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Turkiye Romatoloji Dernedi'nin (TRD) yayin organi olan Ulusal
Romatoloji Dergisi (6nceki adi: RAED Dergisi) yilda Uc kez, Turkce ve
ingilizce yayimlanan hakemli bir bilimsel dergidir (p-ISSN: 2651-2653;
e-ISSN: 2651-2661). Dergi, romatoloji biliminin butin konularinda
orijinal deneysel ve klinik arastirmalari, olgu sunumlarini, derlemeleri,
tanitim ve haberleri, yazarlara ve editére mektuplarin yani sira
romatoloji camiasini ilgilendiren duyurular yayimlar. Bunun disinda
romatoloji alanindaki yenilik ve gelismelere yonelik toplantilarin
konusma metinlerini ya da bu gelismeleri iceren yazilari ek vererek
yayimlayabilir. Derleme yazilar genellikle davetli yazi konumunda
oldugundan dergiye gonderilmeden dnce editor ile iletisime gecilmesi
gerekmektedir. Dergi, dogrudan goénderilen derleme turG yazilari
kabul etmemektedir.

Ulusal Romatoloji Dergisi EBSCO, Gale, J-Gate, Tiirk Medline ve
TUBITAK ULAKBIM TR Dizin veritabaninda indekslenmektedir.

Ulusal Romatoloji Dergisi'nin amaci tlkemizde romatoloji ile ilgilenen
diger disiplinlerin de katimiyla romatoloji alaninda gtincel bir bilimsel
tartisma zemini ve arsiv olusturmaktir. Dergi bu birikimini, saygin bir
biyomedikal periyodik olarak uluslararasi bilimsel paylasima sunmayi
ve bdylece romatoloji biliminin gelismesine akademik katki saglamayi
hedeflemektedir.

Dergide makale yikleme, islem veya yayinlanma Ucreti
uygulanmamaktadir. Degerlendirme ve yayin sireci boyunca hicbir
sekilde yazarlardan herhangi bir Gcret talep edilmez.Tim yazilar
dergi web sitesinde yer alan online makale sistemi araciligiyla sisteme
yUklenmelidir.

Yayin politikalari “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” (2013, http:/Awww.icmje.org/) temel alinarak
hazirlanmistir.

Acik Erisim Politikasi

Dergide acik erisim politikasi uygulanmaktadir. Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://www.
budapestopenaccessinitiative.org/  kurallari  esas  alinarak
uygulanmaktadir.

Acik Erisim, “[hakem degerlendirmesinden gecmis bilimsel literatdrin],
internet araciligiyla; finansal, yasal ve teknik engeller olmaksizin,
serbestce erisilebilir, okunabilir, indirilebilir, kopyalanabilir, dagitilabilir,
basilabilir, taranabilir, tam metinlere baglanti verilebilir, dizinlenebilir,
yazilima veri olarak aktarilabilir ve her tirlt yasal amac icin kullanilabilir
olmasi”dir. Cogaltma ve dagitim CGzerindeki tek kisitlama yetkisi
ve bu alandaki tek telif hakki rolt; kendi calismalarinin battnlaga
Uzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Telif Haklan

Telif Hakki © Turkiye Romatoloji Dernegi (TRD). Ulusal Romatoloji
Dergisi'nde yayimlanan yazilar ve butinleyici eklerinin (sekil, tablo,
resim vb) basili ve elektronik yayin haklari Turkiye Romatoloji

Amac ve Kapsam / Aims and Scope

Derneg@i'ne aittir. Bu amacla makale génderme sirasinda dergi
tarafindan tim yazarlarca onaylanan “Telif Haklari Devir Mektubu”
talep edilmektedir. Basim icin dergiye gonderilen yazilar iade edilmez.
Yayinlanan vyazilar icin yazarlara telif hakki 6¢denmez. Yayinlanan
yazilarin bilimsel ve etik sorumlulugu yazarlara aittir. Yayinevi ve
dernek yayinlanan vyazilarin fikirlerine resmen katiimaz, dergideki
hicbir Grtin veya servis reklami icin glivence vermez.

Ulusal Romatoloji Dergisi, yazarlardan devraldigi ve derginin cevrimici
(online) struminde yayimladigi icerikle ilgili telif haklarindan,
bilimsel icerige evrensel acik erisimin (open access) desteklenmesi
ve gelistirilmesine katkida bulunmak amaciyla, bilinen standartlarda
kaynak olarak gosterilmesi kosuluyla, ticari kullanim amaci ve icerik
degisikligi disinda kalan tum kullanim (cevrimici baglanti verme,
kopyalama, baski alma, herhangi bir fiziksel ortamda cogaltma ve
dagitma vb.) haklarini (ilgili icerikte tersi belirtiimedigi strece) Creative
Commons Attribution-NonCommercial-NoDerivs 30 Unported (CC
BY-NC-ND3.0) Lisansi araciligiyla bedelsiz kullanima sunmaktadir.
icerigin ticari amach kullanimi icin yayinevinden yazili izin alinmasi
gereklidir.

Sekreterya, Giilay Koca
E-mail: romatolojidernegi@gmail.com

Adres: Turkiye Romatoloji Arastirma ve Egitim Dernegi Kore Sehitleri
Caddesi Onurgil Is Merkezi No:35/6 Esentepe-Sisli-Istanbul

Materyal Sorumluluk Reddi

Ulusal Romatoloji Dergisi'nde yayinlanan tum yazilarda goris ve
raporlar yazar(lar)in goértstdir ve editor, editorler kurulu ya da
yayincinin gorisu degildir; Editor, editorler kurulu ve yayinci bu yazilar
icin herhangi bir sorumluluk kabul etmemektedir.

Yayinevi Yazisma Adresi
Galenos Yayinevi Tic. Ltd. Sti.

Adres: Molla Gurani Mah. Kacamak Sk. No: ,
istanbul-Turkiye

Tel.: +90 212 621 99 25
Faks: +90 212 621 99 27
E-posta: info@galenos.com.tr

OPEN 8ACCESS

Dergimizde asitsiz kagit kullanilmaktadir.
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Journal of Turkish Society for Rheumatology (formerly RAED Journal),
the official organ of Turkish Society for Rheumatology, is a peer-
reviewed scientific journal published quarterly in Turkish or English
(p-ISSN: 2651- 2653). The journal publishes three times in a year
original contributions in the form of basic and clinical research
articles, case reports, reviews, news, letters to the editor and authors
as well as announcements related to all topics of rheumatology. Also,
abstracts or full texts of scientific meetings in rheumatology can be
published as supplements of the journal. The reviews are usually
invited; therefore it is necessary to contact the editor before sending
them to the journal. The journal does not accept unsolicited reviews.

Journal of Turkish Society for Rheumatology is indexed in EBSCO,
Gale, J-Gate, Turkish MEDLINE and Tiibitak Ulakbim TR Index.

Journal of Turkish Society for Rheumatology aims to constitute a
current scientific discussion platform and archive in rheumatology
with the contribution of the disciplines related to rheumatology
together. The journal intends to share its experiences with the
international scientific community in a prestigious way and to provide
academic contribution to the development of rheumatology science.

Processing and publication are free of charge with Journal of Turkish
Society for Rheumatology. No fees are requested from the authors
at any point throughout the evaluation and publication process. All
manuscripts must be submitted via the online submission system
which is available through the journal’s web page.

Open Access Policy

This journal provides immediate open access to its content on the
principle that making research freely available to the public supports
a greater global exchange of knowledge.

Open Access Policy is based on the rules of the Budapest Open
Access Initiative (BOAI) http://www.budapestopenaccessinitiative.
org/. By "open access” to peer-reviewed research literature, we
mean its free availability on the public internet, permitting any users
to read, download, copy, distribute, print, search, or link to the full
texts of these articles, crawl them for indexing, pass them as data to
software, or use them for any other lawful purpose, without financial,
legal, or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be
to give authors control over the integrity of their work and the right
to be appropriately acknowledged and cited.

Copyright Statement

Copyright© 20, Turkish Society for Rheumatology. All rights reserved.
All contents (including illustrations, tables and images etc.) published
in the Journal of Turkish Society for Rheumatology will become
the sole proper ty of the Society. Manuscripts sent to the journal
for publishing are not returned. No payment is made to authors
for their articles property published in the journal. No part of this
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Aims and Scope / Amac ve Kapsam

journal may be reproduced, stored or transmitted in any form or
by means either mechanical or electronic, including photo copying,
recording or through an information storage and retrieval system,
without the written permission of the copyright holder beforehand,
except nationally for research purpose, criticism or review. Permission
requests should be addressed to the publisher. All scientific and
ethical statements are the responsibility of the authors. The publisher
and the Association assume no liability for any material published in
the journal.

Journal of Turkish Society for Rheumatology, provided that it is cited
as a resource in known standards, offers free use to contribute to
the support and development of universal open access to scientific
content, from copyrights related to the content it takes over from the
authors and published in the online version of the journal, through
the Creative Commons Attribution-NonCommercial-NoDerivs 3.0
Unported (CC BY-NC-ND3.0) License for all rights (unless otherwise
specified in the relevant content) to use (online linking, copying,
printing, reproduction and distribution in any physical environment,
etc.), excluding commercial use and content change. Written
permission from the publisher is required for commercial use of the
content.

Secretariat, Giilay Koca
E-mail: romatolojidernegi@gmail.com

Address: Turkiye Romatoloji Arastirma ve Egitim Dernedi Kore
Sehitleri Caddesi Onurgil is Merkezi No:35/6 Esentepe-Sisli-istanbul

Material Disclaimer

The author(s) is (are) responsible for the articles published in the
Journal of Turkish Society for Rheumatology. The editor, editorial
board and publisher do not accept any responsibility for the articles.

Publisher Corresponding Address
Galenos Yayinevi Tic. Ltd. Sti.

Address: Molla Garani Mah. Kacamak Sk. No: ,
istanbul-Turkey

Phone: +90 212 621 99 25 Fax: +90 212 621 99 27
E-mail: info@galenos.com.tr

OPEN 8ACCESS

The journal is printed on acid-free paper.
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Turkiye Romatoloji Dernedi'nin (TRD) yayin organi olan Ulusal
Romatoloji Dergisi (6nceki adi: RAED Dergisi) yilda Uc kez, Turkce ve
ingilizce yayimlanan hakemli bir bilimsel dergidir (p-ISSN: 2651-2653;
e-ISSN: 2651-2661). Ulusal Romatoloji Dergisi, romatoloji biliminin
butin konularinda orijinal deneysel ve klinik arastirmalari, olgu
sunumlarini, derlemeleri, tanitim ve haberleri, yazarlara ve editére
mektuplarin yani sira romatoloji camiasini ilgilendiren duyurulari
yayimlar. Bunun disinda romatoloji alanindaki yenilik ve gelismelere
yonelik toplantilarin konusma metinlerini ya da bu gelismeleri iceren
yazilari ek vererek yayimlayabilir. Derleme yazilar genellikle davetli
yazi konumunda oldugundan dergiye gonderilmeden &nce editér
ile iletisime gecilmesi gerekmektedir. Dergi, dogrudan goénderilen
derleme tUrt yazilar kabul etmemektedir.

Dergide yer alan bolimler asagida asagidaki gibi siniflandiriimaktadir:
- Klinik Arastirma
- Deneysel Calisma
- Olgu Sunumu

- Derleme

- Editoére Mektup

- Oneri

- Yazara Mektup

- Kitap Tanitimi

- Haberler

- Ozetler

ETiK VE HAKEM DEGERLENDIRMESI

Ulusal Romatoloji Dergisi bagimsiz, ényargisiz ve cift-koér hakemlik
ilkeleri cercevesinde yayin yapan sureli bir yayin organidir. Makale bas
editére ulasinca bilimsel kalitesi degerlendirilir ve 6n degerlendirmeyi
gecen yazilar yardimcl editoére génderilir. BoIUm editéri makaleyi 2
hakeme génderir. Hakemler 21 gun icinde kararlarini belirtmelidirler.
Yardimal editér hakem kararlarina kendi degerlendirme ve 6nerisini
ekleyerek bas editére gonderir ve son karari bas editor verir.
Hakemlerin kararlari catisiyorsa dergi editort yeni hakem atayabilir.

Derginin alinti kontrolti “Crossref Similarity Check” tarafindan
gelistirilen “iThenticate” programi kullanilarak yapiimaktadir. intihal
raporuna gore makale yazara geri gonderilebilir ya da reddedilebilir.

Yayinlanmak Uzere dergiye gonderilen yazilar daha 6nce baska bir
dergide yayinlanmamis veya yayinlanmak Uzere es zamanli olarak
herhangi bir dergiye génderiimemis olmalidir. Bilimsel toplantilarda
sunulmus bildirilerden hazirlanan yazilar, tamami yayinlanmamis olmak
kosuluyla dergiye gonderilebilir. Gelen yazilar Yayin Kurulu tarafindan
on incelemeden gecirilir. Derginin yayin amacina uygun olmayan yazilar
dogrudan reddedilebilir ya da hakem degerlendirmesine alinmadan
yayin amacina ve yayin kurallarina uygun hale getirilmesi amaciyla
yazara geri gonderilir. Dergi kapsamina uygun gorllen yazilardan
klinik arastirma, deneysel calisma, derleme ve olgu sunumu sinifi
yazilar hakem degerlendirme (es degerlendirme/peer review) strecine
girerler. Yayin Kurulu, hakem yorum ve onerileri dogrultusunda
dergiye gonderilen yazilarin yayina hazirlanmasi asamalarinda gerekli
gordugl duzeltme ve degisiklikleri énermeye yetkilidir. Dil birligini

Yazarlara Bilgi / Instructions for Authors

saglamak amaciyla ctimlenin bilimsel anlamini degistirmeyen kelime
degisikliklerini yapabilir. Es degerlendirme strecinde gerekli duzelti
asamalarini gectikten sonra sayfa duzeni yapilip yayina hazir hale
getirilen yazilarin provasi, son baski onayi icin ilgili (yazismalarin
yapildigi) yazara gondeilir.

Arastirma Etigi

Yazar(lar), insanlar tzerinde yapilan calismalarda katilimci bireylerden
Bilgilendirilmis Olur alindigini yazilarinda belirtmeli ve calismanin
yapilldigr kurumun Etik Kurulu veya esdegeri bir kuruldan alinan
onay belgesini yaziyla birlikte gondermelidir(ler). Olgu sunumlarinda,
her olgunun kendisine ait bilgilerin yayin amaciyla kullanilacagina
dair bilgilendirildigini gosterir bir belgenin sunulmasi gerekir. Tum
calismalar Helsinki Deklarasyonu’nun son degisiklikleri islenmis sekline
uygun yapilmis olmalidir. Hasta bilgileri 01.08.1998 tarih ve 23420
sayill Resmi Gazete'de yayimlanan Hasta Haklari Yonetmeligi'ne
uygun olarak alinmis olmalidir. Hayvanlar tGzerindeki sonuclari bildiren
deneysel calismalarin, Hayvan Haklari Evrensel Bildirgesi, Deneysel ve
Diger Bilimsel Amaclarla Kullanilacak Omurgali Hayvanlarin Korunmasi
Hakkindaki Avrupa Konvansiyonu (European Convention for the
Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purpose), T.C. Tarim ve Kdy isleri Bakanligi'nin Deneysel
ve Diger Bilimsel Amaclar icin Kullanilan Deney Hayvanlarinin Uretim
Yerleri ile Deney Yapacak Olan Laboratuvarin Kurulus Calisma
Denetleme Usul ve Esaslarina Dair Yénetmelik, Laboratuvar Hayvanlari
Biliminin Temel ilkeleri (Principles of Laboratory Animal Science),
laboratuvar hayvanlarinin bakim ve kullaniimasiyla ilgili el kitaplarinda
yer alan kural ve ilkelere uygun olarak ve calismanin yapildigi kurumda
mevcut ise, Deney Hayvanlari Etik Kurulu'ndan alacaklari onay
sonrasinda yapilmis olmasi gerekir. Etik Kurul onayi yazi ile birlikte
sunulmalidir. Yazilarda, insan ve hayvanlarda yapilan calismalarda
kullanilan ameliyat sonrasi agri giderici tedavi ydntemleri hakkinda da
bilgi verilmelidir.

Yayin Etigi ve Kotiiye Kullanim Bildirgesi

Ulusal Romatoloji Dergisi yayin etigini en yuksek standartlarda
uygulamayi ve Yayin Etigi ve Kotlye Kullanim Bildirgesinin asagidaki
ilkelerine uymayi taahhtt eder. Bu bildirge Committee on Publication
Ethics (COPE), Council of Science Editors (CSE), World Association
of Medical Editors (WAME) ve International Committee of Medical
Journal Editors (ICMJE) adl birlik ve inisiyatiflerin, dergi editorleri
icin gelistirdikleri 6neri ve kilavuzlar temel alinarak hazirlanmistir.
Yayimlanmak Uzere dergiye génderilen yazilar daha 6nce baska bir
dergide yayimlanmamis (bilimsel toplantilarda sunulmus ve tam metin
yayimlanmis bildiriler dahil) veya yayimlanmak Uzere eszamanli olarak
herhangi bir dergiye gdénderilmemis olmalidir. Dergiye goénderilen
yazilar, bir editor ve en az iki danisman (hakem) tarafindan incelenmek
suretiyle tek-kor es degerlendirme (peer review) surecine alinir.
Dergimiz gonderilen yazilarin herhangi bir asamada, amaca yonelik
bir yazilim araciligiyla intihal acisindan incelenebilecedi hakkini sakli
tutar. Bu amacla intihale yonelik izinsiz alintt ya da dizmece
veriler, sahtecilik (tablo sekil ya da arastirma verilerinin uydurma
ya da manipule edilmis olmasi) ve arastirmada uygunsuz insan ya
da hayvan denekler kullanimina yonelik incelemeler séz konusu
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olabilir. Bu standartlara uygun olmayan yazilar dergide yayimlanmaz.
Bu standartlara uygun olmayan yazilar dergide yayimlanmaz. Bu
kural, yayimlanma sonrasi asamada saptanabilecek bu standartlarla
ilgili herhangi bir uyumsuzluk durumunda da gecerlidir ve yazinin
yayimdan geri cekilmesini gerektirir. Yayin etigi geregi dergimiz intihal
ya da duplike yayin stphesi durumlarini rapor edecektir. Dergimiz,
yayin etiginin kotlye kullanimi ya da ihlali ile ilgili olasi durumlarda
COPE tarafindan gelistirilen Yayin Etigi Akis Semalarini temel alir.

Yazar Sorumlulugu

Yazarlar gonderdikleri yazilarin  6zgUnliguni teminat altina
almalidir. Yazinin daha o6nce herhangi bir yerde, herhangi bir
dilde yayimlanmadigi ya da yayimlanmak Uzere degerlendirmeye
alinmis olmadigini beyan etmelidirler. Gecerli telif hakki s6zlesme
ve yasalarina uymalidirlar. Dergimizde tablo, sekil ya da diger
katki sunan alintilar gibi telifli materyal ancak gecerli izin ve telif
onay! ile yayimlanir. Yazarlar; baska yazarlar, katki saglayicilar ya
da kaynaklara uygun bir bicimde atif yapmali ve ilgili kaynaklari

belirtmelidir. Arastirma tlrG yazilarin = (kisa raporlar dahil)
yazar(lar)i “calismayr tasarlama”, “verileri toplama”, “verileri
inceleme”, “yaziyl yazma"” ve “verilerin ve analizlerin dogrulugunu
onaylama” asamalarindan en az 3 tanesine katiimis olmak ve bu

durumu beyan etmek zorundadir. Yazarlar, calisma ile ilgili bilinmesi
gereken ve calismanin bulgularini ya da bilimsel sonucunu potansiyel
olarak etkileyebilecek bir mali iliskiyi ya da cikar cakismasi (conflict
of interest) veya rekabet (competing interest) alanlarini aciklamakla
yukumludur. Calismaya yapilan tim mali katkilari, sponsorluklari ya
da proje desteklerini aciklikla bildirmelidirler. Derginin Cikar Cakismasi
Politikasi ile ilgili ayrintili bilgiyi de iceren ve olasi cikar cakismasi
durumunda kullanilabilecek “Cikar Cakismasi Beyan Formu”na PDF
dokiimani olarak erisilebilir. Yazar yayimlanmis yazisinda anlamli bir
bilimsel hata ya da uygunsuzluk saptadiginda, yaziyi geri cekme ya
da hatayr dizeltme amaciyla olabildigince hizli bir sekilde editor ile
temasa gecme yUkumluluguna tasir.

Hakem Sorumluluklar

Hakemler gelen vyazilari, yazarlarinin etnik koken, cinsiyet, cinsiyet
tercihi, tabiyet, dini inanis ya da politik felsefelerini dikkate almaksizin
bilimsel icerik acisindan degerlendirir. Hakemler acisindan; arastirma,
yazarlari ya da destekleyiciler ile ilgili bir cikar veya rekabet cakismasi
bulunmamalidir. Hakem kararlari nesnel olmalidir. Hakemler yazar
tarafindan atif yapiimamis yayimlanmis ilintili yayinlari belirtmelidir.
Gonderilen yazi ile ilgili tum bilgilerin gizli tutulmasi ve yazar
tarafindan yapilan telif hakki ihlali ve intihal durumlarinin farkina
vardiginda Editore bildirilmesi ile yiktumludurler. Hakem, génderilen
bir yazinin iceriginin kendi bilimsel alani ya da birikimi ile uyumsuz
oldugunu dustndiginde ya da hizli bir degerlendirme yapamayacag
durumlarda Editoru bilgilendirmeli ve degerlendirme strecinden affini
istemelidir.

Editor Sorumluluklar

Editorler gelen yazilari, yazarlarinin etnik koken, cinsiyet, cinsiyet
tercihi, tabiyet, dini inanis ya da politik felsefelerini dikkate almaksizin
bilimsel icerik acisindan degerlendirmelidir. Gonderilen vyazilarin
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yayimlanmasi icin adil bir es degerlendirme sureci saglamaldirlar.
Gonderilen yazi ile ilgili tim bilgilerin yayimlanana kadar gizli
tutulmasini garanti altina almalidirlar. Editorler yayinin icerigi ve
toplam kalitesinden sorumludur. Erratum sayfalari yoluyla gerektiginde
dizeltme yayimlamalidirlar. Editor; yazarlar, editorler ve hakemler
arasinda olabilecek herhangi bir cikar veya rekabet cakismasina
olanak vermemelidir. Ulusal Romatoloji Dergisinde hakem atamasinda
sadece Editor tam yetkiye sahip olup yazilarin yayimlanmasi ile ilgili
sonuc kararindan da kendisi sorumludur.

YAYIN POLITiKASI

Tdm makaleler bilimsel katkilari, 6zgunlik ve icerikleri acisindan
bilimsel komite tarafindan degerlendirilecektir. Yazarlar verilerinin
dogrulugundan sorumludurlar. Dergi gerekli gérdigu yerlerde dil ve
uygun degisiklik yapma hakkini sakli tutar. Gereginde makale revizyon
icin yazara gonderilir. Daha 6nce herhangi bir dilde yayinlanmis
makaleler dergide yayinlanmak Gzere kabul edilmeyecektir. Yazarlar bir
baska dergide yayinlanmak Gzere olan makaleyi teslim edemez. Tim
degisiklikler, yazar ve yayincinin yazili izin alindiktan sonra yapilacaktir.
Tum makalelerin tam metinleri derginin www.manuscriptmodule.
com/raed web sitesinden indirilebilir.

Yayin Politikasi ve Makale Yazim Kurallari asagida belirtilen
maddeler “Recommendations for the Conduct, Reporting, Editing,
and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” (2013, http://www.icmje.org/) temel alinarak
hazirlanmistir.

Arastirma makalelerinin hazirligi, sistematik derleme, meta-analizleri
ve sunumu ise uluslararasi kilavuzlara uygun olmalidir:

Randomize calismalar icin; CONSORT (Moher D, Schultz KF, Altman
D, for the CONSORT Group. The CONSORT statement revised
recommendations for improving the quality of reports of parallel
group randomized trials. JAMA 2001; 285:1987-91) (http://www.
consort-statement.org/).

Sistematik derleme ve meta-analizlerin raporlamalari icin; PRISMA
(Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement. PLoS Med 2009; 6(7): e1000097) (http:/
Www.prisma-statement.orgy/).

Tanisal degerli calismalar icin; STARD (Bossuyt PM, Reitsma JB, Bruns
DE, Gatsonis CA, Glasziou PP, Irwig LM, et al, for the STARD Group.
Towards complete and accurate reporting of studies of diagnostic
accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4)
(http://Awww.stard-statement.org/).

Gozlemsel calismalar icin; STROBE (http://www.strobe-statement.
org/).

Meta-analizleri ve gdzlemsel calismalarin sistematik derlemeleri icin;
MOOSE (Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of
observational studies in epidemiology: a proposal for reporting
“Meta-analysis of observational Studies in Epidemiology” (MOOSE)
group. JAMA 2000; 283: 2008-12).

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 15 « Sayi / Issue 2 « Temmuz / July 2023 A-V




Ulusal

ROMATOLOJI Dergisi

WWW. romatolopderg\sw org

GENEL KURALLAR

Asagida belirtilen 6zelliklerin disinda yazilarla ilgili ilkeler acisindan
“International Committee of Medical Journal Editors (ICMJE). Uniform
Requirements for Manuscripts” dokUmanlari (www.icmje.org) esas
alinmalidir.

Dergiye gonderilecek yazilarda bulunmasi gereken boltmler sirasi ile
sunlardir ve her biri ayri sayfada baslayacak sekilde sunulmalidir:

Sayfa 1: Baslik sayfasi
Sayfa 2: Turkce Baslik, Ozet ve Anahtar Sézciikler

Sayfa 3: ingilizce Baslik (Title), Ozet (Abstract) ve Anahtar Sézcikler
(Key words)

Sayfa 4 ve sonrasi: Temel Metin
Sonraki sayfa: Kaynaklar

Sonraki sayfa: Tablo Aciklama Yazisi ve Tablo (her tablo ayri sayfada
belirtilmelidir)

Sonraki sayfa: Sekil ve Resim Alt Yazilari ve Resim/Sekiller (her sekil
ayri sayfada belirtilmelidir)

Baslik Sayfasi
Baslik sayfasinda asagidaki siralama gozetilmelidir:

1- Yazinin gonderildigi kategori (klinik arastirma, deneysel calisma,
derleme, olgu sunumu vb)

2- Yazinin bashgi (baslk 80 karakteri gecmemeli ve standart disi
kisaltmalar icermemelidir)

3- Yazarlarin ad, soyad, iletisim adresleri ve arastirmanin yapildigi
sirada calistiklar kurum

4- Yazinin, dergide yayinlandiginda devam sayfalarinin Gst tarafinda
gorinmesi arzu edilen ve 40 karakteri gecmeyen kisaltilmis basligi

5- Varsa destekleyen kurum ve kuruluslar

6- Yazl daha 6nce sunulmussa, sunuldugu toplantinin ayrintilari
7- iletisim kurulacak yazarin haberlesme bilgileri

8- Eger varsa yazinin icerigiyle ilgili maddi destegin belirtiimesi

Tiirkce Ozet

Arastirma yazilarinda Amac, Yontem, Bulgular ve Sonuc boélimlerinden
olusmali ve 250 kelimeyi gecmemelidir. Derleme ve olgu bildirilerinde
yapilandirilmamis 6zet verilmelidir. Olgu sunumlarinin 6zeti 100
kelimeyi gecmemelidir. Turkce 6zet sayfasinda en az 3 en fazla 6
anahtar kelime belirtilmelidir.

ingilizce Ozet

Arastirma yazilarinda “Objectives”, “Methods”, “Results”, and
“Conclusions” bolumlerinden olusmalidir ve 250 kelimeyi
gecmemelidir. ingilizce Ozet sayfasinda en az 3 en fazla 6 ingilizce
anahtar sézcik belirlenmeli, yazinin ingilizce bashgr eklenmelidir.

Temel Metin

Giris, Hastalar/Gerec ve Yoéntem, Bulgular, Tartisma ve Kaynaklar
bolimlerinden olusmalidir. Kisaltmalar standart olmali ve ilk
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kullanildiginda parantez icinde aciklanmalidir. Olciimlerde uluslararasi
kabul edilmis birimler kullanilmalidir.

Tablo, Sekil ve Resimler

Metinde kullanilis sirasina goére numaralandiriimali ve gereksiz
kullanimdan kacinilmalidir. Olgularda kullanilan fotograflarda izin
alinmali ve taninmay! 6nlemek icin gerekli tedbirler uygulanmalidir.
Fotograf ve varsa cizim kalitesine 6zen gosterilmelidir. Yayin Kurulu
yeterli kalitede olmadigi gerekcesiyle tablo, sekil ve resimlerde
duzeltme veya yenileme isteginde bulunabilir. Sekil ve resimlerin
orijinal olmalari gerekir. Baska bir yayin icinde kullaniimis bulunan
resim, sekil ve grafiklerin dergimizde yayimlanabilmesi icin, gerekli
izinler yazarlar tarafindan ve makale basvurusu yapilmadan 6nce
alinmalidir. iznin alindigini gésterir belgenin kopyasi yaziyla birlikte
dergiye gonderilmelidir.

Kaynaklar

Kaynaklar glincel ve yazi icin gerekli olanlardan secilmelidir. Yaz
metninde kaynaklar parantez icinde gosterilmeli ve kullanilis sirasina
gore numaralandiriimalidir. Sureli yayin adlar PubMed kurallarina
uygun olarak kisaltilmali, burada yer almayan dergilerin adlarinda
kisaltma kullanilmamalidir. Bildiri 6zetlerinin kaynak gosterilmesinden
kacinilmalidir. Bir dergi tarafindan kabul edilmis fakat heniz
yayimlanmamis olan yazilar gerektigi sekilde belgelendirilerek kaynak
olarak kullanilabilir. Kabul edilmemis yazilar da dahil olmak Uzere
bunun disindaki bilgi, yazi icinde “yayinlanmamis gézlem” oldugu
belirtilerek kullanilabilir. Kaynaklar asagidaki érneklere gore yazilmali
ve 6 yazara kadar olan kaynaklarda yazarlarin tamami sunulmali,
daha fazla yazari olan kaynak kinyeleri, ilk 3 yazar ve sonuna ve ark.
(yabanci dildeki kaynaklarin kinyelerinde et al.) kisaltmasi gelecek
sekilde duzenlenmelidir. Kaynaklarin dogrulugu acisindan sorumluluk
yazarlara aittir.

Ornekler

Turkce sureli yayin 6rnegi:

Goksedef D, Omeroglu NO, Denli S, Ureyen C, Sayilgan C, ipek G.
Sistemik lupus eritematozuslu bir olguda aort yetmezligi nedeniyle
aort kapak replasmani. Cerrahpasa Tip Dergisi 2008;39:73-5.
Yabanci dilde sreli yayin érnegi:

Wolfe F, Hawley DJ, Cathey MA. Termination of slow acting
antirheumatic therapy in rheumatoid arhritis: a 14-year prospective
evaluatin of 1017 consecutive starts. J Rheumatol 1990;17:994-1002.

Elektronik dergide yayimlanan sdreli yayin érnegi:

Yurdakul S. Is there really a higher risk for infection with anti
TNF-alpha agents or is there a selection bias? Lett Ed Rheumatol
1(1):2110006. doi:10.2399/ler.11.0006

Kitap bolumu érnegi:
Buchanan WW, Dequeker J. History of rheumatic diseases. In:

Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, Weisman MH,
editors. Rheumatology. Edinburgh: Mosby; 2003:3-8.
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Hazirlanan yazilarin dergiye gonderilmeden ¢nce asagidaki kontrol
listesine gore gozden gecirilmesi 6nerilir:
1- Baslik sayfasi

2- Ozetler (Turkce ve Ingilizce; olgu sunumlarinda en fazla 100 sézcik,
digerlerinde en fazla 250 sozciik; arastirma yazilarinda yapilandiriimis)

3- Anahtar sozcukler (en az 3'er adet)
4- Temel metin (alt basliklar)
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5- Kaynaklar (ICMIJE kurallarina uygunluk)

6- Sekil, tablo ve resimler (numaralandirma; alt yazilar; 6zgunlik/izin
yazisl)

7- Basvuru mektubu
8- Telif Hakki Devir Formu (tm yazarlar tarafindan imzalanmis)
9- Cikar Cakismasi Beyan Formu (gereginde)
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Journal of Turkish Society for Rheumatology (formerly RAED Journal),
the official organ of Turkish Society for Rheumatology, is a peer-
reviewed scientific journal published three times in a year in Turkish
or English (p-ISSN: 2651- 2653). The journal publishes original
contributions in the form of experimental and clinical research
articles, case reports, reviews, news, letters to the editor and authors
as well as announcements related to all topics of rheumatology. Also,
abstracts or full texts of scientific meetings in rheumatology can be
published as supplements of the journal. The reviews are usually
invited; therefore it is necessary to contact the editor before sending
them to the journal. The journal does not accept reviews which are
directly submitted.

The article types in the journal are classified as below:
- Clinical Research Article
- Experimental Study

- Case Report

- Review

- Letter to the Editor

- Recommendation

- Letter to the Author

- Book Review

- News

- Abstracts

ETHICS & PEER-REVIEW

Journal of Turkish Society for Rheumatology is an independent
journal based on double-blind peer-review principles. The manuscript
is assigned to the Editor-in-Chief, who reviews the manuscript and
makes an initial decision based on manuscript quality and editorial
priorities. Manuscripts that pass initial evaluation are sent to an
Associate Editor. The Associate Editor assigns the manuscript to
two reviewers (internal and/or external reviewers). The reviewers
must review the manuscript within 21 days. The Associate Editor
recommends a decision based on the reviewers’ recommendations
and sends the manuscript to the Editor-in-Chief. The Editor-in-Chief
makes a final decision based on editorial priorities, manuscript quality,
and Associate Editor’s and reviewers' recommendations. If there are
any conflicting recommendations from reviewers, the Editor-in-Chief
can assign a new reviewer.

All manuscripts submitted are screened for plagiarism using Crossref
Similarity Check powered by “iThenticate” software. Results indicating
plagiarism may cause manuscripts being returned or rejected.

Manuscripts sent to the journal for publication should not have
been previously published in another journal or sent to any journal
simultaneously to be published. Manuscripts prepared from papers
presented at scientific meetings can be sent to the journal, provided
that they are not fully published. Incoming articles are pre-examined
by Editorial Board. Manuscripts that are not suitable for publication
purposes may be rejected directly or sent back to the author for
publication and publication rules without being evaluated by the
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reviewer. Among the articles deemed appropriate for the scope of
the journal, clinical research, experimental study, review and case
report class articles enter the peer-review process. The Editorial Board
is empowered to propose the corrections and changes it deems
necessary during the preparation of the articles sent to the journal in
line with the comments and suggestions of the reviewers. In order to
ensure language unity, he/she can make word changes that do not
change the scientific meaning of the sentence. After the necessary
correction steps have passed in the peer evaluation process, the proof
of the articles that are made ready for publication and the page layout
is sent to the relevant author (for whom correspondence is made) for
the final print approval.

Research Ethics

The author(s) should indicate in their articles that Informed Consent
was received from the participating individuals in the studies
conducted on people and send the approval document(s) received
from the Ethics Committee or equivalent board of the institution
where the study was conducted. In case reports, a document must be
presented, indicating that each case is informed that their information
will be used for publication. All work must have been done in
accordance with the final amendments to the Helsinki Declaration.
Patient information should be obtained in accordance with the
Patient Rights Regulation published in the Official Gazette dated
01.08.1998 and numbered 23420. The European Convention for the
Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purpose, by the Universal Declaration of Animal Rights,
which reports results on animals, for the Protection of Vertebrates
to be Used for Experimental and Other Scientific Purposes, T.C. The
Regulation of the Ministry of Agriculture and Rural Affairs on the
Production Areas of the Experimental Animals Used for Experimental
and Other Scientific Purposes and the Regulation on the Establishment
Operation Control Procedures and Principles of the Laboratory to
Experiment, the Principles of Laboratory Animal Science, by the care
and use of laboratory animals. If it is available in accordance with
the rules and principles contained in the relevant manuals and in the
institution where the study is carried out, it should be made after
approval from the Experimental Animals Ethics Committee. Ethics
Committee approval must be submitted with the letter. In the articles,
the information should be given about post-operative pain-relieving
treatment methods used in human and animal studies.

Publication Ethics and Malpractice Statement

Journal of Turkish Society for Rheumatology undertakes to apply
the publication ethics to the highest standards and to comply
with the following principles of the Publication Ethics and Abuse
Declaration. This declaration is prepared based on the suggestions
and guidelines developed by the journal on editors of the Committee
on Publication Ethics (COPE), Council of Science Editors (CSE), World
Association of Medical Editors (WAME) and International Committee
of Medical Journal Editors (ICMJE). Manuscripts sent to the journal
for publication should not have been previously published in another
journal (including papers presented at scientific meetings and
published in full text) or simultaneously not sent to any journal for
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publication. Manuscripts sent to the journal are taken into the peer
review process by an Editor and at least two consultants (reviewers).
Our journal reserves the right to examine the submitted articles at
any stage in terms of plagiarism through a purposeful software. For
this purpose, unauthorized quotations or fraudulent data regarding
plagiarism, fraudulence (made up or manipulated in the form or
research data of the table) and investigations may be subject to
inappropriate human or animal subjects. Manuscripts that do not
comply with these standards are not published in the journal. This
rule also applies in case of any incompatibility with these standards
which can be determined at the post-publishing stage and requires
the withdrawal of the article from the publication. Due to publication
ethics, our journal will report cases of plagiarism or duplicate
publication. Our journal is based on Publication Ethics Flowcharts
developed by COPE in possible situations related to malpractice or
violation of publication ethics.

Author Responsibility

Authors should ensure the authenticity of the articles they send.
They must declare that the manuscript has not been published in
any language, or has been evaluated for publication. They must
comply with applicable copyright contracts and laws. In our journal,
copyrighted material such as tables, figures or other contributory
citations is published only with valid permission and copyright
approval. Authors; other authors, contributors or sources should
cite appropriately and indicate relevant sources. Participating in at
least three stages of research type articles (including short reports)
"designing the study”, “collecting data”, “reviewing data”, “writing
the article” and “confirming the accuracy of data and analysis”
must declare. The authors are responsible for disclosing a financial
relationship or areas of conflict of interest or competing for interest
that should be known about the study and potentially affect the
findings or scientific outcome of the study. They must explicitly report
all financial contributions, sponsorships or project supports to the
study. The “Conflict of Interest Conflict Declaration Form”, which
contains detailed information about the journal’s Conflict of Interest
Policy and can be used in case of potential conflict of interest, is
available as a PDF document. When the author detects a meaningful
scientific error or incompliance in his published article, he has an
obligation to contact the Editor as quickly as possible for the purpose
of withdrawing or correcting the article.

"o 7

Reviewer Responsibilities

Reviewers evaluate incoming articles in terms of scientific content,
regardless of their authors’ ethnicity, gender, gender preference,
nationality, religious belief, or political philosophy. For the reviewers;
there should be no conflict of interest or competition regarding
research, authors or promoters. Reviewer decisions must be objective.
The Reviewers should indicate the related publications that have not
been cited by the author. They are obliged to keep all information
regarding the submitted article confidential and inform the Editor
when they become aware of copyright infringement and plagiarism
by the author. The reviewer should inform the Editor and ask for
forgiveness from the evaluation process when he considers that the
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content of a sent article is incompatible with his or her scientific field
or knowledge, or when he cannot make a quick evaluation.

Editor Responsibilities

Editors should evaluate incoming articles in terms of scientific content,
regardless of their authors’ ethnicity, gender, gender preference,
nationality, religious belief, or political philosophy. They must provide
a fair peer-review process for the publication of the submitted articles.
They must ensure that all information regarding the submitted letter
is kept confidential until it is published. Editors are responsible for
the content and overall quality of the publication. If necessary, they
should publish a correction through the Erratum pages. The Editor
should not allow any conflicts of interest or competition between
authors, editors and reviewers. Only the Editor has full authority in
the assignment of the reviewers in the Journal of Turkish Society for
Rheumatology and is also responsible for the final decision on the
publication of the articles.

PUBLICATION POLICY

All articles will be evaluated by the scientific committee in terms of
their scientific contributions, originality and content. Authors are
responsible for the accuracy of their data. The journal reserves the
right to change the language and appropriate changes where it
deems necessary. If necessary, the article is sent to the author for
revision. Articles previously published in any language will not be
accepted for publication in the journal. Authors cannot submit an
article that is about to be published in another journal. All changes
will be made after the written permission of the author and publisher.
The full text of all articles can be downloaded from the journal’s
website, www.manuscriptmodule.com/raed.

The Editorial Policies and General Guidelines for manuscript
preparation specified below are based on “Recommendations for
the Conduct, Reporting, Editing, and Publication of Scholarly Work
in Medical Journals (ICMJE Recommendations)” by the International
Committee of Medical Journal Editors (2013, archived at http://www.
icmje.org/).

Preparation of research articles, systematic reviews and meta-analyses
must comply with study design guidelines:

CONSORT statement for randomized controlled trials (Moher D,
Schultz KF, Altman D, for the CONSORT Group. The CONSORT
statement revised recommendations for improving the quality of
reports of parallel-group randomized trials. JAMA 2001; 285: 1987-
91) (http://www.consort-statement.org/);

PRISMA statement of preferred reporting items for systematic reviews
and meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
€1000097.) (http://Awww.prisma-statement.org/);

STARD checklist for the reporting of studies of diagnostic accuracy
(Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig
LM, et al., for the STARD Group. Towards complete and accurate
reporting of studies of diagnostic accuracy: the STARD initiative. Ann
Intern Med 2003;138:40-4.) (http://www.stard-statement.orgy/);
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STROBE statement, a checklist of items that should be included
in reports of observational studies (http://www.strobe-statement.
org/);

MOOSE guidelines for meta-analysis and systemic reviews of
observational studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-
analysis of observational studies in epidemiology: a proposal for
reporting Meta-analysis of observational Studies in Epidemiology
(MOOSE) group. JAMA 2000; 283: 2008-12).

GENERAL RULES

Apart from the features mentioned below, “International Committee
of Medical Journal Editors (ICMJE). Uniform Requirements for
Manuscripts” documents (www.icmje.org) should be taken as a basis.

The sections that should be included in the articles to be sent to the
journal are as follows and should be presented in a way that each
starts on a separate page:

Page 1: Title page

Page 2: Turkish Title, Abstract and Keywords
Page 3: Title, Abstract and Key Words in English
Page 4 and afterwards: Main Text

Next page: Resources

Next page: Table Explanation and Table (each table should be
specified on a separate page)

Next page: Figure and Image Subtitles and Image / Shapes (each
shape must be specified on a separate page)

Title Page

The title page should be considered in the following order:

1- The category in which the article was sent (clinical research,
experimental study, review, case report, etc.)

2- Title of the article (the title should not exceed 80 characters and
should not contain non-standard abbreviations)

3- Name, surname, contact addresses of the authors and the
institution they work at the time of the research

4- The abbreviated title of the article, which is desired to appear at
the top of the continuation pages when published in the journal and
does not exceed 40 characters.

5- Supporting institutions and organizations, if any

6- If the article has been submitted before, details of the meeting it
was presented

7- Communication information of the author to be contacted

8- Indicating the financial support regarding the content of the article,
if any

Turkish Abstract

The research articles should consist of the “Objectives”, “Methods”,
“Results”, and “Conclusions” sections and should not exceed 250
words. An unstructured abstract should be provided in reviews and
case reports. The abstract of case reports should not exceed 100
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words. A minimum of 3 and a maximum of 6 keywords should be
specified in the Turkish abstract page.

English Abstract

The research articles should consist of “Objectives”, “Methods”,
“Results”, and “Conclusions” sections and should not exceed
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Rituximab use may indicate impaired quality of life in
granulomatosis with polyangiitis

Graniilomato6z polianjit hastalarinda rituksimab tedavisi bozulmus yasam kalitesi gostergesi olabilir

® Pinar Akylaz Dagli', ® Serdar Can GUven', ® Abdulsamet Erden?, ® Mehmet Akif Eksin', ® Berkan Armagan’,
® Orhan Kucuksahin?, ® Ahmet Omma3
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Abstract

Objective: Granulomatosis with polyangiitis (GPA) is an autoimmune
disease among the small vessel vasculitides group. It is characterized
by the presence of anti-neutrophil cytoplasmic antibodies and can lead
to substantial morbidity and mortality if left untreated. In this study,
we aimed to evaluate the deterioration in health-related quality of life
(HRQoL) of GPA patients and to identify potential factors that may
affect HRQoL.

Methods: Forty patients who met the American College of
Rheumatology 1990 criteria for GPA classification were included in
the study. A control group with similar age and gender characteristics
consisted of healthy volunteers. Demographic information, disease
characteristics and treatments of the patients were recorded. To
evaluate HRQoL, the Turkish version of the Medical Outcomes Study
Short-Form 36 (SF-36) was used. Irreversible organ damage attributable
to GPA and/or its treatment was assessed using the vasculitis damage
index (VDI).

Results: Compared with the control group, SF-36 was significantly
impaired for all SF-36 domains except mental health, which is one of
the 8 sub-scale components in GPA patients. There was no significant
relationship between different SF-36 scores and total VDI score,
affected organ system, disease duration, or total steroid dose. Only
one negative correlation was observed between the total dose of
rituximab and the overall health and emotional role.

Conclusion: Regardless of the disease activity, significantly decreased
HRQolL is observed in patients followed up with GPA. Despite advances
in management of GPA, our results suggest impairment of HRQoL is
still an issue. Furthermore, rituximab treatment may be indicative of
altered HRQoL.

Keywords: Granulomatosis with polyangiitis, quality of life, short-
form 36, vasculitis damage index, rituximab

(0}

Amac: Granllomatozis polianjit (GPA), anti-notrofil  sitoplazmik
antikor ile iliskili kicik damar vaskulitleri grubunda yer alan otoimmdin
bir hastaliktir ve tedavi edilmedigi takdirde 6nemli morbidite ve
mortalite ile iliskilidir. Bu calismada, GPA hastalarinin saglikla iliskili
yasam kalitesindeki (HRQoL) bozulmayi degerlendirmeyi ve HRQoL'yi
etkileyebilecek olasi faktorleri belirlemeyi amacladik.

Yontem: American College of Rheumatology 1990 GPA
siniflandirmasi kriterlerini karsilayan kirk hasta calismaya dahil edildi.
Saglikli gondllulerden benzer yas ve cinsiyet 6zelliklerine sahip kontrol
grubu olusturuldu. Hastalarin demografik bilgileri, hastalik 6zellikleri ve
tedavileri kaydedildi. HRQoL'yi degerlendirmek icin Medical Outcomes
Study Short-Form 36 (SF-36) Turkce versiyonu kullanildi. GPA'ya ve/
veya tedavisine atfedilebilen geri dénistimsiz organ hasari, vaskdlit
hasar indeksi (VDI) kullanilarak degerlendirildi.

Bulgular: Kontrol grubu ile karsilastirildiginda, GPA hastalarinda SF-
36 8 alt dlcek bileseninden biri olan ruh saghgi disindaki tim SF-36
alanlari anlamli olarak bozulmustu. Farkli SF-36 puanlari ile toplam VDI
skoru, etkilenen organ sistemi, hastalik stiresi veya total steroid dozu
arasinda anlamli bir iliski yoktu. Toplam rituksimab dozu ile yalnizca
genel saglik ve duygusal rol arasinda negatif bir korelasyon gozlendi.

Sonuc: Hastalik aktivitesinden bagimsiz olarak, GPA ile izlenen
hastalarda HRQolL'de anlamli azalma go6zlenmektedir. GPA
yonetimindeki ilerlemelere  ragmen, sonuclarimiz HRQoL'deki
bozulmanin hala bir sorun oldugunu géstermektedir. Ayrica, rituksimab
tedavisi bozulmus HRQoL'nin gdstergesi olabilir.

Anahtar Kelimeler: Granulomatéz polianjit, yasam kalitesi, kisa-form
36, vaskulit hasar indeksi, rituksimab
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Introduction

Granulomatosis  with polyangiitis (GPA, formerly
known as Wegener’s granulomatosis) is an anti-neutrophil
cytoplasmic antibody associated vasculitis (AAV) which
affects various organ systems including upper air ways, lungs,
kidneys, peripheral nervous system, gastrointestinal system,
joints, eyes and skin, which may lead to mortality and varying
degrees of morbidity.'*! Mortality can be avoided with
early recognition and effective use of immunosuppressants,
therefore, assessment of quality of life (QoL) and disease
related damage came forth as important aspects well-being
in GPA patients.[+

QoL can be defined as an individual’s perception of their
status in daily life regarding the individual’s expectations,
aims and standards shaped by own cultural, moral, and
social values.”® Several self-reported questionnaires had
been developed to quantify health-related quality of
life (HRQoL), which is rather subjective and can vary
significantly according to the individual’s perspective on
life. Short-form 36 (SF-36)"! is a well-established tool
to evaluate HRQoL in various patient populations with
different conditions and compare with healthy subjects.
(L10-121 Fyrthermore, SF-36 can also be used to investigate
effects of several aspects related to a disease in long-term,
such as complications caused by disease itself, treatment
agents used for the disease, accompanying comorbidities,
patient’s demographics and habitual activities.®"¥! SF-36
comprises 36 questions providing composite scores in 8
domains: physical functioning, role physical, bodily pain,
general health, vitality, social functioning, role emotional

and mental health, with lower scores indicating impaired
HRQoL. Accordingly, SF-36 has also been used widespread

to evaluate HRQoL in vasculitides patients.[!¥

The term “disease related organ damage” expresses
irreversible deteriorations in functioning of organ systems
in varying degrees, caused by any disease related aspect
including disease activity and treatment complications, and
persists even after the disease is in remission. Irreversible
organ damage in vasculitides can be quantified with vasculitis
damage index (VDI), which comprises sixty-four domains in
eleven organ system-based groups and developed solely for
evaluating vasculitis related organ damage.!'>!¢l Permanent
alterations of organ functioning may further hamper
HRQoL in GPA patients via complications due to disease
activity such as visual and auditory loss, renal and respiratory
failure and via treatment associated complications such as
malignancies, avascular necrosis and osteoporosis.

Several studies investigated HRQoL in GPA patients;
however, there is limited data with contradictory results
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regarding effects of irreversible organ damage on HRQoL so
itisyet to be fully clarified the true impact of hampered organ
functions on patient perceived HRQoL.!"*! Furthermore,
earlier studies may not truly reflect effects of recent
developments in medical care of GPA patients, therefore,
it is intriguing whether impaired HRQoL is still an issue
for GPA patients and any new indicators for worse HRQoL
emerged. In this study, we aimed to evaluate deteriorations
in HRQoL of GPA patients and further investigate potential
factors which may impact HRQoL.

Materials and Methods

A cohort was formed from adult patients who had been
followed-up in our clinic with a diagnosis of GPA for at least
three months. Patients of this cohort were either evaluated
during follow-ups or reached via telephone and a visit was
arranged. Patients who did not meet the American College
of Rheumatology 1990 Classification Criteria for Wegener’s
Granulomatosis,!'”! patients who considered to have active
disease at the time of evaluation and patients who did not
want to participate were excluded. Patients who had active
disease during the evaluation were re-evaluated later when
remission achieved. Active disease was decided according
to the Birmingham Vasculitis Activity Score for Wegener
Granulomatosis (BVAS/WG)." Demographics, clinical
and laboratory data were recorded.

HRQoL was evaluated with Turkish version of SF-36[')
and disease related permanent damage with VDI. Five factor
scale (FFS) scores?” were calculated to evaluate the disease
prognosis at the time of diagnosis. Treatment characteristics
and cumulative doses of steroid, cyclophosphamide (CTX)
and rituximab (RTX) therapies were recorded. A control
group with similar characteristics regarding age and gender
were formed from healthy volunteers. Written consent was
obtained from all participants.

Demographics and SF-36 scores were compared between
GPA patients and healthy controls. Possible correlations
between SF-36 scores and demographics, symptom duration,
VDI and FFV scores, total doses of steroids, RTX, CTX
were investigated in GPA group.

Statistical Analysis

Data was analysed using Statistical Package for the Social
Sciences (SPSS) v22.0. Normality of continuous variables
was evaluated with Kolmogorov-Smirnov test in addition
to visual analyses with plots and histograms. Continuous
variables were presented either with median [interquartile
range (IQR) or minimum-maximum (min-max)] or mean +
standard deviation (SD) and compared by Mann-Whitney
U or Student t-tests according to normality. Categorical



variables are presented with numbers and percentages and
compared by x* test. Correlations between continuous and
ordinal variables were investigated by Spearman’s Rho. P
values <0.05 were considered statistically significant for all
comparative analyses. Correlations with a coefficient 20.5 and
a p-value <0.05 considered significant [correlation coeflicient
(r) between 0.5-0.7 considered moderate, <0.7 considered
strong and <0.5 considered no correlation].

Ethics approval (E2-21-792) was obtained by Ankara
City Hospital Ethics Committee and the study was therefore
performed in accordance with the ethical standards of the
1964 Declaration of Helsinki and its later amendments.

Results

The GPA cohort was consisted of total 81 patients.
Twenty-nine patients were either lost to follow-up or could
not be reached, 9 were not alive and 3 were not fulfilling
American College of Rheumatology 1990 Classification
Criteria for Wegener’s Granulomatosis.'”? A total of 40
patients were included in the study. Characteristics of the
patients were presented in Table 1. Mean + SD age was
50.4+13.2 years and 42.5% of the patients were male. Seventy
percentof the patients had atleastone comorbid condition and
the most common comorbidities were hypertension (35%),
chronic kidney disease (CKD) (15%), osteoporosis (15%)
and diabetes mellitus (10%). Median (min-max) FFS score
at the time of diagnosis was 0 (0.0-2.0). Median (min-max)
VDI score at the time of evaluation was 1.0 (0.0-4.0). When
organ system-based subgroups of VDI were investigated, ear
nose throat (ENT) damage was the most common (47.5%)
followed by renal (25.0%), neuropsychiatric (12.5%) and
musculoskeletal (10.0%) damage.

Seventy-two percent of the patients had ever
received CTX, 32.5% RTX, 55.0% azathioprine, 20.0%
mycophenolate mofetil and 20.0% methotrexate. All patients
had been administered glucocorticoids with a median (IQR)
total dose of 10120.0 (9460.0) mg. Data regarding treatment
agents were presented in Table 1.

Control group comprised 40 healthy volunteers. Age
and gender characteristics were similar between patients and
controls. All domains of SF-36 were significantly impaired in
GPA patients except for mental health (Table 2).

Correlations between the 8 domains of SF-36 and age,
body mass index, symptom duration, VDI and FFS scores,
total dose of steroids, RTX and CTX treatments were
presented in Table 3. Significant correlations were observed
only between total RTX dose and general health (r=-0.549,
p=0.034) and role emotional (r=-0.513, p=0.050) indicating a
moderate negative correlation between total RTX dose and
these two SF-36 domains (Table 3).

Table 1. Demographics and clinical characteristics of granulomatosis
with polyangiitis patients

n=40
Age, years, mean * SD 50.4+13.2
Gender, male, number (%) 17 (42.5)
BMI, mean = SD 26.7+5.4
Patients with =1 comorbidities, number (%) 28 (70.0)
Comorbidities, number (%)
Hypertension 14 (35.0)
Chronic kidney disease 6 (15.0)
Osteoporosis 6 (15.0)
Diabetes 4 (10.0)
Cataract 3(7.5)
Avascular necrosis 2 (5.0)
Malignancies 2 (5.0
Coronary artery disease 1(2.5)
Congestive heart failure 1(2.5)
Other 13(32.5)
Active smokers, number (%) 5(12.5)
Time from symptom onset, months, median (min-max) 228001 57.0)
Time from diagnosis, months, median (min-max) 42.0
(3.0-156.0)
cANCA positivity in IFA, number (%) 29 (72.5)
PR3 positivity in ELISA, number (%)* 29 (74.4)
VDI score, median (min-max) 1.0 (0.0-4.0)
Patients with involvement in VDI domains, number (%)
Musculoskeletal 4 (10.0)
Skin/mucous membranes 1(2.5)
Ocular 1(2.5)
ENT 19 (47.5)
Pulmonary 0(0.0)
Cardiovascular 2 (5.0)
Peripheral vascular disease 1(2.5)
Gastrointestinal 0 (0.0)
Renal 10 (25.0)
Neuropsychiatric 5(12.5)
Other 4(10.0)
FFS at baseline, median (min-max) 0 (0.0-2.0)
Treatments
CTX ever users, number (%) 29 (72.5)
RTX ever users, number (%) 13(32.5)
Mycophenolate mofetil ever users, number (%) 6 (15.0)
Azathioprine ever users, number (%) 22 (55.0)
Methotrexate ever users, number (%) 8(20.0)
Cumulative steroid dose, mg, median (IQR) (19043620().6())
Cumulative CTX dose, mg, median (IQR) ?500000690>
Number of RTX cycles, median (IQR) 2.0 (4.0

*Evaluated over 39 patients in whom PR3ELISA had been worked-up, ANCA: Anti-
neutrophil cytoplasmic antibody, BMI: Body mass index, CTX: Cyclophosphamide,
ELISA: Enzyme linked immunosorbent assay, ENT: Ear nose throat, FFS: Five factor
scale, PR3: Proteinase 3, IFA: Immunofluorescent assay, IQR: Interquartile range,
RTX: Rituximab, SD: Standard deviation, VDI: Vasculitis damage index
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Table 2. Demographics and SF-36 scores in GPA patients and healthy controls

GPA patients Healthy controls P
n=40 n=40
Age, years, mean = SD 50.4+13.2 48.4+12.3 0.246
Gender, male, number (%) 17 (42.5) 17 (42.5) 1.000
SF-36 scores, median (IQR)
Physical functioning 85.0 (25.0) 95.0 (10.0) <0.001
Role physical 50.0 (100.0) 100.0 (50.0) <0.001
Bodily pain 57.5(22.5) 85.0 (30.0) <0.001
General health 45.0 (25) 70.0 (35.0) <0.001
Vitality 50.0 (30) 65.0 (25.0) 0.001
Social functioning 62.5(25) 100.0 (37.5) <0.001
Role emotional 33.3(100.0) 100.0 (66.7) 0.007
Mental health 68.0 (24.0) 72.0(16.0) 0.114

GPA: Granulomatosis with polyangiitis, IQR: Interquartile range, SD: Standard deviation, SF-36: Short-form 36

Table 3. Correlations between SF-36 scores and demographics, symptom duration, total dose of treatment agents, VDI scores, baseline FFS scores

SF-36 domains Age BMI Symptom duration VDI FFS Total CTX Total RTX Total
dose dose steroid
dose
. o r -0.077 0.214 0.008 0.075 -0.099 0.000 -0.339 -0.275
Physical functioning
p 0.643 0.197 0.961 0.652 0.547 0.999 0.217 0.090
} r0.198 0.147 -0.052 0.218 0.144 -0.026 -0.388 -0.097
Role physical
p 0.227 0.379 0.753 0.182 0.383 0.903 0.152 0.558
) . r -0.032 0.003 0.073 0.039 -0.185 -0.125 -0.248 0.034
Bodily pain
p 0.846 0.986 0.660 0.812 0.259 0.553 0.373 0.837
r 0.016 -0.005 0.022 0.222 -0.082 -0.089 -0.549 -0.178
General health
p 0.925 0.975 0.892 0.175 0.619 0.671 0.034 0.278
Vitali r -0.117 -0.014 -0.060 0.333 0.203 -0.172 0.205 0.055
itali
Y p 0478 0.933 0.716 0.038 0.214 0.411 0.464 0.738
) o r 0.208 0.173 0.159 0.251 0.020 -0.043 -0.274 0.045
Social functioning
p 0.203 0.299 0.335 0.124 0.902 0.840 0.323 0.785
) r 0.243 0.147 -0.233 0.104 0.166 -0.083 -0.513 -0.232
Role emotional
p 0.136 0.380 0.154 0.528 0.314 0.695 0.050 0.155
cc -0.006 0.102 -0.110 0.111 -0,032 -0.180 0.075 -0.090
Mental health
p 0972 0.544 0.505 0.502 0.844 0.390 0.790 0.584

BMI: Body mass index, CTX: Cyclophosphamide, FFS: Five factor scale, r: Correlation coefficent, RTX: Rituximab, SF-36: Short form 36, VDI: Vasculitis damage index

Discussion

Our results demonstrated impaired HRQoL. measured
by SF-36 in GPA patients, even in remission defined by
BVAS/WG, with deteriorations in all domains of SF-36
except for mental health. We did not observe any significant
correlations between SF-36 domains and age, symptom
duration, body mass index, irreversible organ damage
quantified by VDI and FFS scores at the time of diagnosis.
Total dose RTX dose significantly correlated with worse
general health and emotional role scores. Such relation was
not observed with total CTX and steroid doses.

GPA isaone of the mostdebilitating rheumatic conditions
with frequent organ/life threatening manifestations, long
disease duration and recurrent flares, leading to devastating
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effects of an individual’s overall well-being. With intensive
monitoring and immunosuppressive treatment, mortality
can be evaded in most cases, yet irreversible organ damage
caused by the disease and complications due to intensive
immunosuppressive treatment comprising steroids and
various immunosuppressants may lead to morbidity and
impaired HRQoL. Several studies indicated impaired
HRQoL in vasculitides.!+!%21-23]

In a cross-sectional study evaluating employment, work
disability and QoL in patients with AAV, 189 patients
with AAV were evaluated.” Specific and non-specific
questionnaires, including SF-36, were sent to the patients,
and clinical-biological data and determinants that could
affect QoL were analyzed.”¥ In this study, it was shown



that the QoL was significantly impaired in AAV patients
compared to the general population.®*¥

A systematic literature review reviewed relevant
articles on HRQoL and fatigue, as well as on AAV-related
comorbidities.’”! A significant decrease in HRQoL and an
increase in fatigue and anxiety were reported in the AAV
in this review. Also, in this review, decreased physical
component score and mental component score were
associated with fatigue, mood disorders, sleep disturbance,
and/or unemployment. A cross-sectional comparative study
which was conducted to describe aspects of HRQoL in
Mexican patients with AAV evaluated patients with AAV
and compared them to groups of patients with rheumatoid
arthritis, CKD, and healthy volunteers. In this study,
significant differences were shown only in the section of
bodily pain of SF-36.2% In a study evaluating the effect of
sinonasal morbidity on QoL in AAVs, patients with and
without ENT involvement were compared, and it was
shown that the QoL, especially in the presence of ENT
involvement, was significantly reduced.?” Studies evaluating
HRQoL according to specific involvement patterns are not
sufficient.

There have been a few studies specifically evaluating
HRQoL of patients with GPA. Faurschou et al.ll
demonstrated worse scores in all domains of SF-36 in GPA
patients with inactive disease. Walsh et al.™ reported altered
physical domains of SF-36 even at the time of diagnosis in
AAV (58.5% of the patients with GPA), particularly with
older age and neurologic involvement. Tomasson et al.ll*!
reported improvements in SF-36 scores with effective
treatment in GPA patients in comparison to baseline SF-36
values and significant correlation with disease activity. We
observed marked alterations in HRQoL in GPA patients
under remission similar to the results of Faurshcou et al.!
Remarkably, our results demonstrated sparing of mental

health.

Disease related permanent organ damage should
presumably be a major aspect regarding HRQoL in GPA.
However, previous reports have been contradictory.
Furthermore, impact of different organ systems on
HRQoL may vary. Faurschou et al.'! did not report any
significant relationship between VDI scores and HRQoL
except for a weak correlation with pulmonary domain.
Tomasson et al.'’! evaluated patients from two different
cohorts and demonstrated an inverse relationship with
physical component summary score of VDI only in
patients from one cohort. In our study we did not find out
a significant inverse correlation between any domain of
SF-36 and VDL

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 15 « Say1 / Issue 2 « Temmuz / July 2023

Effects of several other factors on HQoL in GPA had
also been evaluated. Walsh et al.™¥ reported older age as a
factor related with impaired SF-36 scores. Faurschou et al.[!
revealed number of GPA flares and disease duration do not
affect SF-36 scores. Our results demonstrated no significant
relationship between age, body mass index, symptom
duration and SF-36 scores. In addition, we also did not
observe any effect of FES score at the onset of diagnosis,
a major prognostic parameter for vasculitides, on SF-36
scores.

Effective treatment is  the
cornerstone in management of GPA. Patients with severe

immunosuppressive

manifestations and refractory/recurrent disease usually
receive potent treatment agents such as CTX and high dose
steroids, including pulse administrations, which increase
overall disease burden with addition of treatment related
complications. In addition to these conventional agents,
RTX, a CD20 B lymphocyte inhibitor, emerged as a highly
effective treatment agentin GPA. Although RTX has initially
been used for patients who do not respond to conventional
agents or could not adhere to other treatments, lately RTX
has been considered as principal induction agent particularly
in severe disease.?® Faurschou et al.! reported in 2010 that
adhering to maintenance therapy with conventional agents
was related with impaired physical component summary
scores when compared to patients who were off treatment.
In our study, we evaluated correlations between total dose of
ever administered RTX, CTX, steroids and SF-36 domains,
and observed that total RTX dose had significant inverse
correlation with general health and role emotional. As
aforementioned, RTX was traditionally used in refractory
and resistant patients, which was also valid for our cohort.
Therefore, increased RTX use may imply refractory and
recurrent disease which may be related to the alterations in
SF-36 domains.

To our best knowledge, for the first time such relation
with RTX is demonstrated. The small sample size was the
major limitation for our study which avoided advanced
statistical analyses to be executed to better demonstrate
possible effectors of HRQoL. Secondly, cross-sectional
nature of the study avoided detection of temporal changes.
Furthermore, due to the small sample size we could not
evaluate whether subdomains of VDI had any effect on SF-
36 scores. Lastly, since this is a single-center study, general
assumptions should be made carefully based on our results.

Conclusion

GPA has multiple aspects, aside from disease related
manifestations alone, which may impact the overall
well-being. HRQoL provides a perspective to patients



regarding their condition, therefore, assessment of
HRQoL may act as an extract to evaluate overall success
of the clinicians medical approach contributing to other
outcome measures. Despite advances in management of
GPA, our results suggest impairment of HRQoL is still an
issue. Furthermore, RTX treatment may be indicative of
altered HRQoL. Larger studies evaluating GPA patients
comprehensively may further clarify the major confounders

affecting HRQoL.
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Abstract (0}

Objective: This study aimed to examine scleral thickness (ST) and Amac: Bu calismada, romatoid artritli (RA) hastalarda ve saglikli

corneal parameters in patients with rheumatoid arthritis (RA) and
healthy individuals and to investigate the association of these
parameters with rheumatoid arthritis-associated interstitial lung
disease (RA-ILD).

Methods: The study recruited 59 patients with RA and 31 healthy
individuals of similar age and gender. Patient records were reviewed
for serological findings, disease activity score-28, disease duration,
and medical treatment. The RA patients were divided into two groups:
Those with RA-ILD and those without ILD (RA-nolLD). The study
measured ST at 1000, 2000, and 3000 pm from the scleral spur,
corneal volume as well as central corneal thickness for all participants.
Patients with RA-ILD were also assessed with delta high-resolution
computed tomography (A HRCT) and pulmonary function tests (PFT) to
determine the severity of ILD.

Results: The clinical and laboratory characteristics of the RA groups
were similar. There were statistically significant differences in ST1000,
ST2000, and ST3000 measurements between patients with RA and
healthy controls (p=0.007; p<0.001; p=0.001, respectively). However,
there was no correlation between ocular parameters and PFT or A
HRCT.

Conclusion: The study found that patients with RA-ILD had scleral
thinning, although there was no scleral involvement. However, this
difference was not statistically significant when compared to RA-nolLD
patients.

Keywords: Scleral thickness, corneal parameters, RA, ILD

kontrollerde kornea parametrelerinin ve sklera kalinhiginin (ST)
degerlendiriimesi ve bunlarin romatoid artrit ile iliskili interstisyel
akciger hastaligi (RA-ILD) ile iliskisinin belirlenmesi amaclandi.

Yontemler: Calismaya yas ve cinsiyet acisindan eslestirilmis 59 RA'li
hasta ve 31 saglikli kontrol dahil edildi. Serolojik bulgular, hastalik
aktivite skoru-28, hastalik stresi ve medikal tedavi gibi parametreler
kayit edildi. RA'li hastalar RA-ILD'si olanlar ve RA’sI olan ancak ILD’si
olmayanlar (RA-nolLD) olmak Uzere iki gruba ayrildi. Her katilimcinin
kornea hacmi, kornea kalinlig ve ST 1000, 2000 ve 3000 um
mesafelerde 6lctldi. RA-ILD’li hastalarda, akciger tutulum siddetini
belirlemek icin delta yuksek coztnurlukla bilgisayarli tomografi (A
HRCT) ve solunum fonksiyon testi (SFT) yapildi.

Bulgular: RA’ll hastalar ile saglikli kontroller arasinda karsilastirildiginda
ST1000, ST2000 ve ST3000 seviyelerindeki 6lctimleri istatistiksel
olarak farkli bulundu (sirasiyla p=0,007; p<0,001; p=0,001). Okdler
parametreler ile SFT veya A HRCT arasinda korelasyon yoktu.

Sonuc: RA-ILD hastalarinda skleral tutulum olmamasina ragmen,
skleral incelme vardir, ancak RA-nolLD hastalarina kiyasla istatistiksel
olarak anlamli bir farklilik géstermezler.

Anahtar Kelimeler: Skleral kalinlik, korneal parametreler, RA, ILD
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Introduction

Rheumatoid arthritis (RA) is a disease that causes
inflammation in the body and primarily affects the joints
but can also cause symptoms in other parts of the body.
1 Ocular manifestations occur in 25% of RA patients
and may lead to complications like scleritis, keratitis,
retinal detachment, episcleritis, keratoconjunctivitis sicca,
peripheral corneal ulceration, and choroiditis, which can
negatively impact a patient’s quality of life.**! Studies have
suggested that ocular pathologies in RA are linked to serum
levels of tumor necrosis factor-alpha (TNF-a), IL-6, IL-
23, TGF-B2, and MMPs.*# Interstitial lung disease (ILD)
is another extra-articular manifestation (EAM) of RA
that can lead to poor prognosis and increased morbidity
and mortality.”! Therefore, all RA patients should be
assessed for ILD, as it can cause irreversible lung damage.
Various factors like TNF-a, TNF-B, interleukin (IL)-1,
IL-4, IL-5, IL-13, vascular endothelial growth factor, and
platelet-derived growth factor have been implicated in the
development of ILD.[I

There are few studies in the medical literature that
investigate corneal parameters and scleral thickness (ST) in
patients with RA. The prevalence of scleral inflammation
in RA is reported to be between 0.63% to 0.67%.01"1 RA
can cause mild episcleritis or full-thickness scleritis, which

2] Scleral tissue

may lead to scleral melting in rare cases.
destruction and immune complex deposition have been
linked to scleral melting." A published study reported
no significant difference between RA patients and healthy

controls in terms of ST.

T'o date, no study has explored the relationship between
ILD and ocular parameters in patients with RA. This study
aimed to assess corneal parameters and ST in patients
with RA and healthy controls, as well as determine their
association with ILD.

Materials and Methods

This study was conducted as a cross-sectional study
by including RA patients who were monitored by the
rheumatology clinic and healthy individuals who underwent
routine ophthalmology examinations at the same hospital.
The diagnosis of RA was established by a rheumatologist
using the American College of Rheumatology diagnostic

criteria for RA.IP%!

Prior to participating, all individuals were informed
about the study’s purpose and provided written consent.
The study was conducted in accordance with the principles
of the Helsinki Declaration and was approved by the Local
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Ethics Committee of Pamukkale University (approval
number: 60116787-020-110161).

"This study aimed to collect various data from participants,
including age, sex, body mass index (BMI), weight, height,
disease duration, serological findings, and disease activity
score-28 (DAS-28). Medical treatment of patients was also
documented, and all patients underwent a thorough physical
examination. Additionally, hematological parameters such
as C-reactive protein, erythrocyte sedimentation rate, anti-
citrullinated protein antibody (ACPA), and rheumatoid
factor (RF) were studied.

Patients were subdivided into two groups based on their
clinical features, high-resolution computed tomography
(HRCT) results, and pulmonary function tests (PFT).[1+18!
The groups included patients with RA-ILD and patients
with RA-noILD. The clinical, radiological, histological, and
PFT results of the RA-ILD group are presented in Table 1.

To assess the extent and severity of ILD, the delta
HRCT scoring system was used," and all HRCT scans were
evaluated and scored by two board-certified radiologists.
The radiologists were blinded to the characteristics of the
patients and had seven and three years of experience in
thoracic imaging, respectively. The mean scoring system of
A HRCT in patients with RA-ILD is shown in Table 2.

Evaluation of Ocular Parameters

All  participants underwent a  comprehensive
ophthalmological examination, which included visual
acuity testing, measurement of intraocular pressure,

fundus,

error, biomicroscopy, and measurements of ST and

evaluation of the assessment of refractive

Table 1. Description of incident RA-ILD cases (n=22)

Clinical, radiological, and PFT parameters

n (%) or mean = SD

-Dyspnea 12 (54.5)
-Dry cough 14 (63.6)
-Fatigue 18 (81.8)
-Weakness 11 (50)
RA-ILD subtype

-Cellular NSIP 6(27.2)
-Fibrotic NSIP 7 (31.8)
-UIP/AIP/DAD 9 (40.9)
Pulmonary function test results

-Percent predicted FEV1 83.2+15.4
-Percent predicted FVC 78.9+17.7
-FEV1/FVC 82.4+4.8
-DLCO 63.4+21.4

RA-ILD: Rheumatoid arthritis-associated interstitial lung disease, NSIP: Non-specific
interstitial pneumonia, UIP: Usual interstitial pneumonia, AIP: Acute interstitial
pneumonia, DAD: Diffuse alveolar damage, PFT: Pulmonary function test, FEV1:
Forced expiratory volume in 1 second, FVC: Forced vital capacity, SD: Standard
deviation




corneal parameters. Individuals who had active ocular
inflammation, glaucoma, corneal or lenticular opacity, an
active ocular surface disorder such as dry eye, refractive
errors greater than =2 diopters, current or recent use of
topical eye drops, a history of ocular surgery or trauma, or
who failed to cooperate during any of the measurements
were excluded from the study. To eliminate the potential
effects of diurnal variations, all measurements were
performed between 9:00 am and 11:00 am.

Measurement Techniques

To ensure fairness, one eye of each participant was
randomly selected for analysis using a random number
generator. An independent expert, who was not aware of the
participants’ characteristics, evaluated the ST and corneal
parameters.

ST

ST was assessed using a spectralis anterior segment
module optical coherence tomography (AS-OCT) device
manufactured by Heidelberg Engineering GmbH,
Germany. Participants were instructed to fixate on a target
while the measurement was taken at a nasal gaze angle of 45
degrees, which was repeated three times for optimal image
quality. Only high-quality images were deemed suitable for
ST measurement, and patients who were uncooperative or
had poor-quality images were excluded from the analysis.
On each image, SS and ST were manually located. To
minimize measurement errors, ST was assessed at three
distances from SS, specifically 1000, 2000, and 3000 pm.
The outer border of the sclera was identified using the deep
episcleral vascular plexus, a narrow hypo-reflective region
located outside the solid scleral tissue.

Corneal Parameters

The corneal parameters were measured using an Oculus
Pentacam HR device from Oculus, Wetzlar, Germany. The
device automatically measured the central corneal thickness
(CCT) and corneal volume (CV) and the corneal density
was calculated from an optimal quality image obtained after
multiple measurements. Images were obtained from 90° to
270° for each participant.

Table 2. A HRCT scoring system of patients with RA-ILD

Statistical Analysis

The sample size for the study was determined using
G*power 3.1 software, which indicated that at least 72
participants were needed to detect a large effect size (f=0.40)
between the RA-ILD and RA-nolLLD groups, with a type 1

error rate (a) of 0.05 and a study power of 0.85.1"7

Data analysis was performed using Statistical Package for
Social Sciences (SPSS) version 22.0 for Windows (Chicago,
IL, USA). Descriptive statistics were used to summarize
demographic  characteristics. ~ Continuous  variables
were presented as mean = standard deviation or median
(minimum and maximum values), while categorical variables
were presented as numbers and percentages. The normality
assumption of the data was tested using the Kolmogorov-
Smirnov test. Non-parametric tests were used to evaluate
non-normally distributed data. Spearman’s correlation
analysis was used to evaluate the correlation between non-
parametric variables, with a correlation coefficient (r) of 0.8
considered excellent agreement. Intergroup comparisons
were conducted using the post-hoc Bonferroni correction
(Mann-Whitney U test) and the Kruskal-Wallis variance

analysis, with a significance level of p<0.05.

Inter-observer variability was assessed by having two
different radiologists evaluate participants’ HRCT scans on
the same day (A and B same day). The mean values evaluated
by each observer were compared to assess inter-observer
variation. The average standard deviation was calculated for
each probe, and the intra-class correlation coefficient ICC)
was computed using a two-way random model, along with
corresponding 95% confidence intervals (CI). An ICC of
0.75-0.9 indicates good reliability, while values greater than
0.90 indicate excellent reliability.?"

Results

In this cross-sectional study, 62 patients with RA and
31 healthy controls were initially recruited. Three patients
were excluded due to comorbidities. Thus, 59 patients with
RA (12 males, 47 females; mean age: 54.4+9.3 years; range,
45.1 to 63.7 years) were included. Disease duration was
4.5+4.21 years and DAS-28 was 2.9+0.4. Based on detailed

Components mean + SD RUL RML RLL LUL LLL
Ground glass opacity 0.9+0.6 0.9+0.9 1.0£1.25 0.8+0.70 1.2+1
Fibrosis 1.1£0.5 1.1£1.0 1.2+£1.15 0.9+0.70 1.0£1.3
Bronchiectasis 0.7+0.7 0.1£1.1 1.4+1.0 0.2+0.2 1.2+1.2
Honeycombing 0.1+0.25 0 0.4+0.1 0.1+0.20 0.4+0.1

Total HRCT score

18+11.0

A HRCT: Delta high-resolution computed tomography, ILD: Interstitial lung disease, LUL: Left upper lobe, LLL: Left lower lobe, SD: Standard deviation, RUL: Right upper lobe,

RMIL: Right medial lobe, RLL: Right lower lobe
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examinations, 22 patients with RA-ILD were assigned to
group 1, 37 patients with RA-noILD were assigned to group
2, and 31 healthy controls were assigned to group 3. These
groups had similar age and gender distribution, and BMI
(p=0.312, p=0.752, p=0.789). Additionally, patients with
RA-ILD and RA-nolLLD had comparable disease duration,
DAS-28 scores, serum RF and/or ACPA levels, laboratory
results, and medical treatment (p>0.05) (Table 3).

ST measurements were obtained at three distances and
the corneal parameters were evaluated in all groups. ST
measurements were significantly different between patients
with RA and healthy controls (p<0.05). However, patients
with RA-ILD and RA-noILLD had similar ST measurements

at all distances, as well as corneal parameters (p>0.05).
There was no correlation between ST measurements at
three distances, corneal parameters, and AHRCT scores.
Inter-observer agreement for AHRCT scores was excellent
(ICC=0.955; 95% CI, 0.969-0.995). Additionally, there was
no significant correlation between ocular parameters and

PFT (p>0.05) (Table 4).

Discussion

RA can cause lung involvement in up to 60% of patients,
making it the most common EAM associated with the
condition.”! Additionally, RA can cause eye problems in
39% of patients, which can result in varying degrees of

Table 3. Comparison of clinical and demographic characteristics and measurements of ocular parameters

Group 1 (n=22) Group 2 (n=37) Group 3 (n=31) p-value Mann-Whitney U
RA with ILD RA without ILD healthy test with Bonferroni
controls correction

Demographic and clinical parameters

Male n (%) 5(23) 7(19) 6+19 0.752

Age (year), mean + SD 56.1+8.5 54.2+9.8 52.3+7.6 0.312

BMI, kg/m?, mean + SD 25.0+2.8 22+3 25.1£2.5 0.789

Disease duration (years), mean + SD 5.9+3.2 7.4+5.2 - 0.323

DAS-28, mean + SD 2.8+0.5 3.0+0.6 - 0.724

-RE IU/mL, mean + SD 67+75 74+66 - 0.135

-ACPA, mean + SD 151+£216 107104 - 0.296

-CRP mg/dL, mean + SD 7+10.1 5+6.5 - 0.282

-ESR, mm/hour, mean + SD 24422 26.0£19 - 0.411

Medical treatment

- Glucocorticoid use n (%) 10 (45) 20 (54) - 0.116

- cDMARDS use n (%) 8 (36) 24 (64.8) - 0.247

-Biologic DMARD use n (%) 12 (54.5) 15 (40.5)

Scleral thickness, um
Group 1= Group 2,
p=0.338

~ST1000, mean  SD 611.5:81.7 618.0+114.8 559.8+40.8 0.007* S:())L.Jgo?éf Group 2,
Group 3 < Group 1,
p=0.015*
Group 1= Group 2,
p=0,222

-ST2000, mean + SD 606.2+78.2 639.62+104 531.9+46.3 <0.001* SL%L.JOF)O?: Group 2,
Group 3 < Group 1,
p<0.001*
Group 1= Group 2,
p=0.152

-ST3000, mean + SD 605.8+76.7 645.7+109 557.1+39.7 0.001* SL%L.J(E)O?: Group 2,
Group 3 < Group 1,
p=0.015*

Corneal parameters

--CV, mm?3, mean + SD 58.2+2.5 57.2+5.9 59.7+2.6 0.092

--CCT, =<m, mean + SD 526.6+28.6 535.4+31.9 545.3+26.7 0.095

Kruskal-Wallis test was used. *p<0.05: statistically significant, RA: Rheumatoid arthritis, ILD: Interstitial lung disease, cDMARDS: Conventional disease-modifying antirheumatic
drugs, bDMARDS: Biologic disease-modifying antirheumatic drugs, RF: Rheumatoid factor, ACPA: Anti-citrullinated protein antibody, CRP: C-reactive protein, ESR: Erythrocyte
sedimentation rate, ST1000: Scleral thickness at a distance of 1000 um from scleral spur (SS). ST2000: Scleral thickness at a distance of 2000 um from SS, ST3000: Scleral
thickness at a distance of 3000 um from SS, D: Diopter, CCT: Central corneal thickness, CV: Corneal volume, SD: Standard deviation, BMI: Body mass index
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Table 4. Spearman’s rank correlation coefficients of A HRCT scores and clinical variables with ocular parameters

HRCT score FVC FEV1/FVC FEV1

p r p r p r p r
Ocular parameters
ST1000, e=<m 0.515 0.155 0.387 0.205 0.300 -0.244 0.106 0.44
ST2000, #=<m 0.925 0.23 0.215 0.290 0.096 -0.382 0.853 0.110
ST3000, #=<m 0.680 0.98 0.169 0.320 0.068 -0.416 0.644 0.148
CV, mm? 0.979 0.06 0.848 0.46 0.607 -0.122 0.619 0.119
CCT, &=<m 0.689 0.95 0.749 0.76 0.158 -0.328 0.812 0.57

* p<0.05, statistically significant, ST: Scleral thickness, ST1000: Scleral thickness at a distance of 1000 um from scleral spur (SS). ST2000: Scleral thickness at a distance of 2000
um from SS, ST3000: Scleral thickness at a distance of 3000 um from SS, D: Diopter, CCT: Central corneal thickness, CV: Corneal volume, HRCT: High-resolution computed

tomography, FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 second

morbidity.?” The development of extra-articular findings
in RA is linked to cytokines such as TNEF, IL-1, and IL-
6, which are thought to cause inflammation due to an
imbalance between pro- and anti-inflammatory cytokines.
231 RA is believed to be caused by a microenvironment that
promotes the breakdown of collagen, which can lead to
keratitis starting from the perilimbal cornea and spreading
toward the central cornea, causing perforations and corneal

melting .+

Unfortunately, there are limited studies evaluating
corneal parameters and ST in RA and other connective
tissue diseases. A study by Gokmen et al.l''! found that RA
patients had a statistically thinner ST than healthy controls
due to reasons such as the destruction of scleral tissue and
subclinical immune deposition. However, the same study
reported that the corneal parameters of RA patients were not
different from those of healthy controls, likely because of the
suppression of systemic inflammation secondary to the use
of immunosuppressive drugs./) On the other hand, Kaya et
al.?% found that systemic lupus erythematosus patients had a
thicker ST than healthy controls, possibly due to subclinical
inflammation and connective tissue involvement. Another
study had similar results in patients with systemic sclerosis.!'”
Our study showed that RA patients had statistically thicker
ST but thinner corneal parameters compared to healthy
controls, possibly due to subclinical inflammation and the
use of immunosuppressive drugs. However, more research
is needed to confirm this relationship.

According to the literature, several biomarkers have
been linked to RA-ILD, including MMP-1, IL-18, and IL-
13.27 These biomarkers are associated with collagenous
pathologies, which are relevant because the sclera has a
dense collagenous structure made up of primarily collagen
I fibers (90%), collagen III fibers (5%), and proteoglycans.
81 A published study suggests that MMP-1 is the primary
enzyme responsible for breaking down interstitial collagen
types I and IIL.*" Additionally, Firszt et al.B” reported that
IL-13 induces collagen type-1 expression through matrix

Kaymaz et al. The RA-ILD and ocular parameters

metalloproteinase-2 and transforming growth factor-01,
while Kim et al.?!Y found that IL-18 directly downregulates
collagen production via Ets-1 and the ERK pathway in
human dermal fibroblasts, indicating antifibrotic properties.
These findings suggest that the sclera, with its collagenous
structure, may be particularly susceptible to the effects of
RA-ILD. However, further research is needed to establish a
definitive relationship.

The measurement of CCT is crucial for the diagnosis
and management of glaucoma since it affects intraocular
pressure (IOP) readings.??! Previous studies have shown that
thicker corneas result in falsely high IOP readings, while
thinner corneas produce falsely low readings.?? Despite
RA primarily affecting the cornea and ocular surface, little
information is available on the relationship between CCT
and CV in RA patients. Prata et al.’¥ reported that CCT
was slightly thinner in RA patients compared to healthy
individuals, although the difference was not significant.
Villani et al.PY reported a significant difference in CCT
between RA patients and healthy controls. Nevertheless, a
published study found no significant differences in CCTs
between RA and control eyes, and CCT was not associated
with RA activity.® In our study, we compared CCT and
CV in RA patients with and without RA-ILD and found no
significant differences between these groups and healthy
controls. This may be due to the immunosuppressive
treatments used by RA patents, which may suppress
inflammatory and catabolic cytokines that cause corneal
thinning.?¢!

RA can affect various anatomic structures such as
parenchyma, pleura, upper and lower airways, and vascular

structures,

I leading to a wide range of HRCT findings.
In our study, we used HRCT scoring to assess the severity
of lung involvement, but we should note that this scoring
system does not account for nodules, mosaic perfusion,
or pleural effusion in RA-ILD patients. Therefore, this
limitation might have affected the relationship or correlation

between ocular parameters and the HRCT score. To obtain



more accurate data, we could have used a scoring system that
includes all HRCT findings.

Study Limitations

Our study has three potential limitations. First, the
correlation between ocular parameters and diffusing capacity
of the lungs for carbon monoxide (DLCO) could not be
evaluated due to patient unwillingness and non-compliance
with the test. Second, since the study was cross-sectional,
we could not determine if ocular involvement or pathology
developed in subsequent follow-ups. However, RA patients
included in the study did not have any ocular involvement
symptoms or physical examination findings. Third, the
Coronavirus disease-2019 pandemic resulted in some RA-
ILD patients being lost to regular outpatient follow-up due
to intensive care and mortality anxiety, leading to a smaller
sample size of RA-ILD patients in our study.

Conclusion

The ST of RA-ILD patients was found to be
slightly thinner compared to RA-nolLD patients, but
this difference was not statistically significant, even
though there were no signs of inflammatory vasculitis,
scleromalacia, or active scleritis, and patients were receiving
active immunomodulatory treatment. The observed
lack of significant difference in ST could be related to
the biomarkers associated with RA-ILD. It is therefore
recommended that patients with RA-ILD undergo regular

follow-up with AS-OCT for scleral evaluation.
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Serum triggering receptor expressed on myeloid cells-1
(TREM-1) levels may be associated with disease activity
in patients with familial Mediterranean fever

Ailevi Akdeniz atesi tanili hastalarda serum triggering receptor expressed on myeloid cells-1 (TREM-
1) diizeyleri hastalik aktivitesi ile iliskili olabilir
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Abstract

Objective: Familial Mediterranean fever (FMF) is the most common
monogenic autoinflammatory disease, which is characterized by self-
limited attacks of serositis, fever, and arthritis. Triggering receptor
expressed on myeloid cells-1 (TREM-1), a member of the inflammatory
immunoglobulin superfamily member, is expressed by neutrophils,
monocyte, and macrophages and has a role in promoting inflammatory
cascade. The study aimed to evaluate serum soluble TREM-1 (sTREM-1)
levels in patients with FMF and compare them according to clinical
status.

Methods: A total of 65 FMF patients diagnosed with Eurofever
criteria, and 21 healthy controls were enrolled in the study. Patients
who were followed in Gazi University Rheumatology Outpatient Clinic
were included prospectively and separated into three groups; 1. attack
period, 2. remission period, and 3. in remission and have amyloidosis.
STREM-1 levels were assessed from peripheral blood.

Results: Age, sex, duration of disease, and genetic mutations were
similar between groups. Patients during the attack period have a
significantly higher rate of fever and peritonitis attacks compared
to other groups. There was also no significant correlation between
the level of sSTREM-1 and ongoing inflammation, but have a positive
correlation with body mass index and age; also, a negative correlation
with Autoinflammatory Disease Activity index score (p<0.05).

Conclusion: Serum sTREM-1 levels may have a predictive role in the
clinical activity of FMF patients.

Keywords: Familial Mediterranean fever, clinical activity, STREM-1

0Oz

Amac: Ailevi Akdeniz atesi (FMF) serosit, ates ve artrit ataklar ile
karakterize olan en yaygin monojenik otoenflamatuvar hastaliktir.
Enflamatuvar immunoglobulin stiper aile Gyesinin bir tyesi olan myeloid
htcreler-1 (TREM-1) nétrofiller, monosit ve makrofajlar tarafindan
Uretilir ve enflamatuvar kaskadin alevlenmesinde rol oynar. Calismada,
FMF'li hastalarda serum cozintr TREM-1 (sTREM-1) seviyelerinin
degerlendirilmesi ve klinik durum ile karsilastirilmasi amaclanmistir.

Yontem: Eurofever kriterleriyle tani konulmus olan toplam 65 FMF
hastasi ve 21 saglikli kontrol calismaya dahil edilmistir. Gazi Universitesi
Romatoloji Klinigi'ni izlenen hastalar prospektif olarak calismaya
alinmis ve Gc gruba ayrilmistir; 1. atak dénemi, 2. interatak donem, 3.
amiloidoz pozitif hastalarda interatak dénemidir. STREM-1 seviyeleri
calisma grubu Uyelerinden alinan periferik kandan alinan serum
orneklerinde degerlendirilmistir.

Bulgular: Yas, cinsiyet, hastalik stresi ve genetik mutasyonlar gruplar
arasinda benzerdi. Ayrica STREM-1 seviyesi ile devam eden enflamasyon
arasinda 6nemli bir korelasyon yoktu, ancak vicut kitle indeksi ve
yasla pozitif bir korelasyon mevcuttu. Ayrica Otoenflamatuvar Hastalik
Aktivite indeksi puaniyla negatif bir korelasyon saptandi (p<0,05).

Sonuc: Serum STREM-1 seviyelerinin  FMF hastalarinin  klinik
aktivitesinde 6ngdéruct bir rolt olabilir.

Anahtar Kelimeler: Ailevi Akdeniz atesi, STREM-1, klinik aktivite
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Introduction

Familial Mediterranean fever (FMF) is the common
hereditary autoinflammatory disease that primarily affects
East Mediterranean populations like Turks, Jews, Arabs, and
Armenians. Disease is caused by the MEF}” gene mutations,
which encode a protein called pyrin, which has regulatory
functions on the innate immune system.!! Because of
the pathophysiological pathway is associated with innate
immune system, mechanisms underlying FMF pathogenesis
have many immune pathways including intracellular danger
sensors, inflammasomes, pyroptosis and NET osis.!

Colchicine is an ancient and effective treatment for
suppressing clinical activity and ongoing inflammation and
decreasing risk of damage.?' IL-1 antagonists are also effective
options for patients who have colchicine resistance and/or
intolerance.’! Disease activity is assessed with frequency,
severity, and duration attacks as well as with C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR) and
serum amyloid A (SAA) levels at attack-free period. AIDAI
score was conducted for numeric evaluation of clinical
activity of disease and included all clinical parameters listed
in the description of activity and ranges between 0-9.1

Soluble TREM-1 (sTREM-1) is a member of the
immunoglobulin superfamily and is measured in human
studies in two forms: soluble and membrane-bound.?’! When
a membrane-bound form of sSTREM-1 is activated, toll-like
receptor-induced cytokines like TNF, IL-1b, IL-6, and
IL-8 increase. So STREM-1 levels propagate the severity
of inflammation.’”! As a result, plasma sSTREM-1 levels
increased in serum and affected regions like pleural fluid,
bronchoalveolar lavage, and cerebrospinal fluid./”

Many studies described the relationship between
STREM-1 levels and the activity of autoimmune diseases.
Synovial fluids of patients with RA showed higher
STREM-1 compared to gouty and osteoarthritis.’! In a
murine model of collagen-induced arthritis, decreasing
STREM-1 levels suppressed inflammation of synovial fluid
and treated arthritis.””? Also, in patients with systemic lupus
erythematosus, serum STREM-1 levels were significantly
increased and positively correlated with disease activity
score and predictive for neuropsychiatric involvement.!'”

STREM-1 levels were studied at Adult-onset Still
disease (AOSD) and FMF from autoinflammatory diseases.
STREM-1 levels were increased in patients with AOSD and
were predictive of the chronic course.' Also, patients with
FMEF levels of sSTREM-1 were associated with the presence
of amyloidosis in two distinct studies.'>*! The originality of
our study originated from that we compared sSTREM-1 levels
with the clinical activity scores of patients. We hypothesized
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that serum levels of sSTREM-1 may be associated with the
clinical activity of FMF.

Materials and Methods

Study Design

The study was a cross-sectional study conducted in the
outpatient clinic between March and September 2022.
Patients who have been diagnosed with FMF according to
Eurofever criteria and above 18 years old were included in
the study. Patients who were younger than 18 years old
and have other autoinflammatory diseases were excluded.
Clinical demographic features, genetic mutations, median
levels of serum CRP and ESR levels at attack-free period,
and spot urinary excretion of protein/creatinine ratio were
recorded. Severity, duration, frequency of attacks, current
medications, and colchicine resistance/intolerance were also
entered into registry records. The dominant attack type
is determined based on the type of attack that the patient
experienced most frequently during the entire duration
of the disease. All study protocol was compatible with the
Declaration of Helsinki. Informed consent was obtained
from all participants and kept in study documents. The
Local Ethical Committee of Gazi University approved the
study (approval number: 622, date: 25.12.2017).

Definition of Clinical Status

Auto-Inflammatory Diseases Activity index (AIDAI)
was calculated for all patients to obtain a clinical score.
4 Colchicine resistance is defined as typical attacks of
disease which have a frequency of once-a-month and/or
high levels of acute phase proteins at an attack-free period
for a minimum of 3 months."™ Damage was assessed with
parameters of the Autoinflammatory Disease Damage index
like amenorrhea, infertility, joint diseases, chronic renal
disease, and insufficiency which are not explained with other
reasons. !l

Laboratory Examinations

Serum venous blood samples were taken from all
participants and centrifugated at 3000 rpm for 10 minutes
and stored at -80 °C. Blood samples from the attack
period were taken within first 6 hours of the attack. Blood
STREM-1 levels were studied by ELISA method via
Elabscience- Human Strem-1 (E-EL-H1596) kit and results
were expressed as pg/mL.

Statistical Analysis

Results were analyzed with SPSS statistical program
21.0 version. The distribution of all numeric variables was



assessed with one sample Kolmogorov-Smirnov test and all
of them showed irregular distribution. Kruskal-Wallis and
Mann-Whitney U tests were used according to the number
of compared groups. Nominal parameters were compared
with chi-square test. Correlations of numeric variables were
performed with Pearson’s test. P values under 0.05 were
accepted as statistically significant.

Results

Table 1
participants. The mean age of the study group was

shows all demographic features of the

35.6£11.6 and patients with amyloidosis have a significantly
higher mean age (39.7+9.6 years) when compared to other
groups (p=0.038). Dominant attack types were peritonitis
and fever for patients during the attack period; peritonitis
for those at attack-free period and arthritis for patients
with amyloidosis. The percentage of fever and peritonitis
were significantly different between FMF groups (p=0.025
and p=0.046, in order). Twenty-five patients were treated
with only colchicine with maximal tolerable dose (38%), 7
patients were treated with only IL-1 antagonists because

Table 1. Demographic and clinical properties of the study group

of colchicine intolerance (10.7%) and 32 patients were
treated with colchicine and IL-1 antagonists because of
colchicine resistance (51.3%). Patients treated with IL-1
antagonists were significantly higher in patients with
amyloidosis and colchicine dose was lower when compared
to patients without amyloidosis because of the restriction
of glomerular filtration rate (p=0.002). Most of the patients
were in remission respecting to AIDAI score [median: 4
(interquartile range: 3.75)], patients with attack periods were
also in remission but have occasional attacks when triggering
factors were increased. Ten (15%) patients have high AIDAI
score and the distribution between groups was similar.

Plasma sTREM-1 levels were similar between all study
groups (p>0.05, Table 2, Figure 1). Patients at attack period
and amyloidosis did not show higher levels of sSTREM-1
when compared to other groups. Correlation analysis
showed a positive correlation of STREM-1 levels with age
(r=0.384, p<0.001) and body mass index (r=0.331, p=0.003);
controversially a negative correlation with AIDAIT score (r=-
0.307, p=0.014). As expected, patients in the attack period
had significantly higher levels of CRP and ESR and patients

Patient at attack Patients at attack- Patients with Healthy control p
period (n=16) free period (n=30) amyloidosis (n=19) (n=21)
Age [years, median (IQR)]? 35(17) 28 (15) 42 (11.5) 29.5(18.8) 0.038
Sex (number of patients, female/male) 8/8 15/15 5/14 9/12 0.38
Smoking (number) 7 (43.75) 14 (46.6) 8(42.1) 6 (28.5) 0.27
Education (number)°
Primary school 2 2 3 1
Middle school 1 2 3
High school 7 I 5 013
University 4 15 6 11
Body mass index [kg/m? median (IQR)] 26.6 (9.14) 22.09 (6.65) 21.22 (6.51) 23.25 (4.52) 0.22
Duration of disease [years, median (IQR)] 14 (12.3) 16 (10.5) 20 (14) - 0.19
Type of attacks [number (%)]¢
Fever 12 (75) 1 3.3) 6(31.5) 0.025
Peritonitis 12 (75) 24 (80) 9 (47.3) 0.046
Pleuritis 6 (37.5) 1 6.6) 3(15.7) 0.24
Arthritis 12 (75) 21(70) 11 (57.8) 0.52
Erysipeal-like erythema 3(16.7) 5(16.6) 0 - 0.14
Mutations [number (%)]¢
M694V 17 28 25
M680I 4 8
R761H 2 0 -
V726A 1 2 1 0.92
R202Q 1 1 0
F479L 0 0 1
E148Q 0 7 1

2Statistical difference is caused between attack-free and amyloidosis groups, ®Data is available for 72% of the study group, “Participants at the control and attack-free period
have a similar duration of education; but higher compared to other groups, “Differences were caused from amyloidosis group, ¢Other types of attack like myalgia and orchitis
were not available in the study population, “Number of single gene mutations was counted to result, some data is missing. IQR: Interquartile range
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with amyloidosis had higher levels of median proteinuria
when compared to other FMF groups (p=0.036,0.001 and
<0.001 in order, Table 2). But when CRP and ESR levels
at attack-free were compared, all patient groups had similar
CRP and sedimentation levels (p=0.942).

Discussion

patients at the attack and attack-free periods, and also
correlation was not observed with CRP and ESR levels.
But they showed higher levels of sSTREM-1 in patients with
amyloidosis even though SAA levels (SAA) were normal.l'!
In another study, patients with FMF (42 with amyloidosis)
and for control, 5 patients with AA amyloidosis secondary
to other inflammatory diseases, and 20 healthy individuals

In this study, we observed for the first time, plasma were enrolled. Soluble TREM-1 levels were significantly

STREM-1 levels were negatively correlated with the higher in the FMF amyloidosis group compared to FMF

clinical activity score of FMF patients. Mean levels were without amyloidosis and healthy controls whereas levels

not correlated with markers of ongoing inflammation. were similar between FMF patients and healthy controls.

. . 131 i
Meanwhile, sSTREM-1 levels were not found elevated in Our results were not showed any difference between

FMF patients when compared to healthy controls patients with/without amyloidosis. Compatible with Ugurlu

o ) and Egeli"¥ results, we did not show any difference between
Soluble TREM-1 levels were first studied in patients

with FMF in 2019 by Gorlier et al.'?l. They enrolled 56
FMEF patients and 6 of them had amyloidosis. Similar to

patients and healthy controls. These studies showed a
significant relationship between serum levels of STREM-1
o i and amyloidosis whereas our results did not align with these
our results, no significant difference was observed between results. The first report in 2019, compared 6 amyloidosis

patients with 50 FMF patients, and the other 42 amyloid-

8.000,00- positive FMF patients with 20 patients without amyloidosis.
* Study population may affect results and there is more
6.000,00 uniform distribution in the number of groups in our study.
g We also did not observe a significant correlation between
& ° 3 sTREM-1, CRP, and ESR levels. In our study majority of
_I_ patients were in remission and median levels of CRP and
nal é JE— | | % ESR were similar during the attack-free period. We suggest
o l _i_ —:— : that fewer patients with active disease as part of our study
CONTROL ATTACK GROIJP[NTERA"ACK AMYLODOSIS may have an impact on this outcome. sSTREM-1 levels did
notincrease in patients during the attack period in our study,
Figure 1. Independent Samples Kruskal-Wallis test compatible with previous results.'*) So, we can conclude that
Table 2. Clinical and laboratory features of patients
Patient at attack Patients at attack-free  Patients with amyloidosis p
period (n=16) period (n=30) (n=19)
Colchicine dose [mg/day, (median (IQR)] 1(1.38) 1.25(1) 1(1) 0.92
Treatment
Only colchicine 6 18 1
Colchicine+IL-1 antagonists 7 10 16 NA
Only IL-1 antagonits 3 2 2
AIDAI score [median (IQR)]? 3.5(5.25) 4 (4.5) 0 (4) 0.036
Corresponding inflammatory disease®
Spondylitis [number (%)] 3 5 3
Psoriasis [number (%)] 0 0 2 0.9
Vasculitis [number (%)] 1 1 1
CRP [mg/L, median (IQR)]¢ 10.5(11.25) 3(4,8) 4(7) 0.036
ESR [mm/hour median (IQR)] 19.5(17.5) 13(9) 18.5(18.25) 0.001
(LIJSE;‘;\]zy protein/creatinine excretion [mg/day median 87.5 (94) 74 (81) 1542 (1791) <0.001
STREM(pg/mL median(IQR)) 1256 (940) 1076 (855) 1296 (772) 0.67

?Difference is caused by the attack group, ®There were no any patients with corresponding Behcet’s or Inflammatory bowel disease, “Difference is caused by attack group,
dDifference is caused from amyloidosis group. AIDAI: Autoinflammatory diseases activity score, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, IL-1: Interleukin 1,
IQR: Interquartile range, STREM: Serum triggering receptor expressed on myeloid cells-1
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STREM-1 levels are not a useful tool for predicting FMF
attacks.

In our study age and body mass index, had a positive
correlation with serum TREM-1 levels. Macrophages located
in adipose tissue contribute to low-grade inflammation that
causes metabolic dysfunction in obese patients. TREM-1 is
also secreted by myeloid cells in adipose tissue and recently,
this marker had studied in obese and normal-weight patients.
07 They showed a positive correlation between sTREM-1
levels and BMI, but not with CRP levels. Considering that
data, BMI affects serum levels of sSTREM-1. The relationship
between age and sSTREM-1 levels is controversial in previous
studies. Some studies showed a correlation between age and
STREM-1 levels.'*"#1°] Minimal increased inflammatory
activity is described for people at increasing ages.”*??! So,
this relationship may be related to physiological changes.

Also, we found a negative correlation between clinical
activity score and sSTREM-1 levels in patients with FMF.
Despite the growing information about FMF pathogenesis,
pyrin’s mechanisms of immune system regulation remain
unclear and often contradictory. IFN-y, TNF-a, IL-6, IL-
12, and IL-17 are increased in FMF even in the attack-free
period, 1L-4,17,22 were found to be normal in patients
with FMF when compared to healthy controls.”! In the
same study, they have shown that IL-1 levels were also
similar between patients and healthy controls despite the
important effect of this interleukin in the pathogenesis. A
negative correlation between clinical activity and sTREM-1
levels may be associated with Th1/Th2/Thl7 pathway
disturbances related to the predominance of innate immune
system response. More studies are needed to elucidate this
topic. However, the presence of markers associated with the
clinical activity may be useful in clinical practice, especially
for patients who are not competent to describe attack
history.

STREM-1 levels were proven to have a relation with
higher disease activity in many autoimmune conditions like
scleroderma, systemic lupus erythematosus, and rheumatoid
arthritis. Also, it is involved with systemic manifestations
of these conditions like SLE- thrombosis, neuropsychiatric
SLE, and scleroderma-pulmonary involvement.!'**#! Also,
in autoinflammatory conditions, a recent study showed
higher sSTREM-1 levels in AOSD patients with higher
disease activity. They also showed that sSTREM-1 levels
are an independent risk factor for the chronic course of
AOSD."I 'The clinical course of AOSD is highly diverse
and has different cytokine pathways. The systemic pattern
favors the IL-1b, IL.-18, and IFN-c, whereas IL.-6, TNF-a,
and IL-8 predominate in the chronic articular pattern.?®
Systemic involvement of AOSD mostly has an implication
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of autoinflammatory disease more than chronic course. The
relationship between sTREM-1 and other autoinflammatory
conditions has not been documented yet.

Study Limitations

This study has some limitations. Firstly, we were unable
to collect SAA due to technical deficiencies in our laboratory.
There is a strong relationship between SAA levels and the
risk of amyloidosis.?” Also, our study population is mostly
composed of patients without ongoing inflammation and
in remission period. The inclusion of inadequately treated
patients can increase the reliability of the data.

Conclusion

Higher levels of sSTREM-1 are associated with the
clinical activity but are not predictive of attack period and
amyloidosis in patients with FMF. sTREM-1 is not superior
to non-specific acute phase reactants in FMF especially
when patients are in an attack period.
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® Hazan Karadeniz', ® Nilgin Yilmaz Demirci?2, ® Mahi Nur Cerit?, ® Seriyye Allahverdiyeva3, ® Hatice Pasaoglu?,
@ Ayseglil Karaoglan4, ® Abdulsamet Erden’, ® Hamit Kiiciik!, ® Mehmet Akif Oztirk’

TGazi University Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Ankara, Turkey
2Gazi University Faculty of Medicine, Department of Chest Disease, Ankara, Turkey

3Gazi University Faculty of Medicine, Department of Radiology, Ankara, Turkey

4Gazi University Faculty of Medicine, Department of Biochemistry, Ankara, Turkey

Abstract

Objective: In the present study, we wanted the investigate the
reliability and validity of S100 biomarkers in the differential diagnosis
of IgG4-related disease (IgG4-RD) and to examine the relationship
between two-dimensional shear wave elastography (2D-SWE) scores
of parotid/lacrimal glands, which is used as an effective auxiliary tool
in disease prognosis.

Methods: Twenty-seven amyloidosis, 17 sarcoidosis, 13 IgG4-RD,
and 21 healthy controls (HCs) presenting to rheumatology outpatient
clinic were included in this cross-sectional study. ST00A8, S100A9,
S100A12, and S100A8/A9 (calprotectin) protein levels were detected
with the ELISA test. Evaluation of all groups of the parotid and lacrimal
glands were performed using 2D-SWE.

Results: There was no significant difference between patient and
healthy control groups with respect to age, sex, and body mass index.
The mean levels of STO0A9 and S100A12 proteins were significantly
higher in amyloidosis (S100A9; 25.09+7.92 vs. 12.91+8.74, S100A12;
627.87+643.83 vs. 344.03+118.02, p=0.001) and sarcoidosis groups
(S100A9; 23.67+12.34 vs. 12.91+8.74, S100A12; 600.4+381.26 vs.
344.03+118.02 p=0.001) compared to HCs. The calprotectin levels
were significantly higher in amyloidosis than IgG-RD and HCs. For
the parotid and lacrimal glands, the mean shear wave elasticity mode
values were significantly higher in the IgG4-RD patient compared with
HCs, amyloidosis, and sarcoidosis groups (all p=0.001), respectively.
2D SWE scores in parotid glands, reflecting loss of elasticity, had a
positive correlation with STO0A9 level in IgG4-RD (r=0.948, p=0.014).
Conclusion: Results of this study suggest that STO0A9, S100A12, and
calprotectin are promising biomarkers and might facilitate differential
diagnosis of IgG4-RD, sarcoidosis, and amyloidosis. ST00A9 and
parotid elasticity could be novel biomarker and tool for the assessment
of activity status in patients with IgG4-RD.
Keywords: S100A8, S100A9, S100A12,
sonoelastography

calprotectin,

0Oz

Amac: Bu calismada, 1gG4-RD hastaliginin ayirici tanisinda S100
biyobelirteclerinin guvenilirligini ve gecerliligini arastirmak ve hastalik
prognozunda etkili bir yardimci arac olarak kullanilan parotis/lakrimal
bezlerin iki boyutlu shear wave elastografi (2D-SWE) skorlari ile
arasindaki iliskiyi incelemek istedik.

Yontem: Bu kesitsel calismaya romatoloji poliklinigine basvuran
27 amiloidoz, 17 sarkoidoz, 13 IgG4-RD ve 21 saglkl kontrol (SK)
dahil edildi. ELISA testi ile ST00A8, STO0A9, ST00A12 ve STO0A8/A9
(kalprotektin) protein seviyeleri tespit edildi. Parotis ve lakrimal bezlerin
elastisite degerlendirilmesi 2D-SWE kullanilarak yapildi.

Bulgular: Hasta ve saglikli kontrol gruplari arasinda yas, cinsiyet ve
vicut kitle indeksi acisindan anlamli fark yoktu. ST00A9 ve S100A12
proteinlerinin ortalama duzeyleri amiloidoz (S100A9; 25,09+7,92
vs. 12,91+£8,74, S100A12; 627,87+643,83 vs. 344,03+118,02,
p=0,001) ve sarkoidoz (S100A9; 23,67+12,34 vs. 12,91+8,74,
S100A12; 600,4+381,26 vs. 344,03+118,02 p=0,001) gruplarinda
saglikli kontrollere gore anlamli olarak daha yiksek saptandi (p<0,05).
Kalprotektin seviyeleri, amiloidoz grubunda IgG-RD ve kontrol
grubuna gore 6nemli 6lctide daha yiksekti. Parotis ve lakrimal bezler
icin ortalama 2D-SWE skorlari IgG4-RD grubunda kontrol, amiloidoz
ve sarkoidoz gruplarina goére anlamli derecede yiksekti (p<0,01).
Elastikiyet kaybini yansitan parotis bezlerindeki 2D- SWE skorlari, IgG4-
RD grubunda S100A9 duzeyi ile pozitif korelasyona sahipti (r=0,948,
p=0,014).

Sonugc: Bu calismanin sonuclari, ST00A9, ST00A12 ve kalprotektinin
umut verici biyobelirtecler oldugunu ve IgG4-RD, sarkoidoz ve
amiloidozun ayirici tanisini kolaylastirabilecegini distndtrmektedir.
S100A9 ve parotis elastisitesi, IgG4-RD’li hastalarda hastalik aktivite
durumunun degerlendirilmesi icin yeni bir biyobelirtec ve arac olabilirler.

Anahtar Kelimeler: S100A8, S100A9, S100A12, kalprotektin,
sonoelastografi
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Introduction

Amyloidosis, sarcoidosis, and IgG4-related disease
(IgG4-RD) are systemic fibroinflammatory diseases, in
which innate immunity and adaptive immunity play a
prominent role. They may affect exocrine glands (such as
salivary and lacrimal glands) causing dryness symptoms.!
Diagnosis is based on a combination of clinical, laboratory,
and radiographic findings with the exclusion of other disease
entities.* Due to the heterogeneity in the location and size
of organs which they involve, their clinical presentation
is insidious, and the severity of the disease displays larger
variation than other rheumatological diseases.

At the initial stage, pathologies associated with cellular
infiltration are detected in the regions they involve, while
in time they lead to fibrosis, resulting in irreversible organ
defects.™! Unfortunately, at early stages, diagnosis can not
be made based upon clinical and laboratory findings, and
diagnosis is established usually at later stages when organ
damage presents with symptoms. Even though important
advances have been made in the diagnosis of these diseases,
there is an unmet need for specific early diagnosis,
biomarkers for monitorization and prediction, and for
diagnostic tools in routine clinical practice. Most diagnostic
tests have limitations such as invasiveness, higher cost, or
limited accessibility.[6”!

The S100A protein family represents a large calcium-
binding sub-family playing a regulative role in many cellular
functions.®! In physiological conditions, S100 proteins are
present in low amounts in the body. However, they increase
markedly under conditions of heat, trauma, infection, and
in many inflammatory processes. S100 proteins, released
by neutrophils and monocytes, activate innate immune
pathways, mediated by cytokine-activated toll-like receptor
for advanced glycation end (RAGE) products. RAGE-
products, lead to an increase in the levels of tumor necrosis
cytokines.”
Increased levels of inflammatory cytokines further stimulate

factor, interleukin-1B, and interleukin-6
neutrophils and macrophages, creating an inflammatory
vicious circle. Hence, as activity and damage increase via
positive feedback, serum S100 protein levels are further
upregulated. Differential diagnosis of IgG4-RD includes
amyloidosis and sarcoidosis, and diagnosis of these conditions
can be challenging requiring novel biomarkers. To the best
of our knowledge, there is no reported association between

S100 proteins and sonoelastography of IgG4-RD.

Two-dimensional shear wave elastography (2D-SWE)
is a newly emerged wultrasonography (US) imaging
technique that can assess the elastic properties of tissues
and help diagnose certain diseases by identifying local or
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diffuse alterations in the stiffness of tissues. We measure
quantitative assessment of tissue elasticity in meters and
kilopascals per second with this technique.!'*!!! The utility
of parotid and lacrimal sonoelastography has been shown
both for supporting diagnosis and differentiating primary
Sjogren’s syndrome from tumoral lesions.!"”!

Hence, in this study, we investigated the utility of
measuring serum S100 proteins in a cohort of IgG4-RD
patients. We wanted to study simple tests and tools, which
may help in the determination of diagnosis and estimation
of prognosis, such as SI00A8, SI00A9, S100A12, S100A8/
A9 (calprotectin), and 2D-SWE in IgG4-RD, amyloidosis,
sarcoidosis and if possible, to find a cut-off value for diseases.

Materials and Methods

This cross-sectional study included 27 amyloidosis,
17 sarcoidosis, and 13 IgG4-RD patients and 21 healthy
controls (HC) which were followed in the rheumatology
outpatient clinic. We included patients whether newly
diagnosed or relapsing, who fulfilled the 2019 American
College Rheumatology for IgG4-RD, the 1999 American
Thoracic Society classification criteria for sarcoidosis,
and the Tel Hashomer criteria for familial Mediterranean
fever (FMF). The etiology of all amyloidosis patients was
due to FMF. Individuals were examined and evaluated
by an experienced rheumatologist. Healthy controls,
who had no signs or symptoms participated to the study.
Exclusion criteria were being a minor, lack of consent and
having sialolithiasis, gland operation, parasympatholytic
or antidepressant use, history of radiotherapy on the neck
region, hepatitis B and C, osteoarthritis, cardiomyopathy,
central nervous system diseases, malignancy, bacterial and
viral infections, pregnancy, and Coronavirus disease-2019.
Demographic data included age, gender, body mass index
(BMI), and history of smoking. Laboratory tests included
complete blood count (CBC), creatinine, uric acid, lipid
profile, erythrocyte sedimentation rate (ESR), and C-reactive
protein (CRP).

Enzyme-linked Immunosorbent Assay (ELISA) for
Serum S100 Proteins

The blood samples of all the participants were drawn
into pro-coagulation tubes. The serum was collected
immediately after centrifugation at 3000g for 15 minutes
at 4 °C. Washing processes were done with a BIOTEK
brand washing device (ELx50 Bioelisa Washer, Bio-Tec.
Instruments, Inc.), and absorbance readings were carried
out with a BIOTEK brand reader (ELx800 UV Universal
Microplate Reader, Bio-Tec. Instruments, Inc.). Then the
serum samples were stored at -80 °C until tested. Serum



S100A8, S100A9, S100A12, and calprotectin levels were
analyzed using a commercial ELISA kit according to
the manufacturer’s instructions (Elabscience). All serum
samples were diluted by 1:100. Results of ST00A8, S100A9,
S100A12, and calprotectin levels are expressed in nanograms
per milliliter. Human S100A8, S100A9, S100A12, and
calprotectin were studied with a commercially available
ELISA kit (Boster Immunoleader En Rage PicoKine TMCA,
USA). For S100AS8 analytic measurement range was 0.63-40
ng/mL LoD: 0.38 ng/mL, for S100A9 it was 0.78-50 ng/
mL, LoD: 0.47 ng/mL, S100A12 0.16-10 ng/mL LoD: 0.1
ng/mL and for calprotectin 1.56-100 ng/mL LoD: 0.94 ng/
mL. absorbances for standards and samples were measured at
450 nm wavelength. Concentrations obtained from standard
curves were expressed in ng/mL.

Ultrasound Examination

Ultrasonographic assessments (UA) of the lacrimal and
salivary glands were conducted by two radiologists, using a
LOGIQ S8 (GE Healthcare Systems, Waukesha, WI, USA)
US device with a 9 MHz linear transducer. The radiologists
did not have access to the medical records of the patients.
Patients were NPO for 60 minutes prior to the examination.
The examination continued with two-dimensional shear
wave elastography. Elastography of the lacrimal and salivary
glands were performed while both groups were in a supine
location with the head turned to the across and the neck
hyperextended. The participants were advised to breathe
normally with their eyes closed. During the evaluation of the
parotid glands with elastography, the patients were advised
to breathe calmly and not to swallow. While the evaluation
of the glands was made in both planes, their measurements
were conducted only in the transverse plane (at the
mandibular angle level for the parotid gland, at the middle
of the gland level for the lacrimal gland). The 2D-SWE
examinations were performed using a similar methodology
described for liver evaluation.®! The elasticity was defined
with Young’s modulus (elasticity modulus/estimated tissue
stiffness), measured in kiloPascals (kPa). For conducting
2D-SWE evaluation, an adequate quantity of ultrasound gel
was used, and no pressure was applied on the examined tissue.
During the 2D-SWE evaluation, a sufficient proportion of
ultrasound gel was used to show the tissue, and no pressure
was applied to the any of groups. For the evaluation of the
lacrimal gland, a 2-mm diameter region of interest (ROI)
was placed in the middle of the lacrimal gland. For the
parotid gland elastography evaluation, the probe was placed
at a distance of 1.5 cm from the glandular capsule and a
3-mm ROI was placed in the superficial parenchyma in a
homogeneous area. For both the lacrimal and parotid glands,
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three serial measurements were made in a similar procedure,
at equal depth and localization. The average of the right and
left gland elasticity measurements was used in the analyses
(Figure 1A-D). Intraclass correlation levels between parotid
and lacrimal gland elasticity values were evaluated for

intra-rater and inter-rater reproducibility. (Supplementary
Table 1).

The study was conducted after the ethical approval of
the Ethics Committee of Gazi University complied with the
Declaration of Helsinki (approval no: 2023.549). Informed
consent was obtained from all patients and controls before
the initiation of the study.

Statistical Analysis

For statistical analyses, NCSS (Number Cruncher
Statistical System) 2007 (Kaysville, Utah, USA) program
was used. In the evaluation of data, descriptive statistical
methods [mean, standard deviation (SD), median, frequency,
percentage, minimum, maximum] were utilized. Whether
quantitative data were distributed normally was evaluated
with the Shapiro-Wilk test and graphics. In the comparison
of more than two groups between normally distributed
quantitative parameters, One-Way ANOVA analysis, and
was. When quantitative parameters were not normally
distributed, in the comparisons between more than two
groups, the Kruskal-Wallis tests and Dunn’s test were used.
Chi-square or Fisher’s Exact tests were used to compare
categorical variables. In the evaluation of the relationship
between quantitative variables, Pearson’s and Spearman’s
correlation tests were utilized for correlation analyses.
In order to determine predictive values for parameters,
diagnostic screening tests (sensitivity, specificity, PPV,
NPV) and ROC analyses were used distinguishing IgG4-RD
patients from healthy subjects. The optimal cut-off values for
the sensitivity and specificity of SI00A8, S100A9, S100A12
and S100A8/A9 in predicting IgG4-RD were calculated by
using Youden’s index. The p-value of <0.05 was considered
statistically significant.

Results

Twenty-seven amyloidosis (12 female, 15 male; mean
age 42.96x11.21 years), 17 sarcoidosis (14 female, 3 male;
mean age 50.64+8.22 years), and 13 IgG4-RD (6 female, 7
male, mean age 51.58+10.74 years) patients presenting to
the rheumatology outpatient clinic, and 21 HCs (12 female,
9 male; mean age 40.47+7.87 years) were included in the
present study. There was no significant difference between
patient and healthy control groups with respect to age, sex,
and BMI. Patient groups were comparable in demographic
comorbidities,

characteristics,  the  prevalence  of



involvements, and frequency of mucocutaneous symptoms
(Table 1). Kidney (77.8%), lacrimal/salivary glands (37%),
and gastrointestinal (GI) involvement (37%) were the
most common region in amyloidosis, respectively, while
lung (88.2%) and kidney (46.2%) involvement were most
common in sarcoidosis and IgG4-RD, respectively.

While no significant difference was found between
groups in terms of SI00AS protein values (p=0.221), SI00A9
protein values were found to be significantly higher in
amyloidosis (mean + SD 25.09+7.92 ng/mL) and sarcoidosis
(mean = SD 23.67+12.34 ng/mL) groups than those in the
control group (mean = SD 12.91+8.74 ng/mL) (p=0.001).
Likewise, SI00A12 values were also found to be significantly
higher in amyloidosis and sarcoidosis groups than in HCs
[mean + SD 627.87+643.83 ng/mL vs. 344.03+118.02 ng/
mL, 600.4+381.26 ng/mL vs. 344.03£118.02 ng/mL,
(p=0.001)] respectively. While calprotectin levels were
found to be higher in the amyloidosis group than those in
the IgG4-RD group (mean + SD 810.76+772.58 ng/mL
vs. 470.97+279.82 ng/mL, p=0.025) the difference did not
reach statistical significance in sarcoidosis group (Table 2)
(Figure 2A, 2B). In the statistical comparison, each disease
was given a letter; a. control ; b. amyloidosis; c. IgG4-RD; d.
sarcoidosis. (Table 2).

B-mode US evaluation revealed that all patients have
increased echogenicity in parotid glands compared to HCs

(p=0.001). Echogenicity did notdiffer significantly in lacrimal
glands between groups. However, there was significant
difference in the heterogeneous texture of lacrimal glands
between groups (p=0.001). For the parotid glands, the mean
shear wave elasticity mode values were significantly higher
in the IgG4-RD patients compared with HCs, amyloidosis,
and sarcoidosis groups (mean + SD 16.27+3.48 vs. 9.89+2.60
kPa, 16.27+3.48 wvs. 12.95+4.03 kPa, 16.27+3.48 vs.
12.84+3.25 kPa, all p=0.001), respectively (Table 3). For
lacrimal glands, the mean shear wave elasticity mode values
were significantly higher in the IgG4-RD patients compared
with healthy subjects (mean =+ SD 7.88+2.09 vs. 5.18+1.49
kPa, p=0.001), respectively.

In correlation analysis, 2D-SWE scores in parotid
glands, reflecting loss of elasticity, had a positive correlation
with S100A9 level in IgG4-RD (r=0.806; p=0.001) and
amyloidosis (r=0.467; p=0.014) groups. In correlation
analysis, in the amyloidosis group, a significant positive
correlation was found between S100A12, (r=0.682; p=0.001)
and calprotectin (r=0.847; p=0.001) values and S100A8. In
both amyloidosis (r=0.644; p=0.001) and IgG4-RD (r=0.654;
p=0.015) groups, a positive correlation was found between
S100A12 and calprotectin values. In all groups, no significant

relation was found between S100 values and traditional
activity markers (ESR, CRP) (p>0.05) (Supplementary
Table 2).

Figure 1. (A), Increased echogenicity and heterogeneous texture of parotid gland in the amyloidosis patient. (B) Heterogeneous texture of lacrimal gland
in the IgG4-RD patient (white arrow), (C, D), Examples of the increased parotid and lacrimal elastography measurements performed in an IgG4-RD patient,

respectively
19G4-RD: IgG4-related disease
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In amyloidosis patients, the cut-off value for S100A9
was determined as 212.7 ng/mL (sensitivity 96.3%,
specificity 57.14%). Similarly, cut-off values for S100A12
and calprotectin were established to be >355.46 ng/mL
(sensitivity 81.48%, specificity 71.43%) and 2437.61 ng/mL
(sensitivity 81.48%, specificity 47.62%), respectively (Table
4) (Figure 2C).

The mean shear wave elasticity cut-off scores that best
discriminate IgG4-RD patients’ parotid and lacrimal glands
from HCs were 12.55 kPa and 5.5 kPa, respectively. A
parotid gland 2D-SWE score of 12.55 kPa had a sensitivity
and specificity of 92.3% and 80.95%, respectively. In the
parotid elasticity ROC curve for IgG4-RD patients, the
area under the curve was found to be 91.6% with a 5.5%
standard error. The corresponding values were 86.3% and
6.2% respectively for lacrimal elasticity (Figure 2D).

Discussion

The present study is the first to evaluate the S100AS,
S100A9, S100A12, and calprotectin of IgG4-RD, sarcoidosis,

or amyloidosis patients as potential novel biomarkers. Our
results suggest that S100A9, S100A12, and calprotectin
proteins may be reliable, non-invasive biomarkers that can be
used in the differential diagnosis of patients with suspected
disease. Among investigated S100 proteins, SI00A9 protein
displayed the highest level of discriminatory power between
amyloidosis cases and healthy controls. We demonstrated
that S100A9 and S100A12 may have discriminatory power
for not only amyloidosis but also sarcoidosis from healthy
controls. And we evaluated the parotid/lacrimal gland
involvement in these patients with 2D-SWE. Our results
suggest that parotid/lacrimal US elastography could be a
reliable, non-invasive auxiliary tool that can be used in the
diagnosis of patients suspected of IgGG4-RD. Furthermore,
S100A9 biomarkers provided a prognostic value that was
correlated well with the parotid elastography.

IgG4-RD, amyloidosis, and sarcoidosis are different
multisystemic autoimmune diseases of unknown etiology in
which immune dysregulation, genetic, and other unknown
factors are in the pathogenesis.!l!! Early diagnosis can be

Table 1. Demographic and clinical features of groups

Amyloidosis Sarcoidosis 19G4-RD Control p
(n=27) (n=17) (n=13) (n=21)
Age, years (mean = SD) 43.11%£11.19 46.94+5.89 48.85+8.93 43.81+6.93 0.100
Sex, female n (%) 12 (44.4) 14 (82.4) 6 (46.2) 12 (57.1) 0.073
BMI, kg/cm? (mean = SD) 25.32+3.73 27.22+3.88 25.67+4.71 25.47+4.04 0.263
Smoking', n (%) 10 (37) 3(17.6) 9(69.2) 7 (33.3) 0.041
Disease duration, years 8 (2-20) 3(1-17) 2 (1-6) - 0.001
Involvements, n (%)
-Lung 2(7.4) 15(88.2) 1(7.7) - 0.001
-Kidney 21(77.8) 0(0) 6 (46.2) - 0.001
-Orbital 1(3.7) 2(11.8) 3(23.1) - 0.173
-Lacrimal/salivary glands 10 (37.0) 1(5.9) 3(23.1) - 0.065
-Gl 10 (37.0) 2(15.4) 2(11.8) - 0.003
-Skin 4(14.8) 5(29.4) 0 (0) - 0.093
-Lymph node 2(7.4) 5(29.4) 4 (30.8) - 0.080
-Arthritis/arthralgia 20 (74.1) 6 (75.0) 2(15.4) 0.002
Xerostomia, n (%) 8(29.6) 9(52.9) 4 (30.8) - 0.178
Xerophthalmia, n (%) 6(22.2) 9(52.9) 3(23.1) - 0.044
Comorbidity, n (%)
-Hypertension 17 (63.0) 5(29.4) 4 (30.8) 2 (9.5)
-Diabetes mellitus 2(7.4) 4(23.5) (0) 0(0) 0.001
-Coronary artery disease 3(11.1) 1(5.9) 4 (30.8) 0 (0)
Treatment?, n (%)
-Corticosteroids? 1(3.7) 14 (82.4) 11 (84.6) - 0.001
-Colchicine 23(85.2) 0 (0) 0 (0) - 0.001
-Methotrexate 0 (0) 4 (23.5) 9(69.2) - 0.001
-Immunsupressants* 0 (0) 1(5.9) 1(7.7) - 0.055
-Biologics® 20 (74.0) 0 (0) 2(15.4) - 0.001

Gl: Gastrointestinal, 'Active smoking, 2Current treatment, BMI: Body mass index, *Current corticosteroid treatment, *Cyclophosphamide, azathioprine or mycophenolate,
*Anakinra, canakinumab, rituximab, SD: Standard deviation, IgG4-RD: IgG4-related disease
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Table 2. Evaluation of ST00A8, S100A9, ST00A12, calprotectin values, parotid/lacrimal gland shear wave elastography scores and laboratory measurements

by groups

Amyloidosis Sarcoidosis 19G4-RD Control p

(n=27) (n=17) (n=13) (n=21)
S100A8, ng/mL 112.53+94.12 96.73+63.19 89.94+42 .34 91.71+48.16 0.221
S100A9, ng/mL 25.09+7.922b 23.67+12.342¢ 21.12+13.82 12.91+8.74 0.001
S100A12, ng/mL 627.87+643.832° 600.4+381.26%¢ 376.20+108.36 344.03+118.02 0.001
Calprotectin, ng/mL 810.76+772.58°¢ 570.63+350.48 470.97+279.82 443.93+28120 0.025
Parotid elasticity, kPa 12.95+4.036@0 69 12.84+3.259 16.27+3.48%¢ 9.89+2.60 0.001
Lacrimal elasticity, kPa 6.55+1.71 6.18+2.15 7.88+2.09@9 5.18+1.49 0.001
ESR (mm/h) 32.00+£25.8120 17.69+14.55¢¢ 43.08+26.322¢ 14.05+£12.7 0.001
CRP (mg/L) 12.78+23.67 11.93+8.98 20.62+38.792¢ 4.20+1.81 0.047
Platelet (x10°/uL) 239.67+63.6 306.53+101.40¢ 305.92+88.7<¢ 244.9+41.4 0.006
Hemoglobin (g/dL) 12.73+£2.07 13.33+1.45 12.79+1.85 13.72+1.84 0.197
Creatinine, mg/dL 2.20+2.412b 0.71+0.12b4 0.83+0.26 0.70+0.13 0.001
Uric acid, mg/dL 6.13+1.69%° 4.94+1.06 5.34+2.11 4.86+0.94 0.021
Total cholesterol, mg/dL 190.4+54.78 205.4+38.76 198.0+57.54 176.9+£58.42 0.156
Triglyceride, mg/dL 196.6+127.920 154.2+67.52 165.2+81.73 115.5£51.47 0.019
LDL, mg/dL 113.8+34.26 122.7+29.9 126.7+£40.12 107.6+48.63 0.142
HDL, mg/dL 47.06+13.46 54.74+13.67 40.98+11.96 45.99+10.09 0.061

Values are presented as number (%), mean + standard deviation or median [Q1-Q3]. CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL: High-density lipoprotein,

LDL: Low-density lipoprotein, *Control, YAmyloidosis, lgG4-RD, Sarcoidosis, IgG4-RD: IgG4-related disease, kPa: KiloPascals
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Figure 2. (A, B) Comparison of plasma ST00A9 and S100A12 levels in amyloidosis, IgG4-RD, sarcoidosis patients and healthy groups, (C) Receiver
operating characteristic curve analysis of STO0A8, S100A9, S100A12 and calprotectin in amyloidosis. (D) Receiver operating characteristic curve analysis
of parotid and lacrimal gland elasticity score in IgG4-RD. The area under the curve discriminates between IgG4-RD patients and healthy control subjects

19G4-RD: IgG4-related disease

challenging. For definitive diagnosis gland and organ
biopsies are required. However, both due to the invasiveness
of the procedures and inadequate sampling may lead to a
delay in diagnosis.'" Biopsy can be challenging depending
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on the localization. Various studies have demonstrated
that these diseases actually account for 25 to 50% of
pseudoinflammatory diseases.”” Unfortunately, we do not
have adequate information on which patients will have a



Table 3. Comparison of elasticity (kPa) of parotid and lacrimal glands using two-dimentional shear wave elastography and B-mode ultrasonography

Amyloidosis Sarcoidosis 19G4-RD Control p
(n=27) (n=17) (n=13) (n=21)
Parotid gland elasticity (kPa) 12.95+4.0309 12.84+3.2519 16.27+3.48 9.89+2.60@° 0.001
Lacrimal gland elasticity (kPa) 6.55+1.71 6.18+2.15 7.88+2.09 5.18+1.49@9 0.001
PG echogenicity, n (%)
-Normal 14 (51.9) 9(52.9) 6 (46.2 21(100) 0.001
-Increased 13 (48.1) @» 8 (47.1) @9 7 (53.8) @9 0 (0)
PG texture, n (%)
-Homogeneous 20(74.1) 11(64.7) 7 (53.8) 17 (81.0) 0.359
-Heterogeneous 7 (25.9) 6(35.3) 6(46.2 4 (19.0)
PG posterior border, n (%)
-Visible 18 (66.7) 10 (58.8) 7 (53.8) 15(71.4) 0724
-Invisible 9(33.3) 7 (41.2) 6 (46.2 6 (28.6)
L.G echogenicity, n (%)
-Normal 23(85.2) 16 (94.1) 11 (84.6) 20(95.2) 0.606
-Increased 4 (14.8) 1(5.90) 2(15.4) 1(4.80)
L.G texture, n (%)
-Homogeneous 14 (51.9) 9(52.9) 10 (76.9) 20(95.2) 0.002
-Heterogeneous 13 (48.1)@D 8 (47.1)ed 3(23.1) 1(4.80)

PG: Parotid gland, L.G: Lacrimal gland, Control, YAmyloidosis, ‘lgG4-RD, “Sarcoidosis, kPa: KiloPascals, IgG4-RD: IgG4-related disease

Table 4. ROC curve analysis of S100 proteins and elastography

Cut-off value Sensitivity Specificity AUC Std. error 95% confidence interval p

IgG4-RD

Parotid elasticity =12.55 92.31 80.95 0.916 0.055 0.808-1000 0.001
Lacrimal elasticity =5.5 92.31 66.67 0.863 0.062 0.740-0.985 0.001
Amyloidosis

S100A9 =12.7 96.3 57.14 0.853 0.054 0.746-0.959 0.001
S100A12 =355.46 81.48 71.43 0.804 0.068 0.671-0.938 0.001
Calprotectin 2437.61 81.48 47.62 0.668 0.081 0.510-0.826 0.047

19G4-RD: IgG4-related disease, AUC: Area under the curve, ROC: Receiver operating characteristic

more aggressive course of disease, and inadequate diagnosis
and monitorization result in irreversible organ damage in
clinical practice. Irreversible organ damage decreases the
rate of response to current treatment as well as causing
higher rate of morbidity and financial burden. Hence, it is
important to establish the diagnosis, differential diagnosis,
activity, and recurrence in these diseases at an early stage.

S100 proteins are small (10-12 kDA) cytosolic proteins

which undergo conformational changes by binding
calcium. They have basic functions in the body such as cell
proliferation, cellular differentiation, energy metabolism,
calcium homeostasis, recovery of cardiac tissue after cellular
injury, and DNA repair. They regulate immunocomplex
balance by playing a role both in pro-inflammatory pathways
and anti-inflammatory pathways.!'! Previous studies have
shown that S100 proteins were related to disease activity in

several inflammatory diseases, such as juvenile rheumatoid
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arthritis, reactive arthritis, acute gout arthritis, psoriatic
arthritis, and systemic lupus erythematosus.!'”! In the present
study, SI00A9 and S10012 proteins were found to be
significantly higher in amyloidosis and sarcoidosis patients
than in healthy controls, whilst calprotectin was found to
be higher only in amyloidosis patients than in the IgG4-RD
group. In previous studies, it was reported that transthyretin
amyloid (ATTR) amyloidosis patients with GI symptoms
had high fecal calprotectin levels. In the present study, the
highest calprotectin levels were found in amyloidosis patients
with GI involvement. Therefore, if high serum calprotectin
levels are detected in amyloidosis patients without GI
involvement, these patients may undergo colonoscopy with
biopsy in the early period, preventing GI pathologies from
developing.

All new generation US devices are equipped with
elastography features. Sonoelastography is a non-invasive



imaging method that can quantitatively evaluate tissue
stiffness. 2D-SWE reduces operator-dependent limitations
by providing a ROI box on top of the color-coded images
and reveals a numerical value reflecting tissue stiffness.
181 Elastography has broad applications in liver and thyroid
diseases for the assessment of tumor/nodular lesions and
parenchymal fibrosis. In addition, its utility has been previously
demonstrated in skin and tendon involvement of various
rheumatic diseases.'”! In our study, parotid elastography
scores were significantly higher in IgG4-RD than in the
control group. For the cut-off value of 12.55 kPa, sensitivity,
and specificity were found as 92.3% and 80.95%, respectively.
In addition, SI00A9 strongly correlated with lacrimal gland
SWE values, reflecting the severity of the disease.

Study Limitations

A small sample size was a major limitation of our study.
Another limitation was the absence of serial S100 proteins
and sonoelastography measurements; therefore, we could
not determine whether its levels changed with treatment or
whether it may predict relapse.

Conclusion

S100A9, S100A12, and calprotectin might be promising
biomarkers in IgG4-RD, amyloidosis, or sarcoidosis for
diagnostic purposes. And this study suggests that the
parotid gland lose elasticity in patients with IgG4-RD
and amyloidosis. In addition, 2D-SWE, and especially the
S100A9 biomarker, can be used as helpful tools that can
facilitate prognosis in the early stages of the disease.
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Supplementary Table 1. ICC scores for intra- observer and interobserver measurements in the sonoelastography findings

Intraobserver p Interobserver p

(Ico (Icq)
Parotid gland elasticity 0.983 0.001%* 0.864 0.001**
Lacrimal gland elasticity 0.996 0.001%* 0.949 0.001**
P.G echogenicity 0.989 0.001** 0.991 0.001**
PG texture 0.987 0.001** 0.864 0.001**
P.G posterior border 0.944 0.001** 0.880 0.001**
L.G echogenicity 0.899 0.001** 0.881 0.001**
L.G texture 0.961 0.001** 0.940 0.001**

ICC: Intraclass correlation coefficient, PG: Parotid gland, L.G: Lacrimal gland

Supplementary Table 2. Correlation of S100 proteins with parotid/lacrimal elastography scores, ESR and CRP in amyloidosis, sarcoidosis and 1gG4-RD

Amyloidosis Sarcoidosis l9G4-RD

(n=27) (n=17) (n=13)

S100A9 S100A12 S100A9 S100A12 S100A9 S100A12

r p r p r p r p r p r p
S100A8, ng/
mL -0.083 0.682 0.445 0.128 0275 0.286 0389 0123 0311 0301 0159 0603
S100A9, ng/
mL 1.000 1.000 1.000
S100A12, ng/
mL -0.188 0.348 1.000 0.206 0.428 1.000 1.000
S100A8/A9,
ng/mL -0.098 0.628 0,644 0.001 0.184 0.480 0309 0155 0094 0761 0454 0287
Parotid

e 0.948 0.014 0.970 0.08 0.213 0.411 0213 0411 0806  0.001 0374  0.209

elasticity, kPa
Lacrimal 0.227 0.255 0.263 0.185  0.325 0.203 0028 0914  -0.176 0564  -0.465  0.109
elasticity, kPa
ESR, mm/h 0.163 0.417 0.222 0265  0.205 0.447 0.118 0664 0492 0087 0000  1.000
CRP. mg/dL -0.029 0.887 0.063 0.759  0.080 0.761 0.321 0209 0366 0219 008 0775

CRP: C-reactive protein, ESR: Erythrocte sedimentation rate, IgG4-RD: IgG4-related disease, kPa: KiloPascals

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 15 « Say1 / Issue 2 « Temmuz / July 2023



Ulusal

ROMATOLOJI Dergisi

www, romatolapderg\i\ org

Original Article / Orijinal Arastirma

DOI: 10.4274/raed.galenos.2023.03511
Ulus Romatol Derg 2023;15(2):82-88

The assessment of hyposalivation and its impact on
mouth disability in systemic sclerosis patients

Sistemik skleroz hastalarinda hiposalivasyon ve hiposalivasyonun oral yetersizlige olan etkisinin
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Abstract

Objective: This study aimed to evaluate the reduction in salivary flow
rate (SFR) and the effect of hyposalivation on mouth disability of SSc
patients and to the relationship between Sjogren’s syndrome (SS)
related, SSc-related autoantibodies and hyposalivation in SSc patients

Methods: SSc patients who fulfilled American College of
Rheumatology/European Alliance of Associations for Rheumatology
2013 criteria of SSc, were included in this cross-sectional study.
Unstimulated whole SFR (UWSFR) was performed for the sialometric
assessment. The mouth handicap in SSc (MHISS) scale was used for the
evaluation of mouth disability.

Results: Seventy-two SSc patients (91.7% female) were included in
the study. The mean age of patients was 52.2+13 years with 65.3%
limited cutaneous SSc (IcSSc). Subjective xerostomia was presented in
44% of patients and reduced UWSFR (<0.1 mL/min) was detected in
39% of patients. A significant difference was not displayed in terms
of the presence of xerostomia and hyposalivation between IcSSc and
diffuse cutaneous SSc (dcSSc) patients. Patients with hyposalivation
had significantly higher MHISS total and subscale 2 scores compared to
patients with normal SFR (p=0.04 and p=0.01, respectively). Decreased
saliva production was related to the presence of dysphagia [odds ratio
(OR): 2.86, 95% confidence interval (Cl): 1.01-8.13; p=0.045], anti-
Ro60/SSA autoantibody (OR: 3.7, 95% ClI: 1.08-12.55; p=0.036),
xerophthalmia symptom (OR: 4.3, 95% Cl: 1.56-11.77; p=0.005),
positive Schirmer’s test (OR: 20.7, 95% Cl: 6.02-71.08; p<0.001),
higher MHISS total (OR: 1.05, 95% CI: 1.00-1.09; p=0.043), and
higher MHISS domain 2 scores (OR: 1.13, 95% Cl: 1.02-1.24; p=0.02).

Conclusion: Hyposalivation and xerostomia are commonly observed
in SSc. Patients with hyposalivation had significantly higher mouth
disability. The risk factors for hyposalivation in SSc were the presence
of anti-Ro60/SSA autoantibody, dysphagia, subjective and objective
xerophthalmia, higher MHISS total, and higher MHISS domain 2 scores.

Keywords: Disability, mouth, salivary flow rate, systemic sclerosis,
xerostomia

0Oz

Amac: Bu calismanin amaci sistemik skleroz (SSc) hastalarinda
uyarilmamis tim tukdrtk akis hizinin (UWSFR) degerlendirilmesi,
hiposalivasyonun agiz yetersizligi Gzerine etkisini ve Sjogren sendromu
(SS) ve SSc iliskili antikorlar ile azalmis tukurtk miktari arasindaki iliskiyi
degerlendirmektir.

Yontem: Bu kesitsel calismaya Amerikan Romatoloji Cemiyeti/Avrupa
Romatizma Birligi 2013 SSc kriterlerini karsilayan hastalar dahil edildi.
Sialometrik degerlendirmede UWSFR kullanildi. Hastaligin agiz iliskili
etkilerini degerlendirmek icin SSc agiz engeli (MHISS) skalasi kullanildi.

Bulgular: Calismaya yetmis iki SSc hastasi (%91,7'si kadin) dahil
edildi. Hastalarin ortalama yasi 52,2+13 yildi ve %65,3'0 sinirli kutanéz
SSc (IcSSc) hastasiydi. Hastalarin = %44'tnde kserostomi semptomu
mevcutken; azalmis UWSFR (<0, 1 mL/dk) hastalarin %39'unda saptandi.
Hastalik alt tiplerine gore hastalar karsilastirildiginda, kserostomi ve
hiposalivasyon gortlme sikhigi acisindan anlamli bir fark saptanmadi.
Hiposalivasyonu olan ve olmayan hastalar karsilastirildiginda, SSc iliskili
klinik ©zellikler, hastalik ciddiyeti ve saglik vyetersizlikleri benzerdi.
Tukurok akim hizi azalmis hastalarda normal tukurtk akis hizi olan
hastalara gore anlamli derecede MHISS toplam ve MHISS alt 6lcek 2'nin
puanlari yuksekti (p=0,04 ve p=0,01, sirasiyla). SSc hastalarinda dusuk
tukarik aretimi ile disfaji, [risk orani (RO): 2,86, %95 given araligi (GA):
1,01-8,13; p=0,045)], anti-Ro60/SSA antikoru (RO: 3,7, %95 GA: 1,08-
12,55; p=0,036), kseroftalmi (RO: 4,3, %95 GA: 1,56-11,77; p=0,005),
Schirmer’s testi pozitifligi (RO: 20,7, %95 GA: 6,02-71,08; p<0,001),
MHISS toplam 6lcek puaninda (RO: 1,05, %95 GA: 1,00-1,09; p=0,043),
ve MHISS alt 6lcek 2 puaninda artis (RO: 1,13, %95 GA: 1,02-1,24;
p=0,02) arasinda iliski saptanmistir.

Sonuc: SSc'de hiposalivasyon ve kserostomi sk rastlanmaktadir.
Hiposalivasyonu olan hastalarda artmis agiz yetersizligi mevcuttur. Anti-
Ro60/SSA antikoru, disfaji, kseroftalmi (subjektif semptom veya tanisal
Schirmer’s testi), MHISS toplam ve alt 6lcek 2'nin artan puanlari SSc
hastalarinda hiposalivasyon icin risk faktorleridir.

Anahtar Kelimeler: Hiposalivasyon, kserostomi, sistemik skleroz,
tukaruk akis hizi, yetersizlik
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Introduction

Systemic sclerosis (SSc) is a complex autoimmune disease
characterized by pathogenic mechanisms including the
dysregulated immune system, vasculopathy, and proceeding
fibrosis, which mainly affect the skin and internal organs.
11 SSc is related to significant morbidity and mortality.*?
Moreover, in SSc, more than half of the death is directly
related to disease-specific causes, the most common of which
are pulmonary fibrosis, pulmonary arterial hypertension
(PAH), and cardiac causes, respectively.¥

In SSc, frequently observed manifestations such as
orofacial involvement might have deleterious effects
on the life of patients with social, psychological, and
functional aspects; however, these involvements might be
underdiagnosed or neglected due to being overshadowed by
life-threatening complications and the complex nature of the
disease.”! One of the most common findings among orofacial
involvement is sicca syndrome (xerostomia, xerophthalmia)
in SSc patients with a high prevalence ranging from 64% to
75%.1%7 Xerostomia, a sensation of dry mouth, is frequently
reported by SSc patients due to decreased saliva production
of salivary glands.® When considering the etiology of
hyposalivation in SSc there have been two actual reasons;
the exact known cause is higher concomitance of Sjogren
syndrome (SS) marked by lymphocytic sialadenitis with SSc,
and, in the light of recent histologic evidence, SSc leads to
fibrosis of salivary gland, which might result in impairment
of saliva production and excretion.”® Moreover, the multi-
center study supporting the latter hypothesis has reported
that approximately two-thirds of SSc patients have sicca
symptoms and half of patients have fibrotic lesions while
only twenty percent of patients fulfilled the criteria for
primary SS.1

The salivary flow rate (SFR) of patients with SSc is
prominently low compared to the general population, and it
is demonstrated that the presence of SSc is an independent
predictor for saliva production. Besides, SSc patients
have markedly impaired oral health-related quality of life
(HRQoL).”! The mouth handicap in Systemic Sclerosis
scale (MHISS) is a specific tool developed to evaluate SSc
patients on the mouth disability associated with reduced
mouth opening, sicca syndrome, and aesthetic concerns and
independent predictor of disability and HRQoL."'!l The
primary aim of this study was to demonstrate reduced saliva
production in SSc and its impact on oral disability evaluated
by the MHISS scale. The secondary objective was to
investigate the association between SS/SSc-related specific
autoantibodies and hyposalivation.
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Materials and Methods

Study Design and Participants

"This cross-sectional, single-center study included patients
who fulfilled the American College of Rheumatology/
European League Against Rheumatism 2013 criteria of SSc
from the Department of Rheumatology in Gazi University
Hospital.'? Exclusion criteria for patients were active
smoking, the concomitance of other diseases, which could
affect salivary glands (hepatitis C virus infection, lymphoma,
sarcoidosis, immunoglobulin-G4 related disorders, adult
immune-deficiency syndrome, graft-versus-host disease),
and prior radiotherapy of head or neck. Patients who
gave informed and written consent in accordance with the
Declaration of Helsinki were included in this study, which
was approved by the Ethics Committee of Gazi University
Hospital (reference number: 456, date: 17.05.2021).

Data Collection

Demographic data, clinical features of SSc, and ongoing
treatments were obtained from patients’ interviews and
medical records. Clinical features were evaluated and
recorded as such, the disease duration [time between the
onset of first non-Raynaud’s Phenomenon (RP) symptoms
and the last evaluation], disease subsets [classified as limited
cutaneous SSc (IeSSc) and diffuse cutaneous SSc (dcSSc)
according to the distribution of skin involvement by LeRoy et
al.¥ history/active of digital ulcers (DUs), musculoskeletal
involvement (presence of arthralgia, arthritis, myositis, or
joint contractures), gastroesophageal involvement (presence
of gastroesophageal reflux symptoms with evidence of
esophageal dysmotility detected by esophageal manometry
or barium esophagogram), interstitial lung disease (ILD)
(presence of ILD findings on high resolution computed
tomography), PAH (suspected findings on echocardiography
and confirmed by right heart catheterization), cardiac
involvement (presence of diastolic dysfunction, arrhythmias,
pericardial effusion, pericarditis or myocarditis), and
scleroderma renal crisis.

Laboratory tests were Rheumatoid Factor by
nephelometry (positivity >20 IU/mL),

hypergammaglobulinemia, anti-nuclear antibody (ANA)

presence of

by indirect immunofluorescence (positivity was accepted
as titers >1/160), anti-Ro 60 and 52 (SS-A), anti-La (SS-B),
anti- topoisomerase I, and anti-centromere antibodies by
enzyme-linked immunosorbent assay.["’]

Xerophthalmia and xerostomia symptoms were

evaluated using American College of Rheumatology/
European Alliance of Associations for Rheumatology



inclusion criteria sicca questionnaire in all participants.
Objective xerophthalmia was confirmed by Schirmer’s test
(positivity was the wetness of the paper <5 mm after 5 min.)
in all participants. An unstimulated whole saliva collection
test, an objective indicator of xerostomia, was used for the
assessment of the hypofunction of salivary glands in SSc
patients. UWSEFR is equal to or less than 0.1 mL/min as
accepted decreased SFR or hyposalivation.!'"! Microstomia
was considered less than 40 mm of interincisal distance.!

The mouth disability was evaluated by the MHISS scale
questionnaire validated in the Turkish language.™’ MHISS
contains 12 item questionnaires, each of which is scored
ranging from 0 (never) to 4 (always). MHISS is divided
into three domains: handicap related to reduced mouth
opening (score range: 0-20), mouth dryness (score range:
0-20), and aesthetic concerns (score range: 0-8). Higher
scores of MHISS express more handicaps of mouth.!”
HRQoL of patients was assessed by the Health Assessment
Questionnaire (HAQ) and Scleroderma HAQ (SHAQ)
visual analog scale of overall disease severity, validated in the
Turkish version.!'s1 SSc disease severity of participants was
examined with the Physician’s Global Assessment (PGA) on
the numeric rating scale, ranging from 0 to 10 (no severity
to extremely severe disease).

Statistical Analysis

All statistical analyses of data were performed using
Statistical Package for the Social Sciences software v16.0
(SPSS Inc, Chicago IL). P-values of less than 0.05 were
considered statistically significant. Demographic data,
clinical features, and assessments of disease severity and
disability were compared according to disease subsets (IcSSc
and dcSSc) and hyposalivation. Categorical variables were
analyzed using the chi-square or Fisher’s exact tests. The
distributions of numeric variables were examined by visual
(histogram and probability plots) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk tests). Based on the
distribution of data, analyses were reported using the median
with interquartile range (IQR) and mean with standard
deviation (SD). The Student’s t-test and Mann-Whitney
U test were used for the comparison of variables between
groups, as appropriate. Univariate regression analyses
were performed and calculated odd ratios (ORs) with 95%
confidence intervals (95% CI) to determine the risk factors
of hyposalivation in SSc patients.

Results

Seventy-two patients (91.7% female) were included in
the study. The mean age of patients was 52.2+13 years. The
median duration of the disease was 5 years and almost two-
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thirds of patients (65.3%) had 1eSSc. The characteristics of
the disease in participants were demonstrated in Table 1.

Sicca symptoms were reported in fifty-seven percent
of patients. Thirty-two patients (44%) had subjective
xerostomia while hyposalivation was detected in twenty-
(39%).
observed in thirty-one patients (43.1%) concordant with the

eight patients Subjective  xerophthalmia was
result of positivity of Schirmer’s test. Thirty-five percent
of the patients were using medications with xerogenic side
effects, including calcium-channel blockers, beta-blockers,
diuretics, angiotensin-converting enzyme inhibitors, and
selective serotonin reuptake inhibitors. The use of xerogenic
medications did not have a statistically meaningful effect
on hyposalivation in SSc patients (28.6% in patients with
reduced UWSFR and 38.6% in patients with normal
UWSEFR; p=0.53). The evaluation of mouth disability in
all patients showed that the median total MHISS score was
14 (minimum-maximum: 0-43) and the median MHISS
subscale 2, assessing dry mouth, was 6 (minimum-maximum:
0-19).

The comparison of patients according to the disease
subset, subjective xerostomia and the reduction in UWSFR
were similar (p=0.35; p=0.52, respectively). MHISS total
and subscale 2 scores were significantly higher in patients
with deSSc (p<0.001 and p=0.003, respectively) (Table 2).
Likewise, dcSSc patients had markedly higher MHISS
subscales 1 and 3 scores than 1cSSc patients (p<0.001).
Besides, patients with 1cSSc presented significantly lower
HAQ and SHAQ-disease severity than deSSc patients
(p=0.024 and p=0.04).

The comparison of SSc-related features in terms
of hyposalivation displayed that the disease duration
and organ involvements were similar in both groups.
Similarly, there was no statistically significant difference
in disease severity evaluated by PGA and health disability
measured by SHAQ and HAQ between the two groups.
Furthermore, the frequency of dysphagia was prominently
increased in patients with reduced USWFR than in
patients with normal USWFR (75% vs 51%; p=0.04);
however, the presence of gastroesophageal involvement
and gastroesophageal reflux were similar between patients
with reduced salivary production and patients with normal
salivary production (85.7% vs 86%; p=1.00 and 55.6% vs
65%; p=0.46, respectively). Patients with reduced UWSFR
had a statistically higher rate of sicca and xerophthalmia
symptoms and positivity of Schirmer’s test rather than
patients with normal UWSFR (71.4% vs 47.7%; p=0.04,
64.3% vs 29.5%; p=0.007 and 82.1% vs 18.2%; p<0.001,
respectively). Notwithstanding, xerostomia symptom was
reported in sixteen patients with hyposalivation (57.1%)



and seventeen patients with normal SFR (38.6%) (p=0.15).
Regarding serologic evaluation, the only positivity of anti-
Ro60/SSA antibody was statistically frequentin patients with
hyposalivation (p=0.03) (Table 3). The assessment of health
and mouth disability of patients showed that a significant

patients with normal SFR (p=0.04 and p=0.01, respectively).
The risk factors of hyposalivation in SSc patients were
determined as the presence of dysphagia (OR: 2.86, 95%
CI: 1.01-8.13; p=0.045), anti-Ro60/SSA autoantibody (OR:
3.7, 95% CI: 1.08-12.55; p=0.036), presence of subjective

difference was detected in terms of total MHISS and MHISS
subscale 2 between patients with reduced UWSFR and

xerophthalmia (OR: 4.3, 95% CI: 1.56-11.77; p=0.005),
positive Schirmer’s test (OR: 20.7, 95% CI: 6.02-71.08;

Table 1. The baseline characteristics of SSc patients

SSc (n=72) 1cSSc (n=47) dcSSc (n=25) p
Female, n (%) 66 (91.7) 43 (91.5) 23(92) 1.00
Age, years, mean + SD 52.24 (13.00) 52.62 (12.62) 51.52 (14.16) 0.75
Smoking, ever, n (%) 19 (26.4) 15(31.9) 4 (16) 0.14
Disease duration, median (IQR) years 5(8) 5(9) 5(7) 0.59
mRSS, median (IQR) 11(10) 9 (6) 20 (10) <0.001
Maximal mouth opening, mean (SD) 3.63(0.65) 3.78 (0.6) 3.33(0.68) 0.005
Microstomia (interincisal distance <40 mm), n (%) 47 (65.3) 28 (59.6) 19 (76) 0.08
Digital ulcers, n (%) 30(41.7) 14 (29.8) 16 (64) 0.006
Musculoskeletal involvement, n (%) 42 (58) 23 (48.9) 19 (76) 0.03
Gastrointestinal involvement, n (%) 62 (85.9) 38 (80.9) 24 (96) 0.46
Oesophageal involvement, n (%) 57 (79.2) 37 (78.2) 20 (80) 0.37
Cardiac involvement, n (%) 19 (26.4) 14 (29.8) 5(20) 0.44
ILD, n (%) 38(52.8) 19 (40.4) 19 (76) 0.04
PAH, n (%) 7 (10) 4(8.5) 3(12) 0.84
Renal crisis, n (%) 6(8.3) 5(10.6) 1(4) 0.63
Autoantibodies, positivity n (%)
ANA =1/160 70(97.2) 46 (97.9) 24 (96) 1.00
Anti-centromere 16 (22.2) 13(27.7) 2(8) 0.46
Anti-Topoisomerase 39 (54.2) 20 (42.6) 19 (76) 0.007
Anti-Ro60/SSA 14 (19.4) 7(14.9) 7 (28) 0.30
Anti-Ro52/SSA 11(15.3) 8(17) 3(12) 0.88
Anti-La/SSB 2(2.8) 1(2.1) 1(4) 1.00
RF 16 (22.2) 11(23.4) 5(20) 0.74
Hypergammaglobulinemia, n (%) 15 (20.8) 8(17) 7 (28) 0.23
Sicca Symptoms, n (%) 41 (56.9) 25(53.2) 16 (64) 0.38
Xerostomia 32 (44.4) 19 (40.4) 13 (52) 0.35
Xerophthalmia 31(43.1) 20(42.7) 11 (44) 0.90
Schirmer’s test <5 mm/5 min 31(43.1) 19 (40.4) 12 (48) 0.53
UWSEFR < 0.1 mLl/min, n (%) 28(38.9) 17 (36.2) 11 (44) 0.52

ANA: Antinuclear antibody, dcSSc: Diffuse cutaneous systemic sclerosis, ILD: Interstitial lung disease, IQR: Interquartile range, IcSSc: Limited cutaneous systemic sclerosis, mRSS:
Modified Rodnan skin score, PAH: Pulmonary arterial hypertension, RF: Rheumatoid factor, SD: Standard deviation, SSc: Systemic sclerosis, UWSFR: Unstimulated whole saliva
flow rate

Table 2. The assessment of health and mouth disability in SSc patients

SSc (n=72) 1c¢SSc (n=47) dcSSc (n=25) p

MHISS total, median (IQR) 14.(19) 9(15) 27 (18) <0.001
MHISS subscale 1, median (IQR) 4(11) 2(8) 11.5011) <0.001
MHISS subscale 2, median (IQR) 6 (9) 4(9) 8 (9) 0.003
MHISS subscale 3, median (IQR) 3 (6) 0(3) 5.5 (4) <0.001
PGA, mean+SD 4.91(1.42) 4.27 (1.54) 5.21(1.14) 0.20
HAQ, median (IQR) 0.62 (1) 0.5(1.2) 1(0.87) 0.024
SHAQ-disease severity, median (IQR) 1.4(2.15) 0.6 (2.2) 1.45 (1.0) 0.040

IQR: Interquartile range, HAQ: Health assessment questionnaire, MHISS: Mouth handicap in Systemic Sclerosis, PGA: Physician’s Global Assessment, SD: Standard deviation,
SHAQ: Scleroderma HAQ, SSc: Systemic sclerosis
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Table 3. The evaluation of disease-related autoantibodies profile, mouth, and health disability of SSc patients in accordance with salivary production

UWSFR >0.1 mL/min UWSFR <0.1 mL/min p

n=44 n=28
Autoantibody positivity, n (%)
ANA =1/160 42 (95.5) 28 (100) 0.52
Anti-centromere antibody 9(20.9) 6(21.4) 1.00
Anti-topoisomerase Il antibody 23(52.3) 16 (57) 0.8
Anti-Ro60/SSA antibody 5(11.4) 9(32) 0.03
Anti Ro52/SSA 8(18.6) 3(10.7) 0.57
Anti-SSB antibody 1(2.3) 1(3.6) 1.00
Double positive* 3(6.8) 5(17.9) 0.50
RF positivity, n (%) 8(18.2) 8(28.6) 0.38
Hypergammaglobulinemia, n (%) 9(20.9) 6(21.4) 1.00
MHISS total, median (IQR) 13(17) 20 (21) 0.04
MHISS subscale 1, median (IQR) 3.5(10) 7.5(14) 0.20
MHISS subscale 2, median (IQR) 4 (9) 8(7) 0.01
MHISS subscale 3, median (IQR) 1(5) 4 (6) 0.45
PGA, mean +SD 5(1.5) 5(1.3) 0.27
HAQ, median (IQR) 0.5(1.12) 0.92(1.1) 0.34
SHAQ-disease severity, median (IQR) 1(2.1) 1.4(1.3) 0.24

*Positivity of anti-topoisomerase and anti-SSA/SSB. ANA: Antinuclear antibody, IQR: Interquartile range, HAQ: Health assessment questionnaire, MHISS: Mouth handicap in
Systemic Sclerosis, PGA: Physician’s Global Assessment, RF: Rheumatoid factor, SD: Standard deviation, SHAQ: Scleroderma HAQ, SSc: Systemic sclerosis, UWSFR. Unstimulated

whole saliva flow rate

p<0.001), higher MHISS total scores (OR: 1.05, 95% CI:
1.00-1.09; p=0.043), and higher MHISS domain 2 scores
(OR: 1.13, 95% CI: 1.02-1.24; p=0.02) by using univariate
regression analyses.

Discussion

Sicca symptoms are one of the most frequent findings
with a higher prevalence in SSc patient.*’?” Our study
demonstrated the prevalence of sicca symptoms in 57% of
SSc patients and tended to be increased in dcSSc. Besides,
subjective xerostomia was observed in 44.4% of patients
consistent with the results from previous reports.?!?!

Xerostomia canlead to numerous complications including
dysphagia, mucosal infections, periodontal diseases, and
denutrition, and eventually result in a reduction in quality of
life.23 Several studies displayed that decreased SFR namely
objective xerostomia was frequently observed in SSc patients
and indeed, SSc was considered as an independent risk factor
of saliva production.’?* Recent histopathologic reports
suggested that salivary gland involvement in SSc is not only
caused by the presence of secondary SS but also progressive
fibrosis, which is one of the hallmark mechanisms of SSc,
might directly lead to impairment of salivary glands.!*
% In our study, hyposalivation (UWSFR <1 ml/min) was
detected in 39% of SSc patients. A study assessing sicca
symptoms and prevalence of SS in SSc patients reported
35% of patients with reduced salivary production, congruent
with our finding. Furthermore, older age and positive SS-A
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autoantibody were considered as predictors of SS in SSc
patients.”? In addition, SSc-related clinical manifestations
prominently observed in SSc patients with SS, were 1cSSc
subset and absence of ILD.1%*261 According to our results,
there were not any significant associations detected between
the disease subsets, disease duration, organ involvements,
disease severity scores measured with PGA, and decreased
salivary production. However, the positivity of anti-SSA
antibodies was frequently observed in SSc patients with
decreased salivary production and considered as predictor
for hyposalivation in SSc patients. Similarly, a recent study
revealed the important association between reduced saliva
production and the positivity of at least one SS-related
antibody and reported that disease severity scores were not
related to saliva production.?” On the other hand, the study
with a small number of dcSSc patients without concomitant
SS or SS-related antibodies displayed reduced SFR in deSSc
patients and a negative correlation between disease severity
and SFR.?Y In addition to the positivity of SS-A antibody,
in our cohort, subjective xerophthalmia symptoms and
objective xerophthalmia were predictors for decreased saliva
production in SS patients as expected.

Dysphagia is one of the most common symptoms in SSc
patients. SSc-related various causes are resulting in dysphagia
such as esophageal dysmotility, gastroesophageal reflux,
myositis, microstomia, or xerostomia.”® Our study showed
that the dysphagia was significantly related to reduced saliva
production. However, there was no significant association



observed between decreased saliva production and
gastroesophageal involvement, which might be suggested
that xerostomia might be one of the main contributors to
dysphagia in our study.

Recent evidence has revealed that SSc has a detrimental
impact on the oral health of patients, which eventuates in
significant oral disabilities. The Canadian SSc oral health
study demonstrated that SSc patients had impaired oral
HRQoL assessed by the Oral Health Impact Profile which
is widely used for the evaluation of oral health disability
whereas it is not a specific instrument for SSc.”! Moreover,
another Canadian SSc oral health study reported that oral
HRQoL was related to global HRQoL. However, there
was not any significant relationship detected between
disease subset, disease duration, PGA disease severity,
and oral HRQoL.?! Our study showed that SSc patients
with decreased SFR had prominently worse oral HRQoL
evaluated with the MHISS scale and MHISS subscale 2
scores reflecting disabilities related to mouth dryness were
significantly higher in these patients. Furthermore, an
increase in MHISS total and MHISS subscale 2 scores were
considered as risk factors for reduction in saliva production
in SSc patients.

Study Limitations

This study had a few limitations. First, there was not
a control-healthy group to confirm the increased risk
of hyposalivation in SSc. Another important limitation
was that secondary SS has not been diagnosed due to the
requirement of histopathologic evaluation which needs
invasive procedure, that is why, the prevalence of secondary
SS has been not demonstrated. Despite all limitations, the
most important strength of the study was the first report
to assess the effect of hyposalivation on oral health and
disability with MHISS which is the SSc-specific instrument
developed for orofacial involvement of SSc.

Conclusion

In conclusion, our study demonstrated that the prevalence
of xerostomia and reduction in salivary production were
frequently observed in SSc patients. It was founded that
risk factors for the presence of hyposalivation in SSc were
the positivity of anti-Ro60/SSA antibody, xerophthalmia,
and dysphagia symptom. Besides, SSc patients with
hyposalivation had markedly poorer oral HRQoL assessed
by MHISS. Moreover, a significant relationship between
hyposalivation and higher MHISS scores was thought that
MHISS might be more commonly used for follow-up for
salivary gland hypofunction or salivary gland involvement
of SSc patients.
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Abstract

Objective: Few randomized controlled studies investigating the role
of plasma exchange (PLEX) therapy shown no significant benefit in
the management of lupus nephritis. However small case series have
suggested potential efficacy in certain types of organ involvement in
systemic lupus erythematosus (SLE).

Methods: We conducted a retrospective review of patient records who
received PLEX therapy between October 2013 and March 2022 at our
apheresis unit. Patients under the age of 18 and those who underwent
PLEX therapy for non-rheumatic and rheumatic diseases other than
SLE were excluded from the study. We collected comprehensive
data including the primary indication for PLEX therapy, procedural
details, concurrent immunosuppressive medications, overall survival,
outcomes of organ involvement, and any complications associated
with PLEX therapy.

Results: Among 58 patients with rheumatic diseases who underwent
PLEX therapy we included 17 SLE patients. The main indication for
PLEX was catastrophic antiphospholipid syndrome (n=5), diffuse
alveolar hemorrhage (DAH) (n=5), neuropsychiatric involvement (n=4),
thrombotic microangiopathy (n=2) and renal involvement (n=1). Nine
patients experienced severe/opportunistic infections resulting in death
only in 1 patient during PLEX. Additionally, 3 patients died due to
active disease during PLEX. Among the survived patients PLEX therapy
provided remission in 13 patients.

Conclusion: PLEX can be regarded as a supplementary treatment
along with immunosuppressives, particularly for a subset of SLE
patients experiencing conditions such as DAH and neuropsychiatric
involvement. Despite high frequency of severe/opportunistic infections
only one patient died.

Keywords: Plasma exchange, plasmapheresis, systemic lupus
erythematosus, lupus
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Amac: Plazma degisimi (PLEX) tedavisinin lupus nefriti yonetiminde
anlamli bir fayda saglamadigini gésteren az sayida randomize kontrollt
calisma bulunmaktadir. Bununla birlikte, kiicik olgu serileri, sistemik
lupus eritematozusun (SLE) bazi organ tutulum tiplerinde plazma
degisiminin etkili olabilecegini bildirmistir.

Yontem: Ekim 2013 ile Mart 2022 tarihleri arasinda PLEX tedavisi
alan hastalarin kayitlarini geriye doéntk olarak inceledik. On sekiz
yasin altindaki hastalar, SLE disinda romatizmal hastaligi olanlar ve
romatizmal hastalik disi nedenlerle PLEX tedavisi yapilan hastalar
dislandi.  PLEX tedavisinin baslica endikasyonu, islem detaylari,
eszamanli olarak kullanilan immdnosupresif ilaclar, genel sagkalim,
organ tutulumunun sonuclari ve PLEX tedavisi iliskili komplikasyonlar
gibi bilgiler not edildi.

Bulgular: Romatizmal hastaligi olup PLEX tedavisi uygulanan 58
hastadan 17 SLE hastasi calismaya dahil edildi. PLEX tedavisinin
birincil endikasyonlari katastrofik antifosfolipid sendromu (n=5),
diffuz alveolar hemoraji (DAH) (n=5), noropsikiyatrik tutulum (n=4),
trombotik mikroanjiyopati (n=2) ve renal tutulum (n=1) idi. PLEX
sirasinda 9 hastada ciddi/firsatci enfeksiyonlar gelistigi gorulda. Bir
hasta enfeksiyona bagli, 3 hasta aktif hastalik nedeniyle PLEX devam
ederken kaybedildi. Sag kalan hastalarin 13'tnde PLEX tedavisi ile
remisyon saglandi.

Sonuc: PLEX, DAH ve néropsikiyatrik tutulum gibi SLE hastalarinin
belli bir alt grubu icin immunosupresiflerle birlikte ek bir tedavi olarak
degerlendirilebilir. Hastalarimizin yaklasik yarisi ciddi veya firsatci
enfeksiyonlarla karsilassa da, yalnizca bir hastada enfeksiyona bagli
mortalite gozlenmistir.

Anahtar Kelimeler: Plazma degisimi, plazmaferez, sistemik lupus
eritematozus, lupus
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Introduction

Systemic lupus erythematosus (SLE) is a complex
autoimmune disease with a wide range of clinical
symptoms and a variable disease course. The prognosis of
patients has improved with the introduction of combined
immunosuppressive and glucocorticoid (GC) therapy.!"! In
general, management of SLE depends on disease severity,
disease activity, clinical manifestations, and comorbidities.
Cutaneous manifestations, musculoskeletal manifestations,
and serositis are typically indicative of less severe disease, and
may exhibit fluctuations in accordance with disease activity.
Frequently, these conditions can be managed through the
administration of nonsteroidal anti-inflammatory drugs
or low-potency immunosuppressive agents, in addition
to hydroxychloroquine and/or brief regimens of GCs.
Organ or life-threatening disease manifestations, such
as kidney, lung, and central nervous system involvement
require more aggressive immunosuppression. In those
patients, immunosuppressives (e.g. mycophenolate mofetil,
cyclophosphamide) are mostly combined with high doses
of systemic GCs. However, there is still some subgroup of
patients who do not respond well to the standard of care
(SOC).B! Despite the lack of high-quality data, therapeutic
plasma exchange therapy (PLEX) has been considered as an
alternative treatment option in refractory and/or severe SLE
patients.?!

PLEX has been used for almost four decades in a wide
variety of autoimmune diseases in which humoral factors
play a role in the pathogenesis.! The underlying idea of
the PLEX is based on the assumption that the reduction
or elimination of specific pathological substances (e.g.,
autoantibodies, immune complexes, cryoglobulins) from
the plasma can lead to the prevention of additional damage
or even might help reversing the pathological condition.?
The American Society for Apheresis (ASFA) has categorized
the use of PLEX into four distinct groups based on the
currently available evidence.l! Category-I disorders are for
which PLEX is the first-line therapy, either alone or with
a combination of other therapies. PLEX is accepted as the
second-line therapy in category-II disorders. If the benefit
of PLEX has not been fully demonstrated, those group
of disorders are classified as category-III. If the published
evidence indicates or implies that PLEX could potentially
be harmful or ineffective, those disorders are classified as
category-IV. PLEX has been studied in few randomized
controlled trials (RCT) in patients with lupus nephritis
(LN) and none of them demonstrated any significant
improvement in renal outcome compared to the SOC.I"
"' On the other hand, there are significant number of case
reports and series have reported positive outcome especially
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in refractory and severe SLE patients.B!211 According
to ASFA guidelines, SLE patients with severe types of
organ involvement, including central nervous system
(CNYS) involvement, diffuse alveolar hemorrhage (DAH),
thrombotic microangiopathy, cryoglobulinemia, cytopenia,
hyperviscosity, but not LN, are classified into category-
IL.11 Additionally, the ASFA guideline published in 2019
upgraded catastrophic antiphospholipid syndrome (CAPS)
from Category II to Category 1.1 In the ASFA guideline
published in 2023, CAPS continues to be classified under
Category L.19

The objective of this real-world study was to
retrospectively evaluate the overall survival of patients,
identify causes of mortality, assess the incidence of infectious
and non-infectious complications, and determine the risks
and benefits of PLEX therapy in patients with SLE [with or
without antiphospholipid syndrome (APS)] in a real-world
clinical setting.

Materials and Methods

A retrospective chart review was conducted on patients
who received PLEX therapy between October 2013 and
March 2022. We excluded patients who underwent PLEX
treatment for conditions other than rheumatic diseases, such
as thrombotic thrombocytopenic purpura (T'TP), multiple
sclerosis, or hyperviscosity syndrome, and who were under
18 years old. Additionally, patients with rheumatic diseases
other than SLE, including ANCA-associated vasculitis
(AAV) (n=28), cryoglobulinemic vasculitis (n=7), systemic
sclerosis (n=2), Goodpasture syndrome (n=2), IgA vasculitis
(n=1), and dermatomyositis (n=1), were also excluded. We
have previously reported the outcome of PLEX therapy
among our 28 AAV patients.['”) We obtained comprehensive
data from patient charts, including information on the
underlying rheumatic disease, the primary indication for
PLEX therapy, specific procedural details (such as the use
of albumin and/or, fresh frozen plasma (FFP) peripheral or
central venous catheters, and a number of PLEX sessions),
concomitant immunosuppressive treatments [such as steroid
pulses, cyclophosphamide (CYC), rituximab (RTX), or
intravenous immunoglobulin (IVIG)], overall survival rates,
outcomes of organ involvement, and any complications
associated with PLEX therapy. Mortality, and as well as the
impact on organ function, were assessed both during the
administration of PLEX and at the 3-month and 12-month
post-treatment follow-up. We examined the occurrence of
infections during the initial 5-week period since patients
treated with PLEX have been shown to continue to
exhibit low levels of immunoglobulin G until week 5.0
We also assessed the mortality until the final follow-up



appointment for patients. The study was planned according
to the Declaration of Helsinki, and an independent ethics
committee of Cerrahpasa Medical Faculty gave permission
to conduct this study (date: 02.06.2022, approval number:
396452).

Statistical Analysis

The demographic, baseline, and follow-up characteristics
of the patients were presented with the descriptive statistics.
Data are expressed as means and standard deviations (SD),
median values with ranges (Q1-Q3) or frequency (%).

Results

Baseline Characteristics of Patients

The retrospective analysis of medical records identified
a total of 318 individuals who received PLEX treatment
between October 2013 and March 2022 at our apheresis
facility. Following the exclusion of 253 patients who
underwent PLEX for non-rheumatic conditions, 41 patients
with rheumatic diseases other than SLE, and 7 patients who
were below the age of 18, a total of 17 patients diagnosed
with SLE were subjected to further evaluation (Figure 1).

As expected, the majority of the patients were female
(n=15, 88%) and the mean age of the patients was
33.4+9.4. The main indications for PLEX were DAH in
5 patients, CAPS in 5, CNS involvement in 4, TTP in 2

318 patients underwent
plasmapheresis from October 2013
through March 2022

65 patients (F/M: 36/29) underwent
plasmapheresis for rheumatic diseases

| Excluded patients 1
: Patients with other rheumatic diseases :
| (n=41) (AAV=28, CV=7, S5=2, GP=2, \
| IgAv=1, DM=1) 1
: Patients under 18 years old (n=7) :

___________________

17 patients with SLE
(F/M: 15/2)

Figure 1. Flow-chart of the included patients

AAV:  ANCA-associated vasculitis, CV: Cryoglobulinemic vasculitis, DM:
Dermatomyositis, GP: Goodpasture syndrome, IgAV: IgA vasculitis, SLE: Systemic
lupus erythematosus, SS: Systemic sclerosis
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patients, and rapidly progressive glomerulonephritis
(RPGN) in 1 patient (Table 1). Hemodialysis was also
started concomitant with PLEX therapy in 3 patients.
The causes for hemodialysis were CAPS in 1, class IV
LN in 1 and RPGN in 1 patient. Due to the patient’s
thrombocytopenia and the potential risk of hemorrhage
associated with PLEX therapy, a renal biopsy could not
be performed in the case of RPGN. Immunosuppressive
agents (CYC, RTX), high dose intravenous pulse
methylprednisolone (1 g/day for 3 days) followed by
prednisolone 1 mg/kg/day were initiated in all but two
patients in conjunction with PLEX. IVIG was used in
combination with immunosuppressives in 11 patients and
as a solo treatment in 2 patients. The treatment details of
each patient are given in the Table 1.

Ten (59%) out of 17 SLE patients had concomitant
APS (Table 1). Three patients had triple positive
antiphospholipid (aPL) profile, one had double positivity
[lupus anticoagulant (LA) + anticardiolipin (aCL)] and
the remaining had only one type of aPL [LA=3, aCL=2,
antibeta-2 glycoprotein (anti-B2GPI) =1] antibodies.
Anti-double-stranded DNA (anti-dsDNA) was positive
in 11 patients, Ro/SSA was positive in 2, anti-Smith (anti-
Sm) was positive in 2, and La/SSB was positive in one
patient.

Features of Plasma Exchange Therapy

The median number of PLEX was 4 (Q1-Q3=3-5)
(Table 2). A Fresenius Comtec 2010 machine (centrifugal
technique) was used for the procedure to exchange an
average of 1.3 plasma volumes. PLEX was performed
using a central venous catheter and peripheral veins in
9 (53%) and 8 (47%) patients, respectively. Plasma was
replaced with fresh frozen plasma (FFP) (n=5, 29%),
albumin (n=2, 12%), or both (n=10, 59%).

Outcomes

Death and Complications

Four (24%) patients died during PLEX therapy. The
cause of mortality in three patients was attributed to the
underlying active disease, i.e. CAPS (n=2) and RPGN
(n=1). Death in one patient was associated with both
infection (CMYV infection and pseudomonas aeruginosa
pneumonia) and active disease (CNS involvement).

While no additional deaths occurred within the first
three months, three more deaths were observed before
month 12 related to COVID-19 infection, relapsing
disease (DAH), and aspiration-related cardiopulmonary
arrest.



Table 1. Clinical characteristics and outcome of 17 SLE patients who underwent PLEX therapy

Age/Sex Concomitant APS Main indication for Concomitant IS Infection during Outcome
PLEX PLEX
31/F No DAH MP+CYC+IVIG No Remission at month 12
23/F Yes CAPS MP+CYC+VIG No CD;‘:gi sm‘r‘;g;hazy‘lfreez?
25/F Yes CAPS MP+RTX+IVIG No Remission at month 12
30/F No CNS inv. MP+RTX+IVIG No Remission at month 12
30/M Yes DAH MP+CYC No Remission at month 12
28/F No RPGN MP+CYC+IVIG CcMV Died during PLEX
35/F No CNS inv. MP+IVIG CMV+ PAP Died during PLEX
25/M Yes DAH MP+CYC+VIG MV Ejgg tﬂ”j fo active disease at
26/F No CNS inv. MP+CYC SMP Remission at month 12
o T
47/F Yes DAH MP+CYC+IVIG PJP Remission at month 12
49/F Yes CAPS IVIG Pneumonia Died during PLEX
26/F Yes CAPS MP+RTX+IVIG PJP Remission at month 12
47/F Yes CAPS IVIG No Died during PLEX
32/F Yes TTP MP+CYC+VIG Pneumonia + Soft Remission at month 12
34/F Yes CNS inv. MP+RTX No Remission at month 12
28/F No TTP MP+CYC No Remission at month 12

APS: Antiphospholipid syndrome, CAPS: Catastrophic antiphospholipid syndrome, CMV: Cytomegalovirus, CNS: Central nervous system, CYC: Cyclophosphamide, DAH: Diffuse
alveolar hemorrhage, F: Female, IS: Inmunosuppressives, IVIG: Intravenous immunoglobulin, M: Male, MP: Methylprednisolone, PAP: Pseudomonas aeruginosa pneumonia, PJP:
Pneumocystis jirovecii pneumonia, PLEX: Plasma exchange, RPGN: Rapidly progressive glomerulonephritis, RTX: Rituximab, SMP: Stenotrophomonas maltophilia pneumonia,

TTP: Thrombotic thrombocytopenic purpura

Table 2. Features of plasma exchange therapy

Median number of PLEX sessions (Q1-Q3) 4 (3-5)
PLEX with

FFR N (%) 5(29)
Albumin, n (%) 2(12)
FFP and albumin, n (%) 10 (59)
Route of venous access

Peripheral venous, n (%) 8 (47)
Central venous, n (%) 9 (53)

FFP: Fresh frozen plasma, PLEX: Plasma exchange

The median follow-up starting from PLEX day 1 to the
last visit was 19.2 months (Q1-Q3=1.7-40.4 months). Two
additional deaths occurred after the first year of PLEX
treatment. One patient (DAH) died due to COVID-19 at
month 21, and the other (CAPS) died due to SLE related

severe damage (heart and renal failure) at month 48.

Nine patients (53%) developed severe/opportunistic
infections within the first 5 weeks of PLEX. Three of
those patients had more than one type of infection. CMV
was the most common type of infection and detected in
4 patients. Details on infections are given in the Table 1.
Death was associated with infection only in 1 patient who
also had concurrent active disease.
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Organ Survival

Among the 5 patients with DAH, all recovered after
PLEX therapy. Only 1 patient died due to a relapse of DAH
at month 4. Among the 4 patients with CNS involvement,
3 recovered and one died due to active disease and infection
while on PLEX therapy. Among the 5 patients with CAPS,
2 experienced multiple thrombotic complications such as
multifocal cerebral infarcts, Budd-Chiari syndrome, and
digital ischemia and died during PLEX therapy. The third
patient who presented with extensive lower extremity deep
vein thrombosis, Libman-Sacks endocarditis, and severe
cutaneous necrosis, died at month 7 due to aspiration-related
cardiopulmonary arrest. In the remaining two patients, one



had portal thrombosis and digital necrosis, and the other
had Budd-Chiari syndrome and multiple cerebral infarcts.
These two patients were still in remission at month 12. Two
patients with TTP were also in remission at month 12. One
with RPGN died while receiving PLEX therapy.

Discussion

Initially, PLEX therapy was introduced as a treatment
for SLE with the assumption that removing pathogenic
autoantibodies and immune complexes would help control
disease activity. The first RCT conducted in SLE, where
patients received six courses of PLEX within a span of two
weeks, showed no clinical improvement.'"”” However, this
was a small study consisting of 10 mild SLE patients in
each study arms. Furthermore, the patients included in this
study probably did not represent the SLE patients who are
most likely to benefit from PLEX therapy. The other RCT
with a larger sample size (n=86), comparing PLEX plus
prednisone and cyclophosphamide versus prednisone and
cyclophosphamide alone in patients with LN also showed
no benefit and had to be terminated early.!'”! Subsequent
controlled studies, which included small number of patients,
repeatedly demonstrated no efficacy of PLEX in patients
with LN.B1820The discouraging results of these studies have
led to a significant decline in the use of PLEX therapy in
lupus setting. However, data from the registries indicate that
there are still some SLE patients receiving and benefiting
from PLEX therapy.?'#! Similarly, in our daily practice
we prefer using PLEX therapy to treat some severe forms
of SLE patients. Our findings, along with those from the
registries support that PLEX therapy remains valuable for a
carefully selected group of patients with specific indications
such as DAH and CNS involvement. However, conducting
prospective trials to precisely evaluate the role of PLEX
therapy in these patient subgroups poses challenges due to
the rarity of such cases.

The present study is a retrospective evaluation of 17
patients diagnosed with SLE who received therapeutic
PLEX at our center. Within this cohort of patients, PLEX
was primarily administered to five patients as a therapeutic
intervention for CAPS, which is classified as Category I in
the ASFA guideline. PLEX indications in the remaining 11
patients were DAH (n=5), CNS involvement (n=4) and T'TP
(n=2) all of which are Category II. Only in one patient PLEX
indication was RPGN. Four out of 17 (24%) patients died
during PLEX therapy; the cause was CAPS in 2 patients,
CNS involvement in 1, and RPGN in 1 patient. Despite the
high rate of severe/opportunistic infections (53 %) observed
within the first five weeks of PLEX therapy, only one patient
died. It was difficult to definitively conclude whether the
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cause of death was due to the infection or the active disease
in this patient.

Since the early years of PLEX therapy, concerns have
been raised regarding an increased risk of infections due
to the associated decrease in immunoglobulin levels.¥
The initial RCT conducted in SLE specifically assessing
the infection rate in patients undergoing PLEX did not
observe an elevated risk of infection in the PLEX group
(68%) compared to SOC group (74%).1"' However, a recent
meta-analysis conducted in ANCA-associated vasculitis
revealed an increased risk of infection with PLEX therapy.
51 Additionally, non-rheumatic diseases such as TTP and
autoimmune encephalitis exhibited a low infection rate.?**”!
These findings suggest that aggressive immunosuppressive
therapy, high dose GC therapy and severe organ dysfunction
may contribute to an elevated risk of infection in rheumatic
diseases.

Study Limitations

Our study has several limitations. Firstly, it had
a retrospective design. Secondly, the evaluation was
conducted on a small number of SLE patients who received
PLEX therapy, as it was based on the experience of a single
center. Thirdly, it is difficult to attribute the observed
benefits or complications solely to PLEX therapy given
that almost all patients concurrently received high-dose
GCs and immunosuppressive drugs. Fourthly, except for
two patients (one with TTP and the other with RPGN),
most of the patients were refractory to immunosuppressives
which might be the explanation for the high mortality rate
observed in this cohort.

Conclusion

In conclusion, despite the previous discouraging outcomes
from RCTs, PLEX therapy continues to be employed at
our center to manage severe SLE patients, similar to real-
world data from registries. PLEX can be considered as an
adjunctive treatment in addition to immunosuppressives,
especially in a subgroup of SLE patients with DAH and
CNS involvement. Although severe/opportunistic infections
occurred in around half of our patients, infection-related
mortality was observed in only one patient.
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Abstract

Objective: We aimed to determine the frequency of trisomy 8 and
other potential chromosomal abnormalities among Behcet's syndrome
(BS) patients with gastrointestinal system (GIBS) involvement and
those without myelodysplastic syndrome.

Methods: Between September 2014 and April 2015, 29 GIBS
patients and 23 healthy controls were enrolled. Peripheral blood
samples were collected from these patients for conventional
cytogenetic analysis and fluorescence in situ hybridization (FISH)
analysis specifically targeting chromosomes 8 and 9.

Results: Conventional cytogenetic analysis of 29 GIBS patients
revealed clonal chromosome losses in 14 patients. One patient had
a clonal del(8)(q11g13), and one patient had a constitutional t(5;10)
(933;p13). Polyploid metaphases were observed in 27 of 29 patients.
In 7 of 23 control cases clonal aneuploidies were observed, and in
two cases structural abnormalities along with numerical ones were
detected. No clonal anomaly was observed in 14 cases. Polyploidy
was detected in 13 of 23 cases in the control group. While trisomy
8 and 9 were detected in one patient by FISH analysis, only trisomy
9 was detected in one patient. The patient with trisomy 8 was
diagnosed with polycythemia vera.

Conclusion: The frequency of chromosomal abnormalities observed
in GIBS patients was found to be consistent with the literature.
Trisomy 8 does not seem to be a feature of GIBS unless there is a

0Oz

Amac: Bu calismada, miyelodisplastik sendromu eslik etmeyen
gastrointestinal sistem tutulumu olan Behcet sendromu (GIBS)
hastalarinda trizomi 8 ve diger potansiyel kromozomal anomalilerinin
sikligini arastirmay amacladik.

Yontem: Eylul 2014 ile Nisan 2015 tarihleri arasinda, 29 GIBS hastas!
ve 23 saglikli birey kontrol grubu olarak calismaya dahil edildi. Bu
hastalardan periferik kan 6rnekleri alinarak konvansiyonel sitogenetik
analiz ve kromozom 8 ve 9'u hedefleyen floresan in situ hibridizasyon
(FISH) analizi yapild.

Bulgular: Yirmi dokuz GIBS hastasinda vyapilan konvansiyonel
sitogenetik analizler sonucunda 14 hastada klonal kromozom kayiplari
gozlendi. Bir hastada klonal olarak del(8)(q11q13) gozlenirken, bir
hastada konstittisyonel olarak t(5;10)(q33;p13) saptandi. Yirmi dokuz
hastanin 27'sinde poliploid metafazlar gézlendi. Kontrol grubunda yer
alan 23 olgunun 7’sinde klonal kromozom kayip ve artislari, 2'sinde sayi
ve yap! anomalileri saptanirken, 14 olguda klonal anomali gézlenmedi.
Kontrol grubunu olusturan 23 olgunun 13’tnde poliploidi tespit edildi.

FISH analizi ile 1 hastada trizomi 8 ve 9 tespit edilirken bir hastada
sadece trizomi 9 saptandi. Trizomi 8 olan hastaya polisitemia vera
tanisi konuldu.

Sonuc: GIBS hastalarinda gézlenen kromozomal anomali sikligi
literattirle uyumlu bulunmustur. Trizomi 8, GIBS hastalarinin bir 6zelligi
gibi gériinmemekle beraber varligi eslik eden bir hematolojik hastaligi
kuvvetle disundtrmektedir.
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hematologic condition. However, its presence strongly suggests the
possibility of such a condition.

Keywords: Behcet's syndrome, gastrointestinal, cytogenetics, FISH,
chromosomal abnormalities

Anahtar Kelimeler: Behcet sendromu, gastrointestinal, sitogenetik,
FISH, kromozom anomalileri

Introduction

Behget’s syndrome (BS) is a multisystemic and chronic
vasculitis with unknown etiology and associated with
chronic inflammation. Besides mucocutaneous symptoms
such as oral and genital ulcers and papulopustular lesions,
organ involvement can also be observed. Involvement of
the ocular, vascular, nervous and gastrointestinal system is
responsible for morbidity and mortality.™

The association between BS and myelodysplastic
syndrome (MDS) is well-established, with several cases
reported in the last two decades.>*! Previous reviews of these
cases have indicated that gastrointestinal system involvement
is a frequent characteristic of this association, which can be
severe and unresponsive to treatment.” The frequency
of gastrointestinal involvement in BS varies in different
geographic regions. It is more commonly reported in BS
patients from the Far East, with a prevalence of up to 30%,
whereas the prevalence is lower in Europe and the Middle
East, ranging from 3-8%.1'Y" However, gastrointestinal
system involvement seems to be closely associated with
MDS regardless of geographic location.” Possible theories
that could explain the relationship between BS and MDS
include the altered immune function due to BS or DNA
damage caused by immunosuppressive agents that are used
in the management of BS.

MDS is overall the most common hematological disorder
in BS.' The frequency of trisomy 8 in BS is significantly
higher than that seen in primary MDS (87% vs 6%).!?
Lee et al."¥! compared 61 MDS patients with autoimmune
manifestations and 134 MDS patients without it and trisomy
8 was found to be associated with BS. Another study involving
46 MDS patients further demonstrated that intestinal ulcers
were more common in patients with trisomy 8 than in those
without it (3/8 vs 0/38).1" Similarly, Ahn et al.' reported
an association between gastrointestinal system involvement
and trisomy 8 in BS associated with MDS. Fever has been
identified as an inherent feature in BS patients with MDS
and trisomy 8 since a higher frequency of fever observed
in these individuals compared to those without trisomy 8
(79.5% vs. 33.3%).”! Trisomy 8 has also been found to be
associated with inflammatory fever in pediatric patients with
fever of unknown origin.!” In addition, BS patients with
gastrointestinal system involvement have been observed to be
more resistant to immunosuppressive therapies. Alternative
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treatment approaches directed at MDS were found to be
more beneficial in managing gastrointestinal manifestations,
even if MDS itself does not require treatment.’! Lastly,
constitutional trisomy 8 has been linked to an increased
risk of developing features of BS.I!7I Taken together, these
findings suggest that trisomy 8 may trigger inflammation in
BS.

Several retrospective series have suggested the
presence of trisomy 8 as a risk factor for gastrointestinal
system involvement in BS.#68181% Trisomy 9 is another
chromosomal anomaly that is commonly seen in BS
associated with MDS with gastrointestinal

involvement.®*?! In this study, we aimed to determine

system

the presence of trisomy 8 and trisomy 9 and possible
chromosomal changes that may play a role in the pathogenesis
of gastrointestinal system involvement of BS.

Materials and Methods

Patients

Between September 2014 and April 2015, 29 BS patients
with gastrointestinal system involvement were included in
the study. Gastrointestinal system involvement had been
confirmed with colonoscopy. We did not include our
2 patients with MDS who were already known to have
trisomy 8. For control group, 23 healthy individuals were
enrolled. After obtaining signed informed consent forms,
5 cc of heparinized peripheral blood was taken from all
participants for conventional cytogenetics and fluorescence
in situ hybridization (FISH) analyses. Patient charts were
reviewed for demographic data, BS manifestations, and
medications. The study was conducted in accordance with
the Declaration of Helsinki. Approval was obtained from
the ethics committee (2014/83045809-876). The study was
funded by Scientific Research Projects Coordination Unit
(project no: 40937).

Cytogenetics and FISH Analysis

Conventional cytogenetic analyses were performed using
standard 72 h peripheral lymphocyte culture technique. A
mitogen mix [phorbol 12-myristate 13-acetate (PMA) +
pokeweed mitogen (PWM) +Phytohemagglutinin (PHA)]
was used to induce both T and B lymphocytes. Fifty (31-65)

GTL-banded metaphases were analyzed whenever possible.



Slides were examined using a Nikon Eclipse E600 W
light microscope. Metaphases were evaluated according to
International System for Human Cytogenetic Nomenclature
201621 and photographed using an automated imaging
system (Applied Imaging-Powergene). FISH was performed
using liquid alpha satellite probes specific to centromere
regions of chromosomes 8 and 9. At least 200 cells were
counted under a Nikon Eclipse E600 W fluorescence
microscope using a triple filter (DAPI-FITCH-Texas red).

Statistical Analyses

Statistical analyses were performed using SPSS 20.0. We
used descriptive statistics to describe variables. Continuous
variables were represented as mean and standard deviation.
Chi-square test was used for comparison of categorical
variables.

Results

We studied 29 BS patients with gastrointestinal system
involvement (13 women and mean age: 40.1+9.7 years). All
patients fulfilled International Study Group Criteria for
BS.2 The mean age at diagnosis was 27x11 years for BS
and 32x11 years for gastrointestinal system involvement.
BS preceded the diagnosis of gastrointestinal system
involvement of BS in 19 patients. The mean duration from
BS diagnosis to the diagnosis of gastrointestinal involvement
of BS was 7.3+5 years. Among the remaining 10 patients,
BS and gastrointestinal involvement of BS were diagnosed
concomitantly in 7 and 3 patients were diagnosed with BS
after 2, 3, and 5 years of gastrointestinal system involvement.
Apart from gastrointestinal system involvement, 9 patients
also had involvement of another major organ/s (eye
involvement in 5, vascular involvement in 5, and central
nervous system involvement in 2). At the time of sampling,
22 patients were on azathioprine therapy, 6 were on 5-ASA
compounds, and the remaining 1 had never used any
medication for BS previously (Table 1).

Conventional cytogenetic analysis of 29 BS patients
with gastrointestinal system involvement revealed clonal
chromosome losses in 14 patients. The most common
19, 21, and 18,
respectively. One patient had a clonal del(8)(ql1q13) and,
one patient had a constitutional t(5;10)(q33;p13). In 13
patients, no clonal chromosomal abnormality was found.

monosomies were monosomy 20,

Polyploid metaphases were observed in 27 of 29 patients.
Trisomy 8 was not detected in any of the patients (Table
2). Among the 23 control cases, 17 had clonal aneuploidies,
and 2 had both structural and numerical abnormalities. No
clonal anomaly was observed in 14 cases. Polyploidy was
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detected in 13 of 23 cases in the control group (Table 3).
Polyploidy was significantly more frequent in BS patients
with gastrointestinal system involvement compared to the
control group (p=0.002). However, there was no significant
difference in the frequency of structural or numerical
abnormalities between the two groups (p=0.25).

The cut-off values for FISH analyses were set as 5%.
The FISH results for centromeres 8 and 9 of the patients are
shown in Figure 1. FISH analysis of chromosome 8 revealed
that only 1 patient had trisomy 8 in more than 20% of
interphase cells while trisomy 8 was detected in fewer than
5% of interphase cells in the remaining 28 patients. In FISH
analysis of chromosome 9, trisomy 9 was detected in fewer
than 5% of interphase cells in 27 patients. One patient had
trisomy 9 in 5-10% of interphase cells. In another patient,
who also had trisomy 8 in more than 20% of interphase
cells, trisomy 9 was observed in 10-20% of interphase cells.
Subsequently, this patient was evaluated by hematology and
diagnosed with polycythemia vera. During a 7-year follow-
up, no hematological or solid malignancy developed in the
remaining patients. In 8 patients, monosomy 8 was observed
in 5-10% of the cells and, in 2 patients more than 20% of
the cells. Monosomy 9 was shown in 5-10% of the cells in
11 patients and 10-20% in 4 patients. Two of the 11 patients
with 5-10% monosomy 9 had that abnormality also in their

Table 1. Demographic and clinical characteristics of patients

Variable Behcet’s syndrome patients with

gastrointestinal involvement

(n=29)
Women, n (%) 13 (45)
D/;(;?Sn (SD) age at BS diagnosis, 27411
Dgzz:sn (SD) age at GIBS diagnosis, 32411
BS manifestations, n (%)
Oral ulcers 29 (100)
Genital ulcers 25 (86)
Papulopustular lesions 12 (41)
Erythema nodosum 8 (28)
Arthritis 5(17)
Pathergy positivity 8 (28)
Eye involvement 5(17)
Vascular involvement 5(17)
_Central nervous system 5
involvement
Medications, n (%)
Azathioprine 20 (69)
Azathioprine and TNFi 2
5-ASA compounds 6(21)

No treatment 1

BS: Behcet’s syndrome, GIBS: Gastrointestinal involvement of Behcet’s syndrome,
SD: Standard deviation, TNFi: Tumor necrosis factor alpha inhibitors




conventional cytogenetic analysis. None of the control

group had aneuploidies of chromosomes 8 and 9 by FISH.

Discussion
In this study, we investigated the presence of trisomy 8,
trisomy 9, and other potential chromosomal abnormalities

in BS patients with gastrointestinal system involvement.

Table 2. The types and frequencies of chromosomal abnormalities
among the 29 BS patients with gastrointestinal involvement

Number of  Numerical Structural chromosomal

patients (%) chromosomal abnormality
abnormality

27 (93) Polyploidy

8 (28) -21

7 (24) -19

6(21) -X

4(14) -18, -20

3(10) -16, -22

2(7) _‘1(,24, 6, -9, -10, -11,

1(3) 3,-7,-8,-13,-14,-17  {>10)@33p13),

del(8)(q11;913)

*A variable number of polyploid cells ranging from 1 to 7 were detected. The
ploidy levels ranged from 3n (69 chromosomes) to 6n (138 chromosomes)

Table 3. The types and frequencies of chromosomal abnormalities in
control group

Number of Numerical chromosomal Structural chromosomal
patients (%) abnormality abnormality

13(57) Polyploidy

4(17) 21

3(13) -22

2(9) -18

1(4) X, +1,-10,-12, 19, 20 del1Xa32q42),

del(6)(q14q16)

*A variable number of polyploid cells ranging from 1 to 5 were detected. The
ploidy levels ranged from 3n (69 chromosomes) to 4n (92 chromosomes)
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Conventional cytogenetic analysis of 29 BS patients
with gastrointestinal system involvement revealed clonal
chromosome losses in 14 patients. The most common
monosomies were monosomy 20, 19,21, and 18, respectively.
Only one patient exhibited structural abnormalities (del(8)
(ql1q13) and a marker chromosome). The patient who
carried a constitutional balanced translocation (t(5;10)
(@33;q13)) did not have any acquired chromosome
abnormalities. Furthermore, FISH analysis detected trisomy
8 in one patient that was not observed by conventional
cytogenetic analysis. This patient was further diagnosed
with polycythemia vera.

Chromosomal abnormalities have been reported among
BS patients with accompanying MDS or another hematologic
disorder. The most common chromosomal abnormality
observed in these patients was trisomy 8 (87%), followed by
trisomy 9 (13%) and trisomy 15 (9%).”? However, there are
only a few studies investigating chromosomal abnormalities
among BS patients without any hematologic disorder. In a
study conducted by Denman et al.?* in 1980, chromosomal
abnormalities were found to be more common in BS
patients (16 out of 38, 42%) compared to healthy controls
(1 out of 17, 6%). However, the authors did not provide
information on the type of chromosomal abnormalities,
BS manifestations and medications of these 38 patients.**!
On the other hand, another study reported no numerical
or structural abnormalities among 38 BS patients.? The
authors did not report the BS manifestations, however,
none of the patients had received any medications for BS
prior to sampling. Interestingly, in our study, all except
one patient showed chromosomal abnormalities, and the
monosomies observed among the 14 BS patients have not
been reported previously. However, we also observed rather
more than expected, numerical and structural chromosomal
abnormalities, as well as polyploidies in our control group.

27
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Figure 1. FISH results for centromeres 8 and 9 of 29 BS patients with gastrointestinal involvement

BS: Behcet's syndrome, FISH: Fluorescence in situ hybridization
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This could be related to the fact that PMA which is included
in our mitogen mix can induce mitotic dysfunction and cause
poliploidisation.*1 There was no statistical difference
between BS and control group regarding numerical and
structural chromosome abnormalities. Therefore, in that
respect our results may be considered in accordance with
the literature. But polyploidy ratio was significantly higher
in BS group than controls in our study.

Arimura et al.’”! conducted a study to investigate the
presence of morphological myelodysplasia in BS patients.
They observed significant trilineage myelodysplasia in bone
marrow cells of 8 out of 15 BS patients. However, all these
patients did not show any chromosomal abnormalities. The
incidence of apoptotic bone marrow cells was lower in BS
patients compared to patients with MDS, but higher when
compared to normal controls. The authors suggested that
this finding may explain the absence of peripheral cytopenia
observed among BS patients. Unlike other rheumatologic
disorders where lymphoproliferative disorders are the most
common type of hematologic malignancy,?® several studies
have consistently reported MDS as the most common

11,2931 Tn 2 meta-

type of malignancy among BS patients.!
analysis, BS patients were found to have an increased risk
of developing hematologic malignancies [pooled risk ratio
(RR), 2.58; 95% confidence interval (CI): 1.61-3.55].5%
Another study specifically investigating BS patients with
gastrointestinal system involvement reported that the risk
of hematologic malignancy was significantly higher in
both men and women.??! The standardized incidence ratio
(SIR) was 23.90 (95% CI: 2.89-86.32) for men and 34.47
(95% CI: 4.17-124.51) for women. The SIRs observed
in BS patients with gastrointestinal system involvement
were significantly higher compared to the SIRs observed
in all BS patients, regardless of the type of involvement.
Furthermore, another study reported a higher prevalence
of gastrointestinal system involvement in BS patients with
malignancy compared to those without malignancy.B!! Our
findings, which show a high prevalence of chromosomal
abnormalities among our patients, may provide an
explanation for why BS patients with gastrointestinal
involvement have a higher risk of developing hematologic
malignancies.

We had previously reported that among our 198 BS
patients treated with cyclophosphamide 15 (8%) patients
developed malignancies, with bladder carcinoma being
the most common.’” Huang et al.?? investigated the
relationship between medications for BS and the risk
of malignancy. They found that cyclophosphamide was
associated with a 10-fold increase in the risk of developing
malignancies.”” In our patient population, none of them

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 15 « Say1 / Issue 2 « Temmuz / July 2023 m

had been exposed to cyclophosphamide previously, but
76% was currently using azathioprine. Thiopurines have
been implicated as a risk factor for the development of
lymphoma among patients with inflammatory bowel
disease,* which shares many similar clinical features with
gastrointestinal system involvement of BS.!!! Furthermore,
current use of thiopurines has also been associated with
an increased risk of myeloid clonal disorders, including
acute myeloid leukemia and MDS among patients with
inflammatory bowel disease.®! In our study, it should be
noted that 22 of the 29 BS patients included in the analysis
were taking azathioprine at the time of serum sampling,
which could potentially provide an explanation for our
findings.

Study Limitations

Our study has some limitations. First, we studied
a small number of patients due to the low prevalence of
gastrointestinal system involvement of BS in Turkey. Also,
it would be preferable to perform conventional cytogenetic
analysis on bone marrow samples. However, previous
studies have demonstrated that conventional cytogenetic
analysis performed on both peripheral blood and bone
marrow samples yield similar results.? Second, it would be
more preferable to study treatment-naive patients in order
to minimize confounding factors related to drug-induced
chromosomal changes.

Conclusion

In the future, further research with larger cohorts is
warranted. Future studies should include appropriate
control groups, such as healthy controls, adequate number
of BS patients who have been exposed to immunosuppressive
drugs and those who have never been exposed, as well as
BS patients with different types of involvement. These
additional studies will provide a more comprehensive
understanding of the relationship between chromosomal
abnormalities and BS. Finally, it should be noted that
trisomy 8 is not typically considered a characteristic feature
of BS with gastrointestinal system involvement, unless there
is an associated hematologic condition. Considering that
the patient with trisomy 8 in this study was also diagnosed
with polycythemia vera, which is another myeloid clonal
disorder, the presence of this chromosomal abnormality
strongly suggests the possibility of a coexisting hematologic
condition.
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0Oz

Amac: Bu calismanin amaci romatoid artrit (RA) tanisinda diz grafi
gorintuleri Gzerinde yapilan dijital dizenleme yéntemi olan ters gri
tonlamanin (TGT) degerlendirilebilirligini test etmektir.

Yontem: RA tanisi olan veya enflamatuvar artropati stiphesi ile 2020
Haziran ve 2022 Eylil tarihleri arasinda poliklinigimize ardisik olarak
basvuran, el 6n-arka standart eklem grafisi (X-ray) cekilmis hastalar
arasindan rastgele secilmis 15 hastaya ait el grafilerinin standart ve
TGT gortntmleri en az 2 yil romatoloji tecriibesine sahip 3 romatoloji
uzmani tarafindan degerlendirildi. RA ve osteoartrit bulgularinin varligi
ve kararlarindan ne kadar emin olduklari Likert 6lcegi ile sorguland.
Romatoloji uzmanlarinin  degerlendirmeleri  radyoloji uzmaninin
degerlendirmesi ile kiyaslanarak degerlendiriciler arasi uyum Cohen
Kappa (CK) testi ile hesaplandi. CK testi ile elde edilen degiskenlik kat
sayisina gore degerlendiriciler arasi uyum; <0,20: uyum yok, 0,21-
0,40: zayif uyum, 0,41-0,60: orta uyum, 0,61-0,80: iyi uyum, 0,80-1:
cok iyi uyum olarak kabul edildi.

Bulgular:  RA'li  hasta  goruntilerinin  degerlendirmesinde,
degerlendirmeciler arasinda dustik-orta derecede uyum saptand.
Daha az tecriibeye sahip uzmanlarin TGT gorintdleri icin yaptiklari
degerlendirmeler farklilik gosterirken, daha tecribeli romatoloji
uzmaninin TGT ve standart gortntl degerlendirme icin radyologla
uyumu benzer dizeyde saptanmistir. Degerlendirmecilerin verdikleri
kararlarindan ne kadar emin oldugunu ifade eden Likert 6lcegi skoru
tlm arastirmacilar icin ytksek saptanmistir.

Sonuc: TGT romatoloji uzmanlari tarafindan kolay degerlendirilebilir
bir yontemdir. Ancak, TGT'nin 6zellikle daha az tecribeli uzmanlarin,
RA bulgularini tespit etmesinde ek katkisini degerlendirmek icin daha
buytk olcekli calismaya ihtiyac bulunmaktadir.

Anahtar Kelimeler: Romatoid artrit, tanisal gorintileme, dijital
radyografi

Abstract

Objective: To test the evaluability of inverted grayscale (IGS), a digital
editing method on plain X-ray images, in diagnosing rheumatoid
arthritis (RA).

Methods: Standard and IGS views of X-rays of 15 patients who were
randomly selected among patients with RA or suspected inflammatory
arthropathy who applied to our outpatient clinic consecutively between
June 2020 and September 2022, were evaluated by 3 rheumatology
specialists with at least 2 years of rheumatology experience. The
presence of findings of RA and osteoarthritis (OA) and how confident
they were in their decisions were assessed. The evaluations of the
rheumatologists were compared with the evaluation of the radiologist,
and the inter-rater agreement was calculated with the Cohen Kappa
(CK) test. Inter-rater agreement according to the coefficient of variation
obtained with the CK test was defined as; <0.20: no agreement, 0.21-
0.40: poor agreement, 0.41-0.60: moderate agreement, 0.61-0.80:
good agreement, 0.80-1: excellent agreement.

Results: In evaluating images of patients with RA, a low-moderate
agreement was found between the raters. While the agreement level
of less experienced specialists for IGS and standard view differed, the
agreement level of the more experienced rheumatologist was similar
for TGT and standard views. The Likert scale score, which expresses
how confident the evaluators are in their decisions, was high for all
researchers.

Conclusion: IGS is a method that rheumatologists can easily evaluate.
However, large-scale studies are needed to evaluate the additional
contribution of IGS in detecting RA findings, especially by less
experienced specialists.

Keywords: Rheumatoid arthritis, diagnostic imaging, digital
radiography
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GiRis

Romatoid artrit (RA) eklemlerde kalict hasarla
seyredebilen kronik otoimmiin bir hastaliktir. Hastaligin
giincel simiflandirilma  kriterleri klinik ve laboratuvar
degerlendirmesine ~ dayanmaktadir.™  Konvansiyonel
radyografi, hastaligin hem tan1 hem de eklem hasarmin
tespit ve takibinde en sik kullanilan yontemdir. Son birkag
dekattir yeni goriintileme yontemleri test edilmektedir.
(MRG),

ultrasonografi (USG), multidedektor bilgisayarlh tomografi

Bunlardan manyetik rezonans goriintileme
(BT) gibi, aruk giinlik pratikte kullanilan yontemler
yaninda heniiz aragtirma amach kullanilmakta olan birden
cok secenek bulunmaktadir.®?! Bu yontemlerin, maliyet,
uygulayict bagimli olmasi, yiiksek radyasyon maruziyet,
her merkezde ulagilabilir olamamasi gibi kullanimlarim
kisitlayan sorunlar1 bulunmaktadir. Diiz grafi, erken
donem RA’da hassasiyetinin diisiik olmasina ragmen, her
merkezde ulagilabilir, valide edilmis ve disiik radyasyon
gibi avantajlara sahip bir goriintiileme yontemidir. Ters gri
tonlama (T'GT), Picture Archiving and Communication
System; Marosis; Infinitd (PACS) sistemi kullanilarak
yapilabilen, standart goriintilerdeki dijital diizenleme
metotlarindan biridir. TGT, yapilarin parlak bir zemin
izerinde koyu renkte gosterilmesini saglamaktadir (Sekil
1). Akciger nodiillerinin tespitinde tanisal ek katki sagladigi
gosterilmis bu yontemin, enflamatuvar hastaliklarda eklem
gorintilenmesinde kullanimi tizerine yapilmig bir ¢aligma
bulunmamaktadir. Merkezimizde RA ve ankilozan spondilit
hastalarinin tanisinda TG nin kullaninu ile ilgili el, ayak
ve sakroiliak eklem T'GT grafilerinin taniya katkisi tizerine
bir galisma planlannustur. Bu ¢alisma, TGT yonteminin
romatoloji hekimlerince degerlendirilebilirligini 6l¢mek
adina pilot ¢alisma olarak planlanmigtir.

Sekil 1. DUz el grafisinin standart ve ters gri tonlama gortntuleri

Gerec ve Yontem

RA tanist olan veya enflamatuvar artropati stiphesi ile
2020 Haziran ve 2022 Eyliil tarihleri arasinda poliklinigimize
ardisik olarak bagvuran, el 6n-arka standart eklem grafisi
(X-ray) cekilmis hastalarin kayitlar1 hastane bilgi yonetim
ICD-10
Classification of Diseases) kodlamasina gore RA ve

sistemi  lzerinden incelendi. (International
osteoartrit (OA) tanisi olan hastalarin verileri ¢ikarildi. Bu
hastalar arasindan rastgele érnekleme yontemi ile 60 hasta
secildi. Bu hastalarin dosyalar1 incelenerek seropozitif RA
tanili 8 hasta, OA tanili 7 hasta radyolojik degerlendirme
yapmayan ¢aligmaci (ME) tarafinda secilerek ¢aligmaya dahil
edildi. Her hastaya ait sag ve sol el diiz grafileri standart
ve TGT goriinti olarak PACS sistemi iizerinden elde
edildi. Gortintiiler, Portable Network Graphic formatinda
kaydedilerek degerlendirici olmayan arastirmaci tarafindan
(ME) karigik olarak numaralandirildi. Goriintiiler kas iskelet
sistemi radyologu ve en az 2 yil deneyimi olan 3 romatoloji
uzmani tarafindan klinik ve laboratuvar verilerine kor
olarak degerlendirildi. Degerlendiricilerden her grafi icin
su sorulara yanit vermeleri istendi; 1) RA lehine bulgu
var m1? 2) OA lehine bulgu var nu? 3) Kararinizdan ne
kadar eminsiniz? (0-10 arasi puan). Degerlendiriciler arasi
degiskenlik Cohen Kappa (CK) testi ile degerlendirildi.
CK testi ile elde edilen degiskenlik kat sayisina gore (K)
degerlendiriciler arast uyum; <0,20: uyum yok, 0,21-0,40:
zay1f uyum, 0,41-0,60: orta uyum, 0,61-0,80: iyi uyum, 0,80-
1: ¢ok iyi uyum olarak kabul edildi. Romatoloji uzmanlari
degerlendirme yaparken verdikleri kararlarindan ne kadar
emin olduklar1 Likert 6lgegi ile degerlendirildi (0 en disiik,
10 en yiiksek puan). Degerlendiricilerin standart ve TGS
gortintiiler igin verdikleri ortalama Likert 6l¢egi puanlari tek
yonli Anova testi kullanilarak kiyaslandu.

Ayni hastaya ait sol el grafisinin, ters gri tonlama (sol) ve standart gorintaleri (sag)
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istatistiksel Analiz

Istatistiksel analizler icin SPSS (Statistical Package for
the Social Sciences v.20) kullanildi. Caligma, Bagaksehir
Cam ve Sakura Sehir Hastanesi etik kurulu tarafindan
onaylandi (onay numarasi: KAEK/2022.05.159).

Bulgular

HBYS sisteminden standart diiz el grafisi ¢ekilmis
1.916 hastadan, RA tanist ile uyumlu 154 hasta tespit
edildi. Bu hastalar i¢inden seropozitif RA tanili 8 hasta ve
OA tanili 7 hastaya ait 60 goriintii degerlendirildi. RA’l
hasta goruntiilerinin degerlendirmesinde, 1 numaral
degerlendirici ile radyolog arasinda standart goruntiiler i¢in
zayif uyum saptanmis (K: 0,326), TGT goriintiiler icin ise
uyum saptanmamustir (K: 0,07). Tki numarali degerlendirici
ile radyolog arasinda standart gérintiler (K: 0,76) icin
iyi uyum, TGT goérintiler i¢in ise orta uyum (K: 0,583)
saptanmugtir. Ug numarali calismaci icin ise her iki goriintii
bi¢imi i¢in zayif uyum saptanmugtir (K: 0,4 vs. 0,39). OA’ls
hastalara ait grafi goriintiilerinin degerlendirmesinde, 3.
caligmaci ile radyolog arasinda standart goriintiiler igin
orta uyum (K: 0,41) ancak diger gorintiler i¢in zayif uyum
saptanmigtir  (Tablo 1).
kararlarindan ne kadar emin oldugunu ifade eden Likert
Olgegi skoru, ikinci degerlendiricide standart goriinti
icin daha yiksek iken (8,1x1,29 vs. 7,3x1,2) diger iki
degerlendiricide benzer saptandi (Tablo 1).

Degerlendiricilerin  verdikleri

Tartisma

Calismamizda benzer ve daha kisa uzmanlik
tecritbesine sahip 2 romatoloji uzmani (1 ve 2 numarali
degerlendirici) ve daha uzun uzmanlk tecriibesine sahip bir
romatoloji uzmanmin (3 numarali degerlendirici) yaptigi,
klinik ve laboratuvar bulgularina kér olarak yapilmis
degerlendirmeler, radyoloji uzmanimin degerlendirmeleri
ile genel olarak diigsik ve orta uyum gostermistir.
Daha az tecriibeli degerlendiricilerin standart ve TGT
gorintiler icin uyumlar1 benzer diizeyde degilken daha

tecriibeli degerlendiricinin her iki goérinti i¢in uyumu

benzer diizeyde saptanmistir. Her ii¢ degerlendiricinin de
degerlendirmelerinden ne kadar emin olduklari sorusuna
verdikleri puan hem standart hem de TGT goriinti igin
benzer ve yiiksek bulunmustur.

Direkt eklem grafisinin, RA tamisinda hem tanida
hem de takipte hassasiyeti, BT, MRG, USG gibi daha
yeni goriintilleme tekniklerine kiyasla daha distktiir.”!
Bunun yaninda disiik radyasyon maruziyeti ve maliyet,
kolay ulagilabilirligi gibi avantajlar1 nedeniyle klinik
pratikteki yerini kaybetmemistir. Dijital gériintiileme
sistemleri standart goriintiilemelere ek olarak goriintiintin
coziiniirliik, renk, parlaklik gibi 6zelliklerini degistirerek
degerlendiricilere tanisal avantajlar saglayabilmektedir.
Bl TGT nin, pulmoner nodil tanisinda tanisal hassasiyeti
arirdit  gozlemlenmistir.® Sun ve ark.” ise, standart
spinoplevik  6lciimlerde

gorinti  karsilagturildiginda

gozlemci ici ve gozlemciler arasi uyumda artig bildirmistir.
Merkezimizde her iki hastalik icin de TGT’nin taniya
katkisint degerlendirmek tizere iki caligma planlamistir.
TGT’nin romatoloji uzmanlarinca degerlendirilebilirligini
test etmek tizere yapilan bu pilot calismada, TGT ile standart
diiz grafi goriintilerini degerlendirirken romatologlarin
verdikleri kararlardan emin olma diizeyleri bir ¢alismacida
daha diisik olmakla beraber her ii¢ calismaci igin de
yeterince yiiksek saptanmistir. Radyoloji uzman ile uyum
diizeyi yoniinden, standart gortnti ile TGT arasinda, iki
caligmada ters yonde fark saptanmugken, daha deneyimli
dciinci degerlendiricide bu fark saptanmanmustir. Radyolojik
degerlendirmelerde degerlendiriciler arasi degiskenlik hem
diiz grafi hem de daha yeni goriintiilemeler icin bilinen
bir o6zelliktir.® Degerlendiricilerin  egitim sonrast tan
hassasiyeti degiskenlik gosterebilir.”? Dolayisiyla TGT,
ozellikle daha az tecriibeli romatoloji uzmanlarinin ya da
uzmanlik egitimi alan hekimlerin RA tamisini olumlu ya da
olumsuz etkileyebilir. Bu ¢alismada, degerlendirici igi uyum
degerlendirmesi yapilmamistur. Planlanan buytk olcekli
caligmamiz hem TGT’nin taniya etkisinin hangi yonde

saptamada bilgi saglayacakur.

Tablo 1. Romatoloji uzmanlarinin standart ve ters gri skala gértntuler icin uyum

Degerlendirici Degerlendirici Standart goriinti

Ters gri skala goriinti

:‘:";anhk SUreSH RA OA Degerlendirme RA OA Degerlendirme
y korelasyon korelasyon puani* korelasyon korelasyon puani*
kat sayisi kat sayisi kat sayisi kat sayisi
1 33 0,07 0,254 8,53+0,57 0,326 0,256 8,431
2 30 0,76 0,367 8,1+1,29 0,583 0,253 7,3+1,2
3 120 0,4 0,41 8,6+1,65 0,394 0,402 8,79+1,5

RA: Romatoid artrit, OA: Osteoartrit

*Degerlendiricilerin verdikleri kararda ne kadar emin olduklari sorusuna on Uzerinden verdikleri puan ortalamasidir, ortalama ve standart sapma olarak belirtilmistir.

Erdogan et al. Romatoid artritte ters gri tonlama ydntemi



Calismanin Kisithhiklari

Calismamuz, pilot caligma olarak az sayida gorintii
ile yapildigindan sonuglarmn klinik pratige etkisi tizerine
yorum yapilabilmesi miimkiin gériinmemektedir. Ayrica,
TGT'nin, BT veya MRG gibi daha hassas yontemler ile
mukayeseli degerlendirmesi tanisal hassasiyet ve 6zgilligi
hakkinda daha kesin bilgi saglayabilir. Tk kez degerlendirme

yapmalarmma  ragmen  degerlendiriciler, TGT igin
verdikleri kararlarda standart goriinti ile benzer kararlilik
gostermiglerdir.

Sonuc

Sonug olarak bu calisma, basit ve kolay ulagilabilir bir
dijital goriintii diizenleme yonteminin romatoloji uzmanlari
tarafindan tutarli sekilde degerlendirilebilir bir yontem
oldugunu diistindiirmektedir. Ancak planlanan daha genis
Olgekli caligmamizin sonuglari olmadan TGT’nin tanisal
rolii hakkinda yorum yapmak miimkiin degildir.
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