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Turkiye’deki iki referans yanik merkezinin u¢ yillik veriler esliginde
degerlendirilmesi

Evaluation of two reference burn centers in Turkey with three-year data
Babir Uygar Cigek'.2 Pinar Kogatakan?

' Ankara Universitesi Saglik Bilimleri Enstitiisii, i¢c Hastaliklari Anabilim Dali, Fizyopatoloji Bilim Dali,
Ankara, Turkiye

2 Tarkiye Cumhuriyeti Saglik Bakanligi Kamu Hastaneleri Genel Mudurligu, Ankara, Turkiye

oz

Amag: Bu calismada, iki referans yanik merkezinin Ug¢ yillik verileri degerlendirilerek epidemiyolojik
bilgilerin analiz edilmesi ve yanik travmalarini énlemeye yénelik secenekler sunulmasi amaglandi.
Gereg ve Yontem: Ankara Bilkent Sehir Hastanesi Erigkin Yanik Merkezi ve izmir Bozyaka Egitim ve
Arastirma Hastanesi Yanik Merkezi'nde 2019, 2020 ve 2021 yillarinda yatarak tedavi géren toplam
1839 hastanin verileri (cinsiyet, yatarak tedavi géren hasta sayisi, %20 Uzeri toplam viicut yanik alani
olan hasta sayisi, yanik derecesi, yanik nedeni, mortalite orani ve yabanci uyruklu hasta sayisi)
retrospektif olarak incelendi.

Bulgular: Toplam 1839 hastanin %62,1’i erkek, %37,9'u kadindi. Erkekler kadinlara oranla daha sik
major yanik travmasi gecirmis idi. En fazla haslanma yanigi (%54,5) goruldu. Ankara Bilkent Sehir
Hastanesi Erigkin Yanik Merkezi'nde 2021°de 2019’a gore 2.derece yanik vakalarinin arttigi, haslanma
nedenli yaniklarin azaldigi, alev yaniklarinin arttigi gérildi. izmir Bozyaka Egitim ve Arastirma
Hastanesi Yanik Merkezi'nde 2019'da %2,8 olan 2.derece yanikli hasta oraninin 2020°'de %3,5'e ve
2021°de ise %30,1’e ylkseldigi tespit edildi. Kaba mortalite oraninin lzmir Bozyaka Egitim ve
Arastirma Hastanesi Yanik Merkezi’'nde yaklasik 5 kat daha yuksek oldugu gérulda.

Sonug: Yanik merkezleri ciddi yanik vakalarinin tedavi ve takip edildigi en donanimh yanik tedavi
birimleridir. Mevcutta olan yanik yaralanmalarini dnlemeye yonelik tedbirlerin etkisini degerlendirmek
icin yanik tedavi birimlerinde kayitlarin eksiksiz ve duzenli bir sekilde tutulmasi hayati dnem
tasimaktadir.

Anahtar Sozctukler: Yanik, yanik epidemiyolojisi, mortalite, yanik merkezi.

ABSTRACT

Aim: The aim of this study was to analyze epidemiological information by evaluating three-years of
data from two reference burn centers and to present options to prevent burn trauma.

Materials and Methods: Data (gender, number of inpatients, number of patients with total body burn
area over 20%, burn grade, cause of burn, mortality rate, and number of foreign patients) of a total of
1839 patients admitted to Ankara Bilkent City Hospital Adult Burn Centre and Izmir Bozyaka Training
and Research Hospital Burn Centre in 2019, 2020, and 2021 were retrospectively analyzed.

Results: Of the total 1839 patients 62.1% were male and 37.9% were female. Men had major burn
trauma more frequently than women. Scald burns were the most common (54.5%). In Ankara Bilkent
City Hospital Adult Burn Center 2nd degree burn cases increased, scald burns decreased, and flame
burns increased in 2021 compared to 2019.In Izmir Bozyaka Training and Research Hospital Burn
Centre the rate of patients with 2nd degree burns increased from 2.8% in 2019 to 3.5% in 2020 and
30.1% in 2021. It was observed that the crude mortality rate was approximately 5 times higher in
Izmir Bozyaka Training and Research Hospital Burn Centre.

Sorumlu yazar: Babir Uygar Cigek .

Ankara Universitesi Saglik Bilimleri Enstitlist, I¢ Hastaliklar
Anabilim Dali, Fizyopatoloji Bilim Dali, Ankara, Turkiye
E-posta: uygarcicekgs@yahoo.com

Basvuru tarihi: 14.05.2024 Kabul tarihi: 27.06.2024
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Conclusion: Burn centers are the most equipped burn treatment units where severe burn cases are
treated and followed up. It is vital that complete and organized records are kept in burn treatment
units in order to impact of measures to prevent burn injuries.

Keywords: Burn, burn epidemiology, mortality, burn center.

GIRIS
Yanik, ¢ok eski zamanlardan beri insanhdi
etkileyen, biyolojik, kimyasal, elektriksel ve

fiziksel ajanlarin neden oldugu, lokal ve sistemik
etkileri olan termal bir yaralanmadir (1). Ciddi bir
yanik yaralanmasi, bir kisinin karsilasabilecegi en
onemli travmatik olaylardan biridir ve bu
yaralanmanin uzun sdreli morbiditesi diger
yaralanmalardan farkh olup genellikle yasam
kalitesinin kaybiyla iligkilidir (2-4). Dinya Saglk
Orgiitii, yasam boyu majér yanik goérilme
sikliginin %1 (5) oldugunu ve diinya ¢apinda her
yil  300.000'den fazla kisinin yangina bagl
yaniklardan 6ldigini tahmin etmektedir (6).
Amerika Birlesik Devletleri'nde yanik yaralanmasi
gegirenlerin yillik insidansinin 1,2 milyon oldugu
tahmin edilmekte olup, rapor edilen yangina bagh
kaza sayisi 2 milyondur (7). Yanik yaralanmalari
gelismis Ulkelerde azaliyor olsa da vyanik
travmalarinin ~ sikhd1  yaniklarin ~ ~%90'inin
meydana geldigi distk ve orta gelirli Ulkelerde
artmaktadir (8, 9). Gelismekte olan Ulkelerde, 5
yasin altindaki ¢ocuklar, yaslilar ve kontrol altina
alinamayan epilepsi ve diyabet gibi 6nceden

kronik  hastaliklari  bulunan  kigiler  yanik
travmasina kargi en savunmasiz gruplardir.
Yoksul Ulkelerin  kirsal kesimlerinde issizlik,

yoksulluk, asin kalabalik, disuk egitim ve yeterli
elektrik enerjisi olmamasi yaniklar icin en énemli
risk faktorleridir (10).

Fizyopatolojisi nedeniyle yanik yaralanmasi
ozellikli bir yaralanmadir (11). Yanik fizyopatolojisi
yanigin neden oldugu hemodinamik
degisikliklerin ve d6dem olugsumunun lokal ve
sistemik etkileri olarak anlasilsa da (12) bu
etkilerin ortaya c¢ikmasi karmasik inflamatuar
yanita bagh olarak gelisir (13). Toplam Vicut
Yanik Alani (TVYA) %30 ve lzerine c¢iktidinda
yanik alanindan salgilanan sitokinler ve diger
inflamatuar mediyatorler vicutta sistemik yanit
olusturacak duizeye erisirler (1, 14).

Yanik travmasinin ciddi bir travma olmasi ve
sonrasinda olugabilecek agir sonuglari birgok
yazarl yanik epidemiyolojisini arasgtirmaya
yonlendirmistir (15). Epidemiyolojik veriler yanik
travmalarini  engelleme amacli  stratejilerin
olusturulmasi ve yanik tedavisinde etKkili
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seceneklerin belirlenmesi igin yanikla ilgilenen
uzmanlara faydali bilgiler saglamaktadir (16,17).
Ulkemizde yanik tedavi birimlerinin kurulmasi ve
isleyisi 2019 yili EKim ayinda Turkiye Cumhuriyeti
Saglik Bakanhdrnca yayinlanan “Yanik Tedavi
Birimleri Hakkinda Y&énetmelik” hikimlerine goére
yuritilmektedir ve bu ydnetmelikte Yanik
Merkezi; diger birimlerden ayri bir yerde
yapilandiriimig, tim yanik hastalarinin en ileri
tibbi imkanlarla tedavi edilebildigi, sterilizasyon
sartlarinin  gergeklestiriimis oldugu, giris ve
cikigslarin kontrolli yapildigi en donanimh yanik
tedavi birimi olarak tanimlanmigtir (18).

Yanik travmasina yatkinlik vyaratan faktorler
sehirler  ve bolgeler arasinda  farklilk
gOsterebilmekte  olup, bu  yaralanmalarin
Onlenebilmesi ve bu hastalara verilebilecek olan
yanik bakim ve tedavi hizmeti ile ilgili segenekler
Uretebilmek igin yanik epidemiyolojisi her bdlge
icin ayri ayri incelenmelidir (19).

Bu calismanin amaci dlkemizin en yogun nifuslu
ikinci ve Uglincl sehrinde faaliyet gosteren iki
referans yanik merkezinde 2019, 2020 ve 2021
yillarinda yatarak tedavi gérmus olan hastalarin
bazi demografik 6zelliklerini, etiyolojik faktorleri,
yanik merkezlerini hem kendi icindeki hem de U¢
yillik  toplam verileri  karsilastirmali  olarak
degerlendirerek bu iki yanik merkezi ile ilgili
epidemiyolojik bilgileri analiz etmek ve yanik

travmalarini onleme amagli segenekler
sunmaktir.
GEREG ve YONTEM

Ankara Bilkent Sehir Hastanesi Erigskin Yanik
Merkezi (ABSHEYM) ve izmir Bozyaka Egitim ve
Arastirma Hastanesi Yanik Merkezi
(IBEAHYM)'nde 2019, 2020 ve 2021 yillarinda
yatarak tedavi gérmus olan toplam 1839 hastanin
yanik merkezlerinden elde edilen veriler
retrospektif olarak incelendi. Cinsiyet dagilimi,
yatarak tedavi géren hasta sayisi, %20 Uzeri t
TVYA olan hasta sayisi, yanik derecesi ve
nedeni, mortalite orani ve yatarak tedavi géren
yabanci uyruklu hasta sayisini gdsteren verilerin
yaninda yanik merkezleriyle ilgili olan baska bir
yanik merkezine sevk edilen hasta sayisi ve
yanik yogun bakim yatak doluluk orani gibi kayith
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veriler de degerlendirilmistir. Calisma igin gerekli
olan etik kurul onayi Yildirim Beyazit Universitesi
Yenimahalle Egitim ve Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulu’nca verilmistir
(25.10.2023 Karar No:E-2023-45).

Literatlr arastirmalarimiza goére, galismamiz iki
yanik merkezinin verilerinin  karsilastirildigi
ulkemizde vyapilan ilk ¢alisma olma &zelligini
tasimaktadir.

ABSHEYM 6’s1 yanik yogun bakim yatagi 14U
yanik servis yatagl olmak Uzere toplam 20 yatak
ve IBEAHYM 4’0 yanik yogun bakim yatagi 8'i
yanik servis yatagl olmak Uzere toplam 12 yatak
kapasitesi ile hizmet veren Ulkemizin referans
yanik merkezleridir. Her iki yanik merkezinde de
sorumlu hekim olarak genel cerrahi uzmanlari,
yanik yogun bakim ve yanik ameliyathanelerinde
anesteziyoloji ve reanimasyon hekimleri, yanik
hemsireleri,  psikologlar,  diyetisyenler  ve
fizyoterapistler multidisipliner bir ekip olarak
hizmet vermektedir. Yanik Hastalari genel olarak
Ankara, izmir ve cevre illerden 112 Acil Servis
ambulanslariyla (kara ve hava ambulanslari)
yanik merkezlerine sevk edilmis olup, major
yanikli hastalarin bakimi konusunda her iki
merkez de benzer deneyime sahiptir. Ulkemizde
yanik tedavi birimleri ile ilgili bir ydnetmeligin
bulunmasi yanik tedavisinde bir standart
saglamis olup yanik hastalarinin koordinasyonu
ve tedavisi konusunda &rnek alinabilecek bir
organizasyonun hayata geciriimesinde 6énemli bir
kilavuz olmustur.

istatistiksel analiz

Verilerin analizinde SPSS (Statistical Package for
Social Sciences) 11.5 programindan faydalanildi.
Tanimlayici olarak nitel degigkenler igin hasta
sayisi (yuzde) kullanildi. iki nitel degisken
arasindaki iliski incelenmek istendiginde ki-kare
testi kullanildi. istatistiksel anlamhlik diizeyi
p<0,05 olarak alindi.

BULGULAR

incelenen 3 yilda ABSHEYM ve IBEAHYM'de
yatarak tedavi gdren toplam 1839 hastanin
1143’Unln (%62,1) erkek ve 696’sinin (%37,9)
kadin oldugu goérilmustir. Yillara gdre yatarak
tedavi gbéren hasta sayisina bakildiginda 2019
yilinda toplam 541 hasta, 2020 yilinda toplam
589 hasta ve 2021 yilinda ise toplam 709 hasta
yatarak tedavi gérmustur (Sekil-1). Her iki yanik
merkezinde 430'u (%60,4) erkek ve 283’0
(%39,6) kadin olmak uzere TVYA =%20 olan
toplam 713 hasta yatarak tedavi gérmustur. 1019
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(%55,4) hasta 2.derece yanik ve 820 (%44,6)
hasta ise 3.derece yanik tanisi ile yatirlarak
tedavi edilmigtir.

Yanik merkezlerinde 3 yillik slre incelendiginde
yanik nedeni olarak haslanma (n=1003, %54,5),
alev (n=466, %25,4), elektrik (n=189, %10,2),
kimyasal (n=182, %9,9) yanik oldugu
gorilmustir (Sekil-2). incelenen 3 yilda toplam
223 yabanci uyruklu hasta tedavi edilmis olup,
yatarak tedavi gérmis olan hastalar igindeki
oraninin %12,1 oldugu anlasiimistir. ABSHEYM
ve IBEAHYM’den s6éz konusu yillarda baska bir
yanik merkezine sevk edilen higbir hasta kaydi
olmadigi gérulmistir. Ug yilda yanik yogun
bakim yatak doluluk oranlari  sirasiyla
ABSHEYM'de % 56,5, %52,7 ve % 50,3 olurken
IBEAHYM'de % 88,1, % 87,9, %89 olarak
hesaplanmistir.

Yatarak Tedavi Goren Hasta Sayisi
800 709
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Sekil-1. Yillara goére yatarak tedavi gérmis olan
toplam hasta sayisi
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Sekil-2. Ug yillik siire iginde gériilen yanik nedenleri

Tablo-1’de ABSHEYM’'de yillara gére degisim
verilmistir. Yanik derecesi igin 2019-2021 yih
arasi fark anlamli bulunmustur (p=0,050). 2019
yilinda 2. derece yanik tanisi alan hasta orani
%93,8 iken bu oran 2021 yilinda %96,9 olarak
bulundu. Yanik nedeni bakimindan 2019-2021
yih arasi fark anlamh bulunmustur (p=0,013).
2019 haglanma nedenli yanik orani %71,9, alev
nedenli yanik orani %10,9, elektrik nedenli yanik
orani %3,1 ve kimyasal nedenli yanik orani %
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14,1 iken bu oranlar 2021 yilinda sirasiyla %68,4,
%19,3, %3,3 ve %9,0 olarak bulunmustur.
Mortalite orani bakimindan 2019-2020 yili arasi
fark anlamli bulunmustur (p=0,048). 2019 yilinda
mortalite orani %2,3 iken bu oran 2020 yilinda
%5,8’di. 2019-2020 ve 2019-2021 yillar arasinda
yatarak tedavi géren yabanci uyruklu hasta sayisi
bakimindan anlamh fark bulunmustur (sirasiyla
p=0,014 ve p=0,001). 2019 yilinda yatarak tedavi
gbren yabanci uyruklu hasta orani %7,0 iken bu
oran 2020 yilinda %2,5 ve 2021 yilinda %1,9
olarak bulunmustur.

Tablo-2’de IBEAHYM'de vyillara gére degisim
incelenmistir. Yanik derecesi icin 2019-2021 ve
2020-2021 yillari  arasi  farklar  anlamli
bulunmustur (sirasiyla p<0,001 ve p<0,001).
2019 yilinda 2. derece yanik tanisi alan hasta
orani 2,8 iken bu oran 2020 yilinda %3,5 ve 2021
yillinda %30,1 olarak bulundu.

Tablo-3'de iki yanik merkezinde g yillhik toplam
olarak elde edilen veriler bakimindan fark olup
olmadigina bakilmistir. iki yanik merkezi
arasinda yanik derecesi, yanik nedeni, mortalite
orani ve yatarak tedavi goéren yabanci uyruklu
hasta  sayisi bakimindan  anlamh  fark
bulunmustur (p<0,05). ABSHEYM’de 2. derece
yanida sahip hasta orani %95,8 iken bu oran
IBEAHYM’'de  %12,0 olarak  bulunmustur.
ABSHEYM’de haslanma nedenli yanik orani
%70,6, alev nedenli yanik orani %15,1, elektrik
nedenli yanik orani %4,4 ve kimyasal nedenli
yanik orani %9,9 iken bu oranlar IBEAHYM’'nde
sirasiyla %37,1, %36,3, %16,8 ve %9,8 olarak
bulunmustur. ABSHEYM’de mortalite orani %4,8
iken bu oran IBEAHYM'de %25,4 olarak
bulunmustur. ABSHEYM’de yatarak tedavi géren
yabanci uyruklu hasta orani %3,5 iken bu oran
IBEAHYM’de %21,4 olarak bulunmustur.

Tablo-1. Yillara gére ABSHEYM'nin kendi igindeki degisimi.

Degiskenler 2019 2020 2021 p degeri®
Yatarak tedavi n (%) n (%) n (%)
Kadin 96 (37,5) 89 (32,0) 160 (38,1) AD
Erkek 160 (62,5) 189 (68,0) 259 (61,9)
TVYA=%20
Kadin 14 (48,3) 8 (25,8) 10 (26,3) AD
Erkek 15 (51,7) 23 (74,2) 28 (73,7)
Yanik siddeti
2.derece 240 (93,8) 267 (96,0) 407 (96,9) 0.05"
3.derece 16 (6,2) 11 (4,0) 13 (3,1)
Yanik nedeni
Haslanma 184 (71,9) 203 (73,0) 287 (68,4)
Alev 28 (10,9) 35 (12,6) 81 (19,3)
Elektrik 83,1 19 (6,8) 14 (3,3) 0,013
Kimyasal 36 (14,1) 21 (7,6) 38(9,0)
Mortalite
Yok 250 (97,7) 262 (94,2) 397 (94,5) 0.048"
Var 6 (2,3) 16 (5,8) 23 (5,5)
Uyruk
TC 238 (93,0) 271 (97,5) 412 (98,1) . y
Yabanci 18 (7,0) 7 (2,5) 8 (1,9) 0,014, 0,001

Kisaltmalar: TYVA, toplam yanik vucut alani; AD, anlamli degil

a: Ki-kare testi, x: 2019 vs 2020, y: 2019 vs 2021, z: 2020 vs 2021.
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Tablo-2. Yillara gére IBEAHYM 'nin kendi igindeki degisimi.

Degiskenler 2019 2020 2021 p degeri®
Yatarak tedavi n (%) n (%) n (%)
Kadin 106 (37,0) 128 (41,0) 118 (40,8) AD
Erkek 179 (63,0) 184 (59,0) 171 (59,2)
TVYA=%20
Kadin 75 (40,3) 94 (41,2) 82 (40,8) AD
Erkek 111 (59,7) 134 (58,8) 119 (59,2)
Yanik siddeti
2.derece 8 (2,8) 11 (3,5) 86 (30,1) 0,001’2
3.derece 277 (97,2) 301 (96,5) 202 (69,9) '
Yanik nedeni
Haslanma 118 (41,4) 102 (32,7) 109 (37,7)
Alev 90 (31,6) 123 (39,4) 109 (37,7) AD
Elektrik 47 (16,5) 55 (17,6) 46 (15,9)
Kimyasal 30 (10,5) 32 (10,3) 25(9,7)
Mortalite
Yok 207 (72,6) 235 (75,3) 219 (75,8) AD
Var 78 (27,4) 77 (24,7) 70 (24,2)
Uyruk
TC 228 (80,0) 246 (78,8) 222 (76,8) X y
Yabanci 57 (20,0) 66 (21,2) 67 (23,2) 0,01470,001

Kisaltmalar: TYVA, toplam yanik vicut alani; AD, anlamli degil
a: Ki-kare testi, x: 2019 vs 2020, y: 2019 vs 2021, z: 2020 vs 2021.

Tablo-3. Iki yanik merkezinin 3 yillik toplu verilerle karsilastiriimasi.

Degiskenler ABSHEYM iBEAHYM p degeri®
Yatarak tedavi n (%) n (%)
Kadin 345 (36,2) 351 (39,7) AD
Erkek 609 (63,8) 534 (60,3)
TVYA2%20
Kadin 32 (32,7) 251 (40,8) AD
Erkek 66 (67,3) 364 (59,2)
Yanik siddeti
2.derece 914 (95,8) 105 (12,0) 0.001
3.derece 40 (4,2) 780 (88,0) '
Yanik nedeni
Haslanma 674 (70,6) 329 (37,1)
Alev 144 (15,1) 322 (36,3) 0.001
Elektrik 41 (4,4) 148 (16,8) ’
Kimyasal 95 (9,9) 87 (9,8)
Mortalite
Yok 909 (95,2) 661 (74,6) 0.001
Var 45 (4,8) 225 (25,4) '
Uyruk
TC 921 (96,5) 696 (78,6) 0.001
Yabanci 33 (3,5) 190 (21,4) ’

Kisaltmalar: TYVA, toplam yanik vicut alani; ABSHEYM, Ankara Bilkent Sehir Hastanesi Erigkin Yanik Merkezi; IBEAHYM,
Izmir Bozyaka Egitim ve Arastirma Hastanesi Yanik Merkezi; AD, anlamli degil

a: Ki-kare testi
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TARTISMA

Yanik Bakim Uniteleri ilk olarak 1950'lerde ABD
ve ingiltere'de yanik hastalarina 6zel tedaviyi
gelistirmek ve epidemiyolojik katilim indekslerini
iyilestirmek amaciyla kurulmustur (20).
Ulkemizde de 2012 yilindan sonra yanik tedavi
birimlerinin sayisinda artis olmus ve yanik tedavi
hizmetlerinde hizli bir gelisme yasanmistir.
ABSHEYM ¢ Anadolu bélgesinin, IBEAHYM ise
Ege Bodlgesinin en gelismis tedavi olanaklari
bulunan iki referans yanik merkezidir.

Bu calismamizda iki referans yanik merkezinin
2019, 2020 ve 2021 yil kayitlari incelendi ve bazi
demografik ve epidemiyolojik veriler analiz
edilerek sunuldu.

Verileri analiz edilen 3 yilda yatarak tedavi géren
hasta sayisinin her yil arttiyi ve yatarak tedavi
gbren hasta sayisi bakimindan erkek cinsiyetin
baskin oldugu tespit edilmistir. Yatarak tedavi
géren toplam 1839 yanik hastasinin 1143’0
(%62,1) erkek ve 696'si (%37,9) kadindi.
Erkek/Kadin orani 1,6/1 idi. Degerlendirilen yanik
merkezleri 6zelinde de yatarak tedavi goren
erkek hasta sayisi kadinlara oranla daha fazla idi.
ABSHEYM'de yatarak tedavi goren hastalarin
609'u (%63,8) erkek 3451 (%36,2) kadin,
IBEAHYM'de de 534U (%60,3) erkek 357
(%39,7) kadindi. Bu bulguyla paralellik gésteren
cesitli calismalar mevcuttur (21-23). Farkh olarak,
literatirde kadin baskinhdinin oldugu sonuglar da
bulunmaktadir (24, 25). Erkek prevalansinin daha
yuksek olmasinin nedeninin sanayi tesisleri,
endustriyel isletmeler ve elektrik dagitim sirketleri
gibi daha agir ¢alisma kosullari olan is kollarinda
hizmet vermeleri oldugunu distiniyoruz.

%20 ve Ustinde TVYA olan yanik vakalari major
(ciddi) yanik olarak siniflandiriimaktadir (26, 27).
Calismamizda her iki yanik merkezi toplam hasta
sayisi gbz Onune alindiginda erkeklerin (%60,4)
kadinlara (%39,6) oranla daha sik major yanik
travmasina maruz kaldigi gérulmustir. Bu bulgu
erkeklerin kadinlara oranla daha aktif bir galisma
hayatlari oldugu ve buna baglh olarak yanik risk
faktorlerine maruz kalma olasiliklarinin daha
yuksek oldugu dusincesini desteklemektedir

(28).

iki yanik merkezinin 3 vyillik toplam verilerine
bakildiginda  2.derece  yaniklarin  (%55,4)
3.derece vyaniklardan daha fazla oldugu

saptanmistir ve Ulkemizde yapilan iki calismanin
sonucu ile uyumludur (29, 30).

Yanik merkezlerinde 3 vyillik toplam sireg
incelendiginde hastalarin en fazla haglanma
yanigina, sonra sirasiyla alev yanigina, elektrik

510

yanigina ve kimyasal yaniga maruz kaldiklari
anlasilmistir -~ (%54,5, %254, %10,2 ve
%9,9).Bulgularimiz, ulkemizde Marmara
bdlgesinde yapilan bir galismanin sonuglariyla
benzerlik gdstermektedir (31).

Her iki yanik merkezinden s6z konusu vyillarda
baska bir yanik merkezine sevk edilen higbir
hasta olmamistir. Bu bulgu sevindirici bir
bulgudur c¢lUnkl diger yanik merkezlerine
gereksiz sevkler yapiimamis, bdylece yatak isgali
ve isgucu bolinmesi engellenmigtir.

ABSHEYM vyanik yogun bakim vyatak doluluk
oranlari sirayla Ug yillik zaman suresince yaklasik
olarak %50’ler civarinda seyrederken
IBEAHYM'de ise vyaklasik %85ler civarinda
kaydedilmistir. Turkiye’de yapilan bir ¢calismada
IBEAHYM yanik yogun bakim yatak doluluk
oranlarina yakin bir oran (%74,7) raporlanmistir
(32).

Yillara gére ABSHEYM’nin verileri kendi icinde
degerlendirildiginde ABSHEYM'nin verileri kendi
icinde vyillara goére degerlendirildiginde; 2021
yiinda 2019 vyillina g6re 2.derece yanik
vakalarinin arttigi, 2021 yilinda 2019 yilina gére
haslanma nedenli yaniklarin azaldi§i buna karsin
alev yaniklarinin artti§i, kaba mortalite oraninin
2019'da %2,3 ken 2020’de %5,8’ e yukseldigi ve
yatarak tedavi géren yabanci uyruklu hasta
sayisinin her yil azaldigi gérulmustir (Tablo-1).
Yillara gére IBEAHYM'nin verileri kendi iginde
degerlendirildiginde; verilerin birgogunun vyillar
icinde anlamli bir farkhhida ugramadigi, sadece
yanik derecesi icin 2019-2021 ve 2020- 2021

yillari icin anlamli bir  fark oldugu
go6zlenmistir.2019’da %2,8 olan 2.derece yanik
teshisi olan hasta orani 2020'de %3,5'a ve

2021'de ise %30,1’e yukselmistir (Tablo-2).

iki yanik merkezinin (¢ yillik toplam verileri
karsilastinldiginda; ABSHEYM’de 2. derece
yaniga sahip hasta oraninin anlamli derecede
yuksek oldugu, ABSHEYM’de haslanma nedenli
yanik oraninin, buna karsilik IBEAHYM'de ise
alev nedenli yanik oraninin anlamh sekilde
yuksek oldugu, kaba mortalite oraninin
IBEHYM'de (%25,4) ABSHEYM'ye (%4,8) gére
yaklagsik 5 kat daha yliksek oldugu ve
IBEAHYM’'de vyatarak tedavi gdren vyabanci
uyruklu hastanin anlamli derecede yiksek oldugu
bulunmustur. (Tablo-3). Bu bulgular yanik
travmalarini énlenmesi ve tedavisinde daha etkili
yontemlere ihtiya¢ duyuldugunu géstermektedir.
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IBEAHYM'de kaba mortalite oraninin (%25,4)
anlaml derecede yilksek olmasinin bu yanik
merkezinde vyatarak tedavi gdéren hastalarin
agirlikli olarak 3.derece yanik (%88) tanisiyla
tedaviye alinmis olmasi ve yatarak tedavi géren
hastalarin yanik nedeninin %36,1 oraninda alev
yani§i olmasindan kaynaklandigini  tahmin
ediyoruz. Turkiye’nin en kalabalik sehri olan
istanbul’da faaliyet gésteren bir yanik merkezinde
yapilan ¢alismada, 6lim oraninin en fazla oldugu
yanik nedeninin alev yaniklari oldugu sonucu
bildirilmistir (32).

Kisithiliklar

ABSHEYM'ye, ayni hastanede pediyatrik yanik
vakalarina hizmet veren baska bir yanik tedavi
birimi bulundugu icin sadece erigskin hasta
alinmasi, buna karsilik IBEAHYM'de her yas
grubundan yanik hastasinin takip edilmesinden
dolayr yas parametresi ¢alismamiza dahil
edilememistir. Bunun yaninda ortalama yatis
suresi verilerinin eksik tutulmasi ve saglikl bir
sekilde elde edilememesi ylizinden ortalama
yatis suresi ile ilgili analizler de yapilamamistir.

SONUG

Yanik travmasi  bir canlinin  hayatinda
yasayabilecegi en ciddi travmalardan biridir.
Yanik vyaralanmalarinin fiziki, psikososyal ve
maddi birgok olumsuz sonuglari olabilmektedir.
Ulkemizde yanik tedavi birimlerinin sayisi 2012
yilindan itibaren ylz gulduricu sekilde artmistir.
Yanik Merkezleri ciddi yanik vakalarinin guncel
tedavi yontemleri uygulanarak takip edildigi en
donanimh birimlerdir. Yanik epidemiyolojisine

Kaynaklar

yonelik calismalar, mevcutta olan yanik
yaralanmalarini  dnlemeye yodnelik tedbirlerin
etkisini degerlendirmek i¢in ¢cok énemlidir.

Epidemiyolojik veriler yanik travmalarinin sikligini
azaltmak amaciyla bir 6énleme programi
planlamak, yanik tedavisinde etkili bir klinik slireg
belirlemek ve yeni segenekler tasarlamak igin
degerli bilgiler saglar (31). Bu epidemiyolojik
verilere dayanarak yanikla ilgilenen uzmanlar risk
altindaki niifusa yanik guvenligi ile ilgili bilgiler
verebilir.

insanlar glnlik hayatta dikkatli olur ve uygun
sekilde egitilirse yanik travmalarinin  ¢ogu
Onlenebilir. Bu nedenle, mevcut yanik énleme
programlari gincel durum géz onlne alinarak
yenilenmeli ve gelecekteki dnlemler ebeveynlerin,

kicik  g¢ocuklarin  ve  yaslilarin yanik
yaralanmalari konusundaki farkindahgini
artirmalidir.

Bu calismamizda amacimiz ulkemizin ikinci ve
ucincu buylk sehrinde faaliyet goOsteren iki
referans yanik merkezinde 2019, 2020 ve 2021
yillarindaki verileri analiz edilerek epidemiyolojik
bazi bilgilere ulagsmakti. Turkiye’de hizmet veren
yanik tedavi birimlerinde butin verilerin saglkli
ve dizenli bir gsekilde kayit altina alinmasi
gelecekte yapilacak arastirmalarda yol gosterici
olacaktir. GCalismamizda ortaya ¢ikan bulgularla
gelismekte olan ulusal yanik bilgi havuzuna
katkida bulunmay! umuyoruz.

Cikar catismasi: Yazarlar herhangi bir c¢ikar
catismasi beyan etmemektedir.
Tesekkir: Calismanin istatistiki
analizinde yaptigi katkilardan dolayi
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Evaluating biomarkers for diagnosis and treatment monitoring in Gaucher
Disease

Gaucher Hastaliginda tani ve tedavi izleminde biyobelirteglerin degerlendiriimesi
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ABSTRACT

Aim: The primary goal of this study is to explore the impact of consistent treatment on key disease
marker, Lyso-Gb1l. Additionally, this research aims to evaluate the influence of splenectomy on Lyso-
gb1 concentrations within the patient group.

Materials and Methods: 37 patients diagnosed with GD were categorized based on treatment
compliance into three groups: 28 in the regular treatment group, who consistently followed their
treatment; 6 in the irregular treatment group, with inconsistent treatment adherence; and 3 in the
untreated group. A control group of 33 healthy individuals without GD was also included. Enzyme
replacement therapy was utilized as the treatment regimen. The analysis of Lyso-Gbl levels was
performed using liquid chromatography coupled with tandem mass spectrometry, ensuring high
precision in measurement.

Results: Lyso-Gbl levels were significantly higher in GD patients compared to the healthy control
group (p < 0.05), affirming its potential as a specific biomarker. Treatment was associated with a
reduction in Lyso-Gb1l levels (p < 0.05). No significant difference in Lyso-Gbl levels was observed
between treated patients with Type 1 and Type 3 GD (p > 0.05). Notably, patients who underwent
splenectomy exhibited significantly higher Lyso-Gb1 levels than those who did not (p < 0.05).
Conclusion: Our findings support the utility of Lyso-Gb1l as a specific biomarker for GD. While pre-
treatment Lyso-Gb1 levels in the treated group remain unknown, our results underscore the need for
larger, longitudinal studies to further elucidate Lyso-Gbl's role in monitoring disease progression and
treatment efficacy in GD.

Keywords: Biomarker, Gaucher disease, glucosylsphingosine, Lyso-Gbl, lysosomal storage
disorders.

0z

Amag: Bu calismanin temel amaci dlizenli tedavinin anahtar hastalik belirteci Lyso-Gb1 (zerindeki
etkisini aragtirmaktir. Ayrica bu arastirma, hasta grubunda splenektominin Lyso-Gbl
konsantrasyonlari lizerindeki etkisini degerlendirmeyi amaglamaktadir.

Gerec¢ ve Yontem: Gaucher Hastaligi (GH) tanisi alan 37 hasta tedavi durumuna gére li¢ gruba
ayrildi: Tedavilerini tutarli bir sekilde takip eden diizenli tedavi grubunda 28; diizensiz tedavi grubunda
6 ve henliz tedavi almayan grupta 3 hasta mevcuttu. GH olmayan 33 sagdlikli bireyden olugan bir
kontrol grubu da dahil edildi. Tedavi rejimi olarak enzim replasman tedavisi kullanildi. Lyso-Gbl
seviyelerinin analizi, 6lgciimde yliksek hassasiyet saglayan tandem kiitle spektrometresi ile birlestiriimis
sivi kromatografisi kullanilarak gergeklestirildi.
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Bulgular: Lyso-Gb1 seviyeleri Gaucher hastalarinda saglikli kontrol grubuyla karsilastirildiginda
anlamli derecede yiiksekti (p<0.05), bu da bunun spesifik bir biyobelirte¢ olma potansiyelini
dogruluyor. Tedavi, Lyso-Gb1 seviyelerinde bir azalma ile iliskilendirildi (p<0.05). Tedavi edilen Tip 1
ve Tip 3 GH arasinda Lyso-Gb1 diizeyleri agisindan anlamli bir fark gézlenmedi (p>0,05). Ozellikle
splenektomi yapilan hastalarda, yapilmayanlara gbre anlamli derecede daha yliksek Lyso-Gbl

seviyeleri sergilendi (p<0.05).

Sonug: Bulgularimiz Lyso-Gb1'in GH igin spesifik bir biyobelirte¢ olarak kullanimini desteklemektedir.
Tedavi edilen grupta fedavi éncesi Lyso-Gb1 seviyeleri bilinmemekle birlikte, sonuglarimiz Lyso-Gb1'in
GD'de hastaligin ilerlemesini ve tedavi etkinligini izlemedeki roliinii daha fazla aydinlatmak icin daha
blyik, boylamsal ¢alismalara olan ihtiyacin altini giziyor.

Anahtar Sozciikler: Biyobelirteg, Gaucher hastaligi, glukozilsfingozin, Lyso-Gb1l, lizozomal depo

hastaliklari.

INTRODUCTION

Gaucher Disease (GD) stands as the most
common lysosomal storage disorder, attributable
to biallelic mutations in the GBA gene. These
mutations disrupt the normal function of the -
glucocerebrosidase enzyme, essential for
cleaving glucosylceramide into glucose and
ceramide in unaffected individuals (1). Classified
based on neurological involvement, GD
manifests in three distinct forms: Type | (T1GD),
Type Il (T2GD), and Type Il (T3GD) (2).
Although the majority of Turkish patients have
been reported to have T1GD, there are regional
differences in Turkey (3-5). As the burden of GD
is profound, the patients often experience severe
symptoms across multiple somatic organs.
However, these effects can be mitigated through
treatments such as enzyme replacement therapy
(ERT) or substrate reduction therapy (SRT),
which have shown efficacy, particularly in the
management of T1GD and T3GD (6).

Diagnosis typically follows clinical suspicion, with
initial assessments focusing on reduced acid [3-
glucocerebrosidase activity in blood and/or
tissues, and is confirmed through genetic
analysis identifying pathogenic variants in the
GBA gene (2). Traditional biomarkers for GD,
including acid phosphatase, angiotensin-
converting enzyme, ferritin, chitotriosidase, and
chemokine ligand 18, have been employed for
assessment and follow-up. However, their lack of
disease specificity and sensitivity has been a
significant limitation, often resulting in diagnostic
uncertainty. The discovery of
glucosylsphingosine (Lyso-Gbl), a deacylated
derivative of glucosylceramide, has advanced the
search for a definitive biomarker. Lyso-gbl has
been consistently elevated in individuals with GD,
positioning it as a potential key indicator for
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diagnosing the disorder. Nonetheless, there is
still a need for studies focusing on the specificity
of Lyso-Gb1 in reflecting the presence of GD and
its fluctuation in response to therapeutic
interventions (7).

Given the necessity for tracking disease
progression and gauging response to treatments,
our research is dedicated to affirming the
biomarker’'s clinical significance. Our
investigation presents a thorough comparative
study of the levels of several biomarkers in GD
patients relative to healthy individuals. By
employing both longitudinal and cross-sectional
methods, we investigated the effects of treatment
regularity on a variety of essential disease
indicators, with an emphasis on Lyso-Gbl. The
treatment regimen consisted of ERT. The
indicators included measurements of Lyso-Gbl,
platelet counts, hemoglobin, ferritin, and
chitotriosidase levels. Furthermore, we assessed
the effect of splenectomy on Lyso-GHbl
concentrations among the patient cohort.
Exploring the complexities of GD through the lens
of our dataset reveals intriguing avenues for
investigation, particularly in understanding how
genotypic variations influence the clinical severity
and treatment outcomes of this condition. One
area of focus is the relationship between specific
genotypes and the clinical manifestations of GD.
It is hypothesized that patients exhibiting certain
genotypic  classifications, such as being
homozygous for allele N370S, may present
milder clinical symptoms and show more
significant improvements in blood biomarkers
following treatment compared to those with other
genetic backgrounds. Furthermore, the timing of
diagnosis poses another critical factor in the
management and prognosis of the disease. It is
posited that an early diagnosis could lead to
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more effective disease management and better
clinical outcomes, as evidenced by improvements
in key blood biomarkers. Moreover, this dataset
prompts an examination of potential gender-
specific  differences in  both the clinical
presentation of GD and the response to
treatment, suggesting that male and female
patients may experience and respond to the
disease in distinct ways. Additionally, the study
aims to delve into how specific genotypes
correlate  with baseline levels of certain
biomarkers, such as chitotriosidase and Lyso-
Gb1, and how these levels change in response to
treatment across different genotypes. This
multifaceted research approach not only seeks to
unravel the genetic underpinnings of GD but also
aims to enhance our understanding of its clinical
implications and inform more tailored treatment
strategies.

MATERIALS and METHODS
Categorization of Study Groups

The present case-control study encompassed
seventy participants (Figure-1). The participants
were divided into a control group (n=33) and a
case group (n=37). The latter, comprising GD
patients, was subdivided into four categories
based on treatment adherence. These included:
patients with Type 1 GD (T1GD) and Type 3 GD
(T3GD) who received continuous treatment
(termed the regular T1GD and regular T3GD
groups, respectively), patients who had
discontinued treatment for six months or longer,
constituting the irregular T1GD group; and
untreated patients, referred to hereafter as
‘native’ patients. This segmentation facilitated a
detailed analysis aimed at identifying variations in
clinical and biochemical parameters among
different treatment statuses within the GD cohort.
Of note, the case group included 32 patients with
T1GD and five with T3GD.

-
Control Group
(Healthy Individuals) Regular T1GD
(n=33) (n=23)
.
Study Groups
(n=70) (
( Regular T3GD
Case Group (n=5)
(GD patients) .
(n=37)
L Irregular T1GD

(n=6)

Native T1GD

(n=3)

Figure-1. Categorization of study groups. N: Number of individuals; GD: Gaucher’s Disease; T1GD: Type1
Gaucher’s Disease; T3GD: Type3 Gaucher’s Disease.

Demographic, Clinical and Laboratory
Characteristics

The study examined various demographic,
clinical, and laboratory parameters, including type
of GD (T1GD or T3GD), gender, age at diagnosis
age at treatment, genotypic classification based
on alleles 1 and 2, type of treatment

Volume 63 Issue 4, December 2024 / Cilt 63 Sayi 4, Aralik 2024

(imiglucerase or taliglucerase-a) and dosage of
treatment (30 or 60 U/kg/g2wks; low or high
dose, respectively), the occurrence of surgical
intervention (splenectomy), the presence of
comorbid diseases (none vs. one or more), and
blood ferritin (F) level-1 and -2, blood hemoglobin
(HB) level-1 and -2, white blood cells (WBCs)
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count-1 and -2, blood platelets (PLT) count-1 and
-2, blood chitotriosidase (C) level-1 and -2, blood
lyso-Gb1 (L) level-1 and -2.

These parameters were systematically assessed
to understand their interrelations and correlations
with several outcomes. The second
measurements were reported six months later
than the first measurements.

Measurement of Plasma Lyso-Gb1 Levels by
LC-MS/MS

In the study, high-purity glucosylsphingosine and
lyso-lactosylceramide were used as primary and
internal standards, respectively, sourced from
reputable suppliers. The analytical process
involved ultra-performance liquid chromatography
(UPLC) using a Waters ACQUITY system with a
specific methanol and formic acid mobile phase
protocol. Mass spectrometry was performed
using a Waters XEVO TQD system, employing
enhanced ionization conditions and gas flows for
precise guantification. The method developed by
Ouyang et al. Has been modified and used (8).
100 uL of Lyso GB-2 (IS) (50 ng/mL, prepared in
methanol) and 1 mL of methanol/acetone (V/V,
1/1) were added to 50 uL of plasma and vortexed
for 30 seconds. The mixture is then centrifuged at
14000 g for 10 minutes at +4 °C. The
supernatant is transferred to an LC-MS MS plate
and evaporated under nitrogen gas and then

600.00

500.00

400.00

300.00

Lyso1st

200.00

100.00

39

0.00 _‘45_

Control

reconstituted with 100 pL of methanol. After
having vortex-mixed thoroughly for 30 seconds, a
volume of 2 uL was injected into the LC-MS/MS
system.

Statistical Analysis

Descriptive statistics such as mean, standard
deviation, median, minimum and maximum
values, as well as frequency and percentages,
were calculated. The Kolmogorov-Smirnov and
Shapiro-Wilk tests were applied to assess the
normal distribution of the variables. Comparative
analyses were performed using the Mann-
Whitney U test for quantitative data, the Wilcoxon
test for repeated measures, and the Chi-square
test for qualitative data. Statistical analyses were
conducted using SPSS version 25.0. Results with
p<0.05 were considered as statistically
significant.

RESULTS

Comparative Analysis of Lyso-Gb1 Levels
Between Multiple Groups

The difference in Lyso-gbl results between the
healthy individuals (control) (n=33) and GD
patients (case) (n=37) is statistically significant
(Mann-Whitney U test, p<0.001) (Figure-2,
Figure-3).

35

Case

G01_n70

Figure-2. Comparison of Lyso-Gb1 levels between healthy individuals (control) and GD patients (case).

516

Ege Journal of Medicine / Ege Tip Dergisi
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200.00
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45

0.00 | 39

Healthy Control

Regular T1GD
(GO) (G1

G1)

Regular T3GD

=

Irregular (T1GD)

Native (G1TD)
(G2) (G3) (G4)

Figure-3. Comparative analysis of Lyso-Gb1 levels between multiple groups.

Comparative Analysis of Demographic and
Clinical Features

Table-1 presents a comparative analysis of
demographic and clinical features across study
groups concerning treatment adherence. The
groups are categorized by disease type, gender,
surgical intervention, comorbid diseases, and
genotype classification. The treatment adherence
is divided into regular and irregular.

Table-1 shows that 71.4% of girls (20 out of 28)
adhered regularly to treatment, whereas 28.6% of
boys (8 out of 28) did so. In contrast, a higher
proportion of boys showed irregular adherence
(66.7%, 4 out of 6) compared to girls (33.3%, 2
out of 6). The p-value for gender is 0.076, which
is above the conventional threshold of 0.05 for
statistical significance. This suggests that there is
no statistically significant difference in treatment
adherence between boys and girls in this study.

In terms of disease types, T1GD and T3GD are
compared. Of the patients with T1GD, 82.1% (23
out of 28) had regular adherence, and all patients
with T1GD (6 out of 6) who were non-adherent
were irregular. There were no patients with T3GD
who were irregular in their adherence. The p-
value here is 0.559, indicating no statistically
significant difference between the disease types
T1GD and T3GD in terms of treatment
adherence.

When looking at surgical intervention, 25% of
splenectomized patients (7 out of 28) were

Volume 63 Issue 4, December 2024 / Cilt 63 Sayi 4, Aralik 2024

regular in their adherence, compared to 75% of
non-splenectomized patients (21 out of 28). For
irregular adherence, 16.7% were splenectomized
(1 out of 6), and 83.3% were non-splenectomized
(5 out of 6). The p-value is 1, signifying no
statistical significance in adherence to treatment
between splenectomized and non-
splenectomized groups.

In brief, the data from Table-1 suggests no
statistically ~ significant association between
treatment adherence and the demographic or
clinical features studied, given the p-values are
all above the standard threshold of 0.05. This
means that the differences observed in
adherence rates across gender, disease type,
and surgical intervention are not statistically
significant and could be due to chance.

The first measurement Lyso-Gbl value in the
splenectomy group was significantly (p < 0.05)
higher than the non-splenectomy group. In the
splenectomy group, the second measurement
Lyso-Gbl value did not show a significant
change (p>0.05) compared to the first
measurement. In the group without splenectomy,
the second measurement Lyso-Gb1 value did not
show a significant change (p>0.05) compared to
the first measurement. The amount of Lyso-Gbl
change in the second measurement did not differ
significantly (p > 0.05) in the groups with and
without splenectomy (Table-2).
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Table-1. Comparison of demographic, clinical, and genotype characteristics of GD patients.

Gender Sl CoM Genotype Classification
o) B c
Female Male NS S Unknown -9 N370S  N370S  Non-
more
+/+ +/- or -/+ N370S
Count 18 5 16 7 17 6 84 1441 1p
Regular E’g’c‘)ﬁfd 16.1 6.9 18.0 5.0 16.2 6.8 5.6 13.7 3.7
T1GD
% within
Group 78 22 70 30 74 26 35 61 4
Count 2 3 5 0 3 2 0a 0a 5p
Regular E)g’:lf;‘fd 35 15 3.9 11 35 15 1.2 3.0 0.8
T3GD
%owithin -, 60 100 0 60 40 0 0 100
Group
Count 2 4 5 1 3 3 0 6 0
Irregular E’g’fﬁ‘fd 4.2 1.8 4.7 1.3 4.2 1.8 15 3.6 1.0
T1GD
% within 54 67 83 17 50 50 0 100 0
Group
Count 2 1 3 0 3 0 1 2 0
Native E’g’fﬁ‘fd 2.1 0.9 2.4 0.6 2.1 0.9 0.7 1.8 0.5
T1GD
%within o, 33 100 0 100 0 33 67 0
Group

Sl: Surgical Intervention, NS: Non-splenectomized, S: Splenectomized, CoM: Comorbidity. *Chi-square (X? test (Fisher’s Exact:
Gender p=0.103; Surgical Intervention p=0.468; Comorbidity p=0.488; Genotype Classification: p<0.001)

Table-2. Comparison of laboratory test levels according to splenectomy.

) Splenectomy (-) Splenectomy (+)

Variable ) ) p
Meanztsd Median Meanztsd Median

Lyso-Gb1

First 438 36.9 30.9 1203 £ 77.0 117.1 0.008 "
Second 330 & 36.6 21.8 1113 ¢ 43.8 129.1 0.001 "
Variation 53 % 22.8 -2.6 9.0 £ 50.5 2.0 0545 ™

Variation in groups p 0.145 W 1.000 "

™ Mann-Whitney u test /" Wilcoxon test

Pharmacological Treatment Distribution in The therapy was continued for an average
Gaucher’s Disease Patients duration of 26.8 months, with a standard
In the treatment cohort for GD, a total of thirty —deviation of 13.5 months, ranging from 6 to 36
individuals received imiglucerase, while another ~months in length. Throughout the treatment
four were administered taliglucerase-alfa. ERT  Period, no serious adverse effects were reported.
was dosed between 30 and 60 units per kilogram

biweekly (U/kg/g2wk) (Table-3).
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Table-3. Distribution of GD patients according to treatment regimens.

Treatment Regimen Regular Irregular
) ) Total (N)
Agent Name Dose* N Ratio (%) N Ratio (%)
) 30 12 71 5 23 17
Imiglucerase
60 13 100 0 0 13
) 30 1 50 1 50 2
Taliglucerase-a
60 2 100 0 0 2

*Ulkg/q2wk

Table-4. Results of clinical and laboratory features across GD patient groups according to treatment adherence.

Treatment adherence Regular Irregular
Variable Meanztsd/n-% Median Meantsd/n-%  Median P
Age of diagnosis 174 =+ 177 11.5 237 + 159 205 0222 "
Girl 20 71.4% 2 33.3% X2
Gender 0.076
Boy 8 28.6% 4 66.7%
Type | 23 82.1% 6 100% X2
Gaucher
Type I 5 17.9% 0 0.0%
) 21 75.0% 5 83.3% X2
Splenectomy 1.000
) 7 25.0% 1 16.7%
Lyso-Gb1 637 + 589 48.7 112.7 + 67.7 93.0 0031 "
wBC 6680 + 2512 6010 8200 =+ 2247 7020 0.140 "
PLT (x10°) 2227 + 610 2315 1710 = 252 158.0 0.026 "
Hemoglobin 13.0 + 14 12.7 142 + 038 141 0.072 "
Ferritin 230.8 + 333.3 92.5 386.8 + 3424 2740 0118 "
Chitoriosidase 49.4 + 38.7 51.0 97.0 + 104 91.0 0041 "
™ Mann-whitney u test/ * Chi-square test
Tablo-5. Comparison of laboratory test levels according to genotype classification.
e e
Non-N370S
++ +/- or -1+
(n=6) P
(n=9) (n=19)
Meantsd Median Meantsd Median Meantsd Median
Lyso-Gb1l 56.66 + 7357 28.35 85.75 + 63.66 28.35 48.93 + 3216 48.17 0.2485 ¢
WBC 6421 + 2675 5290 7033 + 2212 6730 7340 + 3578 6590 0.6515 *
PLT (x103) 214113 + 73.28 227500 199.89 + 50.92 189.00 266.80 * 43.30 251.00 0.0701*
Hemoglobin 13.46 + 1.38 13.70 13.02 + 1552 12.95 13.30 + 0.79 13.00 0.7773 %
Ferritin 235.0 + 2145 1695 302.1 + 405.7 133.0 71.33 + 37.87 83.0 0.3616 ¢
Chitoriosidase  24.53 + 3492 95 67.35 + 3819 71.00 53.30 + 27.67 62.00 0.0484 ¢

“Kruskal Wallis test
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Comparison of GD patient groups according
to treatment adherence

There was no significant difference (p > 0.05)
between the study groups that received regular
treatment and those that did not receive regular
treatment in terms of patients’ age, gender

characteristics, GD type, and splenectomy
(Table-4).
Lyso-Gbl in the group receiving regular

treatment was significantly (p < 0.05) lower than
the group not receiving regular treatment. WBC,
hemoglobin, and ferritin did not show any
significant difference (p > 0.05) between the
groups receiving regular treatment and those not
receiving regular treatment. PLT in the group
receiving regular treatment was significantly (p <
0.05) higher than the group not receiving
treatment. In the regular treated group,
chitotriosidase was significantly (p < 0.05) lower
(Table-4).

When the data obtained were compared
according to genotypes, a significant difference
was found between the groups only in
chitotriosidase levels (Table-5). While
chitotriosidase enzyme activity in genotype 1 was
found to be significantly lower than that in
genotype 2, no significant difference was found
between genotypes A and C and genotypes B
and C.

Comparison of Laboratory Test Levels
Between Regular Treated T1GD and T3GD
Patients

The Mann-Whitney U test outcomes offer a
compelling narrative about how Type 1 and Type
3 Gaucher Disease patients differ, especially in
terms of diagnostic and treatment timelines.
Notably, the age at which patients are diagnosed
is markedly different, as evidenced by a
significant p-value of. 001. This significant
variation extends to the initiation of treatment,
with an equally significant p-value of. 001,
suggesting a divergence in the onset of
therapeutic intervention between the two disease
types. Doses for both initial and subsequent
therapies also diverge between patient groups,
indicated by p-values below the. 05 significance
level, although these differences are not as
pronounced as those observed in age-related
factors. In contrast, for Ferritin and Hemoglobin
levels, and for White Blood Cells and
Chitotriosidase levels, the analysis does not
reveal any notable differences, with p-values not
meeting the threshold for statistical significance.
However, the Platelet Count stands at the cusp of
significance with a p-value of. 044, hinting at a
potentially noteworthy difference in platelet
counts that may require additional scrutiny.
Lastly, the p-value of. 569 for Lyso-Gbl levels
points to no significant difference in this
biomarker among the two groups of GD patients
(Table-6).

In the group receiving regular treatment, WBC,
PLT, hemoglobin, ferritin, and chitotriosidase did
not change significantly (p > 0.05) 6 months after
treatment compared to first values, while Lyso
Gbl levels were found to be significantly lower (p
=0.0074) (Table-7).

Table-6. Comparison of laboratory test levels between regular treated TLGD and T3GD patients.

Disease type Gaucher Type |

Gaucher Type lll

Variable Mean*sd Median Meantsd Median P

Lyso-Gb1 67.4 + 628 50.12 46.72 + 3545 47.57 0600 "
WBC 6522 + 2278 5990 7340 + 3578 6590 0603 "
PLT (x10°) 2122 + 606 222.0 266.8 + 439 251.0 0.064 "
Hemoglobin 12.9 + 1.5 12.6 13.3 + 0.8 13.0 0415 "
Ferritin 256.0 + 3529 110.0 713 £ 379 83.0 0315 "
Chitoriosidase 48.4 £ 415 44.5 533 & 277 62.0 0634 "

™ Mann-whitney u test
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Table-7. Comparison of laboratory levels 6 months later in groups receiving regular treatment.

First Lyso-Gb1

Second Lyso-Gbl

Variable p
Meanztsd Median Meanzsd Median

Lyso-Gb1 58.22 + 61.42 39.25 4551 + 43.38 27.17 0.0074 "
WBC 6728 + 2547 6500 6966 + 2475 6520 0.585 W
PLT (x10%) 2396 + 486 240.0 2372 + 497 238.0 0985 "
Hemoglobin 12.8 + 1.4 12.7 12.9 * 1.4 12.9 0.192 w
Ferritin 1615 + 2019 77.0 1509 184.2 72.0 0.415 w
Chitoriosidase 47.8 + 354 51.0 47.1 * 374 50.0 0.583 w

Demographic and Clinical Features of Native
Patients

Table-8 presents data on patients diagnosed with
GD (T1GD) that received no treatment (G4,
native patients). The list includes criteria such as
age at diagnosis, age at treatment
commencement, genotypic information, surgical
history, and lyso-gb1 levels, a biomarker for GD.
The first patient was diagnosed at the age of 2
months but has not yet started treatment. Their
genotype shows a combination of N370S and
R463H alleles. They have not undergone
splenectomy, and their lyso-gb1l level is recorded
at 375.92 ng/mL.

The second patient was diagnosed at 19 years of
age and began treatment at the same age. Their

their lyso-gbl level is considerably higher, at
574.00 ng/mL.

The third patient received their diagnosis at 62
years old, which is also when they started
treatment. Their genotype is a homozygous
N370S mutation. They have not undergone a
splenectomy, and their lyso-gbl level is 82.01
ng/mL, which is markedly lower than the levels
observed in the younger patients.

All the data pertains to individuals with TLGD and
none have had a splenectomy. The data also
indicates variability in the age of diagnosis,
treatment initiation, and lyso-gbl levels among
the patients. However, there is a considerable
range in both age at diagnosis and Lyso-gbl
levels, with the youngest having not yet started

genotype is N370S/R159M. Similar to the first treatment. The mutations vary across the
patient, they have not been splenectomized, and  patients,  potentially  correlating ~ with  the
differences in Lyso-Gbl levels.
Table-8. Demographic and clinical features of native patients.
Variable Patient-1 Patient-2 Patient-3
Gender Male Female Female
Disease Type T1GD T1GD T1GD
Age at diagnosis 2 months 19 years 62 years
Ferritin Level 81 201 1624
Hemoglobin Level 125 115 11.3
WBC Count 8090 4570 4370
PLT Count (Nx10°) 170 63 131
Chitoriosidase Level 121 104 53
Lyso-Gb1l Level 375.92 574.00 82.01
Allel | N370S N370S N370S
Allel 1I R463H R159M N370S
Sl NS NS NS
GD: Gaucher Disease; WBC: White blood cells; PLT: Platelet; SI: Surgical Intervention.
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DISCUSSION

In this study, we investigated whether Lyso-Gb1l
has a role only in the diagnosis of GD or also has
a role in disease monitoring that reflects
treatment consistency. Our results show that in
GD, Lyso-Gbl is a reliable biomarker for
diagnosis and treatment monitoring.

Our first remarkable finding is that the Lyso-Gb 1
level shows a correlation to treatment adherence.
In the patient group compatible with treatment
chitotriosidase and Lyso-Gbl were found to be
significantly lower than the group that did not
comply with treatment. While there was no
significant change in the WBC, PLT, hemoglobin,
ferritin, and chitotriosidase levels in the patient
group receiving treatment in our cohort, which
was measured for the second time after 6
months, we found a significant change in only
Lyso-Gbl levels. Our second finding is Lyso-Gbl
levels appear to correlate according to
splenectomy supported by our data from the
comparison of laboratory test levels according
to splenectomy.

Previous studies have found an association
between Lyso-Gbl levels and treatment
adherence. While treatment interruptions have
been known from case reports and a small case
series (9-12) Cozma et al showed that Lyso-Gb1l
increased in the group that had ‘treatment
holidays’. Continuing treatment with SRT may be
an option in this patient group whose non-
compliance with ERT. While ERT is a treatment
method that can only be applied in hospitals
under the supervision of a physician in our
country, SRT is a per-oral treatment option.
Dinur et al proved the important role of Lyso-Gb1l
levels in the treatment decisions of patients with
GD (13).

We presented in detail the laboratory and clinical
features of three native patients from our study
cohort. They have a considerable range in both
age at diagnosis and Lyso-Gb1l levels. Although
Lyso-Gbl is not included among the criteria for
starting treatment for GD within the legal rules in
our country, it is legally among the criteria for
starting treatment in Israel, which is the country
where GD is most common (13, 14). We also
believe that Lyso-Gbl should be among the
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treatment initiation criteria based on the results
we obtained from our study.

Genotype-phenotype correlation is well well-
recognized in GD (3, 15). In our cohort,
numerically higher plasma Lyso-Gb1l

concentrations were observed in patients with
non-N370S genotype; no statistically significant
difference in Lyso-Gbl concentration was
observed between patients with different disease
types or mutation types. Although there is a
publication in the literature stating that Lyso-Gb1l
level is related to genotype (16), there are also
publications showing that there is no significant
statistical relationship (17-19). In our cohort of
limited size, genotype did not seem to be
correlated with the disease course. Further
studies that monitor more frequently and in large
groups are needed to provide more clear
information.

In line with most previous studies, Lyso-Gbl
levels were also correlated with splenectomy in
our study population (7, 20). Tylki-Szymanska et
al. Reported an interesting study data obtained
from 64 GD. Lyso-Gbl was not dependent on
splenectomy status (19). It would be worth a
further biochemical investigation of whether the
levels of Lyso-Gbl correlated non-correlated in
splenectomized patients in prospective studies.
We have some limitations as follows. First, we
did not have pre-treatment Lyso-Gbl
concentrations in the treated cohort. Second, the
number of patients in our cohort was a small
group of total GD patients in the world. Third, we
did not have more measurements in a long
follow-up period.

CONCLUSION

In summary, our study shows that Lyso-Gb1l is a
promising marker in diagnosis and in evaluating
the treatment periods. Since its association with
the pathogenesis of the disease, Lyso-Gb1l must
be considered when developing new strategies
for treatment.

Conflict of interest: No conflict of interest was
declared by the authors.
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Mid-term outcomes of Osgood-Schlatter patients undergoing arthroscopic
excision

Artroskopik eksizyon uygulanan Osgood-Schlatter hastalarinin orta dénem sonuglari
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ABSTARCT

Aim: If surgical intervention is necessary for Osgood-Schlatter patients, a number of surgical
techniques including open surgical, arthroscopic and bursoscopic procedures are available. The aim of
this study was to evaluate the mid-term clinical results of patients who underwent arthroscopic
excision with the diagnosis of OSD.

Materials and Methods: This study was modeled with a retrospective design.16 patients who
underwent arthroscopic ossicle excision were included in this study. The Visual Analog Scale (VAS)
Score, Tegner Activity Scale and Lysholm Knee Score forms were administered to the patients in
order to compare their pre-operative and post-operative condition. In addition, complications such as
infection, residual bone fragments, re-hospitalization or recurrence were evaluated and recorded.

Results: A total of 16 patients were included in the study, and of these patients, 11 (68.75%) were
male and 5 (31.25%) were female. The mean age of the patients is 28.8 (2041 + 7) years. The mean
follow-up period was 82.9 (61-108 + 15) months. The mean time for return to sports-related training
activities for all of the patients was 9.2 (8—11) weeks. The mean VAS decreased from 6.8 + 1.1 points
preoperatively, to 5.7 + 1.3 at the final follow-up (P < 0.001). In addition, the mean Tegner Activity
Level score improved from 5.7 + 0.6 preoperatively to 7.8 + 0.9 at the final follow-up (P < 0.001). The
mean Lysholm Knee Scale score was 77.4 + 4.6 points in the preoperative period, increasing to 97.7 +
5.8 points at the final follow-up (P < 0.001). In one patient, recurrence occurred at the 105th
postoperative month and revision surgery was performed.

Conclusion: Arthroscopic ossicle excision for OSD can be considered an adequate technique when
the mid-term results are evaluated. Although rare, recurrence may occur after arthroscopic surgery.In
order to demonstrate the superiority of the arthroscopic method over open surgical procedures,
comparative studies containing long-term results are required.

Keywords: Osgood-Schlatter, knee, arthroscopy, arthroscopic excision.
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Amag: Osgood-Schlatter hastalarinda cerrahi miidahale gerekiyorsa agik cerrahi, artroskopik ve
bursoskopik islemler de dahil olmak (izere ¢ok sayida cerrahi teknik mevcuttur. Bu ¢alismanin amaci
Osgood-Schlatter tanisiyla artroskopik eksizyon uygqulanan hastalarin orta dénem klinik sonuglarini
degerlendirmektir.
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Gere¢ ve Yontem: Bu calisma retrospektif olarak modellenmistir. Artroskopik kemikgik eksizyonu
yapilan 16 hasta ¢alismaya dahil edilmistir. Hastalarin ameliyat 6ncesi ve ameliyat sonrasi durumlarini
karsilastirmak amaciyla Gérsel Analog Skala (VAS) Skoru, Tegner Aktivite Skalasi ve Lysholm Diz
Skoru formlari uygulanmistir. Ayrica enfeksiyon, kalinti kemik pargalari, yeniden hastaneye yatis veya
niiks gibi komplikasyonlar da degerlendirilerek kaydedildi.

Bulgular: Calismaya toplam 16 hasta dahil edildi ve bu hastalarin 11'i (%68,75) erkek, 5'i (%31,25)
kadindi. Hastalarin ortalama yagi 28,8 (20-41+7) yildi. Ortalama takip stiresi 82,9 (61-108 + 15) ayd..
Tim hastalarin sporla ilgili antrenman faaliyetlerine déniis siiresi ortalama 9,2 (8-11) haftayd..
Ortalama VAS ameliyat éncesi 6,8 + 1,1 puandan son takipte 5,7 + 1,3'e diistii (p<0,001). Ek olarak,
ortalama Tegner Aktivite Diizeyi skoru ameliyat 6ncesi 5,7 + 0,6'dan son takipte 7,8 £ 0,9'a yiikseldi
(p<0,001). Ortalama Lysholm Diz Skalasi skoru ameliyat 6ncesi dénemde 77,4 + 4,6 puan iken, son
takipte 97,7 £ 5,8 puana yiikseldi (p<0,001). Bir hastada postoperatif 105. ayda niiks gelisti ve
revizyon ameliyati uyguland..

Sonug¢: Osgood-Schlatter hastaligi igin artroskopik kemikgik eksizyonu, orta dénem sonugclari
degerlendirildiginde yeterli bir teknik olarak disliniilebilir. Artroskopik cerrahi sonrasi nadir de olsa
niiks meydana gelebilir. Artroskopik ydntemin agik cerrahi islemlere (stiinliigiinii ortaya koymak

amaciyla uzun dénemli karsilastirmali ¢alismalar yapilabilir.
Anahtar Sézclikler: Osgood-Schlatter, diz, artroskopi, artroskopik eksizyon.

INTRODUCTION

Osgood-Schlatter disease (OSD) is a traction
apophysitis of the tibial insertion of the patellar
tendon (1). It occurs as a result of repeated
mechanical strain of the quadriceps femoris
muscle on the tibial tubercle. OSD is manifested
by painful inflammation at the point of attachment
of the patellar tendon on the tibial tubercle
(2).0SD patients are mostly asymptomatic, but
roughly 25% of patients experience pain that
occurs especially during and after physical
activity and swelling around the tibial tubercle (3,
4). The aforementioned symptoms most often
occur in males between the ages of 10-15, and
in females between the ages of 8-13 (5).
Although symptoms improve in most patients
after the completion of skeletal maturation, these
symptoms may persist and/or appear in a
number of patients (6, 7).

Conservative therapy is carried out as the first
step when symptoms appear. Conservative
therapy for OSD consists of cold application,
immobilization, rest, and adjunctive use of non-
steroidal anti-inflammatory drugs (2, 4). In some
patients, conservative treatment does not lead to
adequate relief and a return to a normal level of
activity. In these patients, surgical intervention
may help to relieve pain and rehabilitate patients
to a normal level of activity (8, 9). If surgical
intervention is necessary, various surgical
techniques have been suggested ranging from
ossicle resection to fusion (10). There are a
limited number of publications in the literature on
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the results of arthroscopic ossicle excision, which
is one of these techniques. In most studies on
this subject, open surgical procedures have been
preferred for ossicle excision. Open surgical
procedures cause irritation, especially in
squatting and kneeling situations, due to the scar
tissue located in the anterior part of the knee
(11). Due to these negative effects, arthroscopic
ossicle excision has become popular, especially
in the last decade. It was thought that the
arthroscopic excision techniqgue would have
advantages over the open technique in
accelerating both cosmetic and functional
recovery. In addition to these positive aspects,
the fact that the arthroscopic technique enables
ossicle excision and provides a limited
opportunity for tubercleplasty that has been
stated as one of the disadvantages of this
technique (11). Apart from this basic information,
there are a limited number of publications in the
literature on the results of arthroscopic ossicle
excision, which is one of these techniques.

The aim of this study was to evaluate the mid-
term clinical results of patients who underwent
arthroscopic excision with the diagnosis of OSD.

MATERIALS and METHODS

Patient Selection

This study was modeled with a retrospective
design. The necessary permissions for the study
were obtained from the ethics committee of our
university. All patients signed an informed
consent form for participation in this study.
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Patients who underwent arthroscopic excision
with a diagnosis of OSD between May 2011 and
August 2014 were evaluated retrospectively.
Patients who had knee surgery for another
reason and had neurovascular pathology in the
extremity that underwent surgery were not
included in the study. A total of 17 patients met
the inclusion criteria, and of these 17 patients, 1
did not volunteer to participate in the study.

All of the patients in the study diagnosed with
OSD were primarily treated with conservative
therapy, including cold application, elevation, rest
and non-steroidal anti-inflammatory drug therapy.
After providing the necessary information,
arthroscopic excision treatment was
recommended to patients whose pain persisted
and activities were restricted despite 6 months of
conservative treatment. Arthroscopic excision
was performed on patients who accepted the
operation in order to treat the OSD.

Surgical Procedure

All of the patients were operated on by the same
surgeon (MU). The operations were performed
under anesthesia after applying a pneumatic
lower extremity tourniquet. Anteromedial portals,
opened close to the patellar tendon, and
anterolateral portals were used for imaging and
operation. Patients were first checked for any
additional intraarticular ~ pathologies. No
intraarticular pathology was present in any of the
patients included in the study. After checking the
intraarticular area, the retro-patellar and
infrapatellar fat pads were debrided away with
the help of a shaver to get a clearer image and
expand the operation area. After the bone
structure was reached, it was freed from soft
tissue with the help of a shaver, punch, and
radiofrequency. Then, the bone structure was
exposed using a grasper. Complete exposure of
the bone structure was confirmed intra-
operatively via C-arm imaging. After the bone
structure was exposed, debridement was applied
to the anomalous parts of the retro-patellar
surface of the patellar tendon. The disordered
parts of the tibial tubercle were rearranged with
the help of a burr. Then, the operation was
finalized Figure-1.

Rehabilitation

All of the patients were given weight-bearing,
joint range of motion, and quadriceps exercises,
as tolerated, on the 1st day post-op. The patients
were allowed to return to both daily activities and
sports without any restrictions after 6 weeks.
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Figure-1. Arthroscopic view before ossicle excision
(A). Arthroscopic view after ossicle excision (B).

Clinical Assessment

The Visual Analog Scale (VAS) Score (12),
Tegner Activity Scale (13), and Lysholm Knee
Score (14) forms were administered to the
patients in order to compare their pre-operative
and post-operative condition. In addition,
complications such as infection, residual bone
fragments, re-hospitalization or recurrence were
evaluated and recorded Figure-2.

Figure 2: Antero-
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Figure-2. Antero-posterior (AP) knee X-ray before
arthroscopic excision (A). Lateral knee X-ray
before arthroscopic excision (B). Sagittal
knee MRI section before arthroscopic
excision (C). Antero-posterior (AP) knee X-
ray after arthroscopic excision (D). Lateral
knee X-ray after arthroscopic excision (E).

Statistical Analysis

Statistical analysis was performed with IBM
SPSS Statistics for Windows 18.0 (IBM Corp.,
Armonk, NY, USA). The VAS score, Tegner
Activity Level score, and Lysholm Knee Scale
score preoperative and postoperative outcomes
were compared and statistical parameters were
calculated (mean, standard deviation, minimum,
and maximum value). The t test was applied to
determine statistical significance between the pre
and postoperative scores.
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RESULTS

A total of 16 patients were included in the study,
and of these patients, 11 (68.75%) were male
and 5 (31.25%) were female. The mean age of
the patients is 28.8 (20—41 £ 7) years. The mean
follow-up period was 82.9 (61-108 + 15) months.
None of the patients had any infection or residual
ossicles. The patients' complaints were improved
after surgery. Kneeling and squatting were
possible after surgery in all of the patients. The
mean time for return to sports-related training
activities for all of the patients was 9.2 (8-11)
weeks. The preoperative and postoperative mean
scores of VAS, Tegner Activity Level Score and
Lysholm Knee Scale score are shown in Table-1.

After all of the evaluations were completed, the
patient who was not included in the study was
admitted to our clinic stating that his preoperative
complaints had reappeared. This patient was
admitted to our clinic 105 months after the
surgery was performed. Patients have some
symptoms, pain that occurs during physical
activity and swelling around the tibial tubercle.
Direct radiography and MRI indicated that the
patient may have a recurrence of OSD or
heterotopic ossification that developed due to
surgery. The symptoms (of the patient were not
relieved after 6 weeks of conservative treatment.
Then, the patient underwent excision through an
open surgical procedure. The excised ossicle
was submitted for pathological examination and it
was concluded that the fragment was compatible
with OSD. The patient's VAS Score was 7,
Tegner Activity Scale score was 3, and Lysholm
Knee Scale score was 61 before the second
surgery. The patient returned to both daily and
sports activities without any restrictions at 6
weeks postoperatively. The patient's VAS Score
was 2, Tegner Activity Scale score was 5, and
Lysholm Knee Scale score was 82 at 8 weeks
postoperatively. Positive progress was made on
all of the scores Figure-3.

Figure-3. Antero-posterior (AP) knee X-ray taken at
the patients first hospital admission (A).
Lateral knee X-ray taken at the patients first
hospital admission (B). Sagittal knee MRI
section taken at the patients first hospital
admission (C). Antero-posterior (AP) knee
X-ray after arthroscopic excision (D). Lateral
knee X-ray after arthroscopic excision (E).
AP knee X-ray taken when symptoms of
OSD begin (F). Lateral knee X-ray taken
when symptoms of OSD begin (G). AP knee
X-ray after open excision(H). Lateral knee
X-ray after open excision (l).

DISCUSSION

OSD is a relatively common disease that
especially affects young and adolescent
populations (9). Symptoms mostly appear
between the ages of 8-15 years, and the
symptoms disappear with the completion of
skeletal maturation (15). In patients whose
symptoms do not improve and who do not
respond to conservative treatment, surgical
treatment methods can be utilized in order to
restore knee function (15, 16). The 1990 study of
Krause et al. showed that OSD does not cause a
significant loss in activity in 76% of patients if left
untreated, but only 60% of these patients can
kneel painlessly (17). This may cause OSD to
follow a worse symptomatic course and
conservative treatment options to fail, especially
in patients who need long-term knee hyperflexion
or kneeling due to religious and sports activities.
The treatment options for OSD include different
surgical procedures such as open surgical,
arthroscopic and bursoscopic procedures (10).

Table-1. Patients preoperative and postoperative mean scores

Parameter Preoperative (MeanSD) Postoperative (MeanSD) P

Visual Analog Pain Score 6,8+1,1 5,7+1,3 <0,005*
Tegner Activity Scale Score 5,7+0,6 7,8+0,9 <0,005*
Lysholm Knee Score 77,4146 97,7+5,8 <0,005*
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The most common approaches of open surgery
are the excision of the ossicle and the excision of
the prominence in the tibial tubercle (9, 16). In his
article, which discussed the results of 35 patients
who underwent ossicle excision and tibial
Tubercleplasty using the open method, Flowers
reported 95% pain relief (16). Similarly, In their
study discussing the results of patients who
underwent an open surgical procedure, Weiss et
al. reported that 2 out of 15 of their total patients
could not fully return to sports and daily activities,
and 1 of them could not reach the pre-operative
levels of activity[9]. El-Husseini et al. also
achieved similar clinical results in 37 patients'
knees that underwent excision with the open
surgical technique that El-Husseini et al. defined
themselves (18). Although clinically successful
results were achieved, it was reported that
sensitivity occurred in 10% of these patients,
especially in the surgical incision area, during the
postoperative period (9, 18, 19). Although the
clinical scores improved, iatrogenic patellar
tendon injury and surgical incision-related
problems may occur during open surgery (20).

Arthroscopy is a less invasive surgical procedure
that causes less intra-articular pathologies and
thus it has also been used in the treatment of
OSD (15, 21, 22). In their study discussing the
results of arthroscopic treatment applied to 11
professional athletes, Circi et al. reported that
there was a statistically significant improvement
in the patients' Lysholm Knee Scale scores and
Tegner Activity Level scores when compared to
the pre-operative period, and that they returned
to sports activities in a short period of 6 to 7
weeks postoperatively.(20). Circi et al. did not
report any complications in the patients who
experienced a positive progress in their clinical
scores (20). There are case reports in the
literature about OSD patients who have achieved
successful results through arthroscopic excision
using different arthroscopic surgical techniques
(15, 22-25). In some of these case reports, giant
ossicles were excised. Similar to the
aforementioned studies, significant improvement
in the clinical scores and complete return to
daily/sports activities were achieved after surgery
in all of the patients who underwent arthroscopic
excision in the current study. It is thought that the
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Results of patients who were followed up with special dressings without the
use of drains after primary total knee arthroplasty

Primer total diz artroplastisi sonrasi dren kullanilmadan 6zel pansumanla takip edilen
hastalarin sonuglari
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ABSTRACT

Aim: This study aimed to compare the clinical and functional outcomes of patients who used drains
with those who used compressive dressings without drains after tourniquetless total knee arthroplasty
(TKA) for primary gonarthrosis.

Materials and Methods: Between January 2019 and June 2023, 316 patients who had undergone
total knee replacement were retrospectively evaluated. After excluding patients who used tourniquets,
120 patients who met the inclusion criteria were included in the study. Postoperative hemoglobin
changes, early—late postoperative edema, pain, range of motion (ROM), clinical scores, and functional
outcomes for 68 patients with drain (18 males and 50 females) were evaluated and compared with
those of 52 patients without drain (11 males and 41 females).

Results: No significant difference in preoperative and postoperative hemoglobin values, 6th week
Knee Society Score (KSS)-knee, and KSS-functional scores was observed between patients with and
without drains (p > 0.05). Although a statistically significant difference in ROM was noted on the first
postoperative day, no statistically significant difference in the postoperative second-week ROM was
observed. Moreover, a significant difference in day 1 and 3 visual analog scale scores was observed
between patients with and without drains (p < 0.001).

Conclusion: The findings of this study revealed that using a drain after primary TKA is not necessary.
Although the clinical results of patients without a drain after TKA are similar to those of patients with a
drain, patients can be treated and followed up with compressive dressings without a drain.

Keywords: Complication, compressive bandage, drain, total knee replacement.

0z

Amag: Calismamizda primer gonartroz nedeniyle, turnikesiz total diz artroplastisi (TDA) yapilan
hastalarda, dren kullanilan hasta grubuyla dren kullaniimayip kompresif pansuman yapilan hasta
grubunu klinik ve fonksiyonel olarak karsilagtirmayr amacladik.

Gerecg ve Yontem: 2019-Ocak ile 2023-Haziran tarihleri arasinda total diz protezi gergeklestirilen 316
hasta retospektif olarak degerlendirildi. Turnike kullanimi olan hastalarin ¢alisma disi birakilmasi
sonrasinda dahil edilme kriterlerini iceren 120 hasta ¢alismaya dahil edildi. Dren kullanilan 68 hasta
(18 erkek,50 kadin) ile dren kullanilmayan 52 hastanin (11 erkek, 41 kadin) post-operatif hemoglobin
degisiklikleri, cerrahi sonrasi erken dénem &demleri, agri durumlari, hareket acikliklari, klinik skorlari
ve fonskiyonel sonuglari degerlendirilerek birbiri ile karsilagtirildi.
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Bulgular: Dren kullanimi olmayan hastalar dren kullanilan hastalarla karsilastiriidiginda hastalarin
pre-operatif ve post-operatif dsnem hemoglobin degerlerinde, 6. hafta Knee Society Score (KSS)-diz
ve KSS-fonksiyonel skorlarinda anlamli bir fark olmadigi gériildi. (p>0.05) Post-operatif 1. giin range
of motion (ROM)’larinda istatistiksel olarak anlamli fark olmakla beraber post op 2. hafta ROM’ari
arasinda istatistiksel olarak bir fark gbézlenmedi. Dren kullaniimayan hastalarin 1. glin ve 3. giin Visual
Analogue Scale (VAS) skorlarinda dren kullanilanlara gére anlamli fark oldugu izlendi (p <0.001).

Sonug: Bu c¢alismayla, primer TDA sonrasi dren kullaniminin mutlak gereklilik olmadigi sonucuna
varilmigtir, Total diz artroplastisi sonrasi dren kullanilmayan hastalarin klinik sonuglari dren
kullanilanlarla benzer olmakla beraber dren kullaniimadan kompresif pansuman yapilarak, hastalarin

tedavisi ve takibi mimkdindiir.

Anahtar Sézciikler: Dren, kompresif bandaj, komplikasyon, total diz protezi.

INTRODUCTION

Total knee replacement surgery is one of the
most common orthopedic surgeries and is
associated with a significant risk of bleeding as it
involves a soft tissue procedure and a surgical
procedure on the bone. Severe bleeding after
major surgery disrupts patients’ hemodynamics
and may worsen their vital signs and general
condition. Approximately 10%—38% of patients
undergoing total knee arthroplasty (TKA) require
postoperative transfusion and show an average
blood loss of 1,450-1,790 mL (1, 2).

Several studies have explored strategies for
controlling bleeding during TKA to facilitate the
surgical process and reduce postoperative
complications, such as hematoma, circulatory
disorders, and wound problems due to the lack of
circulation in the skin. These strategies include
preoperative use of erythropoietin and iron
supplements, intraoperative use of tourniquet,
tranexamic acid, hypotensive anesthesia,
bleeding control, fiberglass adhesive, and
femoral intramedullary canal occlusion with plugs
(3). In addition, several precautions have been
taken to reduce the risk of hematoma after
surgery. These precautions mainly include the
use of postoperative drains and tranexamic acid.
The effect of tourniquets and drains on bleeding
control has been evaluated previously (4). While
some studies have suggested that tourniquet and
drain are required, others have reported that the
use of tourniquet and drain is not necessary (5).
In the present study, patients who received
compressive dressing without using a tourniquet
and drain were compared with those who used a
drain.

The use of drains has advantages and
disadvantages. The main concerns of using
drains are as follows: patients are subjected to an
additional invasive procedure, the fixation
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material may cause an allergic reaction, a
superficial skin infection may develop at the drain
site, retrograde contamination may occur due to
the contact of the closed blood flow route with air
with each drain discharge, and additional surgical
costs may incur (5, 6).

This study aimed to determine whether there is a
difference in clinical and functional outcomes
after TKA when a drain is not used and followed
up with a compressive dressing versus when a
drain is used.

The main hypothesis of this study is that using
drains is not a necessity. We believe that using a
compressive dressing with appropriate wound
closure will have similar results to using a drain
and that not using a drain will positively impact
pain and range of motion (ROM) even in the early
postoperative period.

MATERIALS AND METHODS
Patients

Between January 2019 and June 2023, 316
patients who had undergone TKA were
retrospectively evaluated. After applying the
exclusion and inclusion criteria, 120 patients who
met the inclusion criteria were included in this
study (Figure-1). The included patients were
divided into two groups: those who used a drain
(group 1) and those who did not use a drain but
were followed up with a compressive dressing
(group 2). Both groups did not use tourniquets.
Group 1 included 68 patients (18 males and 50
females) and group 2 included 52 patients (11
males and 41 females). The mean body mass
index (BMI) of group 1 was 28.6 + 0.76 kg/mz,
whereas that of group 2 was 28.9 + 0.6 kg/mz,
with no statistically significant difference between
the two groups (p > 0.05). Early postoperative
visual analog scale (VAS) scores, edema
amounts, ROM on the first day, ROM at week 2,
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Knee Society Score (KSS)-knee and KSS-
functional scores at week 6, preoperative
hemoglobin values, postoperative hemoglobin
values, hemoglobin change amounts, and
surgical times were evaluated and compared
between the two groups.

The study protocol was approved by the regional
ethical committee, and all patients provided
informed consent.

316 consecutive TKA patients Exchsion criteria
1) Post-traumatic knee osteoarthritis
2) Inflammatory joint disease

4) Previous fracture surgery or

deformity on lower extremity

5) Patients who underwent bilateral

» total knee
6) Concomitant severe chronic disease
7) History of mental or psychiatric disorders, and poor
ion due to cultural, | or iti
difference
8) Patients with tourniquet use

Inclusion criteria
1) Patients unilateral TKA

2) Minimum 3 months follow-up
3) Patients undergoing unilateral THA.
35 patients with 7 patients refused
missing data to participate
68 patients with drains
_— >

used

120 patients who met the appropriate
criteria

Lo

18 male
50 female

- 52 patients without a
drain

11 male
41 female

Inclusion and exclusion criteria for the
patients.

Figure-1.

Surgical method and dressing after surgery

All arthroplasty surgeries were performed under
spinal or general anesthesia. All patients had
undergone knee arthroplasty surgery using the
standard medial parapatellar approach. There
was no use of a tourniquet. A drain was used at
the surgeon’s preference. In patients in group 1,
the drain was removed after 24 h and a standard
dressing was applied. In patients in group 2, no
drain was used, but a compressive dressing was
applied. After the sponges were placed in the
compressive dressing, tape was used to fix them.
Afterward, one or two abdominal compresses
were used around the knee, depending on the
patient’s leg circumference, followed by wrapping
of an elastic bandage containing plaster cotton
(Figure-2). The patients were dressed on the
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second postoperative day, and the sutures were
removed 1 week after the standard dressing
follow-up. In group 1, the elastic bandage was
applied after standard dressing, and the dressing
was renewed on the second postoperative day.
Routine dressing follow-up was continued, and
sutures were removed in the second week.

All patients received cruciate ligament-cutting
implants.  Preoperative and  postoperative
hemogram values, duration of surgery, and
change in hemoglobin values were recorded.

~

Figure-2. a, taping of dressing sponges; b, placing

abdominal compresses suitable for the
patient's leg size; c, cotton wrapping; d,
wrapping elastic bandage.

Postoperative follow-up

In the group without a drain, knee joint motion
began on the first day. In the group with a drain,
knee joint motion began after the drain was
removed. Patients in both groups received the
same analgesic treatment for pain management:
2*1 diclofenac sodium (75 mg), 3*1 Contramal
(100 mg), and 2*1 Parol (1 g). Patients whose
preoperative bleeding parameters were
evaluated received 0.4 clexane for deep vein
thrombosis (DVT) prophylaxis in the
postoperative period, and DVT prophylaxis was
continued for 3 weeks. Infection prophylaxis was
performed 1 h preoperatively, and antibiotic
prophylaxis was given until 48 h postoperatively.
Blood loss was calculated based on the changes
in the hemogram on days 1 and 3.

Patients were followed up for hematoma,
ecchymosis, bullae, and superficial skin infection
in the early postoperative period. Clinically, the
ROM, tension, and excessive swelling of the crus
were evaluated in terms of DVT. Suprapatellar
circumference was measured to assess
hematoma. The preoperative suprapatellar
circumferences of the patients were measured on
day 2 and at week 2 after surgery, and the

difference between the preoperative and
postoperative values was recorded.
Patients were discharged when their ROM

exceeded 90° and their general condition was
stable. Patients were examined at 2 weeks, 6
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weeks, and 3 months through outpatient clinic
visits.

Statistical analysis

The data were analyzed using the Statistical
Package for Social Sciences (version 21.0; SPSS
Inc, Chicago, lllinois, USA). All quantitative
variables were calculated using central location
measurements (mean and median) and
dispersion measures (standard deviation and
standard error). The normality of data was
determined using skewness measurements and
the Kolmogorov—Smirnov tests. Student’s t test
was used to compare normally distributed data
between the two groups. All statistical tests were
conducted two-sided with a significance level of
0.05.

RESULTS

Group 1 included 18 male and 50 female
patients, whereas group 2 included 11 male and
41 female patients. The mean age of the patients
in group 1 was 65.4 + 8.1 (range 48-85) years,
whereas that of the patients in group 2 was 65.9
1 7.2 (range 47—78) years (p > 0.05). The BMI of
the patients in group 1 was 28.6 + 0.76, whereas
that of the patients in group 2 was 28.9 £ 0.6,

Table-1. Demographic and Clinical Characteristics.

with no statistically significant difference between
the two groups (p > 0.05). All patients included in
the study were followed up by the same team
until week 6; group 1 had a mean follow-up
period of 23.04 £ 7.9 months, whereas group 2
had a mean follow-up period of 11.5 £ 9.2
months. During the follow-up period, no
complications were observed in both groups. The
demographic data and clinical results of the
patients are shown in Table-1.

The VAS scores of the patients in groups 1 and 2
were 5.7 £ 0.79 and 6.8 + 0.86, respectively, on
the first day and 5.9 + 0.82 and 3.8 + 0.69,
respectively, on the third day. A statistically
significant difference in pain scores was
observed on days 1 and 3 (p < 0.001). While
patients without drains had better ROM on day 1,
there was no statistically significant difference in
ROM between the two groups at week 2 (p >
0.05). The mean total operative time was 64.9 +
3.3 min in group 1 and 62.9 £ 3.2 min in group 2.
As a result of not using a drain, the average
surgical time was reduced by approximately 2
min. A statistically significant difference in the
duration of surgery was observed between the
two groups (p < 0.001).

Group 1 (With Drain) Group 2 (Without Drain) P value
Age (y) 65.4 + 8.1 (range 48-85) 65.9 + 7.2 (range 47-78)
Sex (female/male) 50/18 41/11
Side (right/left) 41/27 36/26
BMI (kg/m?) 28.6 £0.76 28.9+0.6 p > 0.05
Postoperative day 1 VAS 6.8 + 0.86 5.7+0.79 p <0.001
Postoperative day 3 VAS 59+0.82 3.8 +0.69 p <0.001
Postoperative day 1 ROM 92.1° £ 8.8° 94.9°+7.3° p < 0.001
Postoperative ROM at week 2 101° +12.8° 106.7° £ 12.5° p > 0.05
Preoperative Hb (g/dL), mean (SD) 134 +£1.2 13414 p>0.05
Postoperative Hb (g/dL), mean (SD) 13.2+10.1 129+14 p>0.05
rngr?%ls%b)m decrease Hb (g/dL), 45,07 05+0.16 p < 0.001
ggi"peraﬂ"e early edema (cm): 55,4 1¢m 1.7 +0.84 cm p <0.001
Postoperative [ate edema (cm): 24108 14+0.4 cm p <0.001
KSS-knee score at week 6 80.6 +9.2 79.6 9.6 p>0.05
KSS-functional score at week 6 80.8+10.4 81.6+10.9 p>0.05
Surgery time (min) 64.9+3.3 62.9+3.2 p <0.001
VAS, visual analog scale; KSS, Knee Society Score; ROM, range of motion
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While there was no statistically significant
difference in preoperative and postoperative
hemoglobin levels between the two groups (p>
0.05), a statistically significant difference in terms
of a decrease in hemoglobin level was observed
(p < 0.001). No patient was transfused in the
postoperative period unless the hemoglobin level
dropped below 8 mg/dL and their clinical status
deteriorated. Patients in both groups did not
require blood transfusions. Moreover, no
statistically significant difference in the sixth week
KSS—knee score and KSS-functional score was
observed between the two groups (Table-1).

Peripatellar ecchymosis was observed in 15
patients in group 1 and 8 patients in group 2. In
both groups, no bullae formation was observed.
Two patients in group 1 had superficial redness
and heat on their skin, but none in group 2. The
cause of the superficial skin infection and
redness around the drain was assumed to be a
reaction to the drain and Vicryl. These two
patients were treated without using antibiotics.
There was no periprosthetic infection in any of
the patients. None of the patients developed DVT
or pulmonary embolism.

The difference in diameter of the suprapatellar
region before and after surgery was used to
diagnose early and late postoperative edema. A
statistically ~ significant difference in early
(postoperative day 2) and late (postoperative
week 2) edema (p < 0.001) was observed
between the two groups.

DISCUSSION

Several studies on drain have focused on
postoperative blood loss, reduced hemoglobin,
and the need for transfusion. (4) Studies on
postoperative pain and the need for analgesics
also exist. Our study evaluated both
postoperative blood loss and hemoglobin change
and early and late postoperative clinical—
functional well-being.

Wound healing problems are frequently
encountered after TKA. The occurrence of
circulatory failure due to severe hematoma
formation and the need for revision surgeries is
one of the predisposing factors in wound healing
problems. The use of drains is an important
approach for preventing hematoma formation (7,
8). Drains are believed to reduce bleeding into
soft tissue, prevent hematoma formation, and
reduce wound site discharge (9, 10). However,
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using a drain eliminates the tamponade effect of
the hematoma and may increase blood loss (11).
In our study, although there was no statistically
significant difference in postoperative hemoglobin
values between patients with and without drains,
there was a statistically significant difference in
the amount of bleeding between them.

In our study, we benefited from the tamponade
effect of intra-articular hemorrhage using a
compressive dressing we made in the absence of
a drain. We prevented bleeding that would
require transfusion using the compressive effect
of the special dressing. Patients with hemoglobin
levels less than 8 g/dL and symptoms such as
hypotension and tachycardia mostly undergo
transfusion (12). None of our patients developed
this condition, and no blood transfusion was
necessary. Thus, we were able to prevent allergic
reactions, immune hemolytic reactions,
transfusion-related acute lung injury, graft versus
host disease, hepatitis, and viral infections,
including acquired immune deficiency syndrome
(13).

The wuse of drains does not increase
postoperative complications, prolong surgical
time, and affect postoperative functional scores
(14). In our study, the duration of surgery for
patients in group 1 was 64.9 £ 3.3 min, whereas
that for patients in group 2 was 62.9 + 3.2 min (p
< 0.001). Using a drain that disrupts skin integrity
and deep tissue continuity causes peripheral
sensitization and decreases the nociceptor
threshold (15). When skin continuity is disrupted,
the concentration of local inflammatory mediators
increases, causing secondary central
sensitization. This two-level effect causes pain,
hypersensitivity, and persistent pain at the injury
site. In addition, drain extraction after a major
surgical intervention causes pain and discomfort
in the patient (16). This condition also increases
postoperative stress. Our study found that these
patients’ VAS scores on days 1 and 3 were
higher than those of patients who used drains (p
< 0.001).

Several studies have focused on the use of
drains, tourniquets, and various other methods to
prevent hematoma formation and reduce
bleeding after total knee replacement. In our
study, we evaluated the effect of compressive
dressing, which we developed using our
methods, on surgical outcomes, in addition to not
using drains. The ftransfusion needs and the
change in hemoglobin values of patients who did
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not use drains and instead used compressive
dressings were comparable to those of patients
who used drains; the clinical well-being of the
patients in the early postoperative period was
higher; and the need for additional invasive
procedures due to drain removal was eliminated.

The strengths of this study include the presence
of homogeneous study groups, follow-up with
special dressings without the use of drains, the
fact that the surgeons who performed surgery in
both groups were single surgeons, and the fact
that all patients were followed up by the same
surgical team. The limitations of this study were
that only a small number of patients were
evaluated and the surgeons in both groups were
different. Bleeding control and surgeon-
dependent factors may change depending on the
surgeon’s preference.
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Future studies with large sample sizes are
needed to assess the impact of the use of
drainless closure with specific dressing on the
occurrence of rare complications.

CONCLUSION

Compressive dressing without the use of drains
is an effective and simple method that does not
increase complications in TKA surgery. Although
the patients who did not use drains had better
ROM and pain scores in the early period, their
clinical and functional outcomes in the midterm
were comparable to those of patients who used
drains.
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Effect of preoperative C-reactive protein/albumin ratio on postoperative

survial in gastric adenocarcinomas

Gastrik adenokarsinomlarda ameliyat 6ncesi C-reaktif protein/albiimin oraninin
ameliyat sonrasi sagkalima etkisi
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ABSTRACT

Aim: Since survival time is still low in end-stage gastric cancers, additional treatment and prognostic
factors are being investigated. This study aimed to evaluate the significance of the preoperatively
measured C-reactive protein (CRP)/ Albumin ratio in gastric adenocarcinomas and its effect on
postoperative survival.

Materials and Methods: A total of 258 patients who underwent elective gastric adenocarcinoma
surgery were investigated retrospectively. Disease-free and overall survival were evaluated according
to the last CT, MRI, and PET/CT scans performed during their follow-up. Demographic data, operation
reports, pathology reports, and imaging results of the patients were collected. The preoperative values
of CRP and albumin were recorded, and the CRP/ Albumin ratio was calculated. After exclusion
criteria, 208 patients were included in the study.

Results: There was a significant relationship between the preoperatively measured CRP/Albumin ratio
and postoperative survival time. The predictive power of the CRP/Albumin ratio on the exit was 4.7%.
Together with the other parameters affecting survival, the predictive power of the CRP/albumin ratio
on the exit increased to 42.5%.

Conclusion: A high CRP/Albumin ratio measured preoperatively was associated with low
postoperative survival in patients with gastric adenocarcinomas who underwent curative surgery.
Considering that the elevation of CRP may not be kept down due to tumoral tissue, fixing the albumin
level by healing the nutritional status of the patients in the preoperative period is the most important
way to manage this rate.

Keywords: CRP/ albumin ratio, gastric adenocarcinoma, survival.

oz

Amag: Son evre mide kanserlerinde sag kalim stiresi hala diisiik oldugundan, ek tedavi ve prognostik
faktérler arastiriimaktadir. Bu ¢alismada, mide adenokarsinomlarinda ameliyat 6ncesi élgiilen C-reaktif
protein (CRP)/Albiimin oraninin 6nemi ve ameliyat sonrasi sag kalm Uzerindeki etkisinin
degerlendiriimesi amaglanmisgtir.

Gereg ve Yontem: Elektif mide adenokarsinom ameliyati gegiren toplam 258 hasta retrospektif olarak
incelendi. Hastaliksiz, genel sag kalim, takipleri sirasinda yapilan son BT, MRI ve PET/BT
taramalarina gére degerlendirildi.
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Hastalarin demografik verileri, ameliyat raporlari, patoloji raporiari ve gériintiileme sonuglari toplandi.
Ameliyat éncesi CRP ve alblimin degerleri kaydedildi ve CRP/Alblimin orani hesaplandi. Dislama
kriterlerinden sonra, toplam 208 hasta ¢alismaya dahil edildi.

Bulgular: Ameliyat éncesi élgiilen CRP/Albiimin orani ile ameliyat sonrasi sag kalim stiresi arasinda
anlamli bir iliski vardi. CRP/Albiimin oraninin 6limdi belirmedeki 6ngérii glict %4,7 idi. CRP/Alblimin
oraninin 6liimii éngéri glicl, sagkalimi etkileyen diger parametrelerle birlikte %42,5'e kadar ylikseldi.

Sonug: Ameliyat éncesi ©élgiilen yliksek CRP/Albimin orani,

kiratif cerrahi gegiren gastrik

adenokarsinomlu hastalarda postoperatif dénemde dlisiik sagkalimla iliskiliydi. CRP yliiksekliginin
timér dokusu nedeniyle diisiik tutulamayabilecegi gergedi géz énline alindiginda, ameliyat éncesi
dbénemde hastalarin beslenme durumunun iyilesmesiyle alblimin diizeyinin sabitlenmesi bu orani

ybnetmenin en 6nemli yoludur.

Anahtar Sézciikler: CRP/alblimin orani, gastrik adenokarsinom, sagkalim.

INTRODUCTION

Gastric cancer is the third leading cause of
cancer-related death diagnosed cancer types.
According to GLOBOCAN 2020 data, the number
of newly diagnosed cancers worldwide in 2020 is
19.3 million, and cancer-related deaths are 10
million. Gastric cancer includes 5.6% of patients
diagnosed with new cancer and 7.7% of patients
who died of cancer (1). Surgery is the only
curative treatment for gastric cancer (2). Surgery
can be performed after neoadjuvant therapy or
before adjuvant therapy, depending on several
factors such as tumor localization, metastatic
lymph node, and size of the tumor. Despite all
this, the survival time is still low in end-stage
gastric cancers, and additional management
methods are required to be carried out. For this
reason, many prognostic values that may predict
survival in gastric cancers are being investigated.

The 5-year survival rates for resected gastric
adenocarcinoma stages |, Il, and Il in the United
States are approximately 75%, 50%, and 25%,
respectively. Adjuvant chemotherapy alone has
not proven effective, at least in studies from
Europe and the United States (3). A high
neutrophil/lymphocyte ratio (NLR) is associated
with a worse prognosis (4). RO resection must be
done for a better survival ratio. However, there is
a recurrence of gastric cancer even after RO
resection in many cases, reflecting the current
limits of this parameter (5, 6). The C-reactive
protein (CRP) /Albumin ratio is a newly defined
marker of inflammation and is associated with
lower survival time in different diseases, such as
sepsis in patients with burn injuries (7) and
pancreatic and hepatocellular cancers (8). Few
studies also demonstrate the impact of CRP and
albumin values in patients with gastric cancer (9,
10).
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We aimed to calculate the preoperative
CRP/Albumin ratio in the patients with gastric
adenocancer applied to our clinic and to
investigate the effect on postoperative survival.
Additionally, we aimed to reveal the predictive
power of the CRP/Albumin ratio so that it may be
considered a prognostic value measured
preoperatively.

MATERIALS and METHODS

The study was conducted in the Ege University
Department of General Surgery, and the ethics
committee approval (No: 22-10.1T/13) was
obtained. A total of 258 patients who underwent
elective gastric adenocarcinoma surgery between
May 2013- December 2020 were investigated.
Both laparoscopic and laparotomy cases were
included in the study. Elective patients who did
not have perioperative distant metastasis and
underwent D2 Ilymph node dissection were
included. Due to the effects on the overall
survival period, patients who underwent urgent
and semi-urgent surgeries because of bleeding
or obstruction and the patients who required
reoperation due to postoperative complications
were excluded. A total of 50 patients were
excluded. The study target included the patients
who underwent total, subtotal, and distal
gastrectomy + D2 lymph node dissection.

Disease-free and overall survival durations were
calculated according to the last CT, MRI, and
PET/CT scans. Two hundred-eight patients
matching the inclusion criteria were counted.
Past medical records, including demographic
data (age, gender), operation reports(operation
data and operation technique: distal, subtotal or
total gastrectomy + D2 lymph node dissection),
pathology reports (tumor location, tumor size,
postoperative histological type, and subtype,
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surgical margins, lymphovascular invasion,
perineural invasion, venous invasion, number of
the metastatic lymph nodes and number of the
removed lymph nodes, tumors T, N, and M stage
according to the AJCC 8th edition), postoperative
imaging results (local recurrence and distance
organ metastasis during the follow-up periods)
and the exitus data were evaluated.

The preoperative values of CRP and albumin
were recorded, and CRP/ Albumin ratio was
calculated for each patient. Tumor stages are
classified according to pTNM values in the 8th
edition of AJCC and UICC classification. The
relationship between CRP/albumin ratio, gender
distribution, neoadjuvant treatment status, tumor
location, tumor size, histological subtype, surgical
margin  positivity, lymphovascular invasion,
perineural invasion, venous invasion, and pTNM
stages was evaluated between the groups.

Statistical Analysis

Statistical analyses were calculated with SPSS
v25.0. Mean * standard deviation was used for
numerical measurements, and percentages and
numbers were used for qualitative measurements
from descriptive statistics. The normality of the
cross-group distribution was tested with the
Shapiro-Wilk test. Normally distributed
independent data by Student's T test, dependent
data were evaluated by Paired T and ANOVA
tests, and non-normally distributed data by Mann
Whitney U and Kruskal Wallis tests according to
the number of groups—survival analysis
performed by the Kaplan-Meier test. The Cox
Regression model determined factors affecting
survival. ROC-curve analysis and the Yuoden
index were used to evaluate the CRP/Albumin
ratio as a predictive value. A logistic regression
test evaluated the survival effect of the
parameters. The confidence interval was
determined as 95%, and a p-value of <0.05 was
significant.

RESULTS

137 of 208 patients were male (65.86%), while 71
were female (34.14%). The mean age was 66.48
(x 10.36 standard deviation), and the median was
67 (min. 40- max. 93).

Two hundred-eight patients were divided into
three groups according to the type of operation.
Total gastrectomy was performed in 115 patients
(55.29%), subtotal gastrectomy in 48 patients
(23.07%), and distal gastrectomy in 45 patients
(21.64%). In the compared data, only tumor
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location (p<0.01) was significantly correlated
according to the operation type. At the same
time, there was no statistically significant
difference between the groups according to the
operation type in other comparisons.

There was a statistically significant correlation
between tumor size (p<0.001), histological
subtype (p=0.001), surgical margin positivity
(p=0.01), lymphovascular invasion (p<0.001),
perineural invasion (p<0.001) and venous
invasion (p<0.001) according to the pTNM
stages.

Survival analysis

The mean survival time of those who underwent
total gastrectomy, subtotal gastrectomy, and
distal gastrectomy was found to be 48.21 months
(41.04 — 55.37), 45.24 months (34.73 — 55.74),
and 50.54 months (39.26 — 61-82), respectively
(Figure-1).

There was a statistically significant difference
between stages regarding survival times
(p<0,001). The mean survival of the patients with
stage 1A was 87.71 months (79.4 — 95.9). It was
65.2 months for stage 1B (43.8-86.7), 66.9
months for stage 2A (55.77-78.1), 65.9 months
for stage 2B (49.6 — 82.3), 51.1 months for stage
3A (37.0 — 65.3), 34.5 months for stage 3B (17, 6
—51.4), 34.08 months for stage 3C (26.04 — 41.7)
(Figure-2).

There was an inverse correlation between the
CRP/Albumin ratio and survival, and a 1 unit
increase in the cut-off value of the CRP/ Albumin
ratio reduced survival 1.68 times (1.19 — 2.38)
(Figure-3). Neoadjuvant therapy increased
survival 2.69 times (0.55 - 13.06);
lymphovascular invasion 0.63 times (0.41 —
0.98), perineural invasion 0.47 times (0.27 -
0.83), and distant organ metastasis 0.49 times
(0.30 — 0.79) decreased survival.

The age parameter affected the survival 1.03
times (1.01 — 1.05) according to the stages, while
the CRP/Albumin ratio affected the survival 1.73
times (1.12 — 2.66) (Figure-4). Considering the
factors affecting survival in terms of stages, it
was determined that neoadjuvant treatment
status, surgical margin, lymphovascular invasion,
perineural invasion, venous invasion, and local
recurrence did not affect survival. However,
distant organ metastasis decreased survival by
0.6 times (0,36 — 0,98) (Table-1).

Predictive analysis of CRP/Albumin ratio
Using the CRP/Albumin ratio as a predictive test
was statistically significant(p=0.009).
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Considering the CRP/Albumin ratio as a
predictive test, the true positivity of this
parameter was determined as 68%. When true
negativity, true positivity, false negativity, and
false positivity were taken together, an average
of 59.1% of results were statistically correct. It
was determined that a 1 unit increase in the
CRP/Albumin ratio could increase the death rate

21.7 times (p=0,007).
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stages.
Table-1. Effect of the parameters included in the study on survival.
p Value Hazard ratio 95% CI
Lower Limit Upper Limit
AGE 0.005* 1.032 1.01 1.054
CRP/ALBUMIN RATIO 0.003* 1.684 1.191 2.38
NEOADJUVANT THERAPY 0.22 2.69 0.554 13.068
SURGICAL MARGIN 0.002* 2.457 1.383 4.363
LYMPHOVASCULAR INVASION 0.044* 0.636 0.409 0.987
PERINEURAL INVASION 0.009* 0.477 0.273 0.834
VENOUS INVASION 0.905 0.967 0.554 1.687
LOCAL RECURRENCE 0.139 0.283 0.053 1.507
DISTANT METASTASIS 0.004* 0.494 0.305 0.798
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The mean overall survival with a low
CRP/Albumin ratio was 66.4 months, while it was
49.61 months in the patients with a high
CRP/Albumin ratio. There was a statistically
significant difference between the survival rates
of these two groups (p=0,005).

Excluding the parameters of lymphovascular
invasion, perineural invasion, and venous
invasion from the analysis, which were
determined to have no statistically significant
contribution, the power of CRP/Albumin ratio,
neoadjuvant treatment, surgical margin, tumor
stage, and distant organ metastasis status
together was found to determine the exitus with
42.5% probability. When the CRP/Albumin ratio
was used alone to predict the exitus rate, a 1-unit
CRP/Albumin ratio increased the exitus risk 21
times. The predictive power of the CRP/Albumin
ratio on exitus was 4.7%.

DISCUSSION

The main goal of this study was to consider the
preoperatively measured CRP/Albumin ratio as a
predictive value in evaluating postoperative
survival in patients with gastric adenocarcinoma.
According to the cut-off value, the CRP/Albumin
ratio had an effect on survival, and survival was
lower in the patients with a higher CRP/Albumin
ratio.

Age significantly impacts both overall survival
and cancer-related survival [7, 8]. In younger
patients, there is a higher prevalence of the
diffuse histo-type, and tumors may be diagnosed
at more advanced stages. However, when
considering the tumor stage, young age alone
does not independently affect prognosis. Gender
does not have an independent prognostic value
for cancer-related survival in most studies (7, 8).
Additionally, geographic location and ethnicity are
other patient-related prognostic factors for gastric
cancer. Recent studies conducted have shown
that Asian Americans have better outcomes
compared to other ethnicities (9). In our study,
age was found to affect survival 1.03 times. It
was also revealed that the CRP/Albumin ratio
affected the survival 1.73 times. With increasing
age and comorbidities, the value of albumin
decreases, so the correlation between increasing
age and albumin can also be clarified.

The median tumor size value was 5 cm (4.81-
5.87) in patients who underwent total
gastrectomy, 4 cm (3.69-4.98) who underwent
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subtotal gastrectomy, and 3,5 cm (3,21-4,25) in
the group of distal gastrectomy. As expected in
the compared data, only the tumor location
(p<0.01) was significantly correlated according to
the operation type. Since the type of operation is
determined according to the tumor location and
size, such a statistical result was predicted. The
other parameters were the results frequently
obtained after the operation, and they did not
affect the type of operation.

Several studies conducted the advantages of
chemotherapy after D2 gastrectomy (4, 5). A
study showed a 69% overall 5-year survival rate
in locally advanced patients treated with D2
gastrectomy (6). Our study found that the
advantage of neoadjuvant chemotherapy is that it
increases survival by 2.69 times. Considering
that tumor size, lymph node metastasis, and
distant organ metastasis determine the pTNM
stage of the disease, the statistical results
obtained from our study were as expected. The
reason why histological subtype and surgical
margin positivity were associated with the stage
of the disease is related to the unequal
distribution of the 208 patients included in the
study. Considering that 58% of the entire patient
group included in our study consisted of stage 3
patients, it is natural to detect such a statistical
relationship.

As in the 2016 study by Jin Qi et al. comparing
total gastrectomy and distal gastrectomy in terms
of survival (11) and as in the 1999 study by
Bozzetti et al. in terms of survival(12), there was
no significant difference between all 3 surgical
procedures and the patient's survival. There was
no significant relationship between the operation
types and survival (p=0,52). In this respect, our
results are substantially consistent with the
literature.

Liu et al. reported that parameters of CRP and
albumin  might have predictive value in
determining survival; however, they did not reveal
a cut-off value (10-13). Besides, we obtained
additional results by deciding that the predictive
power of this rate alone was 4.7%. In all of the
stages, CRP/Albumin ratio (p=0.012),
neoadjuvant treatment status (p=0.025), pTNM
stage (p=0.022), and distant organ metastasis
were effective on survival. The predictive power
was determined to increase to 42.5% when the
parameters were used together.

In another study by Minjie Mao et al., consisting
of 337 patients in 2017, there was a relationship
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between the CRP/Albumin ratio and survival.
Still, the neutrophil/lymphocyte ratio (NLR)
parameter was used to increase this predictive
power (14). Similarly, the effects of parameters,
systemic immune-inflammatory index (SllI), and
Glasgow  Prognostic  Score  (GPS) on
preoperative survival in gastric adenocarcinomas
have been investigated in the literature for
predictive value purposes (10). However, they all
have low predictive power and increase the
predictive power when used together.
Considering that CRP elevation is related to the
characteristics of the cancer (15), the most
important way to change the CRP/Albumin ratio
is to change the albumin value (16). Low albumin
levels due to nutritional disorders are common in
gastric cancers. So, increasing the value of
albumin by good nutrition preoperatively may
impact survival in the postoperative period.

CONCLUSION

This study evaluated the CRP/albumin ratio as a
parameter that measured preoperatively in
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gastric adenocarcinomas and can guide us in
predicting survival.

CRP/Albumin ratio alone was predictive in
predicting survival (p=0,006). A 1-unit increase in
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CRP/Albumin ratio alone on the exitus was
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(neoadjuvant treatment, surgical margin, pTNM
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evaluated with the predictive effect of
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Considering the effect of the CRP/Albumin ratio
on survival in gastric cancers, it is essential to
correct patients' low albumin values in the
preoperative period and thus improve their
nutritional status.
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Amag: Hipertansiyon, inme, miyokard enfarktisl, konjestif kalp yetmezligi, periferik vaskuler hastalik
ve son donem bobrek hastalidi icin en yaygin gorilen degistirilebilen risk faktoriidir. Hipertansiyon
prevalansi, sayisiz epidemiyolojik calismada tutarli bir sekilde bildirilmistir. Cogu sanayilesmis Ulkede
yetiskin niifus érneklerinde %25-55 olarak tespit edilmistir. ic Hastaliklari poliklinigimizde yaptigimiz
calismada poliklinigimize basvuran hastalarda hipertansiyon prevalansinin ve ug¢ organ hasari
oranlarinin saptanmasi ve rutin biyokimya ile hemogram degerleri ile ug organ hasari gelisimi
arasindaki iligskinin degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Ege Universitesi Tip Fakiiltesi Hastanesi i¢ Hastaliklari Poliklinigine Agustos 2018-
Mart 2019 tarihleri arasinda basvuran hastalarin biyokimyasal testleri ve konsultasyon notlari
retrospektif olarak Elektronik Hasta Dosyasi Uzerinden incelendi. Yas, cinsiyet, sigara kullanimi,
yasadigi sehir, kullandigi antihipertasif ilaglar, ek hastaliklari, biyokimyasal verileri, spot idrar ve tam
idrar tetkiki, 12 derivasyonlu Elektrokardiyografi (EKG), fundoskopik baki gibi hipertansiyon iligkili u¢
organ hasari ile iligkili verileri incelendi. istatistiksel analiz icin SPSS 25.0 programi kullanildi.
Bulgular: Calismaya bu tarihler arasinda poliklinigimize bagvuran toplam 1267 hasta dahil edildi.
Bunlardan 332 kisinin hipertansif 935 kisinin normotansif oldugu belirlendi ve iki grup olusturuldu.
Hipertansiyon (HT) prevalansi %26,2, alti ayllk HT insidansi %12,5 saptandi. Olgularin %40’
poliklinikte kan basinci dlgimu sirasinda tani alan hastalardi. EKG’lerde Sokolow Lyon kriterlerine
gbre hastalarin %12,3 Unde sol ventrikll hipertrofisi mevcuttu. Spot idrar verilerine gére proteinurik
hasta orani %23 bulundu. Hipertansif retinopatili hasta orani %32,85 bulundu. Hipertansif retinopati ile
serebrovaskiler olay siklidi arasinda yakin korelasyon goésteren bir iligski saptandi (p.0.002). Serum
total kolesterol dizeyi ylksek olan hipertansif hastalarda belirgin oranda hipertansif retinopati
sikhdinin arttigi1 saptandi.

Sonug: Hipertansif retinopati ve serebrovaskiler olay (SVO) sikhdi arasinda pozitif korelasyon
gosteren bir iliski saptadik. HT iligkili sol ventrikdl hipertrofisi (LVH) ile hipertansif retinopati arasinda
pozitif korelasyon gdsteren bir iligki saptadik. Serum total kolesterol yUksekligi ile retinopati gelisimi
arasinda yakin bir iliski saptadik. Tum hipertansif hastalarin lipid dizeylerinin goérulerek gerekli
tedaviye erken dénemde baslanmasi retinopati gelisimini dnleyebilir.

Anahtar Sozciikler: Hipertansiyon prevalansi, nefropati, retinopati, sol ventrikul hipertrofisi.

ABSTRACT

Aim: Hypertension is the most commonly altered risk factor for stroke, myocardial infarction,
congestive heart failure, peripheral vascular disease and end-stage kidney disease.

Sorumlu yazar: Oguzcan Ozkan ]
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Tarkiye
E-posta: droguzcanozkan@yahoo.com
Basvuru tarihi: 17.11.2023 Kabul tarihi: 14.08.2024
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The prevalence of hypertension has been consistently reported in numerous epidemiological studies.
It has been determined as 25-55% in adult population samples in most industrialized countries. In our
study conducted in our Internal Medicine outpatient clinic, we aimed to determine the prevalence of
hypertension and end organ damage rates in patients applying to our outpatient clinic and to evaluate
the relationship between routine biochemistry and hemogram values and the development of end
organ damage.

Materials and Methods: Biochemical tests and consultation notes of patients who applied to the Ege
University Medical Faculty Hospital Internal Diseases Policlinic between August 2018 and March 2019
were analyzed retrospectively through the Electronic Patient File. Data related to hypertension related
end organ damage such as age, gender, smoking, city of residence, antihypertensive drugs used,
additional diseases, bhiochemical data, spot urine and full urine examination, ECG, fundoscopic
examination were examined. SPSS 25.0 program was used for statistical analysis.

Results: A total of 1267 patients who applied to our outpatient clinic between these dates were
included in the study. Of these, 332 people were hypertensive, 935 were normotensive, and two
groups were formed. The prevalence of HT was 26.2%, and the incidence of six months HT was
12.5%. 40% of the cases were patients diagnosed in the outpatient clinic during blood pressure
measurement. According to Sokolow Lyon criteria, 12.3% of patients had LVH in the ECG s that was
examined regarding HT related end organ injury. Proteinuria rate was 23% according to spot urine
data. The rate of hypertensive retinopathy was 32.85%. A close correlation was found between
hypertensive retinopathy and the frequency of cerebrovascular events (p:0002). It was found that the
frequency of hypertensive retinopathy increased significantly in hypertensive patients with high serum
total cholesterol level.

Conclusions: We found a positive correlation between hypertensive retinopathy and SVO frequency.
We found a positive correlation between hypertension-associated LVH and hypertensive retinopathy
and a close relationship between serum total cholesterol elevation and the development of
retinopathy. Starting the necessary treatment early by monitoring the lipid levels of all hypertensive
patients may prevent the development of retinopathy.

Keywords: Hypertension prevalence, left ventricular hypertrophy, nephropathy, retinopathy.

GIRIS
Hipertansiyon (HT); kalp hastaliklari,
serebrovaskuler hastaliklar, renal hastalik ve

erken oOlime sebep olan o6nemli bir saglik
sorunudur. Turkiye'de erigkinlerde HT prevalansi
%31,8 (Patent 2 galismasinda), 4 yillik insidans
hizi ise %21,4 (>65 vyasta %43,3) olarak
belirlenmistir. Patent 1 ¢alismasinda ise
prevalans %30.3 bulunmustur (1). Sirasiyla kadin
ile erkek oranlamasi %20 ve %24 seklindedir. 60
yas Ustl populasyonda prevalans artmakta ve
yuzde %60 Uzerine ¢ikmaktadir. Yas gruplarina
g6re bakildiginda HT prevalansi en yuksek 70-79
yas arasindakilerde %85,2 olarak bulunmustur
(2). Bugine dek yayinlanan ¢ogu HT kilavuzunun
ortak amaci yiksek kan basincinin énlenmesini,
farkindaligini, tedavisini ve kontrollni
iyilestirmek ve kardiyovaskuler kétu sonlanimlari
engellemektir. Ege Universitesi Tip Fakiiltesi
Hastanesi i¢ Hastaliklari Poliklinigi'nde yapilan
bu calismada toplumda HT sikhgi, hastalarin
farkindaliklari ve HT iliskili u¢ organ hasarinin
degerlendiriimesi amaglanmistir.

2018 yili Tarkiye Nefroloji
Transplantasyon guncel verilerine

Diyaliz
gore
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hemodiyalize (HD) giren olgularda son dénem
bdbrek yetmezligi (SDBY) etyolojisine gbre
dagihma bakilirsa, diabetes mellitus (DM)
(%35,8) sonrasi en sik etyolojik sebep %27,38
oranla HT'dur. Periton diyalizine (PD) giren ve
2018 yih iginde ilk kez PD’ye baglanan olgularda
ise HT %33,4’lik oran ile SDBY etyolojisinde ilk
sirada bulunmustur. Bunu %20,89 oran ile DM
takip etmektedir. Ancak renal replasman tedavisi
ihtiyaci olan olgularda hipertansiyonun primer
dedil de kronik boébrek yetmezligine bagli
olusabilecek sekonder HT olduduna dair kuvvetli
supheler oldugundan bahsedilmektedir (3).

HT iliskili Organ Hasari (HMOD), artmis kan
basincinin neden oldugu arterlerde veya ug
organlarda (kalp, kan damarlari, beyin, goézler ve
bdbrek) yapisal veya fonksiyonel degisiklikleri
ifade eder ve preklinik, asemptomatik
kardiyovaskuler hastalhigin (KVH) bir belirtecidir.
HMOD, siddetli veya uzun sureli hipertansiyonda
yaygindir, ancak daha az siddetli hipertansiyonda
da bulunabilir. Goérintilemenin daha yaygin
kullaniimasiyla, HMOD asemptomatik hastalarda
giderek daha belirgin hale gelmektedir. KVH riski,
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HMOD varligi ile artar ve hasar ¢ok sayida organi
etkilediginde daha da fazla olur. Bazi HMOD
tarleri, ozellikle erken kullanildiginda
antihipertansif tedavi ile tersine gevrilebilir, ancak
uzun suUredir devam eden hipertansiyonda,
HMOD, kan basinci kontroline ragmen geri
dénlslimsiz hale gelebilir. Her ne kadar zayif
teknik tedarik ve maliyet bazi ulkelerde HMOD
arastirmasini sinirlayabilse de, tim hipertansif
hastalarda HMOD igin temel taramanin yapilmasi
ve HMOD varhidinin tedavi kararlarini
etkileyebilecegi  durumlarda daha ayrintili
degerlendirme yapilmasi European Society of
Cardiology (ESC) 2018 hipertansiyon
kilavuzunda da o6nerilmektedir (4). Biz de
calismamizda bdlgenin en buylk hastanesi olan
klinigimizdeki HT prevalansini saptayarak Ege
bélgesinin prevalansini gérmek ve HT ile ug
organ hasarlarinin iligkisini arastirmak istedik.

GEREG ve YONTEM

Ege Universitesi Tip Fakiiltesi Hastanesi Ig
Hastaliklari poliklinigine Agustos 2018-Mart 2019
tarihleri arasinda basvuran 1267 hasta dahil
edildi. Hipertansif olanlar (yeni veya eski tanili) ve
olmayanlar olarak kontrol grubu olacak sekilde iki
grup olusturuldu. Yas, cinsiyet, sigara kullanimi,
yasadigi sehir, kullandigi antihipertansif ilaglar,
komorbid hastaliklari, Vicut kitle indeksi
(kilo/boyz) (VKI), biyokimyasal verileri, spot idrar
ve tam idrar tetkiki, 12 derivasyonlu EKG,
fundoskopik baki gibi hipertansiyona ikincil ug
organ hasari ile iligkili verileri incelendi. Kan
basinci dlgimlerinde en az 2 kez usuliine uygun
olarak 140 / 90 mmHg ve Uzeri Olgulen Kisiler
hipertansif gruba dahil edildi. Hipertansif hasta
grubunun glomertler filtrasyon hizi (GFR) 2021
CKD Epidemiology Collaboration (CKD-EPI)
formiline gére hesaplandi. LVH, Sokolow Lyon
kriterlerine gore belirlendi. Hipertansif grupta spot
idrar protein/ kreatinin orani 150 mg/mg ve
Uzerinde ola kigiler nefropatili kabul edildi ve
hipertansif  nefropatili gruba dahil edildi.
Hipertansif retinopati durumu ise G6z Hastaliklari
uzmani tarafindan degerlendirilen konsultasyon
notlarina ulasilarak elde edildi. Keith- Wagner-
Barker Siniflamasina gore evre 1 ve (izeri olan
olgular retinopatili olarak degerlendirildi. Elde
edilen bulgularin istatistiksel analizleri icin SPSS
(Statistical Package for Social Sciences) for
Windows 25 programi kullanildi. Calismanin
verilerini degerlendirmek igin tanimlayici istatistik
yontemleri (ortalama, ortanca, sayi, ylzde);
eslestiriimis 6rneklem t testi, bagimsiz érneklem t
testi, ANOVA testi kullaniimistir. Normal dagihma
uyan degiskenler igin ortalama ve standart
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sapma  kullanilarak  verilecektir. Badimsiz
gruplarin karsilastinimasinda normal dagiimayan
veriler ve ordinal ve nominal veriler igin ki-kare ve
Mann-Whitney U testi, normal dagilim gdsteren
verilerin  karsilastirlmasinda student t testi
uygulandi. Sonuglar %95 guven araliginda,
anlamlilik ise p<0.05 altinda kabul edildi.

BULGULAR

Calismaya dahil edilen bu tarihler arasinda
poliklinigimize basvuran toplam 1267 hastadan
332 Kkisinin hipertansif 935 kisinin normotansif
oldugu belirlendi ve iki grup olusturuldu. Gruplara
ait demografik veriler ve kan basinci ortalama
degerleri Tablo-1'de 6zetlenmistir. Yasa gore
hipertansiyon prevalansi degerlendiriimis ve
sonuglar Sekil-1’de sunulmustur. Toplam 332
hipertansif hastanin %40’1 poliklinikteki tansiyon
Olcimleri ile yeni tani alan hastalardi. Alti aylk
HT insidans hizi %12,5, prevalans %26,2 olarak
bulundu. Hipertansif hastalarin %32,4’G sigara
kullanmaktaydi. Ortalama sigara maruziyeti 8
paket yili olarak saptandi. Toplam 274 hipertansif
hastanin boy kilo verilerine ulasiimis olup; VKI
ortalamasi hipertansif grupta 29,815,5 kg/m
olarak hesaplandi.

Yasa gore Hipertansiyon Prevalan5|(%
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Sekil-1. Yasa gore hipertansiyon prevalansi verileri (%)

ilag kullanim Orani (%)

W RAS

B RAS+ditretik

W RAS+KKB

H KKB

B Beta bloker
Didretik
Alfa bloker

Diger

5.00 Kullanmayan

Sekil-2. Hipertansiyon tanili olgularin kullandigi ilag
gruplan dagilim grafigi (1 RAS blokeri,2
RAS+ dilretik kombinasyonu, 3 RAS +
Kalsiyum Kanal Blokeri (KKB) kombinasyonu,
4 KKB, 5 Beta bloker, 6 ditiretik, 7 alfa bloker,
8 diger ajanlar).
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Hipertansif popiilasyonun GFR dagilimi(CKD_EPI
formiiliine gore)
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Sekil-3. Hipertansif populasyonun GFR (CKD-EPI
formiliine goére) degerine gore dagilim

grafigi (ml/dk/1.73 m?)

Hipertansiyona eslik eden hastaliklar

2
30,00

25,00

B

15,00

; . b

0,00

Hastalik yuzdeleri
153

=]
=3

P
DM KKy KAH PAH

Eslik eden hastaliklan

Sekil-4. Hasta poptlasyonunda hipertansiyona eslik
eden diger hastaliklar ve sikliklari (1 Diabetes
Mellitus, 2 Koroner Arter Hastaligi, 3 Konjestif
Kalp YetmezIigi, 4 Periferik Arter Hastaligi)

HT tanih  olgularin ilag kullanim verileri
incelendiginde 198 bilinen HT tanili hastanin
160’1 antihipertansif ilag kullanmaktaydi. ilag
kullanim orani bilinen HT tanili hastalarda %80,8

olarak saptandi. Tim hipertansif gruba bakilirsa
bu oran %57,6’da kaldi. Kullanilan ilag gruplari
incelendiginde hipertansif popullasyonun en sik
kullandigi ilag grubu; Renin-Anjiotensin Sistemi
(RAS) blokeri+ditretik kombinasyonu idi, ilag
gruplarina gbére yuzde dagilimi Sekil-2’de
gOsterilmigtir.

Hipertansiyon iligkili u¢ organ hasari ile ilgili
olarak bakilan EKG’lerde toplam 322 hastanin
201 inin EKG'sine ulasildi. Sokolow Lyon
kriterlerine gbre bu hastalari %12,3’'Unde LVH
mevcuttu. Popllasyonun %55’'inin GFR’si >90
ml/dk/1.73 m? bulundu (Sekil-3). Hastalarin tam
idrar tetkikine gore proteinlri %17,7 iken spot
idrar verilerine gore bu oran %23 bulundu.
Retinopati iligkili olarak toplam 71 hastanin g6z
dibi bakisi verisine ulasildi. Hipertansif retinopati
orani %32,85 olarak saptandi. Hipertansif
hastalarin %45’inin birinci derece akrabalarinda
da hipertansiyon dykusu mevcuttu. Hipertansiyon

iliskili kardiyovaskuler sonlanimlar ve inme
verileri incelendiginde; hastalarin  %2,9’unun
miyokard infarktisi  gegirdigi, %21,4’Gnun

serebrovaskiler olay dykisi oldugu, %6,3’'Gnln
de konjestif kalp yetmezligi oldugu goruldu.
Hipertansif hasta grubunda eslik eden kronik
hastalik verileri Sekil-4'te 6zetlenmisgtir.

Hipertansif hasta grubu ile normotansif kontrol
grubunun biyokimyasal verileri ve hemogram
degerleri incelenmis ve ortalama degerler,
standart sapma ve p degerleri Tablo-2 ve 3'te
sunulmustur. Calismamizda hipertansif
populasyonda Noétrofil/Lenfosit Orani  (NLR)
(2.57+1.81) ve Platelet/Lenfosit Orani (PLR)
(147.55£110.77)  degerlerini  daha  yuksek
saptadik (p:0.011, p:0.003) (Tablo-4). NLR ve
PLR ortalama degerleri incelendiginde nefropati
durumu ile bir iligki saptamadik (Tablo-5).

Tablo-1. Demografik veriler ve ortalama kan basinci degerleri.

Demografik Veriler Hipertansif Normotansif P degeri
Sayi 332 935
Yas 57.5x14.7 40.7x16.4 <0.001
Cinsiyet (%kadin) 65 70 0.121
Sistolik Kan Basinci (mmHg) 149.80%£17.8 116.35£12.5 <0.001
Diyastolik Kan Basinci (mmHg) 90.35+12.3 77.311£8.0 <0.001
Nabiz 79114 79112 0.49
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Tablo-2. Hipertansif ve normotansif popllasyonda biyokimyasal veriler (ortalama, standart sapma ve p degeri)
(Birimler: AST, ALT, alkalen fosfataz, GGT igin U/L; total protein, alblimin igcin g/dl; total kolesterol,
trigliserit, glukoz, dre, kreatinin, lrik asit, kalsiyum, fosfor, CRP i¢in mg/dl; TSH i¢in mIU/L; sodyum,

potasyum, klortir icin mEq/L olarak verilmigtir.)

Biyokimyasal Veriler Hipertansif Grup Ort. Kontrol Grubu Ort. p
SGOT (AST) 20.09+11.09 19.24+15.50 0.475
SGPT (ALT) 21.51+17.99 19.00+18.17 0.116
Alkalen Fosfataz 79.63+25.88 74.19+28.08 0.032
GGT 28.49134.41 20.051£19.43 0.001
Total Protein 7.32+0.47 7.30£0.51 0.789
Alblmin 4.58+0.39 4.68+0.43 0.014
Total Kolesterol 202.14+45.65 192.67£44.77 0.046
Trigliserid 164.66+£104.75 123.10+£68.18 <0.001
Glukoz (Aclik) 121.29+6355 96.73+26.85 <0.001
Ure 32.51+14.99 26.79+11.88 <0.001
Kreatinin 0.83+0.26 074. £0.21 <0.001
GFR CKD ERI 88.31+22.13 106.03+21.53 <0.001
Urik Asid 5.36+1.57 4.65+1.36 <0.001
Sodyum 140.01+3.19 139.45+2.55 0.037
Potasyum 4.57+0.49 4.51+0.35 0.112
Kloriir 100.66+3.62 100.96+2.64 0.323
Kalsiyum 9.62+0.44 9.60+0.40 0.628
Fosfor 3.51+0.61 3.51+0.58 0.966
CRP 083+1.76 0.75%£2.50 0.742
TSH 2.35% 2.18+1.82 0.417

Tablo-3. Hipertansif ve normotansif poplilasyonda hemogram verileri (ortalama, standart sapma ve p deger).

Hemogram
Verileri Hipertansif Grup Normotansif Grup p degeri
Lokosit(x10%/mm?) 7.99 + 285 7.43 + 2.36 0.01
Notrofil % 59.70 + 999 57.75 + 984 0.02
Lenfosit % 29.55 +  8.69 31.83 + 801 0.00
Monosit % 7.66 + 255 7.69 + 218 0.87
Eozinofil % 2.37 + 286 2.17 + 1.90 0.34
Bazofil Nabiz (dk)% 0.58 + 028 0.55 + 026 0.32
immatiir Graniilosit % 0.61 + 0.98 0.48 + 147 0.21
Notrofil (x10%/mm?®) 4.69 + 1.90 4.41 + 206 0.11
Lenfosit (x10/mm?) 2.18 + 084 2.25 + 071 0.25
Monosit (x10*/mm?) 0.59 + 033 0.56 + 020 0.17
Eozinofil (x103/mm?) 0.16 + 014 0.16 + 014 0.50
Bazofil (x10%/mm?) 0.04 + 0.02 0.04 + 002 0.01
immatir Grandilosit (x10%/mm?) 0.03 + 0.02 0.04 + 014 0.52
Eritrosit(x10%/mm?) 4.68 + 061 4.72 + 0.60 0.49
Hemoglobin(g/dl) 13.12 + 198 13.20 + 1.83 0.63
Hematokrit% 39.70 + b5.16 39.86 + 463 0.69
MCV (fL) 85.12 + 701 84.88 + 7.31 0.70
MCH (pg) 28.12 + 299 28.12 + 321 0.99
MCHC (g/dl) 32.98 + 147 33.04 + 144 0.60
RDW% 13.96 + 1.88 13.78 + 1.87 0.26
Trombosit (x10°/mm?) 269.57 + 9506 265.02 +  69.50 0.53
MPV (fL) 10.36 + 122 10.46 + 095 0.33
PCT% 0.28 + 0.09 0.27 + 007 0.45
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Tablo-4. Gruplar arasinda ortalama NLR ve PLR degerleri arasindaki iligki.

Hipertansif Grup Normotansif Grup p degeri
NLR(Nétrofil-Lenfosit Orant) 2.57+1.81 2.18+1.65 0.011
PLR(Trombosit-Lenfosit Orani) 147.55+110.77 123.24+74.38 0.003

Tablo-5. Hipertansif popllasyonun nefropati durumuna gore karsilastirmali verileri (ortalamatstandart sapma,

ylizde seklinde).
Nefropati Var Yok p degeri
Yas 60113 56+14 0.04
Cinsiyet (%kadin) 57 70 0.05
Sistolik Kan Basinci (mmHg) 15020 14817 0.56
Diyastolik Kan Basinci (mmHg) 89+15 90+12 0.55
Nabiz (dk) 80112 78114 0.58
BMI (kg/m?) 2945 3046 0.26
Antihipertansif ila¢ kullanim ytzdesi (%) 59 57 0.86
EKG de Sol Ventrikil Hipertrofisi (%) 16 12 0.53
Hipertansif Retinopati Yizdesi (%) 45 28 0.17
Kardiyovaskiiler Olay Oykiisii Yiizdesi (%) 4 3 0.86
Serebrovaskiiler Olay Oykiisi Yiizdesi (%) 5 1 0.01
Diyabetik Olgu Yuzdesi (%) 38 27 0.11
ALT (SGPT) (U/L) 26128 2013 0.04
Alkalen Fosfataz (U/L) 88129 77124 0.01
GGT (U/L) 34422 27+38 0.23
Albumin (g/dl) 4.5+0,5 4.610,3 0.17
Total Kolesterol (mg/dl) 194138 20547 0.13
Trigliserid (mg/dl) 1724121 161+100 0.53
Glukoz (mg/dl) 139187 115451 0.01
Ure (mg/dI) 36.7+23 31.3+22 0.02
Kreatinin (mg/dl) 0.9+0.3 0.810.2 0.01
GFR (CKD-EPI formuliine gore) 81.90+25 90.46+21 0.01
Urik Asit (mg/dl) 5.83%+1.7 5.25+1.5 0.03
Lokosit (WBC) (x10%/mm? 8.18+2.40 7.89+3.05 0.50
Notrofil YUzdesi (%) 63 59 0.01
Hematokrit (%) 3816 4015 0.03
PLR (Trombosit/Lenfosit Orani) 163+£127 145.56+£109 0.31
NLR (Nétrofil Lenfosit Orani) 2.92+1.84 2.48+1.78 0.09
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Tablo-6. Hipertansif popullasyonun retinopati durumuna gére karsilagtirmali verileri (ortalamatstandart sapma ve

ylizde seklinde).
Retinopati Var Yok p degeri
Yas 60+11 59413 0.87
Cinsiyet (%kadin) 65 66 1
Sistolik Kan Basinci (mmHg) 149+16 146116 0.4
Diyastolik Kan Basinci (mmHg) 89+12 89+11 0.86
Nabiz (dakika) 77+11 80118 0.53
BMI (kg/m? 28.64.7 29.5+5.8 0.55
Antihipertansif ila¢ kullanim yizdesi (%) 70 63 0.6
EKG de Sol Ventrikll Hipertrofisi (%) 28 3 0.002
Hipertansif Nefropati Ylzdesi (%) 41 24 0.17
Kardiyovaskiiler Olay Oykiisii Yiizdesi (%) 9 0.24
Serebrovaskiiler Olay Oykiisii Yiizdesi (%) 9 0 0.05
Diyabetik Olgu Ylzdesi (%) 43 26 0.17
ALT(SGPT) (U/L) 1716 24424 0.19
Alkalen Fosfataz (U/L) 92+25 83+29 0.41
GGT (U/L) 23+11 30423 0.21
Albumin (g/dl) 4.53+0.28 453104 0.94
Total Kolesterol (mg/dl) 223148 185141 0.004
Trigliserit (mg/dl) 202+163 157188 0.21
Glukoz (mg/dl) 127180 119167 0.67
Ure (mg/dl) 3417 3313 0.94
Kreatinin (mg/dl) 0.82+0.38 0.8410.27 0.84
GFR (CKD-EPI formdiliine gore) 89+21 87120 0.72
Urik Asit (mg/dl) 5.37+1 5.32+1 0.89
Lokosit (WBC)(x10%/mm?) 7.19+2 9.2615 0.09
Notrofil Yiizdesi (%) 58 60 0.61
Hematokrit (%) 3914 39+4.6 0.9
PLR (Platelet/Lenfosit Orani) 125447 151113 0.3
NLR (Notrofil Lenfosit Orani) 2.16+1.29 3.23+2.65 0.08
Hipertansif populasyonda nefropati durumuna verileri incelendiginde nefropatisi olan grupta
goére verileri kiyaslandi ve Tablo-5te 6zetlendi.  nétrofil diger gruba oranla ylksek

Nefropatisi olan grubun SVO ylzdesi anlamli
olarak daha yiksek saptandi (%5, p:0.01).
Laboratuvar verileri incelendiginde ALT, ALP,
achk kan sekeri, Ure, kreatinin, Urik asit, notrofil
yuzdesi ve hematokrit degerlerinin ortalamasi
nefropatisi olan grupta anlamh olarak daha
yuksek saptanirken; nefropatisi olan grupta GFR
ortalamasi daha dusuk saptandi. Hemogram
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saptanirken, hematokrit ortalamalari daha disuk
saptandi. Hematokritteki bu disukligin
hipertansif nefropati ve kronik bébrek hastaligi
iliskili anemi nedenli olabilecegdi diusunildi.

Hipertansiyonu olan hastalar retinopati durumuna
gore de kiyaslandi ve veriler Tablo-6’da sunuldu.
Hipertansif retinopatisi olan olgularda anlamli
sekilde LVH’de artis oldugu gorildi. Retinopatisi
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olan hastalarda LVH siklhidi %28 iken olmayan
grupta %3 saptandi (p:0.002). Serebrovaskdler
olay sikligi %9 orani ile retinopatisi olanlarda
daha fazla saptandi (p:0.05). Total kolesterol
dlzeyi ile retinopati arasinda pozitif korelasyon
gOsteren bir iliski saptandi. Retinopatisi olan
grupta ortalama total kolesterol 223,83148,30
mg/dl iken retinopati olmayan grupta bu deger
185.47+41.38 mg/dl de kaldi (p:0.004).

TARTISMA

HT cagimizin ciddi mobidite ve mortaliteye neden
olan sik gobrilen bir hastahdidir. Bizim
calismamizda HT prevalansi Tirkiye verilerinin
%5,6 altindadir. Antihipertansif ilag kullanim orani
da PatenT 2 calismasina goére %10,1 ylksek
saptanmistir (1, 2). Bu farkhliklarin sebebi
Akdeniz tarzi  beslenme yapisi ve Ege
Bolgesindeki sosyoekonomik dizeyin Turkiye
ortalamasina gore ylksek olmasi ile agiklanabilir.
ilag kullanim verileri incelendiginde bilinen HT
tanili hastalarda belirgin olmak Ulzere tim grupta
PatenT 2 calismasina gore yuksek bulunmustur
(1, 2). Bizim populasyonumuzda ila¢ kullanim
orani daha iyi olmasi kadin  hasta
populasyonundaki  yikseklik nedeniyle ilag
kullanim oranlarindaki artisa bagl olabilir.
Hipertansif = popllasyonun yas dagilimina
bakilirsa PatenT 2 verileri ve grafigi ile ortistugu
goérulmektedir.  Calismamizda  kombinasyon
antihipertansif tedavi kullanan olgularda PatenT 2
calismasiyla benzer olarak en sik tercih edilen
grup ARB+dilretik ve ACEi+diuretik
kombinasyonuydu (1, 2).

Rakotovao ve arkadaglar tarafindan yapilan 151
hipertansif  hastanin  hemogram verilerinin
incelendigi bir calismada hastalarin %60,3’Unde
patolojik kan sayimi gd6zlenmis. Hastalarin
%33,9’unda anemi, %33’linde I6kositoz
saptanmis  (5). Bizim c¢alismamizda da
hemoglobin dederleri hasta populasyonda daha
disik gozlendi; ancak anlamli degerlendiriimedi.
Bu calisma ile benzer sekilde hipertansif grupta
I6kosit sayisi anlamh olarak daha ylksekti
(p:0.01).

Bozduman ve ark tarafindan vyapilan 409
hastanin dahil edildigi bir caismada; non-dipper
hipertansif, prehipertansif ve normotansif hasta
populasyonlari arasinda GGT, NLR ve PLR
degerlerini kiyaslanmig ve her tg¢ deger de non-
dipper hipertansiflerde daha yuksek bulunmus
(6). Non-dipper hipertansiyonda yiksek gdzlenen
bu degerleri biz kendi ¢alismamizda hipertansif
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populasyonda anlamli olarak ylksek bulduk.
Ancak  ambulatuvar kan basinci izlemi
yapmadigimizdan dipper, non-dipper durum ile
ilgili yorum yapamadik. Trombosit aktivasyonu,
MPV (mean platelet volume), PCT (platekrit)
degerleri ile non-dipper tansiyon arasindaki
iliskiyi gosteren cok sayida yayin mevcuttur.
Cetin N ve ark.’na ait calismada 153 g¢ocukta
ambulatuvar kan basinci dlgimu verileri ve
hemogram verileri incelenmis; non-dipper kolda
noétrofil sayisi, MPV, PCT degeri anlaml olarak
daha yiksek bulunmus. Yine ayni g¢alismada
gruplar arasinda CRP, NLR ortalama degerleri
arasinda anlamli fark bulunmamigti (7). Erdogan
D ve ark’a ait bir galismada daha MPV degerinin
non-dipper hipertansif grupta hipertansif ve
normotansiflere gére anlamli olarak yiksek
oldugu saptanmistir (8). Bu sonuglar bizim
bulgularimiz ile tam Ortismemektedir.
Calismamizda MPV, PCT degerleri ile hipertansif
durum arasinda anlamli  bir  korelasyon
saptamadik.

Sunbul M ve ark.’na ait olan bir bagka ¢alismada
non-dipper hipertansif hastalarda NLR ve PLR
degerleri anlamli olarak dipper hipertansif gruba
gore yiksek bulunmus (9). Sun X ve ark 80 yas
ve Uzeri hipertansif hastalarda NLR yuksekliginin
tum sebeplere bagh 6lim igin iyi bir dn gérdirtcl
oldugunu saptamiglardir (10). Biz ¢alismamizda
hipertansif poptlasyonda NLR ve PLR degerlerini
anlamli olarak daha yiuksek saptadik. Bu
parametreler HT gelisimi agisindan dn goérduricu
olarak kullanilabilir.

HT ile u¢ organ tutulumlari arasindaki iligkiyi
saptamak igin retinopatili ve nefropatili olgularin
karsilastirmali verilerini inceledik. Calismamizda
hipertansif nefropati prevalansini %23 saptadik.
Hipertansif nefropati prevalansi italya ve Fransa
verilerine gore sirasiyla %25 ve %17 olarak
bildirilmistir (11, 12). Bizim nefropati prevalans
verilerimiz italya ve Fransa verileri ile
ortismektedir. Hipertansif retinopati prevalansini
%32,8 olarak saptadik. Literatirdeki retinopati
insidans, prevalans calismalari
degerlendirildiginde bizim ¢alismamizda bulunan
hipertansif retinopati prevalans verilerimiz diger
calismalarin oldukga altindadir (13, 14). Bu
farkhlik galismamizda 71 hastaya ait gozdibi
bakisi verisine ulagilabilmesinden
kaynaklanabilir. Ayrica literatiirle olan bu farkhlik
baz llkelerde ve galigmalarda retinopati evresine
gore farkh  degerlendirme  yapilmasindan
kaynaklanabilir.
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Julian Segura ve ark tarafindan yapilan bir
hipertansiyon iligkili kardiyovaskller ve renal
sonlanimlarin  incelendigi ¢alismada; SDBY
gelisimi ile yas, sistolik kan basinci, serum
kreatinin, Urik asit, aglik sekeri ve total kolesterol,
trigliserit, LDL-K  degeri arasinda pozitif
korelasyon saptanmis (15). Biz de galismamizda
yashlarda urik asit, aghk kan sekeri ve kreatinin
yuksekligi olanlarda nefropati gelisme sikhigini

yuksek saptadik, ancak lipid dizeyleri ile
hipertansif  nefropati  arasinda  bir iligki
saptayamadik. Serum Urik asit dizeyinin

hipertansif nefropati agisindan ©6n go6rdiricu
olarak kullanilabilecegini dusintyoruz. Wang A.
ve arkadaglarinin yapti§i 24300 kisinin dabhil
edildigi bir kohortta hipertansiyon iligkili proteintiri
ve serebrovaskiler olaylar arasinda anlamli bir
iliski saptanmistir. Proteintrinin SVO igin glglu
bir 6n gordurucu oldugu belirtiimistir (16). Bizim
calismamizda da hipertansif nefropatisi olan
grupta anlamli olarak SVO O&ykisu nefropatisi
olmayanlara goére daha fazlaydi. Verilerimiz bu
calisma ile ortismektedir. Bu durum
hipertansiyona sekonder gelisen endotel hasari
ve ateroskleroza bagli olabilir.

Shirafkan A ve ark.’na ait bir calismada
hipertansif 102 hastada LVH ve hipertansif
retinopati arasindaki iliski incelenmis. Bu
hastalarda ortalama sistolik ve diyastolik kan
basinci ve LVH arasinda pozitif korelasyon
saptanmis. Ancak hipertrofi ciddiyeti ile retinopati
arasinda anlamh iligki saptanmamig (17). Ancak
bizim bulgularimiza goére hipertansif retinopati ile
LVH arasinda pozitif korelasyon gosteren bir iligki
mevcuttur.

Literatlirde bircok calismada retinopati ile serum
lipid degerleri arasinda pozitif korelasyon
gOsteren bir iliski oldugu saptanmistir (18, 19).

Kaynaklar

Biz de vyaptigimiz bu c¢alismada retinopatili
olgularda serum total kolesterol dizeyini anlamh
olarak daha yiksek saptadik. Serum total
kolesterol dlzeyi yuksekligi retinopatinin bir 6n
gOrduricisu olabilir. Ancak bizim galismamizda
hastalara ait retinopati evrelemesi ve serum LDL
kolesterol verisi mevcut olmadigindan kolesterol
dizeyinin yiksekligi ile retinopati evresi ve LDL
iliskisi hakkinda yorum yapamadik.

Calismanin  kisithiliklarina  bakacak olursak;
calisma grubumuz Ege Universitesi Tip Fakiiltesi
Hastanesi i¢ Hastaliklari poliklinigine basvuran
hastalardan olusmakta olup &6rneklem evreni
temsil etmeyebilir, time genellenemeyebilir.
Hipertansif grup iginde sekonder hipertansiyon
tanili olgular da mevcut olabileceginden, bulgular
esansiyel hipertansiyonlu populasyonlarda
yapilan arastirmalar ile ortismeyebilir.
Ambulatuvar kan basinci gozlemi
yapamadigimizdan, non—dipper, dipper
hipertansif durum ile ilgili veri elde edemedik.
Sonug olarak hipertansif retinopati ve SVO sikligi
arasinda, hipertansif LVH ile retinopati arasinda
ve total kolesterol yuksekligi ile retinopati geligimi
arasinda pozitif korelasyon gosteren bir iligki

saptadik. Tum hipertansif hastalarin lipid
duzeylerinin goérilerek gerekli tedaviye erken
dénemde baglanmasi retinopati  gelismini

engelleyebilir. Fundoskopik baki, 12 derivasyonlu
EKG, spot idrar protein/kreatinin  orani
tetkiklerinin tim hipertansif hastalarda dizenli
olarak yapilmasi gerektigini distnilyoruz. Bu
sayede hipertansiyonun doguracadi sekonder
hastaliklar dnlenebilir.

Cikar catismasi: Yazarlar calismada herhangi
bir finansal destek kullanmamis olup yazarlar
arasinda ¢ikar catismasi bulunmamaktadir.
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idiyopatik pulmoner fibroziste seri solunum fonksiyon testlerinin prognozu
belirlemedeki 6nemi: "retrospektif analiz"

The importance of serial pulmonary function tests in determining prognosis in
idiopathic pulmonary fibrosis: “retrospective analysis”
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Amag: Calismamizin amaci; idiyopatik pulmoner fibrozisli (IPF) hastalarin seri solunum fonksiyon testi
(SFT) olgim parametrelerinin prognozu 6ngérmedeki degerini retrospektif olarak goézlemlemektir.
ikincil olarak ise yas, cinsiyet, sigara dykisi, sistolik pulmoner arter basinci (SPAB) yiiksekligi gibi
diger degiskenlerle prognoz ve SFT parametreleri arasindaki iligkiyi saptamaktir.

Gereg¢ ve Yontem: Calismaya dahil edilen 94 olgunun demografik verileri yani sira ilk basvurudaki ve
izlemdeki (6.ay, 12.ay, 24.ay, 36.ay, 48.ay ve 60.ay) SFT olcimleri ve SPAB degerleri kaydedilmistir.

Bulgular: Calisma grubunun yas ortalamasi 62,8+10,3 olup %71,3’'0 (67 olgu) erkektir. Ortalama
izlem sdreleri 41,03£27,02 aydir. Hastalarin %63,8'i (60 hasta) calisma izleminde hayatini
kaybetmistir. Otuz iki olgunun (%34) tanisi cerrahi akciger biyopsisi ile dogrulanmistir. Yasin genel
sagkalimla veya izlemdeki SFT kayiplariyla iliskisiz oldugu saptanmistir. Ancak 50 yas alti olgu grupta
ortalama sagkalimin belirgin diisiik oldugu gozlenmistir (p=0,039). SPAB dlzeyi yiksek olan olgularin
gerek genel sagkalim gerekse ekokardiyografi sonrasi sagkalim surelerinin anlamh disik oldugu
saptanmis (p=0,006 ve p<0,001) ve SPAB yuksekliginin karbonmonoksit difizyon kapasitesinin alvoler
volime orani (DLCO/VA) ile iligkili oldugu gozlenmistir (p=0,05). Bazal zorlu vital kapasite ve DLCO
degerinin sirasiyla %10 ve %15'ini ilk 6 ve 12 ay icerisinde kaybeden olgularin sagkalimlarinin bu
kaybl yasamayanlarla farkli olmadigi goérulmastur.

Sonug: Calismamizda IPF'de prognozu belirleyen parametreler; 50 yasin altinda tani almak ve
SPAB’nin yiksek saptanmasi olarak belirlenmistir. Elli yas alti grubun prognozu SFT’deki degisimlerle
iliskisiz, SPAB yuksekligi ise DLCO/VA'daki degisim ile iliskili saptanmigtir. IPF’de etkili tedavilerin
kullanilmaya baslanmasiyla birlikte tedavi izleminin yani sira hastalarin uygun zamanda
transplantasyona yonlendiriimesi agisindan prognostik ¢calismalar 6nem tasimaktadir.

Anahtar Sézciikler: idiyopatik pulmoner fibrozis, solunum fonksiyon testi, sistolik pulmoner arter
basinci.

ABSTRACT

Aim: Our study aimed to retrospectively observe the value of serial pulmonary function test (PFT)
parameters in predicting prognosis in patients with idiopathic pulmonary fibrosis (IPF). Secondarily, to
determine the relationship between PFT parameters and other variables such as age, gender,
smoking, and systolic pulmonary artery pressure (SPAP).

Materials and Methods: Demographic data and PFT’s at initial and follow-up (6,12,24,36,48, and 60,
months) and SPAP values were recorded in 94 patients.
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Results: The mean age of the population was 62.8£70.3 years, and 71.3% (67 patients) were male.
The mean follow-up period was 41.03+27.02 months. Of the patients, 63.8% (60 patients) died during
follow-up. Thirty-two patients (34%) had their diagnosis confirmed by surgical lung biopsy. Age was
not associated with survival or PFT losses. However, patients under the age of 50 and with high SPAP
had significantly lower survival (p=0.039, p<0.001). High SPAP was associated with the ratio of carbon
monoxide diffusion capacity to alveolar volume (DLCO/VA,p=0.05). The survival of patients who lost
10% and 15% of their baseline forced vital capacity and DLCO, respectively, within the first 6 and 12
months, was not different from those who didn’t experience this loss.

Conclusion: In this study, the parameters determining the prognosis in IPF were diagnosed under the
age of 50 and with high SPAP. In the under-50 group, prognosis was not associated with changes in
PFT, whereas high SPAP was associated with DLCO/VA. With the introduction of effective treatments
in IPF, prognostic studies are essential in monitoring and also directing patients to transplantation at

appropriate time.

Keywords: ldiopathic pulmonary fibrosis, pulmonary function test, systolic pulmonary artery pressure.

GiRiS

idiyopatik pulmoner fibrozis (IPF); bilinmeyen bir
nedenle meydana gelen, kronik, ilerleyici bir
interstisyel pndmonidir. Tani; klinik ve radyolojik
bulgulara ek olarak, biyopside karakteristik
olagan interstisyel pndomoni (UIP) bulgularinin
olmasi ile konur. Ancak yaygin bal petegdi
bulgulari goézlenen ileri fibrozisi olan hastalarda
biyopsinin zorlugu nedeniyle genellikle tani,
rehberlere dayanan klinik ve radyolojik bulgularla
konmaktadir (1). Prevalans c¢alismalarinda
100,000’de 2 ile 29 arasinda degisen oranlar
belirtilmigtir (2-4).

idiyopatik pulmoner fibrozis, yaygin fibrozise yol
acan hastaliklar arasinda en sik gorileni ve en
6lumcil olanidir. IPF’de tani konduktan sonra
tedavisiz yagsam beklentisi, ¢esitli kaynaklarda 2,4
ile 4,2 yl arasinda bildiriimektedir (5, 6).
Antifibrotik tedavilerin yaygin kullanima girdigi
son dekatta ise dngdrulen yasam beklentisinin
arttigr gézlemlenmektedir (7).

idiyopatik pulmoner fibrozisli hastalarin prognozu

belirleyen parametrelerle duzenli izlenmesi
6nemlidir. Hastaligin ~ progresyon  hizinin
saptanmasi, semptomlardaki koétilesmenin ek

degerlendiriimelerle objektif olarak gdsterilmesi,
tedavi etkinliginin gézlenmesi ve transplantasyon
icin dogru zamanlama hastalarin dizenli izlemleri
ile saglanabilir (8, 9).

Prognozu gbésteren  bagimsiz  dediskenler
literatiirde gb6zden gegirildiginde; sigara kullanimi,
amfizem varigi ve pulmoner arteryel

hipertansiyon gelisimi ile hastalik prognozu
arasinda negatif bir korelasyon izlendigi, yas ve
cinsiyet agisindan farkli sonuglara ulasildig
g6zlemlenmektedir (10-14).

Hastaligin ciddiyetini ve progresyonunu
belirleyen c¢esitli parametreler belirlenmigtir.
Bunlar arasinda en sik kullanilanlar; solunum
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fonksiyon  testleri (SFT) ile  solunumsal
kapasitenin 6lgimi, karbonmonoksit diflizyon
kapasitesi (DLCO), 6 dakika yurime testi (6-
DYT) ile efor kapasitesinin deg@erlendiriimesi,
arteriyel kanda parsiyel oksijen basinci (PaO2) ile
gaz degisiminin degerlendiriimesi ve pulse
oksimetre ile efora bagh desatirasyon varliginin
arastiriimasi yer almaktadir (9, 10).

Solunum fonksiyonlarinda yavas azalma ve
dispnede yavas artis IPF’'nin klasik prototipi
olarak belirtilse de solunum fonksiyonlarinin hizla
bozuldugu ve semptomlarin hizla kétilestigi bir
diger grup ve alevlenmelerle seyreden, ataklar
arasi kismen stabil solunum fonksiyonlari ve
semptomlari olan, ancak akut alevlenmelerin
mortalitesinin ylksek oldugu fenotipik gruplar da
tanimlanmigtir (1). Hastalidin tani asamasinda,
hastanin  izleminin  hangi gruba uygun
ilerleyecegdi, dolayisiyla prognozu &6ngdérmek
glgtir. Guncel galismalar esliginde hizli veya
yavas progresyonlu hastaliktaki tedavi yaklagimi
farkli olmasa da hastalarin izlem araliklari,
Ongorilen yasam sureleri, transplantasyon listesi
icin uygunluk arastirmalari ve transplantasyon
zamanlamasi acisindan IPF hastasinin
semptomlarinin, klinik bulgularinin ve solunum
fonksiyonlarinin takibi énem tasimaktadir (10,
11).

IPF’li hastalarin prognozunu degerlendirdigimiz
retrospektif calismamizin  birincil  sonlanim
noktasi, seri solunum fonksiyon testleri ile
izlemde, zorlu vital kapasite (FVC) ve DLCO
bazal degerlere gore saptanan dedisikliklerin
prognozu ongdrmedeki degerinin
gdzlemlenmesidir. Ikincil sonlanim noktasi ise;
yas, cinsiyet gibi demografik 6zellikler yani sira
sigara Oykusu ve pulmoner hipertansiyon gelisim
gostergeleri ile prognoz arasindaki iligkilerin
solunum fonksiyon testlerine etkileri ile birlikte
arastinimasidir.
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GEREG ve YONTEM

Calismaya Mart 2003 - Mayis 2013 tarihleri
arasinda Ege Universitesi Tip Fakdltesi, Gogus
Hastaliklari Anabilim Dali, Interstisyel Akciger
Hastaliklari  Poliklinigi'nde takip edilen IPF
hastalari alinmistir. Amerikan Toraks Dernegi ve
Avrupa Solunum Dernedi'nin 2011  yilinda
yayinlamis oldugu IPF rehberindeki tani
kriterlerine uygun olarak IPF tanisi alan (biyopsili
veya biyopsisiz) ve aralarinda en az alti ay olmak
Uzere iki veya fazla SFT ile izlenen hastalar dahil
edilmistir. Hastalarin higbiri, izlendikleri dénem
itibariyle IPF’ye 6zel bir antifibrotik tedavi rutin
kullanimda olmadigindan, hastalia spesifik
tedavi almamistir. Solunum fonksiyon testlerine
koopere olamayan, dizenli SFT sonucu
bulunmayan ve IPF tanisi kesinlesmemis
hastalar calisma digi birakilmigtir.

Hastalarin ilk basvurudaki ve izlemdeki kayitlari
taranarak; ilk, 6.ay, 12.ay, 24.ay, 36.ay, 48.ay ve
60.aya karsilik gelen solunum fonksiyon
testlerinden mevcut olanlar kaydedilmistir. Ayrica
hastalarin demografik verileri olarak yas, cinsiyet,
sigara oOyklsl ve sagkalimlari kaydedilmistir.
Ekokardiyografi (EKO) yapilan hastalarin sistolik
pulmoner arteriyel basinglari (SPAB) veri
tabanina eklenmistir. Birden fazla EKO yapilan
olgularda, baslangigta normal olan SPAB diizeyi
izlemde vyiksek saptandiysa 36 mmHgnin
Uzerinde olan ilk deger ve tarih kaydedilmistir.
Verilerin analizi IBM SPSS (Statistical Package
for Sociel Sciences, SPSS Inc,, Chicago, lllinois,
USA) 16,0 Windows istatistik paket programi
kullanilarak yapilmigtir.

Kategorik degiskenler icin ki-kare testi ve Fisher’s
exact test, normal dagiim &zelligi gOsteren
degiskenler igin Student's t test kullaniimis,
korelasyon analizleri yapilmig, sagkalim analizleri
icin Cox regression analizleri, sagkalm egrileri

icin Kaplan-Meier

istatistiksel anlamlilik
olmasi kabul edilmistir.
Calisma igin Ege Universitesi Tip Fakiiltesi Etik
Kurulu’ndan onay alinmistir (Onay no: 12-11,1/8)

egrileri kullaniimigtir.
icin p degerinin <0,05

BULGULAR

idiyopatik pulmoner fibrozis hasta listesi epikriz
sisteminden ICD kodu "J84,1" ve epikriz
metninden  "kelime ile tarama" seklinde

belirlenmigtir. ik taramaya gére 249 hasta
saptanmigtir.  Klinigimize IPF  6n tanisiyla
yonlendirilen, ancak ileri incelemelerle interstisyel
akciger hastaliklari konseyinde diger nedenlere
baglh akciger fibrozisi saptananlar, izlem suresi
alti aydan kisa olanlar, SFT bulunmayan veya tek
SFT olanlar ile tanida radyolojik ve klinik
korelasyonu olmayanlar ¢alisma disi birakilmistir
(Sekil-1).

Calismaya dahil edilen 94 olgunun vyas
ortalamasi 62,8+10,3 (17-83) yil olup %71,3'0
(67 olgu) erkektir. Kadinlarin yas ortalamasi
65,315,8, erkeklerin ise 61,412 yildir. Hastalarin
ortalama izlem sureleri 41,0+27 (6-139) aydir.
Olgularin  %63,8'si (60 olgu) c¢alismanin
kapsadidi tarih aralijinda élmus olup, %36,2 (34
olgu) ise galisma sonunda hayattadir. Olgulardan
51’inin  (%54,2) sigara Oykusu mevcuttur.
Ortalama sigara tlketimi 33,7+17 paket-yil
olarak saptanmigtir. Otuz iki olgu (%34) akciger
biyopsisi ile kanitlanmis IPF tanisi almig, 62
olguya ise (%66) klinik ve radyolojik bulgularla
IPF tanisi konulmustur. Biyopsi ile IPF tanisi
kanitlananlarla, klinik ve radyolojik bulgularla tani
alanlar arasinda sagkalim farki saptanmamigtir
(p=0,38). Olgularin demografik 6zellikleri Tablo-
1’de verilmistir.

Tablo-1. Olgularin demografik 6zellikleri ve ortalama bazal solunum fonksiyon degerleri.

Demografik 6zellikler Sonuglar
Yas (Y1l OrtxSD) 62,8+10,3
o Erkek 67 (71,3)

0,
Cinsiyetn (%) Kadin 27 (28,7)
izlem siiresi (Ay Ort+SD) 41,0+27,0
Biyopsi n (%) 32 (34,0)
. Birakmig 51 (54,2)
0,
Sigaran (%) icmemig 43 (43,6)

FEV1 (L OrtxSD) (%)

2,100,7 (80,6)

FVC (L OrtSD) (%)

2,590, (87,6)

FEV1/FVC (% Ort+SD) 83,1£8,1
DLCO (ml/mmHg/dk Ort£SD) (%) 13,9153 (58,2)
DLCO/VA (% OrtSD) 79,5 + 28,3

FEV1: Zorlu ekspiryumun 1, saniyesinde ¢ikarilan hava hacmi, FVC: Zorlu vital kapasite, DLCO: Karbonmonoksit difiizyon
kapasitesi, DLCO/VA: Karbonmonoksit difiizyon kapasitesinin alvoler voliime orani

Cilt 63 Sayi 4, Aralik 2024 / Volume 63 Issue 4, December 2024

555



Tablo-2. Olgularin cinsiyete gére FVC, DLCO ve DLCO/VA degisimleri (12 ay).

Cinsiyet N Ortalama Std, Sapma P

FVC degisimi (ml) erkek 67 -447,95 505,26 0,04
kadin 27 -255,46 329,62

FVC degisimi (%) erkek 67 -14,61 16,89 0,8
kadin 27 -15,43 22,90

DLCOdegisimi (ml/mmHg/dk) erkek 32 -2,81 4,12 0,61
kadin 12 -2,35 3,62

DLCO degisimi (%) erkek 32 -16,18 33,21 0,68
kadin 12 -22,10 29,99

DLCOI/VA degisimi (%) erkek 32 4,68 21,02 0,84
kadin 12 4,12 24,51

Tablo-3. Olgularin cinsiyete gore yas, sigara paket yillari ve izlem sureleri.

Cinsiyet N Ortalama Std, Sapma  p
Sigara paket-yili erkek 49 33,82 16,97 0,09
kadin 2 13,50 6,12
izlem Siiresi (ay) erkek 67 33,85 26,39 0,61
kadin 27 31,70 19,97
Yas erkek 67 61,40 12,06 0,03
kadin 27 65,33 5,80
erkek 39 30,22 25,86 0,9
Sagkalim (ay)
kadin 21 32,30 22,12
Calismaya  alinan hastalarin demografik  olmasi disinda anlamh fark saptanmamistir.

Ozellikleri ile klinik ve laboratuvar bulgularinin
prognoza ve SFT parametrelerine etkileri gézden
gecirilmis, asagidaki bulgulara ulagiimistir.

Yas: Olgularin yaslari incelendiginde, yasin genel
sagkalimla veya izlemdeki SFT parametreleri
kayiplariyla iligkisiz oldugu saptanmistir. Ancak
50 yas alti olgu grubu ayri incelendiginde (10
olgu), ortalama sagkalimin bu grupta 20,7+21,6
ay, 50 yas Uzerinde (84 olgu) ise 33,3123,2 ay
oldugu saptanmistir (p= 0,036). Olgulari 50 yas
altt ve Uzeri olarak gruplandirilarak olusturulan
sagkalim egrisi Sekil-2’e gosterilmistir.

Cinsiyet: Kadin ve erkek hastalar arasinda izlem
suresi, sagkalim agisindan fark saptanmamisken,
kadin olgularin tani yasinin erkeklere gore
anlamli oranda daha ileri oldugu saptanmigtir
(p=0,03) ve izlem suresince olan SFT kayiplari
acisindan erkeklerde FVC’deki kaybin fazla
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Olgularin  cinsiyete bagh FVC, DLCO ve
DLCO/VA duzeyleri Tablo-2'de, yas, sigara
paket-yillari ve izlem sireleri ise karsilagtirmali
olarak Tablo-3'te gosterilmigtir.

Sigara: Olgularin %54,2’sinin sigara éykusu olup
ortalama paket-yilh 33,7+17,0'dir. Erkek olgularin
%73,71'inde, kadin olgularin ise %7,4’inde
sigara OykusU bulunmaktadir ve aralarinda
anlamli istatistiksel farklihk saptanmigtir
(p<0,001). Hastalarin  solunum  fonksiyon
parametrelerindeki kayip yuzdeleri ve
sagkalimlari ile sigara &ykusu arasinda iligki
saptanmamistir ancak sigara i¢cenlerin FEV1/FVC
oranlarinin anlaml disik oldugu saptanmigtir
(p=0,005). Olgularin sigara o6ykulleri olup
olmamasina goére gruplandirilarak olusturulmus
izlem slreleri, baglangic SFT parametreleri,
izlemdeki degisimleri ve sagkalimlari Tablo-4'te
verilmigtir.
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Tablo-4. Olgularin sigara oykuleri olup olmamasina gore gruplandirilarak olusturulmus izlem sureleri, baslangic

SFT parametreleri ve izlemdeki degisimleri ve sagkalimlari

Sigara Kullanimi N Ortalama P

izlem Siiresi (ay) var 51 41,28+25,40 0,77
yok 43 40,70£22,98

Baslangi¢ FEV1 (L) var 51 2,46+0,64 <0,0001
yok 43 1,71+0,53

Baglangic FEV1 (%) var 51 82,56117,21 0,71
yok 43 81,00£24,13

Basglangi¢ FVC (L) var 51 3,01+0,79 <0,0001
yok 43 2,01+0,66

Baslangig FVC (%)  var 51 96,53+11,52 0,31
yok 43 76,07+22,43

I?)/a§langlg FEV1/FVC var 51 81,53+7,86 0,005

0 yok 43 86,2317,58

Baglangi¢c DLCO var 44 15,48+4,98 0,004

ml/mmHg/dk
yok 33 12,08+4,12

Baglangi¢ DLCO (%) var 44 60,79+20,77 0,39
yok 33 56,72+19,21

I?)/a@langlg DLCO/VA var 44 77,65+26,62 0,55

0 yok 33 81,23+25,53

FVC degisim (ml) var 51 -462,38+517,14 0,07
yok 43 -294,33+367,60

FVC degisim (%) var 51 -14,62+16,51 0,93
yok 43 -15,19+21,96

DLCO degisim var 24 -3,50+4,06 0,02

(ml/mmHg/dk)
yok 14 -1,69+3,70

DLCO degisim (%)  var 24 -19,24432,32 0,13
yok 14 -14,43+31,95

DLCOIVA degisim (%) var 24 -0,50+18,95 0,16
yok 14 9,86+26,15

Sagkalim (ay) var 36 30,54+24,84 0,95
yok 24 31,00+25,47
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245 Olgu

& aydan kisa siirell izlem: 18 olgu
Biyopsi sonucy IFF ile uyumlu clmayanlar:

Diizenli 57T yapimamig: 27
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Metotreksat:l

v

94 Olgu

Sekil-1. Taranan hasta grubundan ¢aligsmaya dahil
edilmeyen hastalar ve nedenleri.
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’Eﬂ 04+ . ].
0.2 50 yasz alu (n=10) .
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T T T T T T
0 25 50 -] 100 125
Izlem siiresi (ay)
Sekil-2. Olgularin 50 yas alti ve uUzeri olarak
gruplandiriimasiyla olusturulan sagkalim egrisi
104
hLL - SPAB
044 l St normal
n=33
R
054 -
E
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[]
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o SPAB
yitksek
n=19
001
T T T T T T
0 20 40 60 80 100
izlem siiresi
Sekil-3. Olgularin SPAB dizeylerinin normal veya
yuksek olmasina goére olusturulan genel
sagkalim egrisi
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EKO sonrasi izlem siiresi (ay)

Sekil-4. Olgularin SPAB dizeylerinin normal veya
yuksek olmasina gére EKO sonrasi sagkalim

egrisi
1,0
_ 1
0§ L FVC kayip <%10 n=60
iy
-
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s e
ET) -
o 044
7]
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FVC kayip 2%10 n=21
0,0
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izlem siiresi (ay)

Sekil-5. Alti aylik FVC kaybinin %10'un uzerinde olup
olmamasina gore olusturulan sagkalim egrisi.

0.6

Sagkalim

0.4

0,07

FVC kayip 2910 n=27

=

izlem siiresi (ay)

p-] S0 75 100 125

Sekil-6. On iki aylik FVC kaybinin %10'un uzerinde
olup olmamasina gore olusturulan sagkalim

egrisi
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Sekil-7. Alti aylik DLCO kaybinin %15'in Gizerinde olup
olmamasina gore olugturulan sagkalim egrisi.

DLCO kayip <%15 n=32 ‘

|
e ——
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Sagkalim
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izlem siiresi (ay)

Sekil-8. On iki aylik DLCO kaybinin %15'in Gzerinde
olup olmamasina gére olusturulan sagkalim
egrisi.

Sistolik Pulmoner Arter Basinci: Hastalarin
52’sine (%55,3) IPF tanisi sonrasinda en az bir
kere EKO yapilmistir ve SPAB’nin 36 mmHg’nin
Uzerinde oldugu degerler yiksek kabul edilmistir.
Bu deger Avrupa Kardiyoloji Dernegi (ESC)
Pulmoner  Hipertansiyon  Rehberine  gobre
belirlenmistir, EKO yapilan olgularin %64,2’sinin
SPAB diuzeyi normalken %34,8'inin ise yuksek
saptanmistir.

Sagkalim analizlerinde, EKO’da SPAB dizeyi
normal saptanan olgularin EKO sonrasi ortalama
sagkalim sdlresi 26,3+16,4 ayken, SPAB dizeyi
36 mmHg'nin Uzerinde saptanan olgularin EKO
sonrasi ortalama sagkalim slresi 5,6+6,1 ay
saptanmistir (p<0,001). Anlamlilik yalnizca EKO
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sonrasinda degil genel sagkalmda da
g6zlenmistir (p=0,006, Sekil-3 ve 4).

Solunum Fonksiyon Testi Parametrelerinde
Zamana Bagl Degigsim: Olgularin FVC kayiplar
ylizde olarak ele alindiginda, baslangic FVC
degerinin %10’unu ilk alti ay icerisinde kaybeden
21 olgu ile bu kaybi yasamamis olan 60 olgunun

sagkalimlari arasinda anlamli fark
g6zlenmemistir  (p=0,10). Benzer sekilde
baslangic FVC degerinin  %10unu ik il

icerisinde kaybeden 27 olgunun sagkalimlari bu
kaybr yasamamis olan 43 olgudan farkllik
gostermemistir (p=0,22). DLCO takibi bulunan 51
olgudan 12’sinin baslangic DLCO degerinin
izlemin ilk alti ayinda %15ini kaybettigi
saptanmis ve bu kaybi yasamamis olan olgularla
aralarinda anlamli sagkalim farki gézlenmemistir
(p=0,06). Bir yillk DLCO takibi yapilan 44
olgunun ise 12’si baslangic DLCO degerinin
%15’ini ilk yil icinde kaybetmis olup bu kaybi
yasamamis olgularla aralarinda anlaml sagkalim
farki saptanmamistir (p=0,62). Alti aylik ve bir
yilhk  FVC kaybinin  %10’un Uzerinde olup
olmamasina goére olusturulan sagkalim egrileri
Sekil-5 ve 6’da, ayni sirelerde DLCO’da %15’in
Uzerinde kayip olup olmamasina gore
olusturulmus sagkalim egrileri ise Sekil-7 ve 8'de
yer almaktadir.

TARTISMA

Calismamizda IPF’de prognozu belirleyen
parametrelerin 50 yasin altinda tani almak ve

SPAB’nin yuksek saptanmasi oldugu
belirlenmistir, 50 vyas alti grubun prognozu
solunum fonksiyonlarindaki degisimle iliskisiz,
SPAB yuksekligi ise DLCO/NVA ile iligkili
bulunmustur.

idiyopatik pulmoner fibrozisli hastalarin
prognozlarini  dngérmek amaciyla yapilan

calismalarda yas sikga irdelenmis ve farkli
sonuglara ulasiimistir. IPF tanisi icin ortalama
yasin 66 civarinda oldugu meta analiz
calismalarinda gd6zlemlenmistir (1, 3), Calisma
popllasyonumuzun ortalama yasi 62,5+10,7 yil
olup en yash olgu 83 yasinda, en geng olgu ise
17 yasinda bir ailesel IPF hastasidir. lleri yas
hastaligi olarak kabul edilen IPF’'de, hasta yasi
ne kadar ileri ise prognozun o kadar koétu
oldugunu gosteren cgalismalar mevcut olmakla
birlikte, 50 yasindan o6nce tani alan grubun
prognozunun daha koéti oldugunu saptayan
aragtirmalar da mevcuttur (3, 15, 16).
Calismamizda ise yasin genel sagkalimla veya
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izlemdeki solunum fonksiyon testleri kayiplariyla
iliskisiz oldugu saptanmistir. Ancak 50 vyasin
altinda tani alan olgu grubunun sagkaliminin
anlamh olarak dislk oldugu gb6zlemlemistir,
Klinik olarak hastaligin hizli seyrettigi bu geng
olgu grubunun transplantasyona zamaninda
yonlendiriimesi 6nemlidir.

Erkek cinsiyette daha sik gozlenen bir hastalik
olan IPF ile ilgili bazi calismalarda kadinlarin
sagkallm avantajina sahip oldugu yo6ninde
bulgular mevcuttur (1, 13, 15). Calismamizda
erkek olgular ¢odunlugu olusturmakla beraber
sagkalim agisindan kadin olgulardan anlamli bir
farklari bulunmamistir. Erkek ve kadin olgularin
solunum  fonksiyonlarinin  ylzde cinsinden
kayiplari ayri ayri degerlendirildiginde, cinsiyetler
arasi fark olmadi§i  gortlmustir.  Mutlak
degerlerdeki erkekler lehine olan istatistiksel
anlamli farkhliklarin, cinsiyetler arasi vicut ylizey
alani farkliliklarina bagh oldugu dusunulmustur.

Sigara icen popilasyonda IPF’'nin daha sik
g6zlendigi bilinmektedir (15-17). Calismamizda
populasyonun  %54,2’inde  sigara  6yklsu
mevcuttur. Ortalama sigara tiketimi 33,717
paket-yili gibi ylksek bir oranda saptanmis,
sigara OyklisU olanlarin blylk oranda erkek
olgulardan  olustugu  goézlenmistir  (%96).
Calismamizda sigara OyklUsinin sagkalim,
izlemdeki FVC, DLCO ve DLCO/VA'da yuzde
olarak kayiplar Uzerinde anlaml etkisi olmadigi
goérulmastir. Ayrica sigara ve cinsiyetin pulmoner
hipertansiyonun dolayli bir go6stergesi kabul
edilen SPAB duzeylerinin normal veya yuksek
bulunmasiyla da iligkili olmadidi saptanmistir.
Sigara kullanmis olan grubun baslangi¢c FEV1 ve
FVC mutlak degerlerindeki anlamh yuksekligin
yine cinsiyetler arasi vicut yizey alani
farklhihklarina bagh oldugu, sigara icen grupta
FEV1/FVC’nin igmeyen gruba gére anlamh dusuk
olmasinin ise sigara igimiyle iligkili oldugu
disundimustar.

Olgularin alti aylk ve bir yilik SFT parametreleri
incelendiginde, bazal FVC ve DLCO degerlerinin
sirasiyla %10 ve %15’ini ilk alti ve on iki ay
icerisinde kaybeden olgularin sagkalimlarinin bu
kaybi yasamayanlarla farkli olmadigi
goralmastar.

Fibrotik akciger hastaliklarinda, akcigerlerdeki
parankimal ve vaskller yeniden sekillenmenin,
pulmoner hipertansiyonun bu grup hastada sik¢a
gbzlenmesini acgiklayan mekanizma oldugu
dustunilmektedir  (18).  Pulmoner arteriyel
hipertansiyon, interstisyel akciger hastaliklarinda
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fonksiyonel kapasitenin koétilesmesine katki
saglamaktadir. Pulmoner hipertansiyon tanisi
ancak sag kalp kateterizasyonu yapilarak
ortalama pulmoner arter basinci dlgimiyle
konmaktadir. Fakat invaziv bir islem olmasi
nedeni ile tarama cgalismalarinda oncelikle EKO
yapilarak SPAB dizeyi ve pulmoner
hipertansiyonun sag kalp uzerine olan etkileri
arastinimaktadir. Avrupa Kardiyoloji Dernegi
(ESC) Pulmoner Hipertansiyon Rehberi’ne gére
EKO’da SPAB degerinin 36 mmHg'nin Uzerinde
oldugu degerler yiksek kabul edilmistir (19). Bu
degerin Uzerinde ve klinik bulgular varliginda sag
kalp kateterizasyonu gindeme gelmektedir. Sag
kalp kateterizasyonu, invaziv olmasi ve IPF’ye
sekonder saptanan pulmoner hipertansiyonun
etkin bir tedavisinin olmamasi nedeni ile rutinde
kullanilan pratik bir ydntem degildir.

Sagkalim analizlerinde, EKO’da SPAB dizeyi
normal olan olgularin EKO sonrasi ortalama
sagkalim sirelerinin, SPAB yliksek olan olgulara
gbre anlamli olarak yiksek oldugu saptanmistir.
Olgularin baslangicta ya da izlemin herhangi bir
zamaninda yapilan EKO sonucunda ylksek
SPAB diizeyi saptanmasi prognozun kot
olabilecedi konusunda uyarici olmalidir. Nathan
ve arkadaslarinin 110 IPF tanili hastaya EKO ve
sag kalp kateterizasyonu yaptiklari galismada;
EKO ile olgilen SPAB degerinin, IPFde
pulmoner hipertansiyon degerlendirmesi igin tek
basina yeterli bir test olmasa da SFT ve 6 DYT
gibi parametrelerle birlikte degerlendirildiginde
klinisyenlere risk siniflandirmasinda yardimci
olabilecegi sonucuna ulagsmislardir (20).

Solunum fonksiyon testi parametreleri ile SPAB
arasindaki iliski incelendiginde; SPAB
yuksekliginin FVC ve DLCO degisimi ile iligkisiz,
DLCO/VA ile istatistiksel olarak anlaml sekilde
iliskili oldugu saptanmigtir. Restriktif akciger
hastaliklarinda DLCO/VA normal olabilir ya da
artabilir (21). Pulmoner hipertansiyonda ise
DLCO/VA’nin digmesi beklenir. Calismamizda
SPAB dlzeyi yiksek olan olgularin normal
saptananlara gére DLCO/VA dlizeylerinin anlamh
olarak disUk oldugu goérulmustir. Peelen ve
arkadaslarinin IPF’yi de iceren primer fibrotik
akciger hastalari ile FVC, DLCO ve DLCO/VA
degisimleri Uzerinden yaptiklar sagkalim analizi
calismasinda; alti aylik izlemde DLCO/VA'da
%10’luk azalma ve on iki aylik izlemde FVC'de
%10’luk azalma saptanan olgularin
prognozlarinin belirgin disik  oldugunu
saptamiglardir (22). DLCO’daki %15 ve lzerinde
olan degisimde ise bu prognoz farklihgini
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gbzlememiglerdir. Olgulardan DLCO/VA
degerlerinde disme g6zlenenlerin
sagkalimlarinin kotu olmasini vaskuler

inflamasyon, duz kas hicre proliferasyonu,
vaskiler yeniden vyapilanma ve anjiyogenik
disfonksiyonun sonucu artan pulmoner arteryel
basingla aciklamiglardir.

Calismamiz genis IPF’li hasta sayisina sahiptir.
Hastalarin tanisi interstisyel akciger hastaliklari
konseyinde tartisiimig, romatolojik hastaliklar
dikkatli bir sekilde dislanmis, yeterli izlem sureleri
elde edilmis, hastalarin yaklasik tgte birinin tanisi
biyopsi ile dogrulanmistir.

Calismamizin zayif yoni retrospektif olmasidir.
Sagkalim arastirmalarinin  prospektif olmasi,
olgularin vizit araliklarinin dizenli olmasina ve
klinik kétulesmeye kadar olan zamaninin daha

SONUGC

idiyopatik pulmoner fibrozisli hastalarin
prognozlari hakkinda fikir sahibi olmak, hastaya
uygulanan tedavilerin basarisi, transplantasyon
icin degerlendiriimesi ve listeye alinma zamani ile
ilgili  hekime &6nemli Dbilgiler verebilir. IPF
hastalarinda, SFT'de FVC ve DLCO yani sira
DLCO/VA degerine de dikkat etmek ve disme
g6zlenen hastalara sistolik pulmoner arter
basinci degerini saptamak adina ekokardiyografi
planlamak uygun bir yaklasim olabilir. Ayrica 50
yasin altinda tani alan hastalarin prognozlarinin
ileri yasta tani alanlara gore kotl olabileceginin
g6z 6ndnde bulundurulmasi izlemde Klinisyen igin
faydali olabilir.

Cikar catismasi: Yazarlarin calismada herhangi
bir ¢ikar gatismasi yoktur.

net belirlenmesine olanak saglayabilir.
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Akut kolesistitin ciddi bir komplikasyonu olan safra kesesi perforasyonunun
klinik yonetimi: yiikksek volimli tek merkez sonuglarimiz

Clinical management of gallbladder perforation, a serious complication of acute
cholecystitis: our high-volume single-center results

Tufan Gumiis' Ebubekir Korucuk' Erkan Gler?

Tugce Turk' Alper Uguz1

! Ege Universitesi Tip Fakiiltesi, Genel Cerrahi Klinigi, izmir, Tirkiye

2Mersin Universitesi Tip Fakiiltesi, Genel Cerrahi Klinigi, Mersin, Tlrkiye

oz

Amag: Safra kesesi perforasyonu akut kolesistitin (AK) morbidite ve mortalite oranlarini artiran en
ciddi komplikasyonudur. Akut perfore kolesistit (APK) yonetiminde net bir algoritma olmamakla birlikte
erken donemde operasyona uygun olmayan hastalar konservatif takip edilebilmektedir. Calismamizda
akut perfore kolesistit nedeniyle takip edilen hastalarin sonuglarini degerlendirerek klinik deneyimimizi
sunmayl amagladik.

Gere¢ ve Yontem: Calismaya Aralik 2018- Aralik 2023 yillari arasinda akut kolesistit nedeniyle
klinigimizde takip edilen 532 hasta dahil edildi. Safra kesesi perforasyonu olmayan hastalar diglanarak
118 hastanin verileri retrospektif tarandi.

Bulgular: Hastalarin 53(%44,9)'G kadin, 65(%55,1) erkek idi. Ortalama yas 67,7(23-93) idi. Hastalarin
17(%14,4)'sine medikal tedavi,73(%61,9)'line perkutan kolesistostomi (PK),15’ine (%12,7) perkiitan
kolesistostomi uygulama sonrasi operasyon ve 13(%11)lne operasyon uygulandi. Operasyon
uygulananlarin 13(%46,4)'0 interval donemde, 15(%53,6)'i elektif opere edildi. Elektif operasyon
planlanan hastalar ortalama akut perfore kolesistit tanisindan 116 giin sonra opere edildi. Operasyon
zamanlamasinin yatis siresi, operasyon turt ve sagkalima etkisi saptanmadi. Hastalarin tedavi turleri
ve laboratuvar degerleri karsilastinidiginda C-Reaktif Protein/Albumin (CRP/ALB) de@erinin anlaml
olarak perkutan kolesistostomi uygulananlarda daha yiksek oldugu goérildi(p=0,008). Hastalarin
13(%11)’0 yatisinda eksitus oldu. Eksitus olan hastalarin yas ortalamasi 80,1 iken olmayanlarinki 66,1
olarak saptandi (p=0,0007). Bunlarin 11(%84,6)'ine perkitan kolesistostomi uygulanirken 2(%15,4)’si
yalnizca medikal tedavi ile takip edildi.

Sonug: Akut perfore kolesistit tanisi alan erken dénemde operasyona uygun olmayan hastalarda
konservatif tedavi segenekleri tercih edilebilmekte ancak perkiitan kolesistostomi uygulamasi hastane
yatis slrelerini uzatmaktadir. Akut perfore kolesistit mevcut olan hastalarda hastaya spesifik tedavi
tercihlerinin yapiimasinin dogru olacagini disunmekteyiz.

Anahtar Soézciikler: Akut Kolesistit, akut perfore kolesistit, perkutan kolesistostomi, kolesistektomi,
safra kesesi.

ABSTRACT

Aim: Gallbladder perforation is the most severe complication acute cholecystitis of acute cholecystitis
(AC), increasing morbidity and mortality rates. Although there is no precise algorithm for managing
acute perforated cholecystitis (APC), patients who are not suitable for surgery in the early period can
be followed conservatively. Our study aimed to present our clinical experience by evaluating the
results of patients who were followed up due to acute perforated cholecystitis
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Materials and Method: The study included 532 patients who were followed up in our clinic due to
acute cholecystitis between December 2018 and December 2023. Patients without gallbladder
perforation were excluded, and the data of 118 patients were retrospectively reviewed.

Results: 53 (44.9%) of the patients were female, 65 (55.1%) were male. The mean age was 67.7 (23-
93). 17 (14.4%) of the patients received medical treatment, 73 (61.9%) received percutaneous
cholecystostomy (PC), 15 (12.7%) underwent surgery after percutaneous cholecystostomy, and 13
(11%) underwent surgery. 13 (46.4%) of those who underwent surgery were operated on in the interval
period, and 15 (63.6%) were operated on electively. Patients who were planned for elective surgery
were operated on an average of 116 days after the diagnosis of acute perforated cholecystitis. No
effect of the timing of the surgery on the length of stay, type of surgery, and survival was detected.
When the treatment types and laboratory values of the patients were compared, it was seen that the
C-reactive protein/Albumin (CRP/ALB) value was significantly higher in those who underwent
percutaneous cholecystostomy (p=0.008). Thirteen (11%) of the patients died during hospitalization.
The mean age of the patients who died was 80.1, while the mean age of those who did not was 66.1
(p=0.0007). While 11 (84.6%) underwent percutaneous cholecystostomy, 2 (15.4%) were followed only
by medical treatment.

Conclusion: Conservative treatment options can be preferred in patients diagnosed with acute
perforated cholecystitis who are not suitable for surgery in the early period. Still, percutaneous
cholecystostomy application prolongs the hospital stay. Making patient-specific treatment preferences
in patients with acute perforated cholecystitis would be correct.

Keywords: Acute cholecystitis, acute perforated cholecystitis, percutaneous cholecystostomy,
cholecystectomy, gallbladder.

GiRIiS

Safra kesesi perforasyonu, batin icine safra
kagagina bagh peritonit ve sepsis gelisimi gibi
yasami tehdit eden durumlara yol agmasi
nedeniyle ciddi morbid ve mortal bir safra kesesi
patolojisidir. Safra kesesi perforasyonu en sik

gérilebilmektedir. Peritonitin ilerlemesiyle birlikte
hastalarda yaygin karin agrisi, akut Kkarin
bulgulari ve daha komplike hastalarda sepsis
bulgular gorulebilmektedir (7-8). Ultrasonografi
ile safra kesesi perforasyonu tespit edilebilmekle
birlikte bilgisayarli tomografi (BT) ve manyetik

akut kolesistitin  bir komplikasyonu olarak ~ rezonans kolanjiopankreatografi (MRKP) tani ve
gorilmekle  birlikte  maligniteler,  travma, perforasyon durumunu degerlendirmede Onemli
immunsupresyon vs. perforasyona neden rol oynamaktadir (9).

olabilmektedir (1-3).

Akut perfore kolesistit (APK) akut kolesistitin
nadir gorllen ancak klinik yonetimi zor ve yagsami

Safra kesesi perforasyonlarinin, tedavi planinda
direkt roli olmamakla birlikte gelisim sekillerine
gore evrelemeleri mevcuttur.  ilk  olarak

tehdit eden bir komplikasyonudur. Akut perfore
kolesistit tum akut kolesistitli hastalarin  %2-
11’inde gorulurken APK’e bagdli mortalite oranlari
%10-40 saptanmistir  (4-5). leri yas, kotl
performans  durumu, ciddi komorbiditeler,
immunsupresif ila¢g kullanimi gibi faktérler akut
kolesistitli  hastalarda APK gelisim  riskini
artirmakta ve APK mevcut olan hastalarda ise
prognozun daha koéti seyretmesine neden
olmaktadir (6).

Akut perfore kolesistit klinik olarak siklikla akut
kolesistite benzer sekilde sag ust kadran agrisi,
ates gibi semptomlarla karsimiza c¢ikmaktadir.
Lékositoz, sola kayma, akut faz reaktanlarinda

yukselme enflamasyonun  sonucu  olarak
gorulebilmekteyken akut kolesistitli hastalara
nispeten laboratuvar degerleri daha yiksek
564

Niemeier’in 1934 yilinda énerdigi ve daha sonra
modifiye edilen siniflamasi hala safra kesesi
perforasyonlarinin siniflandiriimasinda en yaygin
kabul goren sistem olmaya devam etmektedir. Bu
siniflamaya goére Tip | (periton bosluguna akut
serbest perforasyon), Tip Il (lokalize apse ile
subakut perforasyon) ve Tip Il (kolesistoenterik
fistul ile kronik perforasyon) seklinde ug tip
mevcuttur. Anderson daha sonra kolesistobilier
fistlller i¢in bir Tip IV siniflandirmasi ekleyerek
modifiye etmistir (10, 11).

Akut perfore kolesistit tedavisinde erken dénem
ve uygun hasta grubunda en etkin tedavi
secenegi acil cerrahi olmakla birlikte acil
cerrahiye uygun olmayan hastalarda perkltan
safra drenaji ve antibiyoterapi ile akut dénemde
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hastaligi  kontrol ederek elektif cerrahi
planlanabilir (12, 13).
Calismamizda APK nedeniyle takip edilen

hastalarin sonuglarini  degerlendirerek  klinik
deneyimimizi sunmayi amagladik.

GEREG VE YONTEM

Calismaya Aralik 2018 ile Aralik 2023 tarihleri
arasinda akut kolesistit tanisiyla Ege Universitesi
genel cerrahi kliniginde yatirilan 532 hasta dahil
edildi. Yapilan goérintilemelerde safra kesesi
perforasyonu saptanmayan hastalar diglandi.
APK mevcut olan 118 hastanin verileri
retrospektif tarandi.

Veri Toplama

Hastalarin yas, cinsiyet, komorbidite, American
Society of Anesthesiologists (ASA) skoru, tedavi
ve operasyon, yogun bakim ve hastane yatis
suresi, laboratuvar parametreleri (AST, ALT, ALP,
GGT, Albumin, Bilirubin, CRP, Lokosit, Notrofil
sayisi, Lenfosit sayisi, Trombosit), morbidite ve
mortalite  verileri  tarandi.  Safra  kesesi
perforasyon siniflandinimasinda Niemeier
Siniflama Sistemi kullanildi. Buna gore hastalar;

-Tip I: Periton bosluguna akut serbest
perforasyon

-Tip II: Lokalize apse ile subakut perforasyon

-Tip lll: Kolesistoenterik fistil ile kronik
perforasyon

seklinde siniflandirildi. Opere edilen hastalarda
gelisen  komplikasyonlarin  tanimlanmasinda
Clavien-Dindo siniflamasi kullanildi.

Tedavi

Hastalara uygulanan tedavi tdrleri yalnizca
antibiyoterapi uygulananlar i¢in medikal tedavi
(MT), perkltan kolesistostomi (PK), operasyon ve
perkutan kolesistostomi sonrasi operasyon olarak
siniflandirildi. Perkitan kolesistostomi
uygulamasi sonrasi operasyon zamanl ayni
yatista veya daha ileri dénemde farkh yatista
yapilmasi gdz dninde bulundurularak bu hastalar
interval ve elektif déonem olarak siniflandirildi.
Operasyonlar acglk ve laparoskopik olarak
uygulandi. Tedavi tiurleri Niemeier Siniflama
Sistemine ve hastalarin sagkalim durumuna gére
karsilagtiriidi.

istatistiksel Analiz

Veriler Microsoft Excel (Surim 16.82) belgesinde
toplanarak istatistiksel analize hazir hale getirildi.
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istatistiksel analizde IBM SPSS Statistics v29
(IBM, Armonk, New York, USA) ve OpenAl GPT-
4 Data Analyst kullanildi. Analizde c¢alisma
gruplari arasinda surekli degdiskenleri
karsilastirmak igin bagimsiz o6rneklem T-testi
(normal dagihmh veriler igin) ve Mann-Whitney U
testi (anormal dagihmh veriler icin) kullanildi.
Kategorik degiskenler igin Ki-kare testi kullanildi.
P<0.05 istatistiksel olarak anlamli kabul edildi.

Etik Onay

Calisma Helsinki Deklarasyonu ilkelerine uygun
olarak yiritilmiis ve Ege Universitesi Hastanesi
Etik Kurulu tarafindan 24-7T/89 belge numarasi
ile etik onay verilmistir.

BULGULAR

Hastalarin 53 (%44,9)'0 kadin, 65 (%55,1)’i erkek
idi. Ortalama yas 67.7 (23-93) idi. 48 (%40,7)
hasta ASA1, 60 (%50,8) hasta ASA2, 10 (%8,5)
hasta ise ASA3 idi. Hastalarin 57 (%48,3)’sinde
hipertansiyon, 31 (%26,3)’'inde diabetes mellitus,
22’sinda (%18,6) ise koroner arter hastaligi
mevcuttu (Tablo-1).

Niemeier siniflamasina gore 8 (%6,8) hasta Tip
1, 107 (%90,7) hasta Tip 2, 3 (%2,5) hasta Tip 3
olarak siniflandiriidi. Hastalarin 17 (%14,4)'sine
MT, 73 (%61,9)ine PK, 15 (%12,7)ine PK
uygulama sonrasi operasyon ve 13 (%11)lne
operasyon uygulandi. (Tablo-2) Tedavi tirleri
Niemeier siniflamasina goére karsilastirildiginda
medikal tedavi uygulanan hastalarin 1 (%5,9)’i
Tip 1, 16’st (%94,1) Tip 2 idi. Perkltan
kolesistostomi uygulanan hastalarin 4 (%5,4)'U
Tip 1, 66’s1 (%90,4) Tip 2, 3 (%4,2)'UG Tip 3 idi.
Perkitan kolesistostomi sonrasi opere edilen
hastalarin 1 (%6,7)i Tip 1, 14 (%93,3)'U Tip 2 idi.
Opere edilen hastalarin 2 (%15,4)'si Tip 1, 11
(%84,6)'i Tip 2 idi (Tablo-3).

Hastalarin tedavi tirleri ve laboratuvar degerleri
karsilastinldiginda CRP/ALB degerinin anlamli
olarak PK uygulanan hastalarda daha ylUksek
oldugu goérildi (p=0,008) (Sekil-1).

Tedavi turleri hastane vyatis slresine gore
degerlendirildiginde medikal tedavi uygulanan
hastalarin ortalama hastane yatis siresi 9,6 gun,
PK uygulanan hastalarin 16,1 glin, operasyon
uygulanan hastalarin 5,4 giin, PK sonrasi
operasyon uygulanan hastalarin ise 17,9 gin
saptandi. Tedavi turleri arasinda hastane yatis
suresi agisindan anlamh fark izlenmedi (Sekil-2).

Operasyon uygulanan hastalarin 13 (%46,4)u
interval donemde, 15 (%53,6)'i elektif donemde
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opere edildi. Elektif operasyon planlanan hastalar
ortalama APK tanisindan 116 gin sonra opere
edildi. interval ddSnemde opere edilen hastalarin 8
(%61,5)'i acik, 5 (%38,5)'i laparoskopik teknikle
opere edildi. Elektif dénemde opere edilen
hastalarin 6 (%40)st  agik, 9 (%60)u
laparoskopik teknikle opere edildi. interval
donemde opere edilen hastalarin ortalama
hastane yatig suresi 13,8 gun iken elektif
dénemde opere edilenlerinki ise 10,5 gun idi.
Elektif operasyon uygulanan hastalardan 1
(%6,7) Clavien Dindo 3 komplikasyon gelisti.

Hastalarin 13 (%11)’0 ilk yatisinda eksitus oldu.
Eksitus olan hastalarin yas ortalamasi 80,1 iken
olmayanlarinki 66,1 olarak saptandi (p=0,0007).
Eksitus olan hastalarin 1 (%7,7)i ASA1, 9
(%69,2)u ASA2, 3 (%23,1)0 ASA3 idi. Bu
hastalarin 11 (%84,6)ine PK uygulanirken 2
(%15,4)’'si medikal tedavi ile takip edildi. Sag olan
hastalarin 15 (%14,3)ine MT, 62 (%59,1)'sine
PK,

13 (%12,3)’Une operasyon, 15 (%14,3)ine PK
sonrasi operasyon uygulandi. Eksitus olan
hastalarda ortalama hastane yatis siresi 23,8

Operasyon  zamanlamasinin  yatis  slresi, giin iken olmayan hastalarda 13,1 giin idi (Tablo-
operasyon turi ve sagkalima anlamli etkisi 5),
saptanmadi (Tablo-4).
Tablo-1. Demografik veriler.

Sayi(N)
E;':fr']yet 65 (%55,1)
Erkek 53 (%44,9)
ASA skoru
1 48 (%40,7)
2 60 (%50,8)
3 10 (%8,5)
Komorbidite
HT 57 (%48,3)
DM 31 (%26,3)
KAH 22 (%18,6)
KOAH 8 (18,6)
KBH 4 (%3,4)
KKY 7 (%5,9)
MG 13 (%11,1)
SVH 13 (%11,1)
Malignite 8 (%6,8)
Avritmi 1 (%2,5)

ASA: AmericanSociety of Anesthesiologists, HT: Hipertansiyon; DM: Diyabetes Mellitus; KAH: Koroner Arter Hastaligi; KOAH:
Kronik Obstruktif Akciger Hastaligi; KBH: Kronik Bobrek Hastaligi; KKY: Konjestif Kalp Yetmezligi; SVH: Serebrovaskiiler

Hastalik; MG: Myastenia Graves

Tablo-2. Siniflama ve tedavi tirleri.

Niemeier Sinifi

Tip 1
Tip 2
Tip 3
Tedavi tiirii

Medikal tedavi

PK

Operasyon

PK sonrasi operasyon
Eksitus

Sayi (N)

8 (%6,8)
107 (%90,7)
3 (%2,5)

17 (14,4)
73 (61,9)
13 (11,1)
15 (12,6)
13 (%11)

PK: Perkutan Kolesistostomi
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Tablo-3. Tedavi turlerinin sinifamaya gore karsilastiriimasi.

Tedavi tiirii Tip 1 Tip 2 Tip 3 P
Medikal tedavi 1 (%5,9) 16 (%94,1) 0,05
Perkitan kolesistostomi 4 (%5,4) 66 (%90,4) 3 (%4,2) 0,05
Operasyon 2 (%15,4) 11 (%84,6) 0,05
PK sonrasi operasyon 1(%6,7) 14 (%93,3) 0,05
Operasyon tiri 0,05
Acik 3 (%10,7) 11 (%39,3)
Laparoskopik 0 14 (%50)

PK: Perkutan Kolesistostomi

Tablo-4. Operasyon zamani ve karsilastiriimasi.

internal (n=13) Elektif (n=)15 p

Operasyon
Acik 8 (%61,5) 6 (%40) >0,05
Laparoskopik 5 (%38,5) 9 (%60)
Tani ile operasyon arasi sire (glin) 7,7 (0-45) 116 (30-270) >0,05
Hastane yatis stresi(gin) 13,8 (3-49) 10,5 (2-30) >0,05
Komplikasyon, Clavien Dindo 0 1(%6,7), 3 >0,05
Eksitus 0 0

Tablo-5. Sagkalima gore hastalarin karsilastiriimasi.

Eksitus(n=13) Sag(n=105) p

Cinsiyet >0,05
Erkek 7 (%53,8) 58 (%55,2)
Kadin 6 (%46,2) 47 (%44.,8)
Ortalama yas 80.1(49-93) 66.1(23-88) =0,0007
ASA skoru >0,05
1 1(%7,7) 47 (%44.,8)
2 9 (%69,2) 51 (%48,6)
3 3 (%23,1) 7 (%6,6)
Tedavi turd >0,05
Medikal tedavi 2 (%15,4) 15 (%14,3)
PK 11 (%84,6) 62 (%59,1)
Operasyon 0 13 (%12,3)
PK sonrasi operasyon 0 15 (%14,3)
Hastane yatis slresi(gun) 23.8(2-85) 13.1 (1-49) >0,05

ASA: AmericanSociety of Anesthesiologists, PK: PerkutanKolesistostomi
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TARTISMA

Akut perfore kolesistit, akut kolesistitin en ciddi
komplikasyonudur ve  mortalite  oranlarini
artirmaktadir. Literatirde  akut  kolesistitli
hastalarin ~ %2-11’'inde  perforasyon gelistigi
bildirilmistir (14). Calhsmamizda 5 yil igerisinde
takip edilen akut kolesistit tanili hastalarin
%22,2’sinde safra kesesi perforasyonu gelistigini
gorduk. Klinigimizin tersiyer ve yuksek volimli

568

hasta basvurusu olan bir merkez olmasi
nedeniyle komplike hasta sayisi daha fazla
izlenmektedir.

Erkek cinsiyetin semptomatik kolelitiaziste ve
akut kolesistit gelisiminde risk faktori oldugunu
gOsteren birgok calisma yayinlanmistir (15, 16).
Buna bagli olarak erkek hastalarda APK gelisim
riski de artis gostermektedir. Derici ve
arkadaslarinin yaptigi bir galismada daha énceki
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yapilan c¢alismalara benzer nitelikte erkeklerde
daha fazla APK gelistigi gosterilmistir. (14) 2021
yilinda yapilan Meksika merkezli bir sistematik
derleme c¢alismasinda erkek cinsiyette safra
kesesi perforasyon oranlarinin daha fazla oldugu
saptanmistir. (17) Yine bu c¢alismalarla birlikte
literatirde APK’in 60 yas ve Uzerinde daha fazla
goéruldiga  saptanmigtir.  (2) Calismamizda
perforasyonun literatire uyumlu olarak erkek
hastalarda ve 60 yas Uzeri hastalarda daha fazla
goraldugund saptadik.

Derici ve arkadaslarinin yaptigi baska bir
calismada kardiyovaskiler komorbiditesi mevcut
olan hastalarda safra kesesi perforasyonunun
daha fazla izlendigi saptanmistir. (18) Bununla
birlikte  diyabetes mellitus, immunsupresif
hastaliklar, maligniteler de perforasyon riskini
artirmaktadir. (19,20) Calismamizda hastalarin
yarisindan fazlasi ASA2 ve ASA3 skoruna
sahipken %48,3’Unde hipertansiyon, %26,3’iinde
diyabetes mellitus, %18,6’sinda ise koroner arter
hastaligi mevcuttu.

1934 yilinda Niemeier ve arkadaslarinin yaptig
siniflama ile safra kesesi perforasyonlari 3 tipte
siniflandirnimis  ve tedavi planlamasinda vyol
gbsterici olmustur. ingiltere merkezli yapilan bir
sistematik derlemede Tip 2 perforasyonlarla daha
sik karsilasildigi gosterilmistir. (5) Rajput ve
arkadaslarinin  yaptigi  Hindistan = merkezli
calismada da hastalarin yarisindan fazlasinda
Tip 2 perforasyon oldugu goéralmuastir (21).
Calismamizda hastalarin %90’dan fazlasinda Tip
2 safra kesesi perforasyonu oldugunu ve
literatlire gbre ¢ok daha fazla Tip 2 perforasyonlu
hastayla karsilastigimizi goérdik. Bununla birlikte
yapilan galismalarda sik rastlanmadigi gorilen
Tip 3 perforasyonlu 3 hasta ¢alismamizda
mevcut idi.

Tokyo 2018 kilavuzunda ileri evre akut kolesistitli
hastalarda Oncelikle konservatif tedavi
onerilmektedir. Ancak hastanin yas, komorbidite
ve klinik durumunun tedavi planinda géz éniinde
bulundurulmasi gerektigi ve buna bagh olarak
erken dénemde uygun hastalara cerrahi tedavi
uygulanabilecegi bildiriimektedir (22). Kilavuza
uyumlu olarak APK'li hastalar i¢in yapilan
calismalarin bircogu da hastaya spesifik tedavi
tercihi yapiimasini 6nermektedir. Buna bagh
olarak Niemenier’in tanimladigi siniflama tedavi
planlamasinda yol gosterici olabilir. Akut biliyer
peritoniti olan Tip 1 APK'li hastalarda hastanin
diger risk faktorleri de g6z 6nune alinarak acil
cerrahi planlanabilirken cerrahiye uygun olmayan
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hastalarda konservatif tedavi tercih edilmelidir.
Kronik bilioenterik fistll gelisen Tip 3 hastalarda
daha ileri tetkik-tedavi ve deneyimli ekip
tarafindan uygulanacak drenaj veya cerrahi
prosedirler 6n plandadir. Lokalize peritonit
g6zlenen Tip 2 hasta grubunda ise tedavi
tartismaldir. Erken dénemde ilk adim olarak
uygulanacak antibiyoterapi ve gereklilik halinde
perkitan kolesistostomi uygulamasi hastanin
mevcut enflamasyon tablosunun gerilemesini
saglayacaktir ancak kesin bir tedavi secgenegi
degildir. Elektif cerrahiye uygun olmayan hastalar
icin palyasyon amaciyla uygulanan drenaj
islemleri  disinda bu gruptaki hastalara
kolesistektomi planlanmasi gerekmektedir. (2, 5,
14, 17, 22-25) GCalismamiza dahil ettigimiz
hastalara uygulanan tedavi tirlerine bakildiginda
Tip 1 APKli hastalarin 3’G opere edilmis olup
bunlardan 1’i acil opere edilmig, 1’i antibiyoterapi
sonrasi taburcu edilerek elektif opere edilmis, T’i
ise perkltan kolesistostomi uygulamasi sonrasi
elektif opere edilmigtir. Tip 2 APKi hasta
grubunda hastalarin  yarisindan  fazlasina
perkitan kolesistostomi uygulanmistir. Hastalarin
%13’U perkitan drenaj sonrasi opere olurken
%10una drenaj prosedliri uygulanmaksizin
operasyon uygulanmistir.  Perkitan sonrasi
kolesistektomi uygulanan hastalarin %25’ine ayni
yatista yani interval donemde kolesistektomi
uygulanmis, diger hastalara elektif kolesistektomi
uygulanmigtir. Drenaj uygulanmayan hastalarda
ise durum tam tersi sekilde hastalarin %75'i ilk
yatisinda kolesistektomi uygulandiktan sonra
taburcu edilmistir. Tip 3 APKlI hastalarin
tamamina perkltan kolesistostomi uygulanmistir.
Calismamizin bulgularina bakildiginda literature
benzer sekilde Tip 2 APK’li hasta grubunun
tedavisinde konservatif tedavi segeneklerinin
daha fazla tercih edildigini ve bu hastalara
ilerleyen dénemde kolesistektomi uygulandigini
g6rmekteyiz.

Perkitan kolesistostomi uygulamasi sonrasi
enflamasyonun gerileme sureci ve antibiyoterapi
suresinin tamamlanmasi nedeniyle bu hastalarda

hastane vyatiglarinin  daha uzun oldugu
gorilmastar.
Safra kesesi perforasyonuna baglh mortalite

oranlari Glenn ve arkadaslari tarafindan 1942
yilinda %42’lerde gosterilirken giincel literatiirde
%10-40 arasinda degistigi bildiriimistir (4, 5, 26).
Bununla birlikte Almanya merkezli APK nedeniyle
kolesistektomi uygulanan 5000 hasta ile yapilan
bir ¢alismada mortalite orani %4 olarak
bildirilmistir (2). Calismamizda hastalarin %11’i
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eksitus olurken opere edilen hastalarin higbirinde
eksitus gOrulmemisgtir. Tersiyer merkez
deneyiminin bu oranlarin dusuk olmasinda etkisi
oldugu dusunmekteyiz. Ayni zamanda daha 6énce

bahsedildigi Uzere yiuksek yasin hastaligin
siddetini ve buna bagh mortalite ve morbidite
oranlarini artirdigini gosterir sekilde
calismamizda anlamh olarak eksitus olan

hastalarin yasi daha ylksek saptanmistir.

SONUG

Akut perfore kolesistit 6zellikle yasl ve komorbid
hasta grubunda morbid ve mortal seyredebilen
ciddi bir safra kesesi patolojisidir. Erken dénemde
tani alan ve cerrahiye uygun hasta grubunda
kolesistektomi 6nerilen tedavi secenegiyken
cerrahiye uygun olmayan veya siddetli klinigi

mevcut olan hastalarda konservatif tedavi
segenekleri 6n planda tercih edilmektedir. Ancak
palyasyon amacgh konservatif tedaviler disinda
hastaligin yegane tedavisi kolesistektomidir.
Literatiri destekler nitelikte sonuc¢ aldigimiz
calismamiz gibi daha yiksek hasta sayih ve
deneyimli  merkezler tarafindan yapilacak
calismalar ile akut perfore kolesistit tedavisinde
etkin tedavi algoritmalari olusturulabilecegini
distunmekteyiz.

Cikar ¢atismasi: Yazarlar bu makalenin yazarligi
ve/veya yayimlanmasiyla ilgili olarak herhangi bir
cikar catismasi beyan etmemistir.

Finansal Acgiklama: Yazarlar bu makalenin
arastinimasi ve/veya yazarligi igin herhangi bir
finansal destek almamistir.
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The application of BLUE (bedside lung ultrasound in emergency) protocol in
the emergency department

Acil serviste BLUE (acil durumda yatakbasi akciger ultrasonu) protokoliiniin
uygulanmasi
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ABSTRACT

Aim: This study aimed to evaluate the effectiveness of lung ultrasonography (US) in detecting the
cause of acute respiratory distress in the emergency department.

Materials and Methods: This cross-sectional analytical study was carried out on 195 adult patients
who were admitted to the Emergency Department of a University Hospital with acute respiratory failure
in 6months period. The validity of the US diagnoses was assessed by comparing the decisions made
by researchers according to the BLUE protocol classification with the final judgments made by the
primary doctors using gold-standard diagnostic techniques suggested by the guidelines.

Results: The diagnostic accuracy of chest ultrasound was 89.7%. Specifically, ultrasound
demonstrated 95.6% sensitivity and 99% specificity for diagnosing Congestive Heart Failure (CHF),
94.3% sensitivity and 97.2% specificity for Chronic Obstructive Pulmonary Disease (COPD), 94.2%
sensitivity and 91.2% specificity for pneumonia, and 100% sensitivity and specificity for Pneumothorax
(PTX). In contrast, the sensitivity for Pulmonary Embolism (PE) diagnosis was 66.7%. Ultrasound also
identified pneumonia associated with CHF with 83.3% sensitivity and 96.0% specificity, and
pneumonia associated with COPD with 54.6% sensitivity and 98.4% specificity. The diagnostic
accuracy of routine physical examination and chest X-ray, which are standard for assessing
respiratory distress at the bedside in the emergency department, was compared with ultrasound. The
accuracy rates for CHF were 89.2%/81.9%/97.4%; for COPD were 90.8%/77.8%/96.4%; for
pneumonia were 76.9%/93.8%/92.3%; for PE were 90.8%/90.7%/96.4%; and for PTX were
99.5%/100%/100%, respectively. Additionally, the average time difference between the requests and
screenings for X-ray and chest CT was 1.36 hours and 2.26 hours, respectively.

Discussion: Our study demonstrated that chest ultrasound is an effective and feasible diagnostic tool
for diagnosing CHF, COPD, pneumonia, PE, and PTX. Compared to gold standard tests, ultrasound
reduced the diagnostic time and provided more reliable results than physical examination.

Keywords: Lung ultrasonography, blue protocol, emergency department, pulmonary edema, COPD
0z

Giris: Bu calismada acil serviste akut solunum sikintisinin nedeninin saptanmasinda akciger
ultrasonografisinin (US) etkinliginin degerlendiriimesi amaglandi.
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Gereg ve Yéntem: Bu kesitsel analitik ¢alisma, bir Universite Hastanesi Acil Servisi'ne 6 aylik siirede
akut solunum yetmezligi nedeniyle basvuran 195 yetiskin hasta Ulzerinde gerceklestirildi. US
teshislerinin gecerliligi, arastirmacilarin BLUE protokol siniflandirmasina gére verdigi kararlar ile
primer doktorlarin kilavuzlarin énerdigi altin standart teshis tekniklerini kullanarak verdikleri nihai
kararlarin kargilastirilmasi yoluyla degerlendirildi.

Bulgular: Akciger ultrasonunun tanisal dogrulugu %89,7 olarak bulunmustur. Ozellikle, ultrasonun
Konjestif Kalp Yetmezligi (KKY) tanisindaki duyarliigi %95,6 ve o6zgliilligii %99; Kronik Obstriktif
Akciger Hastaligi (KOAH) tanisindaki duyarliigi %94,3 ve 6zgliilliigii %97,2; pndémoni tanisindaki
duyarlihgi %94,2 ve 6zgilligi %91,2; ve Pndémotoraks (PTX) tanisindaki duyarliigi ve &6zgdlliigi
%7100 olarak tespit edilmistir. Buna karsin, Pulmoner Tromboembolizm (PTE) tanisindaki duyarlilik
%66, 7dir. Ultrason ayrica, KKY ile iliskili pnémoniyi %83,3 duyarlilik ve %96,0 6zgiilliikle, KOAH ile
iliskili pnémoniyi ise %54,6 duyarlilik ve %98,4 6zgiilliikle teshis etmistir. Acil serviste yatak basinda
solunum sikintisini degerlendirmek igin kullanilan rutin fizik muayene ve akciger grafisinin tanisal
dogrulugu ultrason ile karsilastiriimigtir.  KKY igin tanisal dogruluk oranlari  sirasiyla
%89,2/%81,9/%97,4; KOAH i¢in %90,8/%77,8/%96,4; pndémoni i¢in %76,9/%93,8/%92,3; PTE igin
%90,8/%90,7/%96,4; ve PTX igin %99,5/%100/% 100 olarak saptanmistir. Ek olarak, ¢galismamizda X-
ray ve toraks BT istekleri ile tarama slireleri arasindaki ortalama fark sirasiyla 1,36 saat ve 2,26 saat
olarak hesaplanmistir.

Tartisma: Calismamiz;, akciger US'un KKY, KOAH, pnémoni, PTE ve PTX tanisinda etkili ve
uygulanabilir bir tanisal ara¢ oldugunu gdsterdi. US, altin standart testlerle karsilastirildiginda tani

sdresini kisaltt! ve fizik muayeneye gére daha giivenilir sonuglar ortaya koydu.
Anahtar Sézciikler. Akciger ultrasonografisi, BLUE protokolii, acil servis, akciger 6demi, KOAH.

INTRODUCTION

Respiratory distress is one of the most common
reasons for visiting the Emergency Departments
(ED) among all age groups (1). Also, acute
dyspnea is a leading symptom of many diseases
that may cause morbidity and mortality. A rapid
distinction of the underlying pathologies causing
dyspnea may sometimes be difficult in EDs (2).
However, it is crucial to differentiate reasons of
high morbidity and mortality in the EDs.

It is known that physical examination and bedside
radiography during the evaluation of dyspnea in
the ED may be insufficient for the diagnosis and
treatment process, and the application of further
tests may lead to serious time loss (3). Therefore,
it has been suggested that the lung B-mode
ultrasound (US) can be used for rapid diagnosis
in patients with acute dyspnea (4). The low
running cost, bedside availability, repeatability,
and absence of radiation are emphasized as the
advantages of US. In most studies, it has been
highlighted that lung US is highly sensitive to the
variations of pulmonary content and air-fluid
balance (5, 6). Additionally, it has been reported
that lung US may be a useful technique for the
diagnosis of some pulmonary diseases based on
the differences in air and fluid contrast (3, 7, 8).

BLUE protocol is the application of lung US
based on the grouping of artifacts, pleural
changes, alveolar consolidation, and pleural
effusions to make an accurate diagnosis (3, 8).

Volume 63 Issue 4, December 2024 / Cilt 63 Sayi 4, Aralik 2024

This study aimed to investigate the efficacy of the
BLUE protocol in identifying the underlying cause
in patients referred to the EDs with acute
respiratory failure.

MATERIALS and METHODS
Study design and Patient selection

This cross-sectional analytical study was carried
out on 195 adult patients who were admitted to
the ED of a University Hospital with acute
respiratory failure in six months. The ethical
approval was obtained Ege University, Ethical
Committee (Approval number: 10-9.1/4). Patients
under the age of 18, having structural lung
disease, had undergone surgical intervention
(pneumonectomy or lobectomy) or pleurodesis
were excluded from the study.

Investigators

All patients were evaluated with lung US by
investigators who did not participate in the
primary follow-up and treatment of the individual
patient. The investigators were emergency
medicine resident doctors who had received
"basic emergency ultrasonography" training and
had experience of using the US in emergency
patient care for at least two years. The diagnosis
and treatment of the patients were carried out by
other ED physicians who were blind to the US
results. The investigators and treating physicians
filled two different data collection forms, which
were collected in two separate closed boxes.
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Table-1. Gold standards according to guideline recommendations (9-13).

Pneumothorax

Chest radiography, CT (if necessary)

Cardiogenic edema

ECHO, functional tests, AHA recommendations

PTE Wells criterion, D-dimer, Thorax angio CT
COPD attack PFT (Respiratory function test)
Pneumonia

Infectious profile, radiological asymmetry, microorganism isolation, response to antibiotics

CT: Computed Tomography, ECHO: Echocardiography, AHA; American Heart Association, PTE: Pulmonary Thromboembolism,

COPD: Chronic Obstructive Pulmonary Disease

Additionally, a cardiologist (for diagnosis of CHF),
a radiologist (for diagnosis of PTX and PTE), and
a chest physician (for diagnosis of COPD and
Pneumonia) who are experts in their fields
examined the filled forms and evaluated whether
an accurate diagnosis was made according to the
gold standards recommended by the current
guidelines (Table-1).

Ultrasonographic Evaluation and Procedure
The US Device

The ultrasonographic evaluation was performed
by a portable USG device (Sonosite Micromaxx,
SonosSite Inc., USA) using a 5-MHz micro convex
probe and a 7.5-MHz linear probe.

Procedure

US was performed without interruption during the
admission of the patient to the ED (within the first
10 minutes).

Each hemithorax was divided into three regions
by anterior and posterior axillary lines (Figure-1a-
b). All three areas of both Ilungs were
longitudinally scanned (Figure-2a-b). Findings
such as artifacts (A-line, B-line), lung sliding
(present/absent), pleural effusion
(present/absent), alveolar consolidation
(present/absent) were recorded according to the
systematic analysis per the BLUE protocol (14).

Figure-la-b. Three lung regions based on anterior and
posterior axillary lines
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Venous study, a part of the BLUE protocol, was
carried out after performing the US. Subclavian,
jugular, femoral, and popliteal veins of the
patients were detected by the linear probe,
followed by the compression method and
Doppler. Veins which could not be compressed
or did not show blood flow were accepted as
positive for DVT (1, 15).

Figure-2a-b. Longitudinal scanning of the chest wall
during lung US.

Interpretation of Lung Ultrasonographic
Images:

In the ultrasonographic image, it was confirmed
that when the pleural line (a hyperechoic white
horizontal line located 0.5 cm below the rib line)
was visible, the US probe had seen the
parenchyma.

The surface appearance of the normal lung
consists of the bat sign (normal intercostal
appearance of the pleura and lung parenchyma),
lung sliding (a movement in rhythm with
respiration, indicating sliding of the visceral
pleura against the parietal pleura), the A-line
(hyperechoic horizontal artifacts arising from the
pleural line), and comet-tail artifacts (irrelevant
with lung sliding, and not erasing A-lines). The A-
profile was defined as the presence of anterior
lung sliding with A-lines (3, 16, 17).

Pleural effusion: The roughly quadrangular
shapes and sinusoid signs with a regular lower
border (the visceral pleura) was required for the
diagnosis of pleural effusion (18-20).
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Chronic Obstructive Pulmonary Disease
(COPD): An A-profile without DVT or “posterior
and/or lateral alveolar and/or pleural syndrome”
(PLAPS) (the nude profile) was the typical profile
indicating asthma or COPD.

Interstitial edema: The B-profile is a profile
where three or more B-lines are observed
between two ribs. The B-line always arises from
the pleural line and moves in concert with lung
sliding. Additionally, it isa well-defined, always
long, laser-like, and hyperechoic comet-tail
artifacts erasing A-lines (17, 21).

Pneumonia: Alveolar consolidations (hypoechoic
tissue-like sign - C profile), bronchograms
(internal hyperechoic punctiform appearance
corresponding to air-filled bronchi), A profile plus
PLAPS (the evaluation of pleural effusions and
alveolar consolidations), and A/B profile (B-lines
on one side, A-lines on the other) were the typical
profiles indicating pneumonia (3, 22, 23).
Pneumothorax (PTX): Abolished lung sliding,
the absence of B-lines, loss of “seashore sign,”
and detection of lung-point were the typical
profiles indicating pneumothorax (3,24).
Pulmonary Thromboembolism (PTE): In the
venous analysis, the detection of A-profile plus
DVT positivity was connected to PTE (3, 16, 25).

Table-2. Patient flow diagram.

Statistical Analysis

Statistical analysis was performed with the
Statistical Package for the Social Sciences
(SPSS, version 20, IBM, Armonk, New York
10504, NY, USA). Data were expressed as
numbers, percentages, and meantSDs (standard
deviations). Sensitivity, specificity, positive (PPV)
and negative (NPV) predictive values, accuracy,
and likelihood ratios (LR) were calculated with
95% confidence intervals in relation to the final
diagnosis, confirmed with recommended gold
standards according to the guidelines. The
McNemar Test was used to compare the
sensitivity and the specificity of lung US and
conventional ED evaluation. The level of
significance, p, was set at 0.05.

RESULTS

The study included 215 patients with acute
respiratory failure. Although 20 patients were
included in the study during the initial evaluation,
they were excluded according to the exclusion
criteria (Table-2).

Number of patients included

Patients excluded from the study

n=215

Patients who did not provide informed
consent form (n=8)

n=207

v

Patients who died before diagnosis (n=3)

n=204

A 4

Patients who rejected diagnostic tests (n=7)

n=197

A 4

n=195

Patients with suspicious diagnostic tests
because of patient referral

(n=2)

Volume 63 Issue 4, December 2024 / Cilt 63 Sayi 4, Aralik 2024

575



Table-3. Sensitivity, specificity, positive-negative predictive values,

and diagnostic accuracy rates of US

diagnoses.
s Specifici NPV
Diagnoses Ultrasound Signs Sgéso/mé:;y ty (9|53°l/3\él) (95% +LR -LR  Accuracy
° (95% ClI) ° cl)
Diffuse bilateral
. ; 99 98.9 96.3 99.4 0.04 97.4
Pulmonary anterior B-1 lines 95.6
edema associated with lung ~ (89.1-98.8) (gg '98)- (995 85) (gg '58)- 6%3 37) (%'?S- (394 21)
sliding (B profile) ’ ' ’ ' ' '
Predominant anterior
A lines without
PLAPS and with lung 94.3 97.2 92.6 97.9 33.5 0.06 96.4
COPD sliding (normal (84.38- (92.9- (82.6- (93.9- 12.7- (0.02- (92.7-
profile), or with absent 98.8) 99.3) 97.05) 99.3) 88.2) 0.18) 98.5)
lung sliding without
lung point
94.2 91.2 85.6 96.6 10.79 0.06 92.3
Pneumonia  Alveolar consolidation @5 8_‘98 4) (84.92- (77.0- (91.7- (6.12- (0.02- (87.6-
’ ’ 95.6) 91.3) 98.7) 19.0) 0.16) 95.6)
Predominant anterior 66.7 99.4 92.3 96.7 118 0.34 96.41
PTE bilateral A lines plus (41 0_'86 7 (96.9- (62.3- (93.9- (16.3- (0.18- (92.7-
venous thrombosis ' ' 100) 98.9) 98.2) 855.9) 0.65) 98.5)
Absent anterior lung 100
sliding, absent 100 100
PTX anterior B lines, and  (47.8-100) (230:;- 100 100 0 0 (98.1-100)
present lung point
COPD 83.3 96.0 74.0 97.6 20.36 0.17 94.4
+Pneumonia (62.6- (91.7- (57.5- (94.4- (9.64- (0.07- (90.1-
95.39 98.3) 85.8) 99.0) 42.68) 0.42) 97.1)
P”e'g‘eoggry 46 98.4 66.7 97.3 335 0.46 95.6
+ @3 4_'83 3) (95.3- (36.4- (94.99- (9.63- (0.24- (92.1-
p . ’ ' 99.7) 87.4) 98.6) 116.2) 0.88) 98.2)
neumonia

COPD: Chronic Obstructive Pulmonary Disease, PLAPS: Posterior and/or lateral alveolar and/or pleural syndrome, PTE:
Pulmonary Thromboembolism, PTX: Pneumothorax, PPV: Positive Predictive Value, NPV: Negative Predictive Value, LR:

Likelihood Ratio

Of the patients, 129 (66.2%) were male, and 66
(33.8%) were female. The mean age was
66.7+13.6 years (range 23 to 90 years).

When all diagnostic groups were taken into
account, the diagnostic accuracy of lung US was
89.7%. Further, this diagnostic accuracy was not
affected by patient-related variables such as age,
gender, comorbidity, and vital status.

A statistically significant similarity/accuracy was
detected in patients diagnosed with pulmonary
edema, COPD, pneumonia, PTE, and PTX when
the ultrasonographic diagnosis was compared to
the gold standard diagnostic tests (p<0.001).
Ultrasonographic accuracy rates are given in
Table-3.

According to the gold standard tests, patients
who were diagnosed with Congestive Heart
Failure (CHF) (n = 91), COPD (n = 53),
pneumonia (n = 69), and PTX (n = 5) could be
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diagnosed by US with high sensitivity and
specificity. On the other hand, ultrasonographic
specificity was quite low in patients diagnosed
with PTE (n = 18).

Besides, US has revealed combined pathologies
such as pneumonia associated with CHF, or
pneumonia associated with COPD, with high
sensitivity and specificity (Table-3).

In our study, we calculated the sensitivity,
specificity and diagnostic accuracy rates of lung
auscultation and radiography separately for each
disease and compared them with lung US. These
results are shown in Table-4.

Finally, we separately calculated the average of
the difference between XR and CT request and
scan times to give an idea of the time it takes to
reach a diagnosis in traditional diagnostic
processes. The mean difference between XR and
thorax CT request and scanning times was
calculated as 1.36 and 2.26 hours, respectively.
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Table-4. Comparison of sensitivity, specificity, and diagnostic accuracy rates of lung auscultation, radiography,

and US.
Diagnoses Lung auscultation Radiography us
Sensitivit Specificity Sensitivity  Specificity Sensitivity  Specificity
y@5%cCl)  @sscy VY esy ey @swmen NN esucny @swery  CCUraeY
89.2 64.4 97.1 81.9 97.4
85.7 92.3 95.6 99
84.0 53.6- 91.8- 75.8- .
crF (76.8-92.2)  (85.4-96.6) (93.2) (74.3) (99.4) (87.1) (89.1-98.8)  (94.8-99.9) (gg '21)
90.8 24.3 97.9 77.8 94.3 96.4
84.9 93.0 97.2
COPD N ] (85.8 (13.7- (93.9- (71.3- 84.38- 92.7-
(72.4-93.3)  (87.4-96.6) 94.4) 38.3) 99.6) 835) (98.8) (92.9-99.3) (98.5)
76.9 92.6 94.4 93.8 91.2 92.3
39.7 96.8 94.2
Pneumonia ' B (70.4 (83.7- (88.9- (89.4- 84.92- 87.6-
(280-52.3) (921990 ‘gz ) 97.6) 97.7) o7 (65804 (G ot
90.8 111 98.8 90.7 96.4
0 100 66.7 99.4
85.8 1.37- 95.9- 85.7- .
PTE (0-18.5) (97.5-100) (94.4) (34.7) (99.8) (94.4) (41.0-86.7)  (96.9-100) (382 '57)
oy (26.35- 100 99.5 s 100 08.12- 100 100 100
99.5) (98.1-100)  (97.2-100) 100) (98.1-100) 100) (47.8-100)  (98.1-100)  (98.1-100)
DISCUSSION patient can tolerate instead of the recommended

Results of our study concerning sensitivity and
specificity rates were similar to the study of
Lichtenstein et al. and other scientific studies
which utilized the BLUE protocol (3, 26). This
result proved the reliability of lung US, which was
applied in patients from different contexts.

In our study; COPD, CHF and pneumonia were
identified with high accuracy, sensitivity and
specificity rates. This result is similar to literature
(3-5). The study also recognized cases where
these diseases were combined with pneumonia
with high accuracy and specificity. The ability of
lung US to distinguish several accompanying
pathologies with high accuracy, unlike traditional
diagnostic methods, may be an important result
for ED practice. There is no US study in the
literature with which we can compare this result
regarding combined diagnoses.

In this study, it was found that both the sensitivity
and specificity rates of US in detecting
pneumothorax were 100 %. Therefore, lung US
can be defined as a rapid, accurate, and effective
tool in the detection of pneumothorax (2,3,14,27).
These results suggest the use of bedside lung
US as a first-line diagnostic tool in patients with
suspected PTX.

According to our results, lung US had low
sensitivity and high specificity in detecting PTE.
The proportions observed in our study were lower
than those reported in the literature (3,28-30).
This decrease might be due to the small number
of cases, the application in a position that the
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position or the US operator. On the other hand,
the negative predictive value of US was detected
as 97%. This result suggested that lung US may
be safe with D-Dimer to rule out PTE. However,
larger studies are needed to reach a definitive
conclusion.

In our study, sensitivity, specificity, and
diagnostic accuracy of lung US were compared
with lung auscultation and chest radiography.
Lung US revealed superior results regarding
diagnostic accuracy in patients diagnosed with
pulmonary edema, COPD, PTE, and pneumonia.
The sensitivity and specificity of lung US in the
definition of pneumonia was higher compared to
auscultation but similar to chest radiography.
When these findings were evaluated together
with the results of other similar studies, it was
thought that the combined use of physical
examination and lung US could reduce the need
for additional imaging procedures or specific tests
to recognize the underlying reason of acute
respiratory distress (19, 31-35).

One of the study results is; the mean difference
between the request and scanning times for XR
and thorax CT were calculated as 1.36 and 2.26
hours, respectively. These results proved to us
that routine use of lung US, which were can
complete in first 10 minutes of admission, in
patient with respiratory distress will make a great
contribution in  terms of correct time
management.
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CONCLUSION

Lung US has a high diagnostic accuracy rate in
the EDs. It prevents loss of time due to incorrect
differential diagnoses by providing a more
reliable preliminary diagnosis than auscultation. It
also minimizes radiation exposure by reducing
the need for chest radiography and CT.
Additionally; it reduces the requirements of
advanced techniques such as V/Q scintigraphy.
This bedside diagnostic method is fast,
inexpensive, and repeatable. For emergency
services, the BLUE protocol can be considered
as a viable algorithm. Finally, lung US can be
performed in a routine emergency service setting

Limitations

Since our study group consisted of acute
respiratory distress patients, US imaging had to
be performed in positions that the patient could
tolerate, instead of the recommended positions.
This has made it challenging to evaluate
especially diseases, which were identified using
focal US findings.

In emergency services, procedures for detecting
the underlying pathology are frequently
postponed to resuscitation procedures (such as
providing airway, breathing and circulation
safety). If US administration could adversely
affect or prolong the diagnosis or treatment

after a standard training.

process of any patients, those patients were not
included in the study, which limited the number of
participants.

Conflict of interest: The authors declared no
conflicts of interest with respect to the authorship
and/or publication of this article.
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Our clinical experience with labia majoraplasty

Labia majoraplasti ile ilgili klinik deneyimimiz
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ABSTRACT

Aim: To share our experiences and surgical results of our labia majoraplasty technique and its
complications

Material and Methods: Sixty-three patients who applied with complaints of sagging labium maijus,
decreased adipose tissue, excessive wrinkling, folding of the skin were included in the study. The
appearance of the labia majora after the procedure was evaluated with photographs and patient
satisfaction questionnaires including the female genital self-image scale (FGSIS).

Results: There were no life-threatening complications or serious sequelae after the procedure. So,
post-op had better results for genital beauty since a higher FGSIS score indicated a more positive
genital self-image and significantly correlates with a woman’s sexual function, sexual behavior, and
sexual and genital health-care behaviors. At 6 months of follow-up, the mean total FGSIS score was
20.4 + 1.2 in the pre-op and 22.4 + 1.4 in the post-op, indicating a statistically significant difference (p
=0.026)

Conclusion: Labia majoraplasty is a surgical procedure that contributes positively to functions,
hygiene, and aesthetic appearance. There is a lack of major complications, that leave life-threatening
permanent sequelae after the current surgical technique and minor complications can be controlled in
a short time, all of which suggest that that the technique applied in the present study is easily
applicable. At the same time, a positive significant improvement was observed in FGSIS results and
was correlated with an increase in self-confidence in patients.

Keywords: Complication, FGSIS, labia majoraplasty, sexual health.

oz

Girigs: Bu calismanin arka plani, labia majoraplasti teknigimiz ve komplikasyonlari ile ilgili
deneyimlerimizi ve cerrahi sonuglarimizi paylasmaktir.

Gereg ve Yontem: Calismaya labium majus sarkmasi, yag dokusunda azalma, ciltte asiri kirisiklik ve
katlanma sikayeti ile basvuran 63 hasta dahil edildi. Islem sonrasi labia majora’nin gériinimdi
fotograflarla ve kadin genital benlik imaji bigegini (FGSIS) iceren hasta memnuniyet anketleriyle
degerlendirildi.

Bulgular: islemden sonra hayati tehdit eden herhangi bir komplikasyon veya ciddi sekeller gériilmedi.
Dolayisiyla, daha yiiksek FGSIS puani daha olumlu bir genital benlik imajina igaret ettiginden ve
kadinin cinsel islevi, cinsel davranigi ve cinsel davranigi ile 6nemli élglide iligkili oldugundan, ameliyat
sonrasi genital glizellik agisindan daha iyi sonuglar elde edildi.
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Cinsel ve genital saglik bakim davraniglari 6 aylik takipte ortalama toplam FGSIS skoru ameliyat
éncesi 20,4 + 1,2 ve ameliyat sonrasi 22,4 + 1,4 olup istatistiksel olarak anlamli bir farka isaret

etmektedir (p = 0,026).

Sonug: Labium minus estetigi, fonksiyonlara, hijyene ve estetik gériiniime olumlu katki saglayan bir

cerrahi islemdir. Mevcut cerrahi

teknikte yasami

tehdit eden kalici sekel birakan majér

komplikasyonlarin gériilmemesi ve minér komplikasyonlarin kisa stirede kontrol altina alinabilmesi bu
calismada uygulanan teknigin rahatlikla uygulanabilir oldugunu géstermektedir. Ayni zamanda FGSIS
sonuglarinda da olumlu yénde anlamli bir iyilesme gézlendi ve hastalarda &zgiiven artisiyla

iligkilendirildi.

Anahtar Soézciikler: Cinsel saglik, FGSIS, komplikasyon, labia majoraplasti.

INTRODUCTION

The awareness and the demand of genital plastic
surgery applications are increasing day by day.
According to the International Society of
Aesthetic Plastic Surgery, an increase of 73%
from 2015 to 2020 of labiaplasty cases. (1). The
prediction in the market of genital rejuvenation
shows 34% growth until 2026 (2). The most
important motivation that leads people to surgery
is concerns about appearance. This is followed
by physical discomfort, self-confidence problems
and critical comments from sexual partners (3).
The reason for the increase in interest in
cosmetic gynecology is associated with the
development of such procedures as waxing and
other epilation methods, also the ease of access
to indecent photographs and movies, the
increased awareness of differences in the genital
area, and the increased search for the ideal
appearance (4). The available evidence suggests
that as human beings, we are subconsciously
obsessed with our genitals (5).

Due to aging, rapid weight gain and loss,
decrease in the amount of collagen, slowing of
hyaluronic acid production, acceleration of
hyaluronic acid destruction, volume reduction in
adipose tissue, sagging and wrinkling of the skin
begin to be seen in the labium majus. With the
increasing interest in  genital aesthetic
applications, the frequency of rejuvenation
surgery for labium majus hypotrophy is
increasing. The present study aims to share our
experiences and surgical results of our labia
majoraplasty technique.

MATERIALS and METHODS

This study was approved by the Institutional
Review Board of Sancaktepe Sehit Prof. Dr. ilhan
Varank Training and Research Hospital,
Sancaktepe, Istanbul (Institutional Review Board
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Approval Number: E-46059653-050.99-

243919737)

Sixty-three patients who applied to our clinic with
complaints of sagging labium majus, decreased
adipose tissue, excessive wrinkling and folding of
the skin were included in the study. The ages of
the patients ranged between 37 years and 56
years. Written informed consent was obtained
from all participants. This study was conducted
according to the standards of Good Clinical
Practice (ICH-E6) and the principles of the
Declaration of Helsinki. None of the patients had
undergone labia majora surgery before. In
addition, none of the patients had ever
undergone autologous fat filling or hyaluronic
acid filling for labia majora augmentation. And
none of the participants had undergone any non-
surgical cosmetic gynecology procedure such as
high-  intensity = focused  ultrasound or
radiofrequency procedure for labia tissue
tightening. Of the 23 patients, 5 smoked less than
10 cigarettes and 8 smoked more than 10
cigarettes per day. The remaining 10 patients
were non-smokers. None of the patients had a
history of chronic disease or chronic drug use
that might affect wound healing. In addition,
supplementary food consumption such as herbal
tea and multivitamins was stopped at least 2
weeks before the procedure because it may
affect wound healing. This diet was continued for
one month after the procedure. The appearance
of the labia majora after the procedure was
evaluated with photographs and patient
satisfaction questionnaires including the female
genital self-image scale (FGSIS).

Surgical technique

Before the procedure, 15 cc infiltration
anesthesia was applied to both labium majora.
For infiltration anesthesia, 2 ml of local anesthetic
(Jetocaine) containing 20 mg Lidocaine
Hydrochloride and 0.0125 mg Epinephrine base
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per ml and 3 ml bupivacaine were added into 25
cc ringer lactate. A total of 30 cc of infiltration
anesthesia solution was obtained. After infiltration
anesthesia was applied to both labium majora,
the anesthesia was allowed to reach maximum
efficacy for 7 minutes. Afterward, the excess skin
to be removed from both labium majora was
marked with a sterile skin pen in the form of a
semi-balloon starting from the interlabial sulcus
between the labium majus and labium minus to
the lateral surface of the labium majus. Although
the amount of tissue to be removed varies
according to the surface area of the labium majus
tissue and the level of sagging, it is planned to
remove an average of 8-10 cm of skin and
subcutaneous tissue vertically and 2.5-3 cm of
skin and subcutaneous tissue horizontally. Then,
a marked area incision was made with a No. 15
scalpel, and the skin, subcutaneous fascia,
connective tissue, and adipose tissue were
removed in the coagulation mode of the cautery
at a power setting of 30 W for tissue excision up
to a total depth of 0.5 cm. Bleeding control was
performed after the procedure. The defects
identified in the adipose sac were sutured
separately with 3.0 Vicryl sutures to maintain the
integrity of the adipose sac. After ensuring the
integrity of the adipose sac, the adipose tissue
that had herniated was removed with a fine
cautery tip at 30 w even though it was minimal
between the sutures. Plication of the fascia and
connective tissue on the adipose tissue was
again achieved with 3.0 vicryl sutures, leaving a
0.5 cm gap from top to bottom. After plication, 4.0
Vicryl was used to approximate the skin. A sub-

cuticular suture was applied to the skin with 5.0
Rapid Vicryl (Figure-1).

After the patients were taken to their rooms after
the procedure, ice application was performed as
30 min on and 30 min off for the first 4 hours.
Patients were discharged from the hospital 12
hours after the procedure. Wound care training
was given at the time of discharge. At discharge,
the patients were prescribed metronidazole 500
gr twice a day for 1 week and paracetamol 500
mg twice a day for 3 days.

Postoperative Follow-Up

For post-procedure control, the patients were
called on the 3" 5" and 7" days in the early
period, on the 15" and 30" days, and in the 3,
6 ™ months in the last period. The effect of
surgery on the labia majora after the procedure
was evaluated with photographs and patient
satisfaction questionnaires including the female
genital self-image scale (FGSIS). The FGSIS is a
7-item questionnaire that has respondents rate
each question on a 4-point response scale
(strongly disagree [1 point], disagree [2 points],
agree [3 points], or strongly agree [4 points]). An
individual’s total score is obtained by adding the
scores of individual questions and can range
from 7 to 28. A higher score indicates a more
positive genital self-image and significantly
correlates with a women’s sexual function, sexual
behavior, and their sexual and genital health-care
behaviors. Since patients’ satisfaction was
guestioned in our study, there may be a possible
response bias. FGSIS, an international. (6). valid
and validated scoring system was used to reduce
this.

DIAGRAM OF SURGICAL PROCEDURE

5
=

POST-OP ONE WEEK MASSAGE

Figure-1. Diagram of the surgical procedure.
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RESULTS

A total of 63 patients were included in the study.
The mean age was 33.8 £+ 5.2 years, and the
mean body mass index (BMI) was 24.1 + 3.6
kg/m2. There were no life-threatening
complications or serious sequelae after the
procedure. There were 5 complications in 4
patients. Three of the four patients were
smokers, and one was a non-smoker. The first
complication (patient A) was a subcuticular skin
suture dehiscence that occurred in the first week.
There was a 2-cm dehiscence in the left labium
majus subcuticular suture. As soon as it was
detected, a single suture was applied with 4.0
vicryl under local anesthesia. Another one
(patient B) was a subcutaneous hematoma of
about 3 cm in the midline of the right labium
majus, which was detected on the 3rd day. The
patient was referred to radiology and the
superficial ultrasound report was consistent with
a hematoma covering an area of 3.5 cm at a
depth of 1 cm into the skin. The hematoma was
followed up. The hematoma did not grow the next
day and was absorbed and disappeared
spontaneously during follow-up.

Another complication (Patient C) was a
superficial skin infection of the patient, who came
for the control on the 5" day, in which the incision
line opened spontaneously up to 0.3 cm and
purulent fluid came from the inside. The culture
was taken and sent to the laboratory. In our
interrogation, we realized that the patient did not
use the antibiotic we prescribed. Antibiotic
treatment was started quickly after the culture.
Rifamycin (Rif 250) was started to be applied
morning and evening to the 0.3 cm defective area
from which purulent fluid was coming. The
antibiotic administered according to the culture
result was not changed and it was continued. The
defective area was secondarily closed without the
need for any surgical suturing. In another patient
(Patient D), on the 5th day of control, a seroma
covering an area of 1.8 cm in the left labium
majus was confirmed by superficial ultrasound
and a severe superficial hematoma-like
ecchymosis covering the right labium majus was
observed at the same time. While the
ecchymosis disappeared on spontaneous follow-
up with mucopolysaccharide polysulphate gel,
the 1.8 cm seroma was aspirated with a
superficial ultrasound and sent to the laboratory.
No growth was observed. Repeat superficial
ultrasound performed one week later showed no
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seroma. Information about the complications for
patients is shown in Table-1.

The mean preoperative FGSIS scores were
similar between the pre-op and post-op periods
(p = 0.532). The mean total FGSIS score was
18.6 £ 1.2 in the pre-op and 18.5 £ 1.4 in the
post-op . However, the mean FGSIS scores at 1,
3, and 6 months were significantly higher in the
post-op than the pre-op (p =0.03, p=0.01, and p
= 0.008, respectively). So, post-op had better
results for genital appearance since a higher
FGSIS score indicated a more positive genital
self-image and significantly correlates with a
women’s sexual function, sexual behavior, and
genital health-care behaviors. At 6 months of
follow-up, the mean total FGSIS score was 20.4
*+ 1.2 in the pre-op and 22.4 + 1.4 in the post-op,
indicating a statistically significant difference (p =
0.026) (Table-1). The mean FGSIS score results
of the two groups were also shown as a line
graphic

Table-1. Complications after labia majoraplasty

Skin suture opening (Post-op 1st week)
(Smoker)

Hematoma (Post-op 3rd.day) (Smoker)
Skin infection (Post-op 5th. day) (Non-
Smoker)

Seroma & ecchymosis (Post-op 5th.
day) (Smoker)

Patient A
Patient B
Patient C

Patient D

DISCUSSION

When the literature is reviewed, there is no
agreed labium majus measurement or ideal ratio
that defines how the ideal labium majus should
be. In the literature, the ideal vulva is described
as a symmetrical and full labium majus
appearance and invisible labium minora when the
patient is standing. However, there is no
measurement-based  classification in  the
literature (7). As a contribution to the literature,
the presentation of both the technique and the
management of complications shows the
importance of the present study.

The most commonly used method for labiaplasty
is a surgical removal of excess skin and adipose
tissue (8). Another method is autologous micro
and nano fat transfer for Labia majora
rejuvenation (9). However, since the sagging skin
tissue is not excised in this method, the problem
of sagging skin reappears when the adipose
tissue transferred starts to melt. In addition, it
may cause the formation of lipoma under the skin
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after fat transfer (10). In the current study, the
resection of excess skin tissue and correction of
defects in the subcutaneous connective and
adipose tissue were prioritized. In contrast to
adipose tissue transfer, some of the adipose
tissue with increased amount and volume was
resected. Thus, no complications such as lipoma
were encountered, and no extra procedure was
added to the surgical process by eliminating the
fat harvesting process that should be performed
before fat transfer. Moreover, if we had done the
fat harvesting process, we would have to use
materials that would create additional costs
specific to this process. However, in the current
study, the surgical technique can be performed
with the materials available in the operating room
routinely. This can be considered as an
advantage of the technique in terms of easier
applicability. In addition, the absence of using
extra equipment also reduces the cost of the
procedure.

In a study on labia majoraplasty, suturing was
performed directly on the midline of labia majora
from top to bottom after excess skin was
removed (11). It does not seem from an aesthetic
point of view that the scar area that will remain
after the procedure is present in a visible place.
In the current study, the suture in the interlabial
sulcus between the labium minus and labium
majus is concealed so that the scar area is not
visible from the outside. This can be considered
as an advantage of the technique. In addition, in
another study of labia majoraplasty, the scar line
remained visibly in the inguinal canal in the
postoperative period as the incision was made
very close to the inguinal canal (12). This seems
to be an advantage of the technique in the
present study when compared to the other
technique.

Similar to the technique in the present study, in
their study, Alter et al., aimed to provide a more
aesthetic wound healing and appearance by
leaving the incision line in the interlabial sulcus
(13). Our similarity to the study can be
considered as an advantage of our study. Labia
minora reduction and labia majoraplasty
surgeries can be performed simultaneously (14).
In the present study, it was aimed to perform
isolated labia majoraplasty surgery to evaluate
both the healing process and the complications
that may occur only in terms of labia
majoraplasty. Thus, it was possible to follow the
results in terms of a single surgical technique
without adding surgery.
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Ostrzenski defined labiopexy as a new surgical
intervention that reduces the size of the Colles’
fascia and the size of the labium majus without
excising the adipose tissue (15). This technique
consists of the reconstruction of site-specific
defects of the adipose sac and excision of the
cutis just above the adipose sac tissue. The
difference from this technique, which is very
similar to the present study, is that routine
tightening plication for the Colles’ fascia was
performed after labiopexy. In addition, the
adipose tissues which were located between the
correction suture during the correction of the
adipose sac and minimally herniated were
excised via cautery, so that the contour would
have a flatter appearance.

In the study described by Ostrzenski, it was
stated that the tension of the labium majus tissue
was provided by three parameters. These are
skin tightness, intact adipose sac tissue, and
intact and tense Colles’ fascia, respectively. In
the present study, a standard plication was
applied for the repair of all these adipose sacs
and Colles defects and additionally, for
tightening. Thus, it was intended to provide more
tension in the labium majus tissue. In the
traditional concept of labia majoraplasty, only
excess skin and subcutaneous adipose tissue
are excised followed by primary suturing (16).
The present study may be seen advantageously
than other techniques as it includes the
correction of the integrity of the adipose sac,
which was discovered in 2016, and plication of
the Colles’ fascia for standard tightening, apart
from traditional applications. In another study, a
de-epithelized fasciocutaneous flap for labia
majora augmentation during thigh lift technique
was applied in a surgical technique for correction
and rejuvenation of labia majora appearance
(17). This technique is not easy to apply and
involves a different discipline, which makes it
more difficult than our technique. In another
study, a dermal fat graft was used in the surgical
technique performed for the correction and
rejuvenation of the labia majora appearance, but
this technique seems to be more difficult
compared to our technique because it is not
easily applicable and practicable (18).

The technique in the present study is easy to
apply and the tissue used as a graft does not
lose volume over time since there is no graft
application in our technique, all of which seem to
be the advantages of the technique in terms of
permanence and easy applicability.
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CONCLUSION

Labia majoraplasty is a surgical procedure that
contributes positively to functions, hygiene, and
aesthetic appearance. There is a lack of major
complications, that leave life-threatening
permanent sequelae after the current surgical
technique and minor complications can be
controlled in a short time, all of which suggest
that that the technique applied in the present
study is easily applicable. With the increasing
interest in cosmetic gynecology every passing
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Evaluation of lipid profile and statin therapy in patients with atrial fibrillation
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ABSTRACT

Aim: Dyslipidemia is a modifiable risk factor of atrial fibrillation (AF). However, the majority of patients
either do not receive low-density lipoprotein cholesterol (LDL-C) lowering treatment or do not meet
their LDL-C and non-high-density lipoprotein cholesterol (non-HDL-C) goal. We aimed to search
whether patients with AF are being treated for dyslipidemia and/or are at target LDL-C and non-HDL-C
levels if treated.

Materials and Methods: This cross-sectional analysis includes 675 AF patients and was performed
between 20 May 2023 and 25 November 2023, in cardiology outpatient clinics of a tertiary hospital.
The demographic and clinical features of the patients were recorded. Systemic coronary risk
estimation-2 (SCORE2) and old person version algorithms were used for cardiovascular disease
(CVD) risk estimation. Primary prevention (PP) group involved patients with low-to-moderate, high and
very high CVD risk without established atherosclerotic cardiovascular disease (ASCVD) and
secondary prevention (SP) group consisted of patients with established ASCVD.

Results: The mean age of the participants was 71.98+ 9.01 and 54.5% (n=368) of patients were
females. 207 (30.7%) of patients were paroxysmal AF, and 468 (69.3%) were permanent AF.
Prevalence of dyslipidemia and hypertriglyceridemia were 364 (53.9%) and 248 (36.7%) respectively.
9 (1.3%) and 152 (22.5%) of patients were on fibrate and statin treatment respectively. Mean LDL-C
and non-HDL-C were 107.81+35.97 and 135.42+41.19 and their target attainment rates were 62
(9.2%) and 107 (15.9%), respectively.

Conclusion: Control of dyslipidemia in patients with atrial fibrillation was severely poor and the most
common cause was physician inertia.

Keywords: Atrial fibrillation, dyslipidemia, low-density lipoprotein cholesterol, statin therapy.

oz

Amag: Dislipidemi, atriyal fibrilasyonun (AF) dedgistirilebilir bir risk faktoriidiir. Ancak hastalarin buiy(ik
gogunlugu ya dlisiik yogunluklu lipoprotein kolesterol (LDL-C) diigtirticii tedavi almiyor ya da LDL-C ve
yliksek yogunluklu olmayan lipoprotein kolesterol (non-HDL-C) hedeflerine ulasamiyor. AF'li hastalarin
dislipidemi igin tedavi edilip edilmedigini ve/veya tedavi edilirlerse hedef LDL-C ve non-HDL-C
diizeylerinde olup olmadiklarini aragtirmayr amagladik.
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Gereg ve Yontem: Bu kesitsel analiz 675 AF hastasini icermektedir ve 20 Mayis 2023 ile 25 Kasim
2023 tarihleri arasinda (glincii basamak bir hastanenin kardiyoloji polikliniklerinde gergeklegtirildi.
Hastalarin demografik ve klinik 6zellikleri kaydedildi. Kardiyovaskliiler hastalik (CVD) risk tahmini igin
sistemik koroner risk tahmini-2 (SCOREZ2) ve yasli kisi versiyonu algoritmalari kullanildi. Birincil
koruma (PP) grubu, belirlenmis aterosklerotik kardiyovaskliiler hastaligi (ASCVD) olmayan diiglik-orta,
yliksek ve ¢ok yliksek CVD riski olan hastalari icermektedir ve ikincil 6nleme (SP) grubu, belirlenmis
ASCVD'si olan hastalardan olugsmaktadir.

Bulgular: Katilimcilarin yas ortalamasi 71,98+ 9,01 olup hastalarin %54,5' (n=368) kadind..
Hastalarin 207'si (%30,7) paroksismal AF, 468'i (%69,3) kalici AF idi. Dislipidemi ve hipertrigliseridemi
prevalansi sirasiyla 364 (%53,9) ve 248 (%36,7) idi. Hastalarin 9'u (%1,3) fibrat, 152'si (%22,5) ise
statin tedavisi gériiyordu. Ortalama LDL-C ve non-HDL-C sirasiyla 107,81+35,97 ve 135,42+41,19
olup, hedeflenen oranlara ulasma oranlari sirasiyla 62 (%9,2) ve 107 (%15,9) idi.

Sonug: Atriyal fibrilasyonu olan hastalarda dislipideminin kontrolii olduk¢a zayifti ve en yaygin neden
doktor ihmaliydi.

Anahtar Sézciikler: Atriyal fibrilasyon, dislipidemi, dlisiik yodunluklu lipoprotein kolesterol, statin

tedavisi.

INTRODUCTION

Atrial fibrillation is the most common cardiac
arrhythmia disease, affecting more than 33
million people worldwide and is a significant
cause of morbidity and mortality as it increases
the likelihood of stroke and heart failure (1).

AF is a complex disease that develops as a result
of the interaction of genetic and environmental
factors. Several risk factors and comorbidities
have been identified that can predispose to the
development and progression of AF. These risk
factors can be classified into non-modifiable (age
and genetics), partially modifiable (coronary
artery disease, heart failure, valvular heart
disease, and chronic obstructive pulmonary
disease), and modifiable (hypertension, diabetes,
obesity, obstructive sleep apnea, alcohol,
dyslipidemia, physical activity, and smoking) (1).
Although  the clinical  significance  and
pathophysiological mechanism of lipid level is
controversial in the context of AF development.
Dyslipidemia contributes to the development and
progression of AF directly through the left atrial
remodeling, and indirectly through the
development of ASCVD (1-3). In addition,
dyslipidemia is a clinical risk factor for stroke in
patients with AF (1, 3).

Lipid-lowering therapy, especially statins, has
been shown to have beneficial effects on both AF
and ASCVD (3,4). Statins can reduce the
incidence and recurrence of AF by improving the
lipid profile, stabilizing the atrial membrane
potential, and exerting pleiotropic effects, such as
anti-inflammatory, antioxidant, antithrombotic,
and anti-fibrotic actions. Statins may also prevent
and treat ASCVD by lowering LDL-C and non-
HDL cholesterol levels, lipid-lowering therapy's
primary and secondary targets (3-7).

However, despite the strong evidence and clear
recommendations, the use and effectiveness of

Volume 63 Issue 4, December 2024 / Cilt 63 Sayi 4, Aralik 2024

lipid-lowering therapy in AF patients are
suboptimal. Many AF patients do not receive
adequate lipid-lowering treatment or do not
achieve their lipid goals. The reasons for this gap
are multifactorial, including patient-related factors
(such as low awareness, poor adherence, and
intolerance), physician-related factors (such as
low awareness and inertia), and health system-
related factors (such as lack of guidelines,
resources, and incentives) (8,9).

Our main aim in this assay is to try to raise
awareness about the management of
dyslipidemia, which is an important part of the
multidisciplinary approach in AF patients. In this
work, we evaluate the lipid profile and statin
therapy in patients with AF, using real-life data
from a tertiary hospital in Turkiye. We assessed

the prevalence of dyslipidemia and
hypertriglyceridemia, the rate of use and
adherence of lipid-lowering therapy, the

achievement of lipid goals, and the factors
associated with these outcomes. Furthermore,
we discuss the implications and limitations of our
findings and suggest possible ways to improve
the management of dyslipidemia in AF patients.

MATERIALS and METHODS

The study was approved by the local Research
Ethics Committee (P202300024/19.05.2023) and
conducted by the Declaration of Helsinki. Written
consent was obtained from all subjects.

The present study is a cross-sectional analysis of
675 consecutive AF patients who were admitted
to a cardiology outpatient clinic of a tertiary
hospital between 20 May 2023 and 25 November
2023. Inclusion criteria were having a diagnosis
of AF confirmed by electrocardiogram or Holter
monitoring and having sufficient data to calculate
a 10-year ASCVD risk score. Exclusion criteria
included being under 40 years of age, and having
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contraindications to statin therapy such as liver
failure or cirrhosis.

AF type was classified as paroxysmal or
permanent according to the relevant guideline
(1). The comorbidities, such as hypertension,
diabetes, coronary artery disease, and stroke,
were defined according to the standard criteria.
The smoking status was self-reported by the
patients. Medications taken by patients including
statin and oral anticoagulant therapy was also
recorded.

The blood samples were taken from the patients
after overnight fasting and analyzed for fasting
blood glucose, HbAlc, total cholesterol, HDL-C,
triglycerides, and creatinine levels using
standardized biochemical methods. The LDL-C
level was estimated using the Friedewald formula
and the non-HDL-C level was calculated by
subtracting the HDL-C level from the total
cholesterol level. The Cockcroft-Gault equation
was used to estimate the glomerular filtration
rate.

Dyslipidemia was defined as having a fasting
total cholesterol level> 240 mg/dL, or an LDL-C
level> 160 mg/dL, or taking lipid-lowering drugs.
Hypertriglyceridemia was defined as having a
serum triglyceride level =2 150 mg/dL or taking
lipid-lowering drugs. The lipid-lowering therapy,
including statins and fibrates, was recorded. The
intensity of statin therapy was classified as
moderate or high according to the relevant
guidelines (2, 3). No patient was taking ezetimibe
or proprotein convertase subtilisin/kexin type 9
inhibitors.

We used the Systematic Coronary Risk
Estimation (SCORE) charts to estimate the 10-
year risk of ASCVD in patients aged 40-69 years
and the SCORE2-OP charts to estimate the risk
in patients aged =70 years, according to the
relevant guidelines (3). We used the high-risk
countries versions of the charts, as Turkiye is
considered a high-risk country for ASCVD (10,
11).

We divided the study sample into two groups:
primary prevention (PP) group and secondary
prevention (SP) group. The PP group included
patients with low-to-moderate, high, and very
high CVD risk without established ASCVD, and
the SP group included patients with established
ASCVD. The CVD risk categories were defined
according to relevant guidelines (3) as follows:

Very high-risk: Patients with established CAD,
PAD, stroke, or severe chronic kidney disease
(eGFR<30mL/min/1.73m2), or diabetic patients
with  eGFR<45mL/min/1.73m2, or apparently
healthy participants <50 years, 50-69 years, and
270 years of age with an estimated ASCVD risk
score of 27.5%, 210%, and =215%, respectively.

High-risk: Patients with long-standing (>10 years)
DM, or moderate chronic kidney disease (eGFR
45-59 mL/min/1.73m2), or apparently healthy
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participants <50 years, 50-69 years, and 270
years of age with an estimated ASCVD risk score
of 2.5 to <7.5%, 5 to <10% and 7.5 to <15%,
respectively.

Low-to-moderate  risk:  Apparently  healthy
participants <50 years, 50-69 years, and =70
years of age with an estimated ASCVD risk score
of <2.5%, <5% and <7.5%, respectively.

The target LDL-C levels were determined as
<100 mg/dL, <70 mg/dL, and <55 mg/dL, and the
corresponding non-HDL-C levels were
determined as <131 mg/dL, <100 mg/dL, and
<85 mg/dL for low-to-moderate, high, and very
high CVD risk categories, respectively.

Patients were questioned whether their
cholesterol levels were high, whether they knew
their cholesterol levels, whether they took lipid-
lowering medication, and whether they thought
taking long-term cholesterol medication caused
diabetes, dementia or cancer and why they not
receiving cholesterol medication.

RESULTS

We included 675 AF patients (207 (30.7%) with
paroxysmal AF and 468 (69.3%) with permanent
AF, mean age 71.98 + 9.01 years, 54.5%
(n=368) females) in the study. Of these, 457
(67.7%) were in the PP group and 218 (32.3%)
were in the SP group. According to the 2021
ESC-CVD prevention guideline, 46 (6.8%), 238
(35.3%), and 173 (25.6%) of the PP group had
low-to-moderate, high, and very high CVD risk,
respectively.

Table-1 shows the demographic and clinical
characteristics and medication data of the study
population. The number of women was
significantly higher in each category of the PP
group and lower in the SP group. The median
age in the low-to-moderate CVD risk category
was significantly lower than the other categories.
There was no significant difference between the
groups in terms of hypertension, hypothyroidism,
COPD, smoking, and AF type (paroxysmal vs.
permanent). As expected, ASCVD such as CAD,
PAD, and stroke was only present in the SP
group. Dyslipidemia was observed in 364
(53.9%) of the patients, and it was significantly
more common in the SP group than the PP
group. The only medications that showed a
significant difference between the groups were
antidiabetic drugs, statins, and ACE-I/ARBs. 152
(22.5%) patients were on statin treatment, of
whom 119 (78.3%) were on moderate-intensity
statin and 33 (21.7%) on high-intensity statin.
Only 9 (1.3%) patients were on fibrate treatment.
No patient was on ezetimibe or PCSK9 inhibitor
or a combination of these molecules with statins.
The post hoc analysis of the intergroup significant
variables is given in detail in Supplementary
Table-1.
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Table-1. Data on demographic and clinical characteristics and medications of patients.

Pri . Secondary
rimary prevention :
prevention
Very high .
Low-to- . . Very high
Variables Total stydy moderate ngh CvD CvD risk CVD risk with P
population . risk without .
CVD risk . . established
n-46 n:238 established ASCVD
® é%) (35.3%) ASCVD n:218 (32.3)
) n:173 (25.6) ) )
Gender (F) n, (%) 368 (54.5) 33 (71.7) 146 (61.3) 89 (51.4) 100 (45.9) 0.001
Age (years), +SD 71.98+9.01 61.59+6.32 73.74+8.91 72.06+7.87 72.20+9.05 <0.001
AF type
e  Paroxysmal AF 207 (30.7) 11 (23.9) 77 (32.4) 57 (35.8) 92 (26.1) 0.134
e  Permanent AF 468 (69.3) 35 (76.1) 161 (67.6) 161 (64.2) 111 (73.9) '
CAD n, (%) 145 (21.5) 0 (0) 0 (0) 0(0) 145 (66.5) <0.001
PAD n, (%) 13 (1.9) 0 (0) 0 (0) 0(0) 13 (6) <0.001
Stroke n, (%) 95 (14.1) 0(0) 0 (0) 0(0) 95 (43.6) <0.001
HT n, (%) 522 (77.3) 36 (5.3) 184 (27.3) 130 (19.3) 172 (25.5) 0.845
DM n, (%) 311 (46.1) 38 (82.6) 129 (54.2) 43 (24.9) 101 (46.3) <0.001
Hypothyroidism n, (%) 62 (9.2) 8 (17.4) 22 (9.2) 12 (6.9) 20 (9.2) 0.190
COPD n, (%) 41 (6.1) 1(2.2) 19 (8) 8 (4.6) 13 (6) 0.335
Dyslipidemia n, (%) 364 (53.9) 26 (56.5) 116 (48.7) 79 (45.7) 143 (65.6) <0.001
Hypertriglyceridemia 248 (36.7) 24 (52.2) 84 (35.3) 57 (32.9) 83 (38.1) 0.104
Smoking n, (%) 236 (35) 16 (34.8) 80 (33.6) 68 (39.3) 72 (33) 0.575
Beta-blockers n, (%) 479 (71) 33 (71.7) 164 (68.9) 116 (67.1) 166 (76.1) 0.201
OADs n, (%) 226 (33.5) 32 (69.6) 104 (43.7) 0(0) 90 (41.3) <0.001
Insulin n, (%) 54 (8) 4(8.7) 24 (10.1) 0(0) 26 (11.9) <0.001
ACEI/ARB n, (%) 437 (64.7) 27 (65.2) 154 (64.7) 97 (56.1) 156 (71.6) 0.017
CCB n, (%) 300 (44.4) 16 (34.8) 105 (44.1) 72 (41.6) 107 (49.1) 0.240
Digoxin n, (%) 126 (18.7) 14 (30.4) 46 (19.3) 30 (17.3) 36 (16.5) 0.163
Amiodarone n, (%) 38 (5.6) 6 (13) 14 (5.9) 7(4) 11 (5) 0.125
Fibrate n, (%) 9(1.3) 1(2.2) 5(2.1) 0 (0) 3(1.4) 0.301
Statins n, (%) 152 (22.5) 4(8.7) 42 (17.6) 20 (11.6) 86 (39.4) <0.001
Statins intensity
s Highintensity 33 (4.9) 2 (50) 5(11.9) 7 (35) 19 (22.1)
statins n, (%) 0.096
e  Moderate intensity 2 (50) :
statins n. (%) 119 (17.6) 37 (88.1) 13 (65) 67 (77.9)
OACs
e NOACsn, (%) 581 (86.1) 39 (84.8) 210 (88.2) 150 (86.7) 182 (83.5) 0519
e Warfarin n, (%) 94 (13.9) 7 (15.2) 28 (11.8) 23 (13.3) 36 (16.5) )

ACEI: angiotensin-converting enzyme inhibitor, AF: atrial fibrillation, ARB: angiotensin receptor blocker, ASCVD: atherosclerotic
cardiovascular disease, CAD: coronary artery disease, CCB: calcium channel blocker, COPD: chronic obstructive pulmonary
disease, CVD: cardiovascular disease, DM: diabetes mellitus, F: female, HT: hypertension, NOAC: non-vitamin K anticoagulant,
OAD: oral antidiabetic, PAD: peripheral artery disease, SD: standard deviation.

Table-2 shows the physical examination and
laboratory data of the patients according to the
ASCVD risk categories. There was no significant
difference in BMI between the groups, but there
was a significant difference in height and weight
between the groups. SBP was not significantly
different between the groups, but DBP and HR
were significantly different between the groups.
FG and HbAlc levels were also significantly
different between the groups. Except for
triglycerides, the lipid profile was significantly
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different between the groups. The lipid
parameters were generally above the desired
limits; the mean LDL-C and non-HDL-C levels
were higher than the target levels recommended
by the 2021 ESC-CVD prevention guidelines.
Moreover, the rates of achieving both LDL-C and
non-HDL-C targets were very low in all
categories. Only 54 (8%) of the patients had the
guideline-recommended target LDL-C level. In
contrast, 621 (92%) patients were out of target
LDL-C. The patients without established ASCVD
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but with very high CVD risk had the highest LDL-
C level and the highest percentage of LDL-C out
of the target. The mean GFR was significantly
different between the groups, as well. The mean
CRP level in the SP group was not significantly
different from the PP group with very high CVD
risk, but it was significantly higher than the PP
group with low-to-moderate and high CVD risk.
The detailed intergroup significant differences are
presented in Supplementary Table-1.

Table-3 shows the lipid profile in patients on
statin treatment. The mean LDL-C and non-HDL-
C levels of these patients were 92.94+39.93
mg/dL and 121.59 + 46.33 mg/dL, respectively. In
this group, only 25 (16.4%) and 42 (27.65%)
patients achieved their target LDL-C and non-
HDL-C levels, respectively, according to the
guideline. As seen, patients in all categories were

inadequately protected in terms of high LDL-C
and non-HDL-C levels.

Figure-1 illustrates the reasons for patients not
receiving statin treatment. 77.5% (n=523) of
patients were not on statin treatment. The most
common reason was physician inertia, which
accounted for 56.79% of cases (n=297). The
second most common reason was the failure to
meet the conditions for the statins to be
reimbursed by the social security system, which
affected 38.62% of cases (n=202). The least
common reason for discontinuing treatment was
patient-related factors in 4.59% of cases (n=24),
of these 24 cases, 9 discontinued statin therapy
due to misinformation in the media, 5 due to side
effects, 6 due to the advice of non-cardiologists,
and 4 due to polypharmacy.

Table-2. Physical examination and laboratory data of patients with AF according to atherosclerotic cardiovascular

disease risk categories.

. . Secondary
Primary prevention prevention
Very high .
Low-to- . Very high CVD
Variables T((J)talljlsatttijéig/ moderate High CVD risk C\:AX&QS:( risk with P
pop CVD risk n:238 established established
n:46 (35.3%) ASCVD ASCVD
(6.8%) n:173 (25.6) n:218 (32.3)
Hight (cm) 163 (12) 160 (10) 161.50 (12.25) 165 (12) 165 (12) 0.009
Weight (kg) 80 (18) 75 (19.75) 78 (19.25) 82 (15) 80 (18) 0.030
BMI (kg/m?) 29.75 (6.71) 29.87 (8.31) 29.36 (6.48) 30.06 (7.58) 29.76 (6.18) 0.835
SBP (mmHg) 135 (25) 130 (22.50) 130 (20.50) 140 (29.50) 140 (20.50) 0.244
DBP (mmHg) 80 (20) 75 (21.25) 80 (15) 80 (20) 80 (15) 0.019
HR (beats/minute) 81+16 84.11+£15.67 82.74+17.93 79.09+16.41 79.40+£14.76 0.035
FG (mg/dL) 109 (37) 129 (56) 112 (39) 101 (19) 11250 (52.50)  <0.001
HBALC (%) 6 (1.07) 6.73 (1.79) 6.2 (1.26) 5.74 (0.40) 6.13 (1.52) <0.001
TC (mg/dL), +SD 183+42.55 187.07+37.42 185.21+40.12 193.17442.73 173.04+44.02 <0.001
HDL-C (mg/dL) 46 (17) 45 (28.3) 46 (10.1) 49 (3.5) 45 (8.7) 0.019
LDL-C (mg/dL) 107.81+£35.97 112.35+£29.42 109.48+33.18 117.12+37.54 97.64+36.59 <0.001
LDL-C goal
attainment 62 (9.2) 13 (1.3) 24 (3.6) 6 (0.9) 19 (2.8) <0.001
Non-HDL-C
(mg/dL) 135.42+41.19 142.59+32.68 137.09+38.37 143.09+43.24 126.02+42.53 <0.001
Non-HDLC goal
attanment 107 (15.9) 16 (34.8) 45 (18.9) 12 (6.9) 34 (15.6) <0.001
Both LDL-C and
non-HDL-C goal 52 (7.7) 10 (21.7) 23 (9.7) 4(2.3) 15 (6.9) <0.001
attainment
(anq'g%f_‘;”de 125 (87) 150.50 (95) 124.50 (89) 124 (81.50) 123.50 (85.50)  0.101
CRP (mg/dL) 7.5416.51 5.394£3.09 6.66+6.15 8.1346.40 8.47+7.28 0.002
Creatinine (mg/dL) 0.94 (0.39) 0.92 (1.22) 0.94 (0.39) 0.92 (0.53) 0.95 (0.32) 0.848
GFR (ml/minute) 84.06+£33.74 99.79+36.09 80.07+31.69 84.42+36.82 84.81+£32.01 0.004

ASCVD: atherosclerotic cardiovascular disease, BMI: body mass index, CRP: C-reactive protein, CVD: cardiovascular disease,
DBP: diastolic blood pressure, FG: fasting glucose, GFR: glomerular filtration rate, HBAlc: hemoglobin-Alc, HDL-C: high-
density lipoprotein cholesterol, HR: heart rate, LDL-C: low-density lipoprotein cholesterol, SBP: systolic blood pressure, TC: total

cholesterol.
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Table-3. Distribution of the lipid profile in patients using statin treatment.

Primary prevention Second_ary
preventlon
L . Very high CVD Very high CVD
Variables Total Lowés/lgnrci)gkerate ngr?s(l.(?VD risk without risk with P
na n-42 established established
(%) %) ASCVD ASCVD
i i n:20 (%) n:86 (%)
TC (mg/dL), +SD  168.40+80.19 145.5063.29 180.51£50.17  180.20+56.24 160.80+43.83 0.106
HDL-C (mg/dL) 45 (19) 48.50 (20.50) 43 (24.75) 45.50 (17.50) 45 (17.50) 0.891
LDL-C (mg/dL) 92.94+39.93 85.5+14.20 102.48+39.62  103.85+49.51 86.14+37.24 0.083
LDL-C goal
attainment n, (%) 25 (16.4) 3 (75) 8 (19) 2 (10) 12 (14) 0.011
E\'n?g/'(';g"'c 1215944633  117.25¢30.67  132.08:t46.70  133.85:57.65 113.82+¢42.82  0.180
Non-HDLC goal
attainment n, (%) 42 (27.6) 3 (75) 12 (28.6) 5 (25) 22 (25.6) 0.190
Both LDL-C and
non-HDL-C goal 21 (13.8) 2 (50) 8 (19) 2 (10) 9 (10.5) 0.093
attainment
(Trgg%‘l’_‘i”de 1235(90.75) 166 (107.25) 130 (85.75) 126 (99) 115 (94.50) 0.437

ASCVD: atherosclerotic cardiovascular disease, CVD: cardiovascular disease, HDL-C: high-density lipoprotein cholesterol, LDL-
C: low-density lipoprotein cholesterol, TC: total cholesterol.

Supplementary Table-1. Post hoc analysis of significantly different variables among groups.

Low-to-moderate CVD risk - High CVD risk <0.001
Age Low-to-moderate CVD risk - Very high CVD risk without established ASCVD <0.001
Low-to-moderate CVD risk - Very high CVD risk with established ASCVD <0.001
Heart rate High CVD risk - Very high CVD risk with established ASCVD 0.030
High CVD risk - Very high CVD risk without established ASCVD 0.026
Hight High CVD risk - Very high CVD risk without established ASCVD 0.033
Weight High CVD risk- Very high CVD risk without established ASCVD 0.023
pDrI::;CL‘J“rZ blood High CVD risk - Very high CVD risk without established ASCVD 0.043
Glomerular Low-to-moderate CVD risk - Very high CVD risk with established ASCVD 0.036
filtration rate Low-to-moderate CVD risk - Very high CVD risk without established ASCVD 0.035
Low-to-moderate CVD risk — High CVD risk 0.002
C-reactive Very high CVD risk with established ASCVD - Low-to-moderate CVD risk 0.020
protein Very high CVD risk with established ASCVD - High CVD risk 0.018
I_-hgh-den_Slty Very high CVD risk with established ASCVD - Very high CVD risk without established
lipoprotein 0.018
ASCVD
cholesterol
Very high CVD risk without established ASCVD - Very high CVD risk with established <0.001
) ASCVD
Fasting glucose /.y high CVD risk without established ASCVD — High CVD risk <0.001
Very high CVD risk without established ASCVD — Low-to-moderate CVD risk <0.001
Very high CVD risk without established ASCVD - Very high CVD risk with established <0.001
ASCVD
Hemoalobin-Alc Very high CVD risk without established ASCVD — High CVD risk <0.001
9 Very high CVD risk without established ASCVD -Low-to-moderate CVD risk <0.001
Very high CVD risk with established ASCVD — Low-to-moderate CVD risk 0.042
High CVD risk -low-to-moderate CVD risk 0.043
Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
Total cholesterol ~ASCVD
Very high CVD risk with established ASCVD - High CVD risk 0.012
Low-density Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
lipoprotein ASCVD
cholesterol Very high CVD risk with established ASCVD - High CVD risk 0.002
hon-high- Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
density ASCVD
lipoprotein Very high CVD risk with established ASCVD - High CVD risk 0.023
cholesterol
ASCVD: atherosclerotic cardiovascular disease, CVD: cardiovascular disease.
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Figure-1. The reasons for patients not receiving statin
treatment.

DISCUSSION

Our main aim in this study is to try to raise
awareness about the management of
dyslipidemia, which is an important part of the
multidisciplinary approach in AF patients. We
evaluate the lipid profile and statin therapy in
patients with AF, using real-life data from a
tertiary hospital. We found that dyslipidemia and
hypertriglyceridemia were common in AF
patients, but the use and effectiveness of lipid-
lowering therapy were very low. Only 23.6% of
the patients were on lipid-lowering therapy,
mostly statins, and only 9.2% and 15.9% of the
patients achieved their target LDL-C and non-
HDL-C levels, respectively. The main reason for
not receiving statins was physician inertia.

Dyslipidemias, primarily hypercholesterolemia
and hypertriglyceridemia are independent and
strong predictors of cardiovascular events.
Additionally common in the general population
and AF patients in Tirkiye (12-14). The
prevalence of hypercholesterolemia defined as a
LDL cholesterol >130 and/or =130 mg/dL, is
reported as 29.1% in the general population,
30.2% in females, and 27.8% in males. The
prevalence of hypertriglyceridemia (>150 mg/dL)
is reported as 36.5% in general, 32.0% in
females and 41.3% in males (12). Our results are
in consistence with previously published works
that have reported a high prevalence of
dyslipidemia and hypertriglyceridemia in AF
patients, ranging from 30% to 50% (12, 13).
Considering the results of the present analysis
and a recent meta-analysis on the prevalence of
dyslipidemia and lipid values in Turkiye (12), it
appears that the frequency of dyslipidemia in AF
patients is more common than in the general
population.

Dyslipidemia is a modifiable risk factor for AF, as
it can induce atrial remodeling and inflammation,
and increase the risk of stroke and mortality (15).
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However, the relationship of lipid levels with the
risk of AF development s controversial, some
papers have suggested a paradoxical inverse
relationship between cholesterol levels and AF
incidence (13, 14, 16). This may be due to
confounding factors, such as age, sex, ethnicity,
and metabolic profile, and does not imply a
causal relationship (15). The management of
dyslipidemia is important for primary and
secondary prevention of complications in AF
patients.

Lipid-lowering therapy, especially statins, has
been shown to have beneficial effects on both AF
and ASCVD (1-3). Statins can reduce the
occurrence and recurrence of AF by improving
the lipid profile, stabilizing the atrial membrane
potential, and exerting pleiotropic effects such as
anti-inflammatory, antioxidant, antithrombotic,
and anti-fibrotic actions (1-7,17). Statins are
highly effective in preventing and treating ASCVD
by significantly reducing LDL-C and non-HDL-C
levels, which are lipid-lowering therapy's primary
and secondary targets, respectively (2,3).
However, despite the strong evidence and clear
recommendations, in the present study the use
and effectiveness of lipid-lowering therapy in AF
patients are suboptimal, which is consistent with
other studies that have reported low rates of
statin prescription and target attainment in AF
patients (18). LDL targets and risk stratification
schemes in AF patients are similar to those in the
general population (1, 2). The 2021 ESC
Guidelines on cardiovascular disease prevention
in clinical practice recommend statin therapy for
AF patients with high or very high CVD risk and
suggest target LDL-C levels of <70 mg/dL and
<55 mg/dL, respectively (2, 3). However, in our
study, only 22.5% of the patients were on statin
therapy, and only 8% of the patients achieved the
guideline-recommended target LDL-C level.
Moreover, no patient was on ezetimibe or PCSK9
inhibitor, which are effective adjunctive therapies
for lowering LDL-C levels (3).

The underutilization and inefficacy of lipid-
lowering therapy in AF patients have various
factors, such as patient, physician, and health
system factors (8, 9). In our study, the most
common reason for not receiving statins was
physician inertia, which may reflect a lack of
awareness, reluctance to prescribe statins for AF
patients. This may be due to the focus on
anticoagulant therapy in AF patients, while little
attention is paid to the multidisciplinary approach
and treatment of comorbidities. Therefore, more
education and guidance are needed for
physicians who manage AF patients, to
emphasize the importance and benefits of lipid-
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lowering and

treatment.

Our study is one of the few studies that have
evaluated the lipid profile and statin therapy in AF
patients in Tirkiye. Our findings are consistent
with the AFTER study, which was a multicenter
study that included 2242 AF patients with a mean
age of 66.8 + 12.3 years, female predominance,
and permanent AF (18). According to the AFTER
study, the average levels of TC, TG, HDL-C, and
LDL-C were 177 £ 43, 136 + 80, 42 + 13, and
111 £ 34 mg/dL, respectively. The study also
found that only 14.2% of patients received statin
therapy (18). The most common comorbidity was
hypertension. In our study, the lipid profile and
the comorbidity pattern of our sample were very
similar to the AFTER study, except that the statin
usage rate was slightly higher in our study
(22.5% vs. 14.2%).

However, our study also showed that the lipid
control was poor in AF patients, especially in
terms of LDL-C and non-HDL-C levels. According
to clinical practice guidelines for preventing
cardiovascular disease, only 9.2% and 15.9% of
the patients achieved their target LDL-C and non-
HDL-C levels (3). Moreover, the rate of reaching
both LDL-C and non-HDL-C targets in the same
person was even lower. These findings are in
contrast with other studies that have reported
higher rates of statin prescription and target
attainment in AF patients in different
geographical regions (19). The difference in the
statin use and effectiveness may depend on
various factors, such as income level, health care
system, guideline adherence, and sample size.

Physician inertia is defined as the physicians’
failure to initiate the treatment or intensify the
dose or change the medication despite a higher
level of a clinical parameter than levels
established by guidelines. The main reason for
physicians' inertia may be, inability to obtain
adequate anamnesis and spare enough time to
implement guideline recommendations for each
patient, due to time constraints and large number
of patients in daily outpatient clinics. Additionally,
concerns about the negative side effects of
statins and the thought that patients may be
using statins may also cause physicians' inertia.

Reasons for patients to quit statins may include
factors such as drug-related side effects, fear of
adverse effect, psychological diseases,
misinformation learned from the media, forgetting
to take their medication, polypharmacy, problems
in obtaining the drug, reaching the LDL-C target
and resting the liver. It is important for physicians
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to provide adequate information to patients about
the complications caused by high cholesterol,
aiming for regular use of statins. Patients should
know that the benefits of statins outweigh their
potential side effects.

Turkey's social security institution reimburses
statins in the following cases: in cases where the
LDL level is above 190 mg/dl, or the LDL level is
above 160 mg/dl with two additional risk factor
from: hypertension, a family history of premature
cardiovascular disease, and being 65 years of
age or older, or in cases where the LDL level is
above 130 mg/dl with there are three additional
factors which are mentioned earlier, or in cases
where the LDL level is above 70 mg/dl; Those
with diabetes mellitus, acute coronary syndrome,

previous stroke, coronary artery disease,
peripheral artery disease, abdominal aortic
aneurysm and carotid artery disease. The

mentioned conditions do not fully meet the statin
recommendations according to the SCORE
category proposed by the ESC. As a possibility of
improvement in statin provision, the social
insurance institution in Turkey may implement the
ESC recommendations. In addition, statin
treatment could be initiated by primary care
physicians.

Relatively large sample size, the use of real-life
data from a tertiary hospital, and the use of the
SCORE charts to estimate the CVD risk and
categorize the patients according to the latest
guidelines were the strengths of the present
work. However, our study has several limitations;
1- The cross-sectional design that avoids causal
inference. 2- The lack of the duration and
adherence to lipid-lowering therapy. 3- The use
of a single hospital records and self-reports,
which can introduce measurement errors and
bias.

CONCLUSION

Our study revealed that dyslipidemia and
hypertriglyceridemia were common in AF
patients, but the use and effectiveness of lipid-
lowering therapy were very low. The main reason
for not receiving statins was physician inertia.
These findings suggest that there is a need for
more education and guidance for physicians who
manage AF patients, to improve the management
of dyslipidemia and prevent AF and its
complications.

Conflict of interest: The authors declared no
conflict of interest.
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Impact of KLF4, SHH, and Hifla knockdown on miRNA expression in malign
melanoma cancer stem cells

KLF4, SHH ve Hif1a susturulmasinin malign melanom kanser kék hiicrelerinde
MiRNA ekspresyonuna etkisi
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ABSTRACT

Aim: microRNAs (miRNAs) play a pivotal role in gene regulation, influencing various cellular
processes such as differentiation, proliferation, and apoptosis. This study investigated the expression
of three specific miRNAs (Hsa-miR-21-5p, Hsa-miR-9-5p, and Hsa-miR-200a-5p) in malignant
melanoma stem cells (CSCs) and non-stem cells (NSCs).

Materials and Methods: CSCs and NCSCs were sorted from CHL-1 cells based on CD133 marker, a
malignant melanoma cell line. CD133+ cells were treated with Hifla, KLF4, and SHH siRNA and the
expression levels of three different miRNAs were compared between groups.

Results: Our findings indicated that Hsa-miR-200a-5p expression was similar in both cell groups.
Conversely, Hsa-miR-21-5p and Hsa-miR-9-5p were significantly upregulated in NCSCs. Further
analysis showed that the knockdown of KLF4 did not significantly affect the expression levels of these
miRNAs. However, silencing SHH resulted in a substantial downregulation of Hsa-miR-21-5p and a
significant upregulation of Hsa-miR-9-5p. Additionally, Hifla knockdown led to the downregulation of
both Hsa-miR-21-5p and Hsa-miR-9-5p.

Conclusion: These findings highlight the complex regulatory mechanisms of miRNA expression in
different cellular contexts and suggest potential roles for these miRNAs in response to specific gene
silencing.

Keywords: Malignant melanoma, cancer stem cell, miRNA, Hifla, KLF4, SHH.

oz

Amacg: mikroRNA'lar (miRNA'lar) gen regiilasyonunda 6énemli bir rol oynar ve farklilagsma,
proliferasyon ve apoptoz gibi ¢egitli hlicresel siirecleri etkiler. Bu calismada, malign melanom kbk
hticrelerinde (CSC'ler) ve kbk hiicre olmayan hiicrelerde (NSC'ler) li¢ spesifik miRNA'nin (Hsa-miR-
21-5p, Hsa-miR-9-5p ve Hsa-miR-200a-5p) ekspresyonu aragtiriimigtir.

Gereg ve Yontem: Malign melanoma hiicre hatti olan CHL-1 hiicrelerinden CSC ve NCSC hlicreleri
CD133 belirteci baz alinarak elde edilmistir. CD133+ hiicreler HIF1a, KLF4, ve SHH siRNA ile
muamele edilerek (¢ farkll miRNA ekspresyon seviyesi gruplar arasi karsilagtiriimigtir.

Bulgular: Bulgularimiz Hsa-miR-200a-5p ekspresyonunun her iki hiicre grubunda da benzer oldugunu
ortaya koymustur. Buna karsilik, Hsa-miR-21-5p ve Hsa-miR-9-5p, NCSC hlicrelerinde énemli éigiide
ylksek ifade edilmistir. Daha ileri analizler KLF4'lin susturulmasinin bu miRNA'larin ifade diizeylerini
6nemli élgtide etkilemedigini géstermigtir.
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Bununla birlikte, SHH'nin susturulmasi Hsa-miR-21-5p‘'nin 6nemli él¢iide diisiik reglilasyonu ve Hsa-
miR-9-5p'nin énemli éiglide yliksek ifadelenmesi ile sonuglanmigtir. Ek olarak, Hif1a'nin susturulmasi
hem Hsa-miR-21-5p hem de Hsa-miR-9-5p'nin asagi reglilasyonuna yol agmistir.

Sonug: Elde edilen bulgular, farkl hlicresel baglamlarda miRNA ifadesinin karmasik dlizenleyici
mekanizmalarini vurgulamakta ve spesifik gen susturmaya yanit olarak bu miRNA'lar i¢in potansiyel

roller 6nermektedir.

Anahtar Sézciikler: Malign melanom, kanser kék hiicreleri, miRNA, Hifla, KLF4, SHH.

INTRODUCTION

Cancer includes a wide range of diseases that is
marked by the uncontrolled proliferation of
abnormal cells, that can spread to other organs
(metastasis), a leading cause of cancer mortality.
Malignant melanoma, an aggressive skin cancer
arising from melanocytes, exhibits a complex
genetic landscape shaped by genetic and
environmental influences. Malignant melanoma
ranks as the fifth or sixth most prevalent
malignancy and has the highest death rate
among skin malignancies. It represents 5% and
4% of cancer cases in men and women,
respectively (1) and is responsible for 75% of
skin cancer-related deaths (2—4).

A particular subset of cells found in tumors with
the potential to differentiate into different cell
types and self-renewal is known as cancer stem
cells (CSCs). These cells are believed to drive
tumor initiation, growth, spread, and recurrence
due to their stem cell-like characteristics (5).
CSCs are marked by specific surface markers.
Besides these cells regulate their signaling
molecules, that they can be distinguished from
the bulk tumor cells (6-8). Their resistance to
conventional therapies poses a significant
challenge in cancer treatment, as they can
survive and regenerate the tumor even after the
bulk of the tumor cells have been eradicated (9).
They share similar signaling pathways with stem
cells and regulate internal signaling through the
differential expression of various molecules. The
signaling pathways of KLF4, SHH, and Hifla,
which are more active in stem cells, are active in
CSCs. However, the literature on the
determination of changes related to the silencing
of these gene expressions in malignant
melanoma stem cells is limited. Another category
of molecules that are differentially expressed by
CSCs is microRNAs (miRNAs). These short
RNAs regulate the expression patterns of
targeted genes. mMIRNA expression is an
emerging and increasingly significant area in
cancer biology (10-15). Studies on malignant
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melanoma have shown that certain miRNA
expressions are dramatically increased and
decreased in malignant melanoma cells
compared to melanocytes (16).

miR-21 is an oncogenic miRNA and is frequently
upregulated by different subset of cancers,
including malignant melanoma. miR-21 s
involved in stimulating proliferation, invasion, and
avoidance of apoptosis (17). Additionaly, miR-21
has been assocciated with the metastatic
behaviour of the melanoma (18). miR-9 has
shown in the regulation of cancer progression in
addition to neural development. miR-9 modulates
gene regulations related with cell adhesion and
migration. In different cancer types, miR-9 affects
the progression of the cancer differently. In
breast cancer, miR-9 is correlated with
metastasis, whereas in ovarian, gastric
adenocarcinoma and medullablastoma it shows
the opposite effect (12). A study on malignant
melanoma tissue and cell culture reported miR-9
downregulation in cancerous cells compared to
normal cells and miR-9 directly targets NRP1 (12,
19). Another miRNA family is miR-200, known to
suppress  epithelial-mesenchymal  transition
(EMT), an important process in cancer
metastasis. miR-200 targets ZEB1 and ZEB2
transcription factors that promote EMT (20). The
miR-200 family members are dysregulated in
cancer tissue (21). Compared to healthy cells,
miR-200 is differentially expressed in various
cancer types; specifically, in melanoma, cancer
cells exhibit lower expression of miR-200 than
healthy cells (21, 22).

The tumor microenvironment is another factor
affecting tumor characteristics; extracellular
matrix molecules are responsible for tumor
progression. Therefore, it is extremely important
to establish the tumor microenvironment to create
specific target therapies. To increase the
metastatic capacity, melanoma cells manipulate
the extracellular matrix and secrete extracellular
factors for this purpose (23). Each change or
modification in the extracellular matrix affects
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cancer cell behavior and has to be examined
(24).

Here, we examined the differential roles of
specific miRNASs in regulating gene expression in
malignant melanoma CSCs and NCSCs,
particularly in response to the silencing of key
genes such as Hifla, KLF4, and SHH, thereby
contributing to the development of targeted
therapies that could potentially disrupt the CSC-
driven tumor progression.

MATERIALS AND METHODS
Cell Culture

Non-pigmented human melanoma cell lines,
specifically CHL-1 (ATCC® CRL-9446TM), were
maintained in EMEM (Eagle's Minimum Essential
Medium) (Biowest L0416) with 10% fetal bovine
serum (Biowest, S1810). The cells were cultured
in a humidified incubator set to 37°C with 5%
CO,. For flow cytometry sorting, cells between
passages 6 and 8 were used to preserve
experimental reliability and integrity. Regular
validation of cell line identity and mycoplasma
contamination testing were performed.

Flow Cytometry

Cells were detached from the flask surface using
trypsinization, a common enzymatic technique to
release adherent cells. Post-detachment, the
harvested cells were then resuspended to a
concentration of 10° cells/ml in 10 ml of cold 1X
PBS. Subsequently, the cells were incubated with
10 pyL of CD133 phycoerythrin (PE)-conjugated
antibody (Miltenyi Biotec Ltd. 130-113-186) and
10 uL of DAPI for 15 minutes at 4°C. After the
incubation, the cells were washed with 1X PBS
containing 1% dialyzed fetal bovine serum (FBS).
Control samples were stained with DAPI alone,
without any antibodies. Cell sorting was then
carried out using BD FACS Diva 8.0. The sorted
cells labeled as CD133+ were identified as
CSCs, while CD133- cells were classified as
NCSCs. Within the malignant melanoma cell
population, the CD133+ subset ranged from
0.1% to 0.4%. CD133+ cells, ranging from
passage 2 to passage 4, were used in
subsequent experiments. Post-sorting and
experimental procedures, cell counting was
performed using the Muse® Cell Analyzer, an
automated system for cell counting and analysis.
siRNA treatment

To achieve the silencing of Hifla, KLF4, and
SHH genes, CD133+ malignant melanoma CSCs
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were transfected with varying concentrations (O-
200 nM) of siRNA (On-Targetplus Human siRNA,
Smartpool, L-005089-00-0005, L-004018-00-
0005, L-006036-00-0005  Horizon).  The
transfection process was carried out to determine
the optimal siRNA dosage, which was
subsequently validated by RT-PCR for validation.
A fold-change cut-off of 2 was established, with
changes below this threshold considered
negligible. In the experiment, SiRNA
concentrations ranging from 0-200 nM were
utilized. Specifically, the selected doses were 5
nM for Hifla and KLF4 siRNAs, and 25 nM for
SHH siRNA and negative control siRNA (25,26).
RT-PCR

mMiRNA isolation was performed on cells treated
with siRNA and control cells using the miRNeasy
Kit 96 kit (Qiagen, 217061). The cells were
seeded for 24 hours post-siRNA on Matrigel
Basement Membrane Matrix (Corning) at a
concentration of 10° cells/ml. They were washed
with 1X PBS, detached using StemPro™
Accutase™ Cell Dissociation Reagent (Thermo
Fisher), and then resuspended in RNA buffer.
After that following steps were performed
according to the isolation kit (Qiagen, 217061).
The quantity and purity of the isolated miRNAs
were measured by Nanodrop spectrophotometer
(MaestroGen). Ideal RNA purity was indicated by
A230/A260 and A260/A280 absorbance ratios of
1.9-2.1. The eluted miRNAs were stored at -
80°C. cDNA synthesis was operated using the
microScript microRNA cDNA synthesis kit
(Norgen, 54410) with miRNAs of suitable quantity
and purity (27). The analysis of Hsa-miR-21-5p,
Hsa-miR-9-5p, and Hsa-miR-200a-5p with
oncogenic or tumor-suppressor roles in malign
melanoma stem cells was performed using RT-
PCR by LightCycler® 480 SYBR Green | Master
(Roche, 4707516001).

Statistical Analysis

The statistical analysis of expressed mMiRNAs

was conducted in three replicates. mMiRNA
expressions were computed as
relative gene expression = 2- AACT, where

AACT = [(CT gene — CT cel — miR — u6)treated —

(CT gene — CT cel — miR — u6)]control. The
relative gene expression values were listed in
Table 1. The housekeeping miRNA U6 served as
the reference gene in the data analysis. The
quantity of the expression was calculated by fold
change and fold regulation. Here, we compared
CD133+ cell group with other experimental
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groups so fold change was calculated as
Expression level of experimental group)

Expression level of control group

where CD133+ cell group is control. Fold

regulation was calculated with d Regulation =

——— __ The fold change and fold regulation

Fold change
values of the groups were listed in Table-2.

(Fold change =

RESULTS

CD133+ cells were utilized as a CSC group after
CHL-1cells were sorted using the CD133
marker. The CD133+ cells were subjected to
Hifla, KLF4 and SHH separately examining the
Hsa-mir-21-5p, Hsa-mir-9-5p and Hsa-mir-200-5p
expression. In order to find out relative gene

expression 209 yalues were calculated
(Table-1).

Table-1. Relative expression of the miRNAs calculated by 2¢CeaC) pmathod.

2 (-Avg.(Delta(Ct))

Symeel CD133+ CD133- CD133+/Hifla- CD133+/KLF4- CD133+/SHH- CD133+/negc
u6 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
Hsa-mir-21-5p 0.000907 0.002312 0.000350 0.001420 0.000168 0.000833
Hsa-mir-9-5p 0.006287 0.023793 0.001460 0.003016 0.047476 0.003023
Hsa--mir-200a-5p 0.000577 0.000618 0.000547 0.001026 0.000231 0.000410

Table-2. Fold regulation and fold change of the experimental groups' values. As a reference, the fold change and
fold regulation values were calculated according to CD133+ group. CD133+ cell group was the control group of
SiRNA treated and CD133- groups and CD133+/negc group was the negative siRNA treated group.

CD133+ CD133- CD133+/Hifla- CD133+/KLF4- CD133+/SHH- CD133+/negc
c c c c c c
o o o ° o o
E > 8 > 8 > 8 > 8 > 8 > 8
E =& E% o8& E% o8& E% o8 9% o8& E% o8& E%
@ L0 e &0 S &£0O S £0O e &0 P &0 il
u6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hsa-mir-
21-5p 1.00 1.00 2.55 2.55 0.39 -2.59 1.57 1.57 0.18 -5.41 0.92 -1.09
Hsa-mir-9-
5p 1.00 1.00 3.78 3.78 0.23 -4.31 0.48 -2.08 7.55 7.55 0.48 -2.08
Hsa--mir-
200a-5p 1.00 1.00 1.07 1.07 0.95 -1.05 1.78 1.78 0.40 -2.50 0.71 -1.41
A B

ub Hsa-mir-21-5p W Hsa-mir-9-5p M Hsa-mir-200a-5p

Hsa-mir-9-5p

HE WS

Hsa-mir-21-5p

2
m Il B

Fold Regulation

Hsa--mir-200a-5p
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Figure-1. Fold regulation values of the experimental groups were shown in A) bar graph and B) heatmap

generated by Clustvis.
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The expression of four miRNAs, one of which
was control miRNA (u6), was examined for
expression analysis. These miRNAs were Hsa-
miR-21-5p, Hsa-miR-9-5p, and Hsa-miR-200a-
5p. The expression of Hsa-miR-200a-5p was
similar in CD133+ and CD133- cell groups
(1.07x), whereas Hsa-miR-21-5p and Hsa-miR-9-
5p expression were upregulated in CD133- cells
(2.55x and 3.78x, respectively) (Table-2). The
expression of all three miRNAs did not
significantly change in the KLF4 siRNA treated
group. While Hsa-miR-21-5p is negatively
regulated (-5.41x) in SHH siRNA application,
Hsa-miR-9-5p is positively regulated (7.55x).
Hsa-miR-21-5p and Hsa-miR-9-5p were both
negatively regulated (-2.59x and -4.31x,
respectively) in the Hifla siRNA group. Fold
regulation graph and heatmap were illustrated in
Figure-1. The heatmap was generated by
Clustvis (28).

DISCUSSION

Malignant melanoma is an aggressive and lethal
type of skin cancer that originated from
melanocytes. Melanoma accounts for fewer than
5% of all skin cancer cases, but due to its high
metastatic  potential and resistance to
conventional treatments, it is the primary cause
of skin cancer-related mortality. A promising area
of research for addressing malignant melanoma
from an epigenetic perspective focuses on

miRNAs. These small non-coding RNA
molecules control gene expression post-
transcriptionally, influencing epigenetic

modifications that can affect cancer progression
or repression (29-31). Altered expression of
mMiRNAs can contribute to various hallmarks of
cancer, including uncontrolled cell proliferation,
evasion of growth suppressors, resistance to
apoptosis, and enhanced metastatic capability
(32). In a review article, it was reported that the
characteristics of initiating primary tumors are
found only in melanoma cell subgroups
characterized by CD133 expression, while
CD133- melanoma cells do not possess
tumorigenic properties (33). Another study
showed that both CD133+ and CD133- cell
groups have potential to form colonies, but
CD133+ group more potent besies both could
initiates  tumor formation in  mice (34).
Additionally, a meta-analysis study demonstrated
that both CD133+ and CD133- groups can form
tumors; however, CD133- cells derived from
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patient samples did not metastasize (34). Even,
the CD133 marker is utilized for the precise
isolation and characterization of malignant
melanoma stem cells, distinguishing them from
non-stem cancer cell populations, there should
be additional markers for better characterization
and tracing the cell lineage.

Here, we targeted three molecules for silencing.
The selection of KLF4, Hifla, and SHH for this
study is based on their significant roles in cancer
biology and their potential impact on malignant
melanoma stem cells. KLF4 is a critical factor in
development, cellular reprogramming, and
cancer. This molecule can play role as an
oncogene or a tumor suppressor (35). It is
involved in various signalling pathways. KLF4
expression was shown to be reduced in gastric
cancer, hepatocellular carcinoma, and lung
cancer, where it serves as a positive prognostic
marker. On the other hand, elevated KLF4 levels
are linked to poor outcomes in breast cancer,
prostate cancer, colorectal cancer, and skin
squamous cell carcinoma, indicating a potential
oncogenic role (36). Hifla upregulation has been
implicated in the aggressive phenotypes and
worse survival rates observed in various cancers.
While a higher level of Hifla is linked with
elevated tumor suppressive signs such as
apoptosis and anti-tumor inflammation, it shows a
stronger connection with immune-response
signs, highlighting its dual role in cancer
development (37). The SHH signaling pathway is
crucial in the progression of various cancers,
including malignant melanoma. SHH signaling
has been implicated in promoting cell
proliferation, survival, and metastasis by
modulating the tumor microenvironment and
enhancing EMT. The hedgehog signaling
pathway is modulated by miRNAs. Specific
mMiRNAs, such as miR-200 and miR-21, have
been shown to influence SHH signaling in
melanoma cells. For instance, miR-21 is known
to enhance the expression of SHH pathway
components, thereby promoting melanoma cell
survival and metastasis (38).

In our study, we selected three miRNAs (mir9,
mir21, and mir200) from among oncogenic and
protooncogenic miRNAs. We then assessed the
variations in their expression across the
experimental groups. u6 was used as a control
for miRNA expression assessment. While no
alterations were observed in the expression of
the chosen miRNAs upon KLF4 silencing, a
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noteworthy outcome emerged, revealing a
significant increase in mir9 expression upon the
silencing of SHH. miR9 features a conserved
sequence spanning from insects to humans.
Investigations into neurogenesis have unveiled
mir9 expression during various stages of the
developmental process (39), as SHH signalling
active in neurogenesis. While mir9 expression
was high in gastric and neural cancers, it was
found to be low in ovarian cancer (39). In
addition, mir21 expression decreased with SHH
silencing by 5.41x fold. High expression of SHH
was associated with GBM and it was determined
that the increase of its ligand, PTCH protein,
created a resistance to temozolomide in GBM
treatment. The GBM study additionally revealed
an association between mir9 and PTCH,
impacting the SHH pathway. Notably, this
association was observed to be independent of
the SHH expression level (40). In a study
conducted in GBM CSCs, it was stated that mir9
is expressed at high levels in CSCs (41). mir200
has been indicated as a tumor suppressor in
various types of cancer (21). The mir 200 family
can be classified as mir200a, mir200b, mir200c.
Studies comparing healthy tissue and melanoma
have shown that the expression of these three
mir200s is lower than in healthy tissue (21). In
here only with SHH silencing CSCs lowered
expression mir-200a-5p, while there was no
change in Hifla and KLF4 silencing.
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Size-dependent toxicological effects comparison of Aluminum oxide
nanoparticles (Al,O3 NPs)

Aliiminyum oksit nanopatrtik(illerinin (Al,O3 NP'leri) boyuta bagli toksikolojik etkilerinin
karsilastiriimasi

Buket Bakan®

! Atatiirk University Faculty of Science, Department of Molecular Biology and Genetics, Erzurum,
Tarkiye

ABSTRACT

Aim: Moadification of nanomaterials with different synthesis methods can affect their biological
response, as well as their use as nanotherapeutics. It is necessary to address and understand the
safety issue of these particles through toxicological evaluation with an underlying mechanism of
interaction. With the fast entry of aluminum-based nanoparticles into the industry, their potential
exposure has also increased significantly. Aluminum oxide nanoparticles (Al,O3; NPs) are among the
priority materials by international organizations. Studies have not yet elucidated the toxic response of
Al,O3; NPs depending on their size range.

Materials and Methods: Therefore, this study aimed to investigate toxicological effects of Al,O; NPs
depending on size range on MCF-10 and MCF-7 cells by WST-1 test, hemolytic activity on red blood
cells and irritation effects by HET-CAM test.

Results: As a result of tests, all size ranges of Al,O; NPs didn’t show any cytotoxic effects on MCF-10
and MCF-7 cells, also none of sizes of Al,O3; NPs were caused hemolysis (<2%). It was observed that
there was no irritating effect in all size ranges on HET-CAM test.

Conclusion: In conclusion, risk assessments in terms of characteristic features as the size of Al,O3
NPs showed that they have the potential to provide safe use in drug delivery systems and
immobilization studies.

Keywords: Aluminum oxide nanoparticles, Size-depended toxicity, Biocompatibility, HET-CAM.

oz

Amag: Farkli sentez yéntemleri kullanilarak nanomateryallerin modifiye edilmesi, biyolojik yanitlarini
ve nanoterapétik olarak kullanimlarini etkileyebilir. Bu pargaciklarin glivenligi konusunu, altta yatan
etkilesim mekanizmasi ile toksikolojik degerlendirme yoluyla ele almak ve anlamak gerekmektedir.
Alliminyum bazli nano pargaciklarin endlistriye hizli bir sekilde girmesiyle, potansiyel maruziyetleri de
6nemli 6lgiide artti. Aliiminyum oksit nano pargaciklari (AI203 NPs) uluslararasi kuruluglar tarafindan
oncelikli malzemeler arasinda yer almaktadir. Aragtirmalarda, Al203 NP'lerin boyut araligina bagl
olarak toksik yaniti heniiz ortaya konulmamistir.

Gereg ve Yontem: Bu nedenle bu ¢alismada, AI203 NP'lerinin boyut araligina bagli olarak MCF-10
ve MCF-7 hiicreleri lizerindeki toksikolojik etkilerinin WST-1 testi ile, kirmizi kan hticreleri (izerindeki
hemolitik aktivitesinin ve HET-CAM testi ile tahris etkilerinin arastirilmasi amaglanmistir.

Bulgular: Test sonuglarinda, AI203 NP'lerin tiim boyut araliklarinda MCF-10 ve MCF-7 hiicreleri
lizerinde herhangi bir sitotoksik etki géstermedigi, ayrica Al203 NP'ler hi¢bir boyutunda hemolize
neden olmamistir (<2%,).
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HET-CAM testinde tiim boyut araliklarinda tahris edici bir etki olmadidi gbzlemlendi.

Sonug: Sonug olarak, Al,Os; NP'lerinin boyut olarak karakteristik 6zellikleri agisindan yapilan risk
degerlendirmesinde, ila¢ tagsima sistemlerinde ve immobilizasyon calismalarinda glivenli kullanim

saglama potansiyeline sahip olduklarini géstermisgtir.

Anahtar Sézciikler. Aliiminyum oksit nanopartikiiller, boyuta bagl toksisite, biyouyumluluk, HET-

CAM.

INTRODUCTION

The physico-chemical features of nanoparticles
as size, shape, surface area, surface charge as
well as route and frequency of exposure are
among the factors that affect their behavior in
biological systems and their toxicity. There is a
need to investigate these nanomaterials
depending on their application areas and their
potential effects on the environment and human
health. Particularly metallic nanoparticles attract
attention with their wide usage areas. Metal oxide
nanoparticles have recently been produced at an
industrial level and have widespread applications
in water purification, medicine, cosmetics, and
engineering (1,2). One of these materials is
aluminum oxide nanopatrticles that have been the
subject of research due to their unique
properties. The Organization for Economic
Cooperation and Development (OECD) has
presented 14 nanomaterials including aluminum
oxide nanoparticles (Al,O; NPs) as priority
materials for the investigations (3). Al,O; NPs are

used in many fields such as enzyme
immobilization, drug delivery, biosensors,
wastewater management  with  produced

approximately 20% of the 2005 world market of
nanoparticles (4). This shows that their use in
application areas will grow over the years with
increased synthesis types of these materials.
However, despite the widespread use of such a
priority material, there is limited information
available on size-depend potential hazards. It is
necessary to determine the potential effects of
the physico-chemical properties as a result of
increased exposure and also bring the
deficiencies into the literature.

In this study, the cellular response after exposure
to different sizes of aluminum oxide nanoparticles
(Al,O3 NPs) was discussed in order to determine
the effect of size, which is an important
characteristic parameter in the toxicity and
effectiveness of nanomaterials.
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MATERIAL AND METHODS
Materials

Aluminum oxide nanoparticles with primary sizes
(Al,O3z-48nm; Al,O3-78nm; Al,03-100nm) were
obtained from Nanografi Company with
characteristic features data as spherical
morphology and 99.95% purity. All other
chemicals were obtained from Sigma-Aldrich
(USA).

Characterization analyses

In order to determine the size distribution of Al,O3
NPs in different pH conditions (pH 4, pH 7.5 and
pH 10) were determined with ZETASizer
(Malvern ZETA ZS, England).

In vitro studies
Cell Culture and Cytotoxicity Assay

MCF-10 (Human mammary epithelial cell line)
and MCF-7 (Human breast cancer cell line) were
kindly provided by Dr. Balcan (Manisa Celal
Bayar University) and Dr. Karatas (Erzurum
Technical University). The cell lines were cultured
in DMEM culture medium supplemented with
10% fetal bovine serum (FBS), 100 U/ml
penicillin/ streptomycin in T75-cm? culture flasks.
The cells were incubated at 37°C in 5% CO.,. The
culture was changed every 2 days until cells were
confluent.

The WST-1 assay, which gauges mitochondrial
reductase activity, was used to conduct the
cytotoxicity test (5). 2x10* cells/mL were seeded
in 96-well plates and then, different treatment
concentrations were applied to the cultivated
cells (6.25 pg -500 ug /ml) of Al,O; NPs for 24h
at 37 °C. Using an inverted light microscope, the
cells in each treatment group were inspected for
morphological changes, and THERMO
microplate reader was used to assess the optical
density of each plate at 450 nm. The percentage
representation of the relative viability was
calculated using untreated cells as the negative
control. The formula below was used to
determine the viability (%):
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(%) Viable cells= ([(the absorbance of the treated
cells)-(the absorbance of the blank)])/([(the
absorbance of the control)-(the absorbance of the
blank)) x100

Hemolysis assay

The blood sample obtained from New Zealand
Albino rabbit with the approval of Ege University
Animal Experiments Local Ethics Committee
(EUHADYEK- July 27, 2022/no. 2022-055) to be
used in the study. Test was performed according
to Bakan (2020) protocols (5) and ASTM
standards (6). First, 6.0 mL of phosphate
buffered saline (PBS) was added to the 3 mL of
blood and centrifuged at 3000 g for 10 minutes.
Then, the pellet containing red blood cells (RBC)
was separated and washed 3 times with an equal
volume of PBS. The remaining volume after
washing was diluted 1:1 with PBS. The test
material was applied in different dose ranges (20-
160 pg/ml) depending on the therapeutic dose.
Subsequently, 0.8 mL of test samples at the
applicable concentrations were combined with
0.2 mL of RBC suspension, and the tubes were
incubated for 3 hours at 37 °C in a water bath,
with 30 minutes mixing intervals. PBS was
utilized as the negative control and Triton X-100
(1%) as the positive control. After incubation, the
tubes were centrifuged at 3000 g for 4 minutes
and the absorbance values of all sample
supernatants were taken at 540 nm. According to
the ASTM standard, <2% is considered as not
hemolytic; 2%-5% slightly hemolytic; and>5%
was accepted as hemolytic.

The percentage of hemolysis was calculated with
the following formula;

Hemolysis %=(A sample -A0)/(A100-A0) X 100
A100 represents the absorbance of fully lysed
red blood cells, A0 represents the absorbance of
non-blood samples, and A sample is the
absorbance value of the sample.

Hen's egg test on chorio-allantoic membrane
(HET-CAM) test

The test is an alternative test developed by
EURL-ECVAM (European Union Reference
Laboratory for Alternatives to Animal Testing) to
determine the degree of irritation. It allows to see
possible effects of substances by observing
alterations in the egg's chorio-allantoic
membrane following exposure to the test sample.
Test was carried out in accordance with ICCVAM
(7) on fertilized chicken eggs (50-60g) with three
independent replicates and egg were incubated
at 37+0.5°C'de, 70% humidity for 7 days. On the
7th day, an area (2x2cm) was opened at the
equator of the eggs and 300 pL of each test
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material was dropped directly onto the CAM
surface and left in contact for 0.5, 2 and 5
minutes. 0.9% NaCl solution was used as a
negative control and 0.1N NaOH was used as a
positive control. After exposure of each sample,
the membrane was examined for vascular
damage and the elapsed time was recorded. The
possible irritation degree score (IS) was
calculated as follows;

IS =[(301 - tH) x 5]/ 300 + (301 —tL) x 7 ]/ 300 +
(301 - tC) x 9]/ 300

where tH, tL, and tC are the corresponding (in
seconds) timespans for hemolysis, lysis, and
coagulation. Formulations can be categorized as
non-irritating (IS < 1), slightly irritating (1 < IS <
5), moderately irritating (5 < IS < 10), or
extremely irritating (IS > 10), based on their IS
values.

Statistical analysis

Statistical analyses were performed with
GraphPad Prism 8 (GraphPad Software, LLC,
Boston, MA, USA) and results compared with the
control group using ONE-WAY analysis of
variance (ANOVA). All values are expressed as
means * standard deviation (SD). Statistical
significance was set to p<0.05.

RESULTS

Characterization analyses results

The sizes of Al,O3 NPs in different pH conditions
were performed with ZETAsizer to observe their
behaviour in diverse environments. As seen in all
other types of nanoparticles, Al,O; NPs tend to
agglomerate at all dimension in different pH
environments as presented in Figure-1.

Cytotoxicity test results

In the test results, there is no significant cytotoxic
effects of all size range of Al,O; NPs at applied
doses on both of cell lines after 24h exposure as
presented in Figure-2 and Figure-3.

Hemolysis test results

According to hemolysis test results, none of Al,O;
NPs showed hemolytic activity at applied doses
(20, 40, 80 and 160 pg/ml) on erythrocytes as
presented in Figure-4.

HET-CAM test results

The test, which was carried out to reveal the
irritation effect of different sizes Al,O; NPs were
evaluated in terms of hemorrhage, lysis and
coagulation parameters, and no irritant effects
were observed at all size ranges of Al,O3; NPs as
presented in Figure-5.
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Figure-1. Size distribution of Al,Os NPs (A. Al;03-48nm; B. Al;03-78nm; C. Al,Os-100nm) at different pH
conditions (pH4, pH7.5 and pH10) by ZETASizer analyses.
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2.min

Figure-5. HET-CAM test results at different time points after Al,03-48nm exposure (A); Al,O3-78nm (B); Al,Os-
100nm (C). 0.9% NaCl was used as a negative control and 0.1 N NaOH was used as a positive control.

DISCUSSION

Nowadays, exposure to NPs have been
increasing in many areas due to their widely use.
These nanoparticles' potential toxicity is dictated
by their  physicochemical characteristics,
including size, surface charge, and surface area,
as well as the dosage, frequency of exposure,
and mode of administration. In the presence of
these parameters, post-exposure toxicity of
nanoparticles can affect any tissue type in the
body. In previous studies have shown that to
exposed nanoparticles in different ways, may
behave differently depending on their
physicochemical properties. Size is one of these
parameters which has a major impact on the
toxicity of nanoparticles. As the size of NPs
decreases, the surface area increases, leading to
complex biophysiochemical interactions under
the various environment conditions (8). Changes

in the physicochemical and  structural
characteristics of NPs might impact their
biological response, resulting in altered

cytotoxicity, ROS generation, and genotoxicity
(9). While the oxidative stress induced by NPs is
generally caused by non-cellular factors such as
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particle size, surface, structure or the presence of
metals in their structure, on the other hand, it is
also responsible for ROS-mediated damage
through biological reactions such immune cell
activation and NP-cell interaction (9).

The industrial sector's adoption of nanoparticles
based on aluminum has also greatly expanded
their potential exposure, which is why the OECD
listed Al,O; NPs as high priority groups in its
program on the safety of produced nanomaterials
in 2007 (10). These such kind of engineered
oxide nanoparticles (NPs) have the potential to
exposed in many ways. In a conclusion that,
these materials concern about their potential
toxic effects in humans (11). Leading cause of
cancer death due to breast cancer in women was
increased in recently. Therefore, it was planned
to study these particles in breast cells, due to
their frequently potential exposure route. In
addition, considering the studies conducted,
there is limited in vitro studies focusing on the
effects of Al,O3 NPs on breast cell lines, and in
vivo activity as well. When NPs can enter the
bloodstream and interact with blood components,
they associate with blood components such as
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red blood cells (RBCs) and hemoglobin (Hb). It is
extremely important to investigate size-
dependent toxic effects for their safety use
especially in drug delivery  systems.
Physicochemical properties and behavior of
nanoparticles in different environment conditions
can be responsible to immune response,
biodistribution, accumulation and clearance as
well at the biological systems (12). The size
distribution analysis used in the study to examine
the impact of various pH levels on particle size
and agglomeration revealed that the particles
tended to group together. This alteration in
physical properties may increase translocate
through the endothelial liner and enter the
circulatory system (13). Studies have shown that
serum proteins have major effect on particle
toxicity, probably due to agglomeration or
changes in the surface chemistry (14). At the
same time, the morphology feature is also may
be effective on the tendency to agglomerate of
the nanopatrticles. In the study of Al-Gebory and
Mengug, (2018) (15), they investigate different
pH conditions effects on TiO, NPs and they
showed that pH may have significant effect on
the particle agglomeration behavior. Choi et al.
(2011) (16) emphasized in their study that size
and surface area of silver nanoparticles have
effect on hemolytic activity. Al,O; NPs have been
reported by certain researchers to be less
hazardous than other metal-based nanopatrticles
(17). On the contrary, some researches were
asserted that pure aluminum has long been
known to be a potential neurotoxin (18). In their
study of Kim et al. (2018) showed that after 28-
day repeated dose exposure of Al,O; NPs as an
inhaler, aluminum contents were determined at
the highest level in lung tissues and there was a
dose-dependent relationship in the exposure
groups (19). In our study, it was revealed that
Al,O3; NPs with different sizes (48nm, 78nm and
100nm) did not show any hemolytic activity in the
applied dose range.

HET-CAM test is an ideal alternative test that can
be used as an intermediate step between in vitro
and in vivo preclinical evaluation. It can be used
to screen the anti-inflammatory potential, irritation
properties and ocular toxicity of compounds,
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especially on nanoparticles for fast and reliable
response. HET-CAM assay provides data not
only on the effectiveness of nanoparticles but
also on membrane irritation-vascular bleeding,
lysis and coagulation with toxicity (5). Especially,
in the literature, studies on the irritation effect in
particle toxicity evaluations are very limited and
there isn’'t any study that has been found in
particular where the size-dependent irritation
effect of Al,O3; NPs. In our study, for the first time,
irritation effects of Al,O; NPs were evaluated with
an alternative test-HET-CAM assay. The study's
findings showed that there was no irritant impact
in any of the three size ranges. This shows that
the particle does not have any toxic effect in all
three size ranges on different type of cells.
However, further tests as genotoxicity and in vivo
evaluation are needed to confirm that the particle
is biocompatible across the entire size range.

CONCLUSION
Aluminum nanoparticles (AlL,O; NPs) have
different characteristics under varied

physiological conditions. It needs to be tested on
erythrocytes, taking into account morphology and
aggregation tendency, and the mechanisms that
may cause hemolysis and even cytotoxicity need
to be fully elucidated. Based on the tests
performed within the scope of the study, it was
observed that Al,O; NPs in all sizes were exhibit
biocompatibility. However, further studies are
needed to reveal how different physico-chemical
properties as other than size of Al,O; NPs affect
their biological properties. Also, supporting in
vitro data with in vivo experiments will contribute
to the risk assessment profile and safety use of
these materials.
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Retrospective results of our non-invasive prenatal test (NIPT) experience
Non-invaziv prenatal test (NIPT) deneyimimize ait retrospektif sonuglar
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ABSTRACT

Aim: Non-invasive prenatal test (NIPT) has become widespread over the years with higher
probabilities of detection and fewer false positives with regard to traditionally used screening
techniques. We aimed to document the experience of introducing this kind of equipment into clinical
practice, evaluate its impact on the detection of fetal-aneuploidies, analyze the demographic
characteristics of females undergoing 1.trimester fetal-aneuploidy screening testing with those
choosing the NIPT, and assess elements influencing cfDNAfetal fraction.

Materials and Methods: Our research was designed as anobservational, retrospective research of
406 pregnant females who underwent fetal-aneuploidy screening in the course of pregnancy, from
January 2019 to April 2023. Some patients had the 1l.trimester fetal-aneuploidy screening test
between 11-13.weeks, while another group of patients chose to undergo the NIPT at their own
request. Any abnormalities in trisomy 13,18,21 were reported in the NIPT results. Maternal age, parity,
history of miscarriage, presence of hypertension, fetal anomaly detected on ultrasound were
guestioned.

Results: The average age of females who chose the 1.trimester fetal-aneuploidy screening test was
31.17+4.00, and that of those who chose NIPT was 32.84+5.09, and it was seen to be significantly
higher in the NIPTgroup (p<0.01). The history of miscarriage in patients undergoing NIPT was
significantlyhigher with regard to the other group (p=0.027). The presence of pregestational diabetes
mellitus and hypertension in patients who underwent NIPT was found to be significantly higher than
the other group (p=0.016, p=0.024, respectively). Age and body mass index (BMI) have a statistically
significant negative connection versus cfDNA fetal fraction (p<0.01, r=-0.506) (p<0.01, r=-0.509).
Conclusion: Our study showed that the area of prenatal aneuploidy screening was greatly impacted
by the introduction of NIPT, which replaced the 1.trimester screening test and decreased the number
of intrusive testing. Our findings may be used as a reference for prenatal treatment and can offer
clinics useful information when integrating NIPT into the prenatal screening flow.

Keywords: Non-invasive prenatal testing, fetal aneuploidi, fetal screening testing, fetal trisomy.
0z

Amag: Non-invaziv prenatal test (NIPT), geleneksel olarak kullanilan tarama ydntemlerinden daha
tstiin saptama oranlari ve diigiik yanlis pozitiflik oranlariyla yillar icinde yayginlasmigtir.
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Calismamizda, bu teknolojinin fetal andploidilerin saptanmasina yoénelik yaklasimlarimiza etkisini
raporlamak, 1. Trimester fetal anéploidi taramasi yapilaniarin &zelliklerini, NIPT testini segenlerle
kargilastirmak ve serbest DNA fetal fraksiyonunu etkileyen faktérieri degerlendirmek amaglanmistir.
Gereg ve Yéntem: Calismamiz, Ocak 2019-Nisan 2023 arasinda prenatal dénemde fetal anéploidi
taramasi yapilan 406 gebeye iliskin gbézlemsel, retrospektif bir calisma olarak tasarlandi. Hastalarin bir
boéliimi 11-13.hafta arasinda 1. trimester fetal andploidi tarama testi yaptirmis olup, bir grup hasta ise
kendi istegiyle NIPT yaptirmigtir. NIPT sonuglarinda trizomi 13,18 ve 21 kromozomlarindaki olasi bir
anomali rapor edildi. Anne yasi, gebelik sayisi, abortus 6ykdsd, hipertansiyon varligi, ultrasonda
saptanmig fetal anomali varligi gibi demografik veriler ¢alismada sorgulandi.

Bulgular: 1. trimester fetal anéploidi taramasi testini segen kadinlarin ortalama yasi 31,17+4,00,
NIPT’i segenlerin ise 32,84+5,09 olarak saptanmis olup, NIPT grubunda anlamli yiiksek saptanmigtir
(p<0.01). NIPT yapilan hastalarda abortus 6yklisd, diger gruba gére anlamii seklide yliksek oldugu
tespit edilmistir (p=0.027). NIPT yapilan hastalarda pregestasyonal diabetes mellitus ve hipertansiyon
varligi, diger gruba gére anlamli yiiksek saptanmistir (p=0.016, p=0.024 sirasiyla). Yas ve viicut kitle
indeksi ile hiicre disi serbest DNA fetal fraksiyonunu arasinda sirasiyla negatif yénlii bir iliski
saptanmigtir (p<0.01, r=-0,506) (p<0.01, r=-0,509).

Sonug: NIPT uygulamasinin, 1. trimester fetal andploidi taramasi testlerinin yerini alarak ve invaziv
testleri azaltarak dogum &6ncesi andploidi taramasi alanini énemli Slglide etkiledigini gdstermisgtir.
Calismamiz, NIPTnin prenatal tarama akisina entegrasyonu slirecinde kliniklere pratik bilgiler
sunabilir ve dogum éncesi bakimda referans bilgiler verebilir.

Anahtar Sézciikler: Non-invaziv prenatal tani testi, fetal andploidi, fetal tarama testi, fetal trizomi.

INTRODUCTION maternal blood (first trimester screening-test

Prenatal diagnosis enables the molecular and
biochemical detection of hereditary diseases,
allowing for their identification through advanced
methods (1,2). Simultaneously, it provides the
opportunity for prenatal treatment, if possible,
and the implementation of necessary postnatal
measures. It also facilitates the option of
terminating the pregnancy within the legal
timeframe when deemed necessary (1, 2). The
increasing prevalence of delayed marriages and
childbirth in societies worldwide, parallel to
cultural development, has led to a rise in
pregnancies at advanced maternal ages,
indicating a growing tendency (3, 4). The
significant increase in pregnancies at advanced
ages has raised concerns regarding the
heightened risk of fetal aneuploidy such as
trisomy 13,18 and 21 (5, 6). The methods used
for screening fetal chromosomal abnormalities
can be divided into two categories. Invasive
methods encompass  direct intervention
techniqgues performed on the fetus and its
appendages. These techniques include fetal
biopsies, amniocentesis,  chorionic  villus
sampling, and cordocentesis (7, 8). Non-invasive

tests, on the other hand, include fetal
ultrasonography (Nuchal Translucency
measurement  during the 11-13th  week

screening) and biochemical tests analyzed from
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(FTST), second-trimester screening test (STST)
(9, 10). These tests are still widely used as
standard procedures (9,10). However, since the
commercial release of the non-invasive prenatal
test (NIPT) on the basis of cell-free-DNA (cfDNA)
sequencing and its rapid global proliferation,
private clinics have started providing this high-
performing device to expectant mothers. The
NIPT test has shown a detection rate of over
99% for fetal aneuploidies with an approximately
0.1% false positive rate and a 0.2% false
negative rate (11-14). In comparison, the FTST
has a 5% false positive probability and a
detection probability of 95% (15, 16). However,
recent discussions on the effectiveness of the
test have arisen, suggesting that the false
negative rates of the FTST and NIPT are
comparable. This is because approximately 4%
of patients undergoing NIPT have a low fetal
fraction, which increases the false negative result
risk (17). In our study, we retrospectively
evaluated our experiences with patients who
underwent NIPT at our hospital and aimed to
report its impact on the detection of fetal
aneuploidies in accordance with our current
approaches. We also aimed to make an
evaluation regarding clinically significant factors
that influence the cfDNA-fetal fraction in NIPT.
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MATERIALS and METHODS

The present study was designed as a
retrospective observational study. The Helsinki-
Declaration's Principles were followed in the
composition of this research. Informed consent
documents were received from all patients. The
ethics committee approval numbered 2023/200
was obtained from the ethics committee. This is
a retrospective observational study covering a
total of 406 pregnant females who underwent
fetal aneuploidy screening during January 2019
to April 2023 in a tertiary hospital. All patients in
our study received information about the
availability and limitations of FTST and NIPT, as
well as their utilization in the medical field, during
the visit before the 11th week of pregnancy.
Some opted for FTST, while others voluntarily
requested NIPT. Pregnant females were advised
that if increased nuchal translucency (more than
the 99th percentile) was observed in the 11th and
13th-week ultrasound, invasive tests could be
considered instead of NIPT. Risk assessments
for trisomy 21, 18 and 13 were included in the
NIPT result reports. In accordance with legal
procedures in our country, reporting fetal gender
is permissible only in cases where abnormalities
are detected. Since no abnormalities were
identified in the gender chromosome, results
regarding fetal gender were not disclosed. In
case of positive results, as previously explained,
for karyotyping, amniocentesis or chorionic-villus
sampling was recommended. Retrospective
queries were used to get data regarding maternal
age, first trimester body mass index (BMI) value,
parity, history of preterm birth, history of
miscarriage, presence of pregestational diabetes
mellitus, presence of pregestational
hypertension, detection of fetal anomalies on
ultrasound, and additional pertinent data from
patient records and the hospital database.

Statistical analysis

The analyses were conducted with the
SPSSx26.0 (IBM-Inc. Chicago, IL, USA).
Normality analysis was conducted using the
Kolmogorov-Smirnov-test. The quantitative data
of the patients were reported as mean =
Standard-Deviation (SD). The Chi-Square test
was employed to assess the categorical data and
results were presented as counts and
percentages (%). Pearson correlation test was
used to determine correlations between
variables. There was a 95% Confidence Interval
(Cl) used to analyze the results. The p-value,
which was less than 0.05, was accepted as
statistically significant.
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RESULTS

During the examined four-year period, 406
females in total had either FTST or NIPT. Among
these 406 females, while 269 females (66.3%)
have chosen FTST as the primary serum
screening technique, 137 females (33.7%) opted
for NIPT. Among the females subjected to FTST,
negative results were obtained in 92.9%
(250/269), with 19 females identified as having a
high risk of fetal aneuploidies.

Females at high risk established with FTST,
47.3% chose NIPT as the second screening
method, while 36.8% underwent amniocentesis.
15.7% of females with high risk either refused
further testing or discontinued follow-up. Of the
patients who underwent amniocentesis, it was
noted that 85.7% had a normal karyotype, while
trisomy 21 was detected in 14.3% of cases. For
the 9 females who had NIPT as the 2nd
screening technique, all NIPT tests came back
negative. Among the 137 females who chose
NIPT as the main screening technique, in 130
patients (94.9%) negative results were obtained,
positive results in 5 patients (3.7%), and in 2
patients (1.4%), results were deferred due to
insufficient cfDNA fetal fractions despite repeated
testing. Of the 5 patients with positive NIPT
results, 4 (80%) were determined to have high-
risk for trisomy 21, and 1 patient was determined
to have high-risk due to sex chromosome
abnormalities. Amniocentesis was recommended
for the 4 patients with a high-risk of trisomy 21
based on NIPT results. Three patients accepted
amniocentesis, and trisomy 21 was confirmed in
all cases. The one patient who declined
amniocentesis was found to have trisomy 21 in
the newborn following giving birth. In a case
where NIPT vyielded a positive result for sex
chromosome  abnormalities, amniocentesis
revealed a normal karyotype. For pregnancies in
which NIPT was performed during the prenatal
period and negative results were obtained,
chromosomal analysis conducted due to
suspected physical findings in two infants after
birth revealed trisomy 21 in both cases, resulting
in a false-negative rate of 1.4%. In the 137
females who underwent NIPT, the observed
average cfDNA fetal fraction was 10.60 + 3.85
(range 2% — 20%). During the four-year period,
out of 137 NIPT tests conducted, results were
determined as deferred in 8 cases because of
cfDNA fetal fraction being under 5%. After repeat
sampling in these 8 cases, negative results were
obtained in 6 patients, while in 2 cases, results
were deferred again because of insufficient
cfDNA fetal fraction even following further
samples. No abnormalities were detected in
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pregnancies with insufficient cfDNA fetal fraction
(Figure-1).

The mean age of females choosing first trimester
screening test was 31.1714.00, while those
choosing NIPT was 32.841+5.09, and age was
significantly higher in the NIPT group (p<0.01).
The primigravida rate of females who chose the
1st trimester-screening-test was 62.5%, and the
primigravida rate of those who opted NIPT was
51.9%, and the rate was seen to be significantly
lower in the NIPT group (p=0.032). The

miscarriage rate of females who chose the 1st
trimester-screening test was 23.8%, and the
miscarriage rate of those who chose NIPT was
35%, and the rate was seen to be significantly
higher in the NIPT group (p=0.027). The
presence of pregestational diabetes mellitus and
pregestational hypertension in patients who
underwent NIPT was seen to be significantly
higher than the other group (p=0.016, p=0.024,
respectively) (Table-1).

406 prenatal aneuploidy)
screening
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n:269

Negative Positive
n:250 n:19
No further test Amniocentesis
n:3 n:7

Anormal Normal karyotype
karyotype e
n:1 :

T21 —_— T18

Positive —_—
n:5

NIPT
n:137
Successful | 1. Failed
n:144 n:8
Negative |
n:139 2. Failed
n:2

Anormal B n:0
karyotype on
amniocentesis —I

I | Sex chromosome
T13 el 2bNOrmalites
n:0 n:1

Normal karyotype
| on amniocentesis

Figure-1. Outcomes from the diagnostic and Maternal serum screening tests

* NIPT: Non-invasive-prenatal test, FTST: First trimester screening test

Table-1. Descriptive statistics of demographics and pregnancy related variables between two groups.

FTST NIPT

n-% n-% p-value

269 (66.3%) 137 (33.7%)

<30 66 (24.5%) 23 (16,8%)
30-35 157 (58.4%) 66 (48,2%) <0.01*

Maternal Age (year) 36-40 41 (15.2%) 31 (22.6%)

>40 5 (1.9%) 17 (12.4%)
Mean+SD 31.17+4.00 32.8415.09 <0.01**
Primigravid 168 (62.5%) 71 (51.9%) 0.032*
Multi-fetal Pregnancy 15 (5.6%) 4 (2.9%) 0.322*
History of preterm birth 25 (25.8%) 14 (13.2%) 0.859*
History of miscarriage 64 (23.8%) 48 (35%) 0.027*
Pregestational Diabetes mellitus 3 (1.1%) 10 (7.3%) 0.016*
Pregestational Hypertension 2 (0.7%) 5 (3.6%) 0.024*
Fetal structural abnormality 4 (1.5%) 5 (3.6%) 0.172*

** :Two-sample t-test, * :Chi-squared test
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Figure-2. Fetal DNA fraction by maternal age.
*: Pearson correlation test
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Figure-3. Fetal DNA fraction by BMI.
*: Pearson correlation test
A negative and statistically significant correlation DISCUSSION

was seen across age and cfDNA fetal-fraction
(p<0.01, r=-0.506). According to regression
analysis, the R2 value is 0.25. Therefore, 25% of
the variance in fetal DNA fraction percentage is
explained by age (p<0.01) (Figure 2).

The cfDNA fetal-fraction and BMI have a
statistically ~ significant negative  connection
(p<0.01, r=-0.509). According to regression

analysis, the R2 value is 0.26. Therefore, 26% of
the variance in fetal DNA fraction percentage is
explained by BMI (p<0.01) (Figure 3).
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Comparative analyses revealed that the Patients
in the NIPT group were older and more had
multiple fetal pregnancies. Additionally, the initial
screening negative rate for fetal aneuploidy was
92.9% in the FTST group and 94.9% in the NIPT
group, indicating similar rates. In the FTST group,
the screening positive rate was 7.1%, while in the
NIPT group, it was 3.7%, demonstrating a higher
positivity rate in the group undergoing FTST. In
NIPT, insufficient cfDNA fetal-fraction rates were
found to be 5.6% in the first screening and 1.4%
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in the second screening. It was observed that
females who had previously had abortions
preferred to select NIPT as the primary serum
screening method instead of the combined test.
Perhaps the most significant advantage of NIPT,
compared to traditional serum screening
methods, is its capacity to cut down on the
guantity of invasive diagnostic procedures. The
study's comparative analysis of demographic
characteristics between the NIPT group and the
combined test group revealed differences in
terms of maternal age, history of pregnancy and
abortion, presence of diabetes mellitus, and
presence of hypertension. However, parameters
related to fetal structural anomalies and multi-
fetal pregnancies were similar between the
groups. It is noteworthy that patients with a
history of previous miscarriage opt for NIPT over
the combined test. Further research is needed to
investigate the precise reasons for choosing
NIPT as the primary serum screening method.
However, the great efficacy of NIPT, which is
distinguished by a decreased false-positive rate
in comparison to conventional screening tests, is
thought to confer upon them the opportunity to
alleviate concerns associated with false positives.
The potential of negative results from NIPT
because of inadequate cfDNA fetal fraction is one
of the primary fears. In our study, the failure rate
due to insufficient cfDNA fetal fraction was found
to be high at 5.6%, compared to previously
published series. This rate was higher than what
is reported in the literature. In routine practice,
both the ACOG and the ACMG suggest
evaluating invasive diagnostic tests for
individuals with low cfDNA fetal fraction in NIPT
tests (18,19). It is known that in approximately
half of the patients with test failures, the issue
can be fixed by obtaining a 2nd sample
afterwards. In this current study, interpretable
results were obtained in 75% of females with
insufficient cfDNA fetal fraction in the initial
sampling after repeat sampling. There is limited
knowledge about clinical and biological elements
affecting this parameter, aside from gestational
age and maternal weight (20). In this present
research, a negative relation is detected between
cfDNA fetal-fraction and weight and Maternal
age. Cases with low cfDNA fetal fraction have
been mostly omitted from several prior research
looking at NIPT, and unable to obtain results.
However, studies have reported an association
between low cfDNA fetal fraction and increased
aneuploidy risk (21,22). Therefore, When NIPT
performance is analyzed, excluding a low cfDNA
fetal percentage may lead to an overestimation of
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the fetal aneuploidy detection rate. To resolve the
issue of the relation between low cfDNA fetal-
fraction and fetal aneuploidy risk, further
advanced studies with larger sample sizes are
needed. In our study, 33.7% of all patients chose
NIPT as the primary screening method. This rate
is higher compared to the NIPT application rates
reported in other studies in the literature (23).
The high preference for NIPT over the combined
test observed in this study may be attributed to
the characteristics of tertiary care clinics where
there is a higher prevalence of high-risk
pregnancies. Additionally, this may be influenced
by the patients' comparatively high
socioeconomic class at our facility, which is
situated in one of the most urbanized areas. The
undeniable great performance and efficacy of
NIPT notwithstanding, the procedure of
integrating this test into real-world clinical settings
requires further investigation and should be
determined with cautious evaluation. At the
moment, a number of recommendations, such as
the ACOG's December 2012 Guidelines, state
that low-risk ladies should not be provided NIPT
(24). 1t is important to carefully choose the target
group for this new screening technique while
considering strong evidence from recently
created guidelines. Generalizing the results of
this study to the overall population is challenging.
Firstly, the obtained results were derived from a
tertiary medical center where the prevalence of
high-risk-pregnancies is high. Secondly, a
retrospective research design was employed,
limiting our capability to identify the specific
elements that influenced individual decisions
regarding a particular test. As various elements,
such as clinical conditions, economic status, and
previous awareness of NIPT can influence the
choices made by patients, and previous
awareness of NIPT may affect the choices made
by patients, future research should evaluate
these aspects.

CONCLUSION

The present study outcomes indicate that the
implementation of NIPT significantly impacts the
field of prenatal aneuploidy screening by
potentially swapping out combined tests and
reducing invasive tests. Our research may
provide practical insights to clinics and hospitals
in the procedure of integrating NIPT into prenatal
screening workflows and contribute valuable
reference information to prenatal care.

Conflict of interest: The author(s) declare that
there is no conflict of interest.
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Social and clinical reasons in patients who undergo labiaplasty surgery
Labiaplasti ameliyati yapilan hastalarda sosyal ve klinik nedenler
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ABSTRACT

Aim: Although an increasing number of women in developed societies prefer genital plastic surgeries,
the most common procedure is considered to be labiaplasty. The aim of this study is to reveal the
social and clinical factors that cause the decision to operate in women undergoing labiaplasty.

Materials and Methods: In our study, 189 patients who had labia minora reduction surgery in our
hospital between April 2018 - 2023 were evaluated retrospectively. The social and clinical factors that
caused all patients included in the study to request surgery from the hospital database from their
patient files were evaluated retrospectively.

Results: Patients participating in the study; Patients who underwent surgery for aesthetic reasons,
aesthetic + functional reasons and psychological reasons were evaluated in 3 separate groups, and
no significant difference was found in the average age between the groups (p=0.914). In our study,
among the patients without a history of coitus, 16 (88.9%) patients were operated for individual
reasons and 2 (11.1%) patients were operated for environmental reasons. The rate of operations
performed for individual reasons in patients without a history of coitus was found to be significantly
higher than the rate of operations performed for environmental reasons (p<0.001).

Conclusion: Women who undergo surgical intervention do not always do so for individual reasons.
Therefore, it is necessary to make a comprehensive evaluation before considering labiaplasty surgery.
A clear understanding of labiaplasty patients' motivations and expectations will facilitate better patient
decision-making and increase the patient's likelihood of satisfaction with the result.

Keywords: Genital aesthetics, labiaplasty, body dysmorphic disorder.

0z

Amag: Gelismis toplumlarda giderek artan sayida kadin, genital estetik ameliyatlari tercih etmekle
birlikte en yaygin olan prosediir labiaplasti olarak kabul edilmektedir. Bu ¢alismanin amaci labiaplasti
operasyonu geciren Kkadinlarda operasyon kararina neden olan sosyal ve klinik faktérleri ortaya
koymaktir.
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Gereg ve yontem: Calismamizda Nisan 2018 - 2023 déneminde hastanemizde labia minér kiigliltme
ameliyati olan 189 hasta retrospektif olarak degerlendirildi. Arastirmaya dabhil edilen tiim hastalarin
hasta dosyalarindan hastane veritabanindan ameliyati talep etmelerine neden olan sosyal ve klinik
faktérler retrospektif olarak degerlendirildi.

Bulgular: Calismaya katilan hastalar; estetik nedenler, estetik + iglevsel nedenler ve psikolojik
nedenlerle ameliyat olan hastalar olarak 3 ayri grupta degerlendirilmis olup, gruplar arasinda yas
ortalamasi olarak anlamli fark saptanmamistir (p=0.914). Calismamizda koitus &ykiisii olmayan
hastalardan 16 (%88.9) hasta bireysel nedenler, 2 (%11.1) hasta ¢evresel nedenlerden dolayi opere
olmustur. Koitus Oykiistii olmayan hastalarda bireysel nedenlerle yapilan operasyon orani, ¢evresel
nedenlerle yapilan operasyon oranina gére anlamli yiiksek saptanmigtir (p<0.001)

Sonug¢: Cerrahi miidahale geciren kadinlar bunu her zaman kisisel nedenlerden dolayi
yapmamaktadir. Bu nedenle labiaplasti operasyonunu diisinmeden énce kapsamli bir dederlendirme
yapmak gerekir. Labiaplasti hastalarinin motivasyonlarinin ve beklentilerinin net olarak anlasiimasi,
hastanin daha iyi karar vermesini kolaylagtiracak ve hastanin sonugtan memnuniyet olasiligini
arttiracaktir.

Anahtar Sézciikler. Genital estetik, labiaplasti, viicut dismorfik bozukluk.

INTRODUCTION and loss of self-confidence (12). This is the
Although an increasing number of women prefer ~reason why a thorough assessment is important
genital aesthetic surgeries in developed for women who request labiaplasty before
societies, the most common procedure is Proceeding with the surgery. The purpose of this
labiaplasty (1, 2). Hypertrophy and/or asymmetry ~ current investigation was to uncover the social
of the inner lips may cause functional, aesthetic, and clinical factors that cause the decision to
and/or psychosocial concerns in some oOperate in women undergoing labiaplasty.
adolescents and adult women (3). Labiaplasty is

conducted particularly with aesthetic motives and MATERIALS and METHODS

is frequently introduced as a technique used to The
improve female’s physical appearance (4-6).
However, patients who have unilateral or bilateral
labia minora enlargement may express

complaints  of  discomfort, inflammation, atients and the study was started after receiving

dyspareunia, ~ improper  personal  hygiene  gihics committee approval (2024/259) from our
throughout the menstruation, and difficulties hospital's Ethics Committee. A total of 189

using a self-urinating catheter (7, 8). Many i 4ividuals who had labia minora reduction
females who have asymmetry or hypertrophy of  g,5ery in our hospital from April 2018 to 2023
the labia minora also report higher self- \ore evaluated retrospectively in the present
awareness, anxiety or embarrassment, Of  gy,qy The social and clinical factors that caused
increased  sensations of abnormality when  ho “individuals accepted in the research to
wearing tight clothing or in sexual settings (5, 9).  oquest surgery were evaluated retrospectively
This has led to increased demands for plastic  fom the clinic database and patient files. The
surgery of the inner lips (4-11). Labiaplasty can  5q0 eqducation level, and lifetime sexual partners

improve the appearance of the labia in many ¢4 patients were questioned. Their requests for
women and additionally offer functional and surgery were categorized into 3 groups as

psychological advantages (4-11). Labiaplasty is  gegthetic reasons, psychological reasons, and
a cosmetic procedure that is becoming more and  jegthetic + functional reasons. Aesthetic reasons
more common in our country. The study \yere defined as lips being larger than normal
conducted by Herbenick et al. revealed that ,nq/6r agymmetrical. Functional causes were
women who want to have labiaplasty are affected  jofined as patients who described pain during
not only by functional concerns but also by jyercourse  and  frequent  vulvovaginitis
external factors (12). A study that was conducted symptoms. Psychological reasons were defined
among university-graduate women reported that .o 5 |ack of self-confidence during sexual

4.2% of women experienced psychological jntercourse. The patients were asked whether the
problems including negative body image, anxiety,  yoa50n for the surgery was because of their own

present study was designed in a
retrospective observational design following the
principles of Helsinki declaration. Informed
consent documents were received from all
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needs or whether they were affected by other
people including sexual partners, relatives, close
companions, or the press. The relationship
between the demographic data and the factors
causing the surgery was evaluated.

Statistical Analysis

SPSS26.0 (IBMInc., Chicago, IL, USA) was
employed for the statistical analysis. The
normality of the distribution was evaluated with
the Kolmogorov-Smirnov Test. The Mann-
Whitney U-Test was utilized to analyze the
not normally distributed parameters, and the Chi-
Square and Fisher’s Exact Tests were used in the
analysis of the categorical data. The One-Way
ANOVA Test was employed to test whether there
were statistically significant differences between
the averages of the independent groups. The
quantitative data of the patients were given
as MeantStandard Deviation (SD). The
qualitative data were presented as percentages

(%) and numbers. The scores were considered at
a 95% Confidence Interval (Cl). The p-value was
regarded statistically significant when it was
<0.05.

RESULTS

The average age of the participants in the
research was 30.7t7.4 years. Those who
participated in the study were evaluated in 3
separate groups as those who underwent surgery
for aesthetic reasons, aesthetic +
functional reasons, and psychological reasons.
No significant difference was found in the
average age across the groups (p=0.914). The
patients who participated in the study were
evaluated in two separate groups as those who
underwent surgery for individual reasons and
environmental reasons. No significant difference
was detected in the average age across the
groups (p=0.085) (Table-1).

Table-1. Evaluation of the relationship between the reason for the operation and age.

Reasons for Surgery Mela\ngD p
Aesthetic reasons 30.9+7
Aesthetic + Functional reasons 30.7+7.3 0.914
Psychological reasons 30.2+7.2
Individual reasons 29.8+6.9

) 0.085
Environmental reasons 31.6+7.3

Table-2. Assessment of the relationship between the reason for the surgery and the presence of coitus.

Reasons for Surgery cﬁit_u(f/o(;) Cgiflsz )(_) r'\l'_o(t;)l ) P
Aesthetic reasons 49-(28.7%) 5-(27.8%) 54-(28.6%)
Aesthetic + Functional reasons 99-(57.9%) 8-(44.4%) 107-(56.6%) 0.249
Psychological reasons 23-(13.5%) 5-(27.8%) 28-(14.8%)
Individual reasons 83-(48.5%) 16-(88.9%) 99-(52.4%) <0.001
Environmental reasons 88-(51.5%) 2-(11.1%) 90-(47.6%)

Table-3. The assessment of the relationship between the reasons for the surgery and the level of education.

University

High school

Total

Reasons for Surgery n - (%) n - (%) n - (%) P
Aesthetic Reasons 26-(34.7%) 28-(24.6%) 54-(28.6%)
Aesthetic + Functional Reasons 33-(44%) 74-(64.9%) 107-(56.6%)

Psychological Reasons
Individual
Environmental

16-(21.3%)
34-(45.3%)
41-(54.7%)

12-(10.5%) 28-(14.8%) 0.013
65-(57%) 99-(52.4%)
49-(43%) 90-(47.6%) 0.077
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Among the patients who had a history of coitus,
49 (28.7%) were operated on for aesthetic
reasons, 99 (57.9%) were operated on for
aesthetic + functional reasons, and 23 (13.5%)
were operated on for psychological reasons in
the present study. Among those who did not have
a history of coitus, 5 (27.8%) were operated on
for aesthetic reasons, 8 (44.4%) were operated
on for aesthetic + functional reasons, and 5
(27.8%) were operated on for psychological
reasons. No significant differences were detected
in terms of the reasons for surgery between the
groups (p=0.249). Among those who had a
history of coitus, 83 (48.5%) patients were
operated on for individual reasons, and 88
(51.5%) were operated on for environmental
reasons. Among those who did not have a history
of coitus, 16 (88.9%) patients were operated on
for individual reasons and 2 (11.1%) were
operated on for environmental reasons. In
patients who did not have a history of coitus, the
ratio of surgeries conducted for individual
reasons was significantly greater than the rate of
surgeries performed for environmental reasons
(p<0.001) (Table-2).

Among the university-graduate patients, 26
(34.7%) patients were operated on for aesthetic
reasons, 33 (44%) were operated on for aesthetic
+ functional reasons, and 16 (21.3%) were
operated on for psychological reasons. Among
those who were high school graduates, 28
(24.6%) patients were operated on for aesthetic
reasons, 74 (64.9%) were operated on for
aesthetic + functional reasons, and 12 (10.5%)
were operated on for psychological reasons. The
rate of patients who underwent surgery for
aesthetic reasons was found to be significantly
higher in the university graduate group (p=0.013).
Among the university graduate patients, 34
(45.3%) patients were operated on for individual
reasons and 41 (54.7%) were operated on for
environmental reasons. Among the high school
graduates, 65 (57%) patients were operated on
for individual reasons and 49 (43%) were
operated on because of environmental reasons.
There was no significant difference in the
reasons for surgery between the groups in terms
of individual and environmental factors. (p=0.077)
(Table-3).

DISCUSSION

As far as we found, this current study is the first
research investigating the motives for undergoing
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labiaplasty in Turkey. A variety of elements can
lead to Labia hypertrophy (e.g., congenital
conditions such as labia asymmetry, repetitive
pulling, or infection). The results of the present
study demonstrate that the main reason why our
participants resorted to labiaplasty surgery was
both functional and aesthetic concerns, followed
by functional reasons and psychological
concerns, respectively. It has been revealed that
women who describe their labiaplasty
experiences request surgery because of media
influence, negative comments and experiences,
and physical and functional dysfunctions. Rouzier
et al. reported in their study that most patients
applied for surgery because of aesthetic
complaints, followed by discomfort during
clothing and exercise and dyspareunia (5). In a
prospective research with 33 patients with
psychological or physical problems, Crouch et al.
discovered that the majority of the complaints
had to do with functional pain or appearance (2).
4.2% of participants, according to Herbenick et
al., experienced psychological issues including
anxiety, low self-esteem, and unfavorable body
image. The majority of individuals in this current
investigation were highly educated and 81.4%
were university graduate women (12). However,
Herbenick et al. thought that there was no
correlation between female genital self-image
and educational background. (12). In the present
study, 39.6% of the patients were university
graduate women. Sharp et al. reported that the
most commonly cited reason for surgery was the
look of the labia, and relationship status had a
significant influence on women's decisions to
have surgery (13). Similarly, it was shown that
90.4% of the women in the present study had
sexual partners, and 12.6% of the women who
had sexual partners were affected by their
partners. Furthermore, Sharp et al. reported that
these ladies shied away from love connections
and they were anxious because of their sex
companions’ reactions to their labia’s
appearance. In Veale et al.’s research, most of
women stated that they decided to undergo
surgery, usually because of a negative
experience with a former sexual partner (10).
Although some comments may be considered
objective, it is clear that some of them were
misinterpreted (10). These negative comments
regarding lip appearance seem to cause
emotional distress resulting in behaviors
including not using tight clothes and/or swimming
suits and staying away from studies on medicine



such as smear tests (4). Bramwell et al.
performed a retrospective-qualitative
investigation to analyze the expectations and
experiences of 6 women who underwent
labiaplasty surgery and reported that Every
woman firmly followed societal norms and
believed that their genital look was "weird" (14).
Ackard et al. published the findings of a survey
on sexual activity, body image, and self-image
that was answered by 3627 women. They
discovered that greater levels of sexual pleasure
were linked to positive self- and body images
(15). Nevertheless, not much study has been
done on their relations, for this reason, it is
possible to speculate that women are less likely
to experience sexual pleasure if they perceive
dissatisfaction with their bodies (15). For this
reason, possessing a lovely or "standard" vulva
could help to experience better results (15). In
the present study, 47.6% of the patients who
underwent labiaplasty were operated because of
environmental factors. As the reason for surgery,
the rate of psychological problems accounted for
only 21.3% of the patients; however, all these
psychological problems were affected by external
elements, which shows that sexual partners and
the media affect women’s motivations for surgery.
The effects of media on aesthetic understanding
and culture are undeniable. However, it must be
emphasized that the vulva does not have a
standard appearance. The media's exposure to
photographs of female genitalia makes people
more conscious of their looks. The internet and
advertising may conjure up images of a "normal”
genital look, misguiding women into thinking that
surgery is necessary to get the desired
appearance. The majority of the patients in this
research were young women, with an average
age of 30.7£7.4. Also, 21.1% of the patients
reported that they were influenced by the media.
Many studies are reporting that the reason for the
rising demand for labiaplasty is the media (13,
15). However, there are also several studies
reporting the influence of online photos on
females' decisions to have labiaplasties (16, 17).
In the present study, consistent with the literature
data, patients reported that their primary source
of knowledge on labiaplasty was the internet. In
their study, Markey et al. examined the
motivations of young females’ desire for plastic
surgery and came to the conclusion that body
dissatisfaction played a role in the aesthetic
desire and that individuals had a higher
propensity to internalize media messages on
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issues with physical appearance (18). According
to Sharp et al., the assessment of labiaplasty was
impacted by media exposure and contextual
factors that affect genital appearance
dissatisfaction. But because this study was
carried out in a social setting, the results may
have been influenced by the sociocultural context
(17). Prior research indicates that reasons for
having a labiaplasty might stem from both
environmental factors and personal desires. In
their study, Lowenstein et al. suggested that
before considering labiaplasty, their patients
should be sent for a consultation with a
psychologist or psychiatrist for a thorough
examination (19). Additionally, they noted that
females who thought that having a labiaplasty
surgery would boost their self-esteem may be
more likely to feel self-conscious about their
vulval look if they were told inaccurate
information regarding certain morphological traits
(19).

Also, the Cosmetic Surgery Committee of the

International  Society for the Study of
Vulvovaginal Disease (ISSVD) recommended
that body dysmorphic disorder must be

considered and that surgeons should seek a
multidisciplinary expert opinion in cases where
they were unsure (19). Another theme that
emerged was about women’s reasons for having
labiaplasty. Debates over the importance of
labiaplasty get a lot of interest from the scientific
and medical communities as well as the general
public (20). Females who participated in many
previous studies seemed to be aware of this topic
and showed a lot of effort in voicing their reasons
for undergoing labiaplasty. As reported in some
previous studies, almost all women who were
interviewed reported that they had physical and
aesthetic concerns about the inner lips (2, 13). In
Gimlin et al’s interview study conducted with
patients who underwent labiaplasty, women
expressed their aesthetic concerns to a lesser
extent because they thought that their decision to
have labiaplasty might be considered superficial
or shallow by others (21). In the present study,
unlike the results of this study, patients freely
expressed their desire for surgery because of
aesthetic concerns, and the rate of surgery
performed for aesthetic concerns was
significantly higher when compared to the
literature data. In the research conducted by
Bramwell et al., some women emphasized their
physical symptoms more than their appearance
concerns when they described their discussions
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with their doctors (14). This is particularly valid for
females who access labiaplasty through a public
healthcare system (14, 22). This distinction could
not be made in our study because the present
study was a multicenter study based on both
public and private hospitals. The women
contacted for this study usually showed high
levels of satisfaction with the look and
functionality of their inner lips following surgery,
as has been observed in earlier studies on
labiaplasty (23, 24). Additionally, this change in
how they felt about their genitalia demonstrated a
rise in general self-assurance and self-worth,
which is in line with qualitative research on other
forms of plastic surgery (25, 26). Though they
were pleased with the enhancement in their
genital look, over half of the ladies who
participated in the interviews stated that it was
not as "perfect" as they had hoped. It was evident
from the descriptions provided that these ladies
thought their inner lips should look perfect, much
like the "after" pictures of labiaplasty they read on
doctors' websites. While our interviews with these
individuals did not expressly address body
dysmorphic disorder, research indicates that
some women who are considering labiaplasty
may be suffering from this condition. When
women seek labiaplasty, clinicians must check for
signs of body dysmorphic disorder (24). After
receiving cosmetic procedures, the majority of
people with body dysmorphic disorder reported
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oz

Amag: Tendon transferleri, ortopedik cerrahide 6zellikle pediatrik deformiteler ve sinir hasari sonrasi
fonksiyonel kapasiteyi arttirmak amaciyla sik kullanilan tekniklerdir. Tendon transferleri birkag temel
prensip etrafinda sekillenmistir. Bu prensipler transfer sonrasi hareket beklenen eklemin esnek olmasi,
transfer yapilacak yumusak dokunun iyilesmeye elverisli olmasi, donér tendonun yeterli ekskirsiyona
ve kuvvete sahip olmasi, dogrusal bir ¢ekis eksenine sahip olmasi ve ayni zamanda feda edilebilir
olmasidir. Bu prensiplerin ¢odu iyi bir preoperatif planlama ile uyulabilecek sinirlari ifade ederken
intraoperatif degistirilebilir temel degisken olarak transfer edilecek bodlgedeki dokunun mahiyeti ve
uygulanacak transfer tekniginin bu doku ile etkilesimi olarak 6éne ¢ikmaktadir.

Gere¢ ve Yontem: Calismamizda osseotendintz bir iyilesme beklentisi ile tarsal kemiklere transfer
edilerek tespit edilen tibialis anterior tendon transferi uygulamalarinda U¢ farkh tespit ydntemini
kiyaslamayl amagladik. Bu teknikler: 1) Aski digme sistemi ile tespit 2) Capa dikis ile tespit 3) TUnel
teknigi ile tespit. Bunun igin toplam dokuz kadavrada, U¢ farkh cerrahi teknik, tger farkl kadavrada
uygulanmistir. Sonug parametresi olarak tespit sonrasi transfer edilen tendonun traksiyon kuvveti ile
direnebildigi maksimum kuvvet, maksimum kuvvet etki ettigi andaki deplasman degerlendirilmigtir.
Biyomekanik testin tamamlanmasinin ardindan tibialis anterior transfer edilen ayak bilegi mediali
disseke edilerek medial plantar sinirin hasarlanip hasarlanmadidi arastiriimistir.

Bulgular: Deneylerde elde edilen sonuglara gére gruplar arasinda kopma 6ncesi maksimum kuvvet
degerinde ve maksimum kuvvet uygulandigi andaki deplasman miktarinda anlami bir fark olmadigi
ortaya konulmustur. Dokuz kadavranin higbirinde medial plantar sinir hasar gérmemistir.

Sonug: Onerilen teknigin karsilastirilan teknikler ile benzer biyomekanik dayanim sunmasi, implant
maliyeti olmamasi, kalici tespit materyali birakilmasini gerektirmemesi ve nérovaskuler hasar yaratma
olasiligr agisindan risk olusturmamasi sebebiyle etkin ve glvenli bir ydntemdir.

Anahtar Sozciikler: Tendon transferi, tibialis anterior, gapa dikis, aski digme sistemi.

ABSTRACT

Aim: Tendon transfers are frequently used techniques in orthopedic surgery to increase functional
capacity, especially after pediatric deformities and nerve damage. Tendon transfers are shaped
around a few basic principles.
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These principles are that the joint in which movement is expected after the transfer is flexible, the soft
tissue to be transferred is suitable for healing, the donor tendon must have sufficient excursion and
strength, it must have a linear traction axis, and it must also be sacrificial. While most of these
principles express the limits that can be followed with good preoperative planning, the main variables
that can be changed intraoperatively are the nature of the tissue in the area to be transferred and the
interaction of the transfer technique with this tissue.

Materials and Methods: In this study, we aimed to compare 3 different fixation methods in tibialis
anterior transfer applications, which are transferred and fixed to the tarsal bones with the expectation
of an osseotendinous recovery. These techniques are: 1) Fixation with endobutton technique 2)
Fixation with suture anchor 3) Fixation with tunnel technique. For this purpose, 3 different surgical
techniques were applied to 3 different cadavers’ lower extremities. Nine extremities were used in total.
As the result parameters, the maximum force that the transferred tendon could resist with the traction
force after fixation and the displacement at the moment the maximum force acted were evaluated.
After the biomechanical test was completed, the medial part of the tibialis anterior

transferred ankle was dissected and it was investigated whether the median plantar nerve was
damaged.

Result: According to the results obtained in the experiments, it was revealed that there was no
significant difference between the groups in the maximum force before rupture and the amount of
displacement when the maximum force was applied. The median plantar nerve was not damaged in
any of the nine cadavers.

Conclusion: The proposed technique is an effective and safe method because it offers similar
biomechanical strength to the compared techniques, has no implant cost, does not require leaving
permanent fixation material, and does not pose a risk of neurovascular damage.

Keywords: Tendon transfer, tibialis anterior, suture anchor, endobutton technique.

GIRiS materyale  ihtiyagc  duyulmayacak  sekilde
Ayak, ayak bilegi gevresi tendon transferleri, ayak ~ tarifledigimiz  teknigin,  diger tekniklerle
deformiteleri, basis bozukluklari ve travma biyomekanik  yonden  karsilastirimasi  ve

sekelleri sonrasi genig olarak kullanilan cerrahi
prosediirlerdir. Ozelikle gocukluk ¢agindaki basig
anormallikleri ve “club foot” deformiteleri igin
siklikla tibialis anterior tendon transferi (TAT)
uygulanmaktadir. Tibialis anterior tendon transferi
icin literatirde ayni amaca ydnelik degisik cerrahi
teknikler tariflenmigtir. Aski digme sistemi
yardiml teknik, digme teknigi, capa dikis teknigi
bu yobntemlerden bazlandir. Bu tekniklerin
tamaminda yardimci materyal kullanimi ihtiyaci
vardir. Geleneksel olarak en yaygin uygulanan
teknik, G¢ cilt insizyonu yapilarak, ayak plantar
dokularinin kesilmesini gerektiren, bu sebeple
ndrovaskuller yapilara zarar verilmesi riskini ve
yara yeri problemi yaratma olasiligini barindiran,
geleneksel dugme ile tespit teknigidir. DUsuk
maliyetli ve kolay erigilebilir basit bir digmeyle
yapilabilen bu teknik son yillarda implant
teknolojisinin gelismesinin de etkisiyle yerini daha
farkli tespit yontemlerine birakmistir (1, 2). Bu
dogrultuda bu teknigin yerini alacak altin standart
bir transfer teknigi konusunda bir fikir birligi
bulunmamaktadir. Calismamizda vyenilik¢i  bir
teknik olan tinel tekniginde herhangi bir yardimci
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ndrovaskller yapilara hasar vermesi agisindan
guvenliliginin arastiriimasi amaglanmigtir.

Sadece TAT Ozelinde degil, pek c¢ok farkli
endikasyonla yapilan farkl tendonlarin
transferleri modellerinde farkli  implantlarin
birbirine olan Ustlnllkleri arastiniimistir  ve
arastinilmaya devam etmektedir. Kullanilan
tendon ve uygulanan tespit teknigine bagli olarak
degismekle birlikte, temel felsefe elde edilmek
istenilen osseo-tendindz/osseo-0ssedz iyilesmeyi
elde edene kadar transfer edilen tendonun yeni
anatomik konumunda kalmasini ve fonksiyon
g6rmesini mumkdn kilacak saglamlikta bir tespit
elde edebilmektir (4).

Tendon transferleri farkli anatomik lokasyonlarda
farkh kaslarla klinik uygulamalara konu olsa da
tespit yontemleri ¢ogu anatomik bdlgede
benzerlik gostermektedir. Ancak tespit yapilan
anatomik bolgedeki yapisal farkliliklar, transfer
edilen tendonun ekskursiyonu, c¢api, anatomik

yapisi  gibi  degiskenler farkh  anatomik
bolgelerdeki farkli tespit tekniklerinin farkh
davraniglar gostermesine yol acabilmektedir.

Capa dikis, interferans vidasi, aski digme sistemi
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guncel olarak tanimlanmigs aktif klinik kullanimda
kabul gérmis tekniklerden bazilaridir. Kabaca
Ozetlemek gerekirse, capa dikis ile tespit
yonteminde kemik icerisine yerlestirilen bir adet
capa dikis ve bu gapaya bagl giclu dikisler ile
tespit saglanir.

Diger bir teknik olan aski digme sistemi
yonteminde ise, Tendon transfer edilecegi
boélgeye kemik icerisinde hazirlanan bir tinel
yardimiyla tasinmakta, bu konumdaki tespiti,
tinel igerisine asilarak kalmasini saglayacak
implant ile saglanmaktadir. Bu uygulamadaki
temel felsefe transfer edilen tendonun hazirlanan
kanal icerisinde asilmasi ve osseo-tendinéz
iyilesme saglanana kadar aski digme sistemi
mekanizmasinin tespit goérevi gérmesidir (4).
Pediatrik pes ekinovarus cerrahisi, tendon
transferlerinin sik bir endikasyonu olup, digme ile
tespit yontemi geleneksel olarak en ¢ok tercih
edilegelen yontem konumundayken, ayak
tabaninda ylksek oranda yarattigi basi ve cilt
sorunlari sebebiyle yerini genel olarak aski
digme sistemine birakmistir. Ancak aski digme
sistemi de bu risklerden tamamen arinmis
degildir. Digme altinda kalan biyolojik yapilar,
pediatrik vakalarda implanti kalici olmasinin
getirebilecedi olasi sorunlar, implant maliyeti ve
erisimi bu yontemin optimal ydntem olmaktan
uzaklastiran 6zellikleridir.

Arastirmamizda, yaygin bir prosedir olarak
uygulanan tibialis anterior tendon transferinde
literatiirde tanimlanmis ve kabul goren iki adet
yontemle, daha 6nce karsilastirmasi yapilmamis
olan vyenilikgi tinel ydéntemini karsilastirmak,
yontemler arasi biyomekanik ve anatomik olarak
karsilagstirmali bir analiz yapmak hedeflenmisgtir.

Tablo-1. Kadavralarin Ozellikleri.

GEREC ve YONTEM

Proje igin etik kurul onayr Ege Universitesi Tibbi
Arastirmalar Etik Kurulundan alinmistir (Karar
Nu: 23-10T/42 Tarih: 05.10.2023). Calisma Ege
Universitesi Bilimsel  Arastirma Projeleri
Koordinasyon Biriminin destegi ile 30777 Karar
Numarasi ile desteklenmisgtir.

Arastirmanin  tasarimi geredi kontrol grubu
tasarlanmamistir, karsilastirma ¢ ¢alisma grubu
arasinda yapilmistir. Ug grubun karsilagtiriimasi
seklinde tasarlanmistir. Calisma tasarimimiz
erisilebilir durumda olan, timoér nedeniyle diz alti
seviyesinden ampute edilmis, 12 adet alt
ekstremite Uzerinden kurgulanmigtir. Ancak Ug¢
ekstremitenin  galismaya uygun olmadiginin
gorilmesi sonrasi dokuz ekstremite (zerinden
calismaya devam edilmigtir. Kadavra
calismalarindaki  6rneklem buydkliginin ne
olmasi gerektigi konusunda literatlirde bir uzlasi
bulunmasa da pek ¢ok ¢alisma benzer 6rneklem
sayislyla tasarlanmis ve uygulanmistir.
Elimizdeki  kullanima uygun ekstremitelerin
tamami ¢alismaya dahil edilmigtir.

Dokuz ekstremitenin doért tanesi kadin, bes tanesi
erkek cinsiyete aitti. Amputasyon seviyeleri diz
Ustl olan olgularin timorli dokulari patolojik
tetkikler icin uzaklastirildiktan sonra geriye kalan
diz alti amputasyon materyalleri Modifiye Larssen
solusyonlarinda —-20°C derecede muhafaza
edilmekteydi (3, 4). Cerrahi prosedirler
uygulanmadan 6nce kadavralar oda sicakligina
alinarak 4 saat oda sicakliginda c¢6zinmeye
birakildi. Ardindan cerrahi uygulama asamasina
gecildi (Tablo-1).

Kadavra No Cinsiyet Ampiitasyon Seviyesi Uygulanan TAT Teknigi
1 Kadin Dizlsti ampitasyon Capa dikis

2 Erkek Dizlstli ampltasyon Aski Digme Sistemi

3 Kadin Dizlstl ampUtasyon Capa dikis

4 Erkek Dizlsti ampitasyon Tinel

5 Kadin Dizlsti ampitasyon Tinel

6 Erkek Dizustli amputasyon Aski Digme Sistemi

7 Kadin Dizlstl ampitasyon Capa dikis

8 Erkek Dizlstl ampitasyon Tunel

9 Erkek Dizustli amputasyon Aski Digme Sistemi
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ile tespit.

ilk insizyon, tim gruplarda ayni olacak sekilde,
tibialis anterior tendonunun ¢ikarilmasina izin
verecek sekilde tendonun yapisma vyerinde
tendonun izdusuimine oblik olarak yapildi. Bu
asamada alinacak tendonun extensor hallucis
longus’a ait olmadigi iki farkh arastirmaci
tarafindan onaylanarak deneye devam edildi.
Sonrasinda tendonun distaldeki yapisma yeri
belirlenerek, yapisma yerinden kesilerek ayrildi.
Distal tutunma yerinden ayrilan tendon tasiyici
amagcla kullanilacak, eriyebilen bir dikisle dikilerek
tibllize edildi. Sonrasinda tendon proksimale
dogru subkutan disseke edilerek serbestlestirildi.
Ardindan ikinci bir kesi, yaklasik bes santimetre
olacak sekilde, ayagin lateral kisminda yapildi.

Daha sonra ayak laterelindeki kesiden alinan
tendonun transfer edilecegi yer belirlendi. Bu yer
genel TAT endikasyonu olan ekin deformitesi
cerrahisi prensiplerine uygun olarak cuboid kemik
Uzerinde isaretlendi. Devaminda medialdeki
kesiden serbestlestirilen tibialis anterior tendonu
cilt altindan ayak lateraline transfer edildi.

Tespit asamasina gelindiginde Gg farklh grupta Ug¢
farkli ydontemle tespit yapildi (Sekil-1).
Kadavralarin tibialis anterior tendonlarinin yari
statik mekanik tepkilerini belirlemek icin testler,
oda sicakhiginda, 5 mm/dk hizinda bir test
makinesi (Autograph, Shimadzu Co, Japonya)
kullanilarak uygulandi (5). Kuvvet ve vyer
degistirme sinyalleri, 20 Hz &rnekleme hizina
sahip bir Shimadzu 5 kN yuk hlcresi kullanilarak
elde edildi.
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Sekil-1. Cerrahi tekniklerin karilastiriimasi A: Aski digme sistemi ile tespit. B: Capa dikis ile tespit C: Tunel teknigi

R\

Acllan tunellerin medial nérovaskiler yapilar ile
olan uzakligini objektif olarak ortaya koymak
amaciyla dijital kumpas yardimiyla olgimler
yapildi. Norovaskdler yapilara bir cm’den daha
fazla bir uzakllk olmasi durumunda hasar
olusmadigi not edildi. Deney diizenegi Sekil-2'de
gOsterilmigtir.

Sekil-2. Cekme testi icin kurulan deney diizenegi.
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Yik hicresi ile elde edilen kuvvet-deplasman
verileri her bir kadavra icin analiz edildi.
Maksimum kuvvet ve maksimum kuvvet anindaki
yer degistirme elde edilen egriler Uzerinden
karakterize edildi. Sertlik, kuvvet-yer degistirme
edrisinin egimi olarak hesaplandi. Toplam enerji
de bu egrinin altinda kalan alan olarak
hesaplandi. Degerlendirme toplamda 4 degisken
icin yapildi ve maksimum kuvvet Newton (N)
cinsinden, yer degistirme milimetre (mm)
cinsinden sertlik (N/mm) cinsinden Enerji ise
Joule cinsinden olmak uzere analiz edildi.

BULGULAR

Mekanik testlerde 6rnek sayisinin azligi nedeni
ile istatistiksel farklihlk olmamasina ragmen,

mekanik olarak en gugli teknigin aski dugme
sistemi teknigi oldugu (Ortalama: 272,07
Newton), tlinel teknigdinin ise dayaniklilik giiciiniin
aski digme sistemi teknigine ¢ok yakin oldugu
gorilmastar (Ortalama 204,62 Newton ). Cekme
testine karsi en dayaniksiz teknigin ise ¢apa dikis
teknigi oldugu gdzlenmistir. (Ortalama 162.55
Newton) Tablo-2. Higbir kadavrada nérovaskdler
yapilarin  hasarlanmadi§i  géralmastar.  Aski
digme  sistemi  tekniginin  daha  gugli
bulunmasina ragmen, aski dugme sistemi
materyalini plantar yuzeye vyerlestirmek igin,
oldukga genis bir insizyon uygulanmasi
gereksinimi ve plantar bolgedeki yumusak
dokulara daha fazla hasar verme riski oldugu
g6zlenmistir.

Tablo-2. Kadavralarda uygulanan ¢ekme testinin sonuglari.

Kaﬁg‘”a “QSEELTZ\T; Maksg‘;'l';:n:’;’:e(;an:')"dak' Sertlik (N/mm) Enerji (Joule)*

1 137.34 36.07 3.8075 3.3824

2 300.0 + 67.61 - -

3 148.75 43.19 3.4440 3.7153

4 180.93 65.53 2.7610 6.0966

5 195.62 74.13 2.6388 10.089

6 219.53 42.05 5.220 6.6608

7 201.56 87.44 3.74 12.27

8 237.32 96.44 6.52 13.44

9 296.69 63.47 6.93 9.19
TARTISMA yontemlerle tespit edilebilmesi gibi bagimsiz
Ortopedik cerrahide tendon transferleri sinir — degiskenler, farkli tendon transferi secenekleri ve
hasari, motor (nite disfonksiyonu, dogumsal bu farkli seceneklerin birbirine olan avantajlari ve
anomaliler deformiteler gibi pek cok farkli dezavantajlarini ortaya gikarmistir. ldeal tendon

endikasyonda kullanilan cerrahi tekniklerin Ust
bashgidir. Tendon transferi prosedurlerinin en sik
uygulama alanlarindan biri ayak-ayak bileginde
kullanilan tendon transferi proseduiri
uygulamalaridir. Tendon transferi sonrasinda
transfer edilen tendonun implante edilecegi
lokasyona, hastaya bagli degiskenlere,
postoperatif  rehabilitasyon  slirecine  gore
degiskenlik gosteren tendon tespit teknikleri
tanimlanmistir. Bu degiskenler Uzerinden ayni
endikasyon icin kullanilan pek c¢ok tendon
transferi yontemi kullanilabilmektedir. Sinerjistik
farkli  kaslarin tercih edilebilmesi, transfer
edilecek bolgede farkli amagclar gozetilerek
cesitlilik olabilmesi, transfer edilen tendonun farkli
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transferi tespit metodu; biyolojik, maliyet etkin,
erigilebilir ve kolay uygulanabilir olmalidir (6).

Calismamizin diger ¢alisma gruplarini olusturan
aski digme sistemi ile tespit, capa dikis ile tespit
yontemleri MPFL (medial patellofemoral ligaman)
rekonstriiksiyonu, On capraz bag
rekonstriksiyonu, Biseps tendon riptiri onarimi,
asil tendon ruptird, patellar tendon riptira gibi
pek c¢ok farkli endikasyonla ortopedik cerrahinin
farkli alanlarinda aktif olarak kullaniimaktadir. Bu
endikasyonlar ile opere edilen hasta gruplarinda
pes ekinovarus sebebiyle tendon transferi yapilan
hastalardan farkh olarak eriskin hastalar
agirliktadir ve uzun siire immobilizasyon mimkuin
olmamakta, fizyolojik ylklenmelerde implanta
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binen ylk tibialis tendon transferindeki ylkten
¢ok daha fazla olmaktadir (7).

Calismamizi tasarlarken yola c¢ikilan Kklinik
problem, c¢ogunlukla pediatrik yas grubunda
yapilan, ¢odu zaman birden fazla cerrahi
gerektiren bu hasta grubunda diigme aski/ ¢capa
dikis gibi kalici materyallerin  kullanimindan
kacinabilmek igin  dnerdigimiz  teknigimizin
biyomekanik olarak alternatiflerinden geride
olmadiginin ortaya konulabilmesi olmustur (8).
Bu sebeple, tibialis anterior tendon
transferlerinde kullaniimakta olan iki farkli tespit
tekniginin (capa dikis ve aski digme sistemi)
onerdigimiz tlnel igine yerlestirme sonrasi iki

farkli tinel Gzerinden cerrahi dagim ile
baglanmasi teknigi ile biyomekanik olarak
karsilastiriimis, implant kullanilan diger

yontemlerle kiyaslanabilir
ortaya konmustur.

Pediatrik ayak deformiteleri, tarihsel gelisim
surecinde farkh tedavi denemelerine konu
olmustur. Tarihsel olarak sadece cerrahi tedavi
edilebilecegi dustnilen pes ekinovarus olgulari,
Ponseti tarafindan tanimlanan seri algilama
tekniginin  kullanima girmesiyle ¢ok ciddi
oranlarda cerrahisiz tedavi edilebilir duruma
gelmigtir. Ancak serebral palsi, glikojen depo
hastaliklar gibi 6zellikli alt gruplarda cerrahi digi
yontemlerin basarisizlik  oranlar saglikli
populasyona oranla daha fazladir. Bu anlamda
bu 6zellikli alt gruplarda daha sik olmak Uzere
pes ekinovarus tedavisinde cerrahinin yeri
o6nemini hala korumaktadir (9). Bu paralelde bu
hasta grubunda tedaviyi optimize edecek,
maliyeti azaltacak, komplikasyonlari yonetilebilir
olacak yontemler ortaya koyabilmek son derece
6nemlidir. Tendon transferi hastalarinda optimal
klinik basarinin anahtarinin uygulanacak tendon
transfer yonteminin detaylarindan ziyade preop
uygun degerlendirme, dogru hasta sec¢imi ve eslik
eden diger c¢ozulebilir ayak-ayak bilegi
sorunlarinin ¢ézulmesi oldugu bilinmektedir. Bu
bazal gereksinimler ve prensipler yerine
getirildikten sonra uygulanacak teknikler arasinda
teknik detaylar sonucu muikemmellestirecek
dokunuslar olacaktir (10). Tanimladigimiz tinel
yontemi ¢ekme kuvvetine gosterdigi direncin
yeterli olmasi dolayisiyla, alternatifleri arasinda
tercih edilebilecek bir ydntem olarak vyerini
alabilecektir.

Tibialis anterior tendon transferi prosedurleri igin
karsilastirma konusu olabilecek 6nemli ancak bu
arastirmanin konusu olmayan degiskenlerden biri

saglamlikta oldugu
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transfer edilecek tendonun split (kismi) veya
tamamen alinarak transfer edilmesi hususudur.
Yapilan pek ¢ok arastirma her iki segenegin de
iyi klinik sonuglar ile uygulanabilir oldugunu
bildirmigtir (11). Pes ekinovarusta cerrahi
tedaviler de cesitlilik gostermektedir. izole
posterior tibial tendon transferi bu segeneklerden
biridir ve nispeten basit ve kolay uygulanabilir bir
tekniktir. Tibialis anterior ve ekstensér hallusis in
saglam oldugu ve fonksiyon gérdiigl durumlarda
tercih edilmektedir. Tibialis posterior tendon
transferi izole olarak yapilabilecedi gibi, fleksor
hallusis ve fleksér digitorum longus ile de
kombine olarak yapilabilmektedir. Ancak 6zellikle
son 4 dekatta asil gevsetme ile kombine
uygulanan tibialis tendon transferi ekinovarus
cerrahi tedavisinde basat konumdadir (11).
Calismamizda elde ettigimiz oncil olarak kabul
edilebilecek veriler, bahsedilen alternatif klinik
uygulamalarda test edilebilir, bu anlamda genis
cesitlilikteki bir dizi klinik uygulama igin g¢alisma
konusu olabilir.

Tendon transferleri  sonrasi  olusabilecek
komplikasyonlardan kaginmak, serebral palsili
hastalarin gogunlukta oldugu bu grupta fazlaca
6nem tasimaktadir. Pediatrik hasta gruplarinda
yapilan cerrahi proseddirler, erigkin hastalardan
pek c¢ok ydéniyle ayrilmaktadir. Ayak seviyesinde
tendon transferleri 6zelinde 6zelikle dikkat
edilmesi gereken hususlardan biri kullanilan
implanta bagll yasanan sorunlardir. Cocuklarda
kalici tespit materyali kullanimi karari verilirken,
biyimeye devam eden uzuvda kalacak olan
materyalin yaratmasi olasi problemler de hesaba
katiimalidir (12, 13). Bu pencereden bakildiginda,
tinel yontemi bu anlamda givenli bir segenek
olarak degerlendirilebilir.

SONUG

Sonug olarak tinel ybntemin mekanik olarak
glclu oldugu, anatomik yapilara az hasar verdigi,
en oOnemlisi materyal kullanimina ihtiyag
duyulmadigindan ucuz ve etkili bir ydntem oldugu
gorilmustar.

Tunel yonteminin karsilastirilan diger teknikler ile
benzer biyomekanik dayanim sunmasi, implant
maliyetinin olmamasi, kalici tespit materyali
gerektirmemesi ve noérovaskiiler hasar yaratma
riski olusturmamasi gibi nedenlerden 6tiri etkin
ve guvenli bir ydntemdir.

Calismamizin  verileri  dogrudan  bir  Urin
gelistiriimesi ve ticari bir Urln ortaya gikmasini
desteklememekle birlikte, implant kullanilan
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tekniklerde olasilikla goérulebilecek olan implant getirecedi saglik sistemi harcamalarinin éniine
iliskili komplikasyonlardan kaginabilmeyi mimkin  gecilebilmesi acisindan degerlendirilebilir.

kilmasi,  implant  maliyetlerinden  tasarruf  Gikar gatigmasi: Yazarlar bu makalenin yazarlig
edilebilmesi  ve  tekrarlayan  ameliyatlarin  ve/veya yayimlanmasiyla ilgili olarak herhangi bir

cikar catismasi beyan etmemistir.
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Management of a corneal perforation due to resistant peripheral ulcerative
keratitis by repeated tectonic patch grafting combined with conjunctival
resection

Direncli periferik lilseratif keratite bagli kornea perforasyonunun konjonktival
rezeksiyon ile kombine tekrarlanan tektonik yama grefti ile yénetimi
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ABSTRACT

Tectonic graft patching and conjunctival resection is one of the effective treatment modalities in
especially resistant peripheral ulcerative keratitis patients with corneal perforation additional to topical
and systemic immunosuppressive treatment. A 44-year-old female patient with a 10-year history of
rheumatoid arthritis, was referred to our clinic with peripheral corneal perforation. Her visual acuity was
at the level of hand movement perception in the left eye. Slit-lamp examination revealed full-thickness
circular area of 3x3 mm diameter peripheral ulcerative keratitis with corneal perforation. Tectonic patch
grafting was performed. Two weeks later, because of small melting area at the inferior part of the graft
with iris incarceration, an additional cornea-scleral graft transplantation was performed. Due to the
immune nature of the peripheral ulcerative keratitis, limbal conjunctiva at the perforation site was also
resected. Fourteen months after the re-grafting, there was no recurrence. Best corrected visual acuity
(BCVA) was 5/10 log MAR in the left eye.

Keywords: Conjunctival resection; peripheral ulcerative keratitis, tectonic patch grafting.

oz

Direncli kornea perforasyonu olan periferik (lseratif keratit hastalarinda, tektonik greft yama ve
konjonktival rezeksiyon, topikal ve sistemik imminsdpresif tedaviye ek olarak, etkili tedavi
ybntemlerinden biridir. On yildir romatoid artrit 6yklisi olan 44 yasinda kadin hasta periferik kornea
perforasyonu ile klinigimize sevk edildi. Gérme keskinligi sol gbzde el hareketlerini algilayacak
diizeydeydi. Yarik lamba muayenesinde medial periferik (Ulseratif keratit ve korneal perforasyon
saptandi. Tektonik yama grefti uygulanan hastanin iki hafta sonraki kontroliinde greftin alt kisminda
erime alani olmasi ve iris inkarseresyonu gelismesi nedeniyle ilave kornea-skleral greft nakli yapildi.
Periferik Glseratif keratitin immun yapisi nedeniyle, perforasyon bélgesindeki limbal konjonktiva da
rezeke edildi. 2 yillik takipte niiks izlenmedi. En iyi diizeltiimis gérme keskinligi sol gbzde 5/10
LogMAR idi.

Anahtar Sézciikler: Konjonktival rezeksiyon; periferik lilseratif keratit, tektonik yama grefti.
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INTRODUCTION

Peripheral ulcerative keratitis (PUK) is defined as
the progressive thinning of the peripheral corneal
stroma caused by limbal vasculitis (1). It is
characterized by crescent-shaped inflammation
of mostly inferior limbus, accompanied by an
epithelial defect, may remain indolent or cause
advanced melting and corneal perforation.
Several autoimmune conditions have been linked

to PUK, including rheumatoid arthritis (RA),
Wegener's  granulomatosis, large  vessel
vasculitis, lichen planus, pyoderma

gangrenosum, autoimmune hepatitis. Systemic
collagen vascular diseases such as RA are
responsible for approximately half of all
noninfectious PUK cases (2).

We present the management of resistant
peripheral ulcerative keratitis (PUK) with corneal
perforation with repeated tectonic patch grafting
combined with conjunctival resection.

Case report

A 44-year-old female patient with a history of
rheumatoid arthritis for 10 years, was referred to
our clinic with corneal perforation due to
peripheral ulcerative keratitis. According to her
medical history, RA status was under controlled
with  systemic immunosuppression therapy
(subcutaneous methotrexate 15 mg weekly).

Her visual acuity was at the level of hand
movement perception in the left eye and 10/10 in
the right eye. Slit-lamp examination of the left
eye revealed medial PUK with corneal
perforation. (Figure-1A) Anterior chamber was
shallow. Inferonasal descemetocele,
approximately 3x3 mm in size, with no signs of
infectious infiltration and accompanied by full-
thickness stromal perforation with iris plug was
observed. Anterior segment examination of the
right eye and fundus examination of both eyes
were normal. Bandage contact lens, oral
tetracycline 100 mg twice, oral lansoprazole,
0.5% moxifloxacin drops and autologous serum
eight times a day, dorzolamide, timolol and 0.2%
brimonidine drops twice a day were administered
before surgical intervention.

Corneal tectonic patch grafting was performed.
(Figure-1B) The host bed is first prepared by
clearing the adjacent and overlying necrotic
tissue and renewing the descemetocele margins.
Depending on the size and shape of the defect, a
lamellar, customized crescentic patch donor graft
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was transplanted. The recipient bed was irrigated
with balanced salt solution and the graft sutured
to its margins with interrupted 10-0 nylon sutures.
Systemic immunosuppression was maintained
postoperatively along with topical tobramycin and
dexamethasone drops 8 times a day, and 0.05%
cyclosporine drops 4 times a day.

At the follow-up postoperative 2 weeks, BCVA in
the left eye was 2/10 log MAR with Snellen chart.
In the anterior segment examination, the graft
was in place, the sutures were stable. However,
a small melting area with iris incarceration was
observed at the inferior part of the graft, close to
the limbus. (Figure-1C-D) The intraocular
pressure was found to be hypotonic. An
additional surgical intervention was planned. Due
to the immune nature of the PUK, limbal
conjunctiva at the perforation site was also
resected and supplementary patch graft
transplantation was performed. The scleral part
of the second patch graft was positioned to the
sclera at the conjunctival excision area to obtain
a limbal barrier, an extending part was sutured to
the cornea, over the previous graft. No extra
pathology was observed in the postoperative first
day and monthly controls. (Figure-1E-F)

Fourteen months after the re-grafting, the sutures
and graft were stable, the anterior chamber depth
was fair, and there was no recurrence. (Figure-
1G) Intraocular pressure was 11 mm/hg and
BCVA was 5/10 log MAR in the left eye.

S s 7

Preoperative  slit
demonstrates medial

lamp  examination
PUK with corneal
perforation (A). Graft and sutures appear to
be stable on the first day after tectonic patch
grafting (B). Postoperative second week, slit
lamp examination reveals melting area at
inferior part of the graft (C-D). Slit lamp
examination shows graft in place on first day
of second tectonic grafting with conjunctival
resection (E). No recurrence is observed at
the first (F) and 9 months (G) of the
operation.
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DISCUSSION

The triggers of corneal perforation can be
categorized as either traumatic-nontraumatic or
infectious-noninfectious causes. PUK located in
nontraumatic, non-infectious category with an
inflammatory etiology (3). The peripheral cornea
has unique properties that facilitate the effects of
systemic reactions, such as close conjunctival
lymphoid tissue, anterior ciliary artery (unlike the
avascular central cornea) supply, tighter collagen
bundles (storing immune complexes), and
greater thickness presence (4, 5). Therefore,
management of inflammation after mechanical
repair is important when PUK is combined with
corneal perforation. In the present case, while the
systemic and topical immunosuppressive therapy
was insufficient, conjunctival resection was
added to the surgical intervention to reduce
inflammation.

Interruption of the rich vascular supply results
with necrosis and ulceration which may cause
corneal perforation. Perforations can be
effectively treated with a variety of methods,
depending on the size and location. The main
therapeutic purpose is to provide tectonic support
with various options such as tissue adhesives,
bandage contact lenses, amniotic membrane
transplantation, penetrating keratoplasty, or patch
grafts. In cases of large paracentral or peripheral
perforation and thinning, considering
complications such as graft rejection and
development of secondary glaucoma, small patch
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Yara iyilesmesi ve cilt rejenerasyonuna glincel bir yaklagim: Kok hiicre
eksozom tedavisi

A current approach to wound healing and skin regeneration: Stem cell

exosome therapy
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oz

Yara iyilesme sireci, klinik uygulamada birtakim zorluklarla seyreden uzun bir sire¢ olup guncel
tedavilerin etkileri halen sinirhdir. Yara iyilesme sureci, hiicrelerin gégu ve proliferasyonu, ekstraseliler
matriksin yeniden sekillendiriimesi ve anjiyogenez ile iliskilidir. Cesitli risk faktorleri, kronik iltihaplanma
ve bazi hastaliklar, yetersiz yara kapanmasina yol agarak fibrozisle sonuclanabilecek bir yara izi
olusmasina neden olabilir. Son yillarda, mezenkimal kok hicrelerin (MKH) yara iyilesmesi ve cilt
yenilenmesi Uzerinde gugli terapotik potansiyele sahip olduguna dair kanitlar ortaya ¢ikmistir. Ancak,
MKH'lerin dogrudan uygulanmasinda hala birgok sorunla karsilasiimaktadir. Bununla birlikte son
yillarda, kéken aldigi hicrelerden belirli bilesenler iceren lipid cift tabakali membran yapisina sahip ve
“grantuler vezikuller” olarak tanimlanan eksozomlar, MKH'ler i¢cin mikemmel bir alternatif olarak ortaya
cikmistir. Cesitli galismalarda 6zellikle MKH'lerden turetilen eksozomlarin (MKHE) yaralarin iyilesmesi
ve cilt rejenerasyonu igin faydali oldugu goésterilmistir. Eksozomlarin cilt yaralarini iyilestirme surecinde
etkili oldugu mekanizmalar arasinda inflamasyonu hafifletmek, damar olugsumunu uyarmak, epitel
hicreleri ve fibroblastlarin proliferasyon ve gog¢lni uyarmak yer almaktadir. Bu nedenle, MKHE
uygulanmasi, cilt yaralarinin tedavisinde hticre tedavisine umut verici bir alternatif olabilir ve ayni anda
birden fazla mekanizma araciligiyla yara iyilesmesini tegvik edebilir. Bu derlemede, MKH'lerden
turetilen eksozomlarin yara iyilesmesinde ve cilt rejenerasyonundaki roli ve mekanizmalari hakkinda
guncel bilgiler sunulacak ve MKHE’lerin klinik uygulamalardaki potansiyelleri ayrintili olarak ele
alinacaktir.

Anahtar Sozciikler: Yara iyilesmesi, cilt rejenerasyonu, mezenkimal kdk hicre, eksozom, yaslanma,
eksozom tedavisi

ABSTRACT

The wound healing process is a long and challenging one in clinical practice, with current treatments
showing limited effects. The wound healing process is associated with cell migration and proliferation,
remodeling of extracellular matrix and angiogenesis. Various risk factors, chronic inflammation, and
certain diseases can lead to insufficient wound closure, resulting in scar formation that may lead to
fibrosis. In recent years, there has been evidence suggesting that mesenchymal stem cells (MSCs)
have significant therapeutic potential for wound healing and skin regeneration. However, the direct
application of MSCs still confronts many difficulties. Interestingly, exosomes, identified as “granular
vesicles” with a lipid bilayer membrane structure involving specific components from their source cells,
may reveal as an perfect alternative to MSCs. Various studies in recent years have shown that
exosomes derived from MSCs are useful for wound healing and skin regeneration.
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The mechanisms by which exosomes are effective in the wound healing process include relieving
inflammation, promoting vascularization, and the proliferation of epithelial cells and fibroblasts.
Therefore, the application of MSC-exosomes may be a promising alternative to cell therapy in the
treatment of skin wounds. This review will present current literature on the role and mechanisms of
MSC-exosomes in wound healing and skin regeneration and will elaborate on the clinical potential of

MSC-exosomes.

Keywords: Wound healing, skin regeneration, mesenchymal stem cell, exosome, aging, exosome

therapy.

GiRiS

Vicudumuzun dis ortama karsi koruyucu bariyeri
olan deri, glnesin ultraviyole iginlari ve gesitli
patojenler gibi ¢evresel tehditlere  karsi
savunmada 6nemli bir rol oynar. Ancak deri,
travma veya yaniklara kargi ¢ok hassas olup
cesitli patolojik durumlarda kronik yaralar veya
Ulserler gelistirmeye yatkindir. Glnidmizde yara
iyilesmesini uyarmak igin standart tedavi
stratejileri, blylime faktorleri ve sitokinler gibi
bazi biyolojik ajanlar kullaniimaktadir. Bununla
birlikte, yara iyilesmesi, gesitli hicre tlrlerini ve
hicreler ile ekstraseliler matriks (ESM)
arasindaki molekuler etkilesimi iceren karmasik
bir slre¢ oldugu igin biyolojik ajanlarin tedavi
edici etkileri sinirlidir (1). Bu nedenle halen akut
ve kronik cilt vyaralari igin yeni tedavi
paradigmalarinin kesfedilmesine ihtiyag
duyulmaktadir.

Son yillarda yapilan deneysel ve klinik ¢alismalar
hasar gérmls dokularin tedavisinde koék hicre
temelli yaklagsimlarin, buyime faktorleri veya
sitokin uygulamalarina dayali tedavilere goére
bircok avantaja sahip oldugunu desteklemektedir.
Ozellikle kendi kendini yenileme ve farklilagsma
yetenekleri olan pluripotent mezenkimal kok
hacreleri  (MKH), cesitli doku yaralanmalari
Uzerinde gugclu tedavi edici etkilere sahiptir (2, 3).
Mezenkimal kdk hucreleri kemik iligi, yag dokusu,
dis pulpasi ve umblikal kordon gibi bircok
dokudan elde edilebilmekte olup hiicre gocu ve
proliferasyonu, anjiyogenez, inflamasyonun
baskilanmasi ve ESM’nin duzenlenmesi gibi
bircok fizyopatolojik strecte rol oynamaktadir (4).
Bununla birlikte MKH'lerin elde edilmesi ¢ogu
zaman invaziv ve zaman alicl prosedurlerle
gerceklestirimekte ve ayni zamanda sistemik ve
lokal uygulamalarda hedef bdlgelere ulagsma ve
tutunma sorunlari ortaya ¢ikmaktadir.

MKH’lerin cilt yaralarini tedavi edici 6zelliklerine
yonelik yapilan yeni ¢calismalarda kok hicrelerin
¢ogalma ve farklilasma yeteneklerinden c¢ok
parakrin etkilerle bunu gerceklestirdigi
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gorulmustar (5, 6). Bu sonuglardan yola ¢ikarak

hicre uygulamalari yerine MKH kaynakh
ekstraselliler vezikullerin  (EV'ler), &zellikle
eksozomlarin  uygulanmasi, cilt yaralarinin

iyilesmesinde ve cilt rejenerasyonunda umut

verici yeni bir tedavi paradigmasi olacagi
dusundlebilir.
Bu derlemede, MKH kaynakli eksozomlarin

(MKHE) vyara iyilesmesindeki tedavi edici
etkinlikleri ve cilt rejenerasyonundaki roll, altta
yatan hlcresel ve molekiler mekanizmalar
glncel literatiir esliginde ele alinacaktir.

Yara iyilesmesinin fizyolojik temeli

Cilt vyaralari, cildin yapisini veya butinlGgani
bozan c¢esitli icsel patolojik ve dis mekanik
faktorler tarafindan olusabilir. Ciltte olusan bir
yaranin  onarimi, hemostaz, inflamasyon,
proliferasyon, anjiyogenez, yara kontraksiyonu,
kolajen  birikimi ve  yeniden yapilanma
(remodelasyon) gibi birgok faaliyetin gerceklestigi
karmasik bir surectir (Sekil 1) (1,6-9). Bu slregte,
belirli asamalarda iglev géren bircok farkh cilt
hicreleri ve bagisiklik hicreleri arasinda dinamik
etkilesimler ortaya cikar. Yara olusumunu takiben
dakikalar icinde hemostatik sire¢ gerceklesir ve
pthtilasma ile olusan fibrin pihtisi inflamatuar
hicreler icin bir iskele (skafold) goérevi gordr.
Sonraki 24 saat icinde nétrofiller ve ardindan
makrofajlar yara bdlgesine gé¢ ederler ve yara
yerindeki patojenleri, hicre kalintilarini ve
apoptotik hucreleri ortadan kaldirarak iyilesme
icin ortam hazirlarlar (1,6-8). Yara bdlgesinde

gelisen inflamasyon, M1 makrofajlarinin M2
makrofajlarina doénidsimind artirir. M2
makrofajlari, keratin sentezleyen hicrelerin,
fibroblastlarin ve endotel hlcrelerinin

cogalmasini ve gécunu ydneterek doku onarimini
ve ESM dretimini uyarir. Bu sireci takiben yara
matriksi, kapillerler, fibroblastlar ve kolajen
fibrillerini iceren ve hicrelerin goé¢l ve buyimesi
icin bir iskelet gdrevi goérecek granllasyon
dokusu ile yavas yavas degistirilir (6-8). Daha
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sonra, epitelizasyon agamasina gelindiginde,
keratinositler hasarli dermise gbé¢ ederler ve
epitelyal bariyer islevini yeniden olustururlar.
Hucreler hizla ¢ogalir, yeni damarlar ve epitel

ortaya cikar. Sonrasinda, fibroblastlar
miyofibroblastlara farklilagir ve yara bdlgesini
daraltirlar. Kolajen birikimi asamasinda,

fibroblastlar tarafindan ilk olarak matriks icine
yuksek konsantrasyonlarda olgunlagsmamis Tip llI

kolajen  salgilanirken  yeniden  yapilanma
(remodelasyon) asamasinda, Tip Il kolajeni Tip |
kolajene  donusturalir, bu da yaranin
kapanmasina izin verir. Slre¢ boyunca,
fibroblastlar, adipositler, endotel hiicreleri,
keratinositler, makrofajlar ve dider bagisiklik

hicreleri gibi birgcok cilt hlicresi, yara iyilesmesini
tesvik etmek icin etkilesime girer. Remodelasyon
fazi 3.haftada baslar ve uzun aylar hatta yillar
boyunca devam edebilir (1, 6-9).

Klinikte kronik yaralar, altt hafta icinde
iyilesmeyen, derin, tam veya kismi kalinlkta
yaralar olarak tanimlanir. Bu yaralar yavas
iyilesirler ve bazi kisilerde hiperplastik skar ve
keloidlerle sonuglanabilen ciddi fibroz doku
olusumu goruldr. Kotl goérsel gériniminin yani
sira, skar gevresindeki doku, glandula sebacea,
folliculus pili ve duyusal sinir reseptorleri gibi bazi
temel dermal bilesenden yoksundur (9, 10). Skar
olusumuna neden olan birkag risk faktéri vardir;
bunlar arasinda asiri kolajen birikimi, azalmis
fibroblast  apoptozu,  gecikmis  keratinosit
fonksiyonu, artmis transforme edici buyume
faktéort  p1 (TGF-B1) ekspresyonu, asir
anjiyogenez, uzun sdreli inflamasyon ve
yasglanma sayilabilir. inflamatuar tepkinin erken
yonetimi, yenilenme igin 6nemlidir ¢lUnki
¢6zllmemis uzun sdreli inflamasyon, yenilenme
yerine skar olusumuna yol acabilir (11-13).

Cilt yaglanmasinin fizyolojik temeli

Yaslanmakta olan cilt, gesitli ic ve dis faktérler
nedeniyle kacginilmaz olarak yapisal ve
fonksiyonel o&zelliklerini kaybeder. Aragtirmalar,
genel olarak dis faktorlerin cilt yaslanmasinin ana
nedeni oldugunu ve yalnizca %3 oraninda ig¢sel
faktorlerin  yaslanmaya katkida bulundugunu
ongérmektedir. Dig faktbérler arasinda hava
kirleticileri, yasam tarzi secgimleri ve 6zellikle UV
maruziyeti cilt yaslanmasinin baslica
nedenleridir. Yaslanma, cilt elastikiyetini azaltir
ve cilt kalinhdr ve kolajen dokusunu degistirir,
kinsikliklara yol acar. UV maruziyetine bagli
yaslanma, ¢ogunlukla ESM yapisindaki
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degisikliklere bagl olarak ortaya ¢ikan dizensiz
pigmentasyon, purizIGlik, kuruluk ve kirigikliklar
ile kendini gosterir (14, 15).

Cilt yaslanma mekanizmalari olduk¢a karmasik
olup genetik mutasyonlar, DNA hasari, hicre
yaslanmasi, inflamasyon ve oksidatif stres
sureglerini icerir. DNA onarim
mekanizmalarindaki yasa bagh eksiklikler,
epidermal kok hicrelerin kendini yenileme
kapasitesini zayiflatarak kromozomal yeniden
dizenlemelere veya mutasyonlara yol agabilir ve
bdylece cilt yaslanmasini hizlandirabilir ve/veya
kanser geligimini artirabilir. Oksidatif stresin cilt
yaglanmasi Uzerinde etkileri uzun yillardir
bilinmekte olup melatonin, C vitamini, A vitamini
ve glutatyon gibi c¢esitli antioksidanlar cilt
yenilenmesine yardimci  olma potansiyeline
sahiptir (9, 15).

Yaglanma sirasinda tip | ve Il kolajen uretimi
etkilenir ve ayrica kolajen parcalanmasi ve
duzensizligi de meydana gelir. Yaslanmis ciltte
kolajende gorulen degisiklikler, yeni kolajen
Uretiminin azalmasi ve fibroblast
proliferasyonunun azalmasinin yani sira matriks
metalloproteinazlarin (MMP), 6zellikle MMP-1'in
artan Uretiminin bir sonucudur (16). Kolajen ve
elastin yikimi, cildin gucini ve esnekligini
kaybetmesine neden olur, bu da Kklinik olarak
kirnisiklik ve sarkma olarak kendini gosterir. Asiri
uretilen reaktif oksijen turleri (ROT), hicre
fonksiyonuna ve yapisina dogrudan zarar
verebilir, inflamatuar tepkileri diizenleyebilir ve cilt
yaslanma surecini hizlandirabilir. ROT tarafindan
uyarilan MMP sentezi, p38, ekstraselller sinyal
diizenleyici kinaz ve c-Jun-terminal kinaz igeren
mitojenle aktive edilen protein kinaz (MAPK)
sinyal yolu ile dizenlenir. Foto yaslanma ve UV
radyasyonuna vyanitt dizenleyen baska bir
transkripsiyon faktort ise inflamasyon ve MMP
Uretimine aracilik ederek yoneten nikleer faktor-
kB (NF-kB) olarak bilinmektedir (17, 18).

Epidermisteki melanositler ve keratin olusturan
hicreler arasindaki etkilesim, cilt
pigmentasyonundan  sorumludur.  Cilt UV
radyasyonuna maruz kaldiginda, keratin
olusturan  hicreler, melanositleri  melanin
Uretmeye tesvik eden endotelin-1 ve a-melanosit
uyarici hormon (a-MSH) gibi parakrin hormonlar
salgilar. Uygun miktarda melanin dogal bir glines
koruyucusu islevi gorirken, asiri melanin Uretimi
UV kaynakli pigmentasyon bozukluklari olarak
gorilen giines lekesi hastalii ve melazma gibi
hiperpigmentasyona yol acar (9, 19).
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Mezenkimal kok hiicre kaynakli eksozomlarin
yara iyilesmesi ve cilt rejenerasyonundaki
etkileri

Mezenkimal kok hicreler (MKH), kendi kendini
yenileyebilen, ¢ok yonla farklilasma potansiyeline
ve parakrin dizenleme yetenegine sahip kok
hlcrelerdir. Kolay izole edilebilmeleri,
cogaltilabilmeleri ve ¢ok yonli farklilagsma
potansiyelleri nedeniyle, MKH'ler doku onarimi
da dahil olmak Uzere rejeneratif tip alaninda
onemli bir kdk hicre kaynagi olarak kabul
edilmektedir. MKH’ler kemik iligi disinda yag
dokusu, kas, gobek kordonu ve dis gibi diger
dokularda da bulunur. MKH'ler yiizey belirteci
olarak CD105, CD90 ve CD73'U eksprese
ederlerken CD34, CD45, CD19, CD11b, CD79a
veya CD14'U eksprese etmezler. MKH'leri hiicre
terapisi icin umut verici bir hedef haline getiren
baslica o6zellikleri bagisikhk modilasyonu, anti-
inflamasyon  ve  rejenerasyon  potansiyeli
gostermeleridir (2, 3). Kok hicreler, cilt
rejenerasyonu ve  genglestiriimesini, doku
damarlanmasini, yumusak doku
rejenerasyonunu, kemik ve kikirdak onarimini ve
sag foliklli rejenerasyonunu uyarmak gibi gigli
terapotik etkilere sahiptir. Ancak, kék hucrelerin
yara iyilesmesinde terapétik kullanimi, depolama
zorluklari, mutasyonla iligkili timér olusumu,
immun rejeksiyon ve etik diizenlemeler nedeniyle
sinirhdir (4).

Tim okaryotik hicreler, normal fizyolojilerinin bir
parcasi olarak hucre disi vezikuller (EV'ler)
salgilar. EV'ler, farkli boyutlardaki lipid gift
katmanl vezikiler yapilar olarak tanimlanabilir.
EV'ler genig anlamda ektozomlar ve eksozomlar
olmak uzere iki kategoriye ayrilabilir. Ektozomlar,
plazma zarinin  yuzeyinden disa dogru
tomurcuklanma yoluyla kopan vezikillerdir ve
mikrovezikuller, mikropartikiller ve caplari ~50
nm ile 1 ym arasinda degisen blylk vezikilleri
icerir. Eksozomlar ise endozomal kokenli olup
caplant ~40 ila 160 nm (ortalama ~100 nm)
arasinda olan EV'lerdir. Plazma zarinin ardisik
invajinasyonu sonucunda multivezikuler
cisimlerin olusumuna yol acar ve bu cisimler
diger hucre ici vezikuller ve organellerle
kesisebilir, eksozomlarin bilesenlerinde gesitlilige
katkida bulunur. Kaynak hiicreye bagh olarak,
eksozomlar da dahil olmak Uzere EV'ler, DNA,
RNA, miRNA, lipidler, metabolitler ve sitozolik ve
hicre vylzeyi proteinleri gibi bircok hicre
bilesenini igerebilir (Sekil-2) (8, 20, 21).
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Sekil-2. Eksozomlar, tim hucreler tarafindan tretilen
hlcre digi vezikuller olup DNA, RNA,
proteinler, lipitler, enzimler, blyime faktorleri
gibi ¢cok cesitli hiicre bilesenini tagirlar.

Son yillarda, 6zel bir EV Kkategorisi olarak
eksozomlar, daha genis ve derinlemesine
incelenmektedir (22). Eksozomlar, serum,
tukardk, sat, beyin omurilik sivisi, idrar ve semen
gibi  vicut sivilarinda  dagdiimis  olarak
bulunabilirler. Eksozomlar, terapdtik etkilerini
genigletmek, degistirmek veya iyilestirmek igin
biyokimyasal olarak  modifiye  edilebilirler.
Eksozomlarin  modifikasyonu, i¢c stratejiler
(6rnegin, ilag yukleme) ve dis stratejiler (6rnegin,

yuzey modifikasyonu) olarak siniflandirilir.
Eksozomlar stabilite, bagisiklik yaniti
olusturmama ve hedef hicrelere ulasma

avantajlari nedeniyle ilag, nukleik asitler ve asilari
tasimak igin ideal bir terapétik tasiyici olabilirler.
Ozellikle, mezenkimal koék hiicre eksozomlari
(MKHE), kdék hucrelerin trlnleri olduklari igin kdk
hiicrelere benzer ¢ok 6nemli biyolojik islevlere
sahiptir. MKHE, kdék hucrelerden gelen parakrin
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faktorlerin  biyolojik etkilerinin  6nemli aracilari
olup hicresiz terapétik yara iyilesmesi icin ideal
bir yaklasim sunar. MKHE ayrica vaskuler
endotelyal buyime faktori (VEGF), transforme
edici buyume faktéra-g1 (TGF-B1), interlokin-6
(IL-6) ve interldkin-10 (IL-10) gibi anjiyogenez ve
imminmodulasyonu kolaylastiran ¢ok cesitli
sitokinleri icerir. Metabolitler, proteinler, DNA ve
kodlamayan RNA'lar (hcRNA'lar) gibi MKHE’lerin
bilesenleri fibroblastlar, keratinositler, bagisiklik
hicreleri ve endotelyal hicreler gibi hucreler
tarafindan alinarak yara dolasiminin
iyilestiriimesi, anjiyogenezin uyarilmasi,
inflamasyonun duizenlenmesi ve kdék hucrelerin
uyariimasi yoluyla yara onarimini
hizlandirabilirler (6, 7, 9, 21, 23). Burada dikkat
cekici olan, eksozomlarin yiksek derecede
heterojenite gostermesidir; bu durum, hiicrelerde
cesitli yolaklarin aktiflesmesine ve farkli biyolojik
fonksiyonlarin uyariimasina yol acar.
Eksozomlarin heterojenligi, boyut, icerik ve kdken
hicresi gibi faktérlerden etkilenmektedir (24).

Cilt  vyaralarinin iyilesmesi, keratinositler,
fibroblastlar, endotelyal hicreler, adipositler,
makrofajlar ve diger bagisiklik hicreleri de dahil
olmak Uzere g¢esitli cilt hicreleri arasinda
eksozomlar aracihigiyla gerceklesen hicreler
aras| etkilesimlerle ortaya ¢ikar. Birgok yara
iyilesme modelinde, ¢esitli hlicre tiplerinden elde
edilen eksozomlarin yara iyilesme surecinin
inflamasyon, proliferasyon ve yeniden yapilanma
asamalarinda faydali etkiler gOsterdigi
kanitlanmistir. inflamasyon asamasinda,
noétrofiller 6nce mikrobiyal patojenleri temizlemek
icin yaralanma bdlgesine sizar ve ardindan
apoptoza ugrar, ardindan hicresel kalintilari,
apoptotik nétrofilleri ve diger apoptotik hicreleri
yutan makrofajlarin sizmasi izlenir (6, 7, 9, 21,
23). Ornegin, Li ve ark. makrofaj kaynakli
eksozomlarin, pro-inflamatuar sitokinler ve
enzimlerin  salgilanmasini  azaltarak, yogdun
anjiyogenez ve proliferasyon etkileriyle diyabetik
yara iyilesmesini tesvik edebildigini
kesfetmislerdir (25). Cilt rejenerasyon surecinde
belirgin ve 6nemli bir rol oynayan makrofajlarin iki
farkli fonksiyonel fenotip go6sterdigini 0One
surtlmektedir. Bunlar pro-inflamatuar M1 fenotipi
ve anti-inflamatuar M2 fenotipi. Yaralanmayi
takiben, M1 makrofajlari, hasarli doku ve
hicrelerin ortadan kaldiriimasi i¢in gerekli olan
pro-inflamatuar  aktiviteleri  uyarirken, M2
makrofajlari, doku tamirini ve rejenerasyonu
kolaylastiran anti-inflamatuar aktiviteler gdsterir.
Bununla birlikte, asiri pro-inflamasyon aktiviteleri
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ve yetersiz anti-inflamatuar aktiviteler, kronik
yaralarin veya fibrozis gelisme riskine yol agabilir.
Bu konuyla ilgili yapilan ¢alismalar eksozomlarin
mikroRNA'lari  (miRNA'lar)  aktararak M2
polarizasyonunu tetikleyebilecegini
gostermektedir. Ornegin, insan goébek kordonu
MKHE’lerinin, yanik yarasi modeli yapilan
sigcanlarda miR-181c yoluyla makrofajlarda timaor
nekroz faktorii a (TNF-a) ve interldkin-1p (IL-13)
seviyelerinin artisini  ve IL-10 seviyelerinin
azalmasini  saglayarak  makrofajlarin M2
polarizasyonunu uyarabilecegi gosterilmistir (26).
Bir baska calismada He ve arkadaslari, kemik
iligi MKHE’lerinin makrofaj polarizasyonunu M2
fenotipine dogru indukledigini bildirmistir (27).
Yara iyilesmesi slrecinde proliferasyon fazinda
baslica fibroblast proliferasyonu, ESM
bilesenlerinin Uretimi, yeniden epitelizasyon ve
anjiyogenez olmak Uzere baslica 4 6nemli olay
meydana gelir. inflamasyon sonrasinda gelisen
bu olaylar yeni dokulari olusturmak ve cildin
morfolojisini ve iglevini yeniden saglamak igin ¢ok
onemlidir. Cok sayida kanit, eksozomlarin bu doért
sure¢ Uzerinde olumlu terapétik etkileri oldugunu
gOstermistir. Shabbir ve arkadaslarinin in vitro
calismasinda, MKHE’lerin fibroblastlarin
proliferasyonunu  ve goglinl  artirabilecegi
gOstermigtir. Etkilerin, yara iyilesmede o6nemli
oldugu bilinen AKT, ERK ve STAT3'U iceren
hicre i¢i sinyal yollarinin aktivasyonlariyla
tetiklendigi kanitlanmistir (28). Benzer sekilde
Zhang ve arkadaslarinin calismasinda, yag
dokusu kék hicre tlurevli eksozomlarin
fibroblastlar Uzerinde olumlu etkileri oldugu,
kolajen birikimini ve fibroblast blyume faktoru
(bFGF) ve transforme edici buyime faktéri-p1
(TGF-B1) gibi blyime faktorlerinin
ekspresyonunu tesvik ettigi hem in vitro hem de
in vivo olarak g0sterilmistir (29). Bu sonuglar,
MKHE'lerin  proliferasyon  fazinda yeniden
epitelizasyon surecini hizlandirabilecegini
desteklemektedir. Ren ve arkadaslarinin daha
kapsamli bir ¢galismasinda, yag dokusu kaynakli
MKH’lerden elde edilen  mikrovezikillerin
fibroblastlar, keratinositler ve endotel hiicreleri
Uzerindeki etkileri hem in vitro hem de in vivo
olarak incelenmistir. Bu calismanin sonuglari,
mikroveziklllerin bu hucrelerin proliferasyonunu
ve gbcunu AKT ve ERK sinyal yollari araciligiyla
tesvik ettigini, vaskuler endotel blylime faktért
(VEGF), platelet kaynakli buyume faktoru
(PDGF), epidermal buyime faktéria ve FGF2’nin
ekspresyonunu arttirdigini géstermistir (30).
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insan gébek kordonu MKH'lerinden tiretilen
ekzosomlarin, bir yara kesisine (cap 12 mm)
uygulanmasindan sonra epitel, sinirler ve kan
damarlarinin yenilenmesinin hizlandig
bildirilmistir. Eksozomlar yara iyilesmesi sirasinda
kolajen liflerinin dagiliminin  duzenlenmesine
katkida bulunmuslar, ayrica hem in vitro hem de
hayvan modellerinde deri hicrelerinin
proliferasyonunu ve goég¢unu arttirmiglardir (31).
Pomatto ve arkadaslarinin  yaptiklari  bir
calismada kemik iligi ve yad dokusu kaynakl
MKH’lerden tiretilen eksozomlar diyabetik yara

iyilestirme potansiyelleri agisindan
karsilastiriimistir.  Calismanin  sonuglari  yag
dokusu MKHE’lerinin kemik ilii MKHE'lerine

g6re daha etkili oldugunu gdstermigstir. Ayrica yag
dokusu MKHEFE’lerinin anjiyogenezi uyarirken,
kemik iligi MKHE’lerinin ise daha ¢ok hucre
proliferasyonunu uyardigi goézlenmistir (5). Bir
diger calismada ise Zhou ve arkadaglari, yag
dokusu kaynakli kék hiicreleri ve bunlardan elde
edilen eksozomlari birlikte ve ayri ayri kullanarak
yara iyilesmesi Uzerindeki etkilerini
incelemiglerdir. Calismanin sonuglari 2 Grinin
birlikte uygulanmasi halinde epitelizasyonun ve

anjiyogenezin daha iyi gelistigini ve ayni
zamanda skar olusumunun da azaldigini
gOstermistir (32).

Eksozomlar yara iyilesmesinin yani sira cilt

yenilenmesi, pigmentasyonun dizenlenmesi ve
kil blyimesi gibi birgok fizyopatolojik sireclerde
de denenmis olup cesitli in vitro ve hayvan
calismalarinda olumlu sonuglar bildirilmistir.
Ornegin, Hu ve arkadaslar, insan dermal
fibrositlerinin (HDF) t¢ boyutlu kaltirinden elde
edilen eksozomlarin  foto-yaslanma modeli
uygulanan farelerde TNF-a'yi baskilama ve TGF-
B'yi uyarma ydninde duzenleyerek, tip |
prokollajen artisina, MMP-1 ekspresyonunda
azalmaya ve yaslanma karsiti etkilere neden
oldugunu goéstermislerdir (33).

Klinik bakis agisi

Literatirde  osteoartrit, kas ve  tendon
yaralanmalari, iskemik hasar, sinir yaralanmalari,
Alzheimer hastalidi, Parkinson hastahdi gibi
cesitli deneysel hastalik modellerinde eksozom
tedavisinin uygulandidi ve basarili sonuglar elde
edildigi ¢cok sayida ¢alisma oldugu gorulmektedir.
Ancak insan calismalari baglaminda
degerlendirildiginde fazla sayida klinik ¢alisma
olmadigi ve eksozom tedavisinin henliz deneme
asamasinda oldugu anlagiimaktadir. Ginimuzde
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eksozomlarin klinik olarak denendidi alanlar
baslica biyobelirte¢, ilag tasiyicisi, kanser asisi
ve tedavi amach kullanim olarak siralanabilir.
Eksozom tedavisinin uygulandidi klinik ¢alismalar
ClinicalTrials.gov (https://clinicaltrials.gov/)
adresinde tarandiginda yara iyilesmesi ve ciltle
iliskili patolojilerin tedavisine yoénelik su an igin 27
adet calisma vyuirutiimektedir. Konuyla ilgili
yayinlanmis  ¢alismalar incelendiginde, 12
haftalik randomize bir cift kor kontrolli klinik bir
arastirmada yuzdeki atrofik akne skarlarina

fraksiyonel CO, lazer uygulamasi sonrasi
adjuvan tedavi olarak cilde jel formunda
uygulanan yagd dokusu MKHE'lerinin klinik

etkinligini arastirilmistir. Calismada yag dokusu
MKHE’leri ile tedavi edilen taraflarda, ediimeyen
taraflara gore anlamli derecede bir iyilesme
oldugu gorulmustir. Ayni zamanda tedavi ile
iliskili eritem daha hafif ve tedavi sonrasi iyilesme
suresi daha kisa olmustur. Bu c¢alisma
MKHE’lerinin cilt yenilenmesinde kullanilan ylizey
yenileme cihazlari ile birlikte uygulanmasinin
hem etkinlik hem de guvenlik agisindan atrofik
akne izlerinin tedavisinde sinerjik etkiler
saglayabilecegini ortaya koymustur (34).

Yakin zamanda yayinlanan bir olgu ¢alismasinda
ise, kafa derisindeki anjiyosarkom nedeniyle
neoadjuvan kemoterapi, ardindan eszamanli
kemoradyoterapi, genis lokal eksizyon ve serbest
flep ve kismi kalinlikta deri grefti uygulanan 60'h
yaslarda bir erkek hastada 1 yil boyunca
iyilesmeyen 2 kronik yara gelistigi bildiriimistir. Bu
hastaya 7 ay boyunca debritman islemi sonrasi
anti-enflamatuvar ve anjiyojenik blytume faktorleri

ile zenginlestirilmis trombosit kaynakh
Saflastinimis Eksozom UriinG (PEP)
uygulanmigtir.  Arastirmacilar bu olguya

uygulanan PEP tedavisinin yaralarda %96 ve
%100 oraninda iyilesme sagladigini, herhangi bir
yan etki ve komplikasyon goériimedigini
bildirmislerdir (35).

Bir bagka olgu calismasinda, akne, hafif akne
izleri ve melazmasi olan 31 yasindaki bir kadin
hastanin  yliz, go6glis ve sirt bolgelerine
fraksiyonel non-ablatif lazer tedavisi yapilmistir.
Hasta son wuygulamadan sonra rahatsizlik
acisindan degerlendirilmis ve 1s1 rahatsizlidi,
yanma ve batma icin 10 Uzerinden 8 agri seviyesi
bildiriimigtir. Degerlendirmeden sonra, tedavi
alanlarina toplam 3 mL insan plasentasi kaynakli
MKH’lerden elde edilen eksozom serumu
uygulanmigtir. Uygulamanin hemen ardindan,
hasta rahatsizlik siddetinin 10 Uzerinden 4'e
distigind  bildirmis  olup  hastanin  ilgili
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bélgelerindeki eritem ve sigliklerinin iyilesme
suresi de azalmistir. Ayni arastirmacilarin bir
baska olgusu ise alt dudaginda képek 1sirngi olan
49 yasinda kadin hasta olup acil serviste yapilan
yara dikisinden 20 saat sonra tedavi igin
dermatoloji klinigine bagvurmus ve hastanin yara
bdlgesine 2.5 mL eksozom, her seferinde birkag
damla olacak sekilde, 10 dakika boyunca
uygulanmigtir. Eksozom uygulamasindan 18 saat
sonra yara iyilesmesi gézlemlenmis ve 10.ginde
ise yara tamamen kapanmis, fibrotik doku belirtisi
olmadan, minimal iz ve duyusal ve motor
fonksiyonlari korunarak iyilesmistir (36).

Cilt rejenerasyonu ve kozmetik dermatoloji
agisindan eksozom uygulamasinin olumlu etkileri
birkag klinik arastirma ile desteklenmistir. Bu
calismalardan birinde, Proffer ve arkadaslari,
insan trombositlerinden tiretilmis eksozomlar
iceren topikal bir serum kullanarak 56 kisinin yer

aldigi 6 haftalik bir klinik denemede cilt
saghginda onemli iyilesmeler ve kizariklk,
kingikllk ~ ve  melanin  Uretiminde azalma

g6zlemlemiglerdir (37). Diger bir caismada, Park
ve arkadaglari, 28 kisi lizerinde, 12 haftalik tedavi
sonrasinda mikro igneleme ile uygulanan insan
yvag MKHE’lerinden tiretilmis eksozomlarin,
yalnizca mikro igneleme ile karsilastirildiginda cilt
estetigini onemli Olglide iyilestirdigini
bildirmiglerdir. Eksozom uygulanan hastalarda
kolajen igerigi artigi, kingikliklarin azalmasi,
elastikiyet, nemlendirme ve pigmentasyon
bozukluklarinda anlamli dizelme elde edilmistir
(38).

TARTISMA
Vicuttaki tim hicrelerden  kaynaklanabilen
eksozomlar, biyolojik olarak aktif bilesenlerin

tasinmasi, hicre igi bilesenlerin uzaklastiriimasi
ve ila¢ tasiyicilar olarak iglev goérmektedirler.
MKH kaynakh eksozomlar, yara iyilesmesini ve

Kaynaklar

cilt rejenerasyonunu tesvik etmede MKH'lere
gbre belirli uygulama avantajlarina  sahip
olabilirler. Eksozom kaynagi olarak insan yag
dokusu, kemik iligi ve gbébek kordonu kaynakh
MKH’ler yara iyilesmesi igin en ¢ok calisiimis ve
olumlu sonuglar alinmis hicreler olup gelecekte
umut verici yeni terapétik strateji olarak kabul
edilmektedir. MKH-eksozomlarinin klinik
uygulamasi titiz bir kalite yénetimini gerektirir ve
bu nedenle hucrelerin, kiltir serumunun ve
eksozomlarin  izolasyonunu iceren  yuksek
derecede bir standart protokoller kullaniimahdir.
Eksozom izolasyonu igin teknikler cgesitlidir ve
ultra santrifij, boyut filtrasyonu, boyut ayirma
kromatografisi, polimer ¢oktirme ve birkag yeni
birlesik teknikleri icerir (8, 20, 21). Ancak, su an
icin MKH-eksozomlarinin izolasyonu, tasinmasi
ve korunmasi veya tanimlanmasi i¢in tam olarak
standardize edilmis bir protokol yoktur.

Gunimizde, piyasada cilt ve sac tedavisi icin
eksozom igeren gesitli Grlnler bulunmaktadir. Bu
drtnlerin  birgogu lazer tedavileri ve mikro
igneleme gibi minimal invaziv prosedurlerle
birlikte kullaniimak Uzere  tasarlanmigtir.
Popdulerliklerinin  artmasina  ragmen,  klinik
kanitlarin yetersizligi, yara iyilesmesi ve kozmetik
dermatolojide yaygin olarak kullaniimalarini
heniiz hakli gikarmamaktadir.

SONUG

Sonug olarak; eksozom tedavisinin guvenligi ve
etkinligini, tedavi dozunu, hicre kaynagini ve
uygulama sikhdini optimize etmek icin genis
kapsamli klinik aragtirmalara gereksinim vardir.
Cikar g¢atismasi: Bu makaleyle baglantili olarak
herhangi bir ¢cikar catismasi yoktur.
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yurGtilmesine ve analizine katkida bulunduklarini
ve son halini onayladiklarini beyan etmektedir.
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Nonclinical safety assessment of vaccines: up to date applications
Asilarin klinik disi glivenlik degerlendirmesi: glincel uygulamalar

Nefise Ulkii Karabay Yavasoglu

Ege University Faculty of Science, Department of Biology, Izmir, Turkiye

ABSTRACT

Vaccines have a great impact on global health. These pharmaceutical products are prophylactic
agents administered to healthy individuals, involving infants and children. Therefore, it is important to
demonstrate the safety of them with nonclinical studies before the start of clinical trials. Nonclinical
assessment includes product characterization, both in vitro and in vivo testing of vaccines, adjuvanted
vaccines or vaccine adjuvants. In vivo safety studies include pharmacology studies, pharmacokinetic
studies, general toxicity studies, developmental and reproductive toxicity, genotoxicity and
carcinogenicity studies, and immunogenicity assessment. These tests should be conducted in
compliance with GLPs. Nonclinical studies are conducted to determine safety and appropriate dose to
induce an immune response in animal models. A benefit-to-risk profile is considered for each vaccine
because of many factors that affect nonclinical and clinical toxicities. Herewith, the non-clinical safety
evaluation of vaccines, including toxicity testing, has been focused. Nonclinical testing requirements
are an essential tool to determination of the safety and efficacy of vaccines.

Keywords: Nonclinical safety assessment, in vitro studies, in vivo studies, toxicity.

oz

Asilarin kiiresel saglik lzerinde bliylik etkisi vardir. Bu farmasétik driinler, bebekleri ve ¢ocuklari da
kapsayan saglikli bireylere uygulanan profilaktik ajanlardir. Bu nedenle klinik arastirmalara
baslanmadan 6nce bunlarin giivenliginin klinik éncesi calismalarla ortaya konmasi énemlidir. Klinik
disi degerlendirme, asilarin, adjuvanlanmis agilarin veya asi adjuvanlarinin hem in vitro hem de in
vivo testlerini igeren (iriin karakterizasyonunu igerir. In vivo givenlik calismalari farmakoloji
calismalarini, farmakokinetik c¢alismalari, genel toksisite ¢alismalarini, gelisimsel ve (lireme
toksisitesini, genotoksisite ve karsinojenisite c¢alismalarini ve immiinojenisite degerlendirmesini
kapsar. Bu testler iLU'ya uygun olarak yapiimalidir. Hayvan modellerinde immiin tepkiyi tetiklemek igin
glvenligi ve uygun dozu belirlemek amaciyla klinik digi ¢calismalar ydriitilmektedir. Klinik disi ve klinik
toksisiteleri etkileyen bircok faktér nedeniyle her agi icin bir fayda-risk profili dikkate alinir. Bu
derlemede agilarin toksisite testleri de dahil olmak (lizere klinik digi glivenlik degerlendirmesine
odaklaniimigtir. Klinik digi test gereklilikleri, asilarin glivenliginin ve etkinliginin belirlenmesinde énemli
bir aragtir.

Anahtar Sézciikler. Klinik disi glivenlik degerlendirmesi, in vitro g¢alismalar, in vivo calismalar,
toksisite.

INTRODUCTION

Vaccination of healthy people against childhood or infectious diseases from the first year of their lives
is a very important issue for public health. Over the years, many diseases are largely controlled by
effective vaccination programs. For example, while the number of paralytic cases of polio around the
world before vaccine was over 350,000 per year, the disease was eliminated with vaccination in the
1960s and 70s.
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According to 2016 data, the disease was still
prevalent in 125 countries in the world and the
annual number of cases with paralysis was
reduced by more than 99% with 42 cases (1).
Nowadays, over two billion people suffer from
infectious diseases prevented by vaccinations. It
is a large fact that prophylactic vaccines prevent
disabilities and diseases on public for years. In
addition to this, new generation therapeutic
vaccines are recently used for noninfectious and
chronic diseases such as cancer. However, the
concerns about potential risks of overall vaccines
often prevent the perception of their benefits (2).
Therefore, it is very important to demonstrate the
safety as well as the efficacy of vaccines. From
this point of view, a process was started to
identify a nonclinical assessment approach in
vaccine development in the 1990s (3).

Vaccines are special pharmaceutical products
that may include inactivated bacteria or virus
(inactivated whole-cell), inactivated toxoid, or
live-attenuated vaccine strains. Live- attenuated
vaccines with long-term immune response are
among the most effective vaccines against
human infectious disease according to European
Medicines Agency (EMEA). Live recombinant
vectored vaccines are produced using bacteria or
viruses and live recombinant vectors express
heterologous antigens by the antigen-encoding
genes (4,5). Attenuation and recombination
events in live- attenuated or recombinant vaccine
strains may carry risks related to the reversion of
vaccine strains to virulence (6). Therefore, the
attenuation mechanisms of vaccine strains
should be well defined. New generation vaccines
produced by recombinant DNA technology have
provided better protection than  some
conventional vaccines and they are safer. Among
these vaccines, subunit vaccines consist of
purified, recombinant or engineered proteins, or
peptides (7). Polysaccharide and conjugated
vaccines can also be considered in this group.
These vaccines differ from inactivated vaccines
contain only the antigenic parts of the pathogen
and they are safer than the live-attenuated
vaccines. Also, nucleic acid vaccines and
therapeutic vaccines currently used for immune
response (8,9). In DNA vaccines, genetically
engineered DNA (DNA plasmid having antigens)
is used to stimulate both humoral and cellular
immunity (10).

Vaccines also contain other components such as
adjuvants, stabilizers, preservatives, and trace
substances produced during the manufacturing
process alongside highly purified antigens (11).
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Adjuvants are pharmacological or immunological
agents included in vaccine formulations to
enhance the immunogenicity of vaccine antigens.
Although not all vaccines need adjuvants, many
vaccines -especially live-attenuated vaccines-
often include adjuvants/adjuvant systems. These
components consist of heterogeneous materials
such as salts (e.g., aluminum), oil emulsions
(e.g., squalene), lipid A derived from
lipopolysaccharide (LPS), saponin-based
mixtures and oligonucleotides (9, 12) and they
are not considered active ingredients (11).
Adjuvants used in vaccines must be determined
in keeping with the type of immune response and
should be used in accordance with
pharmacopoeia to avoid toxicity. The effects of
adjuvants should be revealed in nonclinical
immunogenicity studies (13-15). The safety of
vaccine adjuvant is evaluated according to the
specific vaccine in which it is used (13).
Therefore, each vaccine should be evaluated
individually and the safety assessment of them
should be thorough and continuous.

During the production and as end-product,
vaccines are tested in a number of nonclinical
and clinical evaluation studies (16). Nonclinical
assessments are considered as the initial step of
a vaccine guiding from the laboratory tests to the
clinical assessment (17, 18). For the nonclinical
assessments of vaccines, several guidelines
have been produced since 1997 by the major
regulatory and public health agencies such

as World Health Organization (WHO), the
European Medicines Agency (EMEA), the
International Conference on Harmonization

(ICH), the USA Food and Drug Administration-
Center for Biologics Evaluation and Research
(FDA-CBER), and other regulatory agencies.
These guidelines are shown in Table-1. In all
guidelines, the general principles of nonclinical
evaluations of vaccines and the regulatory
authorities’ expectations for new vaccines are
discussed. These guidelines have a similar
scope, and their nonclinical programs are with
significant alignment across agencies (19).
According to WHO Guideline on nonclinical
evaluation of vaccines (2005), nonclinical
evaluations of vaccines contain “all in vivo and in
vitro testing performed before and during clinical
development of vaccines” (15). The definition of
preclinical evaluation in this guideline is
described as “all in vivo and in vitro testing
carried out prior to the first testing of vaccines in
humans”. When both definitions are considered,
it is understood that nonclinical evaluation
includes preclinical studies as well as nonclinical
tests performed during the clinical trial phase.
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Table-1. Guidelines for the nonclinical assessment of vaccines for human use (Modified from Sun et al., 2012

(50)

Vaccine type

Guidelines

All vaccines

DNA and vector-based
vaccines

Recombinant vaccines

Viral vaccines

Adjuvants in vaccines

EMEA, 1997. Note for guidance on Preclinical pharmacological and
toxicological testing of vaccines, EMA/CPMP/SWP/465/95.

WHO Guidelines on nonclinical evaluation of vaccines, 2005 (WHO Technical
Report Series No 927, Annex 1). WHO/BS/03.1969.

FDA-CBER, 2006. Guidance for Industry: Consideration for developmental
toxicity studies for preventive and therapeutic vaccines for infectious disease
indications.

EMEA, 2001. Note for Guidance on the Quality, Preclinical and Clinical
Aspects of Gene Transfer Medicinal products, CPMP/BWP/3088/99

EMEA, 2008a. Guideline on the non-clinical studies required before first
clinical use of gene therapy medicinal products.

EMEA, 2010. Guideline on quality, non-clinical and clinical aspects of live
recombinant viral vectored vaccines, EMA/CHMP/VWP/141697/2009

WHO Guidelines for assuring the quality and nonclinical safety evaluation of
DNA vaccines, 2007 (WHO Technical Report Series, No 941)

FDA-CBER, 2007. Guidance for Industry: Considerations for Plasmid DNA
Vaccines for Infectious Disease Indication.

ICH Harmonized Tripartite Guideline, ICH S6 (R1), 1997: Preclinical safety
evaluation of biotechnology-derived pharmaceuticals (Addendum 12 June
2011)

EMEA, 2002. Note for Guidance on the development of vaccinia virus-based
vaccines against smallpox.

EMEA, 2007. Guideline on influenza vaccines prepared from viruses with the
potential to cause a pandemic and intended for use outside of the core dossier
context.

EMEA, 2008b. Guideline on dossier structure and content for pandemic
influenza vaccine marketing authorization application.

FDA-CBER, 2010. Guidance for Industry: Characterization and qualification of
cell substrates and other biological materials used in the production of viral
vaccines for infectious disease indications.

EMEA, 2005. Guideline on adjuvants in vaccines for human use,
CHMP/VEG/134716/2004.

WHO Guidelines on the nonclinical evaluation of vaccine adjuvants and
adjuvanted vaccines, 2013a (WHO Technical Report Series, TRS 987, Annex
2,2014)

EMEA: European Medicines Agency; WHO: World Health Organization; ICH: International Conference on Harmonization; FDA-
CBER: United States Food and Drug Administration

A clearly defined vaccine-specific developmental
strategy is crucial to ensure the efficient and
successful development before initiation of
nonclinical and clinical evaluations (18-20).
Similar  with chemical drugs, vaccine
development process typically comprises many
phases. These phases are shown in Figure-1.

The nonclinical assessment of a vaccine
development process is carried out in multiple
stages and is a complex multidisciplinary activity
(21). The vaccine components and the final
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vaccine product are tested for purity, sterility,
potency, consistency, activity, and stability. Also,
vaccines are assessed for efficacy, toxicity,
immunogenicity and safety. These tests are
conducted both in vitro (in the laboratory) and in
vivo (in animal models), and both studies
contribute to vaccine characterization and safety
evaluation (12). Nonclinical assessment studies
in relevant animal models are more valuable for
identifying potential risks of the vaccines.
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Figure-1. A vaccine development, production,
evaluation and marketing process. This
process carries out depending on Good
Manufacturing Practices (GMP), Good
Laboratory Practices (GLP), Good Clinical
Practices (GCP), Guidelines of Major
Regulatory  Agencies and  National
Regulatory Authorities.

However, animal tests should be performed
according to the national and international animal
welfare acts, appropriate biosafety necessities
and compliance with Good Laboratory Practice
(GLP) (OECD Principles on GLP, 1998 (22);
WHO Manual of Laboratory Methods, 1997 (23);
WHO Laboratory Biosafety Manual, 2020 (24);
Code of Federal Regulations 21 CFR 58, 2024
(25)). Nevertheless, there are some limitations in
animal testing. The immune responses in animal
models may not project human studies due to
species specific susceptibility to infection by
viruses, bacteria, and other microorganisms.
Despite this, animal models in toxicology and
pathophysiology can be used to predict human
outcomes (26). As a result, there has been an
increased focus on nonclinical evaluation of
vaccines in recent years (2). The candidate
vaccine must be tested in comprehensive
nonclinical studies and appropriately designed
clinical trials (21). Nonclinical assessment
requirements of a candidate vaccine include:

1. Characterization of candidate vaccine
(quality control testing program)

2. Pharmacodynamics studies (Primary
pharmacodynamics studies: proof of
concept testing and protective efficacy
studies in animal models, secondary
pharmacodynamics and safety
pharmacology studies)

3. Pharmacokinetic studies

4. Preclinical safety testing (toxicity studies
in animal models)

All these assessments play a crucial role in
providing safety of vaccines and, they eliminate
candidate vaccines that have inadmissible risks
for clinical assessment testing on human (5).
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NONCLINICAL ASSESSMENT

According to WHO, the potential toxicity of a
vaccine should be assessed not only prior to
initiation of human trials, but also throughout
preclinical studies. Preclinical assessment is
essential in moving a vaccine from the laboratory
to the clinical studies and this assessment
includes all test procedures such as
characterization of vaccines, primary
pharmacodynamics and safety testing on animals
carried out prior to human clinical trials (18, 19).
However, nonclinical assessment may only be
needed when changes in the manufacturing
process or product formulations are made or to
further study potential safety concerns that may
have arisen from phase | and Il clinical studies or
that have been reported in the literature for
similar products (15).

Characterization of Candidate Vaccine

Vaccines are a unique category  of
pharmaceuticals, and they have to be both
effective and extremely safe. The biological
nature and the manufacturing process of the
candidate vaccine are important factors to be
considered in the plan of nonclinical assessment
of vaccines. The quality, potency and safety of
vaccines may vary depending on the
manufacturing conditions. In case of any
modification in the manufacturing process of a
vaccine, the quality, efficacy and safety should be
re-evaluated (15). Therefore, the manufacturing
process of vaccines must be carried out in
accordance with Good Manufacturing Practices
(GMP).

Vaccines are derived from well-characterized
materials and include disease-specific antigens
such as live/attenuated viruses or bacteria, viral
vector-based products, virus-like particles,
virosomes, purified protein antigens (natural or
produced by recombinant DNA technology),
peptides, glycoproteins, protein conjugates, novel
nucleic acid systems, polysaccharides etc. All
these elements pose challenges for
characterization (27). Occasionally, purified
antigens can produce weak immune responses,
So it is very important to choose an appropriate
vaccine delivery system that enhances and
encourages a protective immune response (21).
Some of vaccines are produced using prokaryotic
or eukaryotic microorganisms (15). These
organisms can be highly immunogenic and
stimulate an immune response like a natural
infection (21). To identify antigens against
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infectious disease, information about structure of
pathogen, route of entry into the body; interaction

with host cells and cellular receptors, and
mechanisms of pathogenicity should be
identified. Any possible alteration in these

organisms may affect the vaccine product and for
this reason the establishment of main seed
strains and seed-stocks is required for vaccine
production. Using appropriate characterization
methods for candidate vaccine depending on its
component is very important for their clinical use.
Therefore, effective  physico-chemical and
biological characterization methods are needed
for the vaccine candidate. Also, vaccines should
be tested for content uniformity (28).

For vaccine safety, it is crucial to characterize the
physicochemical and functional properties of
vaccine antigens and vaccine adjuvants as well
as formulation and antigen—adjuvant interactions
in the final vaccine formulation (27). The quality
and stability of the antigen, adjuvant or
adjuvanted vaccine formulation must be
comprehensively evaluated before their use in a
nonclinical toxicity study (29). The
characterization of antigens and adjuvants used
in the primary pharmacology, nonclinical safety
pharmacology, nonclinical toxicology and human
clinical studies should be consistent and well-
documented. It is recommended that the same
lots of antigen and adjuvant used in the final
formulation for clinical trials should also be used
in non-clinical toxicology studies (28).
Characterization of a Vaccine Antigen

It is important to monitoring specific parameters
with in-process control during the process and to
quantify the characteristics of the final vaccine
antigen once all process stages are completed
(27). Although the systems and processes used
for production of vaccine antigens may vary, a
number of physicochemical parameters such as
size, homogeneity, purity, quantity, identity and
stability should be measured for vaccine
antigens. The vaccine characterization methods
are based on the study of physical-chemical
properties using analytical methods. For antigen
characterization, physico-chemical and
immunochemical techniques are used (27).

For production of protein/glycoprotein-based
vaccine antigens, different expression systems
are used. Multi-step purification process is
required for this step. Protein analysis and
characterization process for these vaccine
antigens include protein structure analysis,
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activity, physico-chemical and immunochemical
properties, protein quantity, potency and
biological activity, purity/impurities and
contaminants determination (30). Purity which is
one of the main physicochemical parameters is
used to determine the percentage of active
vaccine antigens in the final bulk (27).
Electrophoretic and chromatographic methods
(for peptide length, isoelectric pH, size, charge,
polarity etc. determination), sedimentation and
light scattering analyses (for mass/size,
mass/charge measurement) are used to assess
the purity of recombinant-protein/glycoprotein-
based vaccine antigens (27, 31).

Viral material has the propensity for particle
formation and aggregation. For the investigation
of these circumstances during manufacture and
especially  storage, analytical techniques
comprising chromatographic methods such as
liquid chromatography (LC), liquid
chromatography - mass spectrometry (LC-MS)
are used. (32). These techniques allow the
studies of the entire virus or profile of the viral
proteome (32). Viral proteome fingerprinting can
be done by chromatography (such as HPLC),
Matrix-Assisted  Laser  Desorption/lonization
(MALDI) mass  spectrometry and  gel
electrophoresis (such as SDS-PAGE)
techniques. For vaccines containing
oligonucleotide, accurate revealing of
physicochemical characteristics such as identity,
purity, quality, strength, structure characterization
etc. are required (32). Molecular weight and
molecular sequencing are used for assurance of
the identity of an oligonucleotide (33). The purity
and impurities analysis of the oligonucleotide are
performed with chromatographic methods (34).

Throughout the entire vaccine development
process -from initial characterization to final
manufacturing and testing- these technologies
are invaluable. The methods used in the
characterization and control of currently licensed
conventionally produced vaccines are probably
not applicable to new vaccine products
developed using advanced technology to protect
against the same infection (15). Also, specific
guidelines have been improved for the
production, characterization and quality control
and evaluation of vaccines. These guidelines and
standards are described for each vaccine by “The
Expert Committee on Biological Standardization”
in the WHO.

Stability Tests of a Vaccine

The stability of a vaccine refers to its ability to
maintain its physico-chemical and biological
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properties within defined limits throughout its
shelf life. Vaccines are complex mixture and
unique. Therefore, stability of each vaccine
should be evaluated specifically. The stability of a
vaccine has a great impact on immunization. For
this reason, the potency of a vaccine is evaluated
during stability studies. Also, the use of physico-
chemical characteristics of a vaccine in stability
evaluation allows monitoring of any changes in
vaccine antigen over time (35,36).

Stability evaluation of a vaccine is a continuous
process at all stages from the development of the
vaccine to post-license monitoring (See Fig 1)
(37,38). In the past, stability tests had been
focused on efficacy of vaccines at different
temperatures. This is because vaccines are very
sensitive to inactivation by environmental factors
such as temperature, time, handling and storage
conditions (15,39). As some vaccines are
oversensitive to light factors such as light also
should be considered in the development of new
vaccines (35). Stress testing studies that are not
regularly performed as part of a stability
evaluation, are used to detect the intrinsic
stability of a vaccine (35). Stress testing is
performed under extreme conditions such as
extreme temperatures or light.

Sufficient data to elicit the stability of a vaccine
entering human clinical studies should be
collected during nonclinical assessment. Vaccine
stability data are usually collected in two stages:
Real storage condition studies in suggested
storage temperature and accelerated stability
studies in higher temperatures (35). In these
tests, vaccine characteristics including biological
activity especially potency, are determined. For
licensing purposes, long-term stability data
should be obtained under real storage conditions
and these results should be supported by
accelerated stability studies (35,38).

Potency Tests of a Vaccine

Potency of a vaccine is defined as the measure
of specific ability or biological activity using a
proper quantitative biological test such as
laboratory tests or experimental animals (15).
The immunogenicity of a vaccine is determined
by potency and immunogenicity (primary
pharmacodynamics) tests (See Section 2.2.1).
Potency tests are based on the measure of the
biological activity to demonstrate the protective
immunity of a vaccine however do not guarantee
that the vaccine will provide a protection in all
cases. Even the well characterized, highly
purified or synthetic antigens may lack the ability
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to activate the innate immune system. Due to the
complex structure and immune response of the
pathogen, the efficacy of the vaccine in potency
tests may not always accurately predict vaccine
efficacy. In some cases, vaccines that have
passed control potency tests may not always
provide sufficient efficacy (40). Therefore,
potency evaluation is used to confirm the
consistency of the manufacturing process, and
this action is performed on vaccine lots (15).
Potency tests of a vaccine is the measurement of
the biological activity of the vaccine according to
the well-defined reference materials with known
bioactivity.

In routine potency evaluation, classical challenge
tests are conducted on animals. The animals are
first immunized with the candidate vaccine and
then infected with the pathogen organism. The
control group is only exposed to the pathogen. As
a result of the infection, the percentage of
animals that show specific symptoms or die in the
test groups is recorded. This method has been
shown to be very effective in demonstrating the
potency of the vaccine. However, it needs to find
alternatives to the use of laboratory animals. In
addition to this, where no proper animal model
exists for challenge tests, potency is based on
measurement of immunogenicity with generally
serological tests (15, 41). Potency tests for live
attenuated vaccines generally differs from the
others. In the measure of potency for live
attenuated viral vaccines, the infectious titer in
cell culture or chicken embryos is considered. In
live attenuated bacterial vaccines, the number of
colony forming unit (CFU) is measured for
potency. These methods may not be adequate
for vectored vaccines that express heterologous
vaccine antigens and, in this case, other methods
such as the guantitation of the expression of the
insert should be used (15).

Standard and reference materials should be used
in all processes (immunogenicity, potency etc.)
within the scope of quality control test program of
vaccines. Numerous guidelines and
recommendations that outline the fundamental
principles for the formulation and production of
vaccines, characterizations of vaccine antigens
and adjuvants, quality control of vaccine
formulations, and antigen—adjuvant interactions
are available (27). The European Pharmacopoeia
for pharmacopeial requirements of vaccines is
also established (15).

Pharmacodynamics Studies

Pharmacology studies as part of the nonclinical
assessment of vaccine have been conducted for
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many years (42). In the development of
pharmaceutical products, pharmacodynamics
tests are performed to detect pharmacological
responses. Pharmacodynamics studies are
carried out in three main categories: Primary
pharmacodynamics, secondary
pharmacodynamics, and safety pharmacology
studies (42,43). Primary pharmacodynamic
studies are generally carried out during the
discovery stage of a pharmaceutical product
development and not generally carried out in
accordance with GLP requirements, while the
other pharmacology studies are expected to be
conducted to GLP standards, when their results
are used for human safety testing (44). Data of
the primary and secondary pharmacodynamics
studies of the vaccine also contributes to the
safety evaluation of the vaccine. In these studies,
vaccine immunogenicity (protective efficacy) for
the desirable immune response and vaccine
immunotoxicity for the undesired/unexpected
immune response are evaluated (45).

Primary Pharmacodynamics Studies

During a vaccine development, vaccine
immunogenicity should be evaluated by primary
pharmacodynamics studies (3). In vitro/in vitro
primary pharmacodynamics studies are proof-of-
concept testing in animals and are performed to
investigate the mode of action and primary action
in target system of the vaccine, while secondary
pharmacodynamics studies are performed to
reveal the resultant action in these systems (29,
44).

Immunogenicity data obtained from small animal
species (e.g. mice, rat and ferret) are expected
before clinical studies, because these studies are
crucial because the ability of the vaccine to elicit
an immune response cannot be fully assessed in
humans without initial animal testing. Therefore,
to provide evidence regarding the potential
protective efficacy of a vaccine, challenge (or
protection) studies with the infectious agent
should be carried out in a proper animal model
(46). These studies should be conducted using
the strain intended for the candidate vaccine and
should be involved an assessment of immune
responses according to dose and dosing interval
of vaccine. Immunization studies for protective
effect of a vaccine conducted in animal models
should be planned to evaluate related immune
responses (antibody production level, class and
subclass of antibody produced, duration of
immune response and cell-mediated immunity)
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(15,47). Functional immunogenicity leading to
protection such as the formation of neutralizing
antibodies, immune complex formation, and
interactive relation with immune cells should also
be investigated in vaccinated animals (47). In
determining the immunological characteristics of
the vaccine, immunogenicity data generated from
the animal models are useful. This data help
about the dose selection, dosing (vaccination)
schedules and administration routes of the
vaccine to support for both nonclinical and clinical
study plan (15,44). Determining the dosing
schedules for vaccines, in vaccinated animals,
seroconversion rate, seroprotectivity, mean
antibody titers or cell-mediated immunity of the
biologically active component in the vaccine are
assessed apart from the primary
pharmacodynamics  studies  (48). Immune
response studies in animal models are also
beneficial to document consistency of production,
especially during the verification stage of a
vaccine manufacturing process.

To confirm whether the animal model is suitable
for immunogenicity studies, challenge studies
could be used (15). It should be taken in
consideration that some animal models often fail
to foresee immune response and efficacy in
humans, because humans and animals have
different immune systems, their mechanisms of
antibody induction vary depending on the origin
and the immunological characteristics of the
vaccine. For this reason, appropriate reference
materials should be used in all processes for
comparative immunogenicity assessment (49).
Pharmacodynamics studies may also be planned
to determine interference between vaccine
antigens and live organisms (15,45,50). When
the candidate vaccine consists of many defined
antigen, the response to each antigen should be
assessed separately (15,51). If a vaccine
interacts with  other vaccines, reciprocal
antagonism may occur, so co-administration of
two or more vaccines should also be assessed
(47).

The pharmacology of an adjuvant; if used; should
be evaluated by pharmacodynamics studies
according to the “Guideline on adjuvants in
vaccines for human use” (14) or “Guidelines on
the nonclinical evaluation of vaccine adjuvants
and adjuvanted vaccines” (29). Proof-of-concept
studies are also recommended to support the use
of an adjuvant in vaccine formulations. Vaccine
adjuvants can induce or modify an immune
response and the immunogenicity to the antigen
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could be enhanced by the adjuvant (45).
Therefore, relevant animal models should
demonstrate the increased immune response to
the adjuvant/antigen combination and ensure
protection against a challenge of infectious agent
(14, 52). Besides, mechanism of action of the
adjuvant should also be assessed in the absence
of the vaccine antigen (29). In vitro assays may
provide valuable insights in understanding the
mechanism of action of a particular adjuvant and
may also provide precious supplementary data to
animal studies. These assays are important
especially when there are limitations such as
species-specific differences in animal models
(29). For this purpose, antigen-expressing cells,
other immune system cells or complex tissue
culture systems mimicking lymphoid tissue are
used to evaluate the effects of adjuvants by
quantifying activation parameters (45, 53).

Safety Pharmacology Studies

Safety pharmacology studies are carried out to
investigate the secondary pharmacological
effects, potential undesirable (adverse)
pharmacodynamic and pathophysiological effects
and to show any functional effects of vaccines on
the major physiological systems (9,54). This
assessment is conducted on a case-by-case
basis (9). The mechanisms of the adverse
pharmacodynamics effects are also investigated
in these studies.

According to ICH Guideline S7A, three types of
safety pharmacology studies are described (42).

1. Standard battery of tests: these involve the
assessment of effects on especially central
nervous (alteration in body temperature,
motor  activity, behavioral  alteration,
coordination, and sensory/motor reflexes),
the respiratory system (changes in
respiratory function) and circulatory systems.
These should generally be completed before
clinical trials (46,54-57).

2. Supplemental studies: These focus on more
complicated systems such as
gastrointestinal, renal and immune systems
(55). Especially, vaccine adjuvants or
adjuvanted vaccines have the potential to
influence physiological functions beyond the
immune system (29).

3. following up studies of standard tests (42):
These studies are carried out for the
characterization of adverse effects observed
in previous studies, because these adverse
effects on organ function are not readily
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determined by standard toxicological testing

(55).
Research the any effects of the vaccine
formulation on vital functions are not generally
essential unless suggested by the authorities
(57). There is a discrepancy between guidance
documents about safety pharmacology studies.
These studies are routinely performed according
to the European guidance (47), while they may
not be required according to the WHO guidance
(15).
Safety pharmacology studies are conducted on
intact animals, isolated organs or other test
systems with relatively low costs. The
implementation of in vitro, ex vivo, and in vivo
preliminary tests within the scope of these
studies helps with the decision on whether
continuing vaccine development phase or not
(55). In these studies, GLP compliance is
recommended but not strictly necessary. In vivo
studies should be carried out in the same animal
species used for primary pharmacodynamics or
other nonclinical pharmacology studies. The
reasons for the selection of animal species used
in pharmacology and safety assessment studies
should be explained. To reduce animal use,
conception should be given to inclusion of any in
vivo evaluations as additions to general toxicity
studies (29, 57, 58). Due to ethical reasons, 3R
rules should be applied for the use of animals
and further in vitro techniques should be
developed (28, 59). Generally, there is a
tendency to combine safety pharmacology
studies with toxicology assessment (47). This
incorporation provides advantages such as
increasing sensitivity with the large number of
animals used in toxicological studies, reducing
the number of animals needed for safety
evaluation and cost reduction (42,55).

Pharmacokinetic Studies

Pharmacokinetic studies that are performed
during the nonclinical stage support the
pharmacology studies are an integral part of
pharmaceutical product development process
(60, 61). While pharmacodynamic studies are
conducted to determine the immune response of
the organism to a vaccine or vaccine antigen,
pharmacokinetics assays involve the quantitative
evaluation of the time course of absorption,
distribution, metabolism, and excretion of the
vaccine (55, 62). These studies also play a
critical role in explanation of efficacy and
toxicology of vaccines as well as determining
optimal dosage and formulation (63).
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Pharmacokinetic studies ensure a mathematical
basis to assess the time course of
pharmaceutical products and their effects in the
body. It is supported to perform pharmacokinetic
studies on vaccines for improve their
development and reduce the chances of negative
health effects resulting from vaccination (50).
However, vaccines do not establish a
pharmacodynamics and pharmacokinetic profile
except for non-antigen components of vaccines
such as excipients (55,62). Since Kkinetic
properties of antigens do not provide beneficial
data for determining of the vaccine dose,
pharmacokinetic studies (determining serum
concentration of antigens) for vaccines are

generally not required (16). However, these
studies might be applicable if the vaccine
contains adjuvants or excipients, because

adjuvants might be distributed over the body.
Pharmacokinetic studies for alone adjuvant and
an adjuvant/antigen combination should be taken
in consideration (14).

Seroconversion is the production of detectable
specific antibodies in blood serum against the
infectious agent (62). The presence of an
antibody response after administration of vaccine
to the organism demonstrates that an immune
response has been initiated and a specific
antibody becomes dominant in the serum (21).
The original antigen that caused the
seroconversion is no longer detectable in the
blood, but the antigen-antibody immune complex
is detectable. Seroprotectivity refers to the
protective effect gained after immunization or
after infection, measured as the percentage of
vaccinated subjects who achieve seroconversion
(62). After vaccination (or infection) there is no
direct correlation between the magnitude of the
antibody response and the rate of protection (21).
Absence of the antibodies after vaccination does
not mean zero protection effect. In vaccines, this
effect may be mediated by cellular immunity.
When determining the vaccination schedule for
vaccines, seroconversion and seroprotectivity of
the vaccine need to be investigated (62).
Antibody production in response to vaccination is
an indicator of immunogenicity, not efficacy.
Nonetheless, experience on vaccines has proved
that the linkage between immune response and
vaccine effect is so robust even though the
antibody is only part of the protective immune
response. Mature antibody response is accepted
for licensure (21).
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Preclinical Safety Testing

Vaccines are applied to healthy people for
prophylactic purposes; therefore, it is important to
demonstrate the safety of them. Vaccine safety is
subsequently monitored and evaluated by
multiple aspects and at many levels during
vaccine development process (12). For safe use
of a vaccine on human, they are assessed with a
number of nonclinical safety assessment studies.
Safety pharmacology and toxicity assessment in
vitro or in relevant animal species are required
before the human clinical trials with a candidate
vaccine (11). The aim of these studies is to
identify the potential toxic effects (16,64). These
assessments play significant roles in providing
vaccine safety. The nonclinical safety studies
allow the identification of potential toxicities
expected in humans and eliminate vaccine
candidates that have intolerable risks for human
clinical trials (5, 16, 64). These evaluations
include safety pharmacology studies, nonclinical
pharmacokinetic studies, and general and/or
special toxicity studies in animal models (44). In
addition to this, in vitro and in vivo assays involve
the identity, purity, and potency of the vaccine
play an important role in assessing of vaccine
safety (65). Seroconversion, seroprotectivity and
efficacy of the active component of the vaccine
are the basis for determination of the schedule
for vaccination (48) (See Section 2.3.).

Toxicity Assessment

There are different nonclinical toxicology studies
for the evaluation of new vaccine safety. These
are basic toxicity assessments (single and repeat
dose toxicity studies, local tolerance assessment)
and additional toxicity assessments (reproductive
and developmental toxicity study,
mutagenicity/genotoxicity and carcinogenicity
studies) (3). Before the human clinical studies,
basic toxicity studies are considered as the
minimum requirement for safety evaluations (15).
These studies can ensure information to support
the conclusion that it is rationally safe to continue
clinical studies (52). The nonclinical toxicology
studies should also allow for evaluation of local
tolerance (15, 45). According to WHO Guideline,
the toxicity evaluation studies of the vaccine
formulation may be combined with
immunogenicity or safety pharmacology studies
or performed as stand-alone toxicity studies (15).
However, according to the EU guidance, stand-
alone toxicity studies are not generally
demanded, and these studies should either be
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integrated into safety studies or be performed as
repeat-dose toxicity studies (16). In addition to
this, nonclinical toxicity assessments are not
required in the vaccine combinations with known
antigens (16,66). Although the content of the
EMEA guideline in the scope of toxicity
assessments is somewhat different from that
described in the WHO guideline and the other
guidelines, all guidelines suggest a case-by-case
approach to nonclinical safety evaluations of
vaccines (52, 66).

In nonclinical safety studies of a vaccine, it is
significant to determine both immunogenic and a
safe dose in animals and to define potential
target organs for toxicity studies (52). The aim of
the nonclinical toxicity evaluation is to
characterize the potential toxic effects of a
vaccine before the human clinical trials.
Achievement of the nonclinical toxicology studies
depends on a lot of factors such as appropriate
experimental study designs, relevant animal
model, and eliciting an effective immune
response (65, 67). The parameters such as the
right animal species and strain, dose level and
immunization schedule, the route of
administration, duration and frequency of
treatment and assessment of endpoints (e.g.
clinical blood chemistry, antibody response and
necropsy evaluations) should be considered in
animal toxicology studies (15).

The use of up-to-date animal models to detect
rare or particular toxicities that may appear in a
specific  human subpopulation is limited.
However, to evaluate the nonclinical safety of the
vaccine, toxicology studies using these animal
models play a crucial role (52). In these studies,
a single animal model is satisfactory provided
that it showed a proper antibody response to the
vaccine antigen. The study design should include
a clinical vaccine formulation group, an antigen-
alone group, an adjuvant-alone group, and a
negative control group (injected with saline) (3).
The antigen concentration of the vaccine in
nonclinical toxicology studies is a significant
factor. For this, human equivalent dose based on
the projected clinical dose should be
experimented to allow the generation of dose-
response curves to obtain higher safety margins
(3). The number of doses planned to be
administered to test animals should be equal to
or exceed the recommended number of doses in
humans (15). The intervals between dosing
depends on species and the expected immune
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response, such as the antibody response profile
induced by the vaccine antigens (3). Dosing
intervals in the toxicity studies may be shorter
(15). Although the standard application is 2-3-
week intervals, more studies should be made to
evaluate antibody levels in progress of time to
assure inclusion of the minimal interval in study
plan (3). If any adverse effects are observed
during these studies, this information is used to
estimate an initial safe dose and dose range for
the human clinical studies (3). It is recommended
that the lots of antigen and adjuvant in ultimate
vaccine formulation used in the human clinical
studies should be same with the lots tested in
non-clinical toxicology studies. According to
WHO, these lots should be produced in
accordance with the GMPs (68).

Administration route of the vaccine in the toxicity
studies must be same route of administration with
that in the clinical studies. If the vaccine will be
implemented in human using a particular device
such as aerosol vaccines, the same device
should also be used in the animal study (15). If
this is not possible, another application route may
be used with proper justification (16). If any toxic
findings are obtained from the safety studies
using a particular administration route, to
understand of toxicity spectrum of the vaccine,
using a different administration route in toxicity
studies may be useful (15). The common
administration routes are intramuscular,
subcutaneous or intradermal routes. Although
vaccines can be administered to experimental
animals in these routes, there are limitations to
large amounts of applications to rodents (9).

The toxicokinetic research conducted for vaccine
adjuvants are one of the nonclinical tests advised
by the regulatory agencies (63, 69, 70). These
studies are mostly typically conducted in
conjunction with toxicology studies and should
comply with GLP standards (56). The systemic
exposure of an adjuvant is determined by the
toxicokinetic assays in animals. The assays
determine the relationship  between the
administered dose and the time course of the
adjuvant. These studies also evaluate the
potential of the adjuvant to accumulate in a
specific organ or tissue. In the toxicokinetic
studies besides blood, other biological samples
should also be collected (71). Selection of the
test protocol and the plan of the study should be
described according to circumstances (55, 63,
69).
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Single Dose (Acute Toxicity) Studies

A single-dose toxicity study is a crucial part of
nonclinical study data. According to WHO
Guideline (15), in cases where the vaccine-
induced antibodies are expected to neutralize a
live viral vector, a single-dose study should be
performed. In contrast to WHO Guideline (15),
the EMEA Guideline (47) makes mention of
single dose toxicity studies. This guideline
indicates that data from at least one animal
species should be obtained, and these studies
should be performed with a dose that provides an
adequate safety margin relative to human dose.
In many situations, data from the single dose
toxicity studies is available from the repeat-dose
toxicity studies. These data are also available
from animal immune response studies or safety
pharmacology studies on the condition that
histopathology of target organs is included (16).
Therefore, generally when a repeated dose
toxicity study will be available, stand-alone single
dose toxicity study is not performed (9).
Notwithstanding, single-dose toxicity studies are
valuable in many situations. These studies can
ensure safety and preliminary tolerability of the
vaccine formulation and evaluate the acute
effects of the vaccine (3,16). These studies may
be important where antigens may have significant
pharmacological effect and where the immune
response induced by the first vaccination
significantly changes reactions to subsequent
vaccination (9).

Rodents are usually used in vaccine single dose
studies (9). In these studies, the administration
route and dose should reflect the clinical use. If
toxicity findings are determined in these studies,
the dose-response relationship should be
characterized (72).

Repeated Dose (General Toxicity) Studies

The main studies supporting the safety profile of
vaccines are repeated dose toxicity studies (9).
The repeated dose toxicity studies are very
important to assess multiple-doses vaccinations
suggested for immunizations of humans (52). For
vaccines that with require multiple doses
application in the clinical use, a repeated dose
toxicity study is generally required in one animal
species.  Although some vaccines are
administered only single dose in clinical use,
repeated dose toxicity studies are strongly
recommended for these vaccines (16,73).

The design of these studies was defined in WHO
Guidelines (15), and it was planned to use of the
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repeated dose toxicity study design for
pharmaceutical products as experimental model
for these products. However, vaccine specific
issues such as in determination of experimental
design, selection of dose levels, treatment period,
pharmacodynamics, monitorization, follow-up
period and a list of histopathology tissues should
be considered.

Appropriate control groups should be included in
this study design in order to assess the
reversibility of possible adverse events and to
investigate possible delayed adverse effects. In
these studies, it must be taken into consideration
whether the need for placebo or vehicle groups,
solely adjuvant and antigen groups, etc. (9).
According to the US, EU and Japan regulations,
at least one additional dose, relative to the
clinical trial should be added into this type of
study design because the number of
administrations in the toxicity study should
exceed the number planned for human
administration to provide the safety of the dosing
schedule (52). This is called to as the (n+1) rule
and this means that at least one more application
is required as in the recommended clinical
scheme (9, 52). The selection of animal species
in these studies should be carefully evaluated on
a case-by-case basis. The administration routes
and doses of vaccines should reflect the clinical
use. The dose administered to animals depends
on the planned clinical dose and the expected
immune response induced by the vaccine.
Vaccines should be administered as 2-3 weeks’
interval, rather than daily, doses according to
WHO guideline (15). The EMEA Guideline also
accepts the proposed episodic dosing using 2—3-
week intervals (47). Thus, a clinical immunization
schedule is simulated in animals with 4
administrations at intervals of 3 weeks. Repeated
vaccination protocol may result in an increasingly
immune response.

If applicable, single human dose (mL or mg/bw)
should be administered to animals. When it is not
possible, the maximum applicable dose that
exceeds the human dose that induces
immunogenicity in the animal should be
administered. Instead of this, it may be feasible to
apply the total volume to multiple sites using the
same administration route. However, in certain
situations that are poorly known of antibody
levels or other intended immune responses, to
justify the minimal interval in study design, the
primary and secondary immune responses may
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be evaluated over an extended period with
further studies (52).

According to WHO Guideline, a wide range of
information such as systemic and toxic effects on
the immune system and local inflammatory
reactions (See Section 2.4.2.), may be obtained
from the repeated dose toxicity studies. Clinical
monitorization should include general health,
weekly body weights, weekly feed consumption
and body temperature (52). After the dose
administration, interim data analysis of serum
biochemistry and hematology parameters should
be carried out. Local toxicity should be evaluated
prior to the vaccination and routinely day-to-day
following the vaccination until the local reaction is
resolved (74). At the end of the study, a gross
necropsy and complete tissue histopathology are
recommended. Histopathological assessment
should be done on especially immune system
organs and target organs. Also, other organs that
may be affected due to the administration route
and organs on the site of vaccine administration
should be assessed histopathological. In case of
the new vaccine products, whole tissue
examination is required (15, 52).

Local Tolerance Assessment

Local tolerance assessment could be carried out
either as a part of the repeated dose toxicity
study or as a stand-alone study according to
WHO Guideline (15). The aim of the local
tolerance studies is to observe tissue reactions at
the administration site and to evaluate with
histopathology (9). Local tolerance should be
evaluated at sites into contact with the vaccine
antigen due to the route of administration and at
sites incorrectly exposed to the vaccine (e.g. eye
exposure during administration by aerosol
vaccine) (15, 74).

Vaccines are commonly administered by
intramuscular, subcutaneous or intradermal
routes, and local reactions at injection sites are
not all that infrequent in clinical use. Local toxicity
should be assessed using a quantitative grading
system such as Draize test as a toxicological
standardization method to study irritation and
toxicity of substances applied to the skin or the
eye (9, 52, 75). If significant reactions are
observed, follow-up studies may be conducted to
examine the persistence of vaccine antigen or
adjuvant at the administration site. In case of a
new vaccine product, this assessment can be
included in the repeat-dose toxicity studies (9). In
some instances, a stand-alone study may be
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preferable. For example, if the repeated dose
toxicity study was carried out in the mice; local
tolerance assessment may be performed in
rabbits as a stand-alone study.

Adjuvant frequently produce local reactions, and
therefore, the adjuvant-only group should be
included in the study design to assess the
contribution of the adjuvant to local reactions.
Symptoms and local reactions such as redness,
pain, swelling, granuloma formation, abscess,
necrosis and regional lymphadenopathy can be
seen in local tolerance studies depending on the
severity of the tissue reactions (9). The
pathologist should differentiate healthy tissue
responses and undesired pathological changes in
the tissue as response to the injection of the
vaccine. C-reactive protein (CRP) which is a
sensitive marker of inflammatory changes in
humans and some animal models is an acute
phase response protein involved in complement
activation. After immunization with vaccines that
produce local reactogenicity in clinical studies, it
was shown that CRP levels were raised.
Therefore, it is thought to be a useful biomarker
in nonclinical local tolerance studies (76).
Reproductive and Developmental Toxicity
Studies

Data on reproductive function for vaccines are
generally not necessary. Histopathological
findings obtained from toxicity studies can
provide sufficient information about the integrity
of the reproductive organs (16). Besides, for
prophylactic  vaccines, reproductive toxicity
evaluations are usually limited to pre and
postnatal developmental studies to detect any
potential undesirable effect on the developing
embryo, fetus or newborn (15, 52). In order to
verify exposure of the embryo or fetus to
maternal antibody in the animal model chosen,
maternal antibody transfer should be evaluated
by measuring vaccine-induced antibody in cord
or fetal blood. The administration route of vaccine
should be same route within the clinical use and
the maximal human dose should be applied to
the experimental animals. If it is not possible, a
dose that exceeds the human dose on mg/kg
basis and is able to induce an immune response
in the animal should be used (69, 77).

According to ICH S5 R2 (77), the gestating
animals should be exposed to the vaccine until
the end of their gestation period to assess any
potential adverse effects of the vaccine during
the period of organogenesis. In order to assure
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maximal exposure of the embryo or fetus to the
vaccine-induced immune response, due to the
relatively short gestation period of most test
animals used, pre-mating exposure is required.
The number of doses applied depends on the
time of onset and duration of the response.
Booster immunizations may be essential at
particular times during the gestation period to
expose the developing embryo to the
components of the vaccine formulation and to
maintain a high level of antibody throughout the
gestation period. In this study design, end-points
include viability, fetal body weight and
morphology, resorptions and abortions but are
not limited to them. In addition to this, it is also
suggested that a period of postnatal follow-up of
pups from birth to the end of breastfeeding be
included in the study design to evaluate
especially normality of growth and viability.
Therefore, these studies should be planned with
experimental groups divided into appropriate
subgroups (69, 77).

Mutagenicity/genotoxicity and
Carcinogenicity Studies

Genotoxicity and carcinogenicity studies for the
final vaccine formulation are not needed
according to the EMEA Guideline (47), however
these tests are required for new adjuvants and
additives. If needed, prior to human clinical trials
in vitro tests for identification of vaccine-induced
mutations and chromosomal damage should be
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carried out. Whole genotoxicity tests may be
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CONCLUSION

One century after Spanish flu killed millions all
over the globe, Covid 19 respiratory virus from
the same family as some smaller epidemics from
last 20 vyears spread quickly and caused
pandemic. It is known that as of today, 17
COVID-19 vaccines have been developed and 13
marketed (79). When examined the EMA reports
for market authorization of COVID-19 vaccine, it
is observed that EMA assessment of the
nonclinical studies consisted most frequently of
comments related to study design, species
selection and missing data (80). However, it
appears that all steps of the vaccine development
process, including their nonclinical evaluations,
are also valid for these vaccines. Analysis of
historical data connected to epidemics,
pandemics, and vaccine development process
showed three main components connected to
science and society: the start of pandemic,
vaccine development process including the
supply process, and post pandemic challenges.
Developing pandemic emergency plans against
such pandemic situations in the future should be
a top priority.
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Peripheral nerve injuries: non-surgical treatment approaches
Periferik sinir yaralanmalari: cerrahi olmayan tedavi yaklasimlari
ilhan Celil Ozbek

University of Health Sciences Kocaeli DerinceTraining and Research Hospital, Department of Physical
Medicine and Rehabilitation, Kocaeli, Turkiye

Dear Editor

| read with great interest the review titled ‘Peripheral nerve injuries: current surgical management
strategies’ written by Mr Orif et al. in Volume 63, Issue 3 of your journal dated 09 September 2024. |
would like to thank the authors for their valuable contribution to this topic, which is of great interest to
physicians interested in the musculoskeletal system and whose diagnosis and treatment is very
important (1). Although the review focuses on surgical approaches, | would like to contribute and share
my knowledge on non-surgical treatment methods from the perspective of a physiatrist.

In peripheral nerve injuries, non-surgical treatment approaches, especially physical therapy
applications, can play an effective and supportive role in many cases.

Physical Exercise

Even if there is no loss of muscle strength, pain and sensory disturbances may lead the patient to use
the affected limb less. This may lead to the development of motor loss over time. In this process, the
following exercise approaches can be applied effectively, with or without motor loss:

Range of motion exercises,

Assistive exercises,

Proprioceptive neuromuscular facilitation techniques,

Strengthening exercises

Nerve mobilization techniques.

These methods may play an important role in the preservation of muscle functions and prevention of
motor losses (2).

Electrical Stimulation

Electrical stimulation is an important physical therapy method that should be included in the treatment
plan in order to prevent atrophy due to muscle immobilization, to prevent muscle loss due to
denervation in the early period and to accelerate nerve regeneration (2).

Clinical studies have demonstrated that electrical stimulation applied after peripheral nerve injuries
increases axon growth and accelerates the sensorimotor recovery process (3). This application plays
a supportive role in nerve repair, contributing to improved functional outcomes.

Low Level Laser Therapy

Low-level laser therapy (LLLT) plays an important role in scar tissue remodeling by mechanisms such
as reducing inflammation and oedema, providing analgesic effect, promoting collagen synthesis and
accelerating tissue repair. In addition, it has been shown to promote axon regeneration in peripheral
nerve injuries, increase the secretion of neurotrophic factors, support revascularization and
angiogenesis, and reduce Wallerian degeneration (4).
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Studies conducted with various intensities, irradiation points, application numbers and treatment
durations have reported that LLLT supports improvement in axon myelination and acceleration of
regeneration process (2). With these features, LLLT offers an effective complementary treatment
option for peripheral nerve injuries.

Therapeutic Ultrasound

Studies have shown that low intensity ultrasound (LIU) improves nerve conduction velocity and muscle
action potentials by increasing axon number, diameter and myelination. (2, 5). LIU should be applied
in the intensity range of 200-500 mW/cm? to promote nerve regeneration. It has been reported that it is
not effective at lower intensities (<100 mW/cm?) and the effects decrease or disappear at higher
intensities (=1 W/cm?) (5). These findings reveal that LIU plays an important role in nerve healing and
offers a valuable treatment option in clinical applications.

Extracorporeal Shock Wave Therapy

Extracorporeal shock wave therapy (ESWT) has been observed to significantly increase functional
recovery by supporting regeneration of injured nerves. In addition, ESWT has been found to prevent
denervation atrophy and to have positive effects on neuro-reorganization and nerve redistribution (2).
This treatment method provides an important supportive mechanism in nerve healing and accelerates
the functional recovery process.

CONCLUSION

Non-surgical treatment modalities in peripheral nerve injuries offer effective results, especially when
initiated early. These approaches should be applied within the framework of a multidisciplinary
treatment plan to optimize nerve regeneration, control pain and improve the quality of life of patients.
These approaches, which can be considered as alternative or complementary to surgical methods,
should be planned according to patient selection and individualized rehabilitation goals, which will
increase the success of clinical outcomes.

Best regards

Keywords: Peripheral nerve, injuries, physical medicine and rehabilitation.
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili giincel, nitelikli ve 6zgiin galismalari yayimlamayi amaclamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir icret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonilli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna gdre yazarlar ve okurlar; uygun bigimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler icin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
zorunludur.

Ege 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 Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Uyelerinin goruslerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak Uzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari arln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.
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Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.

Editor Yazismalan

Ege Universitesi Tip Fakiiltesi Yayin Biirosu
Bornova, 35100, Izmir, Tlrkiye

Tel : +90 232 3903103 / 232 3903186
E-mail : egedergisi35@gmail.com
Website : egetipdergisi.com.tr/
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Technical Note should describe a new and original application, technique, tool or device developed
for educational, research, diagnostic or curative purposes. It should have at most five authors, five
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a- The text should be doubled-spaced and typed in Arial 10 points,

b- Page margin width should be 2.5 cm,

c- All pages should be numbered consecutively in the top right-hand corner and line numbers must be
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with abbreviations.

e- Products (drug, device, hardware or software etc.) mentioned in the main text should be presented
as product name followed by manufacturer, city and country in brackets. E.g. Discovery St PET / CT
scanner (General Electric, Milwaukee, WI, ABD).

f- All measure units should be according to the metric system (International System of Units, Sl). E.g.
mg/kg, pg/kg, mL/min, pL/h, mmHg etc. Measures and statistical data should be presented with
numbers unless at the beginning of the sentence.

g- If applied, the statistical methods should be stated in the Materials and Methods section.

h- All numbers smaller than 10 not representing a unit should be written as words. Decimals should be
separated by points in English texts and by commas in Turkish texts.

i- The text should be organized under the headings described for the relevant types of manuscript.
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statement assuring that the manuscript is not submitted, accepted or published elsewhere should be
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manuscripts published or accepted elsewhere.
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information about this meeting (date, place and name of the meeting) in the Cover Letter. This
information should also be written as a note at the end of the abstract.



Main Text

The title page of the main text (comprising only the Turkish and English titles of the manuscript)
submitted in Microsoft Office Word™ format should not include the names and institutions of the
authors. The main text should have the following sections, according to the type of the manuscript:

- Original Articles: Turkish title, abstract and keywords / English title, abstract and keywords /
Introduction / Materials and Methods / Results / Discussion / Conclusion / Conflict of Interest / (if
present) Acknowledgements / References / Tables (with captions and notes) / Figure captions.

- Case Reports: Turkish title, abstract and keywords / English title, abstract and keywords /
Introduction / Case Report / Discussion / Conclusion / Conflict of Interest / (if present)
Acknowledgements / References / Tables (with captions and notes) / Figure captions.

- Clinical Image: Turkish title / English title / Case / Conflict of Interest / References / Figure captions.

- _Technical Note: Turkish title / English title / Technical note / Conflict of Interest / (if present)
Acknowledgements / References / Tables (with captions and notes) / Figure captions.

Title

The title should be short, easy to understand and must define the contents of the article and should be
written both in Turkish and English.

Abstracts

Abstract should be in both English and Turkish and should consist “Aim, Materials and Methods,
Results and Conclusion” in original articles. The purpose of the study, the setting for the study, the
subjects, the treatment or intervention, principal outcomes measured, the type of statistical analysis
and the outcome of the study should be stated in this section (up to 250 words). Abstract should not
include reference. In Case Reports abstracts should not be divided into sections and do not exceed
200 words. Clinical Image, Technical Note and Letter to the Editor are not required abstracts.
Keywords

At least three and at most five keywords in order of importance for indexing purposes should be
supplied below the abstract and should be selected from, Index Medicus Medical Subject Headings
(MeSH), available at https://www.nIm.nih.gov/mesh/MBrowser.htm|

Text

Authors should use subheadings to divide sections regarding the type of the manuscript as described
above.
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In the text, references should be cited using Arabic numerals in parenthesis in the order in which they
appear. If cited only in tables or figure legends, they should be numbered according to the first
identification of the table or figure in the text. Names of the journals should be abbreviated in the style
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Journal article

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Supplement

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002; 19(Suppl 25):3-10.

Online article not yet published in an issue

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x



https://www.nlm.nih.gov/mesh/meshhome.html
https://www.nlm.nih.gov/mesh/MBrowser.html

Book

Kaufmann HE, Baron BA, McDonald MB, Waltman SR (eds). The Cornea. New York: Churchill
Livingstone; 1988:115-20.

Chapter in a book

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2nd ed.
New York: Academic Press; 1969:34-78.

Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
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Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 Jul 2002]. Available from: www.cancer-pain.org
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Tables

Tables should be complementary, but not duplicate information contained in the text. Tables should be
numbered consecutively in Arabic numbers, with a descriptive, self-explanatory title above the table.
All abbreviations should be explained in a footnote. Footnotes should be designated by symbols in the
following order: *,1, 1, §, T

Figures

All illustrations (including line drawings and photographs) are classified as figures. Figures must be
added to the system as separate files (.jpg, .png, .tif etc., at least 300 dpi resolution). Figures should
be numbered consecutively in Arabic numbers and should be cited in parenthesis in consecutive order
in the text.

Figure Legends

Legends should be self-explanatory and positioned on a separate page. The legend should
incorporate definitions of any symbols used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright authorization if figures have been
reproduced from another source.

Measurements and Abbreviations

All measurements must be given in metric system (Systeme International d'Unités, Sl). Example:
mg/kg, pg/kg, mL, mL/kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and measurements should
always be given in numerals, except where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the number is greater than nine.

Abbreviations that are used should be defined in parenthesis where the full word is first mentioned.
Some common abbreviations can be used, such as iv, im, po, and sc.

Drugs should be referred to by their generic names, rather than brand names.
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REVISIONS

Authors should mark the changes in the main text when submitting revision files of their manuscripts.
A separate text (Response to Reviewers) including the author's response for each reviewer's
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