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EDITORIAL

Our dear readers,

We are happy to publish the second issue of our journal in 2022. We have entered a period that is calm in
terms of the COVID-19 pandemic, but intensified in terms of scientific studies and clinical practise. Thus we
higly determined to booster our scientific quality. We have started to be indexed in the TUBITAK ULAKBIM
index since June. This development made us very happy and encouraged us to make new breakthroughs.
Our goal is to increase our scientific quality by being accepted into many new directories in the near future.
In this context, our work continues rapidly. We hope this issue will be useful to our readers.

Kind regards,

Assoc. Prof. Alpaslan TANOGLU, MD
Editor-in-Chief

EDITORDEN

Cok degerli okuyucularimiz,

2022 yilinda dergimizin ikinci sayisini ¢ikarmanin mutlulugunu yastyoruz. COVID-19 pandemisi agisindan
sakin ancak bilimsel ¢alismalar ve klinik uygulamalar agisindan yogun bir doneme girmis bulunuyoruz.
Boylece bilimsel kalitemizi artirmaya kararliyiz. Haziran ayindan itibaren TUBITAK ULAKBIM indeksinde
indekslenmeye basladik. Bu gelisme bizi cok mutlu etti ve yeni atilimlar yapmamiz i¢in bizi cesaretlendirdi.
Hedefimiz, yakin gelecekte bir¢ok yeni dizine kabul edilerek bilimsel kalitemizi artirmaktir. Bu kapsamda
caligmalarimiz hizla devam etmektedir. Bu sayinin okuyucularimiz i¢in faydali olacagini umuyoruz.

Saygilarimla,

Dog. Dr. Alpaslan TANOGLU
Bas Editor
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Tip 2 diyabet hastalarinda dolasimdaki B-tipi natriiiretik peptidin
osteoporoz ile iligkisi

Association of circulating B-type natriuretic peptide with osteoporosis in patients with
type 2 diabetes

Murat Dogan

Hitit Universitesi Erol Olgok Egitim ve Arastirma Hastanesi, I¢ Hastaliklar1 Anabilim Dali, Corum, Tiirkiye
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0z
Amag: Bu ¢alismanin amaci tip 2 diabetes mellitus (T2DM) hastalarinda dolasimdaki B-tipi natriiiretik peptid
(BNP)’in osteoporoz ile iliskisini degerlendirmektir.

Gereg ve Yontem: T2DM’li 95 hasta ¢aligmaya dahil edildi. Hasta dosya sistemlerinde dolasimdaki BNP seviyeleri
olan ve 15 giin icerisinde kemik mineral yogunlugu (KMY) bakilmis hastalar ¢alismaya dahil edildi. Hastalar KMY
skorlarina gore normal, osteopeni ve osteoporoz olarak {i¢ gruba ayrildi. Dolasimdaki BNP ile diyabetik osteoporoz
ve diger parametreler arasindaki iliski incelendi.

Bulgular: Calismamiza 75’i kadin, 20’si erkek olmak tizere toplam 95 hasta dahil edildi. Hastalarin yas ortalamasi
66,09+5,96 idi. Gruplar arasinda cinsiyet, yas ve viicut kitle indeksi (VKI) benzer bulundu. DM siiresi osteoporoz
grubundaanlamli olarak yiiksek saptandi (p<0,005). Laboratuvar paramaretlerinin gruplar arasi karsilastirilmasinda
glukoz, trigliserid, glikolize hemoglobin (HbA1c), alkalen fosfataz (ALP) ve BNP ortalamalar istatistiksel olarak
anlaml sekilde osteoporoz grubunda daha yiiksekti (p<0,05).

Sonug¢: Dolasimdaki BNP, T2DM’li osteoporoz hastalar i¢in bir biyobelirte¢ olarak kullanilabilir.

Anahtar Kelimeler: Tip 2 diabetes mellitus, osteoporoz, B-tipi natriiiretik peptid

ABSTRACT

Objective: The aim of this study was to evaluate the relationship of circulating B-type natriuretic peptide (BNP)
with osteoporosis in type 2 diabetes mellitus (T2DM) patients.

Material and Method: 95 patients with T2DM were included in the study. Patients with circulating BNP levels in
their patient file systems and whose BMD were measured within 15 days were included in the study. The patients
were divided into three groups according to their BMD scores as normal, osteopenia and osteoporosis. The
relationship between circulating BNP and diabetic osteoporosis and other parameters was investigated.

Results: A total of 95 patients, 75 female and 20 male, were included in our study. The mean age of the patients
was 66.09£5.96 years. Gender, age and BMI were similar between the groups. The duration of DM was found to
be significantly higher in the osteoporosis group (p<0.005). In the comparison of laboratory parameters between
groups, the averages of glucose, triglyceride, HbAlc, ALP and BNP were statistically significantly higher in the
osteoporosis group (p<0.05).

Conclusion: Circulating BNP can be used as a biomarker for osteoporosis patients with T2DM.

Keywords: Type 2 diabetes mellitus, osteoporosis, B-type natriuretic peptide
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GIRIS

Diabetes mellitus (DM), insiilinin fonksiyonlarinda ve
salinim mekanizmalarindaki patolojiler sonucu olusan
karbonhidrat, yag ve protein metabolizmasindaki degi-
siklikler ve bunlarin yol a¢tig1 kronik hiperglisemi ile
karakterize metabolik bir bozukluktur (1). 2018 ADA
kilavuzuna gore tip 1 diabetes mellitus (T1DM), tip 2
diabetes mellitus (T2DM), gestasyonel DM ve diger ne-
denlere bagli spesfik DM olmak iizere dort ana baslikta
siniflandirilir. T2DM, pankreastan kan glukoz diizeyi-
ne yanit olarak salinan insulin sekresyonunda azalma
ve/veya periferik dokularda 6zellikle kas ve yag doku-
sunda olusan insulin direnci nedeniyle olusur (2).

DM prevalansi 6zellikle diyabetle iligkili renal ve kardi-
yovaskiiler komplikasyonlarla birlikte artmakta, bu da
saglik sistemleri tizerinde ¢ok biiyiik bir yiike neden ol-
maktadir. Uluslararas1 Diyabet Federasyonu 20-79 yas
araliginda 425 milyon diyabet hastasinin yagamakta
oldugunu ve 2045 yilinda bu sayinin 629 milyona ula-
sacagini bildirmistir. Ayrica, bozulmus glukoz toleransi
olan 318 milyon yetiskin oldugu tahmin edilmektedir
(3).

DM ve osteoporoz arasindaki iliski ise karmagiktir. DM
iskeleti de olumsuz etkiler ve kirik riskinin artmasi di-
yabetiklerde 6nemli bir komplikasyondur (4). Kemik
kiitlesi ve mineralizasyonun bir gostergesi olan kemik
mineral yogunlugu (KMY), kemik giiciiniin ana belir-
leyicilerinden biri ve genel popiilasyonda osteoporozu
saptamak ve kirik riskini tahmin etmek i¢in 6nemli bir
ara¢ olarak kabul edilmektedir. T1DM, dolagimda-
ki diistik IGF-1 ve insiilin seviyeleri nedeniyle diisiik
kemik mineral yogunlugu (KMY) ile karakterizedir.
T2DMde ise KMY azalmis, normal veya artmasina
ragmen kirik riski epidemiyolojik ¢caligmalarda artmais
olarak bulunmustur (5-7). Artmis kirik riski, bozul-
mus kemik kalitesi ve kemik dis1 faktorlerden kaynak-
lanabilir (8). Ancak, altta yatan mekanizma net olarak
belirlenmemigstir. Bu nedenle, diyabetik osteoporozun
erken onlenmesi ve tedavisi i¢in klinik olarak uygun
osteoporoz gostergelerinin bulunmasi biiyiik 6nem ta-
simaktadir.

Kalp yetersizligi (KY), kalbin yeterli venoz doniise
ragmen istirahat ve egzersiz siiresince dokularin me-
tabolik gereksinimlerini kargilayacak kani pompalaya-
mamasidir (9). T2DM’nin sik goriilen 6nemli bir kardi-
yovaskiiler komplikasyonudur (10). B tipi natritiretik
peptit (BNP), KYde 6zellikle sol ventrikiil yetmezlikli
hastalarda ventrikiiler dilatasyon, asir1 basing ve iske-
mik hasara yanit olarak salgilanan bir nérohormondur
(11). Yas, cinsiyet, renin-anjiyotensin sisteminin (RAS)
aktivitesi ve adipokin seviyeleri gibi gesitli faktorler ke-
mik metabolizmasini etkileyebilir. Natritiretik peptit-
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ler(NP), RAS1 inhibe eden ve KMY'yi etkileyen gii¢li
lipolitik ajanlardir (12,13). Bununla birlikte BNP’nin
KMY degerleri ve osteoporoz ile iliskili bu bulgular tu-
tarsiz ve tartigmalidir.

Bu calismanin amaci, T2DM hastalarinda dolasgimdaki
BNP’nin osteoporoz ile iligkisini degerlendirmektir

GEREC VE YONTEM

Bu ¢alisma, iiniversite/yerel insan arastirmalar1 etik
kurulu tarafindan onaylanmis ve insan katilimcilar:
iceren galismalarda gergeklestirilen tiim prosediirler,
kurumsal ve/veya ulusal arastirma komitesinin etik
standartlarina, 1964 Helsinki Bildirgesi ve daha sonra
yapilan degisikliklere veya karsilastirilabilir etik stan-
dartlara uygun olarak yapilmistir. Caligma i¢in Hitit
Universitesi Klinik Aragtirmalar Etik Kurulu'ndan etik
kurul onayr alinmistir (Tarih: 31.01.2022, Karar no:
2022-01).

Calismamiz retrospektif olarak planlandi 2020 yilinda
i¢ hastaliklar1 polikliniginimize bagvuran en az bir yil-
dir diyabet tanisi ile takipli hastalarin dosyalar1 hastane
otomasyon sisteminden tarandi. Serum BNP bakilmis
ve kemik dansitometri yapilmis toplam 390 hastaya
ulasildi. Dahil edilme ve dislanma kriterlerini karsila-
yan toplam 95 hasta ¢alismaya dahil edildi. Dahil edil-
me kiterlerinde 50-75 yas araliginda olmak, en az bir
yildir DM tanist ile takipli olmak, serum BNP bakilmis
ve 15 giin igersinde kemik dansitometri yapilmis hasta-
lar yer almaktadir. Malignite varligi, son 3 ayda atriyal
tibrilasyon, aort darligi, miyokard enfarktiisii veya sta-
bil olmayan anjina gibi kardiyak aritmileri, kontrolsiiz
hipertansiyon (>180/100 mmHg) varlig1, akut solunum
yetmezligi 6ykiisii, tromboemboli 6ykiisii, hematolojik
sistem hastaliklar1 varligi, otoimmiin hastaliklar ve ge-
belik dislanma kriterleri olarak belirlendi.

Klinik ve Biyokimyasal Ol¢iimler

Tim hastalarin yas, cinsiyet, viicut kitle indeksleri(V-
K1i), diyabet siireleri , diyabet ilaglar1 ve mevcut hasta-
liklar1 not edildi. Rutin biyokimyasal analizler hastane-
miz merkezi laboratuvarinda gerceklestirildi. A¢lik kan
sekeri, glikolize hemoglobin (HbAlc), total kolesterol
(TK), trigliserit (TG), yliksek yogunluklu lipoprotein
kolesterol (HDL-K) ve diisitk yogunluklu lipoprotein
kolesterol (LDL-K), serum kreatinin, kalsiyum, alka-
len fosfataz (ALP), hemoglobin (Hb), beyaz kan hiic-
resi (WBC), nétrofil ve lenfosit sayilari, nétrofil/lenfo-
sit oran1 (NLO), 25 hidroksivitamin-D(25-OH-D) ve
dolagimdaki BNP degerleri kayit edildi. Dolasgimdaki
BNP diizeyleri Roche Cobas e 601 immunoassay cihazi
(Roche Diagnostics Avustralya Pty Limited Avustralya)
ile uyumlu ticari kitler (Elecsys proBNPII) kullanilarak
ol¢lildii. Normal aralig1 0-125 pg/ml idi.
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KMY Ol¢iimii ve Osteoporoz Teshisi

Kal¢a ve omurganin Dual Enerji X-ray absorbsiyomet-
ri (DEXA) ile 6lciimii ileride olusabilecek bir fraktiirin
onceden tahmini ve takibi i¢in giiniimiiz teknolojisinde
kullanilmaktadir. KMY, kemigin belirli bir alaninin san-
timetrekaresindeki mineralin gram (g/cm?) cinsinden
ifadesidir. Ortaya ¢ikan sonug 2 farkl kriter ile baglant:
kurularak degerlendirilir. Standart olarak 6l¢iim sonug-
larinda T-skoru kullanilir ki bu ayni1 irk ve cinsteki geng
saglikli insanlarin kemik yogunlugu ile hastanin kemik
yogunlugunun karsilagtirilmasidir. Z-skoru ise hastay1
ayni1 yas grubundaki ama yine ayni irk ve cinsteki bireyler
ile kargilagtirir. Diinya Saglik Orgiitii (DSO) tan1 kriter-
lerine gore KMY T skoru >-1 ise normal, -1 ile -2,5 aras1
osteopeni, <-2,5 ise osteoporoz, <-2,5 ve frajilite kirig1
varsa ciddi osteoporoz olarak siniflandirilmaktadir.

Istatistik Yontemi

Nominal ve ordinal verilerin tanimlanmasinda frekans
analizi, 6l¢iim parametrelerinin tanimlanmasinda ortala-
ma ve standart sapma degerleri kullanildi. Fark analizleri
oncesinde, normallik dagilim1 i¢in Kolmogorov Smirnov
testi yapildi. Normal dagilan parametreler i¢in One Way
ANOVA ve Tukey testleri, normal dagilmayan paramet-
reler i¢in Kruskal Wallis ve Mann Whitney U testleri ya-
pildi. Nominal ve ordinal verilerin fark analizinde Ki-Ka-
re Benzerlik orani kullanilds. iliskisel tarama analizinde,
Spearman’s rho korelasyon analizi yapildi. Tiim analizler

%95 giiven araliginda ve 0,05 anlamlilik diizeyinde, SPSS
17.0 for Windows programinda yapildi.

BULGULAR

Calismamiza 75’1 kadin, 20%si erkek olmak tizere top-
lam 95 hasta dahil edildi. Hastalarin yas ortalamasi
66,09£5,96 idi. Gruplar arasinda cinsiyet, yas ve VKi
benzer bulundu. DM siiresi osteoporoz grubunda anlam-
l1 olarak ytiksek saptandi (Tablo 1).

Hastalarin laboratuvar paramaretlerinin gruplar arasi
karsilastirilmasinda glukoz, trigliserid, HbAlc, ALP ve
BNP ortalamalar1 istatistiksel olarak anlamli sekilde os-
teoporoz grubunda daha yiiksekti (p<0,05) (Tablo 2).

Ikili grup kiyaslamalarina gore farki anlamli ¢ikan tiim
parametrelerin normal ve osteoporoz grubu arasinda-
ki farki istatistiksel olarak anlamliyd: (p<0,05). Normal
grup ile osteopeni arasinda ise total lomber T ve femur
boyun T skoru diizeyleri farklari anlamliyd: (p<0,05).
Osteoporoz ile osteopeni gruplar: arasinda trigliserid di-
sindaki farki anlamli ¢ikan tiim parametrelerin farki ista-
tistiksel olarak anlamliyd1 (p<0,05) (Tablo 3).

Osteoporoz grubunda BNP ile MPV (r=-0,363; p<0,05),
PLT (r=0,347; p<0,05), HDL (r=-0,436; p<0,01), ALP
(r=0,549; p<0,01), L1-L4 total lomber T skoru (r= -0,489,
0,000) ve femur boyun T (r=-0,383; p<0,05) degerleri
arasinda istatistiksel olarak anlamli iligki vardu.

Tablo 1. Hasta gruplarina gore bazi demografik ve klinik verilerin dagilimi

Grup Normal (n=35) Osteoporoz (n=37) Osteopeni (n=23) p degeri
Cinsiyet, n (%)

Kadin 29 (82,9) 27 (73,0) 19 (82,6) 0,527

Erkek 6 (17,1) 10 (27,0) 4(17,4)
Yas 66,03£5,82 66,70+6,44 65,26+5,90 0,670°
Viicut kitle indeksi (VKI) 32,45+5,56 33,92+5,24 33,91+5,43 0,447°
Diabetes mellitus (DM) siiresi 8,34+5,34 14,05+7,19 8,87+4,60 0,000°
DM tedavisi, n (%)

Metmorfomin 15 (42,9) 6 (16,2) 12 (52,2)

Pioglizaton 1(2,9) - 2(8,7)

Empagliflozin 10 (28,6) 7 (18,9) 3(13,0)

Vildagliptin 3(8,6) 2 (5,4) 1(4,3)

Insiilin 1(2,9) 10 (27,0) 2(8,7)

Linagliptin 1(2,9) 1(2,7) -

Diger 4(11,4) 11 (29,7) 3 (13,0)
DM komplikasyon, n (%)

Yok 29 (82,9) 14 (37,8) 18 (78,3)

Noropati 4(11,4) 8 (21,6) 2 (8,7)

Nefropati - 1(2,7) 1(4,3) 0,002?

Retinopati - 1(2,7) 1(4,3)

Noropati+Nefropati 1(2,9) 9 (24,3) -

Noropati+Retinopati 1(2,9) 1(2,7) 1(4,3)

Nefropati+Retinopati - (8,1) -
Ki-Kare Benzerlik Orani, b. One Way ANOVA
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Tablo 2. Hastalarin laboratuvar paramaretlerinin ve KMY degerlerinin gruplar arasi karsilastirilmasi

Grup Normal ORT+SS Osteoporoz ORT+SS Osteopeni ORT+SS p degeri
HbAlc 5,67+1,36 7,64+1,60 6,06+1,43 0,000°
WBC 9,55+6,64 9,40+3,43 8,05+1,70 0,367¢
Hb 13,87+£5,14 12,38+3,17 18,06+4,45 0,279¢
MPV 10,00+1,26 9,9+1,83 9,88+1,07 0,261¢
Notrofil 4,59+1,94 15,99+51,41 4,66+1,78 0,391°¢
Lenfosit 3,00+3,54 2,78+1,15 2,36+0,68 0,080¢
NLO 2,18+2,06 6,38+22,19 2,27+1,51 0,080¢
PLT 275,52+101,19 271,85x117,78 293,96£97,66 0,724°
PLO 113,70£46,04 112,20£68,09 135,04£68,87 0,322°
Glukoz 142,26+102,31 192,78+70,31 132,83+49,29 0,000¢
Trigliserid 148,23+£50,27 204,48+90,45 172,87+79,81 0,003¢
Total kolesterol 187,49+39,87 224,92+48,65 192,87+33,16 0,001¢
HDL-K 51,40+11,65 47,17+11,82 46,87+9,14 0,193¢
LDL-K 123,77+30,58 146,47+42,60 119,78+30,09 0,054¢
Kreatinin 0,90+0,31 0,95+0,20 0,82+0,29 0,209¢
Kalsiyum 9,32+0,49 10,67+12,05 9,04+0,66 0,350¢
ALP 83,34+34,80 141,59+77,08 95,13+34,57 0,000¢
BNP 1248,55+5274,18 1892,71+4734,81 622,02+1415,50 0,000¢
25-OH-D vitamini 22,71+10,45 13,97+7,71 20,22+10,80 0,000¢
L1-L4 total lomber T skoru 0,98+1,29 -3,45+0,48 -1,55+0,39 0,000°
L1-L4 total lomber Z skoru 0,54+0,89 -1,31+0,99 0,32+0,71 0,000¢
Femur boyun T skoru 0,62+1,47 -2,96+0,88 -1,37+1,04 0,000°
Femur boyun Z skoru 0,55+1,03 -1,21+1,08 0,20+1,09 0,000°

Ki-Kare Benzerlik Orani, b. One Way ANOVA, c. Kruskal Wallis Testi, ORT: Ortalama SS: Standart Sapma.

Tablo 3. Farki anlamli ¢ikan parametreler igin Post Hoc ikili kiyaslama sonuglar1 (p degerleri)

Grup Normal-Osteoporoz Normal-Osteopeni Osteoporoz-Osteopeni
DM siiresi 0,000? 0,942° 0,004*
HbAlc 0,000* 0,582° 0,000
Glukoz 0,000° 0,113° 0,000°
Trigliserid 0,003° 0,283° 0,115°
Total kolesterol 0,001 0,2720 0,009°
ALP 0,000° 0,105° 0,013°
BNP 0,000° 0,349° 0,004°
L1-L4 total lomber T skoru 0,000° 0,000° 0,000
L1-L4 total lomber Z skoru 0,000° 0,197° 0,000°
Femur boyun T skoru 0,000° 0,000° 0,000°
Femur boyun Z skoru 0,000° 0,136" 0,000°

Tukey testi, b. Mann Whitney U Testi.

Tablo 4, Osteoporoz grubunda BNP ile diger parametreler

arasindaki iliski i¢in yapilan Spearman’s rho korelasyon analizi
sonuglari

BNP Osteoporoz
r P

Yas 0,263 0,115
Cinsiyet 0,131 0,439
VKI 0,172 0,310
DM stiresi 0,176 0,298
DM tedavisi -0,069 0,685
DM komplikasyon 0,127 0,452
ALP 0,549** 0,001
25-OH-D vitamini -0,007 0,966
L1-L4 total lomber T skoru -0,489* 0,000
L1-L4 total lomber Z skoru 0,156 0,355
Femur boyun T skoru -0,383* 0,019
Femur boyun Z skoru -0,088 0,606
*p<0,05 **p<0,01
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TARTISMA

Diabetes mellitus tiim toplumlarda yaygin goriilen, ciddi
morbidite ve mortalite nedeni olan ve prevelans: giderek
artan metabolik bir hastaliktir (1,14). Ailede DM oykii-
sii olmasi, kadin cinsiyet, ileri yas, etnik koken, obezite,
tiziksel inaktivite, yanlis beslenme, stres, kentsel yasam,
gebelik, gestasyonel DM, intrauterin beslenme bozuk-
luklar1 DM i¢in predispozan faktorlerdir (14). Bizim ¢a-
lisgmamizda 95 hastanin 75’i kadin hastaydi. Yas ortala-
masi 66,09+5,96 olarak saptandi.

T2DM ve osteoporoz esas olarak kronik sonuglari nede-
niyle ciddi morbidite, artan mortalite ve 6nemli sosyal
maliyetlerle iliskilidir (15). Endokrin osteoporoz neden-
leri arasinda disiiniilmesi gereken T2DM’nin kronik
komplikasyonlar1 arasinda iskelet kirilganhiginda artis



] Med Palliat Care 2022; 3(2): 75-80

Dogan M. Tip 2 diyabet hastalarinda dolasimdaki B-tipi natriiiretik peptidin osteoporoz ile iligkisi

mevcuttur. Epidemiyolojik veriler, T2DM’nin artmis ki-
rik riski ile iligkili oldugunu gostermektedir (16,17).

Ozellikle kadin cinsiyet , ileri yas, diisiik VKI, uzun diya-
bet siiresi ile dislipidemi, hipertansiyon ve hiperglisemi
gibi kardiyometabolik risk faktorlerinin diyabetik osteo-
porozun patogenezinde énemli bir rol oynadig: gosteril-
mistir (18,19). Bu ¢alismada da bulgularimiz, diyabetik
osteoporoz ve osteopenisi olan hastalarda 6nemli 6lciide
daha fazla kadin hasta, artmis yas araligi, anlamli sekilde
daha uzun diyabet siiresi, artmis HbAlc degeri ve disli-
pidemi mevcuttu.

DM komplikasyonlar1 akut ve kronik komplikasyonlar
olmak {izere ikiye ayrilirlar. Nefropati, ndropati ve reti-
nopati diyabetin mikrovaskiiler kronik komplikasyonla-
rindandir (14). DM’nin mikrovaskiiler komplikasyonlar1
sonucu olugan gérme bozuklugunun, vaskiilarizasyonun
azalmasinin, kemik metabolizmasinin etkilenmesinin,
egzersiz ve kas kitlesinin azalmasinin KMY’nin azalma-
sina ve kirik riskinin artmasina neden oldugunu goste-
ren ¢aligmalar mevcuttur (20,21). Yapilan ¢aligmalarda
T2DM ve noropatisi olan erkeklerde kemik yikim orani,
noropatisi olmayan erkeklere gére daha yiiksek bulun-
mustur. Ayrica kemik yikim belirteclerinden C-telopep-
tid ve prokollajen tipl aminoterminal propeptidi deger-
leri de noropatili hastalarda anlamli derecede yiiksek
saptanmistir. Bu da T2DM’li hastalarda osteoporozun
gelisiminde, ndropatinin rol oynadigini diisiindiirmekte-
dir. DMde eklem beslenmesinin bozulmasi ve noéropati
sonucu duysal uyaranlarin azalmasinin sekonder oste-
oporoz gelisimine zemin hazirladig1 diisiintilmektedir
(22,23). Bizim ¢alismamizda mikrovaskiiler komplikas-
yonlar osteoporoz grubunda anlamli olarak ytiksek sap-
tandi (p=0,002).

Yapilan son arastirmalarda tam kan sayimindan elde edi-
len nétrofil lenfosit orani (NLO) ve platelet lenfosit orani
(PLO) sistemik inflamatuvar hastaliklarin prognozuyla
korelasyon gosteren ucuz, basit hesaplanabilir bir indeks-
tir (24). Diyabeti olmayan postmenopozal kadinlarda
yapilan bir ¢alismada ve T2DM osteoporozu olan hasta-
lar tizerinde yapilan ¢aligmalarda diisiik KMY ile artmis
NLO arasinda giiglii bir iliski bulunmus, osteoporozun
degerlendirilmesinde NLO’nun yardimeci bir biyobelirteg
olarak kullanilabilecegi sonucuna varilmistir (25,26). Bu
calismada NLO ile diyabetik osteoporoz hastalarinda an-
laml1 bir sonuca ulagilamadi.

BNP ventrikiillerden pre-pro-BNP olarak sentezlenip
pro-BNP’ye sonrasinda ise biyolojik aktif BNP ve inaktif
olan N terminal BNP’ye doniisiir. BNP 32 aminoasitten
olusan bir polipeptiddir. BNP ventrikiiler hacim yiiki
artisina, vazokonstriiksiyona, sodyum retansiyonuna
ve RAS aktivasyonuna kars: regiilator rol dstlenir (27).
Natriiiretik peptitler, RAS1 inhibe ederek KMD’nin azal-

masina yol agabilir. Wang ve ark. (13) yapmis oldugu bir
calisgmada 52 periton diyalizi hastasinda artmis serum
NT-proBNP degeri ile diisiitk kemik mineral yogunlu-
gu arasinda anlamli iliski saptanmis. Lee ve ark. (28) 69
renal transplantasyon hastasinda yapmis olduklar: ¢alis-
mada da serum NT-proBNP degeri ile lomber T skoru
arasinda negatif korelasyon bulunmus. Ayrica Kajita ve
ark. postmenopozal hastalar {izerinde kantitatif lokus
analazi yaparak BNP varyasyonunun kemik kayb: me-
kanizmasina neden olmasindan dolayr postmenopozal
osteoporozun onemli bir belirleyicisi olabilecegini gos-
terdi (29). T2DM hastalarinda yapilmus, bilinen tek ¢alis-
ma olan Chen ve ark. (26)’nin ¢alismasinda dolasgimdaki
BNP ve KMY arasinda negatif korelasyon saptanmis. Bu
caligmalarla uyumlu olarak bizim ¢alismamizda osteopo-
rozlu T2DM hastalarinda dolasimdaki BNP’nin anlaml
olarak daha yiiksek oldugunu bulduk.

SONUC

Dolagimdaki BNP, T2DM’li osteoporoz hastalar1 igin
potansiyel bir biyobelirte¢ olabilir. Bununla birlikte, do-
lasimdaki BNP’nin diyabetik osteoporoz gelisimindeki
potansiyel roliinii dogrulamak ve biyobelirteg olarak be-
lirlemek i¢in daha fazla arastirmaya ihtiyag vardir.
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ABSTRACT

Aim: In this study, by comparing resectable and unresectable patients over the laboratory data of patients with pancreatic cancer,
the predictive usefulness of haematological parameters and CA19-9 in the evaluation of inoperability was explored.

Material and Method: The study included 147 individuals diagnosed with pancreatic cancer at Hitit Univesity Erol Ol¢ok Training
and Research Hospital between 2015 and 2021. Patients were divided into two groups: those who had surgery (group 1) and those
who were unable to have surgery (group 2). The platelet/mean platelet volume ratio (P/MPV), platelet/platelet distribution volume
ratio (P/PDW), neutrophil/lymphocyte ratio (NLR), lymphocyte/monocyte ratio (LMR), and C- reactive protein/lymphocyte
ratios (CRP/L) were all calculated.

Result: When the patients’ NLR, mass size, CRP/L, CRP, and CA-19.9 levels were compared between groups, a significant difference
was observed. When the age, NLR, mass size, P/PDW, P/MPV, CRP (C reactive protein), CRP/L, platelet distribution volume
(PDW), and CA 19-9 values of patients in Group 2 with superior mesenteric artery (SMA) and superior mesenteric vein (SMV)
invasion (n:26) were compared to those in Group I, a statistical difference was detected.

Conclusion: In this study, NLR, CRP, CRP/L, CA 19-9 levels, and tumour mass were revealed to be significantly relevant in
determining the chance of resectable surgery. In cases of unresectability or vascular invasion, we anticipate that these values can
assist us prevent unnecessary laparotomies.

Keywords: Pancreatic cancer, vascular invasion, unresectability

oz
Amag: Bu caligmada, pankreas kanserli hastalarin laboratuvar verileri iizerinden rezeke edilebilen ve edilemeyen hastalar
karsilastirilarak, hematolojik parametrelerin ve CA19-9’un inoperabilitenin degerlendirilmesinde prediktif faydas: aragtirild.

Gereg ve Yontem: Caligmaya 2015-2021 yillar1 arasinda Hitit Universitesi Erol Olgok Egitim ve Arastirma Hastanesinde
pankreas kanseri teshisi konan 147 birey dahil edildi. Hastalar ameliyat olanlar (grup 1) ve ameliyat olamayanlar (grup 2) olmak
tizere iki gruba ayrildi. Trombosit/ortalama trombosit hacim orani (P/MPV), trombosit/trombosit dagilim hacim orani (P/
PDW), nétrofil/lenfosit orani (NLR), lenfosit/monosit orani (LMR) ve C-reaktif protein/lenfosit (CRP/L) oranlar1 hesaplandi.

Bulgular: Hastalarin NLO, kitleboyutu, CRP/L, Creaktif protein (CRP) ve Ca-19.9 diizeyleri gruplararasindakarsilastirildiginda
anlaml fark goriildi. Grup 2de yer alan ve superior mezenterik arter (SMA), superior mesenteric ven (SMV) invazyonu olan
hastalar (n:26) Grup I ile karsilasgtirildiginda; yas, NLR, kitle boyutu, P/PDW, P/MPV, CRP, CRP/L, trombosit dagilim hacim
(PDW) ve Ca 19-9 degerleri arasinda istatistiksel fark saptand.

Sonug: Bu calismada, NLR, CRP, CRP/L, CA 19-9 seviyeleri ve timor kitlesinin, rezektabl cerrahi sansini belirlemede
onemli ol¢iide iligkili oldugu ortaya cikti. Rezektabl olmama veya vaskiiler invazyon durumlarinda, bu degerlerin gereksiz
laparotomileri énlememize yardimci olabilecegini tahmin ediyoruz.

Anahtar Kelimeler: Pankreas kanseri, vaskiiler invazyon, rezektabl olmama
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INTRODUCTION

Pancreatic cancer has a high propensity for local invasion,
hematogenous spread, has a high incidence of recurrence
after curative resection, and is the fourth leading cause
of cancer-related death in the United States (1). With
the recent development of advanced multimodal
pancreatic cancer treatments, the overall 5-year survival
rate has risen to 8.8% (1). However, the majority of
patients are inoperable at the time of diagnosis due to
locally advanced or metastatic disease. Patients with
metastatic disease have a one-year median survival (2).
Surgical resection is the only option for cure, but less
than 20% of cases diagnosed with pancreatic cancer are
surgically resectable, while the remaining cases have
involvement of major abdominal vessels and/or distant
metastatic disease and are considered unresectable (3).
There is no significant laboratory data studied so far in
the evaluation of unresectability. Imaging studies are
the most used method in determining unresectability.
Multidetector computed tomography is the most widely
used imaging modality for assessing local disease spread,
vascular involvement, and distant metastases (CT). It has
been reported that it predicts resectability 77% accurately
and unresectability 93% accurately (4). However, the test
has a low positive predictive value, and unresectable
lesions develop at laparotomy in approximately 25-50%
of patients who were thought to have resectable disease
on computed tomography (5). It remains difficult to
identify patients who would not benefit from surgical
exploration by preoperative imaging (6). As a result,
unnecessary laparotomy is applied to patients and this
surgical intervention adds extra morbidity and mortality
to the patient.

In this study, the predictive value of hematological
parameters and CA19-9 were investigated in the
evaluation of inoperability by comparing resectable and
unresectable patients over the laboratory data of patients
with pancreatic cancer.

MATERIAL AND METHOD

All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki. The study was carried out with the permission
of Hitit University Faculty of Medicine Clinical Research
Ethics Committee (Date: 02.03.2022, Decision No:
15). With the ethics committee approval, the data were
scanned retrospectively using the Hospital Information
Management System.

The study examined 147 individuals with pancreatic
cancer who were diagnosed at Hitit Univesity Erol Ol¢ok
Training and Research Hospital between March 15, 2015,
and October 15, 2021. The study included patients over
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the age of 18 who had been diagnosed with pancreatic
cancer. Patients under the age of 18, those with a disease
that could affect their blood values (cirrhosis, chronic
kidney failure), pregnant and lactating women, patients
from a small population (those without mental faculties,
soldiers, and convicts), and those whose data could not
be obtained were all excluded from the study.

The demographicinformation of the patients, such as their
age and gender, was recorded. The patients were divided
into study groups as those who underwent surgery and
were resectable (Group 1) and those who were evaluated
both radiologically and intraoperatively as unresectable/
inoperable (large vessel invasion, presence of metastatic
disease) in the perioperative period (Group 2) (Figure 1).
The clinical archive system was reviewed retrospectively,
and patients whose data were fully accessible and who
met the study criteria were included.

[e] 1,n=57)

Inoperable(Group I1,n=90)
~62)

y (=28)

SMA and SMV invasion
(n=26)

Distant organ metastasis
(n=64)

Figure 1. Flowchart of the operable group (Group I) and inoperable
group (Group II).

The dimensions of the pancreatic tumor were measured
from the triphasic computed tomography data of all
patients in the preoperative period. Monocyte (MO),
lymphocyte (LY), platelet (P), neutrophil (NE), mean
platelet volume (MPV), platelet distribution width
(PDW), C-reactive protein (CRP), and cancer antigen
19-9 (CA19-9) values were measured in laboratory
samples collected during the patients’ preoperative period.
Platelet/mean platelet volume ratio (P/MPV), platelet/
platelet distribution volume ratio (P/PDW), neutrophile/
lymphocyte ratio (NLR), lymphocyte/monocyte ratio
(LMR), and C- reactive protein/lymphocyte values were
computed using the information collected.

Statistical Analysis

The SPSS program for Windows version 22.0 was used to
assess the data analysis (SPSS Inc., Chicago, Illinois, USA).
The mean + standard deviations are used to represent
continuous variables having a normally distributed
distribution. To demonstrate that the parameters followed
a normal distribution, the Kolmogorov-Smirnov test
was used. The diagnostic capacity of Laboratory index
was evaluated using a receiver operating characteristic
(ROC) curve analysis, and ROC curves were generated to
analyse the balance between sensitivity and specificity. P
value 0.05 was used to determine statistical significance.
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RESULTS

The study included 147 patients who had been diagnosed
with pancreatic cancer and were being followed up on.
The mean age of the patients who took part in the study
was determined to be 69.5 (11.3£SD). 47 (31.2%) of
the patients included in the study were female and 100
of them (68.8%) were male. There were 57 patients in
Group I and 90 patients in Group II. It was seen that 62
patients in Group 2 were considered inoperable as a result
of the preoperative evaluations, and 28 patients were
evaluated as operable in the preoperative examinations
and underwent surgery but were considered unresectable
during the operation.

Group I had a mean age of 69.1 (10.6 SD), while group II
had a mean age of 69.8 (11.2 SD). There was no statistical
difference between the two groups in terms of age and
gender distribution (p:0.870, p:756, respectively). The
age, gender, and test result characteristics of all patients
are shown in Table 1.

Table 1. Characteristic of subjects in Group I and Group II

(::0317) Group I Group II P
(SD) (n=57) (n=90) value

Age, years 69.8 (11.2) 68.9 (10.6) 69.8 (11.2) 0.870
Sex 0.756

Male 100 (68.8%) 30 (70.2%) 70 (77.7%)

Female 47 (31.2%) 17 (29.8%) 30 (22.3%)
NLR 5.4(8.2) 3.4(2.7) 6.7 (10.1) 0.001
i\fz"f;lm 344 (14.8)  27.9(13.9)  385(13.9)  0.001
LMR 3.02 (2.1) 3.1(1.9) 2.9 (2.2) 0.262
P/PDW 19.4 (11.6) (20.8 (11.1) 18.6 (11.9) 0.080
P/MPV 245(11.9)  26.1(11.2)  23.6(122) 0.107
P/RDW 16.2 (7.2) 16.6 (5.6) 16.1 (8.1) 0.218
CRP/L 35.9 (139.4) 11.9 (13.1) 41.2 (176.6)  0.001
CRP 34.1 (50.4) 17.4 (19.2) 44.5 (60.4) 0.001
PDW 13.9 (2.7) 13.4 (2.5) 14.2 (2.8) 0.136
CA 19-9 3801 (15,904) 924 (2796.5) 5624 (20,034) 0.001
NLR:Neutrophil/lymphocyte ratio, LMR:Lymphocyte/monocyte ratio, P/
PDW:Platelet/platelet distribution width ratio, P/MPV:Platelet/mean platalet volume
ratio, P/RDW:Platelet/red blood cell distribution width, L: Lymphocyte
CRP: C-reactive protein, Statistically significant data bolded

When the patients’ NLR, mass size, CRP/L, CRP, and Ca-
19.9 levels were compared between groups, a significant
difference was observed (Table 1). According to this, it was
determined that as NLR increased and the size of the mass
was larger, the probability of patients being inoperable
increased. Furthermore, increases in Ca-19.9, CRP, and
CRP/L ratio were statistically significant in terms of patient
inoperability. Platelet/platelet distribution width ratio (P/
PDW) and Platelet/mean platelet volume ratio (P/MPV)
values did not differ statistically between groups.

ROC analysis was used to investigate the predictive value
of these statistically significant results.

As a result of the study, the tumor size with the highest
AUC value was found. It had a sensitivity of 77.8 % and
a specificity of 61.4 % at a cut-off value of 29 mm. CA
19-9 also had the second highest AUC value. When
the predictive value of the NLR value obtained from
the routine laboratory values in separating the groups
is examined, it was seen that AUC value was 0.679. Its
sensitivity was 64.4% and specificity was 63.2 % in
differentiating inoperable patients at a cut-off value of
3.21. (Table 2) (Figure 2).

Table 2. Sensitivity, specificity and area under the curve of NLR,
mass size, CRP/L,CRP and CA 19-9

AUC  Cut-off Sensitivity  Specificity
value (%) (%)
NLR 0.679 3.21 64.4 63.2
Mass size, mm 0.742 29 77.8 61.4
CRP/L 0.683 10.6 62.2 61.4
CRP 0.674 14.1 61.1 63.2
CA 19-9 0.705 14.5 63.3 63.2

NLR:Neutrophil/lymphocyte ratio, L: Lymphocyte, CRP: C-reactive protein
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Figure 2. ROC curves for subjects (Group I vs Group II)

When the age, NLR, mass size, P/PDW, P/MPV, CRP,
CRP/L, PDW, and CA 19-9 values of patients in Group
2 with SMA and SMV invasion (n:26) were compared to
those in Group I, a statistical difference was discovered
between age, NLR, mass size, P/PDW, P/MPV, CRP,
CRP/L, PDW, and CA 19-9 values were compared. In the
ROC analysis, the highest AUC value belonged to mass
size. At a cut-off value of 31.1 mm, it had 76.9 % sensitivity
and 75.4 % specificity. Following that, at a cut-off value of
3.2, the NLR had 65.4 % sensitivity and 64.9 % specificity.
In addition, the CA 19-9 value had a cut-off value of 158.8
with a sensitivity of 69.2% and a specificity of 68.4% (Table
3) (Figure 3).
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Table 3. Sensitivity, specificity and area under the curve of NLR,

mass size, CRP/L,CRP ,CA 19-9, P/PDW, P/MPV, PDW and age for
SMA/SMYV invasion

AUC  Cut-off Sensitivity Specificity

value (%) (%)
NLR 0.733 3.2 65.4 64.9
Mass size, mm 0.765 31.1 76.9 75.4
CRP/L 0.686 10.3 61.5 59.6
CRP 0.662 14.1 61.5 61.4
Ca-19-9 0.672 158.8 69.2 68.4
P/PDW 0.362 17.1 46.2 43.9
P/MPV 0.365 A 42.3 40.4
PDW 0.641 57.7 57.9 57.9
Age,years 0.650 72.4 57.7 57.9

NLR: Neutrophil/lymphocyte ratio, L: Lymphocyte, CRP: C-reactive protein, P/PDW:
Platelet/platelet distribution width ratio, P/MPV:Platelet/mean platalet volume ratio
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Figure 3. ROC curves for subjects (Group I vs Group II)

DISCUSSION

As a result, pancreatic cancer is the deadliest cancer.
Even though surgery is still the primary treatment, most
patients have missed out on this opportunity at the time
of application. In our study, NLR, CRP, CRP/L, CA 19-9
levels, and tumour mass were found to be extremely
important in terms of the possibility of resectable surgery.
These values, we believe, can help us avoid unnecessary
laparotomies in cases of unresectability or vascular
invasion.

Pancreatic cancers are among the types of cancers
which have an extremely poor prognosis and a high
mortality rate. Late discoveries lead to late diagnosis,
resulting in the disease being clinically detected at
advanced stages. Pancreatic cancers are cancers with a
high risk of vascular invasion due to their anatomical
structure. Therefore, the possibility of inoperability is
high. Imaging techniques, in particular, are utilized to
assess the operability of pancreatic cancer. According
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to the NCCN guideline, superior mesenteric artery
(SMA), celiac artery involvement, unresectable superior
mesenteric vein (SMV), portal vein involvement, and
distant organ metastases are considered locally advanced
pancreatic cancer in imaging methods (7). Locally
advanced pancreatic cancer has no place for surgical
treatment and adjuvant chemotherapy is planned (8).
However, imaging methods reduce the sensitivity to
77%, especially in lesions less than 2 cm (9). As a result,
unnecessary laparotomy is performed.

Pancreatic cancer is more common in men than in
women. Men are 30% more likely than women to develop
pancreatic cancer, according to Shaibs research (10).
Pancreatic cancer was found to be 37.6 % more common
in men in this study, which was thought to be consistent
with previous research.

The increase in mass size in pancreatic cancers adversely
affects the risk of vascular involvement and prognosis.
According to Phoa et al’s (11) research, lesions larger
than 3 cm increase unresectability and worsen prognosis.
According to Chatelain et al. (12), tumours larger than 2
cm in diameter have a poor prognosis. Takahashi et al.
(13) discovered that lesions larger than 2 cm in diameter
reduced the likelihood of RO resection. According to our
research, the mass size in terms of unresectability had a
sensitivity of 77.8 % and a specificity of 61.4 % at a cut-off
value of 29 mm. Furthermore, at a cut-off value of 31.1
mm, the mass size demonstrated 76.9 % sensitivity and
75.4 % specificity in terms of large vessel invasion. These
findings were determined to be statistically significant
and compatible with the literature data.

A high neutrophil count in the blood is frequently
the cause of high NLR, which is accompanied by
lymphocytopenia. A high neutrophil count may help to
form and progress a neoplasia by creating a favourable
tumour microenvironment in which many growth factors
are released (14). Various studies have demonstrated that
NLR predicts the course of disease in many cancer types,
including oesophageal, stomach, colorectal, bladder,
lung, breast, hepatocellular carcinoma, and pancreas
cancer (15). In a study of patients with locally advanced
and metastatic pancreatic cancer, Teo et al. (16) found that
patients with a high baseline NLR had a shorter survival
time. In their study, Stotz et al. (17) revealed that NLR
increased in inoperable patients. NLR values between 2.5
and 5 have been linked to metastatic pancreatic cancer
and a poor prognosis in various studies. The cut-oft value
for NLR in our study was 3.21, and it was discovered
that the probability of locally progressed and metastatic
pancreatic cancer rose over this value, which is consistent
with the literature. Moreover, the risk for NLR was found
to be elevated at a cut-off value of 3.2 in the vascular
invasion evaluation, which was not stated separately in
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previous research, and we believe that these findings will
contribute to the literature.

Wiese’s study (18) found that patients with elevated
CRP levels in pancreatic cancer had a considerably
lower overall survival. C-reactive protein/lymphocyte
ratios greater than 1.8 have recently been linked to poor
survival. A ratio greater than 1.8 was also identified as
an independent risk factor for death in pancreatic cancer
stages II, III, and IV (19). Correspondingly, an increase
in CRP before surgery has been linked to invasion and
a poor prognosis in pancreatic cancers (20). Similarly,
preoperatively evaluated CRP increase has been linked to
invasion and poor prognosis in pancreatic cancers (20).
Likewise, when the patients were divided into groups
based on vascular invasion, it was discovered that those
with a high preoperative CRP and CRP/L ratio had more
SMA and SMV invasions.

CA 19-9 is the most commonly used serum biomarker
for detecting pancreatic cancer. According to Young
Choon Kim’s (21) research, the possibility of resectability
decreased once the cut-off value for CA 19-9 was reached
at 92.77. In another study, a cut-oft value of 130U/ml
was determined for Cal9-9, and it was observed that the
probability of unresectability was high above this value
(22). In our study, CA 19-9 elevation was observed to be
increased in inoperable pancreatic cancers. These studies’
findings support the link between tumour stage and CA19-
9 level. However, this study emphasizes the relationship
between vascular invasion and CA19-9, which has not
been mentioned before. As a result, pancreatic cancer with
a CA 19-9 cut-oft value of 158.8 U/ml was discovered to
have a high risk of SMA and SMV invasion.

Although the findings of this study are consistent with
previous research, the fact that it is a single-centre study
may be a disadvantage. Besides that, the significantly
higher proportion of inoperable patients versus operable
patients suggests that the patient group may have delayed
hospital admission due to their low socioeconomic
status. Furthermore, the recent increase in the number
of inoperable patients shows that late admission may be
linked to the COVID-19 epidemic, which has been going
on for nearly two years.

CONCLUSION

The high NLR, CRP, CRP/L, CA 19-9 values in our study
enabled us to conclude that they are predictive markers
for inoperable pancreatic cancer. In addition, the
probability of locally advanced and metastatic pancreatic
cancer was found to exceed this value. These values, we
believe, can help us avoid unnecessary laparotomies in
cases of unresectability or vascular invasion.
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Is it possible to treat night eating disorder and sleep quality with
surgery? Benefits of obesity surgery
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ABSTRACT

Aim: This study was conducted to assess sleep quality and night eating syndrome in patients with morbid obesity after bariatric
surgery.

Material and Method: Patients with morbid obesity who underwent sleeve gastrectomy were evaluated. The preoperative and
postoperative values of Body Mass Index (BMI), Hamilton Rating Scale for Depression (HAM-D), Hamilton Anxiety Rating Scale
(HAM-A), Night Eating Questionnaire (NEQ), Pittsburgh Sleep Quality Index (PSQI), and Berlin Sleep Questionnaire (BSQ) were
compared.

Results: A total of 82 surgery candidates who were aged between 18 and 65 (36.36£10.37) were planned for bariatric surgery
participated in our study. We completed our study with 77 patients since 5 of the patients did not come to their postoperative
6th-month controls for various reasons. Standard psychiatric examinations of the candidates were performed before and after
the surgery, and their written consent was obtained after they had been informed about the study. Mean preoperative BMI value
was found as 44.53+4.33, HAM-A value as 4.96+6.14, HAM-D value as 3.82+3.84, PSQI value as 4.69+3.64, and NEQ score as
15.94+7.94. In the 6th month evaluations after surgery, the mean BMI value was found as 30.74+3.55, HAM-A value as 2.39+3.47,
HAM-D value as 1.57+2.39, PSQI value as 1.48+1.42, and NEQ score as 5.58+3.06. The mean EWL value was found as 61.71+10.58.

Conclusion: In conclusion, morbid obesity may cause anxiety, depression, and night eating syndrome and may impair sleep quality
in parallel to them. We observed that these clinical conditions improved after bariatric surgery.

Keywords: Bariatric surgery, sleep, night eating syndrome

0z
Amag: Bu ¢aligma, bariatrik cerrahi sonras: morbid obezitesi olan hastalarda uyku kalitesi ve gece yeme sendromunun degerlendirilmesi
amaciyla yapilmustir.

Gereg ve Yontem: Morbid obezitesi olan ve tiip mide ameliyat1 yapilan hastalar degerlendirildi. Viicut Kitle Indeksi (BKI), Hamilton
Depresyon Derecelendirme Olgegi (HAM-D), Hamilton Anksiyete Derecelendirme Olgegi (HAM-A), Gece Yeme Anketi (NEQ),
Pittsburgh Uyku Kalitesi Indeksi (PSQI) ve ameliyat éncesi ve sonrast degerleri Berlin Uyku Anketi (BSQ) karsilagtirildi.

Bulgular: Caligmamiza 18-65 yaslar1 arasinda (36,36+10,37) obezite cerrahisi planlanan toplam 82 cerrahi aday: katildi. Hastalardan
5’i ameliyat sonrasi 6. ay kontrollerine ¢esitli nedenlerle gelmedigi i¢in 77 hasta ile galismamizi tamamladik. Adaylarin ameliyat 6ncesi
ve sonrasi standart psikiyatrik muayeneleri yapild: ve ¢calisma hakkinda bilgilendirildikten sonra yazili onamlar1 alindi. Ameliyat 6ncesi
ortalama VKI degeri 44,53+4,33, HAM-A degeri 4,96+6,14, HAM-D degeri 3,82+3,84, PUKI degeri 4,69+3,64 ve NEQ puani 15,94+7,94
olarak bulundu. Ameliyat sonrasi 6. ay degerlendirmelerinde ortalama VKI degeri 30,74+3,55, HAM-A degeri 2,39+3,47, HAM-D degeri
1,57+2,39, PUKI degeri 1,48+1,42 ve NEQ puani 5,58+5 olarak bulundu. 3.06. Ortalama EWL degeri 61,71+10,58 olarak bulundu.

Sonug: Sonug olarak, morbid obezite anksiyete, depresyon ve gece yeme sendromuna neden olabilir ve bunlara paralel olarak uyku
kalitesini bozabilir. Bariatrik cerrahi sonrasi bu klinik durumlarin diizeldigini gézlemledik.

Anahtar Kelimeler: Uyku, gece yeme sendromu, obezite cerrahisi
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INTRODUCTION

The increase in the prevalence of obesity has brought
on many comorbid conditions. Bariatric surgery draws
attention as an effective treatment method both in the
world and our country since the desired results cannot be
achieved in obesity with traditional methods and more
effective results are obtained in a short time with this
surgery (1,2). Bariatric surgery methods are administered
to individuals with a body mass index (BMI) of >40 kg/
m’ or those with comorbid diseases, such as hypertension,
diabetes, sleep apnea, and a BMI of 235 kg/m? (3,4). Weight
loss after bariatric surgery provides a clinical improvement
in many comorbid diseases existing before surgery.

When the effects of sleep on food consumption are
considered, the mutual relationship between sleep disorders
and obesity gains importance 2. Poor quality sleep and
reduced sleep duration contribute to the development
and progression of obesity 3. In return, obesity can cause
some physical and mental symptoms that may impair
sleep quality. Some of these conditions include obstructive
sleep apnea syndrome (OSAS), anxiety disorders, and
mood disorders (5). Obesity is one of the most common
known risk factors in the etiology of OSAS. In most cases,
bariatric surgery and the resulting dramatic weight loss
provide an improvement in sleep disturbance and OSAS
(6,7). In addition, it has been reported that weight loss after
bariatric surgery contributes positively to sleep quality
regardless of whether it is accompanied by OSAS (7).
Disordered sleep is the DSM-5 diagnostic criteria for both
anxiety disorders and depressive disorders, and it reduces
the quality of life of the patients. Weight loss after bariatric
surgery does not only improve sleep quality physiologically
but also provides positive effects by contributing to the
reduction of psychiatric complaints (8). Another issue
that is emphasized in the relationship between sleep and
obesity is eating habits. It has been shown that after surgery,
eating disorders can improve, eating attitudes can change
positively, and preoccupations with weight and body can
decrease (9). In this context, night sleep problems and
night eating syndrome following excessive eating in the
evening can be considered as another condition that may
impair sleep quality in people with obesity clinically.

In this study, it was aimed to determine sleep disturbance
in individuals with obesity, identify risk factors that may
be clinically relevant, and investigate the effect of surgery
on sleep quality.

MATERIAL AND METHOD

This study was started after the ethical approval of the study
was obtained from Balikesir University Faculty of Medicine
Clinical Researches Ethics Committee (Date: 14.04.2021,
Decision No: 2021-106). All procedures performed in studies
involving human participants were in accordance with the
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ethical standards of the institutional and/or national research
committee and with the 1964 Declaration of Helsinki and
its later amendments or comparable ethical standards. All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

A total of 82 surgery candidates who were between 18 and
65 years old, were admitted to General Surgery outpatient
clinic, and were planned for bariatric surgery evaluated
in our study. We completed our study with 77 patients
(since 5 of the patients did not come to their postoperative
6th-month controls for various reasons). Psychiatric
examinations of the candidates were performed before the
surgery by a psychiatrist, and then their written informed
consent was obtained after they had been informed
about the study. Following these procedures, a socio-
demographic data form, which was created by us, the
Hamilton Anxiety Rating Scale (HAM-A), the Hamilton
Rating Scale for Depression (HAM-D), the Night Eating
Questionnaire (NEQ), the Pittsburgh Sleep Quality Index
(PSQI), and the Berlin Sleep Questionnaire (BSQ) were
applied to the candidates. Psychiatric evaluations of the
patients were done again in the 6™ month after surgery,
and the scales were re-administered.

The Sociodemographic Data Form

This form, which was prepared by the researcher, included
questions about the candidates’ background and their medical
information, such as age, gender, height/weight, previous
psychiatric illness, chronic illness, and medications used.

The Hamilton Rating Scale for Depression (HAM-D)

It consists of 17 items questioning the symptoms of
depression in the last week. The highest score on the scale
is 53. The interpretation of the scores is as follows: 0-7,
no depression; 8-13, mild depression; 14-18, moderate
depression; 19-22, severe depression; and 23 and higher,
very severe depression. The Turkish validity and reliability
study of the scale was conducted by Akdemir et al. (10).

The Hamilton Anxiety Rating Scale (HAM-A)

It consists of 14 items used to evaluate the somatic and
psychic symptoms of anxiety. Each item is scored between 0
and 4 points according to the severity of the symptom. The
scores are interpreted as follows: 0-5, normal; 6-14, mild;
15 and higher, severe anxiety. The Turkish reliability and
validity study of the scale was conducted by Yazicietal. (11).

The Night Eating Questionnaire (NEQ)

The original scale was developed by Allison and collegues
for determining the risk of night eating syndrome (12).
The questions on the questionnaire are scored between 0
and 4 using a five-point Likert-type scoring system. Total
scores on the questionnaire range between 0-52. The cut-
off score was stated as 25 in the original study, and a score
of 18 and higher was considered clinically significant in
the Turkish validity study (13).
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The Pittsburgh Sleep Quality Index (PSQI)

This scale was developed by Buysse et al. (14) to assess
subjective sleep quality, sleep latency, sleep duration,
sleep efficiency, sleep disturbance, use of sleeping pills,
and impairment in daytime work. Each response is
scored between 0-3 according to the frequency of the
symptom. The global score varies between 0-21, and high
values indicate poor sleep quality and high levels of sleep
disturbance. A global score of 5 and higher indicates that
the clinical sleep quality is significantly poor. The PSQI
was adapted to Turkish patients by Agargiin et al. (15).

The Berlin Sleep Questionnaire (BSQ)

The BSQ is a questionnaire designed for OSAS population
surveys. It consists of 10 questions in 3 categories in total.
A score of 22 points in categories 1 and 2 and a score of >1
point in category 3 are considered significant. Each category
is evaluated within itself, and if 2 or more categories are
positive, the risk of OSAS is considered high (16).

Statistical Analysis

The NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) software was used for statistical
analysis. While evaluating the study data, descriptive
statistical methods (mean, standard deviation, median,
frequency, ratio, and minimum and maximum values)
were employed, and the distribution of the data was
evaluated with the Shapiro-Wilk Test. The Mann-Whitney
U test was used to compare quantitative data in groups of
two. Wilcoxon rank test was used for comparisons of two
periods. Chi-square analysis was used to determine the
relationship between qualitative data. Quantative data
were given as median + standart deviation (minimum -
maximum)(median), and categorical data were indicated
in count (n) and percentages (%). Significance was
evaluated at p<0.01 and p<0.05 levels.

RESULTS

The ages of the patients in our study ranged from 20 to
61, with the mean age being 36.36+10.37 years. Of the
participants, 74% (n=57) were female, and 26% (n=20)
were male.

In the preoperative evaluations of the participants,
the mean value of Body Mass Index (BMI) was found
as 44.53+4.33, the Hamilton Anxiety Rating Scale
(HAM-A) as 4.96+6.14, the Hamilton Rating Scale for
Depression (HAM-D) as 3.82+3.84, the Pittsburgh Sleep
Quality Index (PSQI) as 4.69+3.64, and the Night Eating
Questionnaire score (NEQ) as 15.94+7.94. On the other
hand, the mean postoperative values of the participants
were found as follows: BMI, 30.74+3.55; HAM-A,
2.39+3.47; HAM-D, 1.5742.39; PSQI, 1.48+1.42; and
NEQ, 5.58+3.06. The mean EWL value was 61.71+10.58,
which supports the success of the surgery. The evaluations

of the participants according to BSQ in terms of risk for
OSAS indicated that 37 (48.1%) patients had no risk, but
that the remaining 40 (51.9%) were in the risk group.
It was observed that the risk continued in only 2 of the
participants (2.6%) after the surgery.

The participants were divided into two subgroups
according to their pre-surgical sleep quality to evaluate the
factors affecting their sleep quality. Thirty-two patients
(41.5%) who scored 5 or higher from the Pitsburgh Sleep
Quality Index were included in the group with poor sleep
quality, and forty-five patients (58.5%) with a score of less
than 5 were placed in the group with good sleep quality.
There was no statistically significant difference between
the groups in terms of age and gender (p=0.225; p=0.669).
Patients with poor sleep quality had significantly higher
BMI, HAM-A, HAM-D, and NEQ scores compared to
the group with good sleep quality. (p=0.001; p<0.05).
Factors that might have affected the participants’ sleep
quality before surgery are shown in Table 1.

Table 1. Comparison of preoperative measurements by sleep status

Min.-Max.
n  MeantSd (Median) P

PSQI<5 45 37.42+11.05 20-61 (35

Age Q (35) 0.226
PSQI>5 32  34.88+9.29 24-53 (30.5)

Preop PSQI<5 45 42.89+2.46 40.39-50.78 (42.28) I

BMI PSQI>5 32 46.93+5.31 40.39-58.87 (46.31)
PSQI<5 45  2.93+3.28 0-14

Ham-A Ql< ) 0.001**
PSQI>5 32  7.81+7.93 0-33 (6)
PSQI<5 45  2.93+3.32 -11 (2

Ham-D SQI<s > 93£3.3 0 2) 0.009**
PSQI>5 32  5.06+4.21 0-21 (4.5)
PSQI<5 45  13#5.91 5-29 (12

NEQ Q (12) 0.001**
PSQI>5 32 20.06+8.66 3-34 (20.5)

Mann Whitney U Test; *p<0.05; **p<0.01

The comparison of the pre-and post-operative scale
scores of the participants with good and poor sleep
quality is given in Tables 2 and 3. There was a statistically
significant decrease in scale scores in both groups
postoperatively.

Table 2. Comparison of the pre-and post-operative scale scores of

the patients with good sleep quality

Preoperative ~ Postoperative P
Measurement  Measurement
Mean+Sd 42.89+2.46 29.65%+2.55
BMI Min.-Max. 40.39-50.78 26.71-40.39  0.001**
(Median) (42.28) (28.8)
Mean+Sd
HAM-A Min-Max. 00 Yo, oo
(Median)
Mean+Sd
HAM-D Min.-Max. 269-?113('23)2 1'3_35(11';9 0.001%*
(Median)
Mean+Sd
NEQ  Min.-Max. 51_32155(‘1921) Si'_2192i(25‘§ 0.001%*
(Median)
Wilcoxon Rank Test; *p<0.05; **p<0.01
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Table 3. Comparison of the pre-and post-operative scale scores of
the patients with poor sleep qualit

Preoperative  Postoperative p
Measurement Measurement
Mean+Sd 46.93+5.31 32.33+4.21
BMI Min.-Max. 40.39-58.87 26.42-40.39 0.001**
(Median) (46.31) (31.44)
Mean+Sd
Ham-A Min.-Max. 768_ ;;57('69)3 8'_31%%%? 0.001%*
(Median) ’
Mean+Sd
Ham-D Min.-Max. g'gﬁ‘fsl) 26{?;12('19)7 0.001%*
(Median) ’
Mean+Sd
NEQ  Min.-Max. 5?3165%'65? 16_112'?52) 0.001%*
(Median) )
Wilcoxon Test; *p<0.05; **p<0.01

DISCUSSION

Many different clinical conditions impair sleep quality.
Obesity causes psychiatric situations such as mood
disorders and anxiety disorders, which makes it important
to determine both physiological and psychological
aspects of sleep disorders caused by obesity (17). It is
expected that bariatric surgery will improve sleep quality
by contributing to both areas. As expected, a significant
decrease was found in all post-operative psychiatric total
scale scores of the participants in our study. This finding is
similar to the findings of other studies showing the positive
effects of surgery on sleep disorders, anxiety, depression
levels, and eating attitudes (8). However, the fact that
the presence of severe psychiatric diseases constituted a
surgical contraindication in the pre-operative psychiatric
evaluation may have supported the efforts of the patients
to not report their symptoms during the interview and
to show themselves well. This may explain why the
preoperative anxiety and depression scale scores were
lower compared to the population with obesity who did
not apply for surgery, although a significant decrease was
determined in the scale scores postoperatively (18).

When evaluated in terms of OSAS, which is one of the most
prominent risk factors for sleep quality, 40 out of 77 patients
in our study were found at risk. It was observed that the risk
continued in only 2 of the participants (2.6%) after the surgery.
In the literature, many studies support that bariatric surgery
reduces the risk of OSAS 17. In the study of Dileklitas et al.
(19), a significant improvement was found in sleep quality
and daytime sleepiness in the 6th month of surgery, and it
was reported that there was a decrease in the risk for OSAS.
However, even though it is stated that the risk is reduced, it
should also be kept in mind that the Berlin questionnaire is a
clinical screening tool for OSAS and that polysomnography
is the gold standard for the diagnosis of OSAS.

In our study, 32 (41.5%) of the 77 surgical candidates with
obesity were found to have poor quality sleep. Similar to our
study, Toor et al. (20) reported deterioration in sleep quality
in 78% of bariatric surgery candidates and found a significant
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increase in sleep quality and sleep duration after surgery. In
the 6-month-follow-up study of Ghiasietal. (21), although an
increase in sleep quality and a decrease in daytime sleepiness
were determined, the lack of psychiatric evaluation that
could affect sleep quality was stated as a limitation of the
study. In another study conducted in 2020, a decrease in
general sleep quality was found in 65% of bariatric surgery
candidates, and clinically significant insomnia findings were
found in 35% (22). In our study, increased BMI values and
anxiety and depression scores were found to be associated
with deterioration in sleep quality. This relationship has
been supported by the literature (23).

Another condition that we think may affect sleep
quality is night eating syndrome, which is defined as
a condition characterized by loss of appetite in the
morning, overeating in the evening, and insomnia. Night
eating syndrome is defined in oher specified feeding and
eating disorder (OSFED) subgroup of eating disorder
in DSM-5 and characterized by recurrent episodes of
night eating, as manifested by eating after awakening
from sleep or by excessive food consumption after the
evening meal. The night eating causes significant distress
and/or impairment in functioning (24). In night eating
syndrome, the biological rhythms of eating and sleep are
separated, people’s morning eating is suppressed, and
their evening and night eating increases. There isa 2 - 6
hours delay between eating and sleep rhythms, which may
have consequences that may impair sleep quality (25). In
our study, scores on the night eating questionnaire were
significantly higher in individuals with poor sleep quality
than in individuals who defined their sleep as good. Yeh et
al. (26), too, stated that impaired eating attitude contributed
to the relationship between decreased sleep quality and
weight gain. In surgical candidates with obesity, clinical
insomnia and depressive symptoms have been associated
with increased daily consumption of junk food, emotional
eating, and night-eating behavior (9). In a 6-year follow-up
study, it was reported that there was an increase in weight
gain and binge eating with the accompanying disinhibited
eating behavior in patients with short sleep duration (27).
Although we found a significant decrease in scores on the
night eating questionnaire in our study, Lawson et al. (28)
found the score on the PSQI as 7.58 after bariatric surgery
in patients with eating attitude disorder. Poor sleep quality
was positively correlated with perceived stress, depression,
eating disorder, and night eating in these individuals, and a
lower EWL value was found in those with poor sleep quality.
The significant decrease observed in postoperative scores
in both groups was a finding that supported the effect of
bariatric surgery on sleep quality with a decrease in night
eating behavior, anxiety, and depression levels. However,
the evaluation of sleep disorders and the determination
of related factors in individuals with ongoing night-eating
syndrome after surgery should be supported by studies.
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CONCLUSION

It was observed that morbid obesity might cause anxiety,
depression, and night-eating syndrome and that it might
impair sleep quality in parallel with them. We observed that
these clinical conditions improved after bariatric surgery. We
believe that obesity is one of the most important etiological
causes of sleep quality disorder, but further studies are
needed since there are other causes in the etiology.

ETHICAL DECLARATIONS

Ethics Committee Approval: This study was started
after the ethical approval of the study was obtained
from Balikesir University Faculty of Medicine Clinical
Researches Ethics Committee (Date: 14.04.2021, Decision
No: 2021-106).

Informed Consent: All patients signed the free and
informed consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Kirkil C, Aygen E, Korkmaz MF, Bozan MB. Quality of life after
laparoscopic sleeve gastrectomy using BAROS system. Arq Bras
Cir Dig 2018; 31: e1385.

2. Karlsson ], Taft C, Rydén A, Sjostrom L, Sullivan M. Ten-
year trends in health-related quality of life after surgical and
conventional treatment for severe obesity: the SOS intervention
study. Int ] Obes 2007; 31: 1248-61.

3. Bozan Mb, Kutluer N, Aksu A, Bozan Aa, Kanat Bh, Boyiik A. Is
body mass index and obesity surgery mortality score important
in perioperative complications of laparoscopic sleeve gastrectomy
before discharge? Abcd Arq Bras Cir Dig (Sao Paulo) 2021; 34: 2.

4. Mosavat M, Mirsanjari M, Arabiat D, Smyth A, Whitehead L. The
role of sleep curtailment on leptin levels in obesity and diabetes
mellitus. Obes Facts 2021; 14: 214-21.

5. Cortes-Telles A, Ortiz-Farias D, Pou-Aguilar Y, Almeida-de-la-
Cruz L, Perez-Padilla J. Clinical impact of obesity on respiratory
diseases: A real-life study. Lung India 2021; 38: 321-5.

6. Bozan MB. Obstruktif uyku apne sendromu ve bariatrik cerrahi.
In: Cingi C, Bayar Muluk N, Salcan I, Susaman N, editors. 8
Solunum Zirvesi. Arhavi/Artvin: Stirekli Egitim ve Bilimsel
Aragtirmalar Dernegi; 2018. p. 30-4.

7. Xie H, Doherty L, O'Boyle C. The positive impact of bariatric
surgery on sleep. Ir Med ] 2016; 109: 328-30.

8. Sevinger GM, Coskun H, Konuk N, Bozkurt S. Violence in
Schizophrenia. psikiyatr guncel yaklasimlar - Curr Approaches
Psychiatry 2014; 6: 32-44.

9. Wrzosek M, Wojnar M, Sawicka A, Talalaj M, Nowicka G.
Insomnia and depressive symptoms in relation to unhealthy
eating behaviors in bariatric surgery candidates. BMC Psychiatry
2018; 18:153.

10.Akdemir A, Orsel SO, Dag 1, Tiirkgapar MH, Iscan N, Ozbay
H. Hamilton depresyon derecelendirme ol¢egi (HDDO)nin
gegerliligi-giivenirliligi ve klinikte kullanimi. Psikiyatr Psikol
Psikofarmakol Derg 1996; 4: 251-9.

11.Yazict MK, Demir B, Tanriverdi N, Karaargaoglu E, Yolag P.
Hamilton Anxiety Rating Scale: Interrater reliability and validity
study. Tirk Psikiyatr Derg 1998; 9: 114-7.

12.Allison KC, Lundgren JD, O’Reardon JP, et al. The night eating
questionnaire (NEQ): psychometric properties of a measure of
severity of the Night Eating Syndrome. Eat Behav 2008; 9: 62-72.

13.Peker M, Oztora S, Caylan A, Dagdeviren HN. Internal reliability
of turkish version of “Night Eating Questionnaire” in general
adult population. Eurasian ] Fam Med 2016; 5: 109-12.

14.Buysse DJ, Reynolds CE, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh sleep quality index: A new instrument for psychiatric
practice and research. Psychiatry Res 1989; 28: 193-213.

15.Agargiin M, Kara H, Anlar O. Pittsburgh uyku kalitesi indeksinin
gegerligi ve giivenirligi. Tiirk Psikiyatr Derg 1996; 7: 107-15.

16.Netzer NC, Stoohs RA, Netzer CM, Clark K, Strohl KP. Using the
berlin questionnaire to identify patients at risk for the sleep apnea
syndrome. Ann Intern Med 1999; 131: 485-91.

17.Kalarchian MA, Marcus MD, Levine MD, et al. Psychiatric
disorders among bariatric surgery candidates: relationship to
obesity and functional health status. Am J Psychiatry 2007; 164:
328-34.

18.Blasco BV, Garcia-Jiménez ], Bodoano I, Gutiérrez-Rojas
L. Obesity and depression: its prevalence and influence as a
prognostic factor: a systematic review. Psychiatry Investig 2020;
17:715-24.

19.Dilektasli E, Dilektasli AG. Laparoscopic Sleeve gastrectomy
improves excessive daytime sleepiness and sleep quality 6 months
following surgery: a prospective cohort study. Adv Ther 2016; 33:
774-85.

20.Toor P, Kim K, Buffington CK. Sleep quality and duration before
and after bariatric surgery. Obes Surg 2012; 22: 890-5.

21.Ghiasi F, Bagheri Ghaleh A, Salami, et al. Effects of laparoscopic
sleeve gastrectomy and roux-en-y gastric bypass on the
improvement of sleep quality, daytime sleepiness, and obstructive
sleep apnea in a six-month follow-up. Tanaffos 2020; 19: 50-9.

22.Salwen-Deremer JK, Schreyer C, Hymowitz GF, Montanari A,
Smith MT, Coughlin JW. Sleep disturbance and insomnia in
individuals seeking bariatric surgery. Surg Obes Relat Dis 2020;
16: 940-7.

23.Cai G-H, Theorell-Haglow J, Janson C, et al. Insomnia symptoms
and sleep duration and their combined effects in relation to
associations with obesity and central obesity. Sleep Med 2018; 46:
81-7.

24. Arlington V, editor. Feeding and Eating Disorders. In: Diagnostic
and Statistical Manual of Mental Disorders Fifth Edition DSM-
5TM. Five. American Psychiatric Association; 2013. p. 329-54.

25.Howell M]J, Schenck CH, Crow SJ. A review of nighttime eating
disorders. Sleep Med Rev 2009; 13: 23-34.

26.Yeh S-SS, Brown RE Disordered eating partly mediates the
relationship between poor sleep quality and high body mass
index. Eat Behav 2014; 15: 291-7.

27.Chaput J-P, Després J-P, Bouchard C, Tremblay A. The association
between short sleep duration and weight gain is dependent on
disinhibited eating behavior in adults. Sleep 2011; 34: 1291-7.

28.Lawson JL, Wiedemann AA, Carr MM, Ivezaj V, Duffy AJ, Grilo
CM. Examining sleep quality following sleeve gastrectomy among
patients with loss-of-control eating. Obes Surg 2019; 29: 3264-70.

91



Original Article/ Ozgiin Makale

M E D I C I N E DOI: 10.47582/jompac.1110431

PALLIATIVE CARE ] Med Palliat Care 2022; 3(2): 92-97

The relationship between the prognostic nutritional index and the
clinical course of COVID-19: a single-center experience

Prognostik niitrisyonel indeks ve COVID-19 klinik seyri arasindaki iliski:
tek merkez deneyimi

Kadem Arslan, ®Siileyman Bas
Sancaktepe Sehit Prof. Dr. {lhan Varank Training and Research Hospital, Department of Internal Medicine, {stanbul, Turkey

Cite this article as/Bu makaleye atif icin: Arslan K, Bas S. The relationship between the prognostic nutritional index and the clinical
course of COVID-19: a single-center experience. ] Med Palliat Care 2022; 3(2): 92-97.

ABSTRACT

Aim: It was aimed to investigate the relationship between the prognostic nutritional index (PNI) and the clinical course in COVID-19
because the nutritional status is important in defense against infection.

Material and Method: 1579 patients who applied to the hospital inpatient clinic between 01/04/2020 and 30/11/2020 were included in
the study. The PNI scores of the patients were calculated at the time of admission to the hospital. Comparisons were made between PNI
scores of the patients and intensive care unit admission status, treatment results, length of hospital stay, and presence of pneumonia on
thorax CT. Moreover, comparisons were made between PNI scores and C-reactive protein (CRP), neutrophil/ymphocyte ratio (NLR),
CRP/albumin ratio.

Results: A total of 1579 patients (755 females and 824 males) were included in the study. The rate of admission to the ICU was
significantly higher in males. The mortality rate of the study group was 9.4%. PNI scores were found to be significantly lower in patients
who died and in patients admitted to the ICU. CRP and CRP/albumin ratio levels were significantly higher in patients with pneumonia
on thorax CT, in patients admitted to the intensive care unit, and in patients who died. There were a significant negative correlation
between PNI score and CRP/albumin ratio levels.

Conclusion: PNI scores were found to be significantly lower in patients who needed admission to the intensive care unit and died due
to severe COVID-19 than the others. In patients with a low PNI score, COVID-19 can be more severe and it may cause worse clinical
outcomes.

Keywords: COVID-19, CRP/albumin ratio, neutrophil/lymphocyte ratio, prognostic nutritional index

0z
Amag: Enfeksiyona karsi savunmada beslenme durumunun 6nemli olmasi nedeniyle COVID-19da prognostik beslenme indeksi
(PNI) ile klinik seyir arasindaki iligkinin arastirilmasi amaglandu.

Gereg ve Yontem: 01/04/2020-30/11/2020 tarihleri arasinda hastaneye bagvuran 1579 hasta caligmaya dahil edildi. Hastalarin
hastaneye bagvuru aninda PNI skorlar1 hesaplandi. Hastalarin PNI skorlari ile yogun bakima yatis durumu, tedavi sonuglari,
hastanede kalis siireleri ve toraks BT'de pnomoni varlig1 arasinda karsilagtirmalar yapildi. Ayrica PNI skorlari ile C-reaktif protein
(CRP), nétrofil/imfosit orani (NLR), CRP/albumin orani arasinda karsilagtirmalar yapildi.

Bulgular: Caligmaya toplam 1579 hasta (755 kadin ve 824 erkek) dahil edildi. Erkeklerde yogun bakima kabul orani anlamli olarak
daha yiiksekti. Caligma grubunun mortalite oran1 %9,4’tii. Olen hastalarda ve yogun bakim iinitesine kabul edilen hastalarda PNI
skorlar1 anlamli olarak daha diisiik bulundu. Toraks BT sinde pnomoni olan hastalarda, yogun bakima yatirilan hastalarda ve 6len
hastalarda CRP ve CRP/albiimin orani anlaml olarak daha yiiksekti. PNI skoru ile CRP/albiimin orani arasinda anlamli negatif
korelasyon vardi.

Sonug: Siddetli COVID-19 nedeniyle yogun bakim tinitesine yatirilmasi gereken ve 6len hastalarda PNI skorlar1 anlamli derecede
daha dustik bulundu. PNT skoru disiik olan hastalarda COVID-19 daha siddetli seyredebilir ve daha kotii klinik sonuglara neden
olabilir.

Anahtar Kelimeler: COVID-19, CRP/albiimin orani, nétrofil/lenfosit orani, prognostik beslenme indeksi

Corresponding Author/Sorumlu Yazar: Kadem Arslan, Sancaktepe Sehit Prof. Dr. [lhan Varank Training and Research Hospital, Department of Internal
Medicine, Istanbul, Turkey

E-mail/E-posta: kademarslan@hotmail.com

Received/Gelis: 28.04.2022  Accepted/Kabul: 09.05.2022

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.

EY MG MO


https://orcid.org/0000-0002-3957-3821
https://orcid.org/0000-0002-5883-445X

] Med Palliat Care 2022; 3(2): 92-97

Arslan et al. Prognostic nutritional index and COVID-19

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious
viral disease. The causative agent of COVID-19 is severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (1). SARS-CoV-2 is an enveloped RNA virus (2).
In humans beings are the main route of transmission of
SARS CoV-2 is virus-carrying respiratory droplets (3).
Generally, COVID-19 patients develop symptoms 5-7
days after exposure. Common symptoms are fever, sore
throat, cough, myalgia, headache, dyspnea, nausea and
diarrhea. SARS-CoV-2 enters the cell by attaching to the
angiotensin converting enzyme 2 (ACE2) receptor. The
infection process begins with the binding of the viral
envelope S protein of SARS CoV-2 to the ACE2 receptor
in the cell membrane. The ACE2 receptor is found in the
lungs, endothelium, heart, kidneys, brain and intestines
(3). Therefore, all these organs can be a target of the virus
and complications may occur in these organs.

The nutritional status of a person is important in
defense against infection. Individuals with nutritional
deficiencies are more susceptible to infectious diseases
and worse clinical results may be seen in these individuals
(4). Based on this, in studies conducted, malnutrition was
found to be an independent risk factor for complications
in hospitalized patients and was associated with higher
mortality (5). Prognostic nutrition index (PNI) is a new
risk score based on serum albumin and lymphocyte
values, reflecting the immunological and nutritional
status of the person. PNI has proven prognostic value in
a variety of diseases, including cardiovascular diseases,
infectious diseases and malignancies. It has been shown
that low PNI score is associated with poor survival (6,7).
It is not difficult to calculate this index as it only requires
blood parameters and it is a cost-effective method.

COVID-19 continues to be a widespread public health
problem all over the world today, and it also causes
major social and economic problems. We think that the
nutritional status of patients is very important in the
course of infectious diseases. In this study, it was aimed
to investigate the relationship between the PNI score of
COVID-19 patients and the clinical course of the disease.

MATERIAL AND METHOD

For this study, written consent was obtained from the
patients and was carried out with the the permission of
Sancaktepe Sehit Prof. Dr. {lhan Varank Training and
Research Hospital Ethics Committee (Date:10/03/2021,
Decision No: 2020/123). All human studies have been
performed under the rules of 1964 Declaration of
Helsinki.

The study was conducted on 1724 patients who applied to
the inpatient clinic between 01/04/2020 and 30/11/2020.

COVID-19 PCR test was performed on these patients
who were admitted to the hospital with suspicion of
COVID-19, blood was taken for the test, and thorax CT
was planned. The diagnose of COVID-19 in patients
had been confirmed by a positive result for SARS-
CoV-2 RNA in nasopharyngeal swabs by using real-time
fluorescence reverse transcription-polymerase chain
reaction (RT-PCR) before the patients was applied to
the inpatient clinic. In all patients, gender, age, medical
history, COVID-19 PCR test results, blood test results,
thorax CT reports, hospitalization status and treatment
results were examined. Patients over 18 years old with
positive COVID-19 PCR test were included in the study.
Patients under the age of 18, with negative COVID-19
PCR test result, in case of malignancy, pregnancy,
and with severe endocrinological, nephrological,
gastrointestinal, neurological, psychiatric diseases,
hematological disease were excluded from the study.
For these reasons, a total of 145 patients were excluded
from the study. Finally, a total of 1579 patients were
included in the study.

The PNI scores were calculated according to the results of
the blood tests of patients at the hospital. For each patient,
the PNI score was calculated based on this formula;
PNI = [10 x albumin (mg/dL)] + [0.005 x lymphocyte
count (per mm?®)] (8). Comparisons were made on
whether there was a relationship between PNI scores
of the patients and intensive care unit (ICU) admission
status, treatment results (exitus/healed), length of
hospital stay, and presence of pneumonia on thorax CT.
Also, comparisons were made between PNI scores and
the results of some other infection parameters such as
C-reactive protein (CRP), neutrophil-lymphocyte ratio
(NLR), CRP/albumin ratio.

Statistical analysis: While evaluating the study data, the
suitability of the parameters to the normal distribution
was evaluated by Kolmogorov-Smirnov and Shapiro
Wilks tests and the homogeneity of group variances
was assessed by the Levene test. Descriptive statistical
methods including percentage and mean+standard
deviation (£SD) or median (interquartile range [IQR]
were used to provide the basic features of the data,
according to the evaluation of distribution for normality.
Differences in the values of the variables between the
groups were evaluated by the Mann-Whitney U test
according to the results of normality tests. Chi-square
test was used to analyze qualitative data. Spearman
Correlation test was performed to evaluate the correlation
between PNI scores and other parameters. The IBM
SPSS (Statistical Package for Social Sciences; version
20.0 for windows, Chicago, USA) was used for statistical
analyses, and p<0.05 was considered significant for all
statistical analyses.
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RESULTS

A total of 1579 patients (755 females and 824 males) were
included in the study. The median age of the whole patient
group was 54 [IQR:43-65] years. 85.9% of the patients
had pneumonia on thorax CT, 87.9% of males and 83.8%
of females had pneumonia on thorax CT. The rate of
presence of pneumonia on thorax CT was significantly
higher in males (p:0.022). 14.8% of all patients were
admitted to the intensive care unit (ICU), 18.8% of males
and 10.3% of females were admitted to the ICU. The
rate of admission to the ICU was significantly higher in
males (p<0.001). The mortality rate in the whole group
was 9.4%. The mortality rate was 11.4% in males and
7.2% in females. The The mortality rate was significantly
higher in males (p:0.004). There was no significant
difference in ICU admission rates according to gender,
but total length of hospital stay was significantly longer
in males (p=0.006). CRP and CRP/albumin ratio levels
were higher in males. There was no significant difference
between PNI scores and neutrophil/lymphocyte ratio
(NLR) levels according to gender. (Table 1)

When we compare according to laboratory parameters
and PNI score; PNI scores were found to be significantly
lower in patients who died and in patients admitted to
the ICU (p=0.005, p<0.001). There was no significant
difference between PNI scores and the presence of
pneumonia on thorax CT. CRP and CRP/albumin
ratio levels were significantly higher in patients with
pneumonia on thorax CT, in patients admitted to the ICU,
and in patients who died (p=0.022, p=0.042, p<0.001,
p<0.001, p<0.001, p<0.001, respectively). (Table 2)

When we look at the whole group, there was a significant
negative correlation between PNI score and NLR (r=-

0.399; p<0.001), and CRP/albumin ratio levels (r=-
0.288; p<0.001) (Table 3). There was a significant
negative correlation between PNI score and length of
ICU stay, and length of hospital stay (r=0.170;p=0.009,
r=0.274;p<0.001). There was a significant positive
correlation between CRP/albumin ratio and NLR values
(r=0.202; p<0.001), and between CRP/albumin ratio
and length of ICU stay (r=0.134; p=0.041). (Table 4) In
the ROC curve for the CRP/albumin ratio variable of
COVID-19 patients who died, the area under the curve is
0.851, with a standard error of 0.011 (p<0.001). The cut-
off point for CRP/albumin ratio is 1.09. The sensitivity
of this value was 94.6%, and the sensitivity was 74.1%.
(Table 5). The ROC curve is shown in Figure 1.

ROC Curve
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Figure 1. ROC curve analysis of CRP/albumin value variable of
COVID-19 patients who died

Table 1. Distribution of selected baseline characteristics and laboratory parameters of whole group and b
All Patients (n=1579) Females(n=755, %47.8) Males(n=824, %52.2) p

Age (Year) (Median) 54 [43-65] 55 [44-66] 53 [41-64] 0.002*
Pneumonia on thorax CT 0.022°

Yes 1357 (85.9%) 633 (83.8) 724 (87.9%)

No 222 (14.1%) 122 (16.2) 100 (12.1%)
Hospitalized in <0.001°

Ward 1346 (85.2%) 677 (89.7) 669 (81.2%)

ICU 233 (14.8%) 78 (10.3) 155 (18.8%)
Result 0.004°

Heraled 1431 (90.6%) 701 (92.8) 730 (88.6%)

Exitus 148 (9.4%) 54 (7.2) 94 (11.4%)
Length of ICU stay (day) 10 [7-16] 10 [7-15.25] 11 [7-17] 0.466*
Length of Hospital Stay (day) 7 [6-10] 7 [6-9] 7 [6-11] 0.006*
CRP 1.43 [0.29-5.35] 1.21 [0.25-4.85] 1.67 [0.34-5.97] 0.023*
Leukocyte 6.15 [4.70-8.00] 6.20 [4.80-8.00] 6.10 [4.62-8.00] 0.872°
Neutrophil 3.64 [2.57-5.00] 3.70 [2.59-5.00] 3.56 [2.54-4.99] 0.314°
Lymphocyte 1.45[1.01-1.92] 1.45[1.04-1.93] 1.43 [0.99-1.92] 0.274*
Albumin 3.72 [2.82-4.12] 3.82 [2.82-4.12]F 3.70 [2.82-4.12]F 0.245°
NLR 2.57 [1.72-3.84] 2.63 [1.72-3.76] 2.51 [1.72-3.88] 0.948°
CRP / Albumin 0.41 [0.07-1.59] 0.36 [0.06-1.49] 0.48 [0.09-1.70]F 0.016*
PNI 44.65 [37.35-49.05] 44.90 [37.45-49.25] 44.37[37.01-48.85] 1 0.346°
a Mann-Whitney test, b Chi-Square Test, p<0.05 was considered significant for all statistical analyses. ICU: Intensive care unit, CRP: C-reactive protein, NLR: Neutrophil/
Lymphocyte ratio, PNI: Prognostic Nutritional Index.
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Table 2. Distribution and comparision of pneumonia on thorax CT, hospitalization status, treatment results according to the

Prognostic Nutritional Index and blood test values

Leu Neu Lymp CRP Alb NLR CRP/Alb PNI
Pneumonia on Thorax CT
Yes 6.10 3.63 1.45 1.50 3.82 2.54 0.43 44.50
[4.70-8.00] [2.59-4.95] [1.01-1.94]+ [0.30-5.69] [2.82-4.12] [1.74-3.73] [0.08-1.62]F [35.70-48.16] 1
No 6.50 3.78 1.39 0.94 3.72 2.79 0.34 44.65
[4.87-8.00]  [2.35-5.12] [1.02-1.83] [0.20-4.25] [2.82-4.12] [1.63-4.24] [0.06-1.18]+ [37.45-49.05] %
P 0.211 0.536 0.468 0.022 0.077 0.406 a 0.042 a 0.256 a
Hospitalised in
Ward 6.18 3.64 1.48 1.03 3.82 2.56 0.32 45.35
[4.80-7.80]  [2.62-5.01] [1.04-1.95] [0.20-3.72] [2.82-4.12] [1.70-3.85] [0.05-1.00]+ [37.73-49.50]
ICU 6 3.74 1.27 6 3.60 2.58 1.92 41.25
[4-11] [2.00-4.90] [0.78-1.74] [4-9]+ [2.82-4.00] [1.80-3.71] [1.28-2.84]t [33.60-44.92]
P 0.084 <0.001a <0.001a <0.001a <0.001a 0.606 a <0.001a <0.001a
Result
Healed 6.10 3.57 1.44 1.10 3.82 2.57 0.34 45.10
[4.60-7.70] [2.48-4.93] [1.00-1.91] [0.22-4.00] [2.82-4.12] [1.70-3.84] [0.06-1.15]F [36.55-49.30]F
B 8 4 1.55 8 3.80 2.58 2.28 42.62
[6-12] [3-5] [1.16-1.96] [6-11] [3.50-4.00] [1.86-3.73] [1.67-3.13]t [40.46-45.10]
P <0.001a 0.001a 0.056 <0.001a 0.522 0.548 a <0.001a 0.005a
a Mann-Whitney test, p<0.05 was considered significant. ICU: Intensive care unit, CRP: C-reactive protein, NLR: Neutrophil/Lymphocyte ratio, PNI: Prognostic Nutritional Index,
Leu: Leukocyte, Neu: Neutrophil, Lymp: Lymphocyte, Alb: Albumin

Table 3. Correlation analysis of PNI scores with other parameters

Correlation P
coefficient (r)

Spearman’s Rho

NLR -0.399 <0.001
CRP/Albumin -0.288 <0.001
Length of ICU stay 0.170 0.009
Length of Hospital Stay 0.274 <0.001

P<0.05 was considered signiﬁcant. ICU: Intensive care unit, CRP: C-reactive protein,
NLR: Neutrophil/Lymphocyte ratio, PNI: Prognostic Nutritional Index

Table 4. Correlation analysis of CRP/albumin ratio levels with
other parameters

Correlation P
Coefficient
Spearman’s Rho
NLR 0.202 <0.001
PNI -0.288 <0.001
Length of ICU stay 0,134 0.041
Length of Hospital Stay 0.096 <0.001
P<0.05 was considered significant. Neutrophil/Lymphocyte ratio, PNI: Prognostic
Nutritional Index, ICU: Intensive care unit.

AUC(%95 Confidence Interval) Cutt-Off Standard Error

Table 5. ROC curve analysis of CRP/albumin ratio variable of COVID-19 patients who died

P Sensitivity (%) Specificity (%)

0.851 (0.830-0.872) 1.09 0.011

<0.001 94.6 74.1

P<0.05 was considered significant.

DISCUSSION

There is a close relationship between nutrition, immune
system and infections. A healthy nutrition is essential
for the development of immune response and protection
from infections. A healthy diet can prevent viral infections
by optimizing the immune response. On the other hand,
malnutrition impairs the immune system, suppresses
its functions and increases the risk of infection. It is
known that malnutrition impairs the immune response,
especially by affecting the cell-mediated immune system
(9). Therefore, malnutrition leads to decreased immunity,
which causes nosocomial infections and increases the
morbidity and mortality associated with infections (10).
The PNI score, calculated from albumin and lymphocyte
levels, is an objective indicator of inflammatory and
nutritional status. And the PNI is a parameter that has
been confirmed to have prognostic value in cardiovascular
diseases, malignancies and some infectious diseases such
as infective endocarditis, mycobacterial infections (6,11-

14) In this study, we used the PNI score to investigate the
effect of nutritional status on the course of the disease
in COVID-19 patients. There are not enough studies
on COVID-19 and the nutritional status of patients.
And there is not enough data in the literature about
the relationship between COVID-19 and PNI. To our
knowledge, this current study is the most comprehensive
study which evaluates relationship between PNI or
nutritional status of patients and COVID-19 disease
severity.

In our study, which included 1579 patients, we found
that the PNI score was statistically significantly lower
in COVID-19 patients admitted to the intensive care
unit and in patients who died. In other words, the PNI
score was found to be lower in patients who needed
admission to the intensive care unit and died due to
severe COVID-19. In a study by Wang Z et al. (15) on 101
COVID-19 patients in China, the PNI score was found to
be significantly lower in patients with severe COVID-19
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disease. In a study conducted by Wang R et al. (16) on
450 COVID-19 patients in China, the mortality rate was
found to be higher in patients with a low PNI score, and
the PNI score was found to be an independent risk factor
for mortality. In the study conducted by Yildirim A et
al. (17) on 187 COVID-19 patients in Turkey, PNI score
was found to be an independent predictor of mortality
in hospitalized patients.We found similar results with the
studies we mentioned in this current study.

Since the PNI score is calculated according to albumin
and lymphocyte levels, we can explain these results over
these two parameters as follows. The cytokine storm
characterized by the release of large amounts of cytokines,
especially interleukin-1 (IL-1), interleukin-6 (IL-6), tumor
necrosis factor-alpha (TNF-a), interferon-gamma (IFN-y)
is associated with the severity of the disease (18,19). As
in those with nutritional deficiencies, there may be a
decrease in serum albumin level as a result of suppression
of the synthesis ability of hepatocytes due to the increase
in inflammatory cytokines such as IL-6 and TNF-a (20).
In other words, low albumin level is an indicator of
adverse processes such as tissue damage, cytokine storm,
consumption due to hypermetabolic effect in COVID-19
patients. Low albumin levels in COVID-19 patients may
exacerbate pulmonary edema by causing intravascular
fluid exudation and accelerate the development of acute
respiratory distress syndrome (ARDS) (21). Another
component of the PNI score is the lymphocyte level. In
COVID-19 disease, it is thought that there is a decrease
in lymphocyte count due to direct attack of the virus on
lymphocytes, dysfunction in antigen presenting cells
(APC), or apoptosis due to excessive cytokine secretion
(22). Lymphopenia was found to be an independent risk
factor for mortality in COVID-19 patients (23).

In our study, CRP and CRP/albumin ratio levels were
significantly higher in patients with pneumonia on
thorax CT, in patients admitted to the intensive care
unit, in patients who died. Similarly, in many studies,
CRP and CRP/albumin ratio levels were found to be a
good prognostic indicator in COVID-19. High levels of
CRP and CRP/albumin ratio were associated with higher
hospitalization rates, higher ICU admission rates, and
higher mortality rates. (24,25) CRP and CRP/albumin
are well-known parameters in predicting the prognosis of
infections. CRP elevation is already an expected finding
in infectious diseases. We have mentioned above the
possible causes of low albumin. Based on these, CRP and
CRP/albumin ratio can also be used as good parameters
to predict the clinical course in COVID-19. Also, in
this current study, we found that there was a significant
negative correlation between PNI scores and CRP/
albumin ratio levels. The increase in the CRP/albumin
ratio and the decrease in the PNI score were correlated
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in demostrating the clinical course. We think that this
supports the importance of a low PNI score in predicting
poor clinical course in COVID-19 patients.

Using the PNI score in COVID-19 patients, we investigated
whether there is a relationship between the nutritional
status of the patients and their clinical course. We found
a higher mortality rate and higher ICU admission rate in
patients with low PNI scores. We also found that patients
with higher CRP and CRP/albumin ratios had a worse
prognosis. We found a negative correlation between the PNI
score and CRP/albumin ratio. PNI score, as a reflection of
nutrition and inflammatory status in COVID-19 patients,
can be used as a good parameter in showing the clinical
course. However, more reliable results can be obtained
with multicenter and more comprehensive studies to be
conducted in the future.

CONCLUSION

In this study, we used the PNI score to show the nutritional
status of the patients, we found that the PNI score was
significantly lower in COVID-19 patients admitted to
the intensive care unit and in patients who died. In other
words, the PNI score was found to be lower in patients
who needed admission to the intensive care unit and
died due to severe COVID-19. In COVID-19 patients
with a low PNI score, COVID-19 may be more severe
and the clinical course may be worse. Therefore, patients
with poor nutrition or low PNI scores should be followed
up more carefully. CRP and CRP/albumin ratio levels
were significantly higher in patients with pneumonia on
thorax CT, in patients admitted to the intensive care unit,
and in patients who died. High CRP and CRP/albumin
ratio levels and low PNI scores can be used to predict
poor clinical course in COVID-19.
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ABSTRACT

Aim: Menopause, the natural process of women’ aging, brings many problems. With menopause, the loss of mammary glandular tissue
increases rapidly, and large losses occur in the mammary glands due to atrophy, degeneration, and hyalinization. Ultrasonography (USG)
helps to detect these breast changes. This study compared breast USG findings in menopausal cases before and after 40 years.

Material and Method: The files of menopausal patients who applied to the Gynecology and Obstetrics Clinic of Goztepe Prof. Dr. Stileyman
Yalgin City Hospital between October 2014 and September 2020 were retrospectively scanned and analyzed. According to the age of patients
entering menopause, it was divided into two groups: 1%t group under 40 years old and 2”4 group over 40 years old. 52 patients in the 1%t group
(case group) and 67 patients in the 24 group (control group) were included in the study.

Results: The mean age of the participants in the study was 33.2 in the 1% group and 48.6 in the 27¢ group. Body mass indexes (BMI) were
24.8 kg/m” in group 1 and 25.1 kg/m? in group 2. When the breast USG findings were examined, the incidence of cyst formation in the 1¢t
group was found to be statistically significantly higher than in the 27¢ group (p<0.05), and the incidence of fibroadenoma was found to be
significantly higher in the 1%t group than in the 22¢ group (p<0.05).

Conclusion: Menopause is an important period in the life of women. Breast USG can be used as an auxiliary examination for diagnostic
purposes. In the present study, the rate of breast masses and malignancies was directly related to menopausal age and especially menopause
at older ages.

Keywords: Breast ultrasonography, breast, menopause

0z

Giris: Kadinlarin yaslanmasimin dogal siireci olan menopoz, beraberinde pek ¢ok sorunu da getirmektedir. Menopozla birlikte meme bezi
dokusu kaybr hizla artar ve meme bezlerinde atrofi, dejenerasyon ve hyalinizasyona bagli olarak biiyiik kayiplar meydana gelir. Ultrasonografi
(USG) bu meme degisikliklerinin tespit edilmesine yardimci olur. Bu galismada menopozal olgularda 40 yil 6ncesi ve sonrast meme USG
bulgulari kargilagtirildi.

Gereg ve Yontem: Goztepe Prof. Dr. Siilleyman Yal¢in Sehir Hastanesi Kadin Hastaliklari ve Dogum Klinigine Ekim 2014-Eyliil 2020 tarihleri
arasinda bagvuran menopozal hastalarin dosyalar: retrospektif olarak taranarak analiz edildi. Menopoza giren hastalarin yaslarina gore 1.
grup 40 yas alt1 ve 2. grup 40 yas tistii olmak tizere iki gruba ayrildi. 1. grupta (olgu grubu) 52 hasta ve 2. grupta (kontrol grubu) 67 hasta
calismaya dahil edildi.

Bulgular: Calismaya katilanlarin yas ortalamasi 1. grupta 33.2, 2. grupta 48.6 idi. Viicut kitle indeksleri (BKI) grup 1'de 24,8 kg/m?, grup 2de
25.1 kg/m” idi. Meme USG bulgulari incelendiginde 1. grupta kist olusum insidanst istatistiksel olarak anlamli derecede yiiksek bulundu. 2.
grup (p<0.05) ve fibroadenom insidansi 1. grupta 2. gruba gore anlamli derecede yiiksek bulundu (p<0.05).

Sonug: Menopoz, kadinlarin hayatinda 6nemli bir donemdir. Meme USG tan1 amagh yardimec1 muayene olarak kullanilabilir. Bu ¢aligmada

meme kitleleri ve malignite oranlari menopoz yas: ve ozellikle ileri yaglarda menopoz ile dogrudan iligkilidir.
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INTRODUCTION

According to the World Health Organization,
menopause is the cessation of menstruation in women
that occurs due to the cessation of ovarian follicle
activity and ends the pregnancy in women (1). Thus,
women are considered menopause when they have at
least 12 months of menstrual interruption, unrelated to
pregnancy, breastfeeding, or other hormonal disorders
(2). Post-menopausal women are projected to increase
from 467 million to 1,200 million worldwide by 2030,
with the most significant increase in developing
countries (3). Menopausal age changes usually occur
in the age range of 45-55 years and it changes from
country to country (4,5). Hormonal changes during this
period lead to post-menopausal women being prone
to cardiovascular disease (CVD), bone complications,
and an increased risk of developing breast cancer and
endometriosis (2,6,7). Among the most important
problems for women before and after menopause are
breast lumps and cysts, and according to estimates,
today, one in six women undergoes a biopsy due to
breast problems (3,5,8).Most examinations and biopsies
are performed on individual breast masses found by
patients, physicians, or mammograms (6). The nature
of these masses is often benign, self-limiting, and in
some cases, malignant. Among benign cases, the most
common causes of breast masses include fibrocystic
changes, fibroadenoma, breast trauma, and infections
(3). Cases such as mammary duct ectasia are also in the
category of benign masses, but in terms of prevalence,
they are much lower and less common (9). Malignant
breast masses and lesions are much less common than
benign cases and include primary breast cancer and
cases of breast metastasis (6). Cases of benign breast
masses can be divided into groups without hyperplasia,
atypical hyperplasia, and non-atypical hyperplasia
(5-8). Cases without hyperplasia, such as fibrocystic
changes and simple cysts, are not associated with an
increased risk of breast cancer (9,10).

Fibrocystic changes are a finding of unknown cause and
are very common in adults. The exact prevalence of this
disease is not known, but in some studies, this rate has
been reported to be more than 50%. Cysts also increase
over time until menopause and decrease abruptly
(4,6,8). Atypical hyperplasia includes conditions such as
intraductal papilloma and fibroadenoma, which slightly
increase the risk of breast cancer (7). Fibroadenoma is an
often asymptomatic lesion in the examination of rubbery
and mobile consistency, with a variable size of about 1 to
10 cm, and after menopause, it increases in size (3,7,8).

Some studies consider menopausal age a health
indicator, so understanding its causes may have
important epidemiological and clinical implications

(10). Identifying the factors associated with early and
late menopause is important because menopausal age is
related to the risk of developing several chronic diseases
such as CVD, breast and uterine cancer, and osteoporosis
(11). Women with early menopause are at risk for CVD
(4,6,8) and osteoporosis (4,6,9), while women with late
menopause are at risk for breast (2,4,5) and uterine
cancers (3). Socio-demographic factors and reproductive
and behavioral characteristics are known as menopausal-
related factors (7-9). Therefore, with the annual increase
in the number of post-menopausal women and the
problems mentioned, it seems necessary to conduct
several studies in this field. Thus, according to the above,
the present study aims to investigate the relationship
between age at menopause and breast ultrasonography
(USG) results.

MATERIAL AND METHOD

The study was carried out with the permission of
I[stanbul Medeniyet University Goztepe Training
and Research Hospital Clinical Researches Ethics
Committee (Date:13.01.2021, Decision No0:2021/0040).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki. Due to the study’s retrospective nature, the
stage of obtaining informed consent from patients was
omitted.

A total of 119 patients were enrolled at Gynecology and
Obstetrics Clinic Goztepe Prof. Dr. Siileyman Yalgin
City Hospital between October 2014 and September
2020. Participants ranged in age from 25 to 54 years. The
inclusion criteria were: (1) the woman between the ages
of 20 and 55. The exclusion criteria were: (1) pregnant
women and women in the breastfeeding period; (2)
women who received infertility treatment; (3) having
diabetes, thyroid dysfunction, and systemic diseases; (4)
smoking and using alcohol.

Patients’ data were obtained from their records and
analyzed retrospectively. The study participants were
divided into two groups. The women who had normal
menopause were included in the control group (n:67), and
the women with premature menopause were included in
the study group (n:52).

Statistical Analysis

Data were analyzed, tabulated, and subjected via
the SPSS (version 26). The continuous data were
displayed as mean+SD. At the same time, categorical
data were illustrated as percentages and numbers. The
Kolmogorov-Smirnov test of normality was utilized to
test the normality hypothesis. Based on the test results,
Man Whitney, Kruskal Wallis, and Chi-square test were
used. A p-value of <0.05 was regarded as statistically
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significant.

RESULTS

This study sample included 119 participants (52 cases and
67 control). The participants’ BMI and mean age were
22.71+1.94 and 41.46 years +7.41, respectively. The mean
age of the first period was 11.24+1.02 years. The mean age
at menopause was 38.10+6.74. The breast USG findings
showed that no cyst was found in 28 (23.5%) subjects, a
cyst was detected in 50 (42%) subjects, and cystic changes
were found in 21 (17.6%) subjects. In 11 (9.2%) and 9
(7.5%) subjects, solid lesions and fibroadenoma were
detected. Table 1 shows the explanatory information of
the variables.

Table 1. Explanatory information of the variables

Variable N Min Max Mean SD
Age(yr) 119 25.00 54.00 41.46 7.41
BMI 119 18.00 28.00 22.71 1.94
The age the first period (yr) 119 9.00 14.00 11.24 1.02
Age at menopause (yr) 119 25.00 46.00 38.10 6.74
Breast USG Frequency Percent
No cyst 28 233
Cyst 50 42
Cystic changes 21 17.8
Solid lesion 11 9.2
Fibroadenoma 9 7.5
Min: Minimum, Max: Maximum

Table 2 shows the comparison of research variables for
the two groups. It was expected that variables age and
age at menopause were significantly different. They are
reported only because of the mean information in each
group. There was no statistically significant difference
between the study group and controls regarding BMI
(p value>0.05). A statistically significant difference was
observed between the two groups regarding the age of
the first period (p value=0.012). The control group had
higher age (11.47) than the case group (10.94). The table
also shows that 76% had breast-related complications.

Table 2. Distinction of laboratory results of two groups

Normal Premature
menopause menopause p
Variable Categories (n=67) (n=52) value
(Mean+SD) (Mean+SD)
or n (%) or n (%)
Age(yr) 47.47+2.13  33.71£3.56  0.000*
BMI 22.91+1.81 22.46%+2.10 0.158
The age the first period (yr) 11.47+1.03  10.94+0.93 0.012*
Age at menopause(yr) 43.62+1.28 31+3.41 0.000*
Number of births 0.000**
0 5(7.4) 34 (65.3)
1 42 (62.6) 14 (26.9)
2 17 (20.8) 4(7.6)
3 3(4.4) 0 (0)
* Mann-Whitney U test, **Pearson Chi-Square Test
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As Table 2 shows, the number of births in the case group
and controls was statistically significantly different (p
value<0.05). The information about the subjects’ mean
age of menopause is shown in Figure 1.

The mean age at menopause

031 031 031 030

No cyst Cyst Cystic changes Solid lesion Fibroadenoma

=#=The mean age at menopause in case group  ==0==The mean age at menopause in control group

==o==The mean age at menopause in Total

Figure 1. The mean age at menopause in breast USG finding
between two groups

Table 3 shows the comparison of groups regarding breast
USG results.

Table 3. Relationship between groups and breast USG results

Normal  Premature
Variable  Categories  "(MEPNEE TOBNES e value
n (%) n (%)
Breast USG 0.014
No cyst 11(16.4) 17(32.6) 0.038
Cyst 36(53.7) 14(26.9) 0.003
Cystic changes  12(17.9) 9(17.3)  0.932
Solid lesion 6(8.9) 5(9.6)  0.902
Fibroadenoma 2(2.9) 7(13.4)  0.032
*Pearson Chi-Square Test

As shown in Table 3, the case group and controls had
a statistically significant difference in terms of breast
USG findings (p value<0.05). These differences were
observed in the normal menopause group having more
cyst (p value=0.003) and the premature menopause
group having more fibroadenoma (p value=0.032). This
information is shown in Figure 2.

¥ Normal

I
N

Premature

No cyst Cyst Cystic changes Solid lesion Fibroadenoma

Figure 2. Breast USG finding prevalence in case and control group
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DISCUSSION

Breast lumps are common in pre-and post-menopausal
ages and are a common complaint among women.
About 40% of the reasons for women to go to diagnostic
centers are breast diseases (10, 11). Most of these lumps
are benign but can be a critical and warning sign of
malignancy in some cases. According to previous
studies, 11% of people with breast lumps complaints
have had breast cancer and malignancy. In general,
the prevalence of benign breast pathologies has been
reported to be 2 to 8 times higher than malignant cases
(6,8,10).

In the present study, 119 records of women referred
to our center with various complaints and symptoms
were examined to extract breast USG findings and
examine these findings’ relationship with the prevalence
of breast masses in the two groups of early menopause
and normal menopause. These results indicate the
importance of breast masses, especially in the post-
menopausal period, when malignancies are the more
common breast complications (10). The results showed
that the most common pathological findings in breast
USG in the group of early menopause were cyst (26.9%)
and cystic changes (17.3%), respectively. For the normal
menopausal group, the most common pathologies were
also cyst (53.7%) and cystic changes (17.9%). Our results
also showed a significantly higher rate of fibroadenoma
in women with early menopause (p value=0.032), which
is consistent with previous results (12-14).

In this study, the high prevalence of fibroadenoma in
women with early menopause was consistent with the
results of many studies that indicated that fibroadenoma
is the most common breast mass among women with
early menopause (14-16). However, fibroadenoma is the
second most common post-menopausal woman (17).
The most common benign breast masses in previous
studies were cysts (13,15,17). In the present study, cystic
masses were also at the top of benign masses, consistent
with other studies in this field.

It is also important to note that the overall rate of
malignant breast masses in post-menopausal women is
much higher than in women of childbearing age, which
is evidence that hormonal cycles during fertility have a
protective effect against malignancies (17,18). The rate
of breast cysts in women who have menstrual cycles is
significantly higher than in menopausal women due to
the high impact of cysts on hormonal cycles (14,15). This
phenomenon is significantly reduced in post-menopausal
women but remains in early-menopausal women (16,17).
Our results are also consistent with these findings.

In the present study, the rate of cystic changes and solid
lesions in women were similar between the two groups.

However, the number of cysts is more common in the
group with normal menopause. The present study results
show a significant relationship between the number of
cysts and menopausal status in women; Its shows that
the cyst prevalence is significantly higher in women with
normal menopause than in women with early menopause.
It should be noted that fibrocystic changes are a lesion
without hyperplasia and an increased risk of malignancy
(15,16). This finding can be justified based on related
studies because the average age of post-menopausal
women is usually high, and according to estimates, age
over 50 years is directly related to an increase in breast
cancer in women (18-20). Thus, it can be concluded that
menopause at a younger age is associated with a lower
risk of cysts. These findings are consistent with the results
of previous studies (21,22).

It is important to pay attention to the results of this study
because over the past few decades, due to the increase
in life expectancy and the number of postmenopausal
women (14,17), the age parameter, which is one of the
most important indicators of breast cancer, has increased
significantly. In the present study, the rate of breast masses
and malignancies was directly related to menopausal age
and especially menopause at older ages. Finally, regular
check-ups are recommended at appropriate intervals,
especially in women over 50 for cysts and women
with early menopause for fibroadenoma. Among the
limitations of this study are the small number of samples
and the single center of study information. Studying more
samples and considering more diverse ethnic factors is
necessary to get more comprehensive results.

CONCLUSION

Menopause is an important period in the life of women.
Breast USG can be used as an auxiliary examination for
diagnostic purposes. In the present study, the rate of
breast masses and malignancies was directly related to
menopausal age and especially menopause at older ages.
Regular check-ups are recommended at appropriate
intervals, especially in women over 50 for cysts and
women with early menopause for fibroadenoma.
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ABSTRACT

Aim: The usage of tracheostomy and related studies have increased in recent years with the COVID-19 pandemic, however, there is not
enough bibliometric study in the literature. This study aims to summarize scientific articles on tracheostomy.

Material and Method: Published articles about tracheostomy between 1980 and 2021 were analyzed using bibliometric and statistical
methods. Articles were retrieved from the Web of Science database. Keyword network visualization maps were used to identify trending
topics and collaborations. The Exponential Triple Smoothing estimator was used to forecast the possible number of future publications.
Spearman’s test was used for correlation studies.

Results: A total of 6274 publications were found. 3573 were articles. The top three countries were USA (n=1337), UK (n=361) and Germany
(n=298). The top three institutions were Harvard University (n=67), University Michigan (n=50), University of Pennsylvania (n=40). The top
three journals with the highest number of publications were Laryngoscope (n=189), International Journal of Pediatric Otorhinolaryngology
(n=128), Otolaryngology-Head and Neck Surgery (n=121). According to the average number of citations per article, the top three most
influential journals were Chest (70.2), Critical Care Medicine (66.5), and Journal of Trauma-Injury Infection and Critical Care (48.5).
Conclusion: This comprehensive bibliometric study summarized articles on tracheostomy. There is an increasing trend in the number
of articles following the COVID-19 pandemic. This study showed that the need for tracheostomy may increase in epidemics which cause
respiratory failure. This article can be a useful resource for clinicians and scientists.

Keywords: Bibliometric analysis, citation analysis, coronavirus, COVID-19, tracheostomy, trends

0z
Amag: Son yillarda COVID-19 pandemisi ile birlikte trakeostomi kullanimi ve ilgili ¢aligmalar artmis olmakla birlikte literatiirde yeterli
bibliyometrik ¢alisma bulunmamaktadir. Bu ¢alisma, trakeostomi ile ilgili bilimsel makaleleri 6zetlemeyi amaglamaktadir.

Gereg ve Yontem: 1980-2021 yillar1 arasinda trakeostomi ile ilgili yayinlanmis makaleler bibliyometrik ve istatistiksel yontemlerle analiz
edildi. Makaleler Web of Science veri tabanindan alindi. Trend olan konular1 ve isbirliklerini belirlemek i¢in anahtar kelime ag gorsellestirme
haritalar1 kullanildi. Gelecek yillardaki yayin sayisini tahmin etmek i¢in Exponential Triple Smoothing tahmincisi kullanildi. Korelasyon
aragtirma ¢aligmalar i¢in Spearman’s testi kullanildi.

Bulgular: Toplam 6274 yayin bulundu. Bu yayinlardan 3573 makale idi. Ilk ii¢ iilke ABD (n=1337), Ingiltere (n=361) ve Almanya (n=298)
oldu. En aktif ilk {i¢ kurum Harvard Universitesi (n=67), Michigan Universitesi (n=50), Pennsylvania Universitesi (n=40) oldu. En fazla
yayina sahip ilk ti¢ dergi Laryngoscope (n=189), International Journal of Pediatric Otorhinolaryngology (n=128), Otolaryngology-Head and
Neck Surgery (n=121) idi. Makale basina ortalama atif sayisina gore, en etkili ti¢ dergi Chest (70,2), Critical Care Medicine (66,5) ve Journal
of Trauma-Injury Infection and Critical Care (48,5) oldu.

Sonug: Bu kapsamli bibliyometrik ¢alisma, trakeostomi hakkindaki makaleleri 6zetledi. COVID-19 pandemisini takiben makale sayisinda
artis egilimi vardi. Bu ¢alisma, solunum yetmezligine neden olan salginlarda trakeostomi ihtiyacinin artabilecegini gostermistir. Bu makale
Kklinisyenler ve bilim adamlart igin faydal: bir kaynak olabilir.
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INTRODUCTION

There is a significant increase in the number of patients
who require mechanical ventilation. Tracheostomy is a
frequently performed technique in critically ill patients who
require long mechanical ventilation for acute respiratory
failure and airway problems (1-3). Tracheostomy can
also be used on traumatic neurological injuries requiring
mechanical ventilation, upper airway obstruction, foreign
body aspiration, etc (1,4).

Bibliometric is the analysis of scientific outputs in the
literature using various statistical methods (5,6). In parallel
with the increasing number of publications in the literature,
bibliometric research and analyzes have been carried out
on different medical subjects (5-12). Bibliometric studies
can reveal past and current trends on a topic using citation
analysis, bibliometric and statistical methods. Bibliometric
studies can allow researchers to understand the literature
briefly and can also highlight researches ideas for future
studies (8-10).

Although the use of tracheostomy and the number of global
studies have increased in recent years with the COVID-19
pandemic, there is not enough bibliometric study in the
literature. This study aims to summarize the published
scientific articles on tracheostomy between 1980 and 2021
and performs analyses using bibliometric and statistical
methods. Asaresult of the analysis, we want to show the most
effective studies on tracheostomy using citation analysis;
to identify the most active authors, journals, institutions,
and countries; to highlight possible cooperation between
countries, and to identify past and current trend issues.

MATERIAL AND METHOD

Ethics committee approval is not required in this
bibliometric study.

We have used the Web of Science database (WoS) (by
Clarivate Analytics) for the literature review. Publication
scanning was done only in the “title’ section of the
studies. Search keywords related to tracheostomy
(“tracheostomy”, “tracheotomy”, “tracheostomies’,
“tracheotomies”, “tracheostomied”, “tracheotomied” etc.)
were used for literature review in WoS. With this search
method, all articles related to tracheostomy and other
usage were obtained and downloaded from WoS. The
following search criteria were used: Title: tracheostomy
or tracheotomy; timespan: 1980-2021; indexes: SCI-
Expanded, SSCI, A&HCI, CPCI-S, CPCI) -SSH, BKCI-S,
BKCI-SSH, ESCI) (Access date: 25.10.2021).

VOSviewer (Version 1.6.17, Leiden University’s Center
for Science and Technology Studies) package program
was used for bibliometric network visualizations and
citation analysis. VOSviewer gave special importance to
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the graphical representation of large bibliometric networks.
These networks may include journals, researchers, or
individual publications. The networks can be constructed
based on citation, bibliographic coupling, co-citation, or co-
authorship relations (13).

The Exponential Triple Smoothing estimator in the
Microsoft Office Excel (Version 2013, Microsoft) program
was used to forecast the possible number of publications
in the coming years based on past publication trends. The
estimator use AAA (additive error, additive trend, and
additive seasonality) version of the Exponential Triple
Smoothing (ETS) algorithm. Statistical analyzes were
performed with the SPSS (Version 22.0, SPSS Inc., Chicago,
IL, USA) package program. The normal distribution of the
data was tested with the Kolmogorov-Smirnov test.

The relationship between world publication productivity
and economic development on tracheostomy was
investigated. Economic development indicators; Gross
Domestic Product (GDP) and Gross Domestic Product
per capita (GDP per capita) were obtained from the World
Bank (14). The correlation between the number of articles
produced by countries and their economic development
was evaluated with Spearman’s correlation coefficient
according to data distribution. A p-value of 0.05 or less is
considered statistically significant.

RESULTS

Asaresult of the literature review, a total of 6274 publications
on tracheostomy published between 1980 and 2021 were
found in the WoS. The types of these publications are article
(3573, 56.9%), meeting abstract (1030, 16.4%), letter (946,
15%), proceedings paper (282, 4.5%), review (213, 3.4%),
and other types (230, 3.7%) (Editorial material, early access,
note, book chapter, correction, news item, book review,
discussion, poetry, retracted publication). Bibliometric
analyzes were carried out with articles. 92.6% (3307) of these
articles were in English, 4.2% (151) in German, 1.6% (58) in
French, 0.8% (27) in Spanish, and the rest in other languages
(Turkish (14), Portuguese (5), Russian (2), Slovenian (2),
Chinese (1), Czech (1), Hungarian (1), Italian (1), Japanese
(1), Korean(1), and Polish (1)). The h-index of articles was
91, the average citations per article was 15.22, and the sum
of times cited was 54367 (without self-citations: 29275).

Active Research Areas

The top 10 research areas on tracheostomy were
otorhinolaryngology (1054, 29.4%), surgery (846, 23.6%),
critical care medicine (555, 15.5%), respiratory system
(437, 12.2%), pediatrics (352, 9.8%), anesthesiology (340,
9.5%), general internal medicine (274, 7.6%), research in
experimental medicine (222, 6.2%), clinical neurology (146,
4%), and cardiac cardiovascular systems (143, 4%)).
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Development and Future Trends

The distribution of the number of published articles by
year is shown in Figure 1. The estimated values of the
ETS estimation model, which is used to estimate the
number of articles that can be published in 2021 and
beyond, are shown in Figure 1. The data collection
phase was done before the completion of 2021, therefore
the number of articles published in 2021 was excluded
from the estimation model. According to the estimation
model results, it is estimated that 329 (Confidence
Interval (CI) %: 283-376) articles will be published in
2021 and 347 (CI%: 295-398) articles will be published
in 2025 (Figure 1).

Figure 1. a. Distribution of articles on tracheostomy by years and
estimation of articles in the coming years b. Top 20 countries in the
world that have published the most articles on tracheostomy

Active Countries

The first 20 countries with the most articles on
tracheostomy is shown in the column chart of Figure
1. These countries are; USA (1337, 37.4%), UK (361,
8.9%), Germany (298, 7.6%), Italy (170, 4.7%), Japan
(143, 4%), France (136, 3.8%), Canada ( 126, 3.5%),
India (116, 3.2%), Turkey (116, 3.2%), Australia (113,
3.1%), China (98, 2.7%), Spain (82, 2.2%), Netherlands
(69, 1.9%), South Korea (64, 1.7%), Israel (58, 1.6%),
Brazil (40, 1.1%), Taiwan (40, 1.1%), Switzerland (38,
1.0%), Ireland (28, 0.7%), and Sweden (27, 0.7%).

90 countries have produced publications. Among
these countries, 44 countries were selected. The
selected countries have produced at least 5 articles
and had international cooperation among their
authors. For the selected countries, the total link
strength scores were calculated. The International
Collaboration Density map is created based on these
scores (Figure 2.a). The network visualization map
of cluster analysis is shown in Figure 2.b. According
to the results of the cluster analysis, six different
clusters regarding international cooperation were
found (Cluster 1: Austria, Canada, Czech Republic,
Germany, Israel, Italy, Japan, Netherlands, Norway,
South Korea, Sweden, Thailand. Cluster 2: Australia,
Belgium, France, Ireland, Portugal, South Africa,
Switzerland, Taiwan. Cluster 3: Croatia, Finland, New
Zealand, China, Singapore, Turkey, USA. Cluster 4:

Argentina, Brazil, Chile, Colombia, Greece, Spain,
Venezuela. Cluster 5: Egypt, India, Pakistan, Saudi
Arabia, United Arab Emirates. Cluster 6: Denmark,
England, Scotland, Wales).

Figure 2. a. Network visualization map of cluster analysis on
international collaboration between countries on tracheostomy.
Footnote: Colors indicate clustering. The size of the circle indicates
a large number of articles. b. Density map for international
collaboration of countries on tracheostomy. Footnote: The strength
of international collaboration score increases from blue to red (blue-
green-yellow-red)

Correlation Analysis
There was a positive and statistically significant high

correlation between the GDP and GDP per capita
values of the countries and the number of articles

(rgdp=0.717, p<0.001; rGDP per capita=0.701,
p<0.001).
Active Authors

The top 10 most active authors with the most articles
were Pandian V. (20), Leder SB. (19), Brenner M]J.
(15), Byhahn C. (15), Johnson RE (14), Pelosi P. (14),
Westphal K. (14), Kluge S. (12), Lischke V. (12), and
Mcgrath BA. (12).

Active Institutions

The 15 most active universities that produced the
most articles on tracheostomy were determined. These
universities were Harvard University (n=67), University
Michigan (n=>50), University of Pennsylvania (n=40),
University Toronto (n=37), Yale University (n=37),
University =~ Washington = (n=36), Northwestern
University (n=34), University Pittsburgh (n=32),
Johns Hopkins University (n=29), Boston Children’s
Hospital (n=27), Children’s Hospital of Philadelphia
(n=26), University of North Carolina (n=26), Medical
College of Wisconsin (n=24), and Stanford University
(n=24).

Active Journals

3573 articles on tracheostomy were published in 816
different journals. The first 34 most active journals that
have 20 or more articles, the total number of citations
received by these journals, and the average number
of citations per article are presented in Table 1. The
citation network visualization map between these
journals is presented in Figure 3.
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Table 1. The 34 most active journals that have published more than 20 articles on tracheostomy

Figure 3. Network visualization map for citation analysis of active
journals on tracheostomy. Footnote: The average number of citations
per article by journals increases from blue to red (blue-green-yellow-
red). The size of the circle indicates a large number of articles

Citation Analysis

The first 20 articles with the highest number of citations,
out of 3573 articles published between 1980 and 2021, are
presented in Table 2. The last column of Table 2 presents
the average number of citations per year.

Co-citation Analysis

In the references section of all 3573 articles, there are a
total of 29551 studies cited. Among these studies, the
first 9 studies that received the most co-citations (more
than 150 citations) were Ciaglia (1985) (Number of co-
citations (NC): 476), Rumbak (2004), (NC: 215), Griggs
(1990) (NC: 196), Freeman (2000) (NC: 184), Stauffer
(1981) (NC: 179), Griffiths (2005) (NC: 176), Hazard
(1991) (NC: 172), Delaney (2006) (NC: 171) and Young
(2013) (NC: 154) (2, 3, 15-21).
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Journals RC C AC Journals RC C AC
Laryngoscope 189 3752 199  American Surgeon 32 706 221
Woitercveitiomall ool Fodatne 128 1497 11.7  Anaesthesia and Intensive Care 32 546 17.1
Otorhinolaryngology
Otolaryngology-Head and Neck Surgery 121 1572 13.0  Critical Care 30 1218  40.6
Journal of Laryngology and Otology 87 711 8.2  Journal of Oral and Maxillofacial Surgery 30 395 132
Respiratory Care 75 1167 15.6  British Journal of Oral & Maxillofacial Surgery 28 360  12.9
Chest 70 4912 702 Journal of Trauma-Injury Infection and 27 1310 485
Critical Care
fnnals ol Oliallezgy IRl topgyy 63 1547 24.6  Acta Anaesthesiologica Scandinavica 26 499 192
aryngology
Critical Care Medicine 52 3460 66.5 HNO 26 94 3.6
Head and Neck-Journal for the Sciences and . .
Specialties of the Head and Neck 51 782 153  Anesthesia and Analgesia 25 644 258
European Atrchives of Oto-Rhino- 50 383 7.7 British Journal of Anaesthesia 25 597 239
aryngology
Intensive Care Medicine 48 2162 45.0 JAMA Otolaryngology-Head & Neck Surgery 24 305 12.7
Pediatric Pulmonology 46 468 102  Laryngo-Rhino-Otologie 24 79 33
Anaesthesia 41 1028 25.1  Journal of Critical Care 22 316 144
é&fgg;s ol Qitsl sy o= Bl S el 37 819 221  American Journal of Surgery 21 324 154
Indian Journal of Otolaryngology and Head
& Neck Surgery 36 24 0.7  Journal of Otolaryngology 21 294 14.0
American Journal of Otolaryngology 34 295 8.7  Neurocritical Care 21 259 123
Annals of Thoracic Surgery 34 1003 29.5 Minerva Anestesiologica 20 240 12.0
RC: Record Count, C: Number of Citation, AC: Average Citation Per Document
—— Trend Topics
NS = 4027 different keywords were used in all 3573 articles
e published on tracheostomy. Among these keywords,
e the most used 50 different keywords (used in at least
aosiope sopnresimimoae, 20 different articles) are shown in Table 3. The cluster
s s network visualization map between these keywords is
shown in Figure 4. The trend visualization network
map is presented in Figure 5 and the citation network
--------------------------------------- visualization map is presented in Figure 6.
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Figure 4. Network visualization map for cluster analysis based
on keyword analysis on tracheostomy. Footnote: Colors indicate
clustering. Keywords in the same cluster are of the same color. The
size of the circle indicates the number of uses of the keyword
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Table 2. The top 20 most cited articles on tracheostomy by total number of citations

No Article Author Journal PY TC AC
1 Complications and consequences of endotracheal intubation and Stauffer JL. American Journal of 1981 812 198
tracheotomy - a prospective-study of 150 critically ill adult patients etal. Medicine :
5 Elective percutaneous dilatational tracheostomy - a new simple bedside  Ciaglia P. Chest 1985 700 18.92
procedure - preliminary-report etal.
A prospective, randomized, study comparing early percutaneous o
3 dilational tracheotomy to prolonged translaryngeal intubation (delayed i{tu;lnbak L g/lr;'giccailngare 2004 430 23.89
tracheotomy) in critically ill medical patients :
4  Criteria for extubation and tracheostomy tube removal for patients with ~ Bach JR. Chest 1996 319 1227
ventilatory failure - A different approach to weaning etal.
5 Obstructive sleep-apnea syndrome and tracheostomy - long-term follow-  Guilleminault = Archives of Internal 1941 315 77
up experience C.etal Medicine ’
¢ Urinary catecholamines before and after tracheostomy in patients with  Fletcher EC. Sleep 1987 288 823
obstructive sleep-apnea and hypertension etal.
.. . JAMA-Journal of the
- Effect of Early vs Late Tracheostomy Placement on Survival in Patients  Young D. American Medical 2013 287 31.89
Receiving Mechanical Ventilation The tracman Randomized Trial etal. Associati
ssociation
. . Griggs WM.  Surgery Gynecology&
8 A simple percutaneous tracheostomy technique ctal Obstetrics 1990 285 891
9 Early vs late tracheotomy for prevention of pneumonia in mechanically ~ Terragni PP. kxnlﬁﬁ-c{f I?ﬁ:(lﬁocgihe 2010 283 23.58
ventilated adult ICU patients a randomized controlled trial etal. Associati
ssociation
10 Early tracheostomy for primary airway management in the surgical Rodriguez JL. Surgery 1990 271 847
critical care setting etal.
11 A meta-analysis of prospective trials comparing percutaneous and Freeman BD. o o 2000 266 12.09
surgical tracheostomy in critically ill patients etal.
1, Comparative clinical-trial of standard operative tracheostomy with Hazard P. Critical Care 1991 243 7.84
percutaneous tracheostomy etal. Medicine )
. . . Friedman Y.
13 Comparison of percutaneous and surgical tracheostomies et al Chest 1996 223 858
14 Intermittent positive pressure ventilation via the mouth as an alternative  Bach JR. Chest 1993 198 6.83
to tracheostomy for 257 ventilator users etal.
15 E;rcutaneous dilatational tracheostomy - results and long-term follow- S:Zigha P Chest 1992 198 66
. . ) . Journal of Trauma-
16 E:r?s%scci?tli)\llg %g;(lied percutaneous tracheostomy - early results of a Igileielh D. Injury Infectionand 1990 194  6.06
) Critical Care
. . e e Carron JD.
17  Pediatric tracheotomies: Changing indications and outcomes etal Laryngoscope 2000 184 8.36
. . Journal of Trauma-
18 E:erllgfit;.e:lc?eostomy versus prolonged endotracheal intubation in severe E/F[l\ld:tﬂ;? Injury Infectionand 2004 182 10.11
LY : ) Critical Care
19 Complications in pediatric tracheostomies S[a;lr itk Laryngoscope 2001 178 8.48
20 Clinical predictors and outcomes for patients requiring tracheostomy in ~ Kollef MH. Critical Care 1999 178 7.74
the intensive care unit etal. Medicine )
PY: Publication year, TC: Total citation, AC: Average citations per year
B S e,
G e i
iy alyimpovement T s -
e - [ —

Figure 5. Network visualization map for trends on tracheostomy.
Footnote: In the indicator given in the lower right corner of the
figure, the topicality of the article increases from blue to red (blue-
green-yellow-red). The size of the circle indicates the number of uses
of the keyword

Figure 6. Network visualization map of the most frequently cited
topics on tracheostomy. Footnote: In the indicator given in the lower
right corner of the figure, the number of citations received by the
topic increases from blue to red (blue-green-yellow-red). The size of
the circle indicates the number of uses of the keyword
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Table 3. The 50 most frequently used keywords in articles about tracheostomy

Keywords Number of uses Keywords Number of uses
Tracheostomy 1282 Pediatric tracheostomy 41
Tracheotomy 317 Airway obstruction 39
Complication (s) 237 Aspiration 34
Mechanical ventilation 175 Surgical tracheostomy 34
Percutaneous tracheostomy 129 Intubation 33
Intensive care unit (s) (ICU) 127 Quality of life 33
Pediatric (s) 108 Ventilation 31
COVID-19 104 Dysphagia 30
Child / children 89 Percutaneous dilational tracheostomy 30
Decannulation 86 Safety 29
Outcome (s) 86 Trauma 29
Percutaneous dilatational tracheostomy 79 Endoscopy 25
Intensive care 78 Surgery 25
Airway management 64 Trachea 25
Critical care 64 Deglutition 24
Tracheal stenosis 63 Percutaneous tracheotomy 24
Airway 61 Amyotrophic lateral sclerosis 23
Percutaneous 61 Early tracheostomy 23
Mortality 56 Prolonged mechanical ventilation 23
Bronchoscopy 52 Quality improvement 22
Tracheostomy tube 50 Stroke 22
Weaning 50 Communication 21
Respiratory failure 46 Speaking valve 20
Laryngectomy 45 Timing 20
Sars-cov-2 44 Tracheostoma 20
DISCUSSION

Between 1980 and 1995, in each year the number of
published articles on tracheostomy were between 0
and 50 (the average 34). Between 1996 and 2008, the
number of articles was 50-100 (average 72). In 2009,
the number of articles exceeded 100 and an average of
130 articles were published between 2009 and 2018. A
remarkable upward trend was seen in 2019 and 2020,
with 212 articles published in 2019 and 325 articles
in 2020. When the Exponential Triple Smoothing
forecast results are evaluated, it is seen that the number
of articles will show an increasing trend.

The significant increase in the number of publications
on tracheostomy in 2020 reveals the effect of
the COVID-19 pandemic on respiratory failure.
Tracheostomy is a frequently performed technique
in critically ill patients who require long mechanical
ventilation for acute respiratory failure and airway
problems (1-3). The need for prolonged ventilation
is frequently encountered, especially in COVID-19
patients hospitalized in intensive care (22-24).
This bibliometric study reveals that the number of
publications on tracheostomy has increased with
the increase in COVID-19 cases. This shows that the
number of patients who performed tracheostomy has
increased with COVID-19.
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When the distribution of countries’ publications is
examined, 16 of the first 20 are most active in article
productivity on tracheostomy. These countries are also
developed countries, while the other four (India, Turkey,
China, Brazil) are developing countries. However,
these four countries have relatively large economies.
According to the results of the correlation analysis; a
highly significant correlation was found between article
productivity and economic development indicators. This
shows that the economic development of the countries
is effective in its productivity. The bibliometric studies
carried out on some medical subjects in the literature
also stated that economic development is effective in
article productivity, similar to our results (5,6,25).

When the International Collaboration Density map based
on total link strength scores (Figure 2a) was evaluated,
the countries with the most intensive cooperation
were determined as USA, UK, Italy, Germany, Canada,
Australia, Spain, France, Ireland, Switzerland, Belgium,
Brazil, Chile, Argentina, Colombia, Venezuela. When
the co-authorship cooperation of the countries is
examined, it is seen that the collaborations according to
the geographical locations of the countries are effective
in the production of articles (Germany, Italy, Austria,
Netherlands, Czech Republic), (France, Belgium,
Switzerland), (Brazil, Argentina, Venezuela, Colombia,
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Chile), and (Egypt, Saudi Arabia, United Arab Emirates,
Pakistan, India). On the other hand, among the countries
that are in the same clusters but do not have geographical
proximity (USA, China, Turkey), (Canada, Japan), etc.
joint works have been done. Some studies in the literature
have stated that geographical proximity is primarily
effective in international cooperation (9,10).

The journals that publish the most articles on
tracheostomy are Laryngoscope, International Journal
of Pediatric Otorhinolaryngology, Otolaryngology-Head
and Neck Surgery, Journal of Laryngology and Otology,
Respiratory Care, Chest, Annals of Otology Rhinology
and Laryngology, Critical Care Medicine, Head and Neck
- Journal for the Sciences and Specialties of the Head and
Neck, and European Archives of Oto-Rhino-Laryngology.
We can suggest that authors who want to publish articles
related to tracheostomy can consider these journals.

When the citation analyses of the journals are evaluated,
the most effective journals according to the average
number of citations per article are Chest, Critical Care
Medicine, Journal of Trauma-Injury Infection and Critical
Care, Intensive Care Medicine, Critical Care, Pediatrics,
Journal of Pediatric Surgery, Annals of Thoracic Surgery,
Anesthesia and Analgesia, Clinics in Chest Medicine, and
Anaesthesia. We can suggest that researchers who want
their articles to be cited more can consider these journals.

According to the total citation count, the average number
of citations per year, and the most co-citations numbers;
we can suggest that researchers can read the following
articles; Stauffer et al. (2), Ciaglia et al. (3), Rumbak et al.
(15), Bach et al. (16), Guilleminault et al. (17), McGrath et
al. (18), Angel et al. (19), Young et al. (20), Martin-Villares
etal. (21), Griggs et al. (26), Freeman et al. (27), Griffiths et
al. (28), Hazard et al. (29), Delaney et al. (30).

When the keyword analysis findings are evaluated; the
cluster analysis reveals that tracheostomy subjects were
divided into 7 different clusters. These clusters are; red
(related to pediatric), blue (related to complications),
green (related to ventilation), yellow (related to
tracheostomy tube), orange (percutaneoustracheostomy),
purple (related to COVID-19), and turquoise (related to
respiratory insufficiency).

The most cited keywords were intensive care unit,
surgical  tracheostomy,  percutaneous  dilational
tracheostomy, outcomes, survival, intubation, pediatric
tracheotomy, respiration, artificial, indications, and
cough. According to trend topics analysis, the keywords
studied in recent years are COVID-19, Coronavirus, Sars-
Cov-2, pandemic, personal protective equipment, quality
improvement, patient safety, education, simulation, head
and neck surgery, otolaryngology, traumatic brain injury,
and morbidity.

Our bibliometric study has identified the most popular
studies, authors, and journals on tracheostomy.
Thus, clinicians can have the opportunity to research
tracheostomy more quickly and practically. Additionally,
this bibliometric study can guide researchers for new
articles on tracheostomy by highlighting the points they
can focus on.

This study showed that the need for tracheostomy
may increase in epidemics that may cause respiratory
failure such as clinically COVID-19. Therefore, similar
bibliometric analyzes on various pandemics and
epidemics can guide clinicians in their approaches
to diseases and make a serious contribution to the
management of diseases.

As a result of the literature review on tracheostomy, we
could not find any bibliometric study. It can be said that
this comprehensive study we have done on this subject
is the first bibliometric research. Only the WoS database
was used in the literature review of our study. Pubmed
database was not preferred because citation and co-
citation analyzes could not be performed. Scopus database
was not preferred, because the database includes journals
with low impact levels. The reason why the WoS database
is preferred is that Wos indexes the articles published
in journals with higher impact factors than the other
databases and comprehensive citation analyzes can be
performed (10). In recent years, WoS has been preferred
more in bibliometric analyzes (7-13). Additionally,
if more than one database is used, the same articles in
different databases can be included in the analysis more
than once, therefore reliability can decrease.

CONCLUSION

This comprehensive bibliometric study on tracheostomy
summarizes 3573 articles published between 1980 and
2021. Thereisan increasing trend in the number of articles
following the COVID-19 pandemic. The trend topics in
tracheostomy research are COVID-19, Coronavirus, Sars-
Cov-2, pandemic, personal protective equipment, quality
improvement, patient safety, education, simulation,
head and neck surgery, otolaryngology, traumatic brain
injury, and morbidity. This study showed that the need
for tracheostomy may increase in pandemics such as
COVID-19 which cause respiratory failure.

The tracheostomy technique has been applied for
many years, as a result, the developments that have
occurred over the years have led to different studies on
tracheostomy. This article, summarizing the literature
history on tracheostomy, can be a useful resource for
clinicians and scientists.
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ABSTRACT

Introduction: Community-acquired pneumonia (CAP) is a common type of respiratory tract infections with high morbidity and mortality.
Prognostic role of CRP/Albumin ratio in CAP patients still is unknown. The aim of this study was to investigate the role the CRP/albumin
ratio in predicting 30-day mortality and ICU requirement in hospitalized patients with CAP.

Material and Method: The study included patients with CAP.Clinical records and plain radiographic images of the patients were retrieved
from hospital database and were reviewed for each patient.

Results: The 179 CAP patients who were hospitalized were included. CRP level and the CRP/albumin ratio were found to have no significant
effect on mortality and ICU requirement (p=0.728, p=0.232, and p=0.110, respectively), whereas low albumin level was associated with high
mortality and ICU requirement (p<0.001 for both).

Conclusion: Increased albumin concentration was associated with a lower risk of 30-day mortality. The CRP/albumin ratio was found

to have no significant role in predicting short-term mortality and morbidity in CAP patients. Further large-scale, multicenter studies are
needed to investigate the prognostic value of the CRP/albumin ratio in predicting long-term prognosis in CAP patients.

Keywords: Community-acquired pneumonia, biomarkers, mortality, prognosis

0z

Amag: Toplum kékenli pnémoni (TKP) solunum yolu enfeksiyonlari i¢inde yiiksek mortalite ve morbiditeye sahiptir. Tani, tedavi, prognoz
takibinde ¢esitli biokimyasal markerlar kullanilmaktadir. CRP, albiimin rutin uygulamada siklikla kullanilan biokimyasal markerlardir.
Inflamasyon temellli CRP/albiimin orani ¢esitli hastaliklarda prognoz tahmininde kullanilmaktadir. Bu ¢alismanin amaci TKP nedeniyle
hastaneye yatirilan CRP/albiimin oraninin 30 giinlitk mortalite tahminindeki roliinii belirlemekti. Caliymanin ikincil sonlanim noktas: ise
yogun bakim ihtiyacr idi.

Gereg ve Yontem: Gogiis hastaliklar1 ve yogun bakim servisine yatirilan TKP’li hastalar ¢alismaya dahil edildi. Retrospektif olarak hasta
dosyalari, radyolojik incelemeleri ve laboratuvar bulgular: tarandi.

Bulgular: Yiiz (%55,9)"ii gogiis hastaliklari servisinde 79'u yogun bakimda yatmakta olan 179 TKP’li hasta ¢alismaya dahil edildi. Hastalarin
yas ortalamasi 72,027+12,88 yilds; %61,5’i erkek, %38,5’1 kadindi. CRP degeri ve CRP/albiimin orani 30 giinlitk mortalite ve yogun bakim
ihtiyacini tahmin etmede anlamli bulunmazken (sirasiyla p:0,728, p:0,232, p:0,110), diisiik albiimin degerlerinin mortalite ve yogun bakim
ihtiyaci riskini anlamli derecede artirdigi bulundu (p<0,001, p<0,001). CURB-65, PSI ve albiimin 30 giinlitk mortalite ve yogun bakim
ihtiyacini tespit etmede anlamli bulunan degiskenlerdir.

Sonug: Albiimin degerinin yiiksek olmasi TKPde 30 giinliik mortalite ve yogun bakim ihtiyaci riskini azaltmaktadir. CRP, CRP/albiimin
oraninin TKPde kisa donem mortalite ve morbiditeyi tahmin edememektedir. TKP’li hastalarda serum albtimin, CRP diizeyleri ve CRP/
albiimin oraninin uzun dénem prognozu tahmin giiciinii ortaya koymak i¢in genis kohortlarda, cok merkezli ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Toplum kokenli pnomoni, biyomarkerlar, mortalite, prognoz
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INTRODUCTION

Community-acquired pneumonia (CAP) is a common
type of respiratory tract infections with high morbidity
and mortality. CAPis acquired in the community during
daily life activities.Chest radiography is commonly
used in the diagnosis of CAP patients,often supported
bybiochemical parameters such as C-reactive protein
(CRP) which is an acute phase protein produced by
liver (1,2).

In infection, the decreased albumin synthesis
from livermay alter the pharmacokinetic effects of
antimicrobial therapies, thereby leading to decreased
achievement of pharmacodynamic targets for
antimicrobial agents, ultimately resulting in suboptimal
treatment. On the other hand, albumin level has also
been associated with mortality in diseases including
CAP (3,4). CRP/albumin ratio, as a novel parameter,
has been shown to be more accurate than albumin and
CRP alone in predicting overall prognosis of certain
clinical conditions (5,6).

The present study was designed to investigate the role
of CRP and albumin levels and the CRP/albumin ratio
in predicting 30-day mortality and the requirement of
intensive care unit (ICU) admission in hospitalized
patients with CAP.

MATERIAL AND METHOD

The retrospective study included a total of 179 patients
diagnosed with CAP that were followed up in ICU
and in inpatient clinic between 2012 and 2018. This
study approved by Ufuk University Non-Interventional
Clinical Researches Ethics Committee (Date:
07.03.2019, Decision No: 20190703/10).

Clinical records and plain radiographic images of
the patients were retrieved from hospital database.
Patients that were grouped based on the Confusion
Urea Respiratory Rate Blood Pressure-65 (CURB-65)
and pneumonia severity index (PSI) scores, clinically
and radiologically diagnosed with CAP, initiated on a
therapy based on national or international guidelines,
and were followed up for a minimum of one month,
and patients that underwent chest radiography within
the first 24 h after admission, underwent complete
blood count and biochemical analysis including CRP
and albumin were included to the study (1,7-9).The
guidelines recommend ICU admission in the presence
of at least one major criterion or three minor criteria
(7-9).Exclusion criteria were as follows: <18 years,
pregnancy, active infection other than CAP, hospital-
acquired pneumonia and ventilator-associated
pneumonia, myocardial infarction, chronic kidney
disease, malignancies, a history of connective tissue
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disease, and immunosuppressive drug use within
one month. Based on the chest radiographs, the
patients were divided as having bilateral, unilateral,
reticular,and bronchoalveolar infiltration. For the
patients hospitalized in ICU, the Acute Physiology
and Chronic Health Evaluation II (APACHE-II)
scores and the predicted mortality rates were recorded
retrospectively (10).Based on arterial blood gas
analysis at room air performed on admission, patients
with partial pressure of oxygen (PaO,) <60 mmHg and
partial pressure of carbon dioxide (PaCO,) <45 mmHg
were accepted as hypoxic and patients with Pa0,<60
mmHg and PaCO,>45 mmHg were accepted ashaving
hypercapnic respiratory failure. CRP and albumin
levels were measured spectrophotometrically using
an Abbott Architect C8000 apparatus. The normal
reference ranges used for CRP and albumin levels were
0.01-5 mg/L and 2.5-5 g/dL, respectively.

Statistical Analysis

Statistical analyses were performed using SPSS for
Windows version 23.0 (IBM SPSS Inc., Armonk, NY,
USA). Descriptives were expressed as frequencies,
percentages, meantstandard deviation (SD), and
median (minimum-maximum). Normal distribution
of data was tested using Kolmogorov-Smirnov and
Shapiro Wilk tests. Homogeneity of variances was
tested by Levenes test. Continuous variables were
compared using Student’s t-test or Mann-Whitney U
test and categorical variables were compared using
Chi-square test. Correlations between variables were
determined using Spearman’s Rank Correlation
Coefficient. Univariate and multivariate analyses of
logistic regression were performed to determine the
factors affecting ICU requirement, and mortality ROC
curves were constructed to compare the diagnostic
values of parameters including CRP/albumin ratio,
PSI, CURB-65, APACHE 1II, predicted mortality rate,
and ICU requirement. Sensitivity, specificity and area
under the ROC curve (AUC) were determined based
on 95% confidence interval (CI). A p value of <0.05 was
considered significant.

RESULTS

The patients included 110 (61.5%) men and 69 (38.5%)
women with a mean age of 72.027+12.88 years.Of these,
131 (73.2%) patients were present with comorbidities.
Table 1 presents the demographic characteristics of the
patients.

All the patients (100%) had hypoxic respiratory failure
and 32 (17.9%) patients had hypercapnic respiratory
failure. The one-month mortality rate was 31.3%. Table
2 presents the radiological findings, lengths of ICU stay,
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mortality rates, and CURB-65 and PSI scores. In the 79
patients admitted to ICU, mean APACHE-II score was
28.25%6.73and the mean predicted mortality rate was
60.96%+21.19%.

The CRP level was higher in 176 (98.3%) and lower in
3 (1.7%) patients compared to the normal range. The
albumin level was normal in 127 (70.9%) and higher
in 52 (29.1%) patients compared to the normal range.
Mean CRP and albumin levels were 111.18+95.32
mg/L and 2.9+0.69 g/L, respectively, and the mean
CRP/albumin ratio was 42.29+39.8. In the multivariate
logistic regression analysis, PSI, CURB-65, and serum
albumin level were found to be effective factors for
mortality and ICU requirement (Table 3).

In the ROC analysis, PSI score, CURB-65 score, and
albumin level were found to be significant predictors
of mortality and ICU requirement (p<0.001 for
both) (Figure 1, 2) and increased albumin level were
found to be protective factors for mortality and ICU
requirement. However, the CRP/albumin ratio was
found to have no significant effect on mortality and
ICU requirement (p=0.232 and p=0.110, respectively).

The CRP/albumin ratio was significantly lower in
PSI I-III patients compared to PSI IV-V patients
(33.84+32.35 vs. 49.132 +43.911;p=0.014); however,
no significant difference was found between patients
with a CURB-65 score <2 and >2 with regard to the
CRP/albumin ratio (40.244+34.937 vs. 43.186+41.832;
p=0.883). On the other hand, the CRP/albumin ratio
was significantly higher in patients detected with
bilateral infiltrates compared to patients detected
with unilateral infiltrates on chest radiography
(51.863+42.896 vs. 36.438+36.766;p=0.007).In
contrast, no significant difference was found between
patients with reticular infiltrates compared to patients
bronchoalveolar infiltrates with regard to the CRP/
albumin ratio (43.488+41.587 and 41.620+ 38.921,
respectively) (p=0.935).

Table 3. Multivariate analysis of factors affecting 30-day mortality (I) and ICU requirement (II)

Table 1. Demographic characteristics of the study group

Age (years) Mean+SD Median (D.Gen) N
ge ly 72.027+12.88 75 (74) 179
Variables N %
Gender Male 110 61.5
Female 69 38.5

s No 48 26.8
Comorbidities Yes 131 739
No 117 65.4
COED Yes 62 346
No 137 76.5

Dl Yes £ 235
No 136 76

A Yes 43 24
No 168 65.4

e Yes 11 6.1

COPD: Chronic obstructive pulmonary disease, DM: Diabetes mellitus, CAD:
Coronary artery disease, CKD: Chronic kidney disease

Table 2. Clinical characteristics of the patients

Variables N %
2 54 30.2
3 75 41.9
LU 5o 4 32 17.9
5 18 10.1
2 23 12.8
3 57 31.8
LI 4 55 30.7
5 44 24.6
.. No 100 55.9
ICU admission Yes 79 141
. No 123 68.7
Mortality Yes 56 313
. Unilateral 111 62
Infiltration Bilateral 65 38
Infiltration tvpe Bronchoalveolar 114 63.7
YP Reticular 65 36.3
No 147 82.1
ALY Yes 32 17.9
No 109 60.9
L b Yes 70 39.1
Normal 66 37.9
WIS High 108 621
Low 69 38.5
HB/HCT Normal 101 56.4
High 0 5
Low 0 0
Creatinine Normal 139 77.7
High 40 223
Low 0 0
BUN Normal 139 77.7
High 40 223

NIV: Noninvasive ventilation, IMV: Invasive mechanical ventilation, ICU: Intensive care unit,
CURB-65: Confusion Urea Respiratory Rate Blood Pressure-65, PSI: Pneumonia Severity
Index, WBC: White blood cell, BUN: Blood urea nitrogen, HB: Hemoglobin, HCT: Hematocrit

Variables B Standard Error O.R. 95% Cl p
Lower bound Upper bound
I II I 1I I I1 I II I II I 1I

PSI score

(3) -0.978 0.086 1.344 1.199 0.376 1.090 0.027 0.104 5.236 11.437 0.467 0.943

(4) 1.192 1.818 1.200 1.151 3.294 6.158 0.313 0.645 34.626 58.786 0.321 0.114

(5) 4.127 4.127 1.307 1.557 11.543  62.009 1.010 2.930 149.638 1312.130 0.041 0.008
CURB-65 score

(3) 1.086 1.086 0.887 0.657 3.587 2.964 0.631 0.817 20.405 10.747 0.150 0.098

(4) 2.697 2.697 0.977 0.921 14.120 14.837 2.079 2.441 95.887 90.185 0.007 0.003

(5) 1.504 1.504 1.199 1.623 12.520 4.502 1.193 0.187 131.390 108.378 0.035 0.354
Albumin* 1.177 1.177 0.323 0.459 4.694 3.246 2.493 1.319 8.849 8.000 <0.001 0.010
PSI:Pneumonia Severity Index, CURB-65: Confusion Urea Respiratory Rate Blood Pressure-65, ICU: Intensive care unit, *Albumin was found to be a protective factor. Lower
albumin levels indicate a higher risk.
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Figure 1. Predictive value of CRP/albumin ratio, PSI, CURB-65,
CRP, and albumin for mortality

DISCUSSION

CAP is a significant cause of mortality and morbidity.
Despite the recent advancements in treatment methods,
CAP still has high complication and mortality rates
(8). Similarly, despite optimal treatments, the 30-day
mortality rate is 10-12% (11). In the present study, the
patients had a higher mortality rate (31.3%) compared to
those reported in the literature, which could be attributed
to the inclusion of patients hospitalized in both the
general ward and ICU and to the high mean age of the
patients.

The severity of CAP can be assessed by numerous
scoring systems such as PSI and CURB-65 and also by
inflammatory markers including CRP, PCT, and albumin
(1,12). CRP and albumin, in particular, are commonly
used in the evaluation of critical patients (13).

Serum albumin level which is a sensitive indicator of
patients’ nutritional status is closely associated with
mortality in infection-related diseases (14). In the
elderly population, low albumin levels on admission are
associated with high mortality (15).Charles et al. (16)
reported that albumin level was an independent risk
factor for vasopressor support and mechanical ventilation
and ICU requirement. Another study found that
hypoalbuminemia was a significant predictor of mortality
in patients with sepsis and septic shock associated with
CAP (14). Similarly, in our study, increased serum
albumin level was found to be a protective factor for
mortality and ICU requirement (p<0.01 for both).

In the presence of an infection or inflammation, CRP
level increases by about 6 h and peaks at around 48 h
(2,17-18). In CAP patients, however, the prognostic
value of serum CRP level remains controversial. Lee et
al. (12) found that CRP and albumin were independently
associated with 28-day mortality when combined with a
PSI score >3. Charles et al. (16) found that the failure of
CRP to fall by 50% or more within 4 days of admission
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Figure 2. Predictive value of CRP/albumin ratio, PSI, CURB-65,
CRP, and albumin for ICU requirement

was an independent risk factor for worse outcomes.
Similarly, Nair et al. (19) found a significant association
betweena decrease of less than 25% in CRP levels at the
second day and mortality in hospitalized patients with
severe CAP.

On the other hand, Lee et al. (12) also noted that baseline
CRP and albumin levels were significant independent
factors for 28-day mortality and that low albumin and
high CRP levels were associated with high mortality
in hospitalized patients with severe CAP. In our study,
although baseline CRP level was not found as a significant
factor for predicting mortality and ICU requirement,
baseline albumin level had a significant prognostic value
in hospitalized patients with CAP, as consistent with the
study by Lee et al. (12). This finding could be attributed
to the fact the CRP levels in our patients were measured
only within the first 24 h after admission and, unlike in
previous studies, no serial measurement was performed
(2,12,19).

Literature indicates that CRP, albumin, or CRP/
albumin ratio can be used as a useful prognostic factor
for inflammatory or nutritional status and the CRP/
albumin ratio, in particular, can be a strong indicator of
inflammatory response (17). A previous study evaluated
patients admitted to the emergency department who
were older than 65 years and reported that high-
sensitivity CRP/albumin ratio was associated with all-
cause mortality. Although the authors did not evaluate
the scores, changes in mental state, and vital findings of
the patients, the causes of mortality were examined in
detail (15). Another study evaluated patients admitted
to ICU and found that the CRP/albumin ratio was
an independent risk factor for 30-day and 12-month
mortality. In the same study, the cut-off values for 30-day
and 12-month mortality were 1.58 and 1.75, respectively
(13). Kim et al. (14) evaluated patients with sepsis and
septic shock and suggested that the CRP/albumin ratio
could be used for predicting 3-month mortality. The
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authors calculated the CRP/albumin ratio based on
serially measured CRP levels (14). The present study is the
first study in the literature to investigate the prognostic
value of the CRP/albumin ratio and to show that baseline
CRP/albumin levels are not significant predictors of one-
month mortality and ICU requirement in hospitalized
patients with CAP. Nevertheless, we could not compare
this finding with literature data since, to the best of our
knowledge, there has been no study investigating the
prognostic value of CRP/albumin ratio for mortality in
CAP patients. It is commonly known that there is no
standard time interval for the measurement of albumin
levels and a single measurement is often adequate for
the analysis. However, it is recommended that CRP
levels should be measured at appropriate time intervals
by serial measurements. In our study, the CRP/albumin
ratio was found to have no significant prognostic value
for mortality in CAP patients, which could be attributed
to the single measurement of CRP levels performed
within the first 24 h after admission.

Both PSI and CURB-65 scores are used in the treatment
and management of CAP, particularlyin making decisions
related to outpatient, inpatient, and ICU hospitalization
and predicting disease severity and prognosis. In both of
these scoring systems, higher scores indicate increased
mortality and disease severity (20). Literature also
indicates that these two methods have a role in predicting
short-term mortality in CAP patients (21). In the study by
Lee et al. (12), the CRP/albumin ratio was correlated with
PSI scores in predicting mortality although it showed no
correlation with CURB-65 scores. Similarly, in our study,
no significant difference was found between the patients
with low and high CURB-65 scores with regard to the
CRP/albumin ratio although the CRP/albumin ratio
was significantly higher in patients with high PSI scores
compared to patients with low PSI scores.

Pneumonia may present with a wide variety of
radiological patterns on chest radiography (22,23).
A previous study evaluated the radiological features
of CAP and detected alveolar opacities, interstitial
opacities, and borderline diffuse infiltrates. This wide
variety of features was attributed to advanced age of the
patients and the underlying chronic cardiorespiratory
diseases (21). Additionally, it is also suggested that the
radiological pattern of CAP may vary according to
the cause of pneumonia (24, 25).In the present study,
all the radiographic examinations were performed by
a chest specialist (D.H). However, as the study had
a retrospective design, no microbiological sampling
that could lead to differences was performed during
radiographic examinations. On the other hand, the CRP/
albumin ratio was significantly higher in patients that
were radiologically detected with bilateral infiltrates,

which could be ascribed to the greater number of ICU
patients with high APACHE-II scores.

Our study was limited in several ways. First, clinical data
of patients were retrieved from electronic databases as
the study had a retrospective design. Second, the results
of the study may not represent all the CAP patients as
the study was a single-center study and only included
hospitalized patients. Third, no information was available
regarding the specific causes of death in the nonsurviving
patients and the mortality records were limited to a one-
month period. Finally, no analysis was performed for
microbiological factors that could have a significant role
in the severity of pneumonia.

CONCLUSION

The CAP that requires hospitalization or ICU admission
is a significant cause of morbidity and mortality. In the
present study, albumin level as well as PSI and CURB-
65 scores had a significant predictive value for mortality
and ICU requirement in CAP patients while CRP and the
CRP/albumin ratio had no significant role in predicting
the prognosis. Further prospective, multicenter studies
performing microbiological analyses and serial CRP
measurements are needed to investigate the prognostic
value of the CRP/albumin ratio in predicting long-term
prognosis in CAP patients.
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ABSTRACT

Although many mechanisms leading to lung fibrosis in systemic sclerosis-associated interstitial lung disease (SSc-ILD) have been suggested,
this issue has not been fully understood yet. Recently, there has been increased evidence that the mediators and pathological mechanisms
responsible for idiopathic pulmonary fibrosis (IPF) are similar to those in SSc-ILD. Accordingly, studies have been conducted to support
that antifibrotic agents used in the treatment of IPF may also be useful in SSc-ILD. There are currently two antifibrotic agents on the market,
namely nintedanib and pirfenidon. Although studies on the use of pirfenidone in SSc-ILD are not satisfactory, nintedanib studies have
yielded positive results. The SENSCIS (Safety and Efficacy of Nintedanib in Systemic Sclerosis) study is the first and most comprehensive
Phase III study on this subject. In 2019, the results of SENSCIS trial showed that, nintedanib significantly reduced the annual decline in
lung function in SSc-ILD. After this trial, which did not include SSc-ILD patients with severe lung function loss, nintedanib licenced for the
treatment of SSc-ILD worldwide. However, the currently available literature data lacks information about long-term effects and side effects
of nintedanibe on SSc-ILD an also about the advanced SSc-ILD. The aim of this study is to review SSc-ILD patients treated with nintedanib,
by also mentioning the pathogenesis of this disease according to the current literature.

Keywords: Sistemik skleroz, nintedanib, akciger, fibrozis

oz

Sistemik skleroz ile iliskili interstisyel akciger hastaliginda (SSc-IAH) akciger fibrozisine yol agan bircok mekanizma &ne siiriilmesine
ragmen, bu konu heniiz tam olarak anlagilamamistir. Son zamanlarda, idiyopatik pulmoner fibrozdan (IPF) sorumlu aracilarin ve patolojik
mekanizmalarin SSc-[AHdekilere benzer olduguna dair kanitlar artmistir. Buna gore, IPF tedavisinde kullanilan antifibrotik ajanlarin SSc-
ILDde de faydal olabilecegini destekleyen calismalar mevcuttur. Su anda piyasada nintedanib ve pirfenidon olmak {izere iki antifibrotik
ajan bulunmaktadir. SSc-IAHde pirfenidon kullanimina iliskin ¢aligmalar tatmin edici olmasa da, nintedanib galismalari olumlu sonuglar
vermistir. SENSCIS (Safety and Efficacy of Nintedanib in Systemic Sclerosis) ¢alismasi bu konudaki ilk ve en kapsamli Faz III ¢aligmasidir
2019da SENSCIS calismasinin sonuglari, nintedanib’in SSc-iAHde akciger fonksiyonundaki yillik diisiisii 6nemli dl¢iide azalttigini
gostermistir. Siddetli akciger fonksiyon kaybi olan SSc-TAH hastalarini igermeyen bu ¢alismadan sonra, nintedanib diinya ¢apinda SSc-IAH
tedavisi i¢in lisans almistir. Bununla birlikte, su anda mevcut olan literatiir verileri, nintedanibin SSc-TAH iizerindeki uzun vadeli etkileri ve
yan etkileri ve ayrica ileri evre SSc-IAH iizerine etkilerinden yoksundur. Bu ¢aliymanin amaci, SSc-IAH'de nintedanib kullanimin: giincel
literatiir esliginde, bu hastaligin patogenezinden de bahsederek gozden gegirmektir.

Anahtar Kelimeler: Sistemik skleroz, nintedanib, akciger, fibrozis

INTRODUCTION

Systemic sclerosis (SSc) is a rarely seen connective
tissue disease causing fibrosis of various internal organs,
including kidneys, heart, lungs, musculoskeletal system
and gastrointestinal tract and skin (1,2). Interstitial lung
disease (ILD), develops in approximately 50% of patients
within five years of being diagnosed with SSc (3). The
high mortality rate is the reason, why many randomized

controlled trials (RCTs) have been performed for the
management of the disease in SSc-associated interstitial
lung disease (SSc-ILD) patient group (4).

Evidence-based therapies used in clinical practice are
immunomodulatory drugs such as mycophenolate
mofetil (MMF) and cyclophosphamide (CYC) (4,5).
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Despite immunomodulatory therapy, SSc-ILDs may
show rapid deterioration of lung function, termed as
‘progressive fibrotic phenotype’

The widespread use of nintedanib to treat a similar fibrotic
condition as idiopathic pulmonary fibrosis (IPF) has led to
increased interest in exploring its role in SSc-ILD. The use
of nintedanib treatment seems beneficial in this patient
group resistant to immunomodulatory therapy.

Since the use of nintedanib in SSc-ILD is a current issue,
we reviewed the literature on this subject. We searched in
PubMed database to find relevant studies for our review.
The literature search was conducted on March 12, 2022
and the keywords “systemic sclerosis AND scleroderma
AND nintedanib were searched in titles and abstracts.
First we found 35 results and the first study was published
in 2015. Most of the articles were published after 2019.
This is likely because the SENSCIS study was resulted
in 2019. We selected 20 articles from the search results
which were relevant to our review topic.

PATHOGENESIS OF FIBROSIS IN SSC-ILD

It is believed that, all ILDs are triggered by recurrent
chronicvascularorepithelialinjuries, or by granulomatous
inflammation, which causing to cell destruction and in
the case of fibrotic disease, to unregulated repair (6,7).
Recurren micro-injuries causes damage of alveolar
epithelium and basement membrane asaresult cellsin this
area, causes the secretion of proinflammatory cytokines
and chemokines such as TNF-a (tumor necrosis factor-
alpha), IL-1 (interleukin-1) and MCP-1 (monocyte
chemoattractant protein-1). These secreted mediators
located in the interstitium or migrate here from the
circulation activating other cells, especially fibroblasts,
causes continued tissue damage (8,9). Fibroblasts are the
keystone cells in fibrosing ILDs and attack the injury site
from different areas.

DIFFERENCES OF PATHOGENESIS
BETWEEN SSC-ILD AND IPF

Although pathogenesis of fibrosis basically similar in
SSc-ILD and IPE there are some differences. For example
in SSc-ILD endothelium is the first to be damaged, while
epithelial damage develops later. On the other hand,
in IPF damage begins in the epithelium first. Immune
dysregulation which develops following the epithelial
and/or endothelial damage is, more prominent in
SSc-ILD. In the last stage of pathogenesis, fibroblast
activation and increased extracellular matrix production
occurs in both IPF and SSc-ILD. Transformation of cells
such as epithelium, endothelium, pericyte, adipocyte,
into fibroblastic cells, and transformation of cells into
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myofibroblasts is similar in both diseases. MUCI
and KL-6 (Krebs von den Lungen-6) are markers of
epithelial damage and correlate with the degree of lung
fibrosis. The factors responsible for epithelial damage
are genetic predisposition and environmental factors
(smoking, aspiration, infections). The effect of smoking
as a triggering agent in IPF is more pronounced, while,
gastro-oesophageal reflux degree was associated with the
degree of fibrosis in SSc-ILD. In pathogenesis, following
epithelial and/or endothelial damage, the resulting
immune dysregulation is more prominent in SSc-ILD.
However, since the role of inflammatory cells in IPF is
limited, inflammatory process active in SSc-ILD targeted
therapies do not show efficacy in IPE.

Despite the fact that the pathophysiology mechanism of
fibrosis in SSc-ILD is not well known, clinical trials have
shown that nintedanib, an antifibrotic agent seems to
inhibit this fibrotic process.

Nintedanib

Nintedanib is a potent inhibitor of intracellular tyrosine
kinase and targets the Vascular endothelial growth
factor (VEGF), Platelet-derived growth factor (PDGF)
and fibroblast growth factor (FGF) receptors (10). It
was first used as a cancer drug. Because of its potential
to slow down and perhaps inhibit the fibrosis process, it
was studied to reduce respiratory pulmonary function
decline, reduce exacerbations, and improve quality of
life in patients with IPF (11). The pathophysiology of IPF
causing pulmonary fibrosis is very similar to that of SSc-
ILD.

In these diseases, fibrotic cascade begins with epithelial
and/or endothelial cell damage and cell death (12). Also,
the final common pathway causing lung fibrosis in IPF
and SSc-ILD is believed to be occured by the recruitment
and activation of myofibroblasts caused by aberrant
transformation growth factor-beta (TGF-B) signaling
(12). Consequently, myofibroblasts, which are specialized
fibroblasts, cause fibrosis in both IPF and SSc-ILD
through excessive extracellular matrix deposition (13).

Nintedanib experience in SSc-ILD: first case report

In 2018 the first case report demonstrating the clinical
benefit of nintedanib in a patient with SSc-ILD published
by Duarte et al. (14). This female patient was diagnosed
with SSc at the age of 41 and ILD developed within seven
years. Unfortunately, immunosuppressive agents could
not prevent progression in lung fibrosis. Nintedanib
treatment, which was only indicated for IPF at that time,
was started at a dose of 2X150 mg/day with the consent
of the patient. One year after starting nintedanib, the
need for supplemental oxygen therapy was decreased,
forced vital capacity (FVC) was slightly increased and the
patient was clinically improved.
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SENSCIS TRIAL: FIRST RANDOMIZED
CLINICAL TRIAL IN SSC-ILD

In 2019 the results of the SENSCIS (ClinicalTrials.gov
identifier: NCT02597933) trial were announced. This
was a double-blinded, large-scale, phase III randomized
clinical trial. A total of 576 patients (placebo 288,
nintedanib 288) from 32 countries participated to this
study. Fibrosis over 10% on high-resolution computed
tomographic (HRCT) scan was accepted as ILD. Patients
with mild or moderate ILD, whose diffusing lung capacity
for carbon monoxide (DLCO) over than 30% and FVC
was over than 40% of the predicted value were included
to the study. The primary end-point of the trial was the
yearly decline of FVC, which was assessed over 52 weeks.
At the end of 52 weeks, the primary end-point analysis
showed that the annual decline of FVC was 93.3 mL in
placebo group and 52.4 mL in nintedanib group.

The most common adverse event in placebo and
nintedanib group was non-severe diarrhea (75.7% vs
31.6%), that occurs within the first 3 months of treatment.
Most patients were treated symptomatically, although
some patients required temporary discontinuation and/
or dose reduction of the drug. Elevations in aspartate
aminotransferase, alanine aminotransferase level, to at
least three times the upper limit of the normal range, were
reported in 0.7% of patients in the placebo group and
4.9% of patients in the nintedanib group. There wasn’t any
difference between the placebo and nintedanib groups in
terms of newly developing digital ulcers (DU). Because
these results were statistically significant, nintedanib
was approved as the first drug to slow the decline in
respiratory function in SSc-ILD patients (15).

Subgroup Analyse of SENSCIS in Asians

In2021 Azuma etal. (16) examined the subgroup analysis
of the SENSCIS trial in Asian race. They compared the
non-Asians (placebo 207, nintedanib 226) with Asians
(placebo 81, nintedanib 62). FVC decline over 52 weeks
was similar between non-Asian and Asian patients both
in the placebo group, (-99.9 mL versus -90.6 mL) and
in the nintedanib group (-39.0 mL vs - 44.3 mL). The
most common side effect was diarrhea and was reported
with similar frequency of non-Asians and Asians; in the
placebo group (32.9% vs 28.4%) and nintedanib group
(74.3% vs 80.6%).

As a result, this study also proved that, nintedanib showed
significant benefit in slowing progression of SSc-ILD in
non-Asians and Asians with a similar adverse event profile.

Subgroup Analyse of SENSCIS in Japanese

In 2021 Kuwanaa et al. (17) examined the subgroup
analysis of the SENSCIS trial in Japanese patients with
SSc-ILD. They compared the non-Japanese (placebo 252,
nintedanib 254) with japanese (placebo 36, nintedanib 34).

FVC decline over 52 weeks in Japanese patients was
similar between placebo and nintedanib group (-90.9 mL
versus -86.2 mL). For non-Japanese patients annual FVC
decline in placebo group was higher than nintedanib
group (-93.6 mL vs 47.9 mL). In the nintedanib group,
asymptomatic liver enzym elevations were reported in
6 patients. Diarrhea was reported in 28 patients in the
nintedanib group. But none of them were serious. In
placebo group mild diarrhea reported in 11 patients.
Although skin ulcers reported as adverse events were
more frequent in the nintedanib group than in the
placebo group (8 vs 3), the number of patients in each
group were rare overall.

UNANSWERED QUESTIONS

Pneumothorax and Nintedanib

Pneumothorax has not been reported in SENSCIS trial.
However, this clinical trial was conducted in patients
with relatively good lung function. Data in the literatiire
on the use of nintedanib in severe SSc ILD is insufficient.
Sumi et al. (18) reported two patients with severe SSc-
ILD, who developed spontaneous pneumothorax
during nintedanib therapy. In a post-marketing survey
in Japan, the frequency of pneumothorax in patients
with IPF treated with nintedanib was low at 0.33%
(17). Sumi et al (18) explained this situation as; fibrosis
increases the fragility of the lungs, nintedanib, on the
other hand, may increase fragility even more due to its
anti-VEGEF effect.

Digital Ulcer and Nintedanib

Although the pathophysiology of DU development in
SSc is not known exactly, it is thought to result from
decreased circulation due to the Raynaud phenomenon
in distal areas like fingers. DU management is important
in SSc as it can result in serious infections, gangrene
and autoamputation. Currently available treatment is
calcium channel blockers, antiaggregants, prostaglandin
12 (PGI2) analogues, endothelin receptor antagonists
(ERA), phosphodiesterase-5 (PDE-5) inhibitors. Since
SSc skin involvement occurs due to microvascular
changes and fibrosis-related changes, long-term data are
needed on the effect of nintedanib in skin involvement
with DU.

In the SENSCIS study, no difference was found between
nintedanib and placebo groups in terms of newly
developing DU. But patients with more than three DU
at baseline were excluded. There is not enough data in
the current literature on the results of nintedanib use in
patients with a large number of digital ulcers or severe
skin involvement. Although there is general agreement
that nintedanib can potentially impair angiogenesis and
wound healing, more RCTs are needed in this area.
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Nintedanib in Severe Progressive Fibrotic SSc-ILD

According to the extent of skin involvement in SSc,
there are two clinical patterns, diffuse and limited. The
diffuse pattern progresses more rapidly than the limited
pattern, and its mortality is higher. Severe SSc-ILD is
more common in diffuse pattern. Since the progression
is rapid and mortality is high in this patient group, long-
term follow-up is not possible. Therefore, the number of
large case series published in this field is insufficient.

Bordas-Martinezetal. (19) hypothesized that patients with
severe progressive fibrotic SSc- ILD (FVC <40% predicted
or DLCO <30% of predicted) who are candidates for lung
transplant may also benefit from nintedanib therapy. In
this limited series of 4 cases with progressive fibrosing
SSc- ILD, patients were treated with mycophenolate
(2x720 mg/day) and nintedanib (2x150 mg/day).
However, three of them also received corticosteroids less
than 10 mg/day. Long-term oxygen therapy was started
in one patient just before antifibrotic therapy. In two
patients, a significant FVC improvement was observed,
and in other two DLCO and FVC decline slowed down.
Three patients reported digestive system complaints,
1/4 asthenia, 1/4 presented liver function elevation and
2/4 weight loss. All adverse events that developed were
mild and none of the patients discontinued treatment for
this reason. Lung transplantation was performed in one
patient 249 days after the start of antifibrotic therapy.

300 mg/day or 200 mg/day?

The standard treatment dose of Nintedanib is 300mg/
day. The level of efficacy at doses lower than the standard
treatment dose is not exactly known.

Nishino et al. (20) reported a 73-year-old female
patient with a diagnosis of SSc-ILD who had significant
improvement in HRCT images following nintedanib
treatment. Due to increase in ground glass areas on
HRCT 26 months after the first visit, and deterioration
in general condition, nintedanib was started as 2x100
mg/day. At the first month of nintedanib treatment, the
patient reported an improvement in her dyspnea and
cough. There were no side effects such as nausea or loss
of appetite. Diarrhea did not develop, but the patient was
using codeine phosphate as an antitussive. In the HRCT
performed at the eighth month of nintedanib treatment,
it was determined that the ground glass opacities
significantly regressed. Radiological regression on HRCT
was accompanied by a decline in dyspnea on exertion
and dry cough. This case report is very meaningful as it
shows that there is significant radiological improvement
after the initiation of 200 mg/day nintedanib treatment.

Respiratory Tract Infection
The development of pneumonia was reported as a serious
adverse event in the SENSCIS study. Pneumonia was
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much less common in the placebo group compared to
the nintedanib group (0.3% vs 2.8%) (15). In patients
with advanced ILD, concomitant use of mycophenolate
and/or corticosteroids, clearly increases the incidence of
pneumonia. A potential risk of infection due to the effect of
nintedanib on macrophage function remained unanswered.

CONCLUSION

Clinical studies have proven that nintedanib has clinical
benefits in the management of SSc-ILD. On the other
hand, there is a need for long-term case-control series in
this area. We hope that in the near future a large number
of case series including nintedanib experiences in
advanced SSc-ILD and the effects and side effects in SSc-
ILD patients treated with nintedanib will be published.
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0z

Gebelikte optimal kan basincinin idame edilmesi saglikli fetiis gelisimi i¢in vazgecilmez bir unsurdur. Gebeligin 20. haftasindan sonra
proteiniiri benzeri sistemik bulgularin eslik etmedigi, kan basincinin 140/90 mmHg ve iizerinde olmasina ‘gestasyonel hipertansiyon’ denir.
Hamilelik sirasindaki hipertansif bozukluklar, uzun vadede kardiyovaskiiler hastalik riskini attirdig1 i¢in bu hastalara 6miir boyu takip
onerilmelidir. Anne dliimlerine iliskin aragtirmalar preeklampsi ve eklampsiye bu konuda g6z ard1 edilmemesi gereken nedenler oldugunu
ortaya koymustur. Gebelik doneminde tedavi edilmeyen hipertansiyon hem anne hem de bebek i¢in maternal kardiyovaskiiler gesitli
morbiditelere yol agabilir. Ilave olarak gebelik sonrasi yasamda kardiyovaskiiler hastaliklar da gestasyonel hipertansiyon tanisi konulmus
annelerde daha sik goriiliir. Bu derlemede gestasyonel hipertansiyon ve yeni tedavi yaklagimlar: ele alinmuistir.

Anahtar Kelimeler: Gestasyonel hipertansiyon, gebelikte hipertansiyon, preeklampsi, gebelikte antihipertansifler

ABSTRACT

Maintaining optimal blood pressure during pregnancy is an essential element for healthy fetal development. Gestational hypertension is
defined as a blood pressure of 140/90 mmHg and above without accompanying systemic findings such as proteinuria after the 20th week of
pregnancy. Because hypertensive disorders during pregnancy increase the long-term risk of cardiovascular disease, these patients should be
offered lifelong follow-up. Studies on maternal deaths have revealed that preeclampsia and eclampsia are causes that should not be ignored in
this regard. Untreated hypertension during pregnancy can lead to various maternal cardiovascular morbidities for both mother and baby. In
addition, cardiovascular diseases are more common in mothers diagnosed with gestational hypertension in the post-pregnancy life. In this
review, gestational hypertension and new treatment approaches are discussed.

Keywords: Gestational hypertension, hypertension in pregnancy, preeclampsia, antihypertensives in pregnancy

GEBELIK VE HIPERTANSiYON

Gebeligin 20. haftasindan sonra proteiniiri benzeri sis-
temik bulgularin eslik etmedigi, kan basincinin 140/90
mmHg ve tizerinde olmasina ‘gestasyonel hipertansiyon’
denir. Kronik hipertansiyon ise gebeligin 20. haftasindan
once ortaya c¢ikan hipertansiyondur. Vakalarin ¢ogu ai-
lede hipertansiyon oykiisii ile iliskili olabilen esansiyel
hipertansiyona atfedilebilir (2). Sekonder nedenler ge-
nellikle daha azdir. 24 saat boyunca ayaktan kan basinci
izlenmesi kronik hipertansiyonu dogrulayabilir. Beyaz
onlitkk hipertansiyonu (hastane ortaminda tansiyonu
yitksek oOlgiilen, ancak evdeki ol¢timleri normal) olan
kadinlarin yarisinda gestasyonel hipertansiyon veya pre-
eklampsi gelisir (1,2).

Gestasyonel hipertansiyon, preeklampsinin herhangi
bir ozelligi olmaksizin 20. gebelik haftasindan sonra
gelisen yeni baslangich hipertansiyondur. Kan basinci
yiksekligi 6zellikle 33. gebelik haftasindan 6nce tespit
edilmigse, gestasyonel hipertansiyon veya preeklampsi
gelisme riski %40 civarindadir (2). Gergek gebelik hi-
pertansiyonu veya kronik hipertansiyonu olan kadinla-
rin %25’inde preeklampsi gelisir. Bu nedenle, bu hasta-
lar gebelikleri boyunca takip edilmelidir (3).

Preeklampsi

Uluslararas: Gebelikte Hipertansiyon Calismasi Der-
negi (ISSHP), preeklampsiyi, 20. gebelik haftasindan
sonra asagidaki ozelliklerden bir veya daha fazlasinin
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eslik ettigi yeni baslangicli hipertansiyon (TA>140/90
mmHg) olarak tanimlamistir (4).

1. Proteiniiri varhig1 (ciddi proteiniiri idrar proteini/
kreatinin oraninin >30 mg/mmol, albimin/kreati-
nin oraninin >8 mg/mmol veya her ikisinin birlikte
olmas1) olarak tanimlanmistir. Preeklampsi, protei-
niiri olmadan da ortaya ¢ikabilir) (5).

2. Uteroplasental disfonksiyon (umblikal arteryal
Doppler ultrasonografi incelemesinde anormal dal-
ga formu analizi, fetal bitylimede gerilik veya 6lii do-

gum) (3).

3. Diger organlarda disfonksiyon (akut bobrek hasari,
karaciger tutulumu, nérolojik komplikasyonlar (ek-
lamptik nobetler, siddetli bas agrilari, gorme bozuk-
luklari, klonus, mental durum degisikligi veya inme),
hematolojik komplikasyonlar (hemoliz, DIK, trom-
bositopeni) (3).

Preeklampsi, potansiyel olarak ilerleyici bir klinik duru-
mu temsil eder. ACOG, preeklampsiyi siddetli 6zellikleri
olan veya olmayan olarak tanimlar (Tablo 1) (6).

Tablo 1. Siddetli preeklampsi bulgular:

Kan basincinin>160/110 mmHg olmasi
Trombositopeni (<100.000 ul™")

Karaciger fonksiyon bozuklugu (Aspartat aminotransferaz veya
alanin aminotransferazin normal iist sinirin 2 kat ve tizerinde
olmasi veya agiklanamayan sag ist kadran agrisi, epigastrik agr1)

Bobrek yetmezligi (bagka neden olmaksizin kreatinin 2 kat artist)
Pulmoner 6dem varlig
Gorme bozuklugu

Yeni baslayan, baska sebeplerle agiklanamayan, medikal tedaviye
yanutsiz bag agrist

ISSHP tani kriterleri klonusu igerir ancak hiperrefleksiyi
icermez; ¢linkii bu oldukga siibjektif bir bulgudur ve sag-
likli kadinlarda da bulunabilir (4,7). HELLP sendromu
(hemoliz, karaciger enzimlerinde yiikseklik ve trombo-
sitopeni) hem anne hem de bebek i¢in potansiyel olarak
yasamui tehdit eder ve siddetli preeklampsiyi gosterir. Pla-
sental abruption veya DIK ile bagvuran hastalarin duru-
mu kritik seyredebilir (8).

Preeklampsi gelisimi i¢in ¢ok sayida risk faktorii tanim-
lanmistir (Tablo 2) (9). Plasental biyobelirtegler, uterin
arteryal doppler 6l¢timleri ve maternal risk faktorleri da-
hil olmak tizere birden fazla 6zelligi iceren risk tahminle-
ri, daha erken taniya ve daha iyi sonuglara katk: saglaya-
bilir. Plasental biiyiime faktorii (PIGF), 26. ve 30. gebelik
haftalar1 arasinda pik yapan ve terme dogru seviyesi aza-
lan plasental bir biyobelirtectir. PIGE, ozellikle siddetli
preeklampside azalir (10). PIGF testi %96 sensitivite ve
%98 spesifiteye sahiptir (10,11).

Tablo 2. Preeklampsi gelisimi i¢in giiglii ve orta risk faktorleri

Orta Risk Faktorleri
Primiparite

Giiglii Risk Faktorleri
Preeklampsi oykiisii

Iki gebelik arasinin 5 yildan fazla
olmasi

Kronik hipertansiyon

Viicut kitle indeksi >30 kg/m*
Pregestasyonel diabetes mellitus

Anne yag1 240 y1l
Ailede preeklampsi oykiisii

Antifosfolipid antikor Multipl gebelik

sendromu/SLE

Yardimci iireme tedavileri Kronik bobrek yetmezligi

Diger bir plasental biyobelirte¢ olan, soluble fms-like
tirozin kinaz 1 (sFlt-1), vazokonstriksiyona ve endotel-
yal hasara neden olan ve preeklampside artan bir PIGF
antagonistidir. sFlt-1/PIGF orani yiiksek olan kadinlarda
preeklampsi riski yiiksektir. sFlt-1/PIGF oran1 %80 sensi-
tivite ve %99,3 negatif predictivite oranina sahiptir (12).
Genel olarak, anjiyojenik biyobelirtecler preeklampsiyi
ekarte etmeye ve preeklampsili kadinlarda taniy1 hizlan-
dirmaya yardimei olabilir (12). NICE, 20. hafta ile 35. ge-
belik haftas: arasinda preeklampsi olan kadinlarin ekarte
edilmesine yardimci olmak igin standart klinik deger-
lendirmeyle birlikte PIGF testi ve Elecsys immiinoassay
sFlt-1:PIGF oraninin kullanilmasini onermektedir (13).

Siddetli preeklampsili hastalarda oksidatif stres paramet-
releri ve seruloplazmin seviyelerinin incelendigi calis-
mada, preeklampsili hastalarda hem oksidatif stres hem
de seruloplazmin diizeylerinin arttig1 ve artan serulop-
lazmin diizeylerinin oksidatif stresin bir sonucu oldu-
gu gosterilmistir(14). Notrofil jelatinaz iligkili lipokalin
ve prokalsitonin diizeylerinin preeklampsinin varlig1 ve
siddeti ile iliskisi incelendiginde, preeklampside seviye-
lerinin arttig1 ve hastaligin siddeti ile iliskili oldugu gos-
terilmis(15).

Hem PREP-S (erken baslangicli pre-eklampsi [hayatta
kalma analizi modeli])'de hem de fullPIERS (pre-eklam-
psi entegre risk tahmini)‘de gebelik yasi, vital bulgular
ve biyokimyasal belirtegler risk tahmin modelleridir.
PREP-S gebeligin 34. haftasina kadar kullanilabilirken,
fullPIERS gebeligin herhangi bir déneminde kullanila-
bilir. Bu risk tahmin modelleri NICE tarafindan tavsiye
edilmektedir ve 6zellikle bir hastanin hospitalizasyonuy-
la ilgili karar vermede yol gosterici olabilir; fakat bu mo-
dellerin hicbirisi fetal sonuglari tahmin edemez (13,16).

Preeklempsi Ayirici Tanisi

Kronik hipertansiyon, kronik bobrek yetmezligi, primer
nobet bozukluklar: (epilepsi), safra kesesi ve pankreas
hastaliklar;, immiin trombositopeni, trombotik trom-
bositopenik purpura ve hemolitik sendrom ayiric1 tani-
da yer almalidir. Tedaviye direngli hipertansif semptom
ve bulgularin oldugu 20 hafta {stii her gebede oncelikle
preeklampsi akla gelmelidir. Cogunlukla 3.trimesterda
ortaya ¢iksa da kronik hipertansiyon, bobrek hastaligi ve
sistemik lupus eritematozus gibi eslik eden hastaliklari
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olanlarda daha erken gelisebilir. Persistan bir hipertan-
siyon varliginda tani koymak gercekten gii¢ olabilir (17).

Preeklempsi Onleme

Tiim gebelere saglikl bir diyet ve egzersizin siirdiiriilme-
siyle ilgili genel yasam tarzi tavsiyeleri verilmelidir. Ge-
belik sirasinda diizenli aerobik egzersiz yapan kadinlar-
da hipertansif bozukluklar ve gestasyonel diyabet orani
daha disiiktiir (18). ASPRE (Kanita Dayali Preeklampsi
Onleme Aspirin) Denemesi, 11-14 haftadan 36 haftaya
kadar giinde 150 mg aspirin alan kadinlarda plaseboya
kiyasla daha diigiik preterm- preeklampsi orani oldugu
sonucuna varmigtir (%1,6’ya karst %4,3) (19). NICE, pre-
eklampsi riski yiiksek olan gebelere 12 haftadan bebegin
dogumuna kadar, giinde 75-150 mg aspirin verilmesini
onerir (13). Iki veya daha fazla orta risk faktérii olan
gebelere de aspirin Onerilmelidir (13,19). Kalsiyumun
diyetle aliminin disiik oldugu durumlarda, takviye alin-
mas1 (>1 gr/giin) preeklampsi gelisme riskini azaltabilir
ancak etkinligi kanitlanmamustir (20). Folik asit etkinli-
gi ise kanitlanmamistir. Yakin zamanda yayinlanan pre-
eklampsi (FACT) caligmasinda yiiksek riskli hastalarda
ilk trimesterden sonra yiiksek doz folik asit (4 mg/giin)
takviyesinin preeklampsiyi onlemedigi gosterilmistir
(20,21).

Gestasyonel Hipertansiyona Yaklasim

Gebelikte tiim hipertansif bozukluklar i¢in antihipertansif
tedaviye baslama esigi diisiirtilmiistiir 2019 NICE Klavuzu-
na gore kan basinci 140/90 mmHg ve tizerinde tedavi veri-
lir, 135/85 mmHg ve altina diisiirmek hedeflenir (5) 2017
AHA/ACC Klavuzuna gore gebelikte kan basinci 140/90
mmHg ve tizerinde tedavi baslanmasi 6nerilmis olup, kan
basinct 130/80 mmHg iken tedavi baglanmasinin siddetli
hipertansiyona ilerlemeyi 6nledigi fakat anne ve bebek so-
nuglarina etkisi olmadig bildirilmistir.

Maternal tansiyonu kontrol etmenin temel amaci, intra-
serebral kanama ve inmenin 6nlenmesidir. Preeklampsili
kadinlarda peripartum dénemde inme orani 100.000de
133’tir ve hemorajik inme, iskemik inmeden daha yay-
gindir (22). NICE, baslangig tedavisi olarak oral labetalol,
ardindan alternatif olarak nifedipin ve ardindan metildopa
onermektedir (5). Ikinci ve figiincii sira ajanlar arasinda
hidralazin ve prazosin bulunur (4). Siddetli hipertansiyonu
olan preeklampsili kadinlar (>160/110 mmHg), takip ve
tedavi i¢in hastaneye yatirilmalidir. Hastaya antihipertansif
tedavi ve profilaktik antikonviilsan tedavi (magnezyum siil-
fat) baslanmalidir.Labetalol, non-selective bir beta bloker-
dir ve gebelikte en sik kullanilan beta blokerdir. Bisoprolol
ve metoprolol gibi diger B1 selektif ilaglar da kullanilabilir
ancak atenololden ka¢inilmalidir. Beta bloker kullanirken
astimi olan hastalarda dikkatli olunmalidir (23).

Nifedipin gibi dihidropiridin kalsiyum kanal blokerleri
de hamilelik sirasinda kullanilabilir. Dogrudan salinan

124

oral nifedipin, magnezyum siilfat ile birlikte kullanimin-
da derin hipotansiyona neden olabilir. Sinerjik etki gos-
tererek dogabilecek fetal risklerinden dolay1 bu iki ilag
birlikte kullanilmamalidir. Bu durumda modifiye sali-
niml nifedipin daha uygun olabilir. Tiyazid diiiretikle-
ri, anjiyotensin donistiiriici enzim (ACE) inhibitorleri
veya anjiyotensin II reseptor blokerleri (ARB’ler) kulla-
nanlarda gebe kaldiklarinda konjenital anomali riski ne-
deniyle bu ilaglar kesilip, daha giivenli bir antihipertansif
ilag baglanmalidir (5,23).

Hastalar, belirli siklikta kan basinci takibi, idrar tahlili
ve kan tetkikleri yaptirmalidir. Ultrason ile fetal deger-
lendirme, klinik olarak belirtildigi gibi her 2-4 haftada
bir yapilmalidir (5). Siddetli preeklampsili kadinlar-
da 37.haftadan 6nce dogum planlanmalidir (Tablo 3).
37.haftadan sonra 24-48 saat iginde dogum baslatilma-
Lidir (5).

Tablo 3. 37. gebelik haftasindan 6nce erken dogumun

Maternal kan basinicinin, uygun dozlarda 3 veya daha fazla sinif
antihipertansif kullanilmasina ragmen kontrol altina alinamamasi

Karaciger fonksiyonu, bobrek fonksiyonu, hemoliz veya trombosit
sayisinda progresif bozulma

Maternal spO2 <90% (oda havasinda)

Siddetli bas agris, tekrarlayan gorme bozuklugu veya eklampsi gibi
devam eden nérolojik hadiseler

Plasental abrupsiyon

Umbilikal arter dopplerde ters diyastol sonu akis1, giiven vermeyen
bir kardiyotokograf (Non Stress Test) veya 6lii dogum

Kisaltmalar: spO2: Puls oksimetre ile lgiilen oksijen saturasyonu

Dogumdan sonra hipertansiyon devam eden hastalarda
beta blokerler ve kalsiyum kanal blokerleri kullanila-
bilir. Bu ilaglar anne siitiine geger ancak bebek i¢in gii-
venlidir(24). Propranolol , metoprolol ve labetalol ,beta
blokerler icinde anne siitiine en diisiik gegise sahiptir.
Bebeklerde advers olaylarla iliskilendirilmemistir. Buna
karsilik, atenolol ve asebutolol anne siitiine daha fazla
gecer ve bebeklerde beta blokaji1 bildirilmistir(25,26). Bu
nedenle, bu ilaglar yiiksek dozda alan, ti¢ ayliktan kiigiik
bir bebegi veya erken dogmus bir bebegi emziren hasta-
lar igin diger beta blokerler tercih edilmelidir. Emzirme
sirasinda karvedilol veya bisoprolol ile ilgili ¢caligmalar
yeterli olmadigi i¢in kullanimi 6nerilmemektedir. Kalsi-
yum kanal blokerlerinden diltiazem , nifedipin , nikardi-
pin ve verapamil , kabul edilebilir olan ytizde 2'den daha
az siite gecis orani nedeniyle tedavinin devaminda tercih
edilebilir. ACE inhibitorleri ¢ok diisiik seviyelerde siite
gecer. Emziren hastalarda kaptopril ve enalapril kulla-
nilabilir. Ancak yenidoganlar, bu ilaglarin hipotansiyon
gibi hemodinamik etkilerine, oligiiri ve nobet gibi sekel-
lere daha duyarli olabilir. Bu nedenle, bu ilaglar tercih
edilmeden once bebegin hemodinamik durumunun goz
oniinde bulundurulmas: 6nerilmektedir. Emzirme déne-
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minde anjiyotensin II reseptor blokerlerinin (ARB’ler)
kullanimina iligkin bilgi yoktur. Diiiretikler, siit hacmini
azaltabilir. Hidroklorotiyazid <50 mg/giin emzirme do-
neminde yenidogan i¢in giivenli kabul edilir. Metildopa
ve hidralazin yenidogan i¢in giivenlidir. Metildopa uygu-
lamasini takiben maternal depresyon rapor edildiginden
ve hastalar zaten dogum sonrasi depresyon riski altinda
oldugundan, ACOG dogum sonras1 hastalarda metildo-
pa kullanimindan kag¢inilmasini 6nermektedir(27).

HiPERTANSIF ACIL DURUMLAR

Siddetli hipertansiyon; akut baslangich kan basinc yiik-
sekligi ve kan basincinin >160/110 mmHg olarak 15 da-
kika boyunca devam etmesi olarak tanimlanmistir (6).
Hipertansif acil durum, miyokard enfarktiisii, pulmoner
6dem, solunum yetmezIligi veya stroke gibi u¢ organ hasa-
r1 ile ortaya ¢ikabilir. Gebelikte hipertansif acil durumlar
i¢in risk faktorleri Tablo 4’te listelenmistir (28).

Tablo 4. Gebelikte hipertansif acil durumlar i¢in risk faktorleri

Preeklampsi

Kronik bobrek yetmezligi

Kardiyak hastaliklar
Antihipertansif ilaglara uyumsuzluk

Dogum sonu kanamanin 6nlenmesi ve tedavisi i¢in uterotonik
ilaclarin kullanimi

Bagimlilik yapan madde kullanimi
Diisiik sosyoekonomik durum
Non-Hispanik siyahi niifus

Gebelikte siipheli hipertansif acil durumlar igin ilk tet-
kikler; kan testleri (tam kan, tire, kreatinin, elektrolitler,
laktat dehidrojenaz, fibrinojen, haptoglobin), tam idrar
tetkiki, EKG ve fundoskopiyi igermelidir. Klinik tabloya
bagli olarak ek spesifik testler diigtiniilebilir ve bunlar
arasinda ekokardiyografi (iskemi veya kalp yetmezligi);
beyin veya toraks goriintiileme (stroke veya aort disek-
siyonu); bobrek ultrasonu (bobrek parankimal hastali-
g1); idrarda uyusturucu taramasi (siipheli kokain veya
amfetamin kullanimi); serum kardiyak troponin (akut
miyokardiyal iskemi), B tipi natriiiretik peptit (kalp yet-
mezligi) bakilabilir. Fetal iyilik halinin ve fetal biiytime-
nin degerlendirilmesi yapilmalidir. Bunun i¢in ultrason
muayenesi, doppler usg ve kardiyotokografi (NST) yapi-
labilir (23).

Hipertansif acil durumlar, invaziv kardiyak monitorizas-
yona gerek kalmadan intravendz labetalol, hidralazin ve
hizli salinimli oral nifedipin ile tedavi edilebilir. Labetalol
20 mg IV olarak 2 dakikada uygulanabilir ve kademeli
olarak 80 mg’ye kadar arttirilabilir (29). Kan basinci yiik-
sek kalirsa hidralazin gibi baska bir antihipertansif ajan
eklenebilir.(Labetalol ve hidralazin tilkemizde bulunma-

maktadir fakat liizum halinde yurt disindan temini ya-
pilmaktadir, oral nifedipin tilkemizde mevcuttur.) Hid-
ralazin direkt bir vazodilatordiir ve titrasyon yapilmadan
biiyiik bolus dozlarinda kullanildiginda yan etkilere ne-
den olabilir. Bunlar, annede hipotansiyon, artan acil se-
zaryen riski, plasenta dekolmani ve fetal tagikardiyi ige-
rir. Akut baslangicli siddetli hipertansiyonu olan hastalar
i¢in dogru sivi uygulamasi onerilir, ancak IV hidralazin
ile birlikte 500 ml'ye kadar kristalloid siv1 infiizyonu ge-
rekebilir. Kan basinci yiiksek kalirsa, 2 dakika boyunca
5-10 mg hidralazin IV verilebilir, baslangi¢c dozunu taki-
ben 20 dakika sonra 10 mg daha IV uygulanabilir (30).
Hizli saliniml oral nifedipin i¢in 6nerilen baglangi¢ dozu
10 mgdir, 20 dakika sonra kan basinci hala yiiksekse 20
mg daha uygulanir (30,31). Gliserol trinitrat (GTN) in-
fiizyonu, siddetli hipertansiyon ve preeklampsi ile iligkili
akut pulmoner 6dem i¢in kullanilabilir (32). Furosemid
(20-60 mg IV) gibi diiiretikler de giivenli kabul edilir
(33). ilave olarak siddetli preeklampsi hastalarinda, de-
vam eden bagka siv1 kayiplar1 yoksa idame sivilar1 80 ml/
saat ile sinirlandirilmali ve sivi dengesinin takip edilmesi
gerekir (5,34,35).

Eklampsi

Eklamptik nobetler genellikle kendi kendini sinirlar
ancak pulmoner aspirasyona ve maternal hipoksiye
neden olabilir. Eklampsili kadinlarda stroke riski pre-
eklampsili kadinlara gore yaklasik 10 kat daha fazladir
(22).Preeklampsili bir kadin kalic1 nérolojik semptom-
lar veya belirtiler (siddetli inat¢1 bag agrisi, serebral ir-
ritabilite, klonus veya gorme bozuklugu belirtileri) ile
bagvurdugunda, eklamptik nobetlerin 6nlenmesi igin
magnezyum siilfat birinci basamak tedavi olarak kul-
lanilmalidir (36). Genellikle 4-6 gr IV 20-30 dakikada
yikleme dozu olarak verilir, ardindan 24 saat boyunca
doguma kadar 1-2 gr/saat siirekli IV infiizyon yapilir
(6). Tekrarlayan nobetler icin ayrica 2-4 gr bolus verile-
bilir. Magnezyum siilfat ayrica bilateral gluteal kas igine
IM uygulanabilir (6). Magnezyum toksisitesi nedeniyle
derin tendon refleksleri azaldig1 icin tedavi boyunca iz-
lenmelidir. Yetersiz bobrek fonksiyonunda magnezyum
toksisitesi riski artar ve solunum frekansinin azalma-
sina, spO2 disiisiine ve progresif kas paralizisine yol
agabilir (37). Hedeflenen serum magnezyum terapo-
tik araligi 2-4 mmol/Ldir. Magnezyum toksisitesi,
kalsiyum glukonat ile tedavi edilir (10 mI'lik %10’luk
Ca-glukonat 10 dakika boyunca IV verilir) (37). NICE,
eklamptik nobetleri olan gebelerde magnezyum siilfata
alternatif olarak benzodiazepinler veya diger standart
antikonvilzanlarin kullanilmasini 6nermez (5).

Analjezi ve Anestezi I¢in Akilda Tutulmasi Gerekenler
Siddetli preeklampsili kadinlar, agriy1 azaltmaya ve kardi-
yovaskiiler stabiliteyi kolaylagtirmaya yardimci olabilece-
ginden dogum sirasinda noroaksiyel analjeziden fayda go-
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rebilir (38). Epidural hematom riskinin artmasi nedeniyle
koagiilopati veya trombositopeni varliginda néroaksiyel
teknikler kontrendikedir. Noroaksiyel blok uygulamadan
once yeni bir trombosit sayim1 ve koagiilasyon faktorle-
ri ¢alistimalidir (38,39). Siddetli preeklampsili gebelerde
trombositopeni ve daha nadiren DIK aniden ortaya gika-
bilir. Trombosit sayimi, bolgesel analjezi uygulandiktan
sonraki 6 saat icinde veya daha erken alinmalidir (39).
Trombosit sayis1 >70x10° ise epidural hematom riski son
derece diisiiktiir (<%0,2) (40). Bolgesel analjezi kontrendi-
ke oldugunda inhalasyon ve parenteral analjezi kullanila-
bilir. Remifentanil hasta kontrollii analjezi (PCA), bolgesel
analjeziye iyi bir alternatiftir (41,42).

Ameliyatla dogum gerektiginde, preeklampsili gogu has-
ta igin genel anestezi yerine noroaksiyel anestezi tercih
edilir. Spinal, epidural veya kombine spinal/epidural
anestezi uygulanabilir. Genel anestezi, laringoskopi sira-
sinda serebrovaskiiler kanamaya yol agabilen hava yolu
problemleri ve artan sistemik ve serebral kan basinglari
ile iliskilidir. Laringoskopiye verilen hipertansif yanit, IV
alfentanil 25 mg/kg veya remifentanil 1 mg/kg gibi opi-
oidler veya labetalol 0,25 mg/kg veya esmolol 500 mg/
kg IV bolus olarak uygulanabilecek diger antihipertansif
ilaglardir (43). Kan basincini indiiksiyon dncesi degerler-
de tutmay1 ve ortalama arter basinglarinin 110 mmHg nin
altinda tutmay1 hedefleyin. Anesteziye bagli gelisen her-
hangi bir hipotansiyon, fenilefrin veya metaraminol gibi
bir alfa agonistinin etki gosterecek sekilde titre edilmis
intravenoz boluslar1 veya inflizyonlari ile tedavi edilebilir
(38). Nobet riskini azaltmak igin magnezyum siilfat in-
fizyonlarina devam etmek 6nemlidir ve laringoskopiye
hipertansif yaniti azaltmak i¢in oran gegici olarak arti-
rilabilir. Magnezyum siilfat, depolarizan olmayan tiim
noromiiskiiler bloke edici ajanlarin etkisini giiglendirir,
bu nedenle daha kiigiik dozlar gerekir (36,38). Alterna-
tif olarak, entiibasyon dozunda 1,2 mg/kg rokiironyum
kullanilabilir ve sugammadeks kullanilarak rezidiiel blok
tersine ¢evrilebilir. Magnezyum, suksametonyumu ve su-
gammadeksi etkilemez (38).

Preeklempside Takip

Preeklampsili hastalarda oksijen satiirasyonlari, solunum
frekansi, kalp hiz1 ve noninvaziv arter basinci diizenli olarak
izlenmelidir. Invaziv arteriyel ve santral venoz basing takibi
rutin olarak gerekli degildir ancak direngli hipertansiyonu
ve kalp yetmezligi olan yiiksek riskli hastalarda diistiniilme-
lidir. Dogru sivi dengesi degerlendirmesinin bir pargasi ola-
rak ve pulmoner 6dem riskini azaltmak icin, bobrek fonk-
siyonunda akut bozulma meydana gelebileceginden idrar
cikist siirekli olarak izlenmelidir. Preeklampsili kadinlar,
semptomlarin siddetine bagh olarak dogum veya dogum
sonrast serviste veya yogun bakim {initesinde yonetilebilir
ve alinacak kararlar multidisipliner bir ekip tarafindan ve-
rilmelidir (28,44).
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Olas:t solunum destegi ihtiyaci (entiibasyon dahil), ta-
sipne (>35 nefes/dk), bradikardi (<40 atim/dk) veya
tasikardi (>150 atim/dk), vazopressor ihtiyaci, invaziv
monitorizasyon ihtiyaci, daha fazla miidahale gerektiren
anormal EKG (6rn; kardiyoversiyon), ilave IV antihiper-
tansif ila¢ ihtiyaci, asit baz bozuklugu veya ciddi elekt-
rolit anormallikleri durumunda hastanin yogun bakim
initesine transfer disiinilmelidir (28).

Dogum sonrasi hipertansiyon 6-8 haftaya kadar devam
edebilir, bu nedenle tiim hastalara dogumdan sonra 6-8
hafta boyunca takip onerilmelidir (45). Hamilelik sira-
sindaki hipertansif hastaligin etiyolojisi ne olursa olsun,
dogum sonrasi tiim hastalar, normotansif gebelikleri
olan kadinlara kiyasla, dogum sonrasi kardiyovaskiiler
hastalik, inme, diyabet, kronik bobrek hastalig1 ve venoz
tromboembolizm riskinde artiga sahiptir. Bu nedenle,
tiim hastalarin aile hekimleri tarafindan yasam boyu ta-
kipleri yapilmalidir (45,46).

SONUC

Gebelikte hipertansiyon, hem anne hem de fetiis icin
onemli bir morbidite ve mortalite nedeni olmaya devam
etmektedir. Kilavuzlar son yillarda giincellenmistir ve
preeklampsili gebelerde karar vermede yol gostermek
i¢in kullanilabilecek yeni risk tahmin araglar: bulunmak-
tadir. Erken tani, tedavi ve komplikasyonlarin yonetimi,
saglikli anneler ve saglikli bebekler i¢in hayati 6nem ta-
simaktadir.
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An adolescent case with unexplained ecchymosis: Munchausen
syndrome

Aciklanamayan ekimozlar1 olan bir ergen olgusu: Munchausen sendromu

Serkan Tursun', ©®Cansu Celik', ®Aysegiil Alpcan', ®Meryem Albayrak*

'Kirikkale University, Faculty of Medicine, Department of Pediatrics, Kirikkale, Turkey
*Kirikkale University, Faculty of Medicine, Department of Pediatric Hematology and Oncology, Kirikkale, Turkey

Cite this article as/Bu makaleye atif igin: Tursun S, Celik C, Alpcan A, Albayrak M. An adolescent case with unexplained ecchymosis:
Munchausen syndrome. ] Med Palliat Care 2022; 3(2): 128-131.

ABSTRACT

Munchausen syndrome (MS) is a condition in which a patient deliberately mimics signs and symptoms of health problems to gain attention
from their close circle and healthcare professionals. Symptoms can be self-induced or fabricated. The paper aimed to discuss MS detected
in an adolescent girl who presented with hematological findings and shift the interest to factitious disorders that may be confronted in
pediatric practice. A thirteen-year-old girl was admitted to the pediatric hematology outpatient clinic with bruises spread throughout the
body, predominantly localized on the arms, persisting for three months and disappearing every two weeks. She had complaints of fatigue and
loss of appetite, emerging simultaneously with the occurrence of bruises. Following elaborative examinations, we discovered that the patient
was painting bruises on her skin using an eye shadow. MS needs to be considered in differential diagnoses among patients with long-term,
inconsistent, and irrational complaints, no underlying causes, and normal laboratory findings. Overall, we presented the case to underline
that MS is likely to be confronted in pediatric practice.

Keywords: Munchausen syndrome, adolescent, ecchymosis

0z

Munchausen sendromu (MS), ¢evresinden ve saglik gorevlilerinden ilgi gormek adina kasith olarak hastalik belirti ve semptomlarini taklit
etmesidir. Semptomlar kendi kendine indiiklenebilir veya uydurulabilir. Yazimizda hematolojik bulgularla bagvuran ergen bir kiz ¢ocugunda
saptanan Munchausen sendromunu tartisarak pediatri pratiginde karsilagilabilecek yapay bozukluklara dikkat cekmeyi amagladik. On tig
yasindaki kiz hasta, ¢ocuk hematoloji poliklinigine 3 aydir devam eden ortaya ¢iktiginda 2 haftada kaybolan ekimoz sikayeti ile bagvurdu.
Bu bulgunun esliginde halsizlik ve istahsizlik sikayetleri de mevcuttu. Yapilan tibbi inceleme ve alman ayrintili 6ykiiden hastanin goz far
ile cildinde ekimozlar ¢izdigi belirlendi. Tutarsiz ve mantiksiz sikayet ve bulgular ile bagvuran hastalarda , altta yatan herhangi bir patolojik
neden yoksa Munchausen sendromu ayirict tanida mutlaka distiniilmelidir. Bu vaka, pediatrik pratikte de Munchausen sendromuyla
karsilasilabilecegine dikkat ¢ekmek i¢in i¢in paylagilmustir.

Anahtar Kelimeler: Munchausen sendromu, adolesan, ekimoz

INTRODUCTION

Munchausen syndrome (MS), also known as factitious  abuse, comes to mind in children followed up for a long
disorder imposed on self, is a condition in which a  time, with inconsistent and non-diagnostic complaints,

patient deliberately mimics medical or psychiatric symptoms, or laboratory findings (2).
symptoms. Symptoms can be self-induced or fabricated.

It is a psychiatric disorder where patients manufacture
a picture of illness or disability knowingly and willingly,
although they have no apparent interest in it (1).

Children and adolescents may also make up a disease
themselves beyond the knowledge of parents or
caregivers; yet, this situation is frequently ignored. It is
often claimed in the literature that almost half of adult

In pediatric practice, MS, which may be fabricated by  cases with factitious disorders begin to develop disease
parents or caregivers and is also considered a type of child symptoms in adolescence (3).
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The paper aimed to discuss MS detected in an adolescent
girl who presented with hematological findings and shift
the interest to factitious disorders that may be confronted
in pediatric practice.

CASE

A thirteen-year-old girl was admitted to the pediatric
hematology outpatient clinic with bruises spread
throughout the body, predominantly localized on the
arms, persisting for three months and disappearing every
two weeks. She had complaints of fatigue and loss of
appetite, emerging simultaneously with the occurrence of
bruises. The patient reported that her bruises used to get
worse in the evening hours. There was no complaint of
fever and weight loss. The patient had not attended school
for a month because she felt pretty exhausted due to her
bruises getting worse on the way to school. Besides, she
claimed to show good performance in her lessons other
than mathematics. Her parents was also worried because
of these complaints. She applied to the adult hematology
outpatient clinic in another center two months ago;
however, no pathology was detected in her examinations.
She was also seen in the pediatric hematology outpatient
clinic in another center a month ago, and her blood tests
yielded no abnormality. The patient persistently claimed
that the staff suspected ‘leukemia’ in the external center
evaluations. We were also informed that the patient was
diagnosed with iron deficiency anemia and prescribed
relevant treatment. Yet, the patient discontinued the
treatment upon the belief that it might be associated
with the onset of bruises. She had been using a proton
pump inhibitor and antacid for a year due to gastritis and
reflux symptoms. Thinking that it might cause bruises,
her treatment was interrupted for the last month, again
by the patient.

In her physical examination, we detected purple and
gray ecchymosis-like areas on her arms and legs, which
were about to fade. Ecchymosis-like areas localized on
the extremities were especially more in numbers and
larger on the left arm and leg. All areas defined as bruises
were black-purple (Figure 1-4). Besides, other system
examinations resulted in regular findings. Complete
blood count, peripheral smear findings, and reticulocyte
count were also normal. There was no pathological
finding in previous bleeding susceptibility tests.

When the patient’s forearm was wiped using alcohol
wipes to check bleeding time, we surprisingly discovered
that the area with the so-called bruise immediately
disappeared. Other gray-black and purple areas were also
cleaned with moisturizing cream. Then, we considered
that the patient made bruise-like coloring using make-up
material.

It should be noted that we avoided accusatory and
humiliating behaviors during examinations. Her parents
were appropriately informed about the situation. Overall,
the patient was considered to develop MS and referred to
the child psychiatry clinic.

Figure 1. Ecchymosis on the patient’s right forearm

Figure 2. Single large-scale ecchymosis on the patient’s left upper leg
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Figure 4. Ecchymoses on the patient’s left forearm
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DISCUSSION

MS is rare and difficult to detect in pediatric patients, and
the knowledge on this subject in the literature is limited
chiefly to case reports.

There are a few important points to consider to
understand whether the situation is a factitious disorder
or not. Patients are generally hesitant to communicate
their condition with family members, friends, and
physicians. Atypical presentation of diseases, repetitive
applications in different hospitals, mastery of medical
terminology, and accepting all kinds of interventional
medical procedures, including surgery, are among the
findings raising suspicion for factitious disorders (4). The
inconsistencies in the anamnesis reported by our case
made it easier for us to diagnose MS. Besides, nobody
witnessed the formation of her lesions. Moreover, lesions
appeared in the areas where her hands could reach but
not on her face and back. The symptoms and her calm
behaviors in diagnostic or therapeutic interventions were
unusual. We also thought that our patient attempted to
imitate leukemia with false ecchymoses. Eventually, we
found out that she manufactured the bruises on her own
using make-up materials. It was previously reported in
the literature that one-third of adult MS patients have
hematological symptoms at admission (5). Similarly, in
their review, Libow et al. reported seven patients with
purpura out of 42 MS patients (6). In another study,
hematologic symptoms were found in two-thirds of the
pediatric patients with MS (7).

It takes an average of 18.9 months to diagnose factitious
disorders in adolescent patients (6). Our patient had a
history of applying to more than one health center with
similar complaints for three months. Diagnostic tests
in different centers resulted in normal findings. Despite
discovering that ecchymoses were due to MS at the end
of three months, we thought that the beginning of the
process might go back further, considering that she had
been using medication for dyspeptic-gastric complaints
for up to a year. Yet, although the medications were
abandoned simultaneously with ecchymoses, peptic
complaints were no longer mentioned.

MS can be rather dangerous, particularly among children
with a chronic illness or close contact with such people
in their immediate environment. In the literature, a
12-year-old diabetic patient who underwent subtotal
pancreatectomy due to recurrent episodes of diabetic
ketoacidosis admitted after the operation that he did
not knowingly take an insulin dose (8). Moreover, the
literature hosts case reports about adolescents who
self-injected steroids to create Cushing’s syndrome,
self-injected subcutaneous air to manufacture facial
emphysema, and used hydrofluoric acid to create toe
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necrosis (6). These dramatic examples in the literature
demonstrate that patients can display potentially fatal,
self-destructive behaviors. Therefore, the importance
of early diagnosis and support is clear to prevent worse
outcomes in patients with suspected MS. In addition,
the cost of this condition, which is often associated with
morbidity and mortality, to the health system is too high
to ignore (9). Some other case reports mentioned patients
costing healthcare systems hundreds of thousands of
dollars (10).

CONCLUSION

MS needs to be considered in differential diagnoses
among patients with long-term, inconsistent, and
irrational complaints, no underlying causes, and normal
laboratory findings. The early diagnosis of this condition
seems to be critical to be able to offer an early solution
to the underlying problems. Overall, we presented the
case to underline that MS is likely to be confronted in
pediatric practice.
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ABSTRACT

Adenomyoepithelioma is rare benign breast neoplasia characterized by the proliferation of both epithelial and myoepithelial cells of the
mammary lobules and ducts. This tumour, which does not have specific risk factors and radiological findings, is mostly seen in advanced
ages. This tumour, which occurs with the biphasic proliferation of epithelial and myoepithelial cells, also contains normal breast lobules and
ducts. This tumour is very difficult to diagnose and includes many radiological and pathological pitfalls. Although malignant degeneration
has been reported in the literature, it is a rare condition. In this study, we present a rare case with radiologically suspicious findings and
pathologically reported as adenomyoepithelioma.

Keywords: Adenomyoepithelioma, breast, stromal tumour

oz

Adenomiyoepitelyoma, meme lobiil ve kanallarinin hem epitel hem de miyoepitelyal hiicrelerin proliferasyonu ile karakterize, nadir goriilen
benign bir meme neoplazisidir. Kendine 6zgii risk faktorleri ve radyolojik bulgulari olmayan bu tiimoér ¢ogunlukla ileri yaslarda goriiliir.
Epitelyal ve miyoepitelyal hiicrelerin bifazik proliferasyonu ile meydana gelir ve icerisinde normal meme lobiilleri ve duktuslarini da
barindirir. Bu timér tani agisindan oldukga zordur ve radyolojik ve patolojik olarak bir¢ok tuzaklari igerir. Malign dejenerasyon literatiirde
bildirilmekle beraber nadir bir durumdur. Bu ¢aligmada radyolojik olarak siipheli bulgular gosteren ve patolojik olarak adenomiyoepitelyoma
olarak raporlanan nadir bir olgu sunduk.

Anahtar Kelimeler: Adenomiyoepitelyoma, meme, stromal timor

INTRODUCTION

Adenomyoepithelioma of the breast (AME) is a very rare
benign breast tumour that was first described in 1970. It is
generally seen in the fifth and sixth decades (1-3). While
AME is frequently encountered in the salivary glands and
skin appendages, it is very rare in the breast. Clinically,
it presents as a single nodule with a rounded shape,
irregular contours, and a hard differential diagnosis with
breast cancer (4,5). Histopathologically, AME may exhibit
different growth patterns such as tubular, papillary,
solid, or more often a combination of these patterns
(5). Although benign, local recurrence rates are high

in this tumour and wide surgical excision is mandatory
for diagnosis and treatment. Various metaplasias and
some degree of atypia can be seen in the myoepithelial
component of AME (6,7). Malignant transformation may
be limited to the epithelial or myoepithelial component,
or it can be seen in both components, it has been reported
very rarely in the literature and is called malignant AME
(7). Here, we present a rare case of AMI presenting with
radiologically suspicious findings.
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CASE

Inthe physical examination ofa 55-year-old female patient
who applied to the outpatient clinic with the complaint of
a right breast mass, a firm mass of approximately 2 cm
in size was palpated in the right breast at the 3 oclock
position. In the localization described in the radiological
images, a 20x15 mm sized, lobulated contour, hypoechoic,
solid mass was observed and was considered suspicious
and histopathological verification was recommended.
There was no history of breast cancer in the patients
first-degree relatives and there was no other disease in his
history. After the tru-cut biopsy result showed sclerosing
adenosis, lumpectomy was decided and the mass was
excised with wide surgical margins. Histopathological
examination revealed that the tumour consisted of small
epithelial cells and glands with eosinophilic cytoplasm
surrounded by clear cell myoepithelial cells (Figure).
A diagnosis of adenomyoepithelioma was made in
the presence of clinical, radiological and pathological
findings. No recurrence or metastasis was observed in
the 24-month follow-up of the case.
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Flgure General view of Adenomyoeplthelloma A B- C 'Ihe
tumour consisted of gland structures with eosinophilic cytoplasm
surrounded by myoepithelial cells in a loose edematous stroma
(x10-x20, H&E). D: Positive staining with CK7 was observed in the
epithelial layer of tumoral cells (x10). E: Positive staining with p63
was observed in the myoepithelial layer of tumoral cells (x10).

DISCUSSION

Breast-localized AME was first described by Hamperl
in 1970 and is an extremely rare neoplasm, with
approximately 150 cases described in the literature (1-
3). The age range is wide (26-81), and the incidence
increases with age. AME presents as a palpable, well-

circumscribed, firm mass (mean 1-2 cm) that can reach
up to 8 cm in size (4,5). It is usually localized in the
middle of the breast and very rarely presents as satellite
nodules, multiple breast masses, or bilateral involvement
(6,7). Rarely, the male breast may also be affected (7).
In our case, the lesion was presented as a single, well-
circumscribed mass of 2 cm in the middle-outer part.

AME is characterized by the proliferation of epithelial
and myoepithelial cells of the chest lobules and ducts (8).
Myoepithelial cells form part of the normal microscopic
anatomy of the breast and are commonly found in the
breast. The radiological appearance of this tumour varies
considerably and its differential diagnosis from other breast
tumours is difficult (8,9). In the US, they are usually seen
as a well-circumscribed, hypoechoic, solid lesion. On MRI,
they are observed as a well-defined, lobulated contoured
density. On mammography, it is usually in the form of an
oval or round isodense mass with shaded edges, but it may
not allow visualization of the tumour in dense breast tissue
(9,10). Microcalcifications can sometimes be detected
in the mass in imaging methods. There are also cases in
the literature showing homogeneously increasing masses
in patients with benign AMI with a dynamic progressive
enhancement curve on MR (10). In our case, the lesion was
evaluated as suspicious in imaging methods and a definitive
diagnosis was made by histopathological examination.

Fine needle aspiration is often not diagnostic for the
diagnosis of AMI. Core needle biopsy is ineffective due to
the heterogeneity of AMEs (11). Therefore, the definitive
diagnosis is excisional biopsy and histopathological
examination of the mass. The histopathology of AME is
macroscopical as a well-circumscribed, encapsulated and
mobile mass (11,12). Microscopically, it is characterized
by the proliferation of epithelial cells and glans with
eosinophilic cytoplasm surrounded by myoepithelial cells
(12). In epithelial cells, immunoreactions are detected with
various keratins, especially CK7 and CK19, and EMA,
and in myoepithelial cells with p63, SMA, S100, CK14,
and calponin. Estrogen and/or progesterone receptors
may also be positive (11-13). In our case, positive staining
was observed with CK7 in epithelial cells and with p63 in
myoepithelial cells.

AME tumours of the breast are rare tumours with variable
behaviour. Benign AME is classified according to its growth
pattern as tubular, lobulated, and spindle cell variant (14).
Malignant transformation is possible and in this case,
the tumour should be treated as breast carcinoma. The
radiological findings are not specific and significant on
their own and do not allow to distinguish the benign or
malignant nature of the lesion (14,15). Morphological
and hemodynamic features on MRI provide additional
information, but no definitive information. Evidence
of malignant development relies on histopathologically
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detectingfindingssuchasincreased mitoticactivity, necrosis,
cellular pleomorphism, cytological atypia, and infiltrative
margins of the tumour nodules that form the lesion (16,17).
Malignant changes may involve mostly epithelial cells and
rarely both. The role of immunohistochemistry in the
diagnosis of malignant AME is limited (17). Nuclear atypia,
nuclear pleomorphism, mitosis, necrosis and infiltration of
surrounding tissues were not observed in our case.

Adenosis, intraductal papilloma, nipple adenoma and
fibroadenoma should be considered in the differential
diagnosis when diagnosing AMI (9). The above-mentioned
radiological, morphological and immunohistochemical
features of the case are very helpful in avoiding these
diagnostic pitfalls (9,10). While malignant cases are
frequently described in the literature, benign AMI
cases have been reported rarely. Therefore, there are no
guidelines to distinguish between benign and malignant
cases of AMI, and there is no clear consensus on their
treatment (14,15). In our case, typical morphological and
immunohistochemical findings were very helpful in the
differential diagnosis.

In cases of AMI, the distinction between benign and
malignant should be made carefully. Although the
prognosis is good for benign AMI, the prognosis is poor in
malignant cases due to high recurrence and metastasis (15).
Malignant AMEs metastasize to organs such as the lung,
brain, and liver by hematogenous rather than lymphatic
route. Tubular variants and some lobular variants with
high mitosis (>3 mitoses/10 HPF) are associated with a
high incidence of recurrence (15,16). Given the uncertain
and unpredictable tendency for malignant transformation
and the risk of local recurrence, conservative excision with
negative margins seems to be the appropriate surgical
treatment at present. In the case of malignant AMI,
mastectomy and analysis of the sentinel lymph node are
recommended. Chemotherapy has not had much success
(16,17). No recurrence or metastasis was detected in the
2-year follow-up of our case.

CONCLUSION

AME is a rare breast tumour with a mostly benign
prognosis and should be kept in mind in the differential
diagnosis with other solid lesions of the breast. Imaging
features are not pathognomonic and definitive diagnosis is
only possible with histopathological examination. Surgical
excision with a solid margin is the optimal therapeutic
method because of the high recurrence rate in benign and
aggressiveness in malignant ones.
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Shultz TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams & Wilkins; 1998: 1-10.

If the editor is also the author of the chapter in the book;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;
1988: 45-67.

Excerpt from PhD/Undergraduate Thesis;

Kilic C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of
Medicine, Department of Psychiatrics, Ankara; 1992.

Excerpt from an internet site;

Site name, URL address, author names, access date should be given in detail.

Giving a Doi number;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into the family market in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

For other reference styles, see “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Sample References”.

Eder I hereby declare that all or part of the material in this study has not previously been published in any place and
is not currently being evaluated elsewhere for publication. electronic submissions and all kinds of pre-declarations.
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CHECKLIST/CONTROL LIST
The checklist must be complete.

What should be in the article;

—Editor to Presentation Page
—Title Page
o FEthical Status,

“Conflict of Interest”

o Orcid numbers and author information should be on this page.
—Main Text

—Copyright Transfer Form

1.

Presentation page to the Editor: It should be written by the responsible author addressed to the editor. Phone
and E-mail must be added. The title, short name of the submitted article, mamis Unpublished previously, has not
been sent to any journal for review and is the original work of the authors “should include a Conflict of Interest
Statement".

. Title page: Turkish and English Article titles/Short titles, Authors and Institutions, Corresponding Author’s

postal address and telephone, Orcid no (mandatory since 2019) and E-mail addresses of all authors. Special
names and lowercase letters should be used in the title.

Main pages of the article: Turkish and English Article Titles/Short Titles, Turkish and English Abstract and
Keywords, Article Text, References, Table and Figure Titles, Tables. This page will not contain author names or
institution information.

Font: Titles should be “Times New Roman 12 and 12 pt, with 11 pt, double-spaced line spacing and 2.5 cm
indentation in all areas.

Abstract: Turkish abstract should start with OZ; “Giris/Amag, Gere¢ ve Yontem, Bulgular ve Sonug”. The
English abstract should begin with the title ABSTRACT and include the sections “Introduction/Aim, Material
and Method, Findings/Results, Conclusion”.

Keywords should be added under the abstract in “Keywords”, under “Abstract”. Keywords should be at least 3,
at most 6 words/words, separated by commas, and should be MeSH-compliant.

Material and Method section should indicate the approval of the Ethics Committee (it is recommended to
include the place, date, ethics committee number). In articles that do not require Ethics Committee Approval, it
should be stated that the Approval/Permission of the Institution has been obtained (in order to avoid Conflict of
Interest). Related documents should be sent on request. It should be noted that the author (s) is responsible for
ethical problems.

Statistical terms (such as p, r, a) should not be used in the discussion.

“Financial Support/Conflict of Interest Status”; should be stated before the bibliography and “Acknowledgment”
should be written before the bibliography.

10.References Representation; should be as detailed in the spelling rules. Journal’s number number “(2)” is not in

bibliography. In articles with up to six authors, the names of all authors should be written (with the first letter of
surname and first name), and for articles with seven or more authors, the first three authors should be cited as
et al (et al.). The name of the manuscript should be in the form of sentence usage (except for special names and
first letter). The journal should be given a short name. A space must be left between the punctuation marks
after the journal name.

11.Tables, Graphs, Pictures and Figures should be placed under a separate title after the bibliography. Figures/

Images (at least 300 dpi resolution, must be jpeg file) and Tables should be submitted as one or more separate
files.

12.Copyright Transfer Form: Must be filled in the original language of the manuscript. It must be signed by all

authors. In the absence of the signature of all authors, the Corresponding Author may take responsibility and
sign on behalf of all authors.
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YAYIN KURALLARI, YAYIN POLITiKASI, GENEL ILKELER VE GONDERME KURALLARI

YAZARLARA BIiLGI

Journal of Medicine and Palliative Care (JOMPAC) hakemli, agik erisimli, periyodik olarak ¢ikan bir dergidir.
Dergi yazim kurallarina gore diizenlenmis makaleler DergiPark sistemi iizerinden kabul edilmektedir. https://
dergipark.org.tr/tr/pub/jompac/archive web adresinden ve Dergipark web sayfasindan tiim sayilara iicretsiz olarak
erisilebilmektedir. Amacimiz uluslararas1 bir tabanda hastaliklarin teshis ve tedavisinde yenilikler iceren yiiksek
kalitede bilimsel makaleler yayimlamak ve bilime katk: saglamaktir. Yilda dort kez (Mart, Haziran, Eyliil, Aralik)
yayimlanmaktadir. Hakemli bir dergi olarak gelen yazilar biyomedikal makalelere ait Uluslararas1 Tip Dergileri
Editorleri Komitesi (www.icmje.org) tarafindan tanimlanan standart gereksinimler ile ilgili ortak kurallara
uygunlugu agisindan degerlendirilmektedir. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan
ulagabilir, DergiPark web sitemizden (https://dergipark.org.tr/en/pub/jompac) okuyabilir, indirebilirsiniz. Amacimiz
siz meslektaslarimizin géndermis oldugu yayinlarin karar ve yayimlanma siirecini en kisa siirede sonuca ulastirmaktir.
Dergimizin kalitesini yiikseltmek i¢in her zaman Onerilere ve yapici elestirilere agik oldugumuzu ve bu konudaki
bildirimlere gereken hassasiyeti gosterecegimizi belirtmek isteriz. Makale isletim sisteminde ve atiflarda derginin
Ingilizce ad1 kullanilacaktir.

Journal of Medicine and Palliative Care (JOMPAC) kapsam olarak tibbin ve tipla ilgili saglik bilimlerinin her
brans: ile ilgili retrospektif/prospektif klinik ve laboratuvar ¢alismalary, ilging olgu sunumlari, davet tizerine yazilan
derlemeler, editére mektuplar, orijinal goriintiiler, kisa raporlar ve teknik yazilar1 yayimlayan bilimsel, hakemli bir
dergidir. Derginin dili Ingilizce ve Tiirk¢e'dir. Makaleler hem Tiirk¢e hem de Ingilizce olarak kabul edilmektedir.
Tiirkge gonderilen makalelerde ayrica Ingilizce Baglik, Abstract, Keywords olmali, Ingilizce olarak génderilen
makalelerde de ayrica Tiirkge Baglik, Oz, Anahtar Kelimeler olmalidir. Baska bir dergide yayimlanmis veya
degerlendirilmek {izere gonderilmis yazilar veya dergi kurallarina gore hazirlanmamis yazilar degerlendirme igin
kabul edilmez. Editor, yardimc editdr ve yayinct dergide yayimlanan yazilar i¢in herhangi bir sorumluluk kabul
etmez. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan ulasabilir, https://dergipark.org.tr/tr/
pub/jompac web sitemizden okuyabilir, indirebilirsiniz. Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir.

DERGI ADI

Journal of Medicine and Palliative Care

DERGI ADININ KISALTMASI
J Med Palliat Care/JOMPAC/jompac

YAZISMA ADRESI

Yazilar e-posta yoluyla sorumlu yazar tarafindan, DergiPark’a kayit olunduktan sonra DergiPark tizerinden https://
dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new linkine girilerek génderilmelidir.

MAKALE GENEL YAZIM KURALLARI

Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir. Editor, yardimci editdr ve yayinci dergide yayimlanan yazilar
i¢in herhangi bir sorumluluk kabul etmez.

EDITORIYEL ON KONTROL DEGERLENDIRMESI

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen yazilar format ve intihal agisindan degerlendirilir.
Formata uygun olmayan yazilar degerlendirilmeden sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin
olmamasi i¢in yazim kurallar1 gozden gegirilmelidir. Basim i¢in gonderilen tiim yazilar iki veya daha fazla yerli/
yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi goz Oniine
almarak yapilir. Yayima kabul edilen yazilar editérler kurulu tarafindan igerik degistirilmeden yazarlara haber
verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya yayima kabul edilmesi sonrasi isim sirasi
degistirilemez, yazar ismi eklenip ¢ikartilamaz.
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BILIMSEL VE ETiK SORUMLULUK

Journal of Medicine and Palliative Care (JOMPAC)’in yayin ve yayin siiregleri, Diinya Tibbi Editorler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi (Committee on Publication Ethics (COPE)),
Uluslararas: Tibbi Dergi Editorleri Konseyi (International Council of Medical Journal Editors (ICMJE)), Bilim
Editorleri Konseyi (Council of Science Editors (CSE)), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi
Standartlar1 Organizasyonu (National Information Standards Organization (NISO)) kurallarina uygun olarak
sekillendirilmistir. Dergi, Bilimsel Yayincilikta Seffaflik ve En Iyi Uygulama Ilkelerine (Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/bestpractice)) uygundur.

Klinik aragtirma makalelerinin protokolii Etik Komitesi tarafindan onaylanmis olmalidir. Insanlar tizerinde yapilan
tim ¢aligmalarda “Gereg ve Yontem” boliimiinde ¢aligmanin ilgili komite tarafindan onaylandigi veya ¢aligmanin
Helsinki ilkeler Deklarasyonuna (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ctimle yer almalidir. Caliymaya dahil edilen tiim kisilerin Bilgilendirilmis
Onam Formu’nu imzaladigl metin iginde belirtilmelidir. Journal of Medicine and Palliative Care (JOMPAC)’e
génderilen makalelerdeki ¢aligmalarin Helsinki Ilkeler Deklarasyonu’'na uygun olarak yapildigi, kurumsal etik
ve yasal izinlerin alindig1 varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir. Calismada “Hayvan” 6gesi
kullanilmis ise yazarlar, makalenin Gere¢ ve Yontem bolimiinde hayvan haklarini Guide for the Care and Use of
Laboratory Animals (https://www.nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)
prensipleri dogrultusunda koruduklarini, calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir. Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis riza” alinmalidir. Makalede Etik Kurul Onay1 alinmasi gerekli ise; alinan belge makale ile birlikte
gonderilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme programindan gegirilmelidir. Makalenin etik
kurallara uygunlugu yazarlarin sorumlulugundadir.

Tiim makale bagvurulari intihal aragtirilmast i¢in taranmali ve sonrasinda dergi sistemine yiiklenmelidir. Intihal, atif
manipiilasyonu ve ger¢ek olmayan verilerden stiphelenilmesi veya arastirmalarin kotiiye kullanilmas: durumunda,
yayin kurulu COPE y6nergelerine uygun olarak hareket eder. Bakiniz: Guidance from the Committee on Publication
Ethics (COPE).

Yazar olarak listelenen her bireyin Uluslararast Tip Dergisi Editorleri Komitesi (ICMJE - www.icmje.org)
tarafindan onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE yazarligin asagidaki 4 kritere dayanmasin1 dnerir:
(1) Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi (2) Dergiye gonderilecek kopyanin
hazirlanmasi veya bu kopyanin igerigini bilimsel olarak etkileyecek ve ileriye gotiirecek sekilde katki saglanmasi
(3) Yayimlanacak kopyanin son onayi (4) Caligmanin tiim boliimleri hakkinda bilgi sahibi olma ve tiim béliimleri
hakkinda sorumlulugu alma.

Bir yazar, yaptig1 calismanin bélimlerinden sorumlu olmanin yani sira, ¢alismanin diger belirli boliimlerinden
hangi ortak yazarlarin sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin biitiinligiine
giivenmelidir. Yazar olarak atananlarin tiimii yazarlik i¢in dort kriteri de karsilamali ve dort kriteri karsilayanlar yazar
olarak tanimlanmalidir. Dort kriterin tiimiinii karsilamayanlara makalenin baslik sayfasinda tesekkiir edilmelidir.
Yayin kurulu yazarlik sartlarini karsilamayan bir kisinin yazar olarak eklendiginden siiphe ederse yazi daha fazla
incelenmeksizin reddedilecektir.

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen bir ¢alisma igin bireylerden veya kurumlardan
alinan mali hibeler veya diger destekler Editér Kurulu'na bildirilmelidir. Potansiyel bir ¢ikar ¢atigmasini bildirmek
i¢cin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan tiim yazarlar tarafindan imzalanmali ve
gonderilmelidir. Editorlerin, yazarlarin veya hakemlerin ¢ikar gatigmasi olasilig, derginin Editor Kurulu tarafindan
COPE ve ICMJE yonergeleri kapsaminda ¢oziimlenecektir. Derginin Editér Kurulu, tiim itiraz durumlarint COPE
kilavuzlar: kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlari ile ilgili olarak yaz: isleri biirosu ile
dogrudan temasa ge¢meleri gerekmektedir. Gerektiginde, dergi i¢inde ¢oziilemeyen olaylar1 ¢6zmek i¢in bir kamu
denetgisi atanabilir. Bag editor itiraz durumlarinda karar alma siirecinde alinacak kararlarla ilgili nihai otoritedir.
Yazarlar, dergiye bir makale gonderirken, yazilarin telifhaklarini Journal of Medicine and Palliative Care (JOMPAC)e
devretmis olmay1 kabul ederler. Yaz1 yayimlanmamak iizere reddedilirse veya herhangi bir sebepten geri ¢ekilirse telif
hakki yazarlara geri verilir.Sekiller, tablolar veya diger basili materyaller de dahil olmak {izere basili ve elektronik
formatta daha once yayimlanmis igerik kullaniliyorsa yazarlar telif haklar1 sahiplerinden gerekli izinleri almalidur.
Bu konudaki hukuki, finansal ve cezai yiikiimliiliikkler yazarlara aittir. Journal of Medicine and Palliative Care'de
(JOMPAC) yaymmlanan makalelerde belirtilen ifade veya goriisler, editorlerin, yayin kurulunun veya yaymcinin
goriislerini yansitmaz; editorler, yayin kurulu ve yaymnci bu tiir materyaller icin herhangi bir sorumluluk veya
yikiimliiliik kabul etmez. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.
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MAKALE “BASKA BIR YERDE YAYIMLANMAMISTIR” IBARESI

Her yazar makalenin bir boliimiiniin veya tamaminin bagka bir yerde yayimlanmadigini ve ayni anda bir diger
dergide degerlendirilme siirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. Kongrelerde sunulan sozlii
veya poster bildirilerin, baslik sayfasinda kongre ads, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan
yazilarin her tiirlit sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

YAYIN HAKKI DEVIR FORMU

Telif Hakki Devir Formu (https://dergipark.org.tr/tr/journal/3258/file/3177/show) linkinden temin edilebilir.
Makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge ise, Tiirkge olmalidir)
doldurulmali, makale (https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new) adresi {izerinden
yiiklenirken on-line olarak gonderilmelidir 1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her
tiirli yayin hakki yayinciya aittir.

YAZIM DiLi KONTROLU

Derginin yayin dili Tiirkge ve Ingilizcedir, makaleler hem Tiirkce hem de Ingilizce olarak kabul edilmektedir. Tiirkge
yazilan yazilarda diizgiin bir Tiirkge kullanimi 6nemlidir. Bu nedenle Tiirk Dil Kurumunun Tiirkce sozliigii veya
www.tdk.org.tr adresi ayrica Tiirk tibbi derneklerinin kendi branglarina ait terimler sézliigii esas alinmalidir. Ingilizce
makaleler ve Ingilizce Abstract génderilmeden once profesyonel bir dil uzmani tarafindan kontrol edilmelidir.
Yazidaki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismanimiz ve redaksiyon komitemiz
tarafindan diizeltilmektedir.

ISTATiISTiK DEGERLENDiRMESi

Tim prospektif, deneysel ve retrospektif aragtirma makaleleri istatistik yoniinden (gerekirse istatistik uzmani
tarafindan) degerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir.

YAYIMA KABUL EDILMESI

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak yayim sirasina alinir. Her
yaz1 i¢in bir Doi numaras: alinir.

MAKALE YAZIM KURALLARI

Yazilar Microsoft Word programu ile ¢ift satir aralikli ve baglik yazilar1 (Makale Adi, Oz, Abstract, Giris, Gereg ve
Yontem, Bulgular, Tartigma, Kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde,
her sayfanin iki yaninda ve alt ve iist kisminda 2,5 cm bogluk birakilarak yazilmalidir. Yazi stili Times New Roman
olmalidir. “System International” (SI) unitler kullanilmalidir. $ekil, tablo ve grafikler metin iginde refere edilmelidir.
Kisaltmalar, kelimenin ilk gegtigi yerde parantez iginde verilmelidir. Tiirk¢e makalelerde %50 bitisik yazilmali,
ayni sekilde Ingilizcelerde de 50% bitigik olmalidir. Tiirk¢ede ondalik sayilarda virgiil kullanilmal (55,78) Ingilizce
yazilarda nokta (55.78) kullanilmalidir. Aragtirma makalesi ve derleme 4000, olgu sunumu 2500, editére mektup
500 kelimeyi (ABSTRACT/OZ ve REFERENCES/KAYNAKLAR harig olmak iizere) gegmemelidir. Oz sayfasindan
itibaren sayfalar numaralandirilmalidir.

Yazinin Boliimleri

1. Editore Sunum Sayfasi

Journal of Medicine and Palliative Care (Tip ve Palyatif Bakim Dergisi)de yayimlanmak {izere degerlendirilmesi
isteginin belirtildigi, makalenin sorumlu yazar: tarafindan dergi editoriine hitaben goénderdigi yazidir. Bu kisimda
makalenin bir bolimiiniin veya tamaminin bagka bir yerde yayimlanmadigi ve aymi anda bir diger dergide
degerlendirilme siirecinde olmadigi, “Maddi Destek ve Cikar Iliskisi” durumu, dil ve istatistik kontroliiniin yapildig:

belirtilmelidir.

2. Bagslik Sayfas:

Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, arastirma makalesi, deneysel ¢alisma, olgu
sunumu, derleme vs). Tiim yazarlarin ad ve soyadlar1 yazildiktan sonra iist simge ile 1den itibaren numaralandirilip,
calistiklar1 kurum, klinik, sehir ve {ilke yazar isimleri altina eklenmelidir. Baslik sayfasinda her yazarin Orcid no
bilgisi, e-posta adresi olmalidir. Bu sayfada Sorumlu Yazar belirtilmeli isim, acik adres, telefon ve e-posta bilgileri
eklenmelidir (Dergimizin formati geregi adres bilgileri, kurumlar1 makale dili Tiirkge ise Tiirkge olarak, Ingilizce ise
Ingilizce olarak belirtilmelidir). Kongrelerde sunulan Sozlii veya Poster bildiriler baglik sayfasinda kongre ads, yer ve
tarih verilerek belirtilmelidir.
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3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece baslik sayfasinda olmalidir.

Baglik: Kisa ve net bir baglik olmalidir. Kisaltma icermemeli, Tiirkge ve Ingilizce olarak yazilmalidir. Oz: Tiirkge ve
ingilizce (Abstract) yazilmalidir. Arastirma makalelerinde Oz; Amag, Gereg, Yontem, Bulgular ve Sonug boliimlerine
ayrilmali ve 400 kelimeyi gegmemelidir. Derleme, olgu sunumlari ve benzerlerinde Oz; kisa ve tek paragraflik olmals,
derlemelerde 300, olgu sunumlarinda 250 kelimeyi gegmemelidir.

Anahtar Kelimeler: Tiirk¢e Oz’iin ve Ingilizce Abstract'in sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir.
Kelimeler birbirlerinden noktali virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject
Headings (MESH)"e uygun (www.nlm.nih.gov/mesh/MBrowser.html) olarak verilmelidir. Tiirk¢e Anahtar Kelimeler
“Tirkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamas: durumunda bire
bir Tiirkce terciimesi verilmelidir.

Sekil, Fotograf, Tablo ve Grafikler: Metin icinde gectigi yerlerde ilgili ctimlenin sonunda belirtilmeli, metin igine
yerlestirilmemeli, kaynaklardan sonra metin sonuna eklenmelidir. Kullanilan kisaltmalar altindaki agiklamada
belirtilmelidir. Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agiklama
olarak sekil, resim, tablo ve grafik agiklamasinda belirtilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme
programindan gegirilmelidir. Resim/fotograf jpeg ve en az 300 dpi ¢oziiniirliikte olmalidir.

Metin Boéliimleri: Yayimlanmak iizere génderilecek yazi 6rnekleri su sekildedir.

Editériyel Yorum Tartisma: Yayinlanan orijinal arastirma makaleleri ile ilgili, arastirmanin yazarlar1 disindaki, o
konunun uzmani tarafindan degerlendirilmesidir. Dergide makalelerden 6nce yayimlanir.

Aragtirma Makalesi: Prospektif-retrospektif ve her tiirlii deneysel ¢aligmalar yayimlanabilmektedir. Girig, Gereg ve
Yontem, Bulgular, Tartisma, Sonug olarak gh'izenlenmelidir. Oz (yaklasik 400 kelime; amag, gere¢ ve yontem, bulgular
ve sonug boliimlerinden olusan Tiirkge ve Ingilizce), Giris, Gereg ve Yontem, Bulgular, Tartigma, Sonug, Kaynaklar.

Derleme: Davet edilen yazarlar tarafindan veya dogrudan hazirlanabilir. Tibbi 6zellik gosteren her tiirli konu i¢in son
tip literatiirinii de igine alacak sekilde hazirlanabilir. Oz (yaklagik 300 kelime, boliimsiiz, Tiirk¢e ve Ingilizce), konu
ile ilgili Basliklar, Kaynaklar.

Olgu Sunumu: Tan1 ve tedavide farklilik gsteren veya nadir goriilen makalelerdir. Yeterli sayida fotograflarla ve
semalarla desteklenmis olmalidir. Oz (yaklagik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), Giris, Olgu sunumu,
Tartigsma, Sonug olarak diizenlenmelidir.

Editére Mektup: Dergide son bir yil icinde yayimlanan makaleler ile ilgili okuyucularin degisik goriis, tecriibe ve
sorularini iceren en fazla 500 kelimelik yazilardir. Baglik ve Oz béliimleri yoktur. Kaynak sayisi 5 (en fazla 10) ile
sinirhidir. Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi
bulunmalidir. Mektuba cevap, editér veya makalenin yazar(lar)1 tarafindan, yine dergide yayimlanarak verilir.

Egitim: Derginin kapsami iginde giincel konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin
da destekledigi bilimsel makalelerdir. Oz (yaklasik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), konu ile ilgili Bagliklar,
Kaynaklar.

Kitap Degerlendirmeleri: Derginin kapsami iginde giincel degeri olan ulusal veya uluslararasi kabul gérmiis kitaplarin
degerlendirmeleridir.

KAYNAKLARDAN HEMEN ONCE BELIiRTiLMESI GEREKENLER
ETiK BEYANLAR

Etik Kurul Onay1 (Eger gerekiyorsa): “Calisma igin ........... Etik Kurulu'ndan ........ tarih ve ...... say1 /karar no ile etik
kurul onay1 alinmistir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Aydinlatilmis Onam: Bu ¢alismaya katilan hasta(lar)dan yazili onam alinmistir (Olgu sunumlarinda ve kisilerle
yapilan prospektif caliymalarda mutlaka olmalidir. Eger ¢aligma retrospektif ise: “Aydinlatilmig Onam: Caligma
retrospektif olarak dizayn edildigi i¢in hastalardan aydinlatilmis onam alinmamuistir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Hakem Degerlendirme Siireci: “Harici gift kor hakem degerlendirmesi” ifadesiyle yazarlar tarafindan belirtilmelidir.

Cikar Catismasr: “Yazarlar bu ¢alismada herhangi bir ¢ikara dayal: iliski olmadigini beyan etmislerdir” ifadesiyle
yazarlar tarafindan belirtilmelidir.

Finansal Destek: “Yazarlar bu ¢caligmada finansal destek almadiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Yazar Katkilari: “Yazarlarin tiimi; makalenin tasarimina, yiiriitilmesine, analizine katildigini ve son siiriimiinii
onayladiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.


www.nlm.nih.gov/mesh/MBrowser.html
www.bilimterimleri.com

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayisi1 6 veya daha az ise tiim
yazarlar (soyadi ve adinin ilk harfi olacak sekilde olmali, yazar isimleri birbirinden virgiil ile ayirilmali) belirtilmel,
7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”) eklenmeli, makale ismi (Tiimce seklinde sadece ciimlenin
ilk harfi ve 6zel isimlerin ilk harfi biiytik olacak), kisa dergi ads, yil, cilt, kisa sayfa no (15-8. seklinde olacak, 15-
18 olmayacak) eklenmeli ve noktalama isaretleri arasinda birer bosluk birakilmalidir. Kaynak yazimi i¢in kullanilan
format Index Medicus'ta belirtilen sekilde olmalidir (www. icmje.org). Kaynak listesinde yalnizca yayinlanmis ya da
yayinlanmasi kabul edilmis veya Doi numaras: almis ¢alismalar yer almalidir. Dergi kisaltmalar1 Cumulated Index
Medicus’ta kullanilan stile uymalidir (http://www2.bg.am.poznan.pl/czasopisma/ medicus.php?lang=eng.). Kaynak
sayisinin aragtirma makalelerinde 40, derlemelerde 60, olgu sunumlarinda 20, editore mektupta 5 (en fazla 10) ile
sinirlandirilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen dnce parantez
kullanilarak belirtilmelidir. Ornegin (4,5). Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci
kaynaklarin sentezine 6nem verilmelidir.

4. Sekil, Grafik, Resim ve Tablo Basliklar:
Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayr1 bir gortintii dosyasi (en az 300 dpi ¢oziiniirliikte, jpg) olarak

gonderilmelidir.

Makalenin basima kabuliinden sonra Dizginin ilk diizeltme niishasi sorumlu yazara e-posta yoluyla gonderilecektir.
Bu metinde sadece yazim hatalar1 diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin
icinde bir dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri

Dergilerden yapilan alints;

Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with
pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (15-18 degil).

Kitaptan yapilan alinty;

Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.

Tek yazar ve editorii olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent
Health Care. A practical guide. 3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editorii olan kitaptan alint;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW.
Shultz TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998: 1-10.
Eger editor ayni zamanda kitap icinde boliim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;
1988: 45-67.

Doktora/lisans tezinden alint;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of
Medicine, Department of Psychiatrics, Ankara; 1992.

Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlari, erisim tarihi detayli olarak verilmelidir.

Doi numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family prac- tice in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi:10.1093/ecam/nep019).

Diger referans stilleri i¢in “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References” sayfasini ziyaret ediniz.

“Bu ¢aligmanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigin: ve
halihazirda da yayin icin bagka bir yerde degerlendirilmede olmadigini beyan ederim.” Bu 400 kelimeye kadar olan
ozler harig, sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta gonderimler
ve her tiirden 6n bildirileri igerir.


www.icmje.org
http://www2.bg.am.poznan.pl/czasopisma/medicus.php%3Flang%3Deng.

Sponsorluk Beyani

Yazarlar asagida belirtilen alanlarda, varsa ¢alismaya sponsorluk edenlerin rollerini beyan etmelidirler:

1. Calismanin dizayni 2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

KONTROL LiSTESI

Kontrol listesindekiler eksiksiz yapilmalidir.

Makalede mutlaka olmasi gerekenler;

—Editore Sunum Sayfas:

—Bagslik Sayfasi

o Ftik Durum,
« “Cikar Catismast Durumu” belirtir ciimle,

« Orcid numaralari ve yazar bilgileri bu sayfada olmalidir.

—Ana Metin
—Telif Hakk: Devri Formu

1.

Editore Sunum Sayfasi: Sorumlu Yazar tarafindan editére hitaben yazilmis olmalidir. Telefon ve E-posta
eklenmelidir. Gonderilen makalenin adi, kisa adi, “Daha 6nceden yayimlanmamis, su an herhangi bir dergiye
degerlendirilmek iizere gonderilmemistir ve yazarlarin kendi orijinal ¢aligmasidir” ibaresi, “Cikar Catigmasi
Beyan1” icermelidir.

Baglik sayfas: Tiirkce ve Ingilizce Makale basliklari/Kisa bagliklar, Yazarlar ve Kurumlari, Sorumlu Yazar posta
adresi ve telefon, tiim yazarlarin Orcid no (2019 yilindan itibaren zorunludur) ve E-posta adresleri. Baglikta 6zel
isimler ve ilk harf disinda kiiciik harf kullanilmalidar.

Makalenin Ana Metin sayfalar1: Tiirkce ve Ingilizce Makale Bagliklari/Kisa Bagliklar, Tiirkge ve Ingilizce Oz/
Abstract ve Anahtar Kelimeler/Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil Basliklari, Tablolar. Bu
sayfada yazar isimleri, kurum bilgileri olmayacaktir.

Yazi1 tipi: Bagliklarda “Times New Roman” ve 12 punto olmali, makalenin diger kisimlarinda 11 punto, cift
bosluklu satir arasi ve tiim alanlarda 2,5 cm girinti ayariyla yazilmalidir.

Oz/Abstract: Tiirke 6zet OZ ile baslamali; “Giris/Amag, Gereg ve Yontem, Bulgular ve Sonug” kisimlarini
icermelidir. Ingilizce 6zet ABSTRACT baghgiyla baslamali “Introduction/Aim, Material and Method, Findings/
Results, Conclusion” kisimlarini icermelidir.

Anahtar Kelimeler/Keywords: Tiirkce Oz kisminin altina “Anahtar Kelimeler”, Ingilizce “Abstract” kisminin
altinda “Keywords” (birlesik) halde eklenmelidir. Anahtar kelimeler en az 3, en ¢ok 6 kelime/sozciik olmal,
birbirlerinden virgiille ayirilmali ve MeSHe uygun olmalidir.

Gereg ve Yontem kisminda Etik Kurul Onayi alindig1 (Alindig yer, tarih, etik kurul no olacak sekilde yazilmas:
onerilir) belirtilmelidir. Etik Kurul Onay1 gerektirmeyen makalelerde Kurum Onay1/Izni alindigi (Cikar Catigmast
olmamast i¢in) belirtilmelidir. Ilgili belgeler talep edildiginde gonderilmelidir. Etik problemlerde sorumlulugun
yazar(lar)da oldugu unutulmamalidir.

Tartismada istatistiksel terimler (p, r, a gibi) kullanilmamalidir.

“Maddi Destek/Cikar Catismasi Durumu” kaynak¢adan 6nce belirtilmeli, “Tesekkiir Yazist” varsa kaynak¢adan
once yazilmalidir.

10.Kaynak Gosterimi; yazim kurallarinda detayli anlatildig: gibi olmalidir. Derginin say1 numarasi “(2)” parantez

icinde olacak sekilde bizim kaynak¢a gosterimimizde bulunmamaktadir. Alti yazara kadar yazar1 olan
makalelerde biitiin yazarlarin adi yazilmali (Soyad: ve Adinin ilk harfi olacak sekilde), yedi ve daha tstii yazarl
makalelerde ilk {i¢ yazar, et al. (ve ark.) seklinde kaynak gosterilmelidir. Makalenin ad1 Tiimce kullanimi seklinde
(ozel isimler ve ilk harf disinda kiigiik harf kullanilmalidir) olmalidir. Derginin kisa ad1 verilmelidir. Dergi
adindan sonraki noktalama isaretleri arasinda birer bosluk birakilmalidir.

11.Tablo, Sekil ve Resimler ayr1 bir baslik altinda kaynak¢adan sonra yerlestirilmelidir. $ekil/Resim (En az 300 dpi

¢oziiniirliikte, jpeg dosyasi olmalidir) ve Tablolar ayri bir veya daha fazla dosya halinde gonderilmelidir.

12.Telif Hakki Devri Formu: Makalenin asil dilinde doldurulmalidir. Tiim yazarlar tarafindan imzalanmalidir. Tim

yazarlarin imzasinin olmadig1 durumlarda Sorumlu Yazar tiim yazarlar adina sorumlulugu alarak imzalayabilir.



