerine gegeme-
yecegdi unutulmamalidir. Basit, ucuz ve hizli bir sekilde bakilan NLR ve
NPR degerleri, sistemik inflamasyon ve enfeksiyonun belirteci olarak
kullanilabilse de genel populasyon ve diger enfeksiyon sebepleri dii-
sUnUldtgiinde ileri calismalara intiyac vardir.

Maddi destek ve cikar iliskisi: Calismayl maddi olarak destekleyen
kisi/kurulus yoktur ve yazarlarin herhangi bir cikar dayali iliskisi yok-
tur.

Yazar Katkilar: Yazarlarin tamami ¢alismanin planlanmasi, tasarimi,
hasta takip formunun hazirlanmasi, literatlr taramasi, verilerin top-
lanmasi ve analiz edilmesi, istatistiksel degerlendirme, bulgularin
yorumlanmasi ve yazim sureglerine katildiklarini ve son halini onayla-
diklarini beyan ederler.

KAYNAKLAR

1. Cilléniz C, Dominedd C, Pericas JM, Rodriguez-Hurtado D,
Torres A. Community-acquired pneumonia in critically ill very
old patients: a growing problem. European Respiratory Review.
2020;29(155):190126.

2. Cilléniz C, Torres A, Niederman MS. Management of pneumonia
in critically ill patients. BMJ. 2021;375:e065871. doi: 10.1136/bmj-
2021-065871. PMID: 34872910.

3. Furman CD, Leinenbach A, Usher R, Elikkottil J, Arnold FW. Pneu-
monia in older adults. Curr Opin Infect Dis. 2021;34(2):135-41. doi:
10.1097/QC0.0000000000000718.

4. Ticona JH, Zaccone VM, McFarlane IM. Community-Acquired
Pneumonia: A Focused Review. Am J Med Case Rep. 2021;9(1):45-
52.

5. Patel S. Calculated decisions: CURB-65 score for pneumonia
severity. Emerg Med Pract. 2021;23(Suppl 2):CD1-CD2. PMID:
33529515.

6. Sarkar R, Martin C, Mattie H, Gichoya JW, Stone DJ, Celi LA.
Performance of intensive care unit severity scoring systems across
different ethnicities in the USA: a retrospective observational study.
Lancet Digit Health. 2021;3(4): 241-9.

7. Pantzaris ND, Platanaki C, Pierrako C, Karamouzos V, Velissaris
D. Neutrophil-to-lymphocyte ratio relation to sepsis severity scores
and inflammatory biomarkers in patients with community-acquired
pneumonia: a case series. J Transl Int Med. 2018;6(1):43-6.

8. Huang Y, Deng W, Zheng S, et al. Relationship between monocy-
tes to lymphocytes ratio and axial spondyloarthritis. Int Immunophar-
macol. 2018;57:43-46. doi: 10.1016/j.intimp.2018.02.008.

9. El-Gazzar AG, Kamel MH, Elbahnasy OKM, EI-Naggar ME.
Prognostic value of platelet and neutrophil to lymphocyte ratio
in COPD patients. Expert Rev Respir Med. 2020;14(1):111-6. doi:
10.1080/17476348.2019.1675517.

10. Lim WS, Van der Eerden MM, Laing R, et al. Defining community

acquired pneumonia severity on presentation to hospital: an interna-
tional derivation and validation study. Thorax. 2003; 58(5): 377-82.

11. Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Disea-
ses Society of America/American Thoracic Society consensus gu-
idelines on the management of community-acquired pneumonia
in adults. Clinical Infectious Diseases. 2007; 44(2): 27-72. DOI:
10.1086/511159

12. Ardestani ME, Naeini NA. Evaluation of the prognostic value of
neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio in
acute exacerbation of chronic obstructive pulmonary disease. J Res
Med Sci. 2022; 27(1):50. doi: 10.4103/jrms.JRMS_512_20.

13. Luo Z, Zhang W, Chen L, Xu N. Prognostic Value of Neutrop-
hil:Lymphocyte and Platelet:Lymphocyte Ratios for 28-Day Morta-
lity of Patients with AECOPD. Int J Gen Med. 2021; 14:2839-48. doi:
10.2147/1IJGM.S312045.

14. Peng Z, Zhang W, Qiao J, He B. Melatonin attenuates airway inf-
lammation via SIRT1 dependent inhibition of NLRP3 inflammasome
and IL-18 in rats with COPD. Int Immunopharmacol. 2018;62:23-8.

15. Fimognari FL, Corsonello A, Rizzo M, et al. Contribution of clinical
severity and geriatric risk factors in predicting short-term mortality
of older hospitalized pneumonia patients: the Pneumonia in Itali-
an Acute Care for Elderly units (PIACE) study. Aging Clin Exp Res.
2022;34(6):1419-27. doi:10.1007/s40520-021-02063-y.

16. Chopra S, Pednekar S, Karnik ND, Londhe C, Pandey D. A Study
of the Outcome of Critically Ill Elderly Patients in a Tertiary Care Hos-
pital Using SOFA Score. Indian J Crit Care Med. 2021,;25(6):655-9.
doi: 10.5005/jp-journals-10071-23883.

17. Dragoescu AN, Padureanu V, Stanculescu AD, et al. Neutrophil to
Lymphocyte Ratio (NLR)-A Useful Tool for the Prognosis of Sepsis
in the ICU. Biomedicines. 2021; 10(1):75. doi:10.3390/biomedici-
nes10010075.

18. Li Y, Wang J, Wei B, Zhang X, Hu L, Ye X. Value of Neutrophil:L-
ymphocyte Ratio Combined with Sequential Organ Failure Assess-
ment Score in Assessing the Prognosis of Sepsis Patients. Int J Gen
Med. 2022; 15:1901-8. doi:10.2147/IJGM.S348200.

19. Velissaris D, Pantzaris ND, Bountouris P, Gogos C. Correlation
between neutrophil-to-lymphocyte ratio and severity scores in sep-
tic patients upon hospital admission. A series of 50 patients. Rom J
Intern Med. 2018;56(3):153-7. doi: 10.2478/rjim-2018-0005.

20. Altas OF, Kizilkaya M. The Effects of Neutrophil-Lymphocyte
Ratio, Platelet-Lymphocyte Ratio and Prognostic Markers in De-
termining the Mortality in Patients Diagnosed With Pneumonia in
Intensive Care. Medeni Med J. 2021;36(2):130-7. doi:10.5222/
MMJ.2021.64160.

21.Shi Y, Yang C, Chen L, Cheng M, Xie W. Predictive value of neut-
rophil-to-lymphocyte and platelet ratio in in-hospital mortality in
septic patients. Heliyon. 2022;8(11):e11498.

22. Bahlis LF, Diogo LP, Fuchs SC. Charlson Comorbidity Index and
other predictors of in-hospital mortality among adults with commu-
nity-acquired pneumonia. J Bras Pneumol. 2021; 47(1):e20200257.
doi:10.36416/1806-3756/20200257.

23. Nguyen MTN, Saito N, Wagatsuma Y. The effect of comorbidities
for the prognosis of community-acquired pneumonia: an epidemio-
logic study using a hospital surveillance in Japan. BMC Res Notes.
2019;12(1):817. doi:10.1186/s13104-019-4848-1.

24. Williamson DR, Lesur O, Tétrault JP, Nault V, Pilon D. Thrombocy-
topenia in the critically ill: prevalence, incidence, risk factors, and cli-
nical outcomes La thrombocytopénie chez les personnes gravement
malades: prévalence, incidence, facteurs de risque et pronostics cli-
niques. Can J Anesth/J Can Anesth. 2013;60(7):641-51.

25. Kushnir M, Cohen HW, Billett HH. Persistent neutrophilia is a
72



marker for an increased risk of venous thrombosis. J Thromb Throm-
bolysis. 2016;42(4):545-51.

26. Lin Y, Dai W, Chen Y, He X, Xu Y. Neutrophil-to-platelet ratio
predicts mortality following percutaneous coronary intervention in
patients with acute ST-elevation myocardial infarction. Front Physiol.
2022;13:1011048.

27. Akan QY, Bilgir O. Effects of neutrophil/monocyte, neutrophil/ly-
mphocyte, neutrophil/platelet ratios and c-reactive protein levels on
the mortality and intensive care need of the patients diagnosed with
Covid-19. Eurasian J Med Investigation. 2021;5(1):21-6.

73



Derleme |/ Review

Ankara Eg@t. Ars. Hast. Derg., 2024 ; 57(2) : 74-78
DOI: 10.20492/aeahtd. 1493135

State

Risk-Reducing Surgeries in Gynecological Cancers: A Review of the Current

Jinekolojik Kanserlerde Risk Azaltici Cerrahiler: Giincel Duruma Bakis
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Abstract

Risk-reducing surgery has an important role to play in the preventi-
on of gynecological cancers, particularly in women who are at high
risk of these cancers. Risk-reducing bilateral salpingo-oophorectomy
(rrBSO) has been shown to significantly reduce the risk of ovarian
and fallopian tube cancers and all-cause mortality in women with
BRCA1/2 mutations. Combined prophylactic hysterectomy and bila-
teral salpingo-oophorectomy is recommended for patients with Lyn-
ch syndrome and has been shown to reduce the risk of endometrial
and ovarian cancer. Although long-term data are needed, opportu-
nistic salpingectomy is considered to be an effective method of redu-
cing the risk of epithelial ovarian cancer. Based on genetic mutations
and individual risk factors, risk-reducing surgery for gynecological
cancers is an important component of personalised treatment plans.
The aim of this review is to provide a comprehensive analysis of the
different surgical strategies associated with BRCA1/2 mutations, Ly-
nch syndrome and other hereditary conditions. It evaluates the role
and potential benefits of surgical interventions such as risk-reducing
bilateral salpingo-oophorectomy (rrBSO), prophylactic hysterectomy
and opportunistic salpingectomy in clinical practice, and asses their
efficacy and feasibility.

Keywords: Risk-reducing surgery, endometrial cancer, bilateral sal-
pingo-oophorectomy, hereditary cancer syndromes, ovarian cancer

Ozet

Risk azaltici cerrahi, 6zellikle ylksek risk altindaki kadinlarda jinekolo-
jik kanserlerin dnlenmesinde 6énemli bir rol oynamaktadir. Risk azaltic
bilateral salpingo-ooferektomi (rrBSO), BRCA1/2 mutasyonlari taslyan
kadinlarda over ve fallop tlpU kanserlerine bagll mortalite riskini an-
lamli sekilde azaltmaktadir. Lynch sendromu olan hastalarda kombine
profilaktik histerektomi ve bilateral salpingo-ooferektomi onerilmek-
tedir ve bu yaklasimin endometriyal ve over kanseri riskini azalttigi
gosterilmistir. Uzun doénem verilerine ihtiyag duyulmasina ragmen,
firsatgi salpenjektomi, epitelyal over kanseri riskini azaltmada etkili bir
yontem olarak degerlendirilmektedir. Genetik mutasyonlar ve bireysel
risk faktorlerine dayanarak, jinekolojik kanserler icin risk azaltici cer-
rahi, kisisellestirilmis tedavi planlarinin 6nemli bir bileseni olarak kabul
edilmektedir. Bu derleme, BRCA1/2 mutasyonlari, Lynch sendromu ve
diger kalitsal durumlarla iliskili cesitli cerrahi stratejileri kapsamli bir
sekilde analiz etmeyi amaclamaktadir. rrBSO, profilaktik histerektomi
ve firsatci salpenjektomi gibi cerrahi miidahalelerin etkinligini ve uy-
gulanabilirligini degerlendirerek, bu prosedurlerin klinik pratikteki rolt-
nu ve potansiyel yararlarini incelemeyi amaclamaktadir.

Anahtar Kelimeler: Risk azaltici cerrahi, endometriyum kanseri, bi-
lateral salpingo-ooferektomi, kalitsal kanser sendromlari, yumurtalik
kanseri
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1. Introduction

Significant advances have been made in cancer screening, preven-
tion and treatment, but gynecological cancers remain a major glo-
bal health challenge. According to GLOBOCAN 2022 data, cervical
cancer is the second most common cancer worldwide, while endo-
metrial cancer ranks 6th and ovarian cancer ranks 7th.! Although
modern gynecological cancer screening programmes are effective
in cancer prevention, the prevalence of hereditary cancers remains
a major concern. Technological advances and comprehensive data
from the Human Genome Atlas Project highlight the continued risk
of gynecological cancers in patients with hereditary predisposition.?
Based on the evaluation of family history, genetic counselling and
individualised risk analysis in cases of suspected individual risk are
current and evolving approaches to cancer prevention.® Tailored
risk-reduction strategies are gaining in importance and continuing to
evolve in cancer prevention. For gynecological cancers, risk-reducti-
on approaches include medical, surgical and lifestyle modifications.
The use of oral contraceptives, breastfeeding and a healthy lifestyle
can reduce the risk of cancer. However, for women at high risk, the
main treatment option is risk-reducing surgery.*

The term “risk-reducing” has replaced “prophylactic” in current
usage because even surgical procedures such as salpingo-oop-
horectomy cannot completely prevent peritoneal cancer in women
with BRCA1-2 mutations. Choosing risk-reducing surgical options is
a complex decision involving ethical considerations, quality of life,
patients’ fertility wishes, preferences for medical treatment, the inc-
reased risk of gynecological malignancies with delayed surgery, the
potential risks of surgery and the side effects of drugs.®

This review aims to analyse the current state of risk-reducing surgi-
cal practices for gynecological cancers, including risk-reducing bi-
lateral salpingo-oophorectomy (rrBSO), prophylactic hysterectomy
and opportunistic salpingectomy, and to assess their effectiveness
in preventing hereditary cancer.

2. BRCA Mutations and Risk-Reducing Bilateral Salpingo-0-
ophorectomy

The BRCA1 and BRCA2 tumor suppressor genes play a critical role
in the homologous recombination repair (HRR) of double-stranded
DNA breaks. Hereditary breast and ovarian cancers associated with
pathogenic variants of the BRCA1/2 are characterised by an auto-
somal dominant inheritance pattern. These genetic mutations sig-
nificantly increase susceptibility to breast and ovarian cancer, often
at a younger age than sporadic tumors. In the general population,
the prevalence of carriers of BRCA1/2 mutations is estimated to be
between 1 in 500 and 1 in 800.6 BRCA1 and BRCA2 mutated wo-
men have an increased overall risk of developing 22 different types
of cancer. The risk is much higher for women with a BRCA1 mutati-
on, with a cumulative lifetime risk of 72% for breast cancer and 44%
for ovarian cancer. However, women with a BRCA2 mutation have a
cumulative lifetime risk of 69% for breast cancer and 17% for ovarian
cancer.”

Risk-reducing bilateral salpingo-oophorectomy (rrBSO) is used to
reduce the risk of developing epithelial cancer of the ovaries and fal-
lopian tubes in patients with hereditary cancer syndrome. A 2014
meta-analysis showed that rrBSO in BRCA1/2 carriers reduced the
risk of ovarian cancer by 80% (risk ratio [RR] 0.19, 95% CI 0.13-0.27)
and all-cause mortality by 68% (RR 0.32, 95% CI 0.27-0.38).8

The risk for ovarian cancer in women with BRCA 1 mutations increa-
ses substantially from age 35, with 2-3% developing ovarian cancer
by age 40, and the average age at diagnosis is 50. The increased
risk of ovarian cancer increases significantly from the age of 35, with
2-3% developing ovarian cancer by the age of 40, with an average
age of diagnosis of 50, a decade later, with an average age of di-
agnosis of 60, similar to the general population, as BRCA2s tend to
present with ovarian cancer 8-10 years after the onset of symptoms
compared to BRCA1s.%" Therefore, international guidelines recom-
mend rrBSO for women with known or likely pathogenic BRCA1/2
variants, typically between the ages of 35 and 40."? In the context of
women who test positive for pathogenic or likely pathogenic BRCA2
variants, it may be reasonable to delay rrBSO until the age of 40-45,
as their risk of ovarian cancer tends to develop later. However, if fa-

mily history indicates an earlier age of diagnosis, it may be necessary
to consider this prophylactic surgery earlier.®'* Patients should be
referred to a gynecological oncologist for discussion of this surgery,
and specific protocols have been recommended for pathological re-
view and follow-up of abnormal findings.

Alternative approaches such as risk-reducing salpingectomy fol-
lowed by delayed oophorectomy have been considered because of
concerns about the risks of bone and heart disease following sur-
gical menopause after oophorectomy, and the challenges of ma-
naging hormone replacement therapy (HRT). This strategy is being
considered because of the potential tubal origin of ovarian cancer,
the presence of serous tubal intraepithelial carcinoma (STIC) in
risk-reducing surgery, and the role of endosalpingiosis in female pel-
vic serous tumors.”® If salpingectomy is omitted, it is unclear whether
the surgeon can completely remove the fimbriated end of the fallopi-
an tube, as the surface of the ovary and the mesovarium may harbor
tubal epithelium, which may be a potential source of epithelial ovari-
an cancer. Furthermore, the function of the ovaries and the potential
benefits of ovarian salvage may be reduced because the bipolar ca-
utery device used for salpingectomy may inadvertently damage the
ovarian cortex and collateral vessels."® The development of stage 4
ovarian cancer in patients with BRCA mutations who have undergo-
ne salpingectomy has been reported in population-based studies.”
However, it is known that new ovarian neoplasms can develop not
only after salpingectomy but also after rrSO. The clinical practice
statement from the Society of Gynaecologic Oncology (SGO) states
that salpingectomy may be an appropriate and achievable strategy
to reduce the risk of ovarian cancer, but emphasises that further stu-
dies are needed to determine the safety of this practice.”® For this
reason, the National Comprehensive Cancer Network (NCCN) gui-
delines state salpingectomy alone is not the usual treatment. With
regard to the ongoing trials of salpingectomy, the analysis of effe-
ctiveness in terms of risk reduction is a long-term assessment. The
completion dates for these trials are beyond 2030."°

Thorough examination of the abdomen (including the liver, diaph-
ragm, omentum, appendix, bowel, and paracolic ducts), pelvis
(including the uterus, ovaries, fallopian tubes, and posterior pelvic
cavity) and the entire peritoneum is essential in performing rrBSO.
To ensure that no ovarian cells remain on the peritoneal surface, if
adhesions are present between peritoneal structures during rrBSO,
all adhesions together with the ovary must be resected.?° The aim
should be to remove as much of the fallopian tube as possible. Spe-
cial care should be taken to ensure that the fimbriae are completely
removed.?' Complete removal of the fallopian tube is recommended,
although the interstitium is usually left after rrBSO and there are no
docuzrznented cases reported of malignant transformation from this
part.

The literature shows that occult gynecological neoplasia, including
both invasive neoplasia and epithelial lesions, has been found in
4.5% to 9% of cases with a pathogenic BRCA1/2 variant who have
undergone rigorous pathological evaluation of the ovaries and fallo-
pian tubes by rrBS0.2® Occult disease is more likely to be diagnosed
in women with a BRCA1 mutation, at a rate of 4.2%, compared with
a rate of 0.6% in women with a BRCA2 mutation.?* Peritoneal carci-
nomatosis should be considered as a phenotypic variant of ovarian
cancer. Women undergoing rrBSO are still at risk of developing this
malignancy, with an incidence of approximately 1.7%.2° There is a
lack of evidence on the optimal surveillance methods for peritoneal
cancer after rrBSO. However, patients can be followed for up to 10
years using a combination of annual pelvic examinations, transvagi-
nal ultrasound and serum CA 125 testing. STIC was identified in 5%
to 8% of women with BRCA1/2 variants undergoing rrBSO. The inci-
dence and significance of these early lesions in the general popula-
tion remains to be clarified, as STIC has been identified in individuals
who have undergone surgery for risk reduction or other gynecologi-
cal reasons.?®

Historically, rrBSO has been shown to have an approximately 50%
reduction in breast cancer risk in patients with BRCA1/2 mutations.?”
However, some prospective studies in the literature suggest that this
effect may not be present. 2 Consequently, there is evidence that
rrBSO may also have a beneficial effect on the risk of breast cancer
in premenopausal women.
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The SEE-FIM (Sectioning and Extensively Examining the Fimbria-
ted End) protocol is highly recommended for patients undergoing
risk-reducing salpingo-oophorectomy (rrBSO) because of its effecti-
veness in detecting early malignancy. This detailed evaluation of the
fallopian tubes, particularly the fimbriated end, is critical for those
with BRCA1/2 mutations or other high-risk profiles. The implementa-
tion of the SEE-FIM protocol in rrBSO procedures will improve the de-
tection of pre-cancerous lesions such as serous tubal intraepithelial
carcinoma (STIC), ensuring early intervention and better outcomes
for the patient. 2°

The SEE-FIM protocol involves serial sectioning of the fallopian tu-
bes at 2-3 mm intervals, with particular attention to the fimbriated
end. Microscopic precancerous lesions, such as STIC, can be iden-
tified through this meticulous examination. The implementation of
the SEE-FIM protocol in rrBSO procedures improves the detection
of these precancerous lesions. This allows for early intervention and
better patient outcomes.*°

In addition to BRCA1/2, many other genes are now known to contri-
bute to the development of breast and ovarian cancer. These genes
include PALB2, MSH2, CDH1, BARD1, NF1, BRIP1, RAD51D, STK11,
CHEK2, ATM, MSH6, PMS2, MLH1, EPCAM, and RAD51C. The effi-
cacy of rrBSO in individuals with these gene mutations is also being
investigated. Recommendations for rrBSO based on genetic analysis
are given in Table 1. This includes genes for which rrBSO is recom-
mended, as well as those for which rrBSO is not recommended alo-
ne, but should be considered in conjunction with family history for
risk analysis and decision making.

3. Opportunistic Risk-Reducing Surgery

Opportunistic salpingectomy (OS) is the prophylactic removal of
the fallopian tubes during pelvic surgery in patients with an avera-
ge risk of developing epithelial cancer of the ovaries, fallopian tu-
bes or peritoneum. Retrospective studies have consistently shown
that tubal ligation reduces the risk of developing epithelial ovarian
cancer, particularly endometrioid and clear cell histotypes, possibly
by preventing the passage of endometriotic or endosalpingiotic cel-
Is.3" A meta-analysis of three trials with an average follow-up of 18 to
36 years evaluated the effect of bilateral salpingectomy on the pre-
vention of epithelial ovarian cancer (EOC). Patients who underwent
prophylactic bilateral salpingectomy were almost 50% less likely to
develop EOC than those who did not undergo salpingectomy (odds
ratio 0.51, 95% Cl 0.35 to 0.75). The absolute rate of EOC was similar
in both groups, 0.8% for salpingectomy and 0.7% for no salpingec-
tomy.®? The evaluation of the role of OS in the prevention of epithelial
ovarian cancer requires a large number of patients to undergo OS for
primary prevention, with long follow-up periods to observe a reduc-
tion in the incidence of ovarian cancer below the expected norms.
Opportunistic salpingectomy for primary prevention of ovarian can-
cer can be recommended in patients who are seeking surgical sterili-
sation or planning to undergo hysterectomy for other reasons, based
on retrospective data. Patients should be informed that spontaneous
pregnancy is not possible after bilateral salpingectomy and that the
procedure is irreversible.33

4. Prophylactic Uterine Surgery

A significant association between BRCA mutations and endomet-
rial cancer has been demonstrated in recent studies, with 4.3% of
women with endometrial cancer carrying BRCA mutations.® A large
cohort study of families with BRCA1/2 mutations showed a 2.83-fold
increased risk of any endometrial cancer and a 9.77-fold increased
risk of3§erous endometrial cancer compared with the general popu-
lation.

Prophylactic hysterectomy is therefore a consideration and can be
performed by laparotomy, laparoscopy or transvaginal approaches,
often in conjunction with rrSO. A population-based Australian study
showed that hysterectomy combined with rrSO significantly redu-
ced all-cause mortality (Hazard Ratio (HR) .69; 95% Cl .53 to .89;
p<0.005), particularly in premenopausal women (HR .45; 95% CI
.25 10 .79; p<0.006), and breast cancer-specific mortality (HR .43;
95% Cl .24 to .79; p<0.006).3® However, the current evidence is not
sufficient to make a general recommendation for prophylactic hys-
terectomy alone for the prevention of serous endometrial cancer in

women with a BRCA mutation. Further trials and long-term data are
needed to establish definitive guidelines.

Lynch syndrome, the most common cause of hereditary colorectal
cancer (CRC), significantly increases the risk of other malignancies,
including endometrial and ovarian tumors. Therefore, prophylac-
tic hysterectomy combined with bilateral salpingo-oophorectomy
(BSO) is recommended.®® There is strong evidence in support of this
recommendation. A large prospective cohort study of 315 patients
with Lynch syndrome found that none of the patients undergoing
prophylactic hysterectomies had endometrial cancer, whereas the
rate was 33%. In addition, none of the patients who underwent BSO
developed ovarian cancer, compared with an incidence of 5% in the
control group.®” The American College of Obstetrics and Gynaeco-
logy, the SGO and the American College of Gastrointestinal Surgeo-
ns recommend 40 to 45 years, while the American Society of Clinical
Oncology and the European Society for Medical Oncology recom-
mend 35 years.>-4" NCCN guidelines recommend that total hyste-
rectomy be considered based on individual factors such as desire
to have children, comorbid conditions, family history, and genetic
mutations, but do not specify a specific age.*?

Risk-reducing surgery for gynecological cancers can be performed
laparoscopically, robotically, abdominally or vaginally. The choice
of the most appropriate approach should be an individual one, with
consideration of the patient’s specific circumstances, and should be
discussed in detail with the patient. Minimally invasive techniques,
such as laparoscopic and robotic surgery, are preferable for patients
who meet the relevant criteria. They tend to offer advantages such
as shorter recovery times and lower complication rates. To ensure
optimal outcomes, it is important to tailor the surgical approach to
each individual patient.

5. Conclusion

In the prevention of gynecological cancers, risk-reducing surgeries
play a crucial role for high-risk patients, particularly in reducing the
incidence of fallopian tube, peritoneal, ovarian, and endometrial can-
cers. For BRCA1 mutation carriers, risk-reducing bilateral salpingo-o-
ophorectomy (rrBSO) is recommended between the ages of 35-40,
and for BRCA2 mutation carriers, between the ages of 40-45. Fol-
lowing these surgical interventions, the onset of early menopause
and associated side effects should be considered, and hormone
replacement therapy (HRT) should be carefully planned, taking in-
dividual risk factors into account. Additionally, other surgical appro-
aches, such as opportunistic salpingectomy, have shown potential
benefits in reducing the risk of epithelial ovarian cancer; however,
further data are needed to confirm their long-term efficacy.

For individuals with Lynch syndrome mutations, prophylactic hyste-
rectomy and bilateral salpingo-oophorectomy (BSO) are recommen-
ded after childbearing is complete, typically after the age of 35-40.
These surgical interventions significantly reduce the risk of endo-
metrial and ovarian cancers.

It is also essential to provide genetic counseling services for patients
at high risk for hereditary cancers, ensuring that personalized risk
reduction strategies are developed based on the results of genetic
testing.
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YAYIN KURALLARI

GENEL BiLGILER

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi; Ankara Egitim ve Arastirma Hastanesi’ nin sureli bilimsel yayin organidir. Nisan, agustos ve aralik aylarinda olmak
Uzere yilda U¢ sayi olarak yayimlanir. Tibbin her dali ile ilgili olabilecek retrospektif, prospektif veya deneysel arastirma, (davetli) derleme, olgu sunumu, editoryal
yorum / tartisma, editére mektup, tibbi ve cerrahi tedavi teknikleri, tibbi kitap degerlendirmeleri ve tip gtindemini belirleyen glincel konulari yayimlayan, ulusal ve
uluslararasi tim tip camiasina ulasmayi hedefleyen bilimsel bir dergidir.

AMAGC VE KAPSAM

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi; Ankara Egitim ve Arastirma Hastanesi’ nin sureli bilimsel yayin organi olup 1966 yilinda yayin hayatina baslamistir.
Nisan, agustos ve aralik aylarinda olmak Uzere yilda Ug sayi olarak yayimlanir.

Tibbin her dalr ile ilgili olabilecek retrospektif, prospektif veya deneysel arastirma, (davetli) derleme, olgu sunumu, editoryal yorum / tartisma, editére mektup, tibbi
ve cerrahi tedavi teknikleri, tibbi kitap degerlendirmeleri ve tip gtindemini belirleyen gtincel konulari yayimlayan, ulusal ve uluslararasi tim tip camiasina ulasmay!
hedefleyen, dnyargisiz ve cift-kér hakemlik ilkeleri gergevesinde yayin yapan agik erisimli bilimsel bir dergidir.

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, kapsam olarak tibbin her dali ile ilgili retrospektif, prospektif veya deneysel arastirma, (davetli) derleme, olgu sunu-
mu, editoryal yorum / tartisma, editére mektup, tibbi kitap degerlendirmeleri yayimlayan bilimsel, uluslararasi hakemli bir dergidir.

Derginin yazim kurallarina gére génderilen calismalar TUBITAK-DERGIPARK online yayin platformu tizerinden kabul edilmektedir. Derginin yayin dili Turkge ve ingiliz-
ce'dir. Yayimlanmak igin génderilen makalelerin daha énce baska bir yerde yayimlanmamis veya yayimlanmak Gzere génderiimemis olmasi gerekir.

Dergiye gonderilen makale bigimsel esaslara uygun ise editor ve en az iki danigsmanin incelemesinden gegip gerek goruldugu takdirde, istenen degisiklikler yazar-
larca yapildiktan sonra yayimlanir.

Amacimiz, bilime katki yapmaya calisan degerli arastirmacilarimizin yogun emeklerinin eseri olan ¢aligmalarinin karar verme ve yayimlanma strecini en kisa strede
sonuglandirmaktir. Dergimizin bilimsel kalitesini ytkseltmek igin yazar, hakem ve okuyucularimizin degerli gorls, 6neri, bildirim ve yapici elestirilerine agik oldugu-
muzu, bunlara gereken hassasiyeti gosterdigimizi bildiririz.

ACIK ERiSiM VE MAKALE DEGERLENDIRME

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, acik erisimli bir dergidir.

Dergi, elektronik ortamda online olarak yayimlanan sayilara ve sayi igeriginde yer alan makalelerin tam metinlerine, yayinlandigi anda Ucretsiz erisim saglar.

Dergi, tim kullanicilara makalelerin tam metinlerini okuma, indirme, kopyalama, dagditma, yazdirma, arama veya baglanti verme, dizine eklemek icin tarama, veri
olarak yazilima aktarma veya bagka herhangi bir yasal amag igin kullanma izni verir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir Gcret talep ediimez.

Okuyucular dergi igerigini akademik veya egitsel kullanim amagli olarak Ucretsiz indirebilirler.

Dergi herkese, her an Uicretsizdir. Bunu saglayabilmek icin dergi Ankara Egitim ve Arastirma Hastanesi' nin fiziksel imkanlarindan, DERGIPARK bilimsel dergi yayin
platformunun Ucretsiz makale degerlendirme ve online yayin sisteminden ve editorlerin ve hakemlerin stiregelen génullt cabalarindan yararlanmaktadir.

BiLIMSEL SORUMLULUK

Yayimlanmak tzere génderilen ¢alismalarda ismi yer alan tim yazarlarin akademik-bilimsel olarak dogrudan katkisi olmalidir. Yazar olarak belirlenen isim asagidaki
ozelliklerin tamamina sahip olmalidir.

*Makaledeki ¢calismayi planlamali veya yapmali,

*Makaleyi yazmall veya revize etmeli,

*Son halini kabul etmelidir.

Calismalarin bilimsel kurallara uygunlugu yazarlarin sorumlulugundadir. Gonderilen tim ¢alismalarda, yazarlarin galismaya verdigi katkilar agikga belirtiimis olmalidir.
Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu'nun (International Committee of Medical Journal Editors) standartlarini
uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlan-
masl (Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication)'daki yazarlik kriterlerini karsilamalidir.
Bu konudaki bilgiye www.icmje.org adresinden ulasilabilir.

ETiK SORUMLULUK

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi’ ne gdnderilen calismalarin etik ve bilimsel standartlara uygun olmasi gerekmektedir. Yayimlanan makalelerin
bilimsel, etik ve hukuki sorumluluklari yazar(lar)a ait olup editor, editorler kurulu ve yayin kurulu Uyelerinin gérdslerini yansitmaz.

Dergi, yayimladigi makalelerde, konu ile ilgili en yuksek etik ve bilimsel standartlarda olmasi ve ticari kaygilar olmamasi sartini gézetmektedir. Bu gercevede herhangi
bir ticari Urdin reklamina yer vermemektedir. Editérler ve yayin kurulu, yayimlanan makalelerde yer verilen ticari Grtnlerin 6zellikleri ve agiklamalari konusunda hicbir
garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak icin génderilen ¢alismalarin daha 6nce baska bir yerde yayimlanmamis veya yayimlanmak tzere génderiimemis olmasi gerekir. Eger galismada daha
once yayimlanmis; alinti yazi, tablo, resim vs. mevcut ise ¢alismanin sorumlu yazari, yayin hakki sahibi ve yazarlarindan yazili izin aimak ve bunu ¢alismada belirtmek
zorundadir. Dergiye gdnderilen galisma bigimsel esaslara ve génderildigi dilin yazim kurallarina uygun ise editor / alan editori ve en az iki danismanin incelemesin-
den gegcip gerek goruldugu takdirde, istenen degisiklikler yazarlarca yapildiktan sonra yayimlanir.

Deney hayvanlariile yapilan galismalar dahil, tim prospektif ve retrospektif galismalar ile yUrdrltikteki mevzuat geregi etik kurul onayi alinmasi gereken diger galisma-
laricin Etik Kurul Onayi alinmali ve yazinin “Gereg ve Yontem” bolimande Etik Kurul Onayinin alindigi kurum, onay numarasi ve alindidi tarih (guin-ay-yil) belirtimelidir.
Dergi, insan 6gesinin icinde bulundugu tim calismalarda Helsinki Deklarasyonu Prensipleri’ ne uygunluk (https://www.wma.net/ policies-post/wma-declarati-
on-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/) ilkesini kabul eder. Bu tip ¢alismalarin varliginda yazarlar, ¢calismanin “Gereg ve
Yontemler” bélimUnde bu prensiplere uygun olarak calismayi yaptiklarini, etik kurul onayi ve ¢alismaya katilmis insanlardan “Bilgilendirilmis riza (informed consent)”
aldiklarini belirtmek zorundadirlar.

Calismada ‘hayvan’ 6gesi kullanilimis ise yazarlar, galismanin “Gereg ve Yontemler” boélimunde, “Guide for the Care and Use of Laboratory Animals (https://www.
nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)" prensipleri dogrultusunda galismalarinda hayvan haklarini koruduklarini ve hayvan de-
neyleri etik kurulu onayi aldiklarini belirtmek zorundadirlar.

Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakimaksizin hastalardan “Bilgilendirilmis riza (informed consent)” alinmali ve galisma i¢inde bu durum
belirtilmelidir. Kisisel Verilerin Korunmasi Hakkinda Kanun Cergevesinde onam alinmasi ve yetkili merciiler tarafindan talep edilmesi halinde sunulmasi, yazarlarin
sorumlulugundadir.

Egder calismada dogrudan veya dolayli ticari baglanti ya da ¢alisma icin maddi destek alinan kurum mevcut ise yazarlar; kullanilan ticari Grdn, ilag, firma ile higbir ticari
iliskilerinin olmadigini veya bir iligkileri varsa nasil bir iligkisinin oldugunu (konstiltan, diger anlasmalar, vb), editére sunum sayfasinda bildirmek zorundadir. Calisma-
larin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

iNTIHAL TARAMASI
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Yayinlanmasi dilegiyle Ankara Egitim ve Arastirma Hastanesi Tip Dergisi'ne gonderdigimiz makalenin yazarlari
olarak;

Bu ¢calismanin:

1. Bilimsel etik ve sorumlulugunun bize ait oldugunu,

2. Daha dnce yurticinde veya yurtdisinda Turkce veya yabanci bir dilde yayinlanmadigini

3. Baska bir yayin organina yayinlanmak tizere génderilmedigini
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YAYIN KURALLARI

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi intihale sifir tolerans politikasl izlemektedir. Bu politikanin bir sonucu olarak Dergiye génderilen tim galismalar ya-
zarlari tarafindan lisansli bir uygulama (iThenticate ya da Turnitin) ile taranmali ve benzerlik raporu makale dosyalari ile birlikte sisteme yiklenmelidir. Kabul edilebilir
benzerlik orani %20 nin altidir. Belirlenen oranin Gzerinde benzerlige sahip yazilar dederlendirmeye alinmadan reddedilir.

EPIDEMiYOLOJIK VE iSTATiSTiKSEL DEGERLENDIRME

istatistiksel inceleme yapilan tim retrospektif, prospektif ve deneysel arastirma makaleleri dergiye génderilmeden énce biyoistatistik incelemelerin gegerliligi ve
gucl agisindan degerlendiriimeli ve uygun plan, analiz ve raporlama ile belirtilmelidir. Editorler, gerekli gérdukleri takdirde istatistiksel incelemeye ait ham verileri
isteme haklarini sakli tutarlar

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Turkce ve ingilizce' dir. Turkge calismalarda Tirk Dil Kurumu'nun Tirkce s6zIUgU veya “https://sozluk.gov.tr/" adresinde yer alan gevrimici sézIUk
esas alinmalidir. Varsa ilgili brans derneklerinin kendi terim sézltkleri de kullanilabilir. ingilizce calismalar ve ingilizce 6zetler, dergiye génderiimeden énce ingilizce dil
uzmani ve/veya ana diliingilizce olan (native speaker) bir kisi tarafindan degerlendirilmelidir. Calismayy, ingilizce yéntinden degerlendiren kisi yazarlardan biri degil ise
bu kisinin ismi makalenin sonunda bulunan “Tesekkur (Acknowledgement)” baliminde belirtilmelidir. Dergimize yayimlanmak Uzere gdnderilen ve degerlendirme
sonucunda yayima kabul edilen galismalardaki yazim ve dilbilgisi hatalarinin yazarlar tarafindan diizeltimesi gerekmekle beraber, gerek gorildugu taktirde, galisma-
nin bilimsel igerigine dokunmadan, redaksiyon komitesi tarafindan ayrica dizeltilebilir. Yazarlar bu dizeltmeleri kabul etmis sayilirlar.

MAKALE DEGERLENDIRME SURECI

Ankara Egitim ve Arastrma Hastanesi Tip Dergisi'ne génderilen galismalardan yayimlanabilir oldugu dtstnulenler siki bir double-blind peer review slrecinden
gegirilmektedir.

Dergiye yayimlanmasi dilegiyle génderilen her calisma, yazim kurallarina uygunluk agisindan bir én incelemeye tabi tutulmaktadir. On incelemeden gecen calisma-
lara konusuna uygun olarak bir alan editérd belirlenir ve ¢alisma bu editére yonlendirilir.

ilgili Alan editéri calismaya en az iki hakem atayarak calismanin bilimsel degerlendirme stirecini baslatir. Hakem secimi calismanin konusuna gére yapilir.
Calismada yer alan yazarlarinin kimlikleri, calistiklari kurumlar ve galismanin yapildig kurum/kurumlar hakemlerden gizli tutulmaktadir. Hakemler, dolduracaklar *“ma-
kale degerlendirme formu” ile alan editorlerine, calismanin bilimsel degeri, metodolojisi, istatistiksel dederlendirmelerin yerindeligi, verilerin tartisiimasinin yeterliligi
ve varilan sonuglarin verilerle uyumiu olup olmadigi gibi konularda kendi bilimsel géruslerini iletirler. Istatistik agisindan daha detayli incelenmesi gerektigi distintlen
calismalar istatistik uzmanlarina génderilir. ligili Alan editéri hakem degerlendirme formlarini da kapsayan genel bir degerlendirme ile kanaatini Dergi Editorler Ku-
rulu’na sunar.

Hakem yorumlari, de@erlendirmeleri, elestiri ve dneriler elektronik olarak ¢alismanin sorumlu yazarina iletilir. Calismalarin hakeme génderilmesinde oldugu gibi bu
sUregte de hakem kimlikleri yazara iletimez ve gizli tutulur. Hakemler tarafindan istenen diizeltmelerin yapilmasi igin yazarlara geri génderilen ¢alismalarda Derginin
daha 6nceden ilan ettidi stre iginde gerekli duizeltmelerin yapilarak, yeniden degderlendirmeye sunulmasi beklenir.

istenen duizeltmelerin yapiimast icin geri génderilen calismalarin takip sorumlulugu yazarlara aittir. Hakem énerileri dogrultusunda diizeltilip derginin belirledigi stre
icinde sisteme yUklenmeyen calismalar reddedilecektir.

YAYIN PLATFORMU

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, elektronik ortamda TUBITAK-DERGIPARK online bilimsel dergi yayincilik platformu (izerinden yayimlanmaktadir.
Derginin web adresi: https://dergipark.org.tr/tr/pub/aeahtd

Dergiye calisma génderimi ve slrec takibi DERGIPARK sistemi Gizerinden yirGtilmektedir. Calisma génderebilmek icin éncelikle DERGIPARK platformuna tiye olun-
malidir.

Derginin yayin kurallarina https://dergipark.org.tr/tr/pub/aeahtd/writing-rules adresinden elektronik olarak ulasilabilir.

Calismanin DERGIPARK' a yiiklenmesini takiben, Derginin e-posta adresine de makalenin DERGIPARK ID numarasi ve bagligini da iceren bir bilgilendirme e-postasi
gonderilmesi gerekmektedir.

iletisim icin e posta adresi: ankarahastanesidergisi@gmail.com

YAYIN HAKKI

Ankara Egitim ve arastirma Hastanesi Tip Dergisi’ nde yayimlanan makaleler, Creative Commons Atif — Gayri Ticari-Ayni Lisansla Paylas 4.0 (CC BY-NC-SA 4.0)
Uluslararasi Lisansi altinda lisanslanmis olup lisans sartlarina uygun sekilde paylasiimasina izin verilmistir. Dergide yayimlanan ¢alismalar, ticari olmamak, uygun bir
sekilde atif vermek, ve yukarida belirtilen lisanslama kosullarina uymak kaydi ile kullanilabilir, kopyalanabilir, gogaltilabilir ve uyarlanabilir. Yayimlanan galismalarda yer
alan duslnce ve oneriler timUyle yazarlarin sorumlulugundadir. Dergide yayimlanan yazilar igin telif hakki 6denmez

Yazarlar, “Yayin Haklari Formu” nu doldurup, galisma ile birlikte géndermelidirler. Yayin Haklari Formu olmadan génderilen galismalar degerlendirmeye alinmaya-
caktr.

YAZI GESITLERI
Dergiye yayimlanmak Gzere gonderilecek yazi ¢esitleri su sekildedir.

EDITORDEN:
Dergide yayimlanarak bilimsel gevrelere ulastirimasina gerek gérdlen editdr, editor yardimellari ya da davetli yazar (lar) tarafindan kaleme alinan kisa yazilardir.

MAKALE YORUMU:
Yayimlanan orijinal arastirma makaleleri ile ilgili olarak arastirmanin yazarlarindan olmayan, arastirma konusunun uzmani farkli bir bilim insani tarafindan yapilan
degerlendirmedir.

6ZGUN CALISMA:

Prospektif ya da retrospektif her tUrlt deneysel ve klinik calismalar yayimlanabilmektedir.

Ozguin galismalar asagidaki bélimlerden olugmalidir:

Ozet (Abstract): Turkce ve ingilizce olarak ayri ayr en fazla 300 kelime icermelidir. Amag (aim), gerec ve yéntem (material and method), bulgular (resullts),
sonug (conclusion) bélimlerinden olusmalidir.

Anahtar Kelimeler (Keywords): Tirkce ve ingilizce olmak (izere en az 3, en fazla 5 kelimeden olusmali, Medical Subject Headings (MeSH)' e uygun olarak
verilmelidir.

Giris (Introduction): calismanin kisa ve anlasilir sekilde amacinin agiklandigi kisimdir.

Gereg ve Yontem (Material and Method): Calismada kullanilan gereg, yontem, istatistik degerlendirme vb nin detayli sekilde aciklandigi kisimdir. Etik kurul onayi
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alinmasi gereken calismalar igin etik kurul onayinin alindidr kurum, tarih ve sayisi agik bir sekilde bu kisimda belirtiimelidir. Etik kurul onayi / bilgilendirilmis onam formu
olmayan yazilar degerlendirmeye alinmadan reddedilecektir.

Bulgular (Results): Calismada elde edilen bulgularin detayli sekilde agiklandigi kisimdir
Tartisma (Discussion): Elde edilen bulgularin glincel literatUr esliginde tartisildigi kisimdir.

Sonug (Conclusion): Elde edilen bulgular ve tartisma sonunda yazarlarin vardigi sonucun agiklandigi kisimdir.

Tesekkir (Acknowledgements): Calismaya katkida bulunmakla beraber yazarlar iginde yer almayan kisilerle calismada katkisi olan kurum ve kuruluslarin
aciklandigi ve kendlilerine tesekkur edilen kisimdir. Calismada herhangi bir kisi, kurum ya da kurulustan maddi destek saglanmis ise bu bolimde belirtilmelidir. Calig-
mada herhangi bir ¢ikar ¢atismasi olup olmadigi da bu béltimde agiklanmalidir.

Kaynaklar (References): Makale iginde gegis sirasina goére tum kaynaklarin verildigi kisimdir.

DERLEME:

Dergi sadece davetli derleme kabul etmektedir. Editorler kurulu tarafindan belirlenen tibbi bir konuda en son tibbi gelismeleri de kapsayacak sekilde davet edilen
yazar ya da yazarlar tarafindan hazirlanir. Yazar / yazarlarin ilgili konu ile ilgili basiimis yayinlarinin olmasi zellikle tercih nedenidir. Derleme makalelerinin yapisi asa-
Jidaki bolumlerden olugsmalidir:
Ozet (Abstract): Turkce ve ingilizce olarak ayri ayri en fazla 250 kelime icermelidir. Derleme makalelerin Ozetlerinde bolum olmasi zorunlu degildir.
Anahtar Kelimeler (Keywords): Turkce ve ingilizce olmak (izere en az 3, en fazla 5 kelimeden olusmali, MeSH indeksine uygun olarak verilmelidir.
Temel boldmler ardisik olarak numaralandiriimalidir. Alt boldmler 1.1, 1.2 gibi alt basliklarla belirtimelidir. Derlemelerin bagliklari igerdikleri konuyu aciklayict olmalidir.
Kaynaklar (References): Makale iginde gegis sirasina gore tum kaynaklarin verildigi kisimdir.

OLGU SUNUMU:

Nadir gérdlen, tani ve tedavide farklilik ya da yenilik gosteren olgularin sunuldugu makalelerdir. Yeterli sayida fotograflarla ve semalarla desteklenmis olmalidir. Olgu
sunumlarinin yapisi asagidaki gibi olmalidir:

Ozet (Abstract): Turkge ve ingilizce olarak ayri ayr en fazla 150 kelime igermelidir. Bolimstz olmalidir.

Anahtar Kelimeler (Keywords): Tirkce ve ingilizce olmak tizere en az 3, en fazla 5 kelimeden olugmali, MeSH indeksine uygun olarak verilmelidir.

Giris (Introduction): Olgunun sunum gerekgesinin kisaca belirtildigi, tani, tedavi, laboratuvar verilerinin detayli olarak aciklandigi kisimdir.
Tartisma (Discussion): Olgunun tartisildigr kisimdir.
Kaynaklar (References): En fazla 12 tane olmalidir.
Olgu sunumunda sunulan hastalardan (18 yasindan kigUkler i¢in yasal vasisinden) “bilgilendirilmis onam formu (informed consent)” alinmali ve ¢alisma igeriginde
belirtilmelidir.

EDiTORE MEKTUP:

Son bir yil iginde dergide yayimlanan makaleler ile ilgili olarak, okuyucularin degisik gorus, tecribe ve sorulariniigeren en fazla 500 kelimelik yazilardir. Baslik ve 6zet
bélumleri yoktur. Kaynak sayisi 5 ile sinirlidir. Hangi makaleye (say, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi bulunmalidir.
Mektuba cevap, editdr veya makalenin yazar(lar)i tarafindan, yine dergide yayimlanarak verilir.

TIBBIi EGITiM:

Guncel tibbi konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin da destekledigi bilimsel makalelerdir. Yapisi agagidaki gibi olmalidir:
Ozet (Abstract): Turkge ve ingilizce olarak ayri ayr en fazla 150 kelime icermelidir.

Temel boldmler ardisik olarak numaralandirimalidir. Alt bélimler 1.1, 1.2 gibi alt bagliklarla belirtilimelidir.

Kaynaklar (References)

TIBBi KiTAP DEGERLENDIRMELERI:
Glncel degeri olan ulusal veya uluslararasi kabul gérmuUs kitaplarin degerlendirmeleridir.
YAZIM KURALLARI

Yazim kurallarina uygun olmayan calismalar degerlendirmeye alinmayacaktir. Derginin yazim kurallarina uygun taslak formlara
https://dergipark.org.tr/tr/pub/aeahtd/writing-rules adresinden ya da Derginin basili halinin son kismindan ulasilabilir. Dergiye yayinlanmasi igin génderilen galisma-
larda asagidaki bicimsel esaslara uyulmalidir.

Calisma, PC uyumlu bilgisayarlarda Microsoft Word Programiile “Times New Roman” yazi formatinda, 11 punto bUyUkluginde ve 1,5 satir araligi verilerek yazilmalidir.
Ozglin arastirma calismalarinin toplam uzunlugu 5000 kelimeyi gegmemelidir.

Calismalar, Derginin internet sitesinde “formlar” kisminda, basili halinde son sayfalarinda yer alan “¢alisma génderimi igin son kontrol listesi” ne gére kontrol edildik-
ten sonra sisteme yUklenmelidir.

Editore Sunum Sayfasi:

Calismadan ayri bir sayfa olarak “editére sunum" baslidi ile génderilmelidir. Gonderilen galismanin kategorisi, daha dnce baska bir dergiye génderiimemis oldugdu,
varsa calismay! maddi olarak destekleyen kisi ve kuruluslar ve bu kuruluglarin yazarlarla olan iliskileri, calisma ingilizce ise ingilizce yéninden kontroliintin, arastirma
makalesi ise biyoistatiksel kontrolintin yapildigi belirtiimelidir. Ornek sayfaya Derginin internet sitesinde “formlar” kismindan ya da Derginin basili halinin son sayfa-
larindan ulasilabilir.

Bashik Sayfasi:

Calismadan ayn bir sayfa olarak “baslik sayfasi” baghg ile génderilmelidir. Makalenin baghgi (Tirkce ve ingilizce), tim yazarlarin ad- soyadlari, kurumlari, ORCID
numaralar, telefon numaralari, e-posta ve yazisma adresleri belirtiimelidir. Baslik sayfasinda sorumlu (baslica) yazar belirtiimelidir. Calisma daha énce herhangi
bir bilimsel toplantida sunulmus ise tebli§ yeri ve tarihi belirtimelidir. Ornek sayfaya Derginin internet sitesinde “formlar” kismindan ya da Derginin basili halinin son
sayfalarindan ulasilabilir.

Ozetler:
Yazi gesitleri baliminde belirtilen sekilde Turkce ve Ingilizce hazirlanarak, makale metni ile birlikte génderilmelidir.

Anahtar Kelimeler: )
En az 3, en fazla 5 adet, Turkge ve Ingilizce yazimalidir. Anahtar kelimeler ‘Medical Subject Headings (MeSH)' e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/
MBrowser.html).Anahtar kelimeler 6zet sayfasinin en alt kisminda yer almalidir.
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Kisaltmalar:

Kelimenin ilk gegtigi yerde parantez iginde verilir ve tim metin boyunca ayni kisaltmalar kullanilir. Uluslararasi kabul gérmus kisaltmalar igin “Bilimsel Yazim Kural-
lan" kaynagina bagvurulabilir.

0Ozet kisminda kisaltma kullanilamaz.

Herkes tarafindan genel kabul gérmus ve kisaltma hali ile kullanilan kelimeler (DNA, RNA vb.) acik hali verilmeden de kullanilabilir.

Sekil, Resim, Tablo ve Grafikler:

Sekil, resim, tablo ve grafikler galismada islenis sirasina uygun olarak numara verilip, kaynaklar kismindan sonra her biri ayri sayfada olmak tzere génderilimelidir.
Sekil, resim, tablo ve grafiklerin metin iginde gectigi yerler ilgili cimlenin sonunda belirtimelidir. Sekil ve resimler icin altinda, tablo ve grafikler icin Ustiinde olacak
sekilde agiklamalari eklenmelidir.

Calismanin Word dosyasina eklenecek sekil, resim, tablo ve grafik, 1 MB dan buytk ise, ayr bir jog dosyasi olarak ta sisteme eklenebilir. Bu durumda, jog dosya-
sina, galismanin Word seklinin icinde gegen numaralara gére isim verilmelidir. Baski kalitesinde standardin saglanabilmesi icin sekil, resim, tablo ya da grafiklerin
en az 300 dpi ¢ozUnurlikte hazirlanarak sisteme eklenmesi gerekmektedir.

Sekil, resim, tablo ve grafiklerde kullanilan kisaltmalar ilgili gérselin agiklamasinda belirtilmelidir.

Sekil, resim ve grafikler, en fazla 16*20 cm, en az 8 cm buyUklUkte olmali ve bUyUtulerek ya da kugultllerek deforme edilmemis olarak génderilmelidir.

Daha 6nce baska bir yerde basiimis ya da yayimlanmis sekil, resim, tablo ve grafik kullaniimis ise yayin hakki sahibinden yazili izin alinmalidir. Bu izin sekil, resim,
tablo ve grafik agiklamasinda belirtilmelidir.

Calisma igerisinde ve eklerinde gegen uzunluk, ytkseklik, hacim dlgtmleri metrik Gnitelerle (metre, kilogram ya da litre) ve bunlarin ast ve Ust katlari seklinde veril-
melidir. Sicaklik 6lgimleri derece santigrad (O C), kan basinci dlctimleri milimetre civa olarak (mmHg) belirtimelidir. Laboratuvar degderleri International System of
Units" e (SI) uygun olarak belirtilmelidir. Sl karsiligi olmayan de@erler metin iginde agiklanmak kaydiyla kullanilabilir.

Dort ve Uzeri haneli sayilarda binlik basamaklar arasinda bosluk birakimalidir (Ornek: 1 000 000). Cift haneli sayilar, yazi icinde rakamla, tek haneli sayilar ise
yaziyla verilmelidir. Ancak degerleri belirten ifadelerde tek haneler rakamla verilmelidir (Ornek: 1.cm). Yaziiginde ve tablolarda yizdelik degerler virgtilden sonra iki
basamak, p deg@erleri virgllden sonra (ic basamak olarak verilmelidir. Yazi, tablo ve sekillerde yer alan ondalik sayilar Tirkce yazilarda virgll ile ingilizce yazilarda
nokta ile ayriimalidir.

Kaynaklar:

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, kaynak gosterim sekli olarak AMA standartlarini kabul etmektedir. AMA standartlariyla ilgili detayli bilgiye https://
www.bcit.caffiles/library/pdf/bcit-ama_citation_guide.pdf adresinden ulasilabilir.

Dergiye gonderilecek galismalarda kaynaklar makalede yer alis sirasina gore yaziimali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra Ustel
olarak belirtiimelidir. (6rnek: kaynak.1)

Calismaya katki veren yazar sayisi 6 veya daha fazla ise ilk 6 isim yazilip Turkce kaynaklarda "ve ark.”, ingilizce makalelerde “et al” eklenmelidir.

Yazarlar, kaynaklarin gtincellik ve gegerliliginden sorumludur.

Kongre bildirileri ve tezler ancak ¢ok zorunlu ise kaynak olarak gosterilebilir.

Kisisel deneyimler ve basiimamis yayinlar ancak tartisma kisminda kullanilabilir, kaynak olarak gésterilemez.

internet adresleri tek basina kaynak olarak gésterilemez (https://dergipark.org tr/tr/pub/aeahtd gibi).

Elektronik ortamda yayimlanmis makaleler ilgili makalenin web adresi ve alinti yapildigi tarih belirtilerek kaynak gésterilebilir. Elektronik ortamdaki kaynak kitaplar
icin de ayni kurallar gecerlidir.

Kaynaklarin yazimiigin érnekler (Noktalama isaretlerine IUtfen dikkat ediniz):

Makale igin;

Yazar (lar) in soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, makale ismi, dergi ismi, v, cilt, sayi, sayfa numarasi belirtimelidir. Varsa DOI ve /veya PMID numarasi
belirtilebilir (zorunlu degildir)

Alti ve daha fazla yazar varsa: Wells CR, Townsend JP, Pandey A, Moghadas SM, Krieger G, Singer B, et al. Optimal COVID-19 quarantine and testing strategies.
Nat Commun. 2021;12(1):356. doi: 10.1038/s41467-020-20742-8. PMID: 33414470; PMCID: PMC7788536.

Alti ve daha az yazar varsa: Ozcan NN, Ozcam G, Kosar P, Ozcan A, Basar H, Kaymak C. Correlation of computed tomography, magnetic resonance imaging and
clinical outcome in acute carbon monoxide poisoning. Braz J Anesthesiol. 2016; 66(5): 529-32. doi: 10.1016/j. bjane.2014.05.006

Kitap igin;

Yazar (lar) in soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, bdlim bashdi, Kitap ismi, editérin (lerin) ismi, kaginci baski oldugdu, sehir, yayinevi, yil ve sayfalar.

Turkge yayin: Sézen TH. Bruselloz. Topcu AW, Séyletir G, Doganay M, editérler. infeksiyon Hastaliklari ve Mikrobiyoloji. Cilt 1. Sistemlere Gére infeksiyonlar1. Baski,
istanbul: Nobel Tip Kitabevleri; 2002.5.636-42

Yabanci dilde yayinlanan kitaplar igin: Philips SJ, Whistant JP. Hypertension and stroke. In: Laragh JH, Brenner BM; eds. Hypertension: Pathophysiology, diagnosis
and management. 2nd ed. New York: Raven Pr;1995.p.466-78

Yazar ve editoriin ayni oldugu kitaplar igin;

Yazar (lar) In /editériin soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, boltim baslidl, editdrin (lerin) ismi, kitap ismi, kaginci baski oldugu, sehir, yayinevi, yil ve sayfalar
belirtilmelidir.

Turkge yayin: Simbdiloglu K, Stimbdloglu V. Onemililik testleri. Stimbuloglu K, Stimbiloglu V, editérler. Biyoistatistik. 8. Baski. Ankara: Hatipoglu Yayine-
Vvi;1998.5.76-156.

Yabanci dilde yayinlanan kitaplar i¢in: Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. In: Solcia E, Capella C, Kloppel G, eds. Tumors of the
Pancreas.2nd ed.Washington: Armed Forces Institute of Pathology. 1997.p.145-210.

Kongre bildirileri igin:
Ozsoy MH, Koca G, Dincel E, et al."Surgery and adjuvant Yttrium-90 radiosynovectomy in the treatment of diffuse pigmented villonodular synovitis (DPVNS) of
the knee". 5th Meeting of the European Federation of Associations of Orthopaedic Sports Traumatology (EFOST); 67pp, November 26-30, 2008, Antalya, Turkiye

Tezler icin:
Karaca G. Kolon Anastomozlarinda, Harmonic Scalpel, Bisturi ve Monopolar Elektrokoter Kullanilarak Yapilan Rezeksiyon Sonrasi Anastomozlarda, Bu Araglarin
Anastomoz Sagligi ve lyilesmesi Uzerine Etkileri. T.C. Saglik Bakanligi Ankara Egitim ve Arastirma Hastanesi, Tipta Uzmanlik Tezi, Ankara, Turkiye, 2010.

Elektronik ortamda yayimlanan makaleler icin:

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from:
URL: http:/ www.cdc.gov/ncidodIEID/cid.htm. Erisim tarihi:25.09.2018 (Accessed September 25,2018)

Elektronik ortamda yayimlanan kaynak kitaplar igin:

Musculoskeletal MRI Atlas. Available at: http://www.gla.med.va.gov/mriatlas/Index.html. Erisim tarihi 25.09.2018. (Accessed September 25,2018.)



S.B. ANKARA EGITIM VE ARASTIRMA HASTANESI TIP DERGISI
MEDICAL JOURNAL OF ANKARA TRAINING AND RESEARCH HOSPITAL
Ankara EQt. Ars. Hast. Derg. (Med. J. Ankara Tr. Res. Hosp.)

YAYIN KURALLARI

iLETiSiM:

Ankara Eg@itim ve Arastirma Hastanesi Tip Dergisi

Adres: Ankara Egitim ve Arastirma Hastanesi, Hacettepe Mah. Ulucanlar Cad. No: 89 06230 Altindag, Ankara, TURKIYE
Tel: +90 312 595 3069

Faks: +90 312 363 3396

https://dergipark.org.tr/tr/pub/aeahtd

e-posta: ankarahastanesidergisi@gmail.com

EDITORE SUNUM ORNEGi
Ankara E@itim ve Arastirma Hastanesi Tip Dergisi Editorligune,

Yayimlanmasi dilegiyle derginize gonderdigimiz “............cocooeeeeeveee " baslikli galismamizin

AIMAC .ttt olup bilimsel igeridi tum yazarlar tarafindan incelenmis ve onaylanmistir. Calismanin 6zgin oldugu-
nu, daha 6nce baska bir bilimsel dergide yayinlanmamis oldugunu ve eszamanli olarak bir baska dergiye génderiimedigini, derginin yazim kurallarina gére hazirlan-
digini ve tim yazar bilgilerinin ve kurumlarinin gtincel ve dogru oldugunu beyan ve kabul ederiz.

Calismamiz herhangi bir kurumdan finansal destek almamiStir /..........cocceiieniicncececes Kurumundan finansal destek almistir.

Calisma ile ilgili herhangi bir gikar ¢atismasi bulunmamaktadir. Galismamizin tarafinizdan degerlendirimeye alinmasini arz ederiz.

TUm yazarlar adina
Sorumlu Yazar Adi-Soyadi
Tarih / Imza
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GENERAL INFORMATION

Medical Journal of Ankara Training and Research Hospital is the periodic scientific publication of Ankara Training and Research Hospital. It is pub-
lished three times a year, in April, August, and December. Retrospective, prospective, or experimental trials, reviews, case reports, editorials, com-
mentaries, descriptions of newly introduced medical and surgical treatment techniques, letters to the editor, and medical book reviews relevant
to hot topics of medicine are all welcome.

AIM & SCOPE

Medical Journal of Ankara Training and Research Hospital is the periodic scientific publication of Ankara Training and Research Hospital and star-
ted its publication life in 1966. It is published three times a year, in April, August, and December. Retrospective, prospective, or experimental trials,
(invited) reviews, case reports, editorials, commentaries, descriptions of newly introduced medical and surgical treatment techniques, letters to
the editor, and medical book reviews relevant to hot topics of medicine are all welcome. It is an open access scientific journal aiming to reach the
medical community and publishing within the framework of unbiased and double-blind refereeing principles.

Medical Journal of Ankara Training and Research Hospital is a scientific, international refereed journal that publishes retrospective, prospective
or experimental research, (invited) review, case report, editorial comment / discussion, letter to the editor, medical book reviews related to every
branch of medicine.

Studies submitted according to the writing rules of the journal are accepted through the TUBITAK-DERGIPARK online publication platform. The
publication languages of the journal are Turkish and English. Articles submitted for publication must not have been previously published elsewhere
or submitted for publication.

If the article sent to the journal complies with the formal principles, it is reviewed by the editor and at least two advisors and, if necessary, after the
requested changes are made by the authors, it is published

Our aim is to finalize the decision-making and publication process of the works of our valuable researchers who are trying to contribute to science
as soon as possible. In order to increase the scientific quality of our journal, we declare that we are open to valuable opinions, suggestions, notifica-
tions and constructive criticisms of our authors, referees and readers, and that we show the necessary sensitivity to them.

OPEN ACCESS POLICY AND ARTICLE PROCESSING

Medical Journal of Ankara Training and Research Hospital provides open access for academic publications.

The journal provides free access to the full texts of all articles immediately upon publication. The journal gives permission to all users to read, down-
load, copy, distribute, print, search, or link to the full texts of articles, crawl them for indexing, pass them as data to software, or use them for any
other lawful purpose.

The journal does not request any charges for article processing or article submission.

There is no charge for readers to download journal contents for their own scholarly use.

The journal is free to all at any time. To provide this the journal relies on physical resources of Ankara Training and Research Hospital and the free
online article evaluation system and online publishing opportunities of DERGIPARK scientific journals publication platform, the voluntary work of the
editorial team and advisory board, and the continuing support of the network of peer reviewers.

SCIENTIFIC RESPONSIBILITY

All authors should have contributed to the article directly either academically or scientifically. All persons designated as authors should meet all of
the following criteria:

¢ Planned or performed the study,

» Wrote the paper or reviewed the study,

* Approved the final version

It is the author’s responsibility to prepare a manuscript that meets scientific criteria.

In all submitted studies, the contributions of the authors to the study should be clearly stated.

Medical Journal of Ankara Training and Research Hospital has agreed to use the standards of the International Committee of Medical Journal Edi-
tors (ICMJE). The author(s) should meet the criteria for authorship according to the “Uniform Requirements for Manuscripts Submitted to Biomedi-
cal Journals: Writing and Editing for Biomedical Publication. It is available at www.icmje.org.

ETHICAL RESPONSIBILITY

Medical Journal of Ankara Training and Research Hospital publishes papers conforming ethical and scientific standards. The ethical, scientific and
legal responsibilities of the articles published in the journal belong to the author(s) and do not reflect the opinions of the editorial board members.
The journal pays regard to the highest ethical and scientific standards and the absence of commercial concerns among the articles. This framework
does not include any commercial product advertisements. The editors and editorial board do not give any guarantees and take no responsibility for
the features and explanations of the commercial products included in the published articles.

Papers submitted for publication must not have been previously published elsewhere or submitted for publication. Direct quotations, tables, or
illustrations that have appeared in copyrighted material must be accompanied by written permission for their use from the copyright owner and
authors.

All articles are subject to review by the editor and two or more referees if they are convenient to stylistic rules and published following the revisions
made by the authors if needed.

Ethics Committee Approval should be obtained for all prospective and retrospective studies, including experimental animal studies, and for other
studies that require ethics committee approval in accordance with the current legislation, and in the "MATERIAL AND METHOD" section of the
article, the institution, approval number and date of receipt of the Ethics Committee Approval (day-month-year) should be specified.

The Journal adheres to the principles outlined in the Helsinki Declaration (https://www.wma.net/policies- post/wma-declarationof- helsinki-ethi-
cal-principles-for-medical-research-involving-human-subjects/) and holds that all reported research involving ‘Human beings' conducted by fol-
lowing such principles. Reports describing data obtained from research conducted on human participants must contain a statement in the “"Material
and Methods" section indicating approval by the ethical review board and affirmation that "Informed Consent"” was obtained from each participant.

All papers reporting experiments using animals must include a statement in the “Material and Methods" section giving assurance that all animals
have received humane care in compliance with the Guide for the Care and Use of Laboratory Animals (https://www.nap.edu/catalog/5140/gui-
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de-for-the-care-and-use-of-laboratory-animals) and indicate approval by the animal experiment ethical review board.

Case reports should be accompanied by “Informed Consent” whether the identity of the patient is disclosed or not. It is the author’s responsibility
to obtain and present consent to the authorities if requested by following the Personal Data Preservation code.

If the proposed publication has acommercial interest or a funder directly or indirectly, the author must include in the cover letter a statement indica-
ting that the author(s) has (have) no financial or other interest in the product or explain the nature of any relation (including consultancies) between
the author(s) and the manufacturer or distributor of the product. It is the authors’ responsibility to prepare a manuscript that meets ethical criteria.

SCREENING FOR PLAGIARISM

Medical Journal of Ankara Training and Research Hospital implements a zero-tolerance policy against plagiarism. As a result of this policy, all ma-
nuscripts submitted to the journal should be scanned by a licensed application (iThenticate or Turnitin) and the similarity report should be uploaded
to the system together with the article files. Acceptable similarity rate should below 20%. Articles with a higher similarity rate than accepted will be
rejected without being evaluated.

EPIDEMIOLOGICAL AND STATISTICAL EVALUATION

All retrospective, prospective, and experimental research articles that have been statistically analyzed should be evaluated for the validity and
power of biostatistical reviews before being submitted to the journal and should be specified with appropriate planning, analysis, and reporting.
Editors reserve the right to request raw data for statistical analysis if they deem it necessary.

LANGUAGE

The publication languages of the Journal are Turkish and English. In Turkish manuscripts, the Turkish dictionary of the Turkish Language Asso-
ciation or the online dictionary at the address “https://sozluk.gov.tr/” should be taken as a basis. If available, the term dictionaries of the relevant
branch associations can also be used. . Manuscripts and abstracts in English should be evaluated by an English language expert and/or a native
speaker before being submitted to the journal. If the person who evaluated the study in terms of English is not one of the authors, the name of this
person should be mentioned in the "Acknowledgment"” section at the end of the article. Although the spelling and grammatical errors in the studies
submitted to our journal for publication and accepted for publication after scientific evaluation must be corrected by the authors. The manuscripts
can be corrected separately by the editorial committee, if deemed necessary, without affecting the scientific content of the study. The authors are
deemed to have accepted these corrections.

MANUSCRIPT EVALUATION PROCESS
Double blind peer review

Among the manuscripts submitted to the Medical Journal of Ankara Training and Research Hospital, those considered to be publishable are subject
to a strict double-blind peer review process.

Every manuscript sent to the journal with the wish to be published is subjected to a preliminary examination in terms of compliance with the writing
rules. A field editor is determined in accordance with the subject of the manuscripts that have passed the preliminary examination and the manusc-
ript is directed to this editor.

The relevant field editor appoints at least two reviewers to the manuscript and starts the scientific evaluation process. Reviewer selection is made
according to the subject of the manuscript.

The identities of the authors, affiliations and the institution/institutions where the study was conducted are kept confidential from the reviewers.
With the “article evaluation form" they will fill out, the reviewers convey their scientific opinions to the field editors on issues such as the scientific
value of the study, its methodology, the appropriateness of statistical evaluations, the adequacy of discussing the data, and whether the results are
compatible with the data or not. Manuscripts that are considered to be examined in more detail in terms of statistics are sent to statistics editors.
The relevant field editor presents his/her opinion to the Editorial Board of the Journal with a general evaluation including the reviewer evaluation
forms.

Reviewer comments, evaluations, criticisms and suggestions are electronically forwarded to the corresponding author. As with sending the ma-
nuscripts to the reviewer, the identities of the reviewers are not communicated to the author in this process and are kept confidential. For the corre-
ctions requested by the reviewers, the manuscripts sent back to the authors are expected to be re-evaluated by making the necessary corrections
within the period previously announced by the Journal.

It is the responsibility of the authors to follow up on the submitted manuscripts to make the requested corrections. Manuscripts that are not corre-
cted in line with the reviewers' suggestions and uploaded to the system within the period determined by the journal will be rejected.

PUBLICATION PLATFORM

Medical Journal of Ankara Training and Research Hospital is published electronically through the TUBITAK-DERGIPARK online scientific journal
publishing platform.

The web address of the journal: https://dergipark.org.tr/tr/pub/aeahtd .

Manuscript submission to the journal and process follow-up is carried out through the DERGIPARK system. To submit a study, you must first be a
member of the DERGIPARK platform.

The publication rules of the journal are available electronically at https://dergipark.org.tr/tr/pub/aeahtd/writing-rules.

Following the upload of the manuscript to DERGIPARK, an e-mail including the DERGIPARK ID number and title of the article should be sent to the
journal's e-mail address

E-mail address for communication: ankarahastanesidergisi@gmail.com

COPYRIGHT STATEMENT

Articles published in Medical Journal Ankara Training and Research Hospital are licensed under the Creative Commons Attribution — Non-Com-
mercial-Share with Same License 4.0 (CC BY-NC-SA 4.0) International License and are allowed to be shared in accordance with the license terms.
Articles published in the journal may be used, copied, reproduced and adapted, provided that they are non-commercial, attribution appropriately,
and in compliance with the licensing conditions stated above. The opinions and suggestions contained in the published studies are entirely the
responsibility of the authors. No copyright fee is paid for articles published in the journal.

Authors should fill in the “Copyright Form"” and send it together with the manuscript. Manuscripts submitted without a Copyright Form will not be
evaluated.
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ARTICLETYPES
The Journal publishes the following types of articles:

EDITORIAL COMMENTARY / DISCUSSION:
These are short articles written by the editor, assistant editors, or invited author(s) that need to be published in the journal and sent to scientific
circles.

COMMENT:
It is the evaluation of the original research articles published by a different scientist who is not one of the authors of the original research, but who
is an expert on the research subject.

ORIGINAL RESEARCH ARTICLES:

Original prospective or retrospective studies of basic or clinical investigations are welcome.

Original works should consist of the following sections:

Abstract: It should contain a maximum of 300 words in Turkish and English respectively. The structured abstract should contain the following
sections: Aim, material, and methods, results, conclusion.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English, and should be given by following Medical Subject Headings
(MeSH).

Introduction: The section in which the purpose of the study is explained in brief and clearly.

Material and Method: This is the part where the materials, methods, statistical evaluation, etc. used in the study are explained in detail. For studies
requiring ethics committee approval, the institution, date, and the number of ethics committee approval should be clearly stated in this section.
Manuscripts without ethics committee approval / informed consent forms will be rejected without being evaluated.

Results: This is the part where the findings obtained in the study are explained in detail.

Discussion: This is the part where the findings are discussed in the light of the current literature.

Conclusion: This is the part where the conclusions reached by the authors are explained at the end of the findings and discussion.
Acknowledgments: This is the part where the institutions and organizations that contributed to the study, but were not included in the authors, are
explained and thanked. If financial support is provided by any person, institution, or organization in the study, it should be stated in this section.
Whether there is any conflict of interest in the study should also be disclosed in this section.

References: This is the part of the article where all the references are cited by the order in the text.

REVIEW ARTICLE:

The journal accepts only invited reviews. It is prepared by the invited author or authors, including the latest medical developments on a medical
subject determined by the editorial board. It is especially preferred if the author/authors have published publications on the relevant subject. The
structure of review articles should consist of the following sections:

Abstract: It should contain a maximum of 250 words in Turkish and English respectively. It is not obligatory to have a section in the abstracts of
the review articles.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English, and should be given following the MeSH Index.

The main sections should be numbered consecutively. Subsections should be specified with subheadings such as 1.1, and 1.2 The titles of the re-
views should be descriptive of the subject they contain.

References: This is the part of the article where all the references are cited by the order in the text.

CASE REPORT:

Brief descriptions of a previously undocumented disease process, a unique unreported manifestation or treatment of a known disease process, or
unique unreported complications of treatment regimens. It should be supported by an adequate number of photographs and figures. The structure
of case reports should be as follows:

Abstract: It should contain a maximum of 150 words in Turkish and English respectively. It should be unsenctioned.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English respectively, and should be given following the MeSH Index.
Introduction: This is the part where the reason for the presentation of the case is briefly stated.

Case: The diagnostic and therapeutic progress of the case and laboratory data are presented in detail.

Discussion: This is the part where the case is discussed in the light of current literature.

References: A maximum of 12 citations are allowed.

An “informed consent form" should be obtained from the patients (legal guardian for those under 18 years of age) presented in the case report and
it should be stated in the study content.

LETTER TO THE EDITOR:

All readers are encouraged to submit commentary on articles published in the Journal. Letters are the articles with a maximum of 500 words con-
taining the different opinions, experiences, and questions of the readers regarding the articles published in the journal in the last year. There are
no title and abstract sections. The number of references is limited to 5. It should be stated to which article (number, date) it is attributed, and the
name, affiliation, and address of the author(s) should be included at the end. The answer to the letter is given by the editor or the author(s) of the
original article by publishing it in the journal.

MEDICAL EDUCATION:

These are scientific articles supported by the latest clinical and laboratory practices that give a message to the reader on current hot topics of me-
dicine. They should be composed of the following sections:

Abstract: It should contain a maximum of 150 words in Turkish and English respectively.

The main sections should be numbered consecutively. Subsections should be specified with subheadings such as 1.1, and 1.2

References: List of references cited by the order in the text

MEDICAL BOOK REVIEWS:
These are the evaluations of up-to-date well-known local or global medical books.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following principles before submitting the material. Manuscripts that do not comply with the principles will
not be evaluated. The principles and forms can be accessed from https://dergipark.org.tr/tr/pub/aeahtd/writing-rules or the last part of the printed
version of the Journal.

The article should be written on PC-compatible computers with Microsoft Word Program in "Times New Roman” font, with 11-point size and 1.5
lines spacing.
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The total length of the work should not exceed 5000 words.

Studies should be uploaded to the system after they are checked according to the “final checklist for study submission” on the last page of the
“forms" section of the Journal's website.

Cover letter:

It should be sent as a separate page from the work with the title “presentation to the editor”. The cover letter should include statements about
manuscript category designation, single journal submission affirmation, conflict of interest statement, sources of outside funding, approval for
language for articles in English, and approval for statistical analysis for original research articles and be submitted separately from the main text.
The sample page can be accessed from the “forms" section of the Journal's website or the last pages of the journal’s printed version.

Title Page:

It should be sent as a separate page from the work with the title “title page”. The title of the article (in Turkish and English), the names and surnames
of all authors, their affiliations, ORCID numbers, and e-mail and correspondence addresses should be specified. The corresponding (main) author
should be indicated on the title page. The phone number(s) and postal address of the corresponding author should be added. If the study has been
presented at any scientific meeting before, the place and date of the meeting should be specified.

The sample page can be accessed from the “forms" section of the Journal's website or the last pages of the journal’s printed version.

Abstract:
The abstract should be prepared in Turkish and English separately following the instructions in the “article types” and placed in the article file.

Keywords:
Located at the bottom of the abstract page, three to five words in Turkish and English. Keywords should be given following *Medical Subject
Headings (MeSH)' (www.nlm.nih.gov/mesh/MBrowser.html).

Abbreviations:

Abbreviations that are used should be defined in parentheses where the full Word is first mentioned. The same abbreviation should be used in the
entire text. “Scientific Style and Format” can be referred to for international abbreviations. Abbreviations should not be used in the "abstract”
section. Commonly accepted abbreviations (DNA, RNA, etc) can be used asiit is.

Figures, Pictures, Tables, and Graphics:

Figures, pictures, tables, and graphics should be numbered following the order in which they are mentioned in the manuscript and should be sent
on a separate page after the references section. The places where figures, pictures, tables, and graphics are used in the text should be indicated at
the end of the relevant sentence. Explanations should be added below for figures and pictures and above for tables and graphics.

If any figure, picture, table, or graphic to be included in the Word file of the manuscript is larger than 1 MB, it can be added to the system as a sepa-
rate jpg file. In this case, the jpg file should be numbered following the number of the figure, picture, table, or graphic in the text.

To ensure the standard in print quality, figures, pictures, tables, or graphics should be prepared with a resolution of at least 300 dpi and submitted
separately to the system.

Abbreviations used in figures, pictures, tables, and graphics should be specified in the legend of the related image.

Figures, pictures, tables, and graphics should be at most 16*20 cm, and at least 8*8 cm in size without any deformations due to resizing.

If figures, pictures, tables, and graphics that have been previously published or published elsewhere are used, written permission must be obtained
from the copyright holder. This permission should be mentioned in the legend.

Length, height, and volume measurements in the manuscript and its annexes should be given in metric units (meter, kilogram, or liter) and their
multiples/submultiples. Temperature measurements should be in degrees centigrade (0C), and blood pressure measurements in millimeters of
mercury (mmHg). Laboratory data should be presented following the International System of Units (Sl). Values without Sl equivalents can be used
provided they are explained in the text.

For numbers with four or more digits, a space must be left between the thousand digits (Example: 1 000 000). Double-digit numbers should be
written in numbers, and single-digit numbers should be written in text. However, in expressions indicating values, single digits should be given with
numbers (Example: 1 cm). Percentile values should be given as two digits after the comma, and p values should be given as three digits after the
comma in the text and tables. Decimal numbers in the text, tables, and figures should be separated by commas in Turkish manuscripts and with
periods in English manuscripts.

References:

Medical Journal of Ankara Training and Research Hospital accepts AMA standards for citation of the references. Detailed information on AMA stan-
dards can be found at https://www.bcit.ca/files/library/pdf/bcit-ama_citation_guide.pdf.

The references should be written in arabic numbers in the order they appear in the manuscript and should be indicated exponentially right after the
punctuation marks at the end of the sentence in the text. (example: source1)

All authors should be listed if six or fewer, otherwise list the first six then add the "ve ark” or “et al” for Turkish and English references respectively.
Authors are responsible for the topicality and validity of the sources.

Congress papers and theses can only be cited as a last resort.

Personal experiences and unpublished papers can only be used in the discussion section if necessary and cannot be cited as a source.

Internet addresses cannot be shown as a single source (such as https://dergipark.org.tr/tr/pub/aeahtd).

Articles published in the online environment can be cited by specifying the web address of the relevant article and the date of citation. The same
rules apply to reference books in electronic media.

Examples for writing references (please note punctuation):

For the article;
The surname(s) of the author(s) and the initial(s) of the name(s), title of the article, journal name, year, volume number, issue, and inclusive pages
should be stated. DOI and/or PMID number can be specified if available (not required)

More than six authors: Wells CR, Townsend JP, Pandey A, Moghadas SM, Krieger G, Singer B, et al. Optimal COVID-19 quarantine and testing stra-
tegies. Nat Commun. 2021;12(1):356. doi: 10.1038/s41467-020-20742-8. PMID: 33414470; PMCID: PMC7788536.
Six author or less: Ozcan NN, Oz¢cam G, Kosar P, Ozcan A, Basar H, Kaymak C. Correlation of computed tomography, magnetic resonance imaging
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and clinical outcome in acute carbon monoxide poisoning. Braz J Anesthesiol. 2016; 66(5): 529-32. doi: 10.1016/j. bjane.2014.05.006

For the book;

Author(s) surname(s) and first letter(s) of name(s), chapter title, Book title, editor(s) name, edition, city, publisher, date, and pages.

In Turkish: Sézen TH. Bruselloz. Topcu AW, Séyletir G, Doganay M, editérler. infeksiyon Hastaliklari ve Mikrobiyoloji. Cilt 1. Sistemlere Gére infeksi-
yonlar.1. Baski, istanbul: Nobel Tip Kitabevleri; 2002.s.636-42

For books published in a foreign language: Philips SJ, Whistant JP. Hypertension and stroke. In: Laragh JH, Brenner BM; eds. Hypertension: Pathop-
hysiology, diagnosis, and management. 2nd ed. New York: Raven Pr;1995.p.466-78

For books where the author and editor are the same;
Author(s)/editor's surname(s) and initial(s) of name(s), chapter title, editor(s) name, book title, edition, city, publisher, date, and pages should be
stated.

In Turkish: Simbiiloglu K, Stiimbiiloglu V. Onemlilik testleri. Siimbiiloglu K, Siimbiiloglu V, editérler. Biyoistatik. 8. Baski. Ankara: Hatipoglu Yayine-
vi;1998.5.76-156.

For books published in a foreign language: Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. In: Solcia E, Capella C, Kloppel G, eds.
Tumors of the Pancreas.2nd ed.Washington: Armed Forces Institute of Pathology. 1997.p.145-210.

For congress papers:

Ozsoy MH, Koca G, Dincel E, Yigit H, Fakioglu O, Cavusoglu AT, Sakaogullari A, Korkmaz M. “"Surgery and Adjuvant Yttrium-90 Radiosynovectomy
in The Treatment of Diffuse Pigmented Villonodular Synovitis (DPVNS) of The Knee"5 th Meeting of the European Federation of Associations of
Orthopaedic Sports Traumatology (EFOST); 67pp, November 26-30, 2008, Antalya, Turkiye

For theses:

Karaca G. Kolon Anastomozlannda, Harmonic Scalpel, Bisturi ve Monopolar Elektrokoter Kullanilarak Yapilan Rezeksiyon Sonrasi Anastomozlarda,
Bu Araclarin Anastomoz Saghdi ve lyilesmesi Uzerine Etkileri. T.C. Saglik Bakanligi Ankara Egitim ve Arastirma Hastanesi, Tipta Uzmanlik Tezi, An-
kara, Turkiye, 2010.

For articles published online:
Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens).
Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm. Erisim tarihi: 25.09.2018 (Accessed September 25,2018

For books published online:
Musculoskeletal MRI Atlas. Available at: http ://www. gla. med.va. gov/mriatlas/Index.html. Erisim tarihi 25.09.2018. (Accessed September 25,
2018.)
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