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Ozet

Anti-notrofil sitoplazmik antikor (ANCA) asosiye vaskulitlerde (AAV),
st solunum vyolu, deri, nérolojik ve konstitusyonel bulgularin yani
sira kardiyak, renal ve alt solunum yollarini tutan ve organ fonksiyon
kaybina yol acan ya da yasami tehdit eden klinik tablolar gelisebilir.
Bu nedenle erken tani icin hekimler arasinda farkindaligin artiriimasi
gerekmektedir. Teknolojik gelismelerle birlikte tani, ayirici tani ve
hastalik stirecinin izleminde cesitli laboratuvar, gérinttleme teknikleri
ve girisimsel yontemler kullanilmaktadir. AAV sUphesi bulunan ve
kutanoz vaskdlit, kronik Gst ve/veya alt solunum yolu hastaliklari,

Abstract

Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitides
(AAV) manifest with involvement of the ear, nose, throat, skin,
neurological system, and constitutional symptoms, as well as
potentially life-threatening cardiac, renal, and pulmonary organ
involvement leading to organ dysfunction. Early diagnosis is critical,
necessitating increased awareness among clinicians. Advances in
technology have facilitated the use of various laboratory, imaging,
and interventional methods for diagnosis, differential diagnosis, and
disease monitoring, with composite disease activity indices employed

hizli ilerleyen bobrek fonksiyon bozuklugu, periferik noéropati to assess disease activity and organ damage. In patients presenting
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Ozet

gibi AAV tanisini distndiren sistemik bulgulari olan hastalarda,
birincil tani yontemi olarak yuksek kaliteli antijen-spesifik yontemle
proteinaz-3 ANCA ve miyeloperoksidaz ANCA bakilmalidir. AAV
hastalarinin, vaskdlitler konusunda deneyimli merkezler tarafindan
multidisipliner bir ekiple degerlendiriimesi akilci bir yaklasimdir.
Hastalik aktivitesinin ve organ hasarinin degerlendirilmesinde cesitli
hastalik kompozit indekslerinden yararlanilmaktadir. AVV tedavisi,
remisyon indiUksiyonu ve idame tedavisi olmak Uzere iki asamada
planlanmaktadir. Organ veya yasami tehdit eden olgularda, indtiksiyon
tedavisinde glukokortikoidlere ek olarak rituksimab veya siklofosfamid
temelli rejimler dnerilmektedir. Remisyon saglandiktan sonra, niiksleri
onlemek amaciyla idame tedavisine gecilir ve bu dénemde en sik tercih
edilen ajan rituksimabdir. Glukokortikoidler, indiksiyon tedavisinin
temel bilesenlerinden biri olmasina karsin, yapilan calismalar distik doz
glukokortikoid rejimlerinin standart dozlara benzer etkinlik gosterdigini
ve daha dustk enfeksiyon riski ile iliskili oldugunu ortaya koymustur.
Rituksimab ve mepolizumab gibi biyolojik ilaclarin kullanimiyla birlikte
glukokortikoidler ve diger immunosupresiflere bagl gelisen hasar
gelisimi 6nemli oranda azalmistir. Hastalar takipleri sirasinda tedavi
iliskili yan etkiler ve komorbiditeler (hipertansiyon, osteoporoz,
kardiyovaskuler hastaliklar) acisindan periyodik olarak taranmali ve
hastalara gerekli yasam tarzi degisiklikleri dnerilmelidir.

Anahtar Kelimeler: Vaskdilit, granulomatéz polianjiitis (GPA),
eozinofilik granulomatéz polianjiitis (EGPA), mikroskopik polianjiitis
(MPA), immunosupresif tedavi, siklofosfamid, rituksimab, plazma
degisimi, glukokortikoid, komorbidite, enfeksiyonlar

l. Giris ve Amaclar

Anti-nétrofil - sitoplazmik antikorlari (ANCA) iliskili
(asosiye) vaskdlitler (AAV), nadir goriilen, heterojen klinik
bulgularla seyreden ve potansiyel olarak organlari ve/
veya yasami tehdit edebilen hastaliklardir. Bu nedenle,
bu hastaliklarin  vaskiilit konusunda deneyimli veya bu
uzmanh@a kolay erisgimi olan merkezlerde, multidisipliner
ekip tarafindan yonetilmesi gerekir. AAV tanili hastalara,
hasta ve hekim arasinda paylagilan karar alma siirecine dayali
olarak, etkinlik, giivenlik ve maliyetler dikkate alinarak, en iyi
bakim sunulmalidir. Hastalik aktivitesi ve organ hasari, cesitli
kompozit hastalik indeksleri kullanilarak degerlendirilmelidir.
Ayrica, tedaviye bagli yan etkiler ve komorbiditeler agisindan
hastalar periyodik olarak taranmali ve gerekli onlemler
alinmalidir. AAV ile ilgili bu kilavuz, bagta romatoloji uzman
hekimleri olmak tizere, hastaligin tani veya takibi sirasinda 2.
ve 3. basamak hastanelerde bu hastalarin bagvurabilecegi i¢
hastaliklari, nefroloji, gbgiis hastaliklar: ve kulak burun bogaz
(KBB) hekimlerinin kullanimi i¢in hazirlanmistir. Hazirlik
stirecinde, oncelikle giincel literatiir ve uzman gortsleri esas
alinmig; Avrupa Romatoloji Dernegi (European League Against
Rbeumatism - EULAR), Bobrek Hastaligr Kiiresel Sonuclar:
Iyilestirme Calisma Grubu (Kidney Disease Improving Global
Outcomes), Amerikan Romatoloji Dernegi (American College
of Rheumatology - ACR) gibi uluslararasi kuruluglarin
kilavuzlarindan da yararlanilnugtr.

Karadag ve ark. ANCA asosiye vaskulitler hastalik yonetimi kilavuzu

Abstract

with systemic features suggestive of AAV, such as cutaneous vasculitis,
chronic upper and lower respiratory tract diseases, rapidly progressive
renal impairment, or peripheral neuropathy, high-quality antigen-
specific assays for proteinase-3 ANCA and myeloperoxidase ANCA
should be performed as primary diagnostic tests. Management by
multidisciplinary teams experienced in vasculitis is recommended.
AAV treatment is divided into remission induction and maintenance
phases; induction therapy for organ- or life-threatening disease
typically includes glucocorticoids combined with rituximab- or
cyclophosphamide-based regimens. Maintenance therapy, often with
rituximab, follows remission to prevent relapse. While glucocorticoids
remain a cornerstone of induction therapy, studies demonstrate
that reduced-dose steroid regimens offer comparable efficacy to
standard doses with lower infection risk. The introduction of biologics
such as rituximab and mepolizumab has significantly decreased
treatment-related damage associated with glucocorticoids and
other immunosuppressants. Throughout follow-up, patients should
be regularly monitored for treatment-related adverse effects and
comorbidities (including hypertension, osteoporosis, and cardiovascular
disease) with appropriate lifestyle modifications recommended to
optimize long-term outcomes.

Keywords: Vasculitis, granulomatosis with polyangiitis (GPA),
eosinophilic granulomatosis with polyangiitis (EGPA), microscopic
polyangiitis (MPA), immunosuppressive therapy, cyclophosphamide,
rituximab, plasma exchange, glucocorticoids, comorbidity, infections

Il. Epidemiyoloji

Ulkelere ve etnik kokene gore degiskenlik gostermekle
birlikte, yillik insidans graniilomatoz polianjiitis (GPA) i¢in
0,4-11,9/1.000.000, mikroskopik polianjiitis (MPA) i¢in 0,5-
24/1.000.000, eozinofilik granilomatodz polianjiitis (EGPA)
icin ise 0,5-2,3/1.000.000 olarak bildirilmistir. GPA’nin
prevalanst 1 milyon kiside 2,3-146 arasinda degisirken, MPA
icin bu oran 9-94 ve EGPA i¢in 2-22,3 olarak saptanmigtir.["
Hastaligin ortalama baglangi¢ yasi GPA i¢in 45-65, MPA i¢in
55-75, EGPA i¢in ise 38-54 yas arasinda olup, erkek/kadin
oran1 1:1’dir. Ulkemizden yapilan Tiirk Vaskiilit Caligma
Grubu (TRVa¥) verilerine gore baglangic yasinin, belirtilen
araliklarin alt sinirma daha yakin oldugu saptannug olup
belirgin bir cinsiyet farki gbzlenmemistir.”

lll. Semptom ve Bulgular ile AAV'ye Ozgii
Hastalik Tutulum Ozellikleri

AAV’nin semptomlart ve tutulan organlara bagh klinik
bulgularin heterojen olmasi nedeni ile hastalar farkh
sikayetler ile bagvurabilirler. AAV hastalarinin tani anindaki
farkli doku ve organlardaki tutulum sikliklar1 Eklenti
Tablo 1’de yer almaktadir. Bu tabloda hem uluslararast
Vaskiilitlerde Tan1 ve Siiflandirma Kriterleri (Diagnostic
and  Classification  Criteria in Vasculitis Study) galigmast
verileri®! hem de tlkemiz TRVaS Prospektif Veri Tabani
verileri® yer almaktadir.



GPA, dpik olarak ist ve alt solunum yollarini tutan
nekrotizan graniilomatdz enflamasyon ve kiiciik-orta caplh
damarlarin vaskdliti ile karakterize olup genellikle sinsi bir
baslangic gosterir. MPA ise ¢ogunlukla pulmoner ve renal
tutulumla birlikte vaskiilitik bulgular gosterir ve genellikle
hizli baslangicli bir klinik seyir izler. EGPA ise astm
oykiisti bulunan hastalarda, hastalik siireci icerisinde gelisen
eozinofili ve graniilom olusumuyla seyreder.

* Hastalar, hastaliga 6zgii olmayan ates, yorgunluk, kilo
kaybi gibi konstitiisyonel semptomlarin yani sira tutulan
organ/organlara bagl sikayetler ile bagvurabilirler.

® Deri tutulumu olarak palpabl purpura, livedoid
lezyonlar, papiiller, nodiiller, trtiker benzeri lezyonlar ve
nadiren iilserler goriilebilir. Bu lezyonlar, sistemik bulgularla
birlikte ortaya cikabilecegi gibi, hastaligin ilk belirtisi olarak
da karsimiza cikabilir.

¢ Oral-mukoza tutulumunda, tedaviye direncli oral
dlserler ve kirmizi renkli eksofitik gingival siglikler (gilek
gingiviti) goriilebilir.

* Hastalarda kas iskelet sistemi bulgular1 olarak artralji,
artrit veya miyalji goriilebilir.

® Hastalar epistaksis, nazal kabuklanma, nazal polip,
nazal septum perforasyonu, semer burun deformitesi, kronik
sintizit, subglottik stenoz (SGS), ses kisikligt, kulak tikaniklig,
kulak agrisi, isitme kaybi ile KBB bolimiine bagvurabilirler.
Ayrica isitme kaybu, otore, otalji, tinnitus ve bag donmesi gibi
semptomlarin yani sira, fasiyal sinir paralizisi ve hipertrofik
pakimenenjit gibi kafa tabani etkilenimleri de goriilebilir.

* Pulmoner tutulum AAV’de, trakeobronsiyal enflamasyon
ve yapisal degisikliklerden, nodil, kitle ve kavitasyon gibi
parankimal lezyonlara kadar genis bir yelpazede goriiliir.
Ayrica, diffiiz alveolar hemoraji (DAH) ve interstisyel akciger
hastaligi (IAH) gibi ciddi komplikasyonlar da gelisebilir.

® Renal tutulumu olan AAV hastalarinda genellikle
hizli ilerleyen glomerulonefrite bagh olarak akut bobrek
hasar1 gelisir. Ayrica hematiiri, proteiniiri, 6dem ve/veya
hipertansiyon da sik goriilir.

* Goz tutulumu, konjonktivit, tiveit, proptozis, episklerit/
sklerit ve periferal ilseratif keratit gibi ¢esitli bulgulara yol
agabilir; ayrica nadiren retinit, optik norit ve buna bagl
gorme kaybi gibi ciddi komplikasyonlar gelisebilir.

® Sinir sistemi tutulumu daha c¢ok periferik sinir
sistemini etkileyerek mononéritis miiltipleks, duyusal
noropatiler veya polindropati seklinde goriilebilir. SSS
tutulumu daha nadir olup bas agris, biligsel fonksiyonlarda
azalma, nobet, kraniyal sinir tutulumu, serebrovaskiiler
olaylar goriilebilir.

* Gastrointestinal tutuluma bagli mezenterik iskemi
ve bunun sonucunda karin agrisi, kanl diyare, perforasyon
gortilebilir. Bunlarin diginda kolesistit ve pankreatit de
gozlenebilir.

* Kardiyak tutuluma
kardiyomiyopati, kalp yetmezligi goriilebilir.

bagli perikardit, myokardit,

a. Pulmoner Tutulum

Pulmoner agidan hastalar asemptomatik olabilecegi gibi,
tutulum bolgesine gore Oksiiriik, nefes darligy, ses kisiklig,
stridor, balgam, kanli balgam ve ploritk gogis agrisi
gibi belirtilerle bagvurabilirler. AAV’deki en sik torasik
tutulumlar agagida belirtilmigtir:t¥

tutulum:
degisiklikler,

* Trakeobronsiyal Trakeobronsiyal

enflamasyon, mukozal trakeo

bronkomalazi, SGS

* Pulmoner nodil (soliter/multipl), kitle, konsolidasyon

ve/veya

ve kavitasyon

* DAH

* [AH

Yeni tani alan bir hastada pulmoner belirti olmasa bile
immiinosupresif tedaviye baslamadan 6nce, bazal bir toraks
bilgisayarli tomografi (BT) istenmelidir. Akciger grafisinde
saptanamayan nodiiller, nodil i¢indeki kavitasyonlar,
subplevral yerlesimli lezyonlar, biiyiik hava yollarindaki
enflamasyon ve stenotik lezyonlar toraks BT de goriilebilir.
Yine IAH ve DAH bulgulari toraks BT’de daha detayh
degerlendirilebilir. Eger hastada bébrek tutulumu siiphesi
varsa, kontrastsiz BT tercih edilmelidir. Cekilen toraks
BT’lerde trakeobronsiyal agacin ti¢ boyutlu rekonstriiksiyonu
elde edilebilir.

Trakeobrongiyal —tutulum GPA  hastalarinda sk
goriilirken, MPA ve EGPA hastalarinda daha nadirdir.
Mukozal lezyonlarin 6nemli bir 6zelligi segmental ve fokal
olmasidir. Mukozada enflamasyon ve erozyonlarla (mukozal
ilser) karakterizedir. Ayrica, kikirdak tutulumu varliginda
trakeo ve/veya bronkomalaziye veya stenozlara yol acabilirler.
SGS, ses tellerinin hemen altundaki hava yolunun daralmas:
olarak tanimlanir ve trakeobrongiyal GPA’nin en yaygin
belirtisidir.®”! SGS bulunan hastalarda, stridor, ses kisiklig
ve dispne gibi semptomlarin varligt acil degerlendirme
gerektirir ve durumun siddetine bagli trakeostomi gerekebilir.
Endobronsiyal enflamasyon ve stenoz, subglottik hastaliktan
dahaazsiklikta goriilmekle birlikte, benzer klinik semptomlarla
ortaya ¢ikabilir. Trakeobronsiyal lezyonlarm biyopsilerinde
siklikla spesifik olmayan mukozal enflamasyon, tlserasyonlar
ve ilerleyen dénemde stenoz ile birlikte fibrozis goézlenir,
ancak vaskiilit nadiren tespit edilir.[!
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Pulmoner nodiiller, AAV’nin tim alt tplerinde
goriilmekle birlikte en stk GPA’da saptanir. Hastalarin %40-
70’inde baglangicta tek veya cift tarafli nodiller, pulmoner
infiltrat ve konsolidasyon goriiliir ve bu lezyonlarm %20
-50’sinde kavitasyon saptanir. Lezyonlar gecici ve gezici
nitelikte olabilir."¥ Nodiiler lezyonlar siklikla kan damarlari
ile iligkili olup (besleyici damar bulgusu), agirlikli olarak
subplevral bolgelere yerlesir. Caplar1 birkag milimetreden 10
cm’ekadar degisen boyuttadirve biiytidiikce kavitelesebilirler.
Kaviteler genellikle kalin duvarlidir, diizensiz i¢ kenarlara
sahiptir ve kalsifikasyon icermez. Nodillerin cevresinde
buzlu cam dansitesi halkasinin (halo bulgusu) varligr sikca
goriiliir ve bu bulgu, eslik eden alveolar kanamay ifade eder.
Pulmoner nodiiller iginde hava bronkograminin varligr da

tipik bir bulgudur.

AAV asosiye-IAH, 6zellikle MPO-ANCA pozitif AAV
hastaligi seyrinde gelisen bir akciger tutulumudur. TAH
hastaligi AAV tanist 6ncesi ya da takibi sirasinda saptanabilir.
Toraks BT’de buzlu cam, retikiiler opasite, interlobiiler
septal kalinlasma, konsolidasyon ve bal petegi paternleri
goriilebilir. Miyeloperoksidaz (MPO)-ANCA pozitif AAV
hastalarinda siklikla gériilen TAH radyolojik paterni, olagan
interstisiyel pnoémoni (usual interstitial pneumnonia, UIP)
paternidir, non-spesifik interstisiyel pnémoni (non-specific
interstital pnewmonia) ve daha az siklikla da deskuamatif
interstisyel pnémoni paterni de goriilebilir. Idiyopatik
pulmoner fibrozis tanist konan hastalarin %5-10’unda tan1
sirasinda ANCA testi pozitif saptanabilir.”!

DAH, kapiller
gecirgenliginde artis neticesinde kanimn alveollere ge¢mesi

enflamasyona baghi damar duvar
ve buna bagli olarak oksijenizasyonun bozulmast olarak
tanimlanabilir. Ciddi bir morbidite ve mortalite sebebi
olmasi nedeniyle erken tani ve tedavisi 6nemlidir. DAH’den
stiphelenilen hastalarda akciger grafisinin  hastalarin
yarisinda normal olabilecegi unutulmamalidir. Toraks
BT’de ise bilateral alveolar opasiteler, intra/interlobular
kalinlasma, buzlu cam gorinim ve kaldirim tagt paterni
gortilebilir. Bronkoalveolar lavajda (BAL) hemosiderin yiikli
makrofajlarin gosterilmesi tanida altin standartur, ayrica

BAL ayirici tanida yer alan enfeksiy6z siireglerin tanisma da
katkida bulunur.

b. Astim

EGPA tanili hastalarin biiytik ¢ogunlugunda (>%90)
asum goriliir. Asum genellikle yetigkinlik déneminde
baslar ve siklikla tist solunum yolu bulgular: ile beraberdir.
Ust hava yollarinda eozinofilik nazal poliplerin eslik ettigi
kronik rinosiniizit gorilir. Siklikla tedaviye direncli
seyreder ve cerrahiye ragmen nazal polipler tekrarlayabilir.

Karadag ve ark. ANCA asosiye vaskulitler hastalik yonetimi kilavuzu

EGPA’nin akciger tutulumunda siklikla karsimiza c¢ikan
pulmoner parankimal infiltratlarin, EGPA olmayan agir
eozinofilik asumda goriilmesi beklenmez. Asum tanilt bir
hastada, optimal tedaviye ragmen semptomlar kontrol altina
almamiyor ya da astm kontrolii i¢in yiiksek doz inhale
kortikosteroid (IKS) kullammi gerekiyorsa ve periferik
kanda 21500/mm?® eozinofili eslik ediyorsa, bu hastalar
vaskdilit

Ayrica, ozellikle eozinofilik nazal polipli kronik rinosiniizit,

semptomlart  acisindan  degerlendirilmelidir.
agir eozinofilik asum ve belirgin eozinofili varliginda da
(EGPA) diistintilmeli ve sistemik tutulum yontinden hastalar

sorgulanmalidir.!”

¢. Renal Tutulum

Bobrek tutulumu olan hastalarda bobrek fonksiyonlari
siklikla giinler veya haftalar iginde bozularak hizli ilerleyici
glomerulonefrit klinigi ile uyumlu bir sekilde akut bobrek
hasari geligir. Ayrica hematiiri (6zellikle dismorfik eritrositler
ve/veya eritrosit silendirlerinin tespiti) ve proteiniri varligi,
renal tutulum agisindan dikkate alinmasi gereken 6nemli
bulgulardir. Tabloya eslik eden 6dem ve hipertansiyon da
gozlenebilir. Ancak nadir olarak bobrek fonksiyonlarinin
daha yavag bozuldugu olgular da tanimlanmustir. Tedaviye
ragmen olgularin %20-25’inde son dénem bobrek yetmezligi

11]

geligir.|

d. No6rolojik Tutulum
AAV’ye

ekstremitenin distalinde baglayan ignelenme veya agrili

bagli periferik néropati, genellikle alt
parestezi ile kendini gosterir ve siklikla monondritis
multipleks paterninde duyusal kayba neden olur. Motor
kayiplarin eglik ettigi durumlarda, etkilenen bolgede kas
kuvvetinde azalma ve kas atrofisi gozlenebilir; ancak saf
motor noropati AAV’ye bagli noropatilerde beklenmez.
Elektrofizyolojik calismalarda, aksonal tip néropatiyi isaret
eden azalmis bilesik kas ve duyu siniri aksiyon potansiyelleri,
korunmug motor ve duyu ileti hizlart ile distal motor
latanslar tespit edilir. Sinir biyopsisinde hem miyelinli
hem de miyelinsiz sinir liflerinde aksonal dejenerasyon ve
epinoral damarlarda enflamasyon goriiliir. Bununla birlikee,
biyopsi sonuglarini degerlendirirken mononéritis multipleks
paternine baglh olarak biyopsi yapilan sinirin etkilenmemis
olma ihtimalinin yiiksek oldugu akilda tutulmalidir. AAV’de
meninks tutulumu, hastaligimn erken dénemlerinde ortaya
¢ikan, nadir ancak klinik ac¢idan énemli bir durumdur. Bu
hastalarda manyetik rezonans gortntileme tan: icin kritik
oneme sahiptir.



IV. Laboratuvar ve Histopatolojik Degerlendirme

a. Akut Faz Yaniti ve Seroloji

ANCA, proteinaz 3 (PR3) ve MPO gibi spesifik
antijenlere karsi gelisen otoantikorlardir. ANCA indirekt
immiinofloresan (IIF) ve ELISA yontemleri ile bakilabilir.
Notrofillerin  etanol ile tespit edildigi slaytlarda, IIF

tekniginde boyanma tipine gore ti¢ tip ANCA tanimlanir:

Sitoplazmik ANCA = cANCA

Periniikleer ANCA = pANCA

Atipik ANCA

Antijen-spesifik immiinoassayler, dolayli IIF kiyasla daha
yiiksek tanisal dogruluga sahiptir. 2017 uluslararast ANCA
test konsensiis bildirgesi, GPA ve MPA tanist i¢in PR3 ve
MPO-ANCA testlerinde yiiksek kaliteli immiinoassaylerin
tercih  edilen olarak  kullanilmasini

tarama yontemi

onermektedir.[?!

AAV tanisini disiindiiren belirti ve/veya semptomlari
olan hastalarda, birincil test yontemi olarak yiiksek kaliteli
antijen-spesifik bir analiz kullanilarak hem PR3-ANCA
hem de MPO-ANCA testlerinin yapilmasi 6nerilmektedir.
Eger immiinoassay sonucu negatifse ancak AAV icin klinik
stiphe yiiksekse, ikinci bir testin (bagka bir immiinoassay ve/
veya IIF) uygulanmasi tavsiye edilir. ANCA negatifligi AAV
tanusint diglamaz, ¢linkii solunum yolu ile sinirl hastalik veya
izole bobrek tutulumu olan olgularm kiiciik bir kisminda
ANCA testleri negatif bulunabilmektedir.['’]

b. Solunum Fonksiyon Testleri

Basit SGS’nin
obstriiksiyonu, trakeobronsiyal tutulumda ise intratorasik

spirometri, tanusinda  ekstratorasik
obstriiksiyonu gostererek taniya katki saglayabilir. TAH
varliginda karbon monoksit diftizyon kapasitesinde (DLCO)
azalma tespit edilir. Azalmig akciger hacimlerinin eslik ettigi
restriktif tipte solunum fonksiyon bozuklugu goriiliir. TAH
olan hastalarin takibinde spirometri, DLCO ve beraberinde

6 dakika yirime testi kullanilabilir.

¢. Bronskoskopik Degerlendirme

AAV’lerin tanisinda bronkoskopik degerlendirmenin
katkist oldugu durumlar vardir. GPA’da trakeobronsiyal
tutulum varligt degerlendirilebilir. Mukozal tutulumun
oldugu alanlardan veya transbronsiyal olarak akciger
parankiminden biyopsi alinabilir. Ancak, alman biyopsi
vaskiilitik
tutulumun gosterilememesine neden olabilir. Alveoler

orneklerinin  kiiciik olmasi, graniilomatoz
hemoraji diiginillen ve aktf kanamasi olan hastalarda,
belirli bir segmente yonelerek yapilan ardigik lavajlarda

(20-50 cc) giderek artan hemorajik gorintim, alveolar

hemorajiyi dustindirir. Sitolojik incelemede %20 ve
izerinde hemosiderin yiikli makrofajlarin varligi tanida
altn standarttr.™ BAL ayrica enfeksiyon ayirict tanusi igin
de 6nemlidir. Mikrobiyolojik analizlerin yapilmas: gerekir.

d. Histopatoloji

Deri bulgulari olan hastalarda erigim kolayligi nedeni
ile histopatolojik inceleme 6nerilmektedir. Tanisal ipuglar
olarak Iokositoklastik vaskiilit, granillomatoz enflamasyon
ve degisen oranlarda eozinofil varli§1 saptanabilir. Sints
tanisindaki  duyarliligs  distik
olmakla birlikte, 6zellikle mukormikozis gibi invaziv fungal

biyopsilerinin  vaskiilit
enfeksiyonlar basta olmak tizere graniilomat6z enfeksiyonlari
diglamak igin gerekebilmektedir.

Akcigerde nodiil, kitle veya konsolidasyon ile prezente
olan GPA hastalarinda, perkiitan veya torakoskopik
biyopsiler tani amaciyla uygulanabilir. Ancak, perkiitan
biyopsiler genellikle kiigiik 6rnekler saglamalari nedeniyle
tanida yetersiz kalabilir. Bununla birlikte, goriintilleme
(BT, pozitron emisyon tomografi/BT)
nekrotik alanlardan kaginilarak aktf lezyonlardan alinan
biyopsiler, tani bagarisint anlamli 6lgtide artirmaktadir.

rehberliginde

GPA’da biyopsilerde tipik olarak nekrotizan graniilomatoz
enflamasyon goriiliir. Biyopsi yapilmast halinde ayiricr tant
icin mutlaka 6zel boyamalar ve grantilomat6z enfeksiyona
neden olabilecek enfeksiyonlara (6rnegin; tiberkiiloz)
yonelik mikrobiyolojik inceleme ve kiiltiirler rutin olarak
yapilmalidir.

Bobrek biyopsisi hem tani koymada hem de hastaligin
prognozunu belirlemede 6nemli bir rol oynamaktadir.
MPO veya PR3-ANCA pozitifligi bulunan ya da kigik
damar vaskilitini distindiiren organ tutulumlar1 olan
hastalarda, bobrek fonksiyon bozuklugu gelistiginde veya
hematiiri ve/veya proteiniiri saptandiginda, herhangi bir
kontraendikasyon yok ise biyopsi yapilmalidir. Tedaviye
yanit vermeyen olgularda, kronik hasarin tespiti, diger akut
bobrek yetmezligi nedenlerinin aragtirilmas: veya devam
eden hastalik aktivitesinin belirlenmesi amaciyla biyopsi
tekrarlanabilir. Biyopsi yapilamayan durumlarda, 6rnegin
kanama riskinin yiiksek oldugu anti-koagiilan tedavi kullanan
hastalar gibi, tedavi geciktirilmemelidir.

Bobrek biyopsisi ile glomeriiler, tiibilointerstisyel ve
vaskiiler sistemle iligkili bulgular elde edilebilmektedir.
AAV’de gorilen tpik bobrek lezyonu pauci-immiin
(immiinoglobulin veya kompleman birikimi c¢ok az
oldugu ya da hi¢ saptanmadigi), nekrotizan kresentik
glomerulonefrittir. Bébrek biyopsisi ayni zamanda uzun
donem bobrek yetmezligi gelisme riskini 6ngdérmede
kullanilabilir. Biyopsi animndaki histopatolojik bulgulara

dayanan gesitli prognostik skorlama sistemleri gelistirilmigtir.
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Bu skorlama sistemleri icerisinde en sik kullanilanlar:
Berden klasifikasyonu, Mayo Klinik/Bobrek Patoloji
Cemiyeti Kronisite skoru ile ANCA Renal Risk skorlamas:
sayilabilir (Eklenti Tablo 2). Skorlama sistemleri arasinda
bazi farkliliklar mevcuttur. Berden klasifikasyonunda sadece
bébrek biyopsisindeki glomeriiler yapilar degerlendirilerek
4 kategori tanimlanmistir. Berden siniflamasina gore, fokal
sinif en iyi prognozu gosterirken sklerotik simf en koti
prognoza sahiptir. Kresentik ve karigik siniflarin prognozu ise
degiskenlik gostermektedir.®! Mayo Klinik/Bobrek Patoloji
Cemiyeti Kronisite skoru bobrek histopatolojisindeki kronik
degisiklikleri ~ degerlendirir. tubuler
atrofi, interstisyel fibroz ve arterioskleroz derecelendirilerek

Glomeriiloskleroz,

minimal, hafif, orta ve agir seklinde skorlanir (Eklenti Tablo
2). Minimal ve hafif degisikliklere sahip gruplarda boébrek
fonksiyonlarinda diizelme ve bobrek sag kaliminin daha iyi
oldugu gosterilmistir.") ANCA Renal Risk skorlamasinda
ise normal glomeriil yiizdesi, tubuler atrofi ve interstisyel
fibroza ek olarak, diger skorlamalardan farkli bir bi¢cimde, tam
anindaki glomeriler filtrasyon hizi (GFR) 15 mL/dk/1,73
m’ alunda veya itzerinde olacak sekilde dahil edilmistir.
Renal risk skoru; renal tutulum olan AAV hastalarinda renal
sagkalimi tahmin etmek amaciyla gelistirilen bir skorlama
sistemidir. Yiiksek puan yiiksek son dénem bobrek hastalig:
riski ile iligkili bulunmugtur.'”!

Tablo 1. 2022 ACR/EULAR GPA, MPA ve EGPA siniflandirma kriterleri

V. AAV Ayiricl Tanisi ve 2022 ACR/EULAR AAV
Siniflandirma Kriterleri

AAV siiphesi olan bir hastayr degerlendirirken, AAV
iligkili semptomlar, organ tutulumlar1 ve laboratuvar
bulgularina siklikla neden olabilecek diger ayirici tanilar

agagida belirtilmektedir.!'®!

* Enfeksiyoz hastaliklar (subakiit bakteriyel endokardit,
hepatit B, hepatit C ve insan immiin yetmezlik virisi
enfeksiyonlari, tiiberkiiloz, fungal enfeksiyonlar)

* Maligniteler  (lenfoma, lésemi, solid organ

maligniteleri)

® Diger otoimmiin ve otoenflamatuvar hastaliklar
(sistemik lupus eritematozus, biiyiik-orta damar vaskiilitleri,
immiinoglobulinG#4 iligkili hastalik, antifosfolipid antikor
sendromu vb.)

e Tlag/madde iliskili ANCA pozitifligi (propiltiyourasil,
hidralazin, fenitoin, levamizol, kokain gibi)

Sekonder nedenler dislandiktan sonra primer olarak
kiigiik/orta ¢apli damar vaskdiliti tanisi distiniilen hastalarin
birbirinden ayiriminda kullanish olan 2022 ACR/EULAR
GPA, EGPA ve MPA siniflandirma kriterlerini iceren liste
Tablo 1’de sunulmaktadir.!'’

Giris kriteri: Klictk veya orta capli damar vaskdliti tanisi konulmus olmalidir ve vaskdiliti taklit eden diger tibbi durumlar dislanmis olmalidir.

GPA MPA EGPA
Klinik kriterler
e Nazal tutulum (kanli akinti, Glserler, kabuklanma, konjesyon, blokaj veya septal defekt/perforasyon) +3 -3
o Kikirdak tutulumu (kulak, burun kikirdag, stridor, endobronsiyal tutulum veya semer burun) +2
e jletim tipi veya sensorindral isitme kaybi +1
e Obstriktif hava yolu hastaligi +3
e Nazal polip +3
» Mononéritis multipleks +1
Laboratuvar kriterler
e PR3-ANCA (veya cCANCA) pozitifligi +5 -1 -3
® MPO-ANCA (veya pANCA) pozitifligi -1 +6
e Serum eozinofil =1000/mikroL -4 -4 +5
e Hematuri -1
Histolojik kriterler
e Granulom, grantlomatoz enflamasyon veya dev hicreler +2
e Pauci-immun glomerulonefrit +1 +3
e Ekstravaskiler eozinofilik enflamasyon +2
Radyolojik kriterler
o Akciger goruntulemesinde noddller, kitle veya kavitasyon +2
o Akciger gorintulemesinde fibrozis veya interstisiyel akciger hastaligi +3
e Gorintllemede nazal/paranazal sinUizit veya mastoidit +1
Siniflandirma icin gereken puan 5 ve Uzeri 5 ve lzeri 6 ve Uzeri

ACR: Amerikan Romatoloji Dernegi, ANCA: Anti-nétrofil sitoplazmik antikorlar, EGPA: Eozinofilik grantlomat6z polianjiitis, EULAR: Avrupa Romatoloji Dernegi, GPA:

Grandlomatéz polianjiitis, MPA: Mikroskopik polianjiitis, MPO: Miyeloperoksidaz
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VI. Hastalik Aktivite ve Hasar Degerlendirmeleri

ANCA-AAV hastalarinin indiiksiyon tedavisi sirasinda
daha sik olmak tizere belirli periyotlarla hastalik aktivitesi
ve hasar acgisindan degerlendirilmesi onerilmektedir. Genel
yaklagimla tani aninda ve 2, 4, 8, 12, 18 ve 24. haftalarda
hastaligin klinik siddetine ve tedavi rejimine de bagl olarak
kontrol vizitler 6nerilebilir. Bu vizitlerde organ tutulumuna
gore gerekli uzman degerlendirmeleri yapilmalidir (nefroloji,
KBB, goz, gogiis hastaliklart vs.). Etkilenen organlar icin
hastanin klinik durumu, hastaligin siddeti ve uygulanan
tedavilere (izlem, tolerans, yan etkiler) gore fonksiyonel
ve radyolojik degerlendirme (paranazal siniis BT, toraks
BT, SFT-DLCO, elektrokardiyografi, kardiyak manyetik
rezonans goriintilleme, elektromiyografi) planlanabilir.%

Bobrek remisyonunun degerlendirmesi ve takibinde
bobrek fonksiyon testleri en énemli parametre olarak kabul
edilmektedir. Ayrica hematiiri, proteiniiri ve ANCA titresi
de takipte kullanilabilir. Bébrek remisyonunu degerlendirme
ve takip etmedeki en 6nemli kriter bébrek fonksiyonunu
GFR
degerleridir. Azalan veya stabil seyreden serum kreatinin

gosteren serum  kreatinin  veya hesaplanmis
degerleri bobrekte remisyona isaret eder. Uzun donem
takiplerde %50 olguda hematiiri ve/veya proteiniiri sebat
edebileceginden, remisyon, relaps ve uzun dénem bobrek
sag kalimi Uzerindeki rolleri tartigmalidir. Ancak artan veya
kaybolduktan sonra yeniden gelisen hematiiri, diger nedenler
diglandiktan sonra, bobrek relapst agisindan anlamli olabilir
ve yakin takip gerektirir. Sebat eden proteiniiri ise bobrek
kaynakli hastalik aktivitesinin gostergesi olabilecegi gibi,
onceki enflamasyona bagl gelisen kronik parankimal hasarin
gostergesi de olabilir. Kronik hasara bagh proteiniiri uzun
doénem bobrek fonksiyonlart acisindan olumsuz prognoz
faktoridiir. 224

AAV’lerde hastalik aktivitesi,
degerlendirme ve tedavi yamitlari ile vaskilitin hasarmi

tedavi karar1 ©ncesi

objektif olarak degerlendirebilmek icin cesitli indeksler
gelistirilmistir.

Hastalarda, aktif hastalik bulgularmm olup olmadigim
degerlendirmek icin Birmingham wvaskiilit aktivite skoru
(BVAS) (versiyon 3)/BVAS-WG gibi dogrulanmis bir
skor sistemi, takip siirecinde yapilandirilmis bir klinik
degerlendirme ve enflamatuvar belirtegler kullanilmalidir.
2021 Hem BVAS hem de BVAS-WG skoru hesaplanirken,
son 4 hafta igerisinde aktif vaskiilite atfedilen ve yeni ortaya
ctkan/kotiilesen bulgular yeni/kotilesen hastalik durumu; bir
onceki degerlendirmeden devam eden bulgular ise persistan
hastalik durumu olarak isaretlenir. Bu skorlar tedaviye
cevabin sistematik bir sekilde belgelenmesinde klinik pratige
yardimcidir (Eklenti Tablo 3).1%) Degerlendirme siklig

hastanin klinik durumu, hastaligin siddeti ve uygulanan
tedavilerin izlemine gore degisebilir.

Refrakter hastalik standart indiiksiyon tedavisine ragmen
hastalik aktivitesinin devam etmesi veya kotilesmesi
durumunu ifade eder. Tedaviye baglanmasindan sonraki
4 hafta icinde hastalik aktivitesinde bir azalma olmamasi
veya artis gozlenmesi veya tedavinin 6. haftasinda hastalik
aktivite skorunda (6rnegin; BVAS) %50’den az bir
azalma olmast refrakter hastalik olarak degerlendirilir.
Enfeksiyonlar, tedaviye wuyumsuzluk, ila¢ intoleransi,
sekonder vaskiilit nedenleri, tedaviye bagl yan etkiler, eslik
eden diger hastaliklar ve organ hasarlarinin diger nedenleri

diglanmalidir. ¢!

Bes faktor skoru, temel olarak hastalik aktivitesini
degerlendirmeye yonelik degil, prognoz tayini i¢in yardimer

olan bir skorlama sistemidir.?”

Vaskiilithasarindeksi, sistemik vaskiilitlerde hem hastaliga
ve hem de tedaviye bagl gelisen hasari degerlendirmek
izere geligtirilmis bir degerlendirme indeksidir. Hasar,
ozellikle vaskiilit semptomlariin baglamasindan itibaren tg
aydan uzun siiredir devam eden patolojik degisiklikler olarak
tanimlanmistir.”® AAV hastalarinda hasar1 kaydetmek icin
dogrulanmug bir aractir ve aktif hastaliktan hasar1 ayirt
etmeye yardimet olan tanimlar saglamaktadir.!'¥

AAV  hasta (AAV-pro), 2018
yilinda yaymlanmigtir ve Tirkceye cevrilerek kullanima

kaynakli  olctitler
sunulmugtur. Hastalarin son 4 hafta icinde, vaskiilite veya
aldig1 tedaviye bagli oldugunu disiindiikleri problemlerle
ilgili genel olarak deneyimlerini irdeleyen toplam 29 sorudan

olugmaktadir.?”

VII. Tedavi ve Takip

a. Remisyon indiiksiyon Tedavisi

AAV’de tedavi,
rejimlerinden olugmaktadir. Yasami veya organi tehdit
eden tutulumlart (glomerulonefrit, DAH, trakeal veya
SGS, meningeal tutulum, santral sinir sistemi tutulumu,
hastalik, kardiyak tutulum, mezenterik
tutulum, monondritis miiltipleks) olan AAV hastalarinda
remisyon indiiksiyonu icin, rituksimab (RTX) veya
siklofosfamid (CYC) ile glukokortikoidlerin kombinasyonu
kullanilmaktadir.'2025273% Remisyon indiiksiyonu ve idame

remisyon indiiksiyon ve idame

retro-orbital

tedavide kullanilan diger ilaglar ve dozlart Tablo 2’de
Ozetlenmistir.

Remisyonindiiksiyonundaintraven6z (IV) glukokortikoid
tedavisi, hizli etkinlik saglamasi nedeniyle tercih edilse de
rutin kullanimini destekleyici yeterli kanit bulunmamaktadir.
Enfeksiyon riski dahil glukokortikoid toksisitesinde olasi risk
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Tablo 2. Eriskinlerde AAV tedavisinde kullanilan ilaclar ve kullanim dozlari

Tedavi Doz

Pulse glukokortikoid

intraven6z metilprednizolon 500-1000 mg veya esdegeri, 3-5 giin sire ile

Yuksek doz oral glukokortikoid

Prednizolon 1 mg/kg/gin (75 mg/gun doza kadar) veya esdegeri

indiiksiyon tedavisi

Metotreksat

20 mg/hafta doza kadar (oral veya subkitan)

Azatiyoprin 2-3 mg/kg/gln

Mikofenolat mofetil 2000 mg/giin

Siklofosfamid

15 mg/kg IV 3 doz 2 haftada bir takiben 15 mg/kg IV 3 doz 3 haftada bir

Rituksimab

375 mg/m2 IV, haftada bir kez, toplam 4 hafta boyunca veya 14 giin ara ile toplam 2 kez 1000 mg

idame tedavi

Metotreksat, azatiyoprin, mikofenolat mofetil

Remisyon induksiyon tedavisinde kullanilan doza benzer, takip stresince kademeli olarak doz azaltilir.

Rituksimab

Hastanin klinigine gore 4-6 ayda bir 500 mg veya 1000 mg

EGPA'ya 6zgii ilaclar

Mepolizumab

Benralizumab 30 mg/4 haftada bir subkitan

100-300 mg/4 haftada bir subkutan

AAV: Asosiye vaskdlitler, EGPA: Eozinofilik grantilomat6z polianjiitis

artigt g6z oninde bulundurularak metilprednizolon pulse
tedavisi, siddetli renal hastalik (eGFR <50 mL/dak/1,73/m?
olan aktif glomeriilonefrit) veya diffiiz alveoler hemoraji gibi
ciddi bulgularin tedavisi ile sinirlandirilmali, kiimilatif dozu

1-3 gram ile sinirli olmali ve takiben oral dozlarla devam
edilmelidir.!"?!

Oral glukokortikoid baglangic dozu 50-75 mg/giin

prednizolon esdegeridir. Son yillarda azalulmis doz
glukokortikoid rejiminin standart doz tedaviye gére genel
sagkalim ve son dénem bobrek yetmezligi riskini azaltmada
benzer etkinligi gosterilmistir. Tlaveten azaltlmis doz
glukokortikoid alan hastalarda 6zellikle ilk y1l boyunca daha
az ciddi enfeksiyon gelismistir.?!! Bu rejimde prednizolon
dozu ilk hafta 1 mg/kg olarak baglanir ve ardindan planli doz

azalumi uygulanir (Tablo 3).1") Ancak bu azaltma semasi

her hasta icin uygun olmayabilir. Ozellikle renal tutulumda
kisiye Ozel olarak, hastanin risk faktorlerine ve klinik
durumuna gore daha yavas azaltma dozlari ile planlanma
yapilmalidir.

Bobrek tutulumu olan hastalarda, tan: aninda diyaliz
ihtiyacinin olmast veya bobrek biyopsisinde agir histolojik
bulgularin  varligr indiiksiyon tedavisinin baglanmasim

Aksine bébrek

olgularinda tedavisi ile

engellemez. diyaliz ileri
dahi
bobrek fonksiyonlarinda diizelme goriilebilir. Tedavide
RTX veya CYC ilk secenek olarak kullanilabilse de,

ciddi glomeriilonefritli hastalarda (kreatinin> 4,0 mg/

gerektiren

yetmezligi indiiksiyon

dL) Nefroloji cemiyetlerince CYC kullanimi ilk asamada
onerilmektedir.” Ciddi renal tutulumun yam sira diffiz
alveolar kanama gibi sistemik ve hayati ya da organi tehdit

Tablo 3. AAV tedavisinde vicut agirligina gore ayarlanmis azaltilmis doz glukokortikoid semasi

Hafta Vucut agirhg

<50 kg 50-75 kg >75 kg
1 50 60 75
2 25 30 40
3-4 20 25 30
5-6 15 20 25
7-8 12,5 15 20
9-10 10 12,5 15
11-12 7,5 10 12,5
13-14 6 7.5 10
15-16 5 5 7.5
17-18 5 5 7,5
19-20 5 5 5
21-22 5 5 5
23-52 5 5 5

Glukokortikoid dozu prednizolon esdegeri mg/giin olarak PEXIVAS calismasindaki semadan olusturulmustur

Karadag ve ark. ANCA asosiye vaskulitler hastalik yonetimi kilavuzu



eden tutulumlar mevcutsa, AAV ile birlikte anti-GBM
antikor pozitifligi olanlarda ve trakeal, brongiyal tutulum
ile orbital ve pakimenenjit 6n planda olan graniilomatéz
hastaliklarda da CYC tercih edilebilir.?** RTX ise fertilite
konusunda endiseleri olan eriskinlerde, yasli ve/veya kirilgan
hastalarda ve PR3-ANCA pozitifligi olanlarda ilk tercih
olabilir. Mikofenolat mofetil (MMF), CYC veya RTX
kullanilamayacak hastalarda, 6zellikle MPO-ANCA pozitif
alt grupta, alternatif olarak baglanabilecek segeneklerden
biridir. RTX ile CYC kombinasyonu, direncli ve/veya hayat
tehdit eden hastalarda nadiren kullanilmaktadir. RTX yanina
disik doz CYC eklenmesiyle relaps sikligmm azaldigini
Ulkemizde
bulunmamakla birlikte, steroid tedavisine alternatif olarak
diger immiinosupresiflerle birlikte kullanilabilecek bir
secenek olarak degerlendirilmistir. !

gosteren  caligmalar  mevcuttur. avacopan

Yasamiveya organ: tehdit etmeyen diger AAV tutulumlari
(6rnek pulmoner nodiiller, lokalize iist solunum yollar1 gibi),
metotreksat (MTX) ile birlikte oral glukokortikoidlerle
tedavi edilebilir.®! MTX tolere edemeyen veya uygun
olmayan durumlarda MMF, azatiopiirin veya RTX da
kullanilabilir. Graniillomat6z akciger lezyonlarinin tedaviye
yanit orani hastalar arasinda olduk¢a degiskendir ve
tedavi, lezyonlar tedavi alunda kiiciilmeye devam ettigi
siirece siirdiiriilmelidir.®? Interstisyel fibrozisi olan AAV
hastalarinin  tedavisi, vaskiilit tedavi Onerilerine uygun
sekilde yapilmalidir.

b. Bobrek ve Solunum Destek Tedavileri, Plazma
Degisimi ve intravendz immiinoglobulin (IVIG)

AAV’de hastalik yonetiminde tim strecler, miimkiinse
multidisipliner olarak yiiriitilmelidir. Bobrek yetmezligi olan
hastalarm renal replasman tedavileri nefroloji uzmanlariyla,
solunum destegi ihtiyaclar1 (non-invazif veya invazif mekanik
ventilasyon) ve takibi yogun bakim uzmanlariyla koordineli
olarak planlanmalidir.

ANCA ve dahil
diger patojenik enflamasyon aracilarinin hizli ve etkili
sekilde ortadan kaldirilabilmesini saglamaktadir.?! AAV
hastalarinda plazma degisiminin genel sagkalima katkisi
gosterilememigstir. Bununla  birlikte plazma  degisimi
siddetli bobrek tutulumu olan hastalarda son dénem bobrek
yetmezligi gelisme riskini azaltmakta, fakat ciddi enfeksiyon

Plazma  degisimi, kompleman

riskinde artisa neden olmaktadir.?! Bu nedenle plazma
degisimi AAV hastalar1 i¢in rutin olarak indiiksiyon rejiminin
parcast olarak 6nerilmez.P’

AAV’ye bagh hizli ilerleyen glomerilonefriti olan
hastalarda (serum kreatinin >3,4 mg/dL, diyaliz gereken veya
imminosupresif tedaviye ragmen serum kreatininin hizla
artan hastalar) ve hipoksemisi olan diffiz alveoler hemorajili

hastalarda plazma degisimi diistintilmelidir. Ayrica anti-
GBM porzitif olan AAV hastalarinda plazma degisiminin
uygulanmas: etkin segenek olarak degerlendirilmelidir.
Bireysel hasta 6zelliklerini, klinik ve histolojik parametreleri
g6z ontinde bulunduran kigisellestirilmis yaklagim, plazma

degisiminin potansiyel faydasini belirlemede 6énemlidir.¥

AAV’de IVIG kullanimi rutin tedavinin par¢asi olmamakla
birlikte, hastalarda hastalik aktivitesinde ve biyobelirteclerde
hizli iyilesme saglayabilmektedir.® IVIG endikasyonunda
g6z oninde bulundurulmasi gereken parametreler asagida
siralanmigtir.?7:30-36]

* Hipogammaglobulinemi derecesi

¢ Ciddi, kalict, olagan dig1 veya tekrarlayan enfeksiyonlar

e Polisakkarit antijenlere karst zayif antikor yanitinin
gosterilmesi

* Antibiyotik profilaksisine yetersiz yanit
* Bireysel komorbiditeler (bronsektazi,
ve steroidlerin veya ek immiinosupresiflerin eg zamanlt

kullanimi gibi).

Remisyon indiiksiyon tedavisine direngli (refrakter)
GPA/MPA hastalarinda IVIG kullanimi immiinmodiilator
dozlarda (2 g/kg/kiir) distintlebilir. RTX ile remisyon
idamesi sirasinda hipogammaglobulinemi (IgG <4 g/litre)
ve tekrarlayan ciddi enfeksiyonlari bulunan hastalar i¢in

notropeni

replasman dozunda (aylik 0,4 g/kg) kullanilabilir.5%

c. idame Tedavi ve Relapslarda Yaklasim

Hastalik aktivitesi kontrol altina alindiktan

gecilen idame tedavisinin siiresi, hastaligin siddeti, antikor

sonra

profili ile organ tutulumlarina gore hastaya 6zgi olarak
belirlenmelidir. GPA ve MPA’da remisyonu takiben
idame tedavisine en az 24-48 ay siire ile devam edilmelidir.
[13.5] Relaps yaganan ya da relaps riskinin yiiksek oldugu
hastalarda tedaviye daha uzun siire devam edilmesi gerektigi
unutulmamalidir. Tedavide kullanilmakta olan ilaglar Tablo
2’de yer almaktadir. Idame RTX 6ncesi serum IgG diizeyi
bakilmali ve hipogamaglobulinemi (serum IgG dizeyi <7
g/L) durumunda, diizeyin 2-4 hafta sonra tekrar kontrol
edilmesi ve tedavi kararimin yeniden gozden gecirilmesi
Onerilir.

Kismi veya tam remisyon saglandiktan sonra herhangi bir
organ sisteminde aktif vaskiilit belirti veya semptomlarmimn
yeniden ortaya ¢ikmasi “Relaps” olarak tanimlanmaktadir.
Major ya da minor olarak siniflandirilir. Major relaps
hayat veya organ tehdit edici 6zelliktedir. Relaps icin risk
faktorleri arasmnda PR3-ANCA alt grubu, kulak-burun-
bogaz tutulumu, tami sirasinda yiksek serum kreatinin
diizeyi ve hastaliga bagl yaygin tutulum sayilabilir.

ANCA porzitifliginin devam etmesi, titresindeki artig
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veya serokonversiyon (negatiften pozitife dénme) relaps
riskinin arttugimna isaret edebilir.”’! Renal relaps hematiiride
artig, aktif idrar sedimenti saptanmasi ve/veya bobrek
fonksiyonlarinda yeni gelisen bozulma olarak tanimlanabilir.
Hastalik alevlenmesi genellikle baglangi¢ tutulumu olan
organda olsa da yeni bir organda tutulum da nadir degildir.
Tekrarlayan vaskiiliti dogrulamak icin doku biyopsisi
yapilmasi gerekebilir.7:38!

Relapslar genelde immiinosupresif tedaviye yanit vermektedir.
Ciddi relapslarda tedaviyi inditksiyon tedavi semasi seklinde
uygulamak gerekmektedir. Ciddi olmayan relapslarda CYC ikinci
planda disiiniilerek halihazirda kullanilmakta olan immiinosupresif
dozu yiikseltilebilir.! Relaps sirasinda remisyon indiiksiyonda ve
idamede kullanilan tedaviye gore CYC kullanan hastada RTX veya
RTX alunda relaps gelisen hastada CYC tedavisi, glukokortikoid
tedavisi ile beraber kullanilabilir. Relapsta RTX tedavisi 6n planda
tercih edilebilir.™ Serum kreatinin diizeyi >4,0 mg/dL olan
hastalarda RTX etkinligi ile ilgili veri sinirhidir. RTX ile idame
tedavisi alan hastalarda son dozun tizerinden 4-6 aydan uzun bir
siire gegmesi durumunda yeni bir kiir uygulanabilir.F

d. Durumlara Ozel Tedavi Yaklasimlari

Sinonazal tutulum tedavisinde immiinosupresiflerin
yant sira, enfeksiyon kontrolinde ve semptomlarin
hafifletilmesinde  kiiltiir gore belirlenen
antibiyotikler ve topikal antibiyotik irrigasyonlari, etkilidir.

sonuglarina

Yiiksek hacimli serum fizyolojik irrigasyonlari, mukosiliyer
klirensi artirarak burun wkanikligini ve mukopiiriilan
akintiyr azalemak igin faydali bir yardimer yontemdir. Septal
perforasyon varhiginda semptomlar: hafifletmek igin septal
obtiiratorler kullanilabilir. Semer burun deformitesi veya
septal perforasyonu olan hastalara, uzun stireli remisyonun
saglanmasi halinde rinoplasti uygulanabilir.

TrakealveyaSGS’lerdehedeflenen temelyaklagim, cerrahi
girisimlerden kaginarak erken tani ve immiinosupresif tedavi
ile darhigin ilerlemesinin engellenmesidir. Erken dénem
veya hafif siddetli SGS olgularinda inhale glukokortikoidler
ve topikal tedaviler yeterli olabilir. Fibrozis/skar olusumuna
bagli mekanik hava yolu tkanikliklart lazer ablasyonu,
kortikosteroid enjeksiyonu, kriyoterapi, balon dilatasyonu
veya cerrahi tedavi ile diizeltilebilir.©

Interstisiyel fibrozisi olan AAV  hastalarinda anti-
fibrotik ilaglarin (nintedanib, pirfenidon) etkinligi agisindan
yeterli veri yoktur. Ozellikle MPO-ANCA pozitif, UIP
paternine sahip IAH varligindaki tedavi yonetimi kamit
eksikligi nedeniyle zor ve tartigmali alanlardan biridir.®”!
Son yayinlanan progresif pulmoner fibrozis (PPF) tedavi
kilavuzunda vaskiilitleri de kapsayan otoimmiin interstisyel
hastaliklara bagli PPF’de antifibrotik tedavi 6nerilmektedir.
Oncelikle 6nerilen ila¢ nintedanib’dir."” Pirfenidon kanit
yetersizligi nedeniyle ikinci sirada yer almaktadir.[*!!

Karadag ve ark. ANCA asosiye vaskulitler hastalik yonetimi kilavuzu

Tium EGPA hastalarinda asum tedavisi uygun tedavi
basamaginda siirdiiriilmelidir. Astim tedavisinde hicbir
tedavi basamaginda tek basma bronkodilatér ilaglar
onerilmemekte, bronkodilator ilaglarla birlikte mutlaka
IKS’ler kullanilmaktadir. Hasta takipleri asumda kontrol
saglanana kadar ayda bir, devaminda ise 3-6 ay araliklarla
yapilmalidir.[#%]

Vaskiilit bulgular1 remisyonda olan EGPA hastalarinda,
yiiksek doz TKS+uzun etkili beta agonist tedavisine ve tedavi
optimize edilmis olmasina ragmen atak ya da kontrolsiiz
astum varsa agir eozinofilik astum tanistyla and IL-5
(Mepolizumab) ya da anti IL-5Ra (Benralizumab) tedavileri
yontinden hastalar degerlendirilmelidir. Mepolizumab,
EGPA tedavisinde 300 mg/4 haftada bir olacak sekilde FDA
ve EMA tarafindan onaylanmistir. Ancak, FFS=0 olan ve
major organ tutulumu olmayan solunumsal semptomlarin 6n
planda oldugu EGPA hastalarinda 4 hafta arayla uygulanan
100 mg dozun da etkili oldugu gozlemsel calismalarda
gosterilmistir.**! Bu nedenle, bu hastalarda baslangic
dozu olarak 100 mg dozunda baglanmasi ve 16. haftada
yeterli yanit alinamamasi durumunda dozun 300 mg’a
ctkilmast 6nerilir. Hayati organ tutulumu olan hastalarin
idame tedavisi i¢in 300 mg 4 haftada bir olarak kullanilmas:
onerilir. Mepolizumab  tedavisine refrakter hastalarda
EGPA tedavisinde, mepolizumab tedavisine alternatif bir
ajan olarak benralizumab onerilebilir. Ulkemizde EGPA’da
kullanimi endikasyon dist bagvuruya tabidir.

AAV’ye bagl noéropatinin tedavisi, multidisipliner bir
yaklagim gerekdtirir. Sekel noropatik agrinin yonetiminde,
noroloji bolumi ile is birligi yapilarak gabapentinoidler,
trisiklik antidepresanlar, serotonin-noradrenalin geri alim
inhibitorleri ve sodyum kanal blokorleri gibi farmakolojik
tedaviler kullanilabilir. Periferik néropatinin, hastalarin
yasam kalitesini ciddi sekilde etkileyebilecegi goz ontinde
bulundurularak psikososyal destek ve hasta egitimi
onceliklendirilmelidir. Rehabilitasyon siirecinde fiziksel
ve mesleki terapistlerin destegi saglanabilir. Dusiik ayak
gibi motor disfonksiyonlar1 olan hastalarda alt ekstremite
ortezleri kullanimi gerekebilir.

e. Takipte ilac Kesilmesi

Tedaviye ragmen ti¢ aydan daha uzun sire ile diyaliz
ihtiyact devam eden ve bobrek fonksiyonlarinda diizelme
olmayan hastalarda, bobrek digt tutulum agisindan tedavi
endikasyonlar1 mevcut degil ise, immiinosupresif tedavinin
azalulmasi/kesilmesi giindeme almmalidir. Kronik diyaliz
tedavisi ile takip edilen hastalarda relaps riski diyaliz 6ncesi
doneme gore belirgin olarak azalmakla birlikte yine de
gozlenebilir. Buna karsilik AAV nedeniyle kronik diyaliz
ihtiyaci olan hastalarda en 6nemli 6lim nedeni enfeksiyonlar
olup, ciddi enfeksiyon sikligi artmistir. Genel olarak son



donem bobrek yetmezligi gelisen hastalarda sagkalim bobrek
fonksiyonu korunmusg hastalardan daha digtiketr.!' -+

Evre 5 kronik bobrek yetmezligi gelisen GPA/MPA
bobrek nakli agisindan  degerlendirilmelidir.
Bobrek nakli igin hastanin en az 6-12 ay siireyle tam klinik
remisyonda olmasi gerekmektedir. Nakil esnasinda mevcut

hastalar1

olan ANCA pozitifligi tek bagina nakil i¢in kontrendikasyon
olusturmamakla birlikte, her hasta aktivasyon a¢isindan olgu
bazinda detayli degerlendirilmelidir. Nakil sonrast donemde
relaps genel olarak azalir ve nakil bobrekte hastalik tekrari
nadirdir. Ancak hastalar bobrek digt relapslar acisindan
takip edilmelidir. Bobrek nakli sonrasinda hasta ve bobrek
sag kalimi diger nedenlere bagli bobrek nakli hastalari ile
benzerlik gosterir. Bobrek nakli olan hastalarin sag kalinu
diyaliz ile takip edilen hastalara gére belirgin olarak daha
tyidir.0s!

f. Morbidite ve Komplikasyonlarin Onlenmesi

RTX, CYC ve/veya yiiksek doz glukokortikoid alan
AAV’li hastalarda, pnoémosistis karini
diger enfeksiyonlara karsi profilaksi olarak trimetoprim
stilfametoksazol kullanimi (400/80 mg/giin ya da 800/160
mg/haftada 3 gin) onerilir.’? AAV  hastalarina  ulusal

ve uluslararast Oneriler dogrultusunda enfeksiyonlarin
115354

pnomonisi  ve

onlenmesi amaciyla uygun agilama yapilmalids

AAV’de kortikosteroid kullanimina bagh komplikasyonlarin
gelismesini engellemek i¢cin miimkiin olan en kisa dozda ve
stirede steroid kullamilmalidir; kan sekeri, lipid profili, tansiyon
takibi ve osteoporoz riski nedeni ile kemik dansitometri ile
tarama yapilmalidir™ ve kortikosteroid kullanan hastalara
(herhangi bir dozda, 23 ay), kalsiyum (1000-1200 mg/giin) ve D
vitamini (800-1500 IU/giin) destegi 6nerilir.F*

VIII. Hastalann Bilgilendirilmesi, Gebelik Planlamasi
ve Cerrahi Gereksiniminde Yaklasim

Hastalar AAV’nin etkisi ve prognozu, 6nemli uyarict
semptomlar ve tedavi (tedaviye bagh komplikasyonlar dahil)
etkileri konularinda yeterli dizeyde bilgilendirilmelidir.
AAV  hastalarinin  egitiminde dikkat edilmesi gereken
noktalar sunlardir:

a. Hastaligin seyri, tedavi siireci ve hastalikla iligkili
gelisebilecek uyarict semptom ve bulgular hakkinda
bilgilendirme yapilmalidir.

b. Dogurganlik ¢agindaki kadinlarda tedavide kullanilan
belirli ilaglarla birlikte kontrasepsiyon gerekliligi, erken
menopoz veya infertilite riski, gebelik ve emzirmeyle
ilgili olasi kontrendikasyonlar belirlenmeli ve hasta
bilgilendirilmelidir.

c. Enfeksiyonlara karst koruma amacli agilama onerileri

ve plani yapilmalidir.

d. Kortikosteroid tedavisiyle iligkili olasi yan etkiler,
tedavi uyumunun 6nemi, diyet ve yasam tarzi degisiklikleri
hakkinda egitim verilmelidir.”*"

Gebelik, AAV alevlenmesi i¢in bagimsiz bir risk faktorii
olarak kabul edilir ve AAV tamili kadinlarin gebeligi,
yitksek riskli gebelik olarak degerlendirilmelidir. Gebe
kadinlarda vaskiilit gelismesi ya da vaskiilit tedavisi sirasinda
gebelik olusmasi durumunda, maternal ve fetal sagkalimin
artirilmasi, tedavi yonetimi ve gebelik sonrasi takip icin
romatolog, perinatalog ve kadin dogum hekimlerinin
multidisipliner ~ c¢alismasit  gerekmektedir.F”  Gebelik
sirasinda, metotreksat, leflunomid, MMF ve CYC gibi
ilaclarm kullanimi kontrendikedir. Bu ilaglar gebelikten
en az 3-6 ay once kesilmelidir. Gebelik sirasinda hastalik
aktif ise, kortikosteroidler, azatioprin ve IVIG gibi tedavi
secenekleri kullanilabilir. Hayati tehdit eden durumlarda
plazma degisimi, RTX veya CYC diistiniilebilir.5®

AAV’de hastalik
ve hastanin  klinigine bagh olarak tek bagma veya

gerekli durumlarda, aktivitesine
immiinosupresif tedavilere ek olarak acil ve/veya elektif
cerrahi girisim uygulanabilir. Elektif durumlarda 6-12 ay
remisyon saglandiktan sonra cerrahi girisim uygulanmasi

onerilir.B%

Son s6z, tbbin cesitli bolimlerini ilgilendiren doku ve
organ sistemlerinin tutulumu goriilebilen ANCA AAV’nin
yonetiminde disiplinler arast iletisim ¢ok 6nemlidir. Bu
kilavuz, Tirkiye Romatoloji Dernegi Yonetim Kurulunca
gorevlendirilen romatoloji, nefroloji, gogis hastaliklari, allerji
ve immiinoloji, KBB ve hematoloji gibi ¢esitli uzmanlarin
fikir birligi ile olusturulmustur. Hastalik yonetimi ile ilgili
cesitli asamalara yonelik éneriler de belirlenmistir. Ulkemiz
tibbina ve hastalarimiza faydali olmasi temenni olunur.
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AAV Yénetimi Tiirkiye Romatoloji Dernegi Onerileri

Genel Prensipler

Anti-notrofil sitoplazmik antikor asosiye vaskulitler (AAV), heterojen klinik bulgulari olabilen ve potansiyel olarak organlari ve/veya yasami tehdit eden
A hastaliklardir. Bu nedenle vaskaulitler konusunda deneyimli merkezler veya bu merkezlere kolay erisimi olan klinikler tarafindan multidisipliner bir ekiple
yonetim gerektirir.

AAV klinik spektrumunun genis olmasi nedeniyle, hekimlerin farkindalik artisini saglayici toplantilara ihtiyac duyulmaktadir. Ayrica hastalik yonetimini

B optimum hale getirmek icin disiplinler arasinda is birliklerini amaclayan gértsmelerin yapilmasi faydali olacaktir.

C AAV tanili hastalar, hastaliklarinin olasi seyri, tedavi stireci ve hastalikla iliskili gelisebilecek uyarici semptom ve bulgular hakkinda bilgilendirilmelidir.

D Hastalar, tedavi iliskili yan etkiler ve komorbiditeler (hipertansiyon, osteoporoz, kardiyovaskuler hastaliklar) acisindan periyodik olarak taranmali ve
hastalara gerekli yasam tarzi degisiklikleri énerilmelidir.

Oneriler

1 AAV tanisini dustindiren semptomlari ve/veya bulgulari olan hastalarda, birincil test yontemi olarak ytksek kaliteli antijen-spesifik bir analiz
kullanilarak hem PR3-anti-nétrofil sitoplazmik antikor (ANCA) hem de miyeloperoksidaz-ANCA testlerinin yapilmasi 6nerilir.

5 AAV tanisinda altin standart yontem, biyopsidir (6zellikle bébrek, akciger biyopsileri). Ancak, biyopsi yapilamadigr durumlar ile biyopsi sonuclanmadan
once kuvvetli vaskdlit siphesi varliginda immunosupresif tedavi geciktiriimemelidir.

3 AAV hastalarinda ilk tani sirasinda ve takip suresince, aktif hastalik bulgularinin varligini degerlendirmek icin enflamatuvar belirtecler ve yapilandiriimis

klinik degerlendirme sistemi (Birmingham vaskdlit aktivite skoru-versiyon 3) kullaniimasi tavsiye edilir.

Hayati/organ tehdit edici durumlarda (glomerulonefrit, difftiz alveolar hemoraiji, trakeal veya subglottik stenoz, meningeal tutulum, santral sinir sistemi
4 tutulumu, retro-orbital hastalik, kardiyak tutulum, mezenterik tutulum, monondéritis maltipleks), remisyon indksiyon tedavisi olarak glukokortikoid
tedavisi ile birlikte siklofosfamid (CYC) veya rituksimab (RTX) baslanmasi énerilir.

Hayati/organ tehdit edici durumlarda pulse glukokortikoid tedavisi uygulanabilir. Baslangic oral glukokortikoid dozu, klinik durumun ciddiyetine gére
duizenlenir. Uzun sireli steroid kullaniminda, klinik durum elverdigi stirece azaltiimis doz steroid rejimi tercih edilir.

Pulmoner noduller veya lokalize Ust solunum yollari gibi diger AAV tutulumlari, oral glukokortikoid tedavisi ile birlikte metotreksatla (MTX) tedavi edilir.
Alternatif olarak mikofenolat mofetil (MMF), azatiopurin veya RTX dustndlebilir.

Plazma degisimi induksiyon rejiminin rutin bir parcasi olarak énerilmez. Hizli ilerleyen glomerilonefriti olan hastalarda (serum kreatinin diizeyi >3,4
7 mg/dL, diyaliz gereken veya immunosupresif tedaviye ragmen serum kreatininin hizla artan hastalar) ve/veya hipoksemisi olan diffliz alveoler hemorajili
hastalarda dustnulmelidir.

8 Refrakter hastalik veya relaps durumunda, hastalarin deneyimli merkezlere refere/sevk edilmesi dustunulebilir.

Eozinofilik grantlomatdz polianjiitis (EGPA) pulmoner alevlenme bulgulari, gégis hastaliklari veya allerji-immunoloji uzmani is birliginde

? degerlendirilmeli ve hastada astim kontroliinii saglayacak inhale kortikosteroid (iKS) iceren tedavi rejimi seklinde uygulanmalidir.

10 EGPA hastalari, kontrolstiz astim (ytiksek doz IKS+ uzun etkili beta-agonist tedavisine ragmen atak) varliginda anti interlékin (IL)-5 (mepolizumab) ya da
anti IL-5Ra (benralizumab) tedavileri yontnden degerlendiriimelidir.

11 AAV hastalarinda idame tedavi olarak MTX, MMEF, azatiopurin veya RTX kullanilabilir. RTX kullaniminda azatiopUrine gore daha az relaps bildirilmistir.
idame tedavisi, hastanin klinik durumuna bagli olarak 24 ile 48 ay arasinda surdurilebilir.
RTX, CYC ve/veya yuksek doz glukokortikoid alan hastalarin, Pneumocystis jirovecii pnémonisine profilaksisi olarak trimetoprim/stlfametoksazol

12 (400/80 mg/guin ya da 800/160 mg/haftada 3 guin) kullanmasi 6nerilir. Ayrica hastalara yillik influenza asisi ve yas grubuna gére pnémokok asilari
onerilmelidir.

13 RTX sonrasi gelisebilen sekonder immin yetmezIigi tespit etmek amaciyla RTX tedavisine baslamadan ¢nce, tedavi stiresince her RTX déngustinden
once ve tedavi kesildikten sonra ise en az bir yil boyunca serum immuinoglobulin konsantrasyonlarinin élctimesini énerilir.

14 intravendz immunoglobulin, rutin AAV tedavisinin bileseni degildir. Bireysel komorbiditelerin varliginda kullanilabilecegi akilda tutulmalidir (bronsektazi,

olagan disi veya tekrarlayan enfeksiyonlar, nétropeni ve hipogamaglobulinemi (IgG <4 g/litre).
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Abstract Ozet

Inflammatory arthritis (IA) is associated with an increased risk for
certain malignancies, particularly lymphoma, due to underlying
chronic inflammation. Conventional and targeted therapies used
in IA modulate the immune system, raising concerns about the

Enflamatuvar artrit (iA), altta yatan kronik enflamasyona bagli
ozellikle lenfoma basta olmak tzere bazi malignite turleri icin bir risk
artisi ile iliskilidir. 1A tedavisinde kullanilan konvansiyonel ve hedefe
yonelik tedaviler, immun sistemi module etmeleri nedeniyle de novo

development of de novo malignancies or the progression of pre-
existing ones. Managing IA patients with a history of cancer remains
one of the most challenging areas for clinicians, and while international
guidelines exist, they generally focus on a narrower scope. This report
is the first comprehensive consensus report from Turkiye to address
the relationship between IA and malignancy across a wide spectrum,
including baseline risk, treatment-related risk, management of
patients with a history of cancer, treatment during active malignancy,
premalignant lesions, and family history. Based on a systematic
literature review, this report provides evidence-based, practical

malignite gelisimi veya var olan malignitenin seyri konusunda endiseler
barindirmaktadir. Kanser éykiisti olan IA hastalarinin yénetimi, hekimler
icin en zorlayici alanlardan biridir ve bu konudaki uluslararasi rehberler
mevcut olsa da genellikle daha dar bir kapsama odaklanmistir. A ve
malignite iliskisini; temel risk, tedaviye bagl risk, kanser éykisu olan
hasta yonetimi, aktif kanser sirasinda tedavi, premalign lezyonlar
ve aile 6ykust gibi genis bir yelpazede ele alan ilk kapsamli Turkiye
fikir birligi raporudur. Sistematik literattir taramasina dayali olarak,
mevcut uluslararasi rehberlerin daha dar kapsamda ele aldigi; aktif
tedavi altinda kanser gelisimi, premalign lezyonlar ve aile 6ykisu gibi
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recommendations for specific scenarios frequently encountered in
daily practice—such as cancer development during active treatment,
premalignant lesions, and family history—which are often narrowly
addressed in existing international guidelines. This report will help
rheumatologists standardize decision-making processes regarding
the coexistence of IA and malignancy, enabling them to take safer
clinical steps. By promoting risk individualization and shared decision-
making between patients and clinicians, it will strengthen personalized
treatment approaches that ensure both effective control of rheumatic
disease and oncologic safety.

Keywords:  Inflammatory  arthritis,  rheumatoid  arthritis,
spondyloarthritis, malignancy, cancer, biological therapies, disease
modifying anti-rheumatic drugs (DMARDs)

Introduction

The management of inflammatory arthrids (IA),
including rheumatoid arthritis (RA) and spondyloarthritis
(SpA), has been revolutionized over the past two decades
with the widespread adoption of disease-modifying anti-
rheumatic drugs (DMARDs), especially biologic and targeted
synthetic DMARDs (b/tsDMARDs). While these therapies
significantly improve patients’ quality of life by controlling
disease activity, their complex relationship with malignancy
is a major concern for both clinicians and patients due to
their immunomodulatory effects.

This relationship has two key dimensions. The first is the
underlying disease itself. It is well-established that chronic
inflammation and autoimmune processes are risk factors for
certain types of cancer, particularly malignant lymphomas.
The second dimension involves the potential risks of the
therapies used to suppress this inflammation. Specifically, b/
tsDMARDs have raised theoretical concerns regarding the
risk of de novo malignancy, as they target critical pathways
involved in cancer surveillance, such as tumor necrosis
factor (TNF), interleukin (IL)-6, and Janus kinase/signal
transducer and activator of transcription (JAK/STAT).
Elucidating this complex risk profile requires a systematic
evaluation of the evidence.

This overall picture raises a series of complex clinical
questions in practice. With advancements in cancer
treatment and an aging population, the number of IA
patients with a history of cancer is steadily increasing. In
these patients, balancing the need to treat active rheumatic
disease against the concern of cancer recurrence is a primary
challenge. Furthermore, there is a significant need for clear,
unified guidance on the optimal management of patients who
develop malignancy while on active anti-rheumatic therapy,
and personalizing treatment choices for individuals with
premalignant lesions or a strong family history of cancer.
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gunluk pratikte sik karsilasilan spesifik senaryolar icin kanita dayali
pratik oneriler sunar. Sistematik literatlir taramasina dayal olarak,
mevcut uluslararasi rehberlerin daha dar kapsamda ele aldigi; aktif
tedavi altinda kanser gelisimi, premalign lezyonlar ve aile 6ykusu
gibi gunltk pratikte sik karsilasilan spesifik senaryolar icin kanita
dayali pratik éneriler sunar. Bu rapor, romatologlarin iA ve malignite
birlikteligindeki karar verme streclerini standartlastirmasina ve daha
guvenli adimlar atmasina yardimci olacaktir. Risklerin bireysellestirilmesi
ve hasta ile hekim arasinda paylasilan karar verme streclerinin tesvik
edilmesi yoluyla, hem romatizmal hastaligin etkin kontrolini hem
de onkolojik guvenligi gozeten kisisellestirilmis tedavi yaklasimlarini
glclendirecektir.

Anahtar Kelimeler: Enflamatuvar artrit, romatoid artrit,
spondiloartrit, malignite, kanser, biyolojik tedaviler, hastalik modifiye
edici antiromatizmal ilaclar (DMARD)

To address these comprehensive clinical questions and
fill existing evidence gaps, a systematic literature review
(SLR) was conducted based on pre-defined Population,
Intervention, Comparison, Outcome (PICO) questions.
The primary aim of this study is to integrate the evidence
obtained from the SLR with the clinical experience of expert
rheumatologists, presenting an evidence-based consensus
report and practical clinical management recommendations
on the broad relationship between IA and malignancy. This
report systematically addresses risks stemming from the
disease itself, the risk profiles of different treatment options,
and the management of patients with a history of cancer and
other special circumstances.

Methodology

The objective of this study was to assess the malignancy
risk associated with the underlying disease and its treatments
in patients with RA and SpA, and also to create an evidence-
based consensus report and a set of clinical practice
recommendations, particularly for the management of
patients with a history of cancer.

1. Formation of the Study Group

A task force was established among rheumatologist
members of the Turkish Society of Rheumatology (T'SR) to
achieve the project’s objectives. All participants submitted
potential conflict of interest declarations before commencing
the process.

2. Definition of PICO Questions and Systematic
Literature Review

In its initial meeting, the task force finalized the research
questions in the PICO format, which formed the foundation
of the project. The study group was divided into subgroups
for each PICO question, and these groups shared the findings
of their work with the entire task force in regular meetings.



These questions determined the scope and strategy of the
SLR. The core research questions examined were:

e PICO 1: In individuals with RA (P), is the overall
incidence of malignancy (O) higher compared to the general
population (C)?

e PICO 2: In individuals with SpA [including ankylosing
spondylitis and psoriatic arthritis (PsA) subtypes] (P), is the
overall incidence of malignancy (O) higher compared to the
general population (C)?

e PICO 3: In RA patients (P), how does the use of a
specific class of DMARD (I) affect the risk of developing de
novo malignancy (O) compared to another DMARD class or
no treatment (C)?

3a. Conventional synthetic DMARDs (csDMARD:s)
3b. TNF inhibitors

3c. Non-TNF biologic DMARDs (bDMARDs)

3d. Targeted synthetic DMARDs (sDMARD:s)

e PICO 4: In RA patients with a history of malignancy
(P), what is the effect of initiating a specific DMARD class
(csDMARD, bDMARD, tsDMARD) (I) on malignancy
recurrence or the development of a new primary malignancy

(O) compared to patients not receiving active treatment or
receiving a different DMARD class (C)?

4a. In those with a history of solid organ tumors

4b. In those with a history of melanoma

4c. In those with a history of non-melanoma skin cancer
4d. In those with a history of lymphoproliferative disease

e PICO 5: In RA patients diagnosed with malignancy
during active DMARD (cs/b/tsDMARD) therapy (P), whatis
the effect of different management strategies for the current
anti-rheumatic treatment (I) on the patient’s rheumatologic
and oncologic survival outcomes (O)?

e PICO 6: In RA patients with a known premalignant
lesion (P), what is the effect of initiating or continuing a
specific DMARD therapy (I) on the risk of the lesion’s
progression to malignancy (O)?

e PICO 7: In RA patients with a strong family history
of cancer (e.g., in first-degree relatives) (P), is there an
evidence-based approach to optimizing treatment selection
among different DMARD classes (I), considering the
patient’s future malignancy risk (O)?

Data Sources and Search Strategy: A comprehensive
literature search was conducted in major medical databases,
including PubMed/MEDLINE, Embase, and the Cochrane
Library. A detailed search strategy was developed using
keywords and Medical Subject Headings (MeSH) terms
specific to each PICO question.

Study Selection Criteria:

¢ Inclusion Criteria: Randomized controlled trials,
observational cohort studies, case-control studies, meta-
analyses, and systematic reviews that answered the defined
PICO questions were included. To broaden the scope of
evidence, studies on other inflammatory diseases where
similar treatment mechanisms are used, such as inflammatory
bowel disease (IBD), were also considered.

e Exclusion Criteria: Case reports, editorials, expert
opinion articles, animal studies, and studies not relevant to
the PICO questions were excluded.

The SLR was conducted by the designated subgroups for
each PICO question. Data extraction and quality assessment
were performed according to a predefined standard protocol.
Extracted data included study design, patient population,
treatment type, follow-up duration, and outcomes such
as cancer incidence, cancer recurrence, hazard ratios, and
relative risk.

3. Development of Recommendations and Voting

The SLR results were discussed within the respective
PICO subgroups and reported in evidence summary tables.
Subsequently, the Task Force convened in online meetings
to discuss these data holistically. At the end of this process,
draft statements were prepared by each PICO group
under the headings “General Principles” and “Specific
Recommendations” addressing the PICO questions.

Voting and Consensus: The drafted recommendations
were subjected to an anonymous voting process involving
all task force members. Each recommendation was rated
on a 6-point Likert scale from 0 (completely disagree) to
5 (completely agree). Recommendations with a mean
agreement score of 4.0 or higher were accepted with strong
consensus. Items that did not reach sufficient consensus
were rediscussed and revoted.

Final Text Approval

The final recommendation text was first reviewed and
approved by all members of the task force and subsequently
by the members and executive board of the TSR.

Recommendations

This section presents the consensus recommendations
reached following the SLR and expert opinion, guided by
the PICO questions outlined in the methodology.

Note: The number in parentheses at the end of each
recommendation indicates the mean level of agreement on a
0 (completely disagree) to 5 (completely agree) Likert scale.
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Section 1. Inflammatory Arthritis and Baseline
Malignancy Risk (PICO 1&2)

This section assesses the impact of the underlying
inflammatory rheumatic disease itself on the development
of malignancy.

1.1. Rheumatoid Arthritis
¢ 1.1.1. Overall and Hematologic Risk

An increased risk of cancer development has been
identified in RA patients compared to the general population.
High and cumulative disease activity is considered the
primary driver of the increased risk of lymphoma (4.87).0-¢l

An overall increased risk of hematologic malignancies
has been found in RA patients (4.68).0-57-1¢]

Lymphoma is the hematologic malignancy with the most
significantly increased risk in this group (4.75).12-+79-14

While there are data suggesting an increased risk of

leukemia and multiple myeloma in RA, this evidence is
insufficient (4.43).5575]

¢ 1.1.2. Solid Organ Risk

It is difficult to establish increased cumulative risk of
solid organ malignancy in RA patients, as an increased risk
has been observed for some solid organ cancers, while a
decreased risk has been seen for others (4.5).

- Lung Cancer: This is the solid organ malignancy with
the highest observed risk increase in RA patients (4.68).-
2117201 The evidence is insufficient to conclude that RA is an
independent risk factor for lung cancer, separate from known
factors like interstitial lung disease and smoking (4.5).1718

- Colorectal Cancer: The risk of colorectal cancer in RA
is lower than in the general population, and this has been
suggested to be associated with the frequent use of non-
steroidal anti-inflammatory drugs (4.62).05711.16]

- Other Solid Organs: RA is not considered a risk factor
for gastric, hepatic, biliary tract, pancreatic, or thyroid
cancers (4.56).2>71619 Tt has also not been associated with
the development of breast cancer (4.66).23721221 "The risk
status for urinary tract malignancies remains uncertain
(4.56).25711 Likewise, current data do not provide clear
evidence of an increased risk for gynecological malignancies
(4.5).2457 Moreover, there are insufficient data to suggest
an increased risk of prostate cancer (4.75).25%

e 1.1.3. Skin Cancer Risk: The risk of malignant
melanoma in RA is uncertain (4.5).%2*1'The current evidence
is insufficient to state that RA is a risk factor for other skin
cancers (4.62).P!

1.2. Spondyloarthritis

e 1.2.1. While the overall risk of malignancy in SpA
patients does not significantly differ from the general
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population, some studies have reported an increased risk for
certain hematologic malignancies, such as lymphoma and
multiple myeloma (4.62).243

* 1.2.2. In PsA patients, the overall risk of solid and
hematologic malignancies is not increased (4.56).12+27:3¢-3%1
However, some studies have reported an increased risk of

non-melanoma skin cancer (NMSC) (4.56).127:3739-421

e 1.2.3. Patients with enteropathic arthritis are at
an increased risk for gastrointestinal cancers due to the
concomitant IBD (4.81).[#-47]

Section 2. Anti-Rheumatic Therapies and de novo
Malignancy Risk (PICO 3)

This section examines the effect of anti-rheumatic
treatments on malignancy development.

¢ 2.1. Conventional Synthetic DMARDs (csDMARDs):
The use of csDMARDs does not cause
malignancy risk in patients with RA (4.81).%%1 Data on its

increase in

association with lymphoma risk are conflicting (4.18).5031
However, csDMARDs may increase the risk of NMSC
(4.43).5253

¢ 2.2, Biologic and Targeted Synthetic DMARDs (b/
tsDMARDs):

- Overall Malignancy Risk: The
between TNF inhibitors and malignancy development is
controversial, and recent meta-analyses have not confirmed

relationship

this link. Data for non-TNF biologics are more limited, but
no significant risk increase has been reported (4.5).23+51

- JAK Inhibitors: The ORAL surveillance trial found
that tofacitinib use in high-risk RA patients increased the risk
of malignancy, particularly lung cancer (4.68).0” The FDA
considers this risk increase as a class effect for other JAK
inhibitors. However, other studies comparing bDMARDs
with JAK inhibitors have not observed an overall increase in
solid organ malignancy risk (4.31).160:61

- Lymphoma Risk: There is some evidence suggesting
that bDMARD use may be associated with a slight increase
in lymphoma risk, possibly due to the underlying high
disease activity (4.31).162:6°]

Section 3. Treatment Management in Patients with
a History of Malignancy (PICO 4)

This section addresses the safety of anti-rheumatic
treatment options in patients previously diagnosed with
cancer.

¢ 3.1. History of Solid Organ Tumor: Current evidence
indicates that methotrexate, leflunomide, sulfasalazine,
hydroxychloroquine, TNFi, and non-TNFi bDMARDs
such as tocilizumab and rituximab do not increase the risk of
recurrence (4.75, 4.5, 4.5).5%6671 "Therefore, patients with a



history of malignancy may be treated in a manner similar to
those without such a history, provided that an individualized
assessment is conducted and, when necessary, collaboration
with oncology is ensured (4.18).® For JAK inhibitors, there
are insufficient data in this population (4.5).16474 Although
data are limited, given its mechanism of action, abatacept
should be used cautiously in situations where no alternative
therapeutic options are available.””!

e 3.2. History of Non-Melanoma Skin Cancer:
Although historic data reports an association of increased
de novo NMSC risk, current evidence suggests that TNF
inhibitors and non-TNF bDMARDs do not increase
recurrence risk (4.43, 4.5).5671-7780 JAK  inhibitors and
abatacept may be used with caution if therapeutic
alternatives are unavailable. Data regarding methotrexate
and leflunomide are insufficient, whereas sulfasalazine and
hydroxychloroquine are considered safe (4.75).1¢7881 These
patients should undergo regular skin examinations every
6-12 months (4.81).1¢

¢ 3.3, History of Melanoma: Given melanoma’s strong
dependence on immune surveillance and the lack of sufficient
data, a more cautious approach is warranted in patients with
a history of melanoma, who should be considered separately
from the general recommendations for TINF inhibitors in
patients with a history of solid cancers.!

e 3.4. History of Lymphoproliferative Disease:
Rituximab may be the preferred first-line option in this
patient group, as it does not increase the risk of recurrence
(4.81).16668-70.73,76821 T'gcilizumab and abatacept also do not
increase recurrence risk and may be preferred over TNF
inhibitors (4.4).068284 There is no evidence that TNF
inhibitor use increases the risk (4.43).7%77 Although data
for methotrexate and leflunomide are limited, they do not
suggest an increased risk of recurrence (4.68).16682.78]

Section 4. Management of Patients Who Develop
Malignancy During Active Treatment (PICO 5)

This section addresses the management of patients
diagnosed with malignancy while on active anti-rheumatic
therapy.

¢ 4.1. General Approach:

- Malignancy Development on c¢sDMARDs:
Treatment is personalized. Generally, agents with lower
immunosuppressive potential, such as hydroxychloroquine
and sulfasalazine, are preferred (4.5).5°7 In cases of

lymphoproliferative disease, discontinuation of methotrexate
and leflunomide should be considered (4.5).01:21

- Malignancy Development on b/tsDMARDs:
Although the level of evidence is insufficient, the standard

approach in routine practice is to discontinue these agents
due to the risk of potential drug interactions and toxicity
(4.68).13:4

e 4.2, RA Management During Active Cancer
Treatment: If RA activity persists, glucocorticoids and/or
csDMARDs are the preferred initial choice (4.81, 4.43).0
1 f these treatments are inadequate, a bDMARD (TNF
inhibitor or rituximab) may be initiated on a case-by-case
basis in collaboration with an oncologist (4.43).57:93.5-7

e 4.3. Special Situation: Immune Checkpoint
Inhibitors (ICIs): ICI therapy can exacerbate RA.I If
steroids and ¢sDMARDs are insufficient for flares, TNF
inhibitors or IL-6 inhibitors may be used.’®"! Abatacept
should be avoided due to concerns that it may negatively

affect the anti-tumor response of ICIs."!

e 4.4. Palliative Patients: In palliative patients,
quality of life is paramount, and treatment is personalized
in collaboration with an oncologist. Methotrexate is not
recommended due to its potential hematologic toxicity
(4.62).189

Section 5. Treatment Management in Special
Situations (PICO 6&7)

"This section examines the management of patients with
premalignant lesions or a family history of cancer.

¢ 5.1. Approach in the Presence of Premalignant
Lesions (PICO 6): A strategy of proactive monitoring and
early intervention should be adopted for these patients
(4.81). Evidence is insufficient to suggest that medications
increase the development or progression of lesions (4.56, 4.5,
4.62),8%1 although it has been reported that TNF inhibitors
may increase the risk of in situ squamous cell carcinoma
(4.25).0 It is recommended to eliminate the lesion before
starting therapy. If this is not possible, options other than
JAK inhibitors and abatacept may be prioritized (4.5).10!

¢ 5.2. Approach in the Presence of a Family History
of Malignancy (PICO 7): More rigorous surveillance
programs are recommended for these patients instead of
standard screening programs (4.75). There is no evidence
that immunosuppressive therapies further increase this
risk (4.56). However, the decision to use bDMARDs and
tsDMARDs requires a careful risk-benefit analysis (4.56).

Discussion

In this study, the task force examined the complex
relationship between IA and malignancy through seven
main PICO questions, culminating in an evidence-based
consensus report. This report offers a comprehensive
framework, starting from the baseline malignancy risk in
inflammatory arthritis, to the impact of anti-rheumatic

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 17 « Say1 / Issue 3 « Kasim / November 2025  [SFAE)




therapies on de novo cancer risk, the management of patients
with a history of cancer or an active cancer, and special
situations such as premalignant lesions and family history.

The core themes of this work include: (a) the necessity
of individualizing risk for each patient, (b) the importance
of striking a balance between the risks of undertreated
rheumatic disease and the potential risks of anti-rheumatic
therapy, and (c) the principle that treatment decisions
should be made through a process of shared decision-
making between the patient and clinician. Furthermore, the
recognition that chronic inflammation itself is a risk factor
and that effective disease control can mitigate this risk is
another crucial element underpinning all recommendations.

The findings from this systematic review have confirmed
several key points. Patients with RA have an increased risk of
lymphoma, particularly associated with high disease activity.
Regarding treatments, csDMARDs and bDMARDs may
slightly increase the risk of NMSC. Among the tsDMARDs,
the ORAL Surveillance trial highlighted a specific risk
increase (lung cancer) with JAK inhibitors in high-risk
patients (advanced age, smoking history), emphasizing the
need for careful patient selection when using these agents.

These recommendations, although based on the best
available evidence, should be interpreted with consideration
for several important limitations in the literature. First, the
vast majority of available data is derived from RA patients.
The data for the SpA and other IA subtypes are more
limited. Second, long-term safety data for b/tsDMARDs
other than TNF inhibitors remain insufficient. A third
and major limitation is that the median follow-up times in
studies are often short (e.g., <5 years), which may not be
long enough to detect late recurrences of some solid organ
cancers. Finally, most studies do not differentiate between a
new primary cancer and a recurrence of an existing cancer,
and they often do not report oncologic outcomes such as
survival. These factors underscore the need for clinician
caution, especially concerning newer agents and rare cancer
types, and highlight the necessity for more observational
studies in this field.

This study provides several important messages for
clinical practice. The approach to treatment in patients, with
a history of cancer, has shifted away from the previously held,
more rigid stance of avoiding all targeted therapies. There
is growing evidence that many DMARDs, particularly TNF
inhibitors—supported by the largest available dataset—
do not increase the risk of cancer recurrence, especially in
patients with a history of a solid organ tumor. For patients
with a history of lymphoma, the consensus has solidified,
indicating that rituximab, which causes B-cell depletion,
is a rational choice for both its rheumatologic efficacy and
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oncologic safety profile. For JAK inhibitors and abatacept,
due to a lack of direct evidence and reliance on indirect
data, the prevailing cautious approach is to limit their use
to situations where other therapeutic alternatives are not
available, especially in patients with a history of cancer or
premalignant lesions.

The scenario where malignancy develops during active
treatment represents one of the areas with the weakest
evidence base. In this situation, our recommendation
to discontinue b/tsDMARDs is not based on definitive
evidence but rather represents a pragmatic, safety-first
approach aimed at avoiding potential drug interactions and
unforeseen risks. The management of such complex cases
requires close collaboration between the rheumatologist and
the oncologist.

Conclusion

In conclusion, this consensus report provides a
comprehensive, practical, and evidence-based framework
to guide rheumatologists in Tiirkiye through the complex
intersection of IA and malignancy. Its goal is to standardize
clinical decision-making, enhance clinical safety, and

ultimately achieve the optimal treatment balance for patients.
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Abstract

Objective: Retroperitoneal fibrosis (RPF) is a rare autoimmune
and fibro-inflammatory disorder affecting the retroperitoneum,
often leading to ureteral obstruction. In this study, we analyzed the
differences in demographic characteristics, clinical, laboratory, and
imaging findings of patients with RPF, a rare disease followed in our
clinic.

Methods: This retrospective study analyzed demographic, clinical,
laboratory, imaging findings, and treatment outcomes of RPF patients
aged over 18 years at Ege University Rheumatology Division. Diagnosis
was based on clinical, imaging, and histopathological findings.

Results: The study included 26 patients (male/female: 17/9, mean
age: 60.77 years). The most common symptom was abdominal pain,
predominantly localized to the left lower quadrant. The most common
cause was chronic periaortitis (CP). The majority of cases (24/26;
92.3%) had infrarenal aortic involvement. All other patients without
infrarenal involvement were female. Infrarenal aneurysms were
observed in 7.7%. Acute renal failure (ARF) at diagnosis occurred in
69.2% of patients, with no significant differences based on sex, age,
or smoking. Immunoglobulin G4 (IgG4) related disease was identified
in 19.2%, with non-IgG4 patients exhibiting higher C-reactive protein
levels (p=0.082) and more frequent ARF (p=0.150). Cyclophosphamide
(80.8%) and corticosteroids were the primary treatments, followed by
azathioprine (61.5%), mycophenolate mofetil (34.6%), and rituximab
(15.4%). None of the lgG4-related patients received rituximab.

Conclusion: In this retrospective analysis, most cases had idiopathic
RPF, mainly as a complication of infrarenal CP. IgG4-related disease
was the possible cause in only 19.2% of cases. The higher ARF
incidence and inflammation markers in non-IgG4 along with the more
frequent use of rituximab in this group suggest a more severe and
treatment-resistant disease course in the non-lgG4 group. Further
studies with larger cohorts are necessary.

Keywords: Retroperitoneal fibrosis, aortitis, aneurysm, periaortitis,
immunoglobulin G4, IgG4

Ozet

Amac: Retroperitoneal fibrozis (RPF), nadir gortlen otoimmin ve
fibro-enflamatuvar bir hastaliktir. En 6nemli komplikasyonu Ureter
tikanikhgidir. Biz bu calismada klinigimizde takipli nadir bir hastalik
olan RPF'li hastalarin demografik 6zelliklerini ve klinik, laboratuvar ve
gorunttleme bulgularindaki farkliliklar analiz etmeyi amacladik.

Yontem: Bu retrospektif calismada, Ege Universitesi Romatoloji
Anabilim Dali'nda izlenen 18 yas ve Uzeri RPF hastalarinin demografik,
klinik ve laboratuvar 6zellikleri incelenmistir. Tani, klinik bulgular ve
goruntuleme yoéntemleriyle konmus, bazi olgularda histopatolojik
degerlendirme yapiimistir.

Bulgular: Calismaya 26 hasta dahil edilmistir (erkek/kadin: 17/9,
ortalama yas: 60,77 yil). En sik gorllen semptom karin agrisi olup,
cogunlukla sol alt kadranda lokalizeydi. En sik neden kronik periaortit
(KP) idi. Olgularin 24'tinde (%92,3) infrarenal aortik tutulum vardi.
Sadece infrarenal tutulumu olmayan diger tim hastalar kadindi.
infrarenal anevrizmalar %7,7 oraninda gézlendi. Tani aninda akut
bobrek yetmezligi (ABY) %69,2 oraninda gorilmis olup cinsiyet,
yas veya sigara kullanimina gére anlamli bir fark bulunmamistir.
immiinoglobulin G4 (IgG4) ile iliskili hastalik %19,2 oraninda tespit
edilmis olup 1gG4 iliskili hastalik olmayan hastalarda daha yuksek
C-reaktif protein seviyeleri (p=0,082) ve daha sk ABY (p=0,150)
gorulmastar.  Siklofosfamid  (%80,8) ve kortikosteroidler birincil
tedaviler olup,, bunlar azatioprin (%61,5), mikofenolat mofetil
(%34,9) ve rituksimab (%15,4) izlemistir. 1gG4 ile iliskili hastalarin
hicbiri rituksimab almamustir.

Sonuc: Bu retrospektif analizde, olgularimizin cogunun idiyopatik
RPF'ye sahip oldugunu ve bunun codunlukla infrarenal KP'nin
komplikasyonu oldugunu tespit ettik. Hem KP hem de RPF'nin olasi
altta yatan nedeni olarak IgG4 ile iliskili hastalik sikligr yalnizca %19,2
idi. IgG4 olmayan grupta daha ytksek ABY insidansi ve enflamasyon
belirtecleri ile bu grupta daha sik rituximab kullanimi, IgG4 olmayan
grupta daha siddetli ve tedaviye direncli bir hastalik seyrine isaret
etmektedir. Daha genis kohortlarla yapilacak ileri calismalara ihtiyac
vardir.

Anahtar Kelimeler: Retroperitoneal fibrozis, aortit, anevrizma,
periaortit, immunoglobulin G4, igG4
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Introduction

Chronic periaortitis (CP) refers to a spectrum of
idiopathic diseases whose common denominator is a
fibro-inflammatory tissue developing in the periaortic
retroperitoneum and frequently encasing neighboring
structures such as the ureters and the inferior vena
cava. CP includes idiopathic retroperitoneal fibrosis
(RPF), inflammatory abdominal aortic aneurysms, and a
combination of the two diseases, called perianeurysmal
RPF.41 RPF often occurs as a secondary complication
of CP. While RPF with CP can be idiopathic, some cases
previously classified as idiopathic may now be linked to
immunoglobulin G4 (IgG4)-related disease, an autoimmune
disorder first described in 2003.7! Additionally, one-third of
RPF cases are secondary to malignancies, medications (such
as methysergide, hydralazine, and beta-blockers), previous
radiotherapy, or certain infections. Recent studies, however,
suggest that smoking and occupational asbestos exposure are
also risk factors for the development of idiopathic RPF.B-")

The exact etiopathogenesis of the disease remains unclear;
however, it is believed to result from an abnormal immune
reaction to antigens present in atherosclerotic lesions of the
abdominal aorta. The predominance of inflammation in the
adventitia and the observation of vasa vasorum vasculitis
sometimes suggests that RPF may initially occur as primary

aortitis and may later cause secondary periaortic fibrosis.
[3,6-10]

The clinical symptoms of RPF generally result from
compression and obstruction of retroperitoneal structures.
Patients may present with flank, dorsal, low back, or
abdominal pain. The pain is usually constant, but colicky,
if the ureter is affected. The most significant and widely
recognized complication of RPF is hydronephrosis, leading
to secondary renal failure due to ureteral obstruction.
In addition to obstructive nephropathy, compression
of retroperitoneal lymphatics and veins can result in
lower extremity edema, deep vein thrombosis, scrotal
swelling, varicocele, or hydrocele. Hypertension (HT) and
constipation may also occur. Furthermore, RPF can be
associated with systemic constitutional symptoms, including
low-grade fever, fatigue, nausea, weight loss, and myalgias.
10 RPF may be associated with aortic aneurysms, however
RPF does not directly cause aneurysm formation, rather CP
causing RPF may also cause aneurysm formation.!'

Acute phase reactants, including serum C-reactive protein
(CRP) levels and erythrocyte sedimentation rate (ESR), may
be elevated in 80-100% of cases. Mild to moderate anemia
is commonly observed, while leukocytosis, eosinophilia,
proteinuria, and microscopic hematuria occur less frequently.
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Antinuclear antibodies (ANA) can be found in nearly 60% of
patients with idiopathic RPF. Additionally, anti-neutrophilic
cytoplasmic antibodies (ANCA) and rheumatoid factor (RF)
may be elevated in some cases. Although these antibody
titers are generally low and nonspecific, their presence could
suggest an underlying vasculitis or connective tissue disorder
in some cases. Imaging techniques such as ultrasonography,
computed tomography (CT), magnetic resonance imaging
(MRI), and positron emission tomography (PET) can be
utilized for diagnostic evaluation.®710:11

Different findings may change the approach to the disease
and affect follow-up and treatment strategies. Therefore,
we aimed to analyze the demographic features, along with
the variations in clinical, laboratory, and imaging findings
among patients with RPF.

Materials and Methods

This study was conducted on patients with RPF over
the age of 18 who were being followed up at the Ege
University Rheumatology Clinic between January 2000
and June 2024. RPF was diagnosed based on clinical
findings, imaging findings such as typical irregular fibro-
sclerosing lesions around the aorta, and histopathological
evaluation.  Demographic  characteristics,  clinical,
laboratory, and imaging features of patients with RPF
were retrospectively examined. In this study, RPF cases
with and without IgG4 were included. None of the cases
had any other defined systemic autoimmune disease,
infection, malignancy, drug use that causes RPF. Our
study included five patients with IgGG4-related disease and
21 patients with non-IgG4-related disease, all with RPF.
In the present study, IgG4-RD was diagnosed according
to the 2020 revised comprehensive IgG4-RD diagnostic
criteria.l”? The location of aortic involvement, smoking,
diabetes mellitus, HT, and hyperlipidemia was evaluated
in these patients. Acute renal failure (ARF) is a condition
characterized by an increase in serum creatinine of 0.3
mg/dL (226.5 pmol/L) within 48 hours; or an increase in
serum creatinine to >1.5 times baseline, which is known
or presumed to have occurred within the prior 7 days; or
a decrease in urine volume to less than 0.5 mL/kg/hour
within 6 hours."” The presence and location of pain and
the presence of constitutional symptoms were obtained
from the data records. Laboratory parameters such as
ESR, CRP, hemoglobin, serum creatinine, ANA, ANCA,
were obtained from the Ege University patient registration
program. Ege University Ethics Committee approved this
study (approval number: 24-9.1T7/40, date: 19.09.2024).



Statistical Analysis

The SPSS 21 software package was used to perform
the statistical Patient
summarized using means, standard deviation (SD), ranges,
and percentages as appropriate. Continuous variables were
analyzed using the Mann-Whitney U test (Wilcoxon rank
sum test) or t-test, and categorical data were analyzed using

analysis. characteristics  were

the y? test or Fisher’s exact test. A p-value of less than 0.05
was considered statistically significant.

Results

The study consisted of 26 patients, 65.4% of whom were
male and 34.6% female. The mean age of the patients was
60.77 (SD: 9.2) years. The great majority of the cases, 24
(92.3%), only had infrarenal aortic involvement. One patient
had infra and suprarenal fibrosis, while another patient had
mediastinal, infra, and suprarenal fibrosis. All patients with
more than just infrarenal involvement were female. The most
common symptom was abdominal pain, mostly localized to
the left lower quadrant. ARF was detected in 18 (69.2%)
patients at the time of diagnosis. Double J stents had to be
implanted in 15 of these patients. No statistically significant
difference was found in gender, age, acute phase response,
or smoking status between patients with and without ARF.
However, although not significant, ESR was higher in
patients without ARF than in patients with ARF (p=0.238).
The most common cause was CP. IgG4-related disease was
diagnosed in only five patients (19.2%) (male/female: 3/2);
the mean age was 63.6 (SD: 7.0) years. The male ratio was
higher in the non-IgG4 related group (p=0.580) and the mean
age was higher in the IgG4-related group (p=0.461), although
both were not statistically significant. While only one out
of five patients diagnosed with IgG4 describes pain, 76.2%
of non-IgG4 related patients initially described abdominal
pain (p=0.034). Although statistically not significant, the
CRP elevation was higher in the non-IgG4-related group
(p=0.082). Additionally, the ESR at the time of diagnosis was
higher in the non-IgG4-related group (p=0.500). ARF at the
time of diagnosis was higher in the non-IgG4-related group
(p=0.150). No significant differences were observed in other
clinical and laboratory features between IgG4-related and
non-IgG4-related diseases. Aneurysms were detected in only
two (7.7%) of the patients, with diameters of 3.7 and 4.5 cm.
The location of both aneurysms was infrarenal. Serum IgG4
levels were normal, and autoantibodies were negative in these
patients with aneurysms.

Among the patients with IgG4 related RPF, one
patient had ocular, pancreatic and lympadenopathy (LAP)
involvement. One patient had bone marrow and LAP
involvement Table 1.

ANCA was negative in all patients with RPF. Four
(14.8%) patients had ANA positivity above 1/160 dilution.
Among them, ENA profiles were negative in two patients,
only AMA was positive in one patient, and PM-Scl, Mi-
2, and DFS-70 were positive in one patient. Two (7.4%)
patients were positive for lupus anticoagulants. Three of the
ANA positive cases were in the [gGG4-related group. Neither
the patients with idiopathic RPF nor the patients with IgG4-
related diseases had additional symptoms and clinical signs
of connective tissue disease, and none of these patients met
the classification criteria for connective tissue diseases.

RPF was demonstrated in 8 patients with MRI, in 17
patients with CT), and in 1 patient with PET CT. Fibrosis
was seen in 3 patients, who underwent retroperitoneal biopsy.
Among the patients in the study, one patient underwent eye
biopsy and two patients underwent minor salivary gland
biopsy. Except for the two biopsies that were performed
retroperitoneally and one minor salivary gland biopsy, other
biopsies showed IgGG4- related disease findings.

Most of the patients received cyclophosphamide (80.8%)
as initial treatment together with corticosteroids. The
mean initial daily dose of methylprednisolone was 49.0
mg. Maintenance therapy consisted mostly of azathioprine
(61.5%). Mycophenolate mofetil (34.6%) and rituximab
(15.4%) were other agents used as alternative therapies.
None of the patients with IgG4-related disease required
rituximab treatment.

Clinical and laboratory parameters of these six patients
with IgG4 related disease were given in Table 1. Comparison
of laboratory, clinical and treatment features of patients with
IgG4-related and non-IgG4-related RPF was given in Table
2.

Discussion

The incidence of RPF reported in the literature is
0.1-1.3/100,000, being more common in men and most
frequently seen in the 40-60 age group.P7!%%17 In this
study, the mean age of RPF patients was higher than
reported in the literature. The mean age was higher in the
IgG4-related group than in the non-IgG4-related group,
in accordance with the literature.'**” The male ratio was
higher in the non-IgG4 related group (p=0.580). Although
some publications in the literature state the opposite,!*+1”
studies by Kim et al.l®, Khosroshahi et al.'”)] and Poddar et
al.?% similarly mentioned an increase in male dominance in

the non-IgG4 related group.
CP can affect multiple vascular regions. In the study

conducted by Kim et al.'®8l] the abdominal aorta was the
most frequently affected site (84%), with the thoracic aorta
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Table 1. Clinical and laboratory characteristics of patients diagnosed with IgG4-related disease

Patient ~ Gender Age Involvement Acute renal  Cigarette Pain location ESR CRP IgG4  Involvement side  Biopsy

failure (mm/h)  (mg/l)  (g/L)
1 Male 52 Infrarenal - Quit smoking No pain 5 1.4 6.2 Eye, LAR Eye

pancrease
. . 2.41
2 Male 65 Infrarenal - Quit smoking Abdomen 22 2 -
3 Male 64 Infrarenal + Smoking No pain 4 5 469 -
4 Female 71 Mediastinal - No smoking No pain 119 3 > Lung, bone MSG
and abdomen marrow
. . 1.03 .

5 Female 66 Infrarenal + No smoking No pain 18 7 - Retroperitoneal

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, Hb: Hemoglobin, LAP: Lympadenopathy, MSG: Minor salivary gland biopsy

Table 2. Comparison of laboratory, clinical and treatment features of patients with IgG4-related and non-lgG4-related retroperitoneal fibrosis

CP IgG4-CP Non-lgG4-CP p-value
(n=26) (n=5) (n=21)
Male, n (%) 17 (65.4) 3(60) 14 (66.7) 0.580
Mean age n (SD) 60.7 (9.3) 63.6 (7.0) 60.1(9.8) 0.461
Pain n (%) 17 (65.4) 1(20) 16 (76.2) 0.034
Abdominal n (%) 8(30.8) 1(20) 7 (33.3)
Pain Back n (%) 4(15.4) 0(0) 4(19.0)
location Left flank n (%) 8(30.8) 0 (0) 8(38.1) NA
Right flank n (%) 1(3.8) 0(0) 1(4.8)
Renal failure n (%) 18 (69.2) 2 (40.0) 16 (76.2) 0.150
Doble J stent n (%) 15(57.7) 2 (40.0) 13(61.9) 0.346
Constitutional symptoms n (%) 6(23.1) 2 (40.0) 4(19.0)
Hypertension n (%) 9(34.6) 2 (40.0) 7 (33.3) 0.580
Diabetes mellitus n (%) 7 (26.9) 2 (40.0) 5(23.8) 0.411
Hyperlipidaemia n (%) 4(15.4) 1(20.0) 3(14.3) 0.600
Smoking history n (%) 11(42.3) 3 (60) 8(38.1) 0.346
ESR n (25-75) 20.5(8.5-43.2) 18 (4.5-70.5) 26.0(18.7) 0.749
High ESR n (%) 13 (50.0) 2 (40) 11(52.4) 0.500
CRP n (25-75) 5.5(1.8-14.7) 2.0(0.9-5.0) 13.5(17.3) 0.185
High CRP n (%) 15(57.7) 1(20) 14 (66.7) 0.082
Infrarenal n (%) 26 (100) 5(100) 21 (100)
Localization Mediastinal n (%) 1(3.8) 1(20) 0 (0) NA
Suprarenal n (%) 2(7.7) 1(20) 1(4.8)
Aneurysm n (%) 2(7.7) 0 (0) 2(9.5) 0.646
CYC n (%) 21(80.8) 3 (60) 18 (85.7) 0.236
AZA n (%) 16 (61.5) 3 (60) 13(61.9) 0.657
Treatments
MMF n (%) 9 (34.6) 1(20) 8(38.1) 0.420
Rtx n (%) 4(15.4) 0(0) 4(19.0) 0.400

AZA: Azathioprine, CP: Chronic periaortitis, Constitutional symptoms (malaise, fatigue, weight loss), CRP: C-reactive protein, CYC: Cyclophosphamide, ESR: Erythrocyte
sedimentation rate, MMF: Mycophenolate mofetil, NA: Non-available, Rtx: Rituximab

(46%) being the next most commonly involved, while 38%
of patients had an accompanying aortic aneurysm. Another
study reported thoracic vascular involvement in about
35% of 77 CP patients.” In comparison to patients with
isolated abdominal CP, those with diffuse CP were more
likely to be female, older, and show systemic symptoms,
along with back or abdominal pain.” In a cohort of 51
patients studied by Yardimci et al.’), 43 patients (84.3%)
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had infrarenal abdominal aortitis, while nine (17.6% re-
evaluate percentage based on accurate patient data) had
suprarenal involvement-eight of whom also had infrarenal
Additionally, three (12%) had
inflammatory abdominal aortic aneurysms.F! Patients with

periaortitis. patients
diffuse CP had a higher prevalence of aneurysmal disease.!
Similarly, a study from the Netherlands found that 25% of
53 consecutive patients with idiopathic RPF had aneurysmal



dilatation.?!! In this study, 24 (92.3%) of the patients with
RPF had only infrarenal involvement, while one patient
had infra and suprarenal fibrosis, and one patient had
mediastinal, infra, and suprarenal fibrosis. Aneurysms were
detected in two patients (7.4%), both of whom had infrarenal
aneurysms. Interestingly, all other patients without exclusive
infrarenal involvement were female, suggesting a potential
difference in disease distribution based on sex. Given this,
female patients may benefit from a full abdominal and
thoracic scan. However, it is important to scan the infrarenal
area for aneurysm involvement.

In the study, the median age of patients involving more
than just infrarenal involvement was higher, but there was
no significant difference (p=0.812). Similarly, patients with
aneurysms and those diagnosed with IgG4-related disease
tended to be older, but again, the differences were not
significant (p=0.554, p=0.447). There were no significant
differences in disease-related symptoms between patients
with or without aneurysms or across different locations of
involvement. T'o make more accurate analyses about this
subject, research should be conducted with a larger number
of patients.

In the literature, chronic CP has been frequently
associated with IgG4-related disease. Yardimci et al.l!
diagnosed IgG4-related CP in 31 of 51 CP patients, while
Kim et al.™ identified 10 cases of IgG4-related CP in their
cohort of 61 CP patients. Li et al.?? reported that 77 of
105 CP cases belonged to the IgG4-related group, with no
significant differences in age or disease course between IgG4-
related and non-IgG4-related groups. However, the male-
to-female ratio was significantly higher in the IgG4-related
group. Similarly, Ozawa et al.”¥! found periaortitis in 65 of
179 patients with IgG4-RD, with periaortitis predominantly
affecting the abdominal aorta below the renal artery. In
a study from China involving 587 IgG4- related disease
patients, large vessel involvement was observed in 15.2%,
and renal failure occurred in 48.3%.2% Serum IgG4 levels
may be high in both aneurysmal and non-aneurysmal types
of CP." In the study by Poddar et al.?” 6 of 33 RPF patients
were diagnosed with IgG4-related disease, while in the
study by Hu et al.”1 47 of 117 RPF patients were diagnosed
with IgG4-related disease. In the study by Wang et al.l' the
rate of IgG4-related disease was 35.6%. In this study, IgG4-
related disease was diagnosed in only five patients (19.2%).
The most common cause was CP. Among these five patients,
four had only infrarenal involvement, and one had both
thoracic and abdominal involvement. No accompanying
aneurysms were observed in these patients. The male ratio
was higher in the non-IgG4-related group (p=0.580). CRP
elevation was significantly higher in the non-IgG4-related

group (p=0.082); in addition, ARF at diagnosis was also more
common in this group (p=0.150). No significant differences
were found in other clinical and laboratory features between
the two groups. As a result, the higher CRP levels in the
non-IgG4-related group suggest a more pronounced
inflammatory response. In contrast, Li et al.?? reported that
ARF due to ureteral obstruction was more common in the
IgG4-related group, which also exhibited higher ESR and
CRP levels and recurrence rates.??! Choi et al.™¥ reported
more ARF in the IgG4-related group; however, acute phase
responses were similar, although slightly higher in the non-
IgG4 group. Hu et al.!” found higher CRP levels and higher
ARF in IgG4-related disease patients. Conversely, Kim et
al.l® found no differences in laboratory findings, treatment,
or outcomes between IgG4-related and non-IgG4-related
CP cases and Wang et al.'¥ found that the proportion of
high CRP patients in the non-IgG4-related group was
higher than that in the IgG4-related RPF group but there
was no difference in ARF rates. In this study, the rate of
IgG4-related disease was lower; CP was found to be the
most common cause of RPF. In addition, the higher rates
of ARF and high CRP levels in patients with non-IgG4-
related RPF, and the need to use rituximab in this group,
while it was not used in the IgG4-related group, suggest that
more severe, aggressive, and treatment-resistant disease was
observed in the group with non-IgG4-related RPF.

In the literature, low back pain was found to be the most
frequent symptom in RPF patients.®®! In the present study,
65.4% of patients had pain at the beginning of the disease.
The majority of these patients described abdominal pain
(reported by 29.6% of patients) and left flank pain (reported
by 29.6% of patients). In patients with IgG4-related disease,
four out of five reported no pain, while only one experienced
abdominal pain. In contrast, 76.2% of non-IgG4-related
patients initially presented with abdominal pain. In the study
by Kasashima et al.®! abdominal or back pain was more
prevalent in non-IgG4-related CP patients. In the study by
Wang et al.l", 48.4% of patients had lower back pain, which
was more common in non-IgG4 related patients. In this
study, the rate of abdominal pain was low in patients with
IgG4-related disease. This may lead to delayed recognition
and diagnosis of these patients. More attention should be
paid to this respect.

ANA may be positive in 25-60% of patients with RPF.
In addition, anti-thyroid antibodies have been reported
to be positive in 31% of patients, RF in 14% of patient
and ANCA in 10% of patients with RPF. Their presence
is often associated with the accompanying autoimmune
disease, although not always.''? In this study, ANCA
was found to be negative in all patients. Four patients
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had ANA profiles with positivity above a 1/160 titer, and
two patients had negative ANA profiles. One patient had
AMA-M?2 positivity; one patient had DFS-70, PM-SCL,
and Mi-2 positivity. Two patients were positive for lupus
anticoagulant. None of the patients had thromboembolic
events. None of the patients with idiopathic RPF and
with IgG4-related diseases had additional
symptoms and clinical signs of connective tissue disease,

patients

and none of these patients met the classification criteria
for connective tissue disease. Antibody positivity was
considered a tendency to systemic autoimmunity in patients
with RPF. One patient with RPF. who was not included in
the study, was diagnosed with Erdheim-Chester disease. In
the study conducted by Hu et al.l”? on 117 RFP patients,
ANA positivity was observed in 32 patients, RF positivity
in 17 patients, and anticardiolipin antibody positivity in
23 patients." For differential diagnosis, it is important to
screen for different autoimmune events and other diseases
that may develop in patients with RPF.

Glucocorticoids, mycophenolate mofetil, cyclophosphamide,
azathioprine, methotrexate, cyclosporine, rituximab, and
tocilizumab can be used in the treatment of RPF.1 In the present
study, most patients (80.8%) were given cyclophosphamide as
initial treatment, and azathioprine was the most commonly
used maintenance treatment (61.5%). Rituximab (15.4%)
and mycophenolate mofetil (34.6%) were used as alternative
treatments. Rituximab is generally the treatment regimen of
choice in resistant patients and patients with severe conditions.
The preference for rituximab in non-IgG4-associated patients,
but not in IgG4-associated patients, suggests that IgG4-
associated cases may respond better to induction therapies,
whereas non-IgG4-associated patients may be more resistant
to treatment. Furthermore, the fact that high serum CRP levels
and ARF were more frequent in the non-IgG4-related group
may suggest more severe inflammation, and an aggressive
disease course in this group. While Kim et al.'® reported
similar treatment responses between the IgG4-related and non-
IgG4-related groups, Li et al.” found a higher probability of
relapse in the IgG4-related group compared to the non-IgG4-
related group.

Surgery is considered for CP patients with aneurysms.
In a single-center study analyzing 1,555 aortic surgeries,
periaortic RPF was identified in 1.09% of cases. Among
these 17 RPF patients, 11 received only optimal medical
treatment, while six underwent endovascular abdominal
aneurysm repair after medical treatment failure, achieving
a 100% technical success rate.’* Additionally, one study
reported that RPF patients with aortic aneurysms smaller
than 5 c¢m did not require endovascular intervention, as
regression occurred with corticosteroid treatment.” In

Tastekin et al. Retroperitoneal fibrosis patients’ features

this study, surgery was not performed for two patients with
aneurysms, and the mean maximum aneurysm diameter was
4.1 cm.

Study Limitations

In this article, we present single-center data on patients
with RPF. Given that RPR is a rare disease, a small number
of cases seem acceptable. Another main limitation of the
study is the retrospective design. Additionally, a potential
limitation is that IgG4 levels were assessed in some patients
after they had received immunosuppressive treatment and
entered remission. This mighthave led to an underestimation
of IgG4-related RPF cases, as prior treatment could have
influenced IgGG4 levels and involvements.

Conclusion

This study
laboratory data, imaging findings, and treatment outcomes

analyzed demographic, clinical, and
of RPF patients, which is a rare disease. Patients with non-
IgG4-related RPF showed more severe disease, with higher
rates of ARF and elevated CRP levels, suggesting a more
aggressive and treatment-resistant form of the disease. On
the other hand, there was no difference between patients
with and without ARF that could distinguish these patients
or predict ARF. Additionally, all non-infrarenal RPF cases
were female, indicating possible sex-based differences in
disease distribution. The study calls for further research
with larger patient populations to clarify these findings and
improve management strategies.
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Abstract

Objective: Attack-free period C-reactive protein (CRP) and serum
amyloid A (SAA) are reliable indicators of subclinical inflammation in
familial Mediterranean fever (FMF). We aimed to compare the acute
phase reactants during the attack-free period, and the presence of
subclinical inflammation in FMF patients with different gene variants
and different treatment modalities.

Methods: CRP and SAA levels during a symptom-free period of at
least 2 weeks were obtained, and the median CRP and SAA levels were
calculated during the attack-free period. “Subclinical inflammation”
was defined as “median attack-free CRP >10 mg/L or median
attack-free SAA >10 mg/L.” Patients were classified according to
MEFV variants (two, one, or zero exon 10 variants) and treatments
(colchicine-only or colchicine+interleukin 1 inhibitors).

Results: Seventy-six patients had two exon 10 variants, 79 had one
exon 10 variant, and 17 had non-exon 10 variants. Most patients used
colchicine (n=155), and 17 patients used colchicine + interleukin-1
inhibitors. Attack-free CRP, SAA, and rate of subclinical inflammation
were significantly different among variant groups, higher among
patients with 2 exon 10 variants. Patients receiving combination
treatment had higher levels of attack-free CRP and SAA compared
to the colchicine-only group. CRP and SAA were strongly correlated.

Conclusion: Patients with two exon 10 variants had higher attack-free
acute phase reactants and more frequent subclinical inflammation,
which reflects the pathogenicity of exon 10 variants. Patients receiving
interleukin 1+colchicine continue to have higher attack-free acute
phase reactants, which reflects their higher inflammatory burden and
severe clinical features.

Keywords: C-reactive protein, familial Mediterranean fever, serum
amyloid A, subclinical inflammation

Ozet

Amac: Ataksiz donemdeki C-reaktif protein (CRP) ve serum amiloid A
(SAA), ailevi Akdeniz atesi (AAA) hastalarinda subklinik enflamasyonun
guvenilir belirtecleri arasindadir. Bu calismada farkli genetik varyantlar
tasiyan ve farkli yontemlerle tedavi edilen AAA hastalarinda ataksiz
donemdeki akut faz reaktanlarini ve subklinik enflamasyonu
karsilastirmayr amacladik.

Yontem: Hastalarin en az 2 haftadir semptomsuz oldugu dénemlerde
bakilan CRP ve SAA duzeyleri kaydedilerek ataksiz donemdeki medyan
CRP ve SAA degerleri hesaplanmistir. “Subklinik enflamasyon,”
“ataksiz donemde medyan CRP'nin >10 mg/L olmasi veya medyan
SAA'nin >10 mg/L olmasi seklinde tanimlanmistir. Hastalar MEFV
varyantlarina gore (iki, bir ya da sifir 10. ekzon varyanti olan hastalar)
ve tedavilerine gore (yalnizca kolsisin alanlar veya kolsisin+interlokin 1
inhibitort alanlar) seklinde siniflandiriimistir.

Bulgular: Yetmis alti hastada iki 10. ekzon varyanti, 79 hastada
bir 10. ekzon varyanti, 17 hastadaysa 10. ekzon disi varyantlar
mevcuttu. Hastalarin cogu vyalnizca kolsisin (n=155), 17 hasta ise
kolsisin+interlokin 1 inhibitérd kullanmaktaydi. Ataksiz donem CRP,
SAA ve subklinik enflamasyon orani iki 10. ekzon varyanti tasiyan
hastalarda anlamli olarak daha yuksekti. Kombinasyon tedavisi alan
hastalarda ataksiz donem CRP ve SAA, yalnizca kolsisin kullananlara
gore daha yuksekti. CRP ve SAA arasinda guicli korelasyon mevcuttu.

Sonug: iki 10. ekzon varyantl hastalardaki daha yiiksek ataksiz dénem
akut faz reaktani duzeyleri ve subklinik inflamasyon orani, 10. ekzon
varyantlarinin - patojenitesini yansitmaktadir. Kolsisin+interlékin 1
inhibitorl alan hastalarda ataksiz dénem akut faz reaktanlarinin daha
ylksek olmasi bu hastalarin daha yogun enflamasyon ytukinu ve daha
agir klinik 6zelliklerini ortaya koymaktadir.

Anahtar Kelimeler: C-reaktif protein, ailevi Akdeniz atesi, serum
amiloid A, subklinik inflamasyon
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Introduction

Familial Mediterranean fever (FMF) is recognized as
the most prevalent monogenic autoinflammatory disorder,
with Tirkiye exhibiting the highest rates of incidence and
prevalence globally.l?! The condition arises from variants
in the MEFV gene, which is responsible for encoding the
protein pyrin. Among these variants, those found in exon
10, particularly the widely studied M694V variant, have
been identified as the most pathogenic and thoroughly

characterized.???!

FMF is marked by recurring episodes of fever and
serositis, accompanied by a significantly elevated acute
phase response. Between these episodes, acute phase
reactants typically return to normal levels. However, some
patients may experience persistently elevated levels of these
reactants even during periods without acute symptoms.
Various studies have utilized markers to indicate subclinical
inflammation, one of which is serum amyloid A (SAA).
The activation pattern of SAA closely resembles that of
C-reactive protein (CRP), and studies have indicated that the
sensitivity of SAA is comparable to or even exceeds that of
CRP.M If not addressed, subclinical inflammation heightens
the risk of complications, including AA amyloidosis.[! AA
amyloidosis initially manifests as proteinuria, which can
escalate to nephrotic levels and ultimately lead to end-stage
renal disease.”

The objectives of treatment for FMF involve preventing
the recurrence of attacks, normalizing acute phase reactants,
and effectively managing subclinical inflammation during
periods without attacks to avert complications.®! Colchicine
is the primary medication used for FMF management. In
cases that respond inadequately to colchicine or in patients
who cannot tolerate colchicine, interleukin-1 inhibitors such
as anakinra and canakinumab are employed.”’ Colchicine
therapy may help reduce levels of markers that are indicative
of subclinical inflammation.’”! For patients who do not
achieve sufficient control of inflammation, interleukin-1
inhibitors are introduced. A recent study conducted by Atalar
et al.l% revealed that even interleukin-1 inhibitors might not
sufficiently suppress subclinical inflammation in FMF patients
suffering from AA amyloidosis. A Phase III trial of canakinumab
in FMF also demonstrated that, in patients treated with this
agent, even though median CRP concentrations were always
normal, median SAA concentrations remained over the limit
of normal (10 mg/L).0'!

Persistent subclinical inflammation is a significant factor
in FMF management and should be taken into account in
the long-term care of FMF patients because of the increased
risk of AA amyloidosis, which can negatively impact long-

term prognosis. We hypothesize that FMF patients with
two exon 10 variants will have higher attack-free CRP
and SAA levels, and therefore, a higher rate of subclinical
inflammation compared to patients with one or zero exon
10 variants, because the literature clearly demonstrates that
the most pathogenic variants of the MEF) gene are found
in exon 10 and these variants are associated with a more
severe phenotype characterized by earlier disease onset
and more frequent attacks.'” We also hypothesize that,
in accordance with the preexisting studies, patients who
require interleukin-1 inhibitors in addition to colchicine
will have higher attack-free CRP and SAA levels and more
frequent subclinical inflammation compared to patients
who only receive colchicine. Therefore, this study aims to
compare the levels of acute phase reactants and the presence
of subclinical inflammation among FMF patients with
different MEFV gene variants (categorized by the number
of exon 10 variants) who are receiving different treatment
modalities.

Materials and Methods

Patient Selection and Data Collection

This research was granted approval by the Non-
Interventional Clinical Research Ethics Committee of
Prof. Dr. Cemil Tagciogu City Hospital, University of
Health Sciences, Tirkiye, with the decision number 230,
dated 22.10.2024. Informed consent was acquired from the
patients involved.

In this cohort study, we conducted a retrospective
analysis of the medical records of patients diagnosed with
FMF based on the Tel-Hashomer criteria, who visited
our Rheumatology Outpatient Clinic at Prof. Dr. Cemil
Tascioglu City Hospital from March 2022 to August
2023, without accompanying vasculitis (including Behcet’s
disease) or spondylarthritis. FMF patients with concomitant
spondylarthritis or vasculitis would have additional reasons
for elevated attack-free acute phase reactants and were
therefore excluded. The study included patients for whom
MEFV gene variants were identifiable. Those without
any detectable MEFV gene variants were excluded from
the analysis. Patients with MEFV gene variants that were
classified as “pathogenic,” “likely pathogenic”, or “variants
of uncertain significance” according to the Infevers database
were included. Conversely, patients with variants deemed
“likely benign” or “benign”, such as R202Q), were excluded.
Additionally, patients who did not have at least one
measurement of CRP or SAA that indicated an “attack-free”
status were also excluded.
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Patients were classified into three groups according to
their MEFV gene variants. Group 1 consisted of patients with
two variants in exon 10 of the MEFV gene, while Group 2
included those with a single variant in the same exon. Group
3 was made up of patients who did not have any variants
in exon 10. Additionally, patients were categorized into two
treatment groups: Group A included those who were treated
solely with colchicine, whereas Group B contained patients
who received both colchicine and interleukin-1 inhibitors
during the specified 18-month period.

The medical records of the patients included in the
study were analyzed for various biomarkers, including
serum CRP, SAA, serum creatinine, estimated glomerular
filtration rate (eGFR), serum albumin, proteinuria, the
presence of end-stage renal disease, and the occurrence
of AA amyloidosis, which was confirmed through kidney
biopsy samples. Kidney biopsies were performed on FMF
patients who exhibited proteinuria exceeding 1 gram per day
and/or a progressive rise in creatinine levels, provided that
no other causes of renal failure were identified. The attack-
free period for acute phase reactants was defined by CRP
and/or SAA levels measured during a symptom-free interval
of at least two weeks. Blood samples collected during FMF
attacks, within two weeks following an attack, or during
infections (with both FMF attacks and infections ruled
out based on the patient’s history and clinical assessment)
were excluded, as they would not accurately represent the
“attack-free” period. Subsequently, the median values for
CRP, SAA, serum creatinine, eGFR, serum albumin, and
proteinuria were calculated. Human leukocyte antigen
(HLA)-B27 results were also recorded, if present.

To establish a definition for “subclinical inflammation”
in patients, we examined existing literature on the topic. Our
definition draws from the review by Ben-Zvi and Livneh)
which indicated that an increase in colchicine dosage was
necessary to effectively manage subclinical inflammation
when SAA levels surpassed 10 mg/L. Based on this literature,
subclinical inflammation is identified when the median
attack-free CRP exceeds 10 mg/L or the median attack-free
SAA is greater than 10 mg/L. Additionally, we recorded
the patients who were classified as having “subclinical
inflammation”.

Statistical Analysis

For continuous variables, the mean + standard deviation
and median (Q1-Q3) were employed. For categorical
variables, frequency and percentage were calculated.

In assessing the variations in attack-free median CRP,
attack-free mean SAA, median serum creatinine, median
eGFR, median serum albumin, and median proteinuria
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across various MEFV gene variant groups and treatment
groups, non-parametric tests were employed.

In assessing the differences in attack-free median CRP,
attack-free median SAA, median serum creatinine, median
eGFR, median serum albumin, and median proteinuria,
across various MEFV gene variant groups, the Kruskal-
Wallis H test was employed. If a statistical difference was
identified among the groups, a post-hoc analysis using the
Tukey test was conducted. For comparisons of the median
attack-free CRP and SAA among genetic subgroups in
Group 2, the Mann-Whitney U test was applied. Similarly,
when examining the median attack-free CRP and SAA of
genetic subgroups in Group 3, the Kruskal-Wallis H test
was utilized, followed by a post-hoc Tukey test if significant
differences were found.

The Mann-Whitney U test was employed to assess the
differences in attack-free median CRP, attack-free median
SAA, median serum creatinine, median eGFR, median
serum albumin, and median proteinuria across various
treatment groups.

The chi-square test was employed to evaluate the
association between genotype—encompassing various
variant groups and subgroups, the count of “pathogenic”
alleles, “likely pathogenic” alleles, “variants of uncertain
significance”, and the quantity of each specific allele—and
the occurrence of subclinical inflammation, end-stage renal
disease, and AA amyloidosis. Additionally, the chi-square test
was utilized to examine the relationship between treatment
groups and the presence of subclinical inflammation, end-
stage renal disease, and AA amyloidosis.

Patients with subclinical inflammation and the risk factors
identified for subclinical inflammation (age, sex, number of
exon 10 variants, number of non-exon 10 variants, mean
colchicine dose, and HLA-B27 positivity) were reported
with odds ratios and 95% confidence intervals. Univariate
binary logistic regression analysis was utilized to assess the
effect of these risk factors on the presence of subclinical
inflammation.

The Spearman’s correlation test was employed to
examine the relationship between the median attack-free
values of CRP and SAA.

A statistical significance level of p<0.05 was applied

during the evaluation. The analysis was conducted using

IBM SPSS version 25.

Results

Between March 1, 2022, and August 31, 2023, a
total of 253 patients with FMF (without accompanying
spondylarthritis or vasculitis, including Behcet’s disease)



attended the Rheumatology Outpatient Clinic. The medical
records of 56 patients were found to be missing information
on the MEFV gene variants, leading to their exclusion
from the study. Upon reviewing the MEFV variants of the
remaining patients, we identified that 18 individuals were
either homozygous or heterozygous for the R202Q variant.
While some research suggests that R202Q variants may have
clinical significance, we opted to exclude these patients from
our analysis, as the “Infevers” database classifies this variant
as benign. The MEFV gene variants of the remaining 179
patients were classified as “pathogenic”, “likely pathogenic”,
or “variants of uncertain significance” based on the Infevers
database. Among these, 7 patients did not have acute phase
reactants measured during the attack-free period and were
therefore excluded. Consequently, a total of 172 patients
were included in the study. A flowchart illustrating the
patient selection process is presented in Figure 1.

Demographic Characteristics

A total of fifty patients (30.2%) were male, while 122
patients (69.8%) were female. The average age of the
patients was 38.1x12.3 years, with a median age of 39 years
(ranging from a minimum of 17 to a maximum of 66 years).
The mean duration of follow-up for the patients was 8.8+5.7
months, with a minimum of 1 month and a maximum of 18
months.

253 Familial Mediterranean Fever
patients without accompanying
spondylarthritis or vasculitis
(including Behget’s disease) were
identified in the given time interval

56 patients did not have
documented MEFV gene
variant results and were

—_— >

MEFV Gene Variants of the Patients and Different
Treatment Groups

Table 1 presents the variants of the MEF)V gene observed
in the patients. Among the participants, 76 patients (44.2%)
exhibited two variants in exon 10 (Group 1), 79 patients
(45.9%) had one variant in exon 10 (Group 2), and 17
patients (9.9%) showed no variants in exon 10 (Group 3).
The predominant variant in Group 1 was the homozygous
M694V variant, found in 38 patients, while the most frequent
variant in Group 2 was the heterozygous M694V variant,
identified in 34 patients. In Group 3, the most common
variant was the heterozygous E148Q variant, which was
present in 9 patients.

Table 1. MEFV gene variant analysis of the patients

Variants Number (percent)
Patients with 2 exon 10 variants 76 (44.2%)
M694V homozygote 38(22.1%)
M694V/N/726A compound heterozygote 9(5.2%)
M694V/M6801 compound heterozygote 7 (4.1%)
M694V/R761H compound heterozygote 2(1.2%)
M694V/A744S compound heterozygote 2(1.2%)
M6941 homozygote 2(1.2%)
M6941/V726A compound heterozygote 1(0.6%)
M680I homozygote 3(1.7%)
M680I/N/726A compound heterozygote 6 (3.5%)
M680I/R76 1TH compound heterozygote 1(0.6%)
V726A homozygote 3(1.7%)
V726A/R761H compound heterozygote 1(0.6%)
R761H homozygote 1(0.6%)

79 (45.9%)
34 (19.8%)

Patients with 1 exon 10 variant
M694V heterozygote

0,
therefore excluded M694V heterozygote, E148Q heterozygote 7 (4.1%)
197 Familial Mediterranean Fever M694l heterozygote, E148Q heterozygote 2(1.2%)
patients had MEFV gene variant M680I heterozygote 7 (4.1%)
results 18 patients with homozygous or M680I heterozygote, E148Q heterozygote 3(1.7%)

. heterozygous R202Q variants V726A heterozygote 15 (8.7%)

> were excluded because this h h N
v variant was classified as “benign” V726A heterozygote, E148Q heterozygote 1(0.6%)
179 Familial Mediterranean Fever in Infevers database R761H heterozygote 5(2.9%)
patients had MEFV gene vanan.ts R761H heterozygote, F479L heterozygote 1(0.6%)

that were classified as “pathogenic”, -
“likely pathogenic” or “variants of A744S heterozygote 2(1.2%)
uncertain significance” K695R heterozygote 2(1.2%)

7 patients did not have Patients with no exon 10 variants 17 (9.9%)
attack free CRP or SAA E148Q homozygote 1(0.6%)
results and were therefore E148Q heterozygote 9(5.2%)
v excluded

172 Familial Mediterranean Fever E148Q heterozygote, T309M heterozygote 2(1.2%)
patients had attack free C-reactive E148Q heterozygote, P369S heterozygote 1(0.6%)
protein and/or serum amyloid A E148Q heterozygote, P3695S heterozygote, R408 2 (1.2%)
levels measured heterozygote £ 70
T2671 heterozygote 1(0.6%)
Figure 1. Flowchart of patient selection for the study P3695S heterozygote, R408 heterozygote 1(0.6%)

CRP: C-reactive protein, SAA: Serum amyloid A

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 17 « Sayi / Issue 3 « Kasim / November 2025  [SI&55)




The majority of patients (n=155, 90.1%) were treated
only with colchicine (Group A), while 17 patients (9.9%)
received a combination of colchicine and interleukin-1
inhibitors (anakinra or canakinumab) (Group B). Mean dose
of colchicine was 1.27+0.34 mg/day, median colchicine dose
was 1.15 (1-1.5) mg/day; where the minimum dose was 0.5
mg/day and the maximum dose was 2 mg/day. The addition
of interleukin-1 inhibitors was necessitated by an insufficient
response to colchicine in all 17 patients. Among them, ten
patients were administered anakinra, with a mean duration
of use of 4.55+4.8 months, (ranging from a minimum of 1
month to a maximum of 14 months). The average dosage
of anakinra was 100+40.8 mg/day, with a minimum of 50
mg/day and a maximum of 200 mg/day. Three patients
transitioned from anakinra to canakinumab, with one
patient citing skin reactions following anakinra injections
and two patients reporting inadequate responses to anakinra.
Additionally, ten patients were treated with canakinumab, all
receiving a consistent dose of 150 mg per month. The mean
duration of canakinumab treatment was 5.7+3.4 months,
and none of the patients discontinued canakinumab during
the 18-month observation period.

Comparison of Attack-free Period C-reactive Protein
and Serum Amyloid A in Patients in Different Groups

CRP values were recorded for 171 patients. The median
CRP level during attack-free periods was 5.2+7.8 mg/L, with
values ranging from a minimum of 0.10 mg/L to a maximum
of 53 mg/L. SAA values were available for 156 patients, with
a median attack-free SAA value of 20+43 mg/L, ranging
from a minimum of 1.1 mg/L to a maximum of 332 mg/L.

Table 2 presents the mean and median values of attack-
free CRP and SAA for patients categorized into Group 1 (two
exon 10 variants), Group 2 (one exon 10 variant), and Group
3 (no exon 10 variants). The findings indicate a statistically
significant difference in the median attack-free mean CRP
across the groups (p<0.001). Specifically, Group 1 exhibited
a significantly higher median attack-free CRP than Group 2
(p=0.01) and Group 3 (p=0.006). Additionally, the analysis

revealed a significant difference in attack-free SAA levels
among the groups (p=0.02), with Group 1 showing a notably
higher median attack-free SAA than Group 2 (p=0.009).

In Group 2, 65 patients exhibited a single exon 10 variant,
while 14 patients presented with one exon 10 variant and one
non-exon 10 variant. The subgroup analysis revealed that
the levels of attack-free CRP and SAA were not significantly
different between patients with only one exon 10 variant and
those with one exon 10/one non-exon 10 variant (p=0.44 for

CRP, p=0.24 for SAA).

In Group 3, there were 10 patients with a single non-
exon 10 variant, 5 patients with two non-exon 10 variants,
and 2 patients with three non-exon 10 variants. The analysis
revealed no statistically significant differences among the

three groups concerning attack-free median CRP or attack-
free median SAA levels (p=0.82 for CRP, p=0.91 for SAA).

Table 3 illustrates the mean and median values of attack-
free CRP and SAA for patients in Group A (colchicine) and
Group B (colchicine combined with interleukin 1 inhibitors).
The median attack-free CRP in Group B was notably greater
than that in Group A [p=0.004], and the median attack-free
SAA in Group B also exceeded that of Group A significantly
[p=0.03].

Presence of Subclinical Inflammation According to
Different Groups

As detailed in the Methods section, we documented
patients exhibiting subclinical inflammation. Based on our
criteria, 37 out of 76 patients in Group 1, 21 out of 79
patients in Group 2, and 4 out of 17 patients in Group 3
were identified as having subclinical inflammation. The
chi-square test indicated a statistically significant difference
among the three groups (p=0.009) regarding the occurrence
of subclinical inflammation.

In the comparison of the two subgroups within Group
2 regarding the presence of subclinical inflammation, no
statistically significant difference was observed between
patients with one exon 10 variant/one non-exon 10 variant

Table 2. Evaluation of the attack free CRP and SAA according to MEFV gene variant groups of the patients

Group 1-two exon 10 Group 2-one exon 10 Group 3-no exon 10 p-value* p-value**
variants variant variants
n=76 n=79 n=17
Mean + SD Mean + SD Mean + SD 1vs. 2
Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3) 1vs. 3
2vs. 3
. 8.08+10.11 3.27+4.88 1.74+£1.97 0.001 0.006
Mean and median attack free CRP (mg/L) 3.31 (1.69-11) 1.94 (0.72-4.19) 0.85 (0.5-3.16) <0.001 073
. 31.2+60.3 9.9+13.1 10.9+11 0.009 0.19
Mean and median attack free SAA (mg/L) 9.2 (4.1-27.7) 5 (2-12.1) 8.1 (2.9-15.9) 0.02 099

CRP: C-reactive protein, SAA: Serum amyloid A, SD: Standard deviation, Q1-Q3: First and third quartile, *Kruskal-Wallis H test, **Pos-hoc Tukey test, 1: Two exon 10 variants,

2: One exon 10 variant, 3: No exon 10 variants
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and those who had only one exon 10 variant (p=0.18).
Similarly, when the three subgroups of Group 3 were
analyzed, the chi-square test did not reveal any statistical
significance in relation to the presence of subclinical
inflammation among patients with one, two, or three non-
exon 10 variants (p=0.64).

The investigation into the correlation between subclinical
inflammation and the quantity of specific alleles revealed
that only the V726A alleles showed statistical significance
(p=0.03). Furthermore, when examining the relationship
between subclinical inflammation and the numbers of
“pathogenic” variants, “likely pathogenic”, and “variants of
uncertain significance,” it was found that only the number
of “pathogenic” alleles reached statistical significance
(Supplementary Table 1).

When patients were classified based on their treatment
modalities, 53 individuals in Group A and 9 individuals
in Group B exhibited subclinical inflammation. The chi-
square test indicated that there was no significant difference
between the two groups regarding the presence of subclinical
inflammation (p=0.18).

Comparison of Renal Parameters, AA Amyloidosis,
and End Stage Renal Disease in Different Groups

No notable differences were observed among the three
variant groups regarding median serum creatinine, median
e¢GFR, median serum albumin, and median proteinuria. In
Group 1, seven patients were diagnosed with AA amyloidosis,
while neither Group 2 nor Group 3 had any cases of this
condition. The chi-square test indicated that this disparity
among the three variant groups was statistically significant
(p=0.02). Additionally, two patients in Group 1 had end-
stage renal disease, whereas there were no cases of end-
stage renal disease in either Group 2 or Group 3. The chi-
square test revealed that the difference in this regard among
the three variant groups was not statistically significant
(Supplementary Table 2).

There was no notable difference in the median values
of serum creatinine and eGFR between the two treatment
groups. However, the median serum albumin level in Group

A was significantly greater than that in Group B (p=0.04).
Additionally, median proteinuria was significantly higher
in Group B compared to Group A (p<0.001). In Group A,
two patients were diagnosed with AA amyloidosis, while in
Group B, five patients had the same condition. The chi-
square test revealed a significantly higher prevalence of AA
amyloidosis in Group B (p<0.001). Additionally, none of the
patients in Group A experienced end-stage renal disease,
whereas two patients in Group B did. This difference was
statistically significant, as indicated by the chi-square test
(p=0.009) (Supplementary Table 3).

Risk Factors for Subclinical Inflammation

According to our definition of subclinical inflammation,
(36%) had
Supplementary Table 4 demonstrates the risk factors for
the presence of subclinical inflammation and the results of

62  patients subclinical  inflammation.

the univariate logistic regression analysis. In this analysis,
presence of subclinical inflammation was not associated
with age, sex, number of exon 10 variants, number of non-
exon 10 variants, mean colchicine dose, and HLA-B27
positivity.

Correlation of C-reactive Protein and Serum
Amyloid A

The Spearman’s correlation test revealed a strong
positive correlation (correlation coeflicient: 0.70) between
the median levels of CRP and SAA levels without attacks,
with a significance level of p<0.001.

Discussion

Our research categorized patients based on the presence
and quantity of variants in exon 10. The identified exon
10 variants among our patients included M694V, M694],
M680I, V726A, R761H, A744S, and K695R. The variants
M6801, M694V, M6941, K695R, V726A, and A744S, which
are situated within the B30.2 domain of the pyrin protein, are
associated with the most prevalent and severe manifestations
of FMF.I¥! In the investigation conducted by Van Gorp et
al.l] a functional assay was established, revealing that the

Table 3. Evaluation of the attack free CRP and SAA according to treatment groups of the patients

Group A- Group B- p-value
Only colchicine Colchicine+anti interleukin-1
n=155 n=17
Mean + SD Mean + SD
Median (Q1-Q3) Median (Q1-Q3)
. 4.65+7.33 10.09+10.14
Mean and median attack free CRP (mg/L) 2.1(0.76-4.98) 715 (2.44-13.5) 0.004
. 16.4+34.1 55.4+89.7
Mean and median attack free SAA (mg/L) 6.4(3.3-15.9) 16.8 (6.1-79.5) 0.03

CRP: C-reactive protein, SAA: Serum amyloid A, SD: Standard deviation, first and third quartile, Mann-Whitney U test
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R761H variantin exon 10 also contributes to pyrin activation
independently of microtubule dynamics, akin to the disease-
associated FMF variants M680I, M694V, and M6941.
Nevertheless, this study indicated that the mechanism of
pyrin inflammasome activation in patients carrying K695R
alleles may differ from that observed in FMF patients with
the classical exon 10 variants.

Research comparing phenotype-genotype correlations in
children with FMF has shown that those with homozygous
or compound heterozygous variants in the MEFV gene
experienced an earlier onset of the disease, more frequent
attack episodes, and a higher incidence of fever, serositis,
arthritis, and erysipelas-like erythema.l'>'¥ Our study
provided a unique classification of FMF patients based on
the number of variants in exon 10 and examined the state of
subclinical inflammation by assessing CRP and SAA levels
during attack-free periods. Patients with two variants in exon
10 exhibited significantly elevated median levels of CRP and
SAA compared to other variant categories. Consistent with
our findings, Kelesoglu et al.'”! reported that CRP levels
during attack-free periods were higher in homozygous
M694V patients than in other groups, despite these patients
generally having normal CRP levels. Additionally, a study
indicated that individuals with homozygous or compound
heterozygous exon 10 MEFV variants had increased SAA
levels during attack-free periods.P!

Effectively managing subclinical inflammation is a key
goal in the treatment of FMF to avert complications such
as AA amyloidosis. Nonetheless, a universally accepted
definition of “subclinical inflammation” in FMF patients is
lacking. In this study, we examined the levels of CRP and
SAA in FMF patients during periods free from attacks, and
based on existing literature,'! we proposed a definition for
subclinical inflammation. Our findings indicated a significant
difference in the prevalence of subclinical inflammation
among the three variant groups. Specifically, as per our
proposed definition, patients with two variants in exon 10
exhibited notably higher rates of subclinical inflammation
compared to those with a single variant.

This study primarily examines variants in exon 10;
however, subgroup analyses were conducted to assess
the potential impact of non-exon 10 variants on baseline
inflammation in FMF patients. The findings indicated no
statistically significant difference in the levels of attack-
free acute phase reactants and the presence of subclinical
inflammation between patients with one exon 10 variant and
anon-exon 10 variant, compared to those with only one exon
10 variant. Additionally, subgroup analysis of Group 3 did
not reveal significant differences in attack-free CRP, attack-
free SAA levels, or subclinical inflammation among patients
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with one, two, or three non-exon 10 variants. Consequently,
non-exon 10 variants do not appear to significantly influence
baseline inflammatory markers in FMF patients. This
aligns with existing literature, suggesting that individuals
with non-exon 10 variants exhibit a “milder” phenotype,
characterized by reduced disease severity, fewer joint
symptoms, a lower requirement for biologic treatments, and
greater responsiveness to colchicine, in contrast to patients
with the homozygous M694V variant.!'%!?)

The analysis of the correlation between subclinical
inflammation and the quantity of specific alleles, as well
as the counts of “pathogenic variants”, “likely pathogenic
variants”, and “variants of uncertain significance”, revealed
a statistically significant association between subclinical
inflammation and both the number of “pathogenic
variants” and the count of V726A alleles. While the link
between pathogenic variants and subclinical inflammation
is expected, the notable association between V726A alleles
and subclinical inflammation is particularly intriguing. The
research conducted by Lofty et al.?” indicated that children
with FMF who possessed the V726A allele experienced a
higher frequency of attack-free SAA, which corroborates
our findings.

AA amyloidosis, recognized as the most serious
complication of FMF, was found to be more prevalent in
patients carrying two variants in exon 10. This increase was
associated with heightened levels of subclinical inflammation
within this patient cohort. Additional research has shown
that individuals with homozygous M694V variants also
exhibited elevated rates of subclinical inflammation and AA

amyloidosis, corroborating the findings of our study.?!*

Ourresearch also categorized FMF patients based on their
treatment approaches. Those who were treated with both
interleukin-1 inhibitors and colchicine (Group B) exhibited
significantly higher median values of attack-free CRP and
SAA, compared to those who received only colchicine (Group
A). This observation may be attributed to the more severe
phenotype of FMF in these patients, as they were prescribed
interleukin-1 inhibitors due to an insufficient response
to colchicine. Nevertheless, no significant difference was
observed between the two treatment groups regarding the
presence of subclinical inflammation. The relatively small
sample size in Group B (only 17 patients) may have hindered
the ability to achieve statistical significance. Consequently,
future research involving a larger cohort may enhance our
understanding of subclinical inflammation among patients
receiving different treatment regimens.

Patients treated with interleukin-1 inhibitors alongside
colchicine also exhibited lower median albumin levels,



increased median proteinuria, and a higher incidence of AA
amyloidosis and end-stage renal disease. Although they are
receiving a more potent treatment, subclinical inflammation
remains inadequately managed in this group, potentially
leading to the development of AA amyloidosis. This
situation indicates a greater inflammatory burden among
these patients. While some studies have indicated that both
anakinra and canakinumab can effectively manage subclinical
inflammation,® our findings did not support this outcome.
A Phase III trial of canakinumab in FMF also demonstrated
that even though the CRP of patients remained below 10
mg/L under canakinumab treatment, SAA levels remained
above 10 mg/L.1" Despite significant clinical improvements
and partial management of subclinical inflammation in these
severe FMF patients receiving a combination of interleukin-1
inhibitors and colchicine, there remains a critical need for
more effective strategies to control subclinical inflammation
and further mitigate the risk of AA amyloidosis.

In order to better comprehend the factors associated
with the presence of subclinical inflammation, we performed
univariate binary logistic regression analysis for certain
demographic, laboratory, and treatment parameters. In
our analysis, none of the parameters (age, sex, number of
exon 10 variants, number of non-exon 10 variants, mean
colchicine dose, and HLA B27 positivity) were associated
with the presence of subclinical inflammation. Due to the
incompleteness of our retrospective data, we were unable
to incorporate different clinical features (such as presence
and frequency of pleuritis, peritonitis, arthritis, erysipelas-
like erythema, smoking status, body mass index) into our
analysis. Our cohort had a relatively high percentage of
patients with subclinical inflammation (36%). In a similar
study, Babaoglu et al.?¥ detected a lower percentage of
subclinical inflammation (15%) among their 917 FMF
patients. Their analysis demonstrated that male sex, history
of exertional leg pain, inflammatory comorbidities, M694V
homozygosity, colchicine resistance, lower education levels,
and musculoskeletal attack dominance were the independent
predictors of persistent inflammation.

Evidence for the superiority of monitoring FMF with one
acute phase reactant over another is scarce.’”’ Nonetheless,
several earlier studies have indicated that SAA levels might
be a more sensitive indicator of subclinical inflammation
compared to CRP levels.?¢?l Our findings revealed a
significant correlation between CRP and SAA. Consequently,
we propose that in healthcare environments where SAA is
not accessible, CRP can be utilized independently to identify
subclinical inflammation, as long as taking thorough histories
and performing detailed physical examinations exclude the
possibility of an FMF attack or infection.

Study Limitations

The retrospective design of the study, along with the
absence of data regarding the frequency of FMF attacks
within a specified timeframe, the lack of information about
the number of patients with and the frequency of serositis,
musculoskeletal symptoms, or presence of family history of
FMEF are notable limitations of the study.

During the study’s design phase, we chose not to include
the number of attacks, as we believed that this information
was not consistently documented in the patients’ medical
records. Additionally, the patients themselves reported
the attacks, which raises the possibility of incorrectly
identifying symptoms related to other conditions as FMF
attacks. Furthermore, patients did not always seek medical
attention during these episodes, which would have allowed
trained medical professionals to utilize patient history,
physical examinations, and laboratory results to objectively
confirm the attacks. Consequently, our findings should
be approached with caution, as the variations observed in
inflammatory markers may be influenced by the frequency
of attacks rather than indicating genuine subclinical
inflammation. Data concerning the number of patients
with serositis and frequency of serositis and musculoskeletal
symptoms, and number of patients with a positive family
history were unfortunately incomplete for most of our
patients. Therefore, these parameters were not reported.
Long-term prospective studies, performed in a larger
number of patients, which report more optimally on the
clinical features relevant to this topic, are necessary to
address the limitations identified in this study.

Conclusion

In summary, this research highlights the elevated levels of
attack-free CRP and SAA, increased instances of subclinical
inflammation, and a greater prevalence of amyloidosis
among patients who are either homozygous or compound
heterozygous for variants in exon 10. Furthermore, it reveals
that in individuals with a significant inflammatory burden
necessitating the use of interleukin-1 inhibitors, subclinical
inflammation may remain insufficiently controlled. There is
a strong correlation between attack-free CRP and SAA levels
and in situations where SAA testing is not available, CRP can
be effectively utilized to evaluate subclinical inflammation.
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Supplementary Table 1. Relationship of presence of subclinical inflammation and the number of specific alleles and the number of “pathogenic

variants”, “likely pathogenic variants” and “variants of uncertain significance”

Subclinical inflammation

Present Absent

n=62 n=110
Number of M694YV alleles n (%) n (%) p-value
0 20(32.3) 50 (45.5) 0.11
1 23(37.1) 40 (36.4)
2 19 (30.6) 20(18.2)
Number of V726A alleles
0 51(82.3) 88 (80) 0.03
1 8(12.9) 22 (20)
2 3(4.8) 0(0)
Number of M694l alleles
0 61(98.4) 106 (96.4) 0.12
1 0 (0) 4(3.6)
2 1(1.6) 0 (0)
Number of M680I alleles
0 54 (87.1) 92 (83.6) 0.49
1 8(12.9) 15(13.6)
2 0(0) 3(2.7)
Number of R761H alleles
0 58 (93.5) 103 (93.6) 0.38
1 3(4.8) 7 (6.4)
2 1(1.6) 0(0)
Number of A744S alleles
0 60 (96.8) 109 (99.1) 0.30
1 2(3.2) 1(0.9)
Number of K695R Alleles
0 61(98.4) 109 (99.1) 0.99
1 1(1.6) 1(0.9)
Number of E148Q alleles
0 53(85.5) 91 (82.7) 0.71
1 9(14.5) 17 (15.5)
2 0(0) 2(1.8)
Number of F479L alleles
0 61(98.4) 110 (100) 0.36
1 1(1.6) 0(0)
Number of T309M alleles
0 62 (100) 108 (98.2) 0.41
1 0(0) 2(1.8)
Number of P369S alleles
0 60 (96.8) 108 (98.2) 0.46
1 2(3.2) 2(1.8)
Number of R408Q alleles
0 61(98.4) 108 (98.2) 0.99
1 1(1.6) 2(1.8)
Number of T267I alleles
0 62 (100) 109 (99.1) 0.99
1 0 (0) 1(0.9)
Number of pathogenic variants
0 9(14.5) 19(17.3) 0.03
1 20(32.2) 55 (50)
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2 33(53.2) 36 (32.7)

Number of likely pathogenic variants

0 57 (91.9) 102 (92.7) 0.14
1 3(4.8) 8(7.3)

2 2(3.2) 0(0)

Number of variants of uncertain significance

0 50 (80.6) 88 (80) 0.85
1 10 (16.1) 16 (14.5)

2 1(1.6) 5(4.5)

3 1(1.6) 1(0.9)

Supplementary Table 2. Evaluation of the renal parameters, AA amyloidosis and end stage renal disease according to MEFV gene variant groups of

the patients

Group 1-two exon 10

Group 2-one exon 10

Group 3-no exon 10

variants variant variants p-value* p-value**
n=76 n=79 n=17
Mean + SD Mean + SD Mean + SD 1 zz ;
Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3) by vs. 3
Mean and median serum creatinine (mg/ 0.88+0.82 0.70+0.14 0.68+1.13 057 )
dL) 0.7 (0.62-0.84) 0.67 (0.61-0.78) 0.68 (0.61-0.75) '
Mean and median estimated glomerular 86.4x£13.5 88.9+2.9 89.7+£1.4 038 .
filtration rate (mL/min) 90 (90-90) 90 (90-90) 90 (90-90) '
. . 4.51+0.42 4.53+0.34 4.49+0.29
Mean and median serum albumin (g/dL) 45 (4.4-4.7) 4.5 (4.3-4.78) 4.5 (4.25-4.65) 0.87 -
. L 309.39+480.01 142.82+223.38 112.26+64.25
Mean and median proteinuria (mg/day) 104 (70.25-181.5) 94 (70-125) 100 (65-139) 0.59 -
AA amyloidosis absent 69 (90.8) 79 (100) 17 (100) 0.02
AA amyloidosis present 7(9.2) 0 (0) 0(0)
End stage renal disease absent 74 (97.4) 79 (100) 17 (100) 0.38
End stage renal disease present 2(2.6) 0 (0) 0 (0)

AA: Amyloid A, SD: Standard deviation, Q1-Q3: First and third quartile *Kruskal-Wallis H test, **Post-hoc Tukey test, 1: Two exon 10 variants, 2: One exon 10 variant, 3: No

exon 10 variants

Supplementary Table 3. Evaluation of the renal parameters, AA amyloidosis and end stage renal disease according to treatment groups of the patients

Group A-only colchicine Group B-colchicine+anti p-value
n=155 interleukin-1
n=17
Mean + SD Mean + SD
Median (Q1-Q3) Median (Q1-Q3)
. .. 0.71+0.14 0.94+0.71
Mean and median serum creatinine (mg/dL) 0.69 (0.62-0.77) 0.65 (0.59-0.85) 0.87
. . . . . 89+2.48 74.43+23.75
Mean and median estimated glomerular filtration rate (mL/min) 90 (90-90) 90 (85.7-90) 0.10
. . 4.54+0.35 4.29+0.49
Mean and median serum albumin (g/dL) 4.5 (4.35-4.70) 4.4 (4.08-4.62) 0.04
. N 155.83+341.77 822.64+1665.81
Mean and median proteinuria (mg/day) 93 (67-129) 184 (147.5-533.75) <0.001
AA amylodosis absent 153 (98.7) 12 (70.6) <0.001
AA amyloidosis present 2(1.3) 5(29.4)
End stage renal disease absent 155 (100) 15(88.2) 0.009
End stage renal disease present 0 (0) 2(11.8)

AA: Amyloid A, SD: Standard deviation, Q1-Q3: First and third quartile, Mann-Whitney U test

Torun et al. Attack-free acute phase reactants in FMF



Supplementary Table 4. Assessment of presence of subclinical inflammation according to different risk factors

Odds ratio %95 Cl p-value
Age 0.99 0.97-1.02 0.61
Sex 1.31 0.67-2.5 0.44
Number of exon 10 variants 0.77 0.40-1.47 0.43
Number of non-exon 10 variants 0.41 0.04-4.01 0.44
Mean colchicine dose 1.04 0.39-2.81 0.94
HLA-B27 0.62 0.12-3.12 0.56

Cl: Confidence interval, HLA: Human leukocyte antigen, univariate binary logistic regression
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Abstract

Objective: Early psoriatic arthritis screening (EARP) questionnaire is a
simple, fast and useful tool to screen psoriatic arthritis among psoriasis
patients. We aimed to evaluate the validity and reliability of the EARP
questionnaire in Turkish patients with psoriasis.

Methods: One hundred nineteen psoriasis patients who had not
previously been diagnosed with psoriatic arthritis and visited our
dermatology clinic between February 2023 and November 2023 were
completed the Turkish EARP questionnaire. Patients were evaluated
for psoriatic arthritis by a rheumatologist who was blinded to the
questionnaire results.

Results: Psoriatic arthritis was detected in 28 (23%) out of the 119
psoriasis patients participating in the study. The Cronbach'’s alpha value
of the questions in the Turkish version of the EARP questionnaire was
determined as 0.760, and the reliability and validity of all questions in
the study were found to be appropriate for the Turkish population. In
the receiver operating characteristic analysis, the area under the curve
cut-off value was found to be 3.5. When the cut-off value was taken
as =3.5, sensitivity and specificity were both 89%.

Conclusion: The Turkish version of EARP is a reliable and valid tool
for screening psoriatic arthritis in Turkish patients with psoriasis in
dermatology clinics.

Keywords: Early psoriatic arthritis screening questionnaire, psoriasis,
psoriatic arthritis

Ozet

Amac: Erken psoriatik artrit tarama (EARP) anketi, psoriazis hastalarinda
psoriatik artriti taramak icin gelistirilmis basit, hizli ve kullanish bir
aractir. Bu calismada EARP anketinin Tirk psoriazis hastalarinda
gecerligini ve guvenirligini degerlendirmeyi amacladik.

Yontem: Daha 6nce psoriatik artrit tanisi almamis ve Subat 2023 ile
Kasim 2023 arasinda dermatoloji klinigimize basvuran 119 psoriazis
hastasina Turkce EARP anketi uygulandi. Anket sonuclarini bilmeyen ve
alaninda uzman olan bir romatolog tarafindan hastalar psoriatik artrit
acisindan degerlendirdi.

Bulgular: Calismaya katilan 119 psoriazis hastasinin 28’inde (%23)
psoriatik artrit tespit edildi. EARP anketinin Turkce versiyonundaki
sorularin  Cronbach’s alpha degeri 0,760 olarak belirlendi ve
calismadaki tim sorularin guvenirligi ve gecerligi Turk popdlasyonu
icin uygun bulundu. Alici isletim karakteristigi analizinde egri altinda
kalan alan kesme degeri 3,5 olarak bulundu. Kesme degeri =3,5 olarak
alindiginda duyarlilik %89, 6zgulluk ise %89 olarak bulundu.

Sonuc: EARP Tirkce versiyonu, dermatoloji klinigiklerinde psoriazisli
Turk hastalarda psoriatik artrit taranmasi icin guvenilir ve gecerli bir
aractir.

Anahtar Kelimeler: Erken psoriatik artrit tarama anketi, psoriazis,
psoriatik artrit
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Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory
arthritis that is mostly seronegative and associated with
Asymmetric dactylitis,
enthesopathy, spinal involvement, and human leukocyte

psoriasis.! joint involvement,
antigen-B27 positivity in some patients, are helpful in
diagnosing PsA. Among patients with psoriasis 6-42% were
diagnosed as PsA.!"* During follow-up, it has been observed
that in most patients, skin involvement begins years
before joint involvement. In some patients, joint and skin
involvement may occur simultaneously. In approximately
15-20% of patients, joint involvement may develop before
skin symptoms appear.?!

PsA diagnosis should be considered if joint symptoms
occur in patients with psoriasis. If PsA diagnosis is delayed,
the disease may progress more rapidly, leading to serious
irreversible joint erosions and joint deformities. Early
diagnosis and therapy are therefore crucial in the clinical
approach.™

Studies indicate that undiagnosed PsA may affect as
many as 15.5% of psoriasis patients.”! Dermatologists
play an important role in detecting psoriasis early, since
they generally see patients with the skin disease before
arthritis develops. For the purpose of early diagnosis and
follow-up, a number of screening strategies have been
created and validated in several independent populations in
psoriasis patients. Some of these are simple PsA screening
questionnaire, the psoriasis epidemiology screening tool
(PEST)," the Toronto PsA screen (ToPAS),® the ToPAS
version 2, the PsA screening and evaluation (PASE),!" and
the center of excellence for psoriasis and PsA.l!

These methods were not developed to identify PsA
in its early phases, and they have not proved effective for
patient self-reporting. Tinazzi et al.l”! developed the early
PsA screening (EARP) questionnaire, which was easy and
quick to use, and had high sensitivity (85.2%) and specificity
(91.6%).

The purpose of this research was to determine whether
the Turkish version of the EARP questionnaire can reliably
identify early-stage PsA in psoriasis patients being followed
in dermatology clinics.

Materials and Methods

Study Population

This prospective study included psoriasis patients over
the age of 18 who were able to read and understand Turkish,
and who applied to Celal Bayar University Faculty of
Medicine Dermatology Clinic between February 2023 and

November 2023. The study cohort comprised 119 patients
with a dermatologist-confirmed diagnosis of psoriasis, none
of whom had a prior diagnosis of PsA. Patients who received
immunosuppressive treatment within the last 6 months or
were receiving systemic treatment for psoriasis, had another
inflammatory rheumatic disease, or who were unable to
read or comprehend Turkish were not included. Psoriasis
patients who presented to the dermatology clinic and met
the eligibility criteria for the study were administered the
EARP-Turkish questionnaire. The patients completed
the EARP questionnaire consisting of 10 items by reading
and answering it independently of the physician, and then,
their dermatological examinations were performed by the
dermatologist. The patients’ the psoriasis activity index
(PASI) was calculated. Age, sex, educational status, duration of
psoriasis, nail involvement, PASI score, treatment, smoking,
inflammatory low back pain, peripheral arthritis, enthesitis,
dactylitis, family history, and body mass index (BMI) were
among the clinical and demographic information that was
documented. Following completion of the questionnaire, the
patients were referred to the Rheumatology Clinic at Celal
Bayar University Faculty of Medicine for a PsA evaluation.
The patients were then assesed by a rheumatologist who was
blind to EARP results, performing a detailed history and
musculoskeletal examination. Patients were evaluated for
PsA using CASPAR classification criteria. This classification,
improved in 2006, has a sensitivity of 95% and a specificity
of 98%, and is the most widely used classification for
diagnosing PsA worldwide."¥! Patients diagnosed with
PsA were recorded. This prospective study was approved
by Celal Bayar University Faculty of Medicine Health
Sciences Ethics Committee (dated: 08/03/2023, numbered:
20.478.486/1730). The sample size in the study was found to
be 90 using the G*Power 3.1 program, taking type I error as
0.05, effect size as 0.3, and power as 80%.

Questionnaire

Permission to use the scale and to conduct a reliability
and validity study of the Turkish version was obtained
from Dr. Tinazzi, who developed the original scale. The
translation was subsequently performed. The translation
process was carried out in accordance with the principles of
the phases of intercultural adaptation.!'¥

The English version of the EARP was translated
into Turkish by two independent professional bilingual
translators, both fluent in English and native speakers of
Turkish. After completion, these translations were compared.
Following a discussion on the differences between the
independent translations, the final translation was decided.
Two independent native English speakers, blind to the
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original scale, translated this final Turkish version back into  higher frequency of “yes” responses to all questions was
English to highlight the differences between the originaland ~ observed in the PsA patient group (p<0.05) (Table 2). The

translated versions. Subsequently, a comparison between the ~ EARP total score was significantly higher in patients with
backward translation and the original scale was conducted. PsA compared to those without PsA (p<0.05). While the
There were no noticeable differences. The Turkish version median score was 5 (minimum 3 - maximum 10) in patients
of the questionnaire was created through the forward and with PsA, the median score was 1 (minimum 0 - maximum 6)
backward translation stages performed by EARP. A pilot  in patients without PsA. The sensitivity, specificity, positive
sample of ten patients over the age of eighteen, who could predictive value, negative predictive value, and test validity
read and understand Turkish and who had a dermatologist’s  of the EARP questions are given in the table (Table 3). The
confirmed diagnosis of psoriasis, was given the final Turkish Cronbach’s alpha value of the questions in the Turkish

version of EARP to see whether they had any concerns  validation study of the EARP questionnaire was determined
about its meaning. to be 0.760, and the reliability and validity of all questions

The EARP questionnaire comprises 10 items and was
developed by combining typical symptoms and findings

Table 1. Clinical characteristics and demographics of psoriasis patients

observed in patients with PsA. Its evaluation has been PSA Non- PsA p-value
performed by calculating the total score based on patients’ Number 28 o

y hi Female  24(32.9%) 49 (67.1%)
yes/no responses to each item. Sex, n (%) 0.002

Male 4(8.7%) 42 (91.3%)
Statystical Analysis Age, years (mean 39.8+10.8  423x16.4 0.368
+ SDS)
Statistical evaluation of all results was done using SPSS o hstor of Has 12 (363%)  21(63.7%)
. . . . o L. ami IStory O

(Statistical Package for the Social Sciences) 21. Descriptive psori;/Sis, n (Z/o) DOESNOt 14 177000 65 (82.3%) 0.1
statistics for continuous data were created, which included have
average, standard deviation, median, minimum, and NSAID, n (%) 4571%)  3(42.9%) 0.05
maximum values. For percentage values were provided EO(?,/':)"" | steroid, 6 (13%) 40 (87%) 0.042

discrete data. The chi-square test, Mann-Whitney U test, Smokers  8(19.5%) 33 (80.5%)

Kruskal-Wallis test, and Fisher’s exact test were used in Smoker n (% _ 0.328
. n (%) Non
20 (27.80/0) 52 (72.2%)

univariate analyses. Cronbach’s alpha value was calculated smokers
for the internal reliability of the test questions. To find the Emi r: a()r(T;edian; 259(16-34) 24.2(15.646.3) 0.05
cut-off value, a receiver operating characteristic (ROC) A—
. uration O
analysis was performed. In all analyses, the accepted type 1 psoriasis, months 14.5 (3-240) 9 (1-360) 0.004
error value was as p<0.05. (median; min-max)
Has 18(69.2) 8(30.8)
Low back pain <0.001
Results " ﬁ;’fj "t 100109 82(89.1)
The study population consisted of 119 patients. The Has 9(818) 2(18.2)
study population included 73 females (61.3%) and 46 males Hip pain Doesnot g 47 ) 89 (82.4) <0.001
(38.7%). The ages of the patients ranged between 18 and 84 have
years, with mean ages of 40.38+14.73 years for women and periferic arthrits,  — 22 (846%) 4(154%) 0.001
. <0.
43.82+15.97 years for men. PsA was detected in 28 (23%) of n (%) E;’\ZS "ot 6(6.5%) 87 (93.5%)
the 119 psoriasis patients participating in the study. _— R 13 (52%) 12 (48%)
. . . . all Involvemen
' <0.001
Men the relationship l?etween .f?mlly history, age, n (%) E;)\/es NOt 14 15.2%) 78 (84.4%)
education status, non-steroidal anti-inflammatory drug
use, smoking status, PASI score and PsA was examined, y Has 8(100) 0O
L. L. . Enthesitis Does not <0.001
no statistically significant result was obtained. When have 20(18.0) 91 (82)
the relationship between female gender, topical steroid Has 7 (100) 00)
use, BMI, duration of psoriasis, low back pain, hip pain, Dactylitis Does not 5y (150 o1 813) <0.001
peripheral arthritis, enthesitis, dactylitis, nail involvement, have ' '
and PsA was examined, a statistically significant result was PASI score, n 53(03-17) 8(0-37.4) 0.436

(median; min-max)

detected (Table 1).
( ) BMI: Body mass index, max: Maximum, min: Minimum, NSAID: Non-steroidal

The rates of yes responses to the EARP questjons of antiinflammatory drug, PASI: Psoriasis activity index, PsA: Psoriatic arthritis, SDS:
Standard deviation score

patients with and without PsA were recorded. A statistically
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in the study were found to be appropriate for the Turkish
population (Supplementary Table 1). The total value of
the questions was calculated, and result was obtained. The
ROC analysis showed a cut-off value of 3.5 for the detection
of PsA by using EARP questionnaire. The area under the
curve value was determined as 0.963, p<0.001. Sensitivity
was found to be 0.89, and specificity was found to be 0.89
(Figure 1).

Among patients with a cut-off value below 3.5, 3 (10.7%)
were diagnosed with PsA, while 81 (89.3%) were without
PsA. Among patients with a cut-off value 23.5, 25 (89.3%)
were diagnosed with PsA, while 10 (11%) were not diagnosed
as PsA (Table 4).

Table 2. Percentage of patients with and without PsA responding yes to
EARP questions

EARP “YES” PsA (n=28) n No PsA (n=91) n p-value
(%) (%)

EARP 1 28 (100) 50 (54.9) <0.01
EARP 2 22 (78.6) 7(7.8) <0.01
EARP 3 8(28.6) 5(5.5) 0.02
EARP 4 13 (46.4) 2(2.2) <0.01
EARP 5 21 (75) 29(31.9) <0.01
EARP 6 13 (46.4) 5(5.5) <0.01
EARP 7 5(17.9) 0 (0) <0.01
EARP 8 5(17.9) 1(1.1) 0.03
EARP 9 21 (75) 25 (27.5) <0.01
EARP 10 13 (46.4) 11(12.1) <0.01

EARP: Early psoriatic arthritis screening questionnaire, PsA: Psoriatic arthritis

Table 3. Sensitivity, specificity, negative predictive value, positive
predictive value, and test validity of the EARP questionnaire

Sensitivity Specificity  Positive Negative  Test
(%) (%) predictive predictive  validity
value (%) value (%) (%)
EARP 1 100 45.1 359 100 58
EARP 2 78.6 92.2 75.9 933 88.2
EARP 3 28.6 94.5 61.5 81.1 79
EARP 4 46.4 97.8 86.7 85.6 85.7
EARP 5 75 68.1 42 89.9 69.7
EARP 6 46.4 94.5 72.2 85.1 81.5
EARP 7 17.9 100 100 79.8 80.7
EARP8 179 98.9 833 79.6 79.8
EARP 9 75 72.5 457 90.4 69.7
EARP 10 46.4 87.9 54.2 84.2 78.2
EARP: Early psoriatic arthritis screening questionnaire
Table 4. EARP questionnaire cut-off value
EARP cut-off PsA No PsA
n (%) n (%)

<3.5 3(10.7%) 81 (89%)
=35 25 (89.3%) 10 (11%)
Total 28 (100%) 91 (100%)

EARP: Early psoriatic arthritis screening questionnaire, PsA: Psoriatic arthritis

Discussion

Early PsA detection may lead to early treatment, which is
possible with the current medical treatments, to prevent or
slow the progression of damage.!"”! Consequently, early PsA
detection is crucial.

In this study, we evaluated the validity and reliability of
the EARP questionnaire in Turkish patients with psoriasis.
The findings of this study demonstrate that the Turkish
version of the EARP is capable of distinguishing patients
with PsA from those without arthritis with high sensitivity
and specificity.

In this study, the prevalence of PsA was 23 %, compared
to 26.7% in the original study.'” Previous studies have
reported that the prevalence of PsA among patients with
psoriasis ranges from 6% to 42%.11° In this respect, our
results are consistent with the literature.

In our study, when the cut-off value was taken as 23.5,
sensitivity was 89% and specificity was 89%. The sensitivity
of the Turkish version of the EARP is slightly less (89% vs.
91.6%, respectively) than the original questionnaire,’” but
its specificity is greater (89% vs. 85.2%, respectively).

The total Cronbach’s alpha value, calculated for all
questions, was found to be 0.760. These results show that
the EARP questionnaire is applicable and reliable within
Turkish society in the early diagnosis of PsA.

In patients with a cut-off value of 23.5, 11% were found

to be false positive and with a cut-off value of <3.5, 10.7%
(n=3) were found to be false negative. The false positive rate

7

/

f
0.8 ‘/ EARP total score

o
L
'

“Reference line

Sensitivity

o
e
'

004- Y
00 02

U U U
04 specificity 08 08 10

Figure 1. Receiver operating characteristic of the early psoriatic arthritis
screening (EARP) items. The area under the curve of EARP is 0.963
EARP: Early psoriatic arthritis screening questionnaire
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was lower than in the original study (11% vs. 22.3%) and
the false negative rate was higher than in the original study
(10.7% vs. 3.5%), respectively.['?

In previous studies, the cut-off value was found to be 3 in
EARP questionnaire ROC analyses.!'>"7!! In our study, this
cut-off value was determined as 3.5. When looking at the
EARP questionnaire, which is answered in a yes/no format,
yes should receive one point, while no should receive 0
points. Since the result will be evaluated on a patient basis,
we recommend that patients scoring 3 points or more be
referred to a rheumatologist. The rate of positive responses
to all ten items was higher in patients with PsA. This
difference was found to be statistically significant (p<0.05).

The total EARP score was found to be significantly
higher in patients with PsA than in patients without PsA.
All patients answered all items of the EARP questionnaire,
and no multiple responses were given to any item, indicating
that the items were well-understood by the patients.

According to a study comparing four questionnaires
(ToPAS 1II, PASE, PEST, and EARP) for the early
identification of PsA, EARP had the best sensitivity
(91%) and the strongest specificity (88%).2 Additionally,
the EARP questionnaire demonstrated robust features
after being translated and tested in other languages and
populations. 81921221

In their 2016 Japanese EARP validation study, Maejimaet
al.'” conducted a total of 90 psoriasis patients, 19 PsA
patients and 71 psoriasis patients with no joint involvement,
who performed the Japanese EARP questionnaire. ROC
analysis was used to assess the diagnostic performance of
the Japanese EARP questionnaire for the determination
of PsA and early-stage PsA. The cut-off threshold value
was determined as 3. The sensitivity and specificity of the
Japanese EARP version were greater than those of the
Turkish version created for this study, at 97.2% and 97.2%,
respectively. Their study indicated that the Japanese version
of the EARP is effective in detecting PsA at its early stages.
Furthermore, it was shown to be applicable for diagnosing

21]

both early and advanced stages of PsA.l

In 2016, Chiowchamwisawakit et al.!'®! developed a
Thai version of the questionnaire and administered it to
159 patients. The reported sensitivity and specificity were
83% and 79.3%, respectively, which were lower than those
obtained with the Turkish version of the EARP questionnaire
in the present study.

The observed differences in questionnaire performance
may be attributable to variations in participant characteristics
and ethnic factors. The study population’s various PsA
patterns may have an impact on the tools’ performance.

Yaman et al. Turkish early psoriatic arthritis screening questionnaire

It seems that some tools work better in polyarticular patterns
than in non-polyarticular ones.”)

In 2023, Shirzadian Kebria et al.'’l evaluated 100
patients with psoriasis to assess the reliability of the Persian
version of the questionnaire, reporting a Cronbach’s alpha
of 0.85. ROC analysis revealed a sensitivity of 90.48% and
a specificity of 96.55%. Consistent with the original EARP
questionnaire, a cut-off threshold of 3 was applied. The
authors concluded that the Persian version of the EARP
questionnaire is a reliable and appropriate screening tool for
detecting PsA in dermatology clinics.

Lajevardi et al.?? compared the PEST questionnaire
and EARP questionnaire in their study of 75 psoriasis
patients in 2020. The cut-off threshold value for both
questionnaires was determined as 3. In Iranian psoriatic
patients without a prior PSA diagnosis, both the EARP and
PEST questionnaires performed well (specificity 78.6% and
96.4%, sensitivity 94.7% and 58%, respectively). Because
EARP has a significantly greater sensitivity and acceptable
specificity compared to PEST, they recommend it as a PsA
screening tool in dermatological clinics.

In their study, Rodrigues et al.?¥ linguistically and
culturally adapted the EARP questionnaire for psoriatic
patients to European Portuguese. They demonstrated that
the items on the Portuguese-language EARP questionnaire
are easy to understand and do not present comprehension
issues. Although a validation study with Portuguese patients
is required, the results address the use of this measure in
clinical practice and future research.

Study Limitations

The present study has certain limitations, as it was
conducted in a single-center setting. Since our hospital is
the only tertiary care hospital in the city, we thought that
the presence of more severe psoriasis cases and the long-
term follow-up of these patients may have affected the
EARP questionnaire results. However, the prevalence of
patients diagnosed with PSA among psoriasis patients in
our study was consistent with the literature. We also believe
that with longer patient follow-up, new cases of PsA may
emerge among those not initially diagnosed. A key strength
of this study is that it included only patients without a prior
PsA diagnosis. In contrast, previous studies that enrolled
both diagnosed and undiagnosed PsA patients may have
overestimated sensitivity due to recall bias in individuals
with established PsA.l'*1! Additionally, each participant
underwent PSA evaluations by a rheumatologist who was
unaware of the questionnaire data.



Conclusion

"This study demonstrates that the Turkish version of the
EARP questionnaire is a suitable instrument for detecting
early PsA in dermatology clinics, although multicenter
studies are warranted to further validate its utility. To
summarize, the Turkish version of the EARP questionnaire
is a valid and reliable tool for identifying PsA, and its high
sensitivity makes it a valuable aid for dermatologists in the
diagnostic process.
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Supplementary Table 1. Cronbach’s alpha values of EARP questions

Question Cronbach'’s alpha
1. Do your joints hurt? 0.740
2. Have you taken anti-inflammatory more than twice a week for joint pain in the last 3 months? 0.721
3. Do you wake up at night because of low back pain? 0.760
4. Do you feel stiffness in your hands for more than 30 min in the morning? 0.730
5. Do your wrists and fingers hurt? 0.732
6. Do your wrists and fingers swell? 0.723
7. Does one finger hurt and swell for more than 3 days? 0.747
8. Does your achilles tendon swell? 0.753
9. Do your feet or ankles hurt? 0.746
10. Do your elbow or hips hurt? 0.744

EARP: Early psoriatic arthritis screening questionnaire
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Abstract

Objective: Anti-tumor necrosis factor-a (TNF-a.) agents are known
to improve inflammation and may reduce cardiovascular risk in axial
spondyloarthritis (axSpA). This study prospectively evaluated their
effect on sleep quality and ambulatory blood pressure parameters.

Methods: Twenty-eight anti-TNF-o—naive patients with axSpA (57 %
female) were enrolled. Clinical activity, sleep quality, and ambulatory
blood pressure monitoring—including blood pressure average real
variability (ARV) and dipping patterns—were recorded at baseline and
after three months of therapy.

Results: Participants had a mean age of 40.0+10 years and a median
disease duration of 6.5 years. Following treatment, both disease
activity indices and sleep quality scores improved significantly. ARV
did not change significantly. The proportion of patients with a
dipper pattern rose from 46% to 61%, though this change was not
statistically significant (p=0.388). Nighttime systolic blood pressure,
however, decreased significantly (p=0.020).

Conclusion: Despite improvements in sleep quality, no impact was
noted on ARV and dipper patterns. While anti-TNF-o. therapy may
enhance sleep quality, its long-term effects on cardiovascular morbidity
require further validation through larger, long-term studies.

Keywords: Axial spondylitis, anti-TNF-a., ambulatory blood pressure,
sleep quality

Ozet

Amac: Anti-timor nekroz faktori-a (TNF-a) tedavisi, aksiyel spondilitli
(axSpA) hastalarda hastalik aktivitesini, uyku kalitesini ve kan basinci
parametrelerini iyilestirerek kardiyovaskuler morbiditeyi azaltabilir. Bu
prospektif calismada, axSpA hastalarinda anti-TNF-a. tedavisinin uyku
kalitesi ve ambulatuvar kan basinc izleme parametreleri Gzerindeki
etkisi arastirnimistir.

Yontem: Bu calismaya 28 (%57 kadin) anti-TNF-a naif axSpA hastasl
dahil edildi. Hastalik aktivitesi, uyku kalitesi, kan basinci degiskenligi
(ARV) ve dipper paternleri dahil olmak Gzere ambulatuvar kan basinci
izleme parametreleri baslangicta ve Gc aylik anti-TNF-a tedavisinden
sonra degerlendirildi.

Bulgular: Hastalarin ortalama yasi 40,0£10 yil ve tanidan sonraki
ortanca hastalik suresi 6,5 (4-11) yildi. Hastalarin anti-TNF-o. tedavi
sonrasl, hastalik aktivite skorlari ve uyku kaliteler anlamli olarak
iyilesti. Ancak ARV'de anlamli bir degisiklik gértlmedi. Dipper paterni
sergileyen hastalarin ylzdesi %46'dan %61'e ylkselmesine ragmen,
bu degisiklik istatistiksel olarak anlamli degildi (p=0,388). Bununla
birlikte, gece sistolik kan basincinda da anlamli bir dists gozlendi
(p=0,020).

Sonuc: Anti-TNF-a. tedavisi, axSpA hastalarinda uyku kalitesini anlamli
dlzeyde iyilestirmistir. Ancak, kan basinci degiskenligi ve dipper
paternleri tzerinde anlamli bir etkisi gozlenmemistir. Anti-TNF-o
tedavisinin kardiyovaskuler morbidite Uzerindeki etkilerini daha iyi
degerlendirecek uzun sireli ve daha genis kapsamli calismalara ihtiyac
vardir.

Anahtar Kelimeler: Aksiyel spondilit, anti-TNF-o,, ambulatuar kan
basinci, uyku kalitesi
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Introduction

Spondyloarthritis refers to a group of inflammatory
disorders  that
predispositions, clinical characteristics, and radiological

rheumatic share common genetic
features.l! It has been reported that aortitis, cardiac
conduction defects, valve failure, ischemic heart disease,
metabolic syndrome, obesity, hypertension, and dyslipidemia
occur with greater frequency in individuals with ankylosing

spondylitis (AS) than in the normal population.?*

Sleep disorders are also a significant comorbidity, and
poor sleep quality, insomnia, morning sleep inertia, and
obstructive sleep apnea have been reported in 50-65% of
individuals with AS.*¢ Chronic inflammation and sleep
disorders may contribute to an elevated likelihood of
cardiovascular complications among individuals with AS.
Beneficial impacts of anti-tumor necrosis factor-o. (TNF-a)
treatment on chronic inflammation and sleep quality have
been documented in individuals with AS." Blood pressure
measurement variables such as blood pressure average real
variability (ARV) and dipper patterns are directly related to
adverse cardiovascular outcomes.®” These parameters can
be positively affected by decreasing inflammation, reducing
pain, and improving sleep quality. The currentliterature does
not contain any studies that have examined the influence of
anti-TNF-a therapy on ambulatory ARV, dipper patterns,
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and sleep quality in patients with AS. This study aimed to
evaluate how anti-TNF-o treatment influences sleep quality
and ambulatory blood pressure parameters.

Materials and Methods

Study Population

Patients with axial spondyloarthritis (axSpA) who meet
the ASAS 2009 criteria and applied to our rheumatology
outpatient clinic between March 1, 2021, and December
1, 2021, were included in this study. They were planned
to receive anti-TINF-a treatment for the first ime. During
this period, 127 TNF-naive patients with axSpA were
scheduled to receive anti-TINF therapy. Of these patients,
74 declined to participate in the study because of an
application outside Ankara, unsuitable working hours, or
time constraints. In addition, 23 patients with hypertension
and/or cardiovascular disease were excluded from the study.
The study population consisted of 30 individuals diagnosed
with axSpA. One patient was excluded from the analysis
because the first ambulatory blood pressure measurement
(ABPM) was insufficient, and another patient refused a
controlled blood pressure measurement at the 3" month
(Figure 1). Age, sex, age at diagnosis, disease duration, use
of drugs, erythrocyte sedimentation rate (ESR), C-reactive
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N=127 treatment naive patients started
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on anti-TNF
e n= 74 were excluded due to time
constraints and unsuitable working
hours
—_—— n= 23 were excluded due to history
n= 1 -> insufficient blood pressure of cardiovascular disease
+—
measerument ]
n=2 -= dropped out of the study '

L

n=28 patients undergoing sleep quality and
blood pressure analysis at 0. and 3.month

Figure 1. Flow chart of the study
TNF: Tumor necrosis factor
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protein (CRP), and disease activity parameters such as the
Bath ankylosing spondylitis disease activity index (BASDAI)
and Bath ankylosing spondylitis functional index (BASFT)
were analyzed at 0 and 3™ month. Sleep quality was
assessed using the Pittsburgh sleep quality questionnaire
(PSQI), and ambulatory blood pressure monitoring was
performed at months 0 and 3. Furthermore, body mass
index, concomitant non-steroidal anti-inflammatory drugs
(NSAID), conventional disease-modifying antirheumatic
drugs (DMARD), and steroid usage was also recorded.
This was a single-center, prospective, non-randomized,
descriptive study.

Approval was granted by the Hacettepe University Ethics
Board (approval number: 2021/02-04-KA-20092, date:
02.04.2021), with all patients giving informed consent. The
study adhered to the ethical standards of the Declaration of
Helsinki.

Ambulatory Blood Pressure Measurement

ABPM was performed with a Mobil-O-Graph NG
(Industrielle Entwicklung Medizintechnik, Germany)
portable blood pressure monitor using the oscillometric
method, which has met the validation protocols.
Measurements were taken every 15 minutes between 07:00
and 23:00 during the day and every 20 minutes between
23:00 and 07:00 at night. Patients were told to continue
with their normal daily activities and remain immobile
during the measurement, if possible. If the measurements
were 270% valid, the 24-hour blood pressure measurement
was considered to be sufficiently valid. Three parameters
were calculated for ambulatory ARV: systolic BP, diastolic
BP, and mean blood pressure. The dipper patterns were also
examined.

Dipper, Non-dipper and Reverse Dipper

In healthy individuals, nighttime blood pressure values
were lower than daytime blood pressure values. A decrease
of 10-20% or more in nighttime blood pressure compared
to daytime mean blood pressure is considered a “dipper”
pattern. A non-dipper was defined as a reduction in nighttime
blood pressure of <10%, and a reverse dipper was defined as
experiencing no decrease or even an increase in nighttime
blood pressure. The non-dipper and reverse dipper patterns

are linked to higher cardiovascular mortality.!'

Blood Pressure Variability

Variations in blood pressure throughout the day are
influenced by respiratory dynamics, regulation by the
nervous system, and humoral as well as vasomotor control

within the vascular bed.

Increased ARV is linked to end-organ damage and
cardiovascular mortality. ARV is a sensitive and specific
tool for determining blood pressure variability.'! ARV was
determined by averaging the absolute differences between
successive blood pressure readings (Figure 2).

Assessment of Sleep Quality

There are several questions regarding the determination
of sleep quality in patients. We used the PSQI to determine
sleep quality, which was validated in Turkish.'” The PSQI
includes items evaluating perceived sleep quality, time
taken to fall asleep, total sleep period, efficiency of sleep,
use of insomnia drugs, and impairment in daily activities
due to sleep deprivation. A total score 25 indicated poor
sleep quality. As the total score increased, the sleep quality
deteriorated further.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics version
26.0. Normality of the variables was assessed with the
Shapiro-Wilk test. Categorical data were expressed as
frequencies and percentages, while normally distributed
continuous variables were summarized as mean + standard
deviation, and non-normally distributed data as median,
range, and interquartile range. Within-group comparisons
between baseline and the third month were carried out using
the paired Student’s t-test or the Wilcoxon signed-rank test,
as appropriate. Between-group comparisons were performed
with the independent samples t-test or the Mann-Whitney
U test. Associations between continuous variables were
explored using Pearson or Spearman correlation analyses.
A two-sided p value <0.05 was considered statistically
significant.

Results

Twenty-eight patients with axSpA were recruited for
the study. Sixteen (57%) patients were female and 12 (43%)
were male. The mean patient age was 40.0£10.4 years, and
the median disease duration after diagnosis was 6.5 (4-11)
years. Thirteen (46%) patients were current smokers, and

|
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Figure 2. Formula for ambulatory blood pressure variability
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nine (32%) were considered obese. Before the anti-TNF-a
therapy, all patients were using intermittent or continuous
NSAIDs, while 17 (60%) patients were taking DMARDs
and 4 (14%) were taking prednisolone at doses below 7.5
mg/day. The baseline demographic and clinical profiles of
the participants at the initiation of anti-TNF-a therapy are
presented in Table 1.

Initially, 29% of the patients experienced good sleep
quality, while 71% reported poor sleep quality. Following
anti-TNF therapy, the proportion of patients with good
sleep quality increased to 57%, and those with poor sleep
quality decreased to 43 %, which was statistically significant
(p<0.05). Prior to anti-TNF therapy, the sleep quality
score was 8.5, indicating poor sleep quality. Following anti-
TNF treatment, this score decreased to 4, demonstrating a
significant improvement in sleep quality (p<0.001) (Table 2).

The patients had normal 24-hour systolic blood pressure
(112.8+8.2), 24-hour diastolic blood pressure (70.3+8.1)
and 24-hour mean blood pressure (89.8+7.1) at month 0.

Table 1. Baseline characteristics of patients with axSpA

In correlation with these results, the day and night systolic/
diastolic/mean values were found to be in the normotensive
range. By the third month, 24-hour systolic blood pressure,
24-hour diastolic blood pressure, and 24-hour mean blood
pressure values were also within normotensive limits. A
statistically significant decrease was found in the comparison
between 0 and 3 months in systolic night and mean night
values [respectively: 109.1£9.5 vs. 105.6+10.7 p (0.042)
vs 86.6+8.1 vs. 83.329.2 p (0.028)]. ARV did not differ
significantly between the initial and 3" months (Table 3).

At the baseline before anti-TNF-a treatment, 46% of
the patients were dippers (n=13), and 57% (n=15) were non-
dipper/reverse dippers. The dipper ratio was 61% (n=17)
and the non-dipper/reverse dipper ratio was 39% (n=11)
at the 3 month after anti-TNF-o treatment; however,
the change did not reach statistical significance (p=0.388).
When comparing 0" and 3¢ month, the decrease in night
time systolic blood pressure reached statistical significance
[4.8% (-7t0 -9.2) vs. 9.2% (4.7 to 11.1); p=0.020].

Men/women n (%)

12 (43%)/16 (57 %)

Age* year 40.0+10
Disease duration** year 6.5 (4-11)
HLA-B27 positivity n (%) 13 (59%)
Peripheric arthritis n (%) 11 (39%)
VAS pain** 7.5 (5.3-9.0)
BASDAI** (0-10) 5.8 (3.5-7.1)
BASFI** (0-10) 6.4 (3.6-7.3)

ESR** (mm/st)

14.0 (6.3-30.0)

CRP** (mg/dL) 0.8 (0.3-2.3)
BMI* (kg/m?) 27+6
LDL (mg/dL)* 123+38
HDL (mg/dL)* 50+10
Triglycerides (mg/dL)* 118+72
Smoking n (%) 13 (46%)
Obes n (%) 9(32%)
NSAID n (%) 28 (100%)
Drugs* kDMARD n (%) 17 (61%)
Steroid* n (%) 4 (14%)

*: (Mean = standard deviation), **: (Median 25-75%), *: <7.5 mg prednisone or equivalent, axSpA: Axial spondyloarthritis, BASDAI: Bath ankylosing spondylitis disease activity
index, BASFI: Bath ankylosing spondylitis functional index, BMI: Body mass index, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL: High-density lipoprotein,
HLA: Human leukocyte antigen, LDL: Low-density lipoprotein, NSAID: Non-steroidal anti-inflammatory drug, kDMARD: Conventional DMARD, VAS: Visual analog scale, Steroid

(users under <7.5 mg), Obesity is considered as having a BMI >30

Table 2. Comparison of baseline and 3 month sleep quality (n=28)

Variable 0" month 3 month p
) Good 8 (29%) 16 (57%)
Sleep quality* n (%) 0.008**
Bad 20 (71%) 12 (43%)
Sleep quality point [median (25-75%)] 8.5(4.0-12.8) 4.0(1.0-5.8) <0.001%

*: Assessed using the Pittsburgh questionnaire, **: Mc Nemar test, &: Wilcoxon test were used

Moral et al. Blood pressure variability in axial spondyloarthritis (axSpA)



The decrease in nocturnal diastolic blood pressure, Discussion

however, failed to attain statistical significance [6.4% (1.5- In the present study, sleep quality was significantly better

14.7%) vs. 9.6% (5.0-15.8%); p=0.112] (Table 4). When 4t the 3-month follow-up following anti-TNF-a therapy,
the clinical features of patients with dipper and non-dipper,  hile no significant alterations in ARV were noted relative
before anti-TNF-o treatment were compared, the BASFI o pretreatment. In addition, 46% of the patients were
scores (4.32£2.49 vs. 6.33x1.84, p=0.021) and PSQI scores  dippers before anti-TNF-a. treatment. However, after the
[5 (2.5-11) vs. 10 (8-13) p=0.049] were considerably lower anti-TNF-a treatment, the dipper rate increased to 61%.
in the dipper group (Table 5). Three months after initiating ~ Although the difference was not statistically significant,
anti-TNF-a therapy, clinical features did not differ between  this suggests that anti-TNF-a treatment could have had an

dipper and non-dipper patients (p>0.05 for all). effect on patients’ dipper status.
Table 3. Comparison of ambulatory blood pressure parameters (0 and 3. month)
Variable (mean + standard deviation) 0t month 39 month p
Systolic 24 hour (mmHg) 112.8+8.2 111.4+£9.3 0.354%
Diastolic 24 hour (mmHg) 70.3+7.2 69.9+8.6 0.701&
Mean 24 hour (mmHg) 89.8+7.1 89.04+8.3 0.547%
Systolic day (mmHg) 114.2+9.0 113.9+9.3 0.865¢
Diastolic day (mmHg) 71.8+8.1 72.3+9.1 0.749%
Mean day (mmHg) 91.4+8.1 91.4+8.6 0.980¢
Systolic night (mmHg) 109.1£9.5 105.6+10.7 0.042¢
Diastolic night (mmHg) 67.1+8.3 64.7+9.2 0.108%
Mean night (mmHg) 86.6+8.1 83.3+9.2 0.028%
ARV systolic 9.8+2.3 10.7+2.6 0.092*
ARV diastolic 8.4+2.1 8.4+1.8 0.9128&
ARV mean 7.0£1.8 7.4+£2.0 0.088*

& T-test was used in dependent groups, *: Wilcoxon test was used, ARV: Average real variability

Table 4. Comparison of dipper/non-dipper ratios of axSpA patients (0" and 3. month) (n=28)

Variable 0t month 3 month p
0, o,
Dipper n (%) 13 (46%) 17 (61%)
15 (54%) 11 (39%) 03887
Non-dipper/reverse dipper n (%) ° °
Reduction in systolic blood pressure (%) o
Median (25-75%) 4.8[(-7)-9.2] 9.2 (4.7-11.1) 0.020
Reduction in diastolic blood pressure (%) Median (25-75%) 6.4 (1.5-14.7) 9.6 (5.0-15.8) 0.112**
*: Mc Nemar, **: T-test in dependent groups, axSpA: Axial spondyloarthritis
Table 5. Comparison of laboratory and parameter values of dipper and non-dipper patients
Variable 0. month 0™ month Dipper 39 month non-Dipper p
n=13 n=15
Mean + standard deviation and median (25-75%)
Disease duration (year) 7 (4-15) 6 (4-8) 0.816%
Age (year) 36.4 (26.6-42.6) 43.6 (34.6-51.1) 0.152*
VAS pain (0-10) 6.08+3.09 7.80+1.42 0.083*
BASDAI (0-10) 4.99+2.28 5.96+1.87 0.226*
BASFI (0-10) 4.32+2.49 6.33+1.84 0.021*
ESR (mm/st) 9 (4-18) 21(12-41) 0.088%
C-reaktif protein (mg/dL) 0.71(0.25-1.11) 1.41(0.39-3.34) 0.134%
Sleep quality (PSQI) 5(2.5-11) 10 (8-13) 0.049%

*: t-test, & Mann-Whitney U test, BASDAI: Bath ankylosing spondylitis disease activity index, BASFI: Bath ankylosing spondylitis functional index, ESR: Erythrocyte-sedimentation
rate, PSQI: Pittsburgh sleep quality questionnaire, VAS: Visual analog scale
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At baseline, poor sleep quality was identified in 71% of
patients as assessed by the PSQI; however, this rate decreased
to 43% at the 3" month (p<0.05). Following treatment
with anti-TNF-q, a statistically significant decrease in the
Pittsburgh Sleep Scale scores was observed at the third
month (p<0.001). Sleep disturbances, in addition to pain and
fatigue, are serious comorbidities in patients with AS, with 50-
65% of patients reporting sleep disturbances.!'** Multiple
studies indicate that elevated disease activity correlates with
impaired sleep quality and that sleep disturbances increase
cardiovascular mortality. In a prospective study involving
60,586 people followed for cardiovascular events, Lao et
al.% reported that poor sleep quality was linked to a higher
risk of coronary artery disease. Anti-TINF-o therapy has the
potential to improve sleep quality in individuals with AS by
decreasing disease activity

In this study, 46% of the patients were categorized
as dippers before ant-TNF-a treatment. By the third
month after treatment, this percentage had increased to
61% (p=0.388), although the increase was not statistically
significant. On the other hand, a significant reduction in
systolic nocturnal blood pressure was observed, consistent
with the dipper pattern (p<0.05). Lo et al.' investigated the
connection between sleep quality and hypertension through
a meta-analysis of 29 articles and 45,041 patients.

Poor sleep quality was strongly related to hypertension,
with patients showing greater systolic and diastolic values
than individuals with normal sleep quality.l'”’ Evidence
from another study indicated that enhanced sleep quality
corresponded to decreased nighttime blood pressure
(dipper pattern).l'® Several investigations have suggested
that the link between hypertension and sleep quality may
be bidirectional. These findings imply that anti-TNF-a
therapy could exert beneficial effects on pain and sleep
quality, in addition to lowering nocturnal blood pressure
and reducing cardiovascular risk.!

In our study, anti-TNF-a treatment did not have a
statistically significant impact on ARV. Our results align
with previous research. In a prospective study, Capkin et
al.l”! examined 28 AS patients both at the start of therapy
and after a six-month course of TNF treatment. Although
there was a significant reduction in the BASDAI, ESR, and
CRP levels, no change was observed in pulse wave velocity
(PWV) before and after treatment. Although the authors
did not demonstrate a significant improvement in PWYV in
this study, they suggested that anti-TNF-a therapy could
modulate these parameters over the long-term emphasizing
the need for long-term studies to assess this hypothesis.

Moral et al. Blood pressure variability in axial spondyloarthritis (axSpA)

Study Limitations

The limited number of patients, short follow-up periods,
and absence of cardiovascular comorbidities in our study
group could explain the lack of change in ABPM parameters.
It is also possible that blocking the TNF-pathway is not
sufficient to modulate cardiovascular risk in these patients.

Conclusion

While anti-TNF-o therapy may modulate cardiovascular
risk factors in patients with AS by improving sleep quality,
its effect on blood pressure parameters needs to be clarified.
Further research is required to evaluate the immediate and
long-range impacts of anti-TNF therapy on cardiovascular
risk in patients with AS.
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Romatoid artritte kalsiyum pirofosfat dihidrat birikim sikhigi ve iliskili faktorler: Radyolojik bir calisma
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Abstract

Objective: Previous joint injury predisposes to calcium pyrophosphate
dihydrate deposition (CPPD). In this study, we aimed to identify the
frequency and associated factors of radiographic CPPD signs in cases
of rheumatoid arthritis (RA).

Methods: Adult patients with RA who were referred to our tertiary
rheumatology department between January 2023 and December 2024
were included. Patients with secondary rheumatologic diseases and
conditions predisposing to CPPD were excluded. Chondrocalcinosis,
scapholunate advanced collapse, scaphoid-trapezium-trapezoid joint
collapse, and hook-like osteophytes on hand X-rays were defined as the
signs of CPPD. Radiographs were read by two blinded rheumatologists.

Results: We included a total of 1,318 patients; 83% of them were
female. The mean age was 55.2 years, and the mean disease duration
was 8.6 years. Rheumatoid factor and anti-cyclic citrullinated peptide
(CCP) positivity were 56.2% and 52.7%, respectively. 95.5% of
the patients had RA-type erosive changes. We found the frequency
of CPPD as 10.5% (n=139). The most common CPPD sign was
chondrocalcinosis of distal interphalangeal joints (n=70), and hook-
like osteophytes were the second (n=48). The mean age (p<0.001),
disease duration (p=0.002), anti-CCP negativity (p<0.001), and RA-
type serious joint involvement (p=0.008) were significantly higher
in the CPPD+ group. In multivariate analysis, age (p<0.001), disease
duration (p=0.007), and anti-CCP negativity (p=0.002) were the
independent predictive factors for CPPD.

Conclusion: Our findings align with prior literature suggesting that
joint damage in RA may predispose patients to CPPD. Moreover, CPPD
is a clinical entity that should be kept in mind in the management of
RA.

Keywords: Chondrocalcinosis,  crystal  arthropathies, hand,
rheumatoid arthritis, risk factors

Ozet

Amac: Onceki eklem hasari, kalsiyjum pirofosfat dihdirat birikimine
(CPPD) yatkinlik yaratir. Bu calismada eroziv bir eklem hastaligina
sahip romatoid artrit (RA) olgularinda radyografik CPPD bulgulagrinin
sikhigini ve iliskili faktorleri tanimlamayi amacladik.

Yontem: Ocak 2023 ile Aralk 2024 tarihleri arasinda UclncU
basamak romatoloji klinigimize basvuran eriskin RA hastalari calismaya
dahil edildi. Sekonder romatolojik hastaliklara ve CPPD hastaligi icin
predispozan hastaliklara sahip olan olgular calismadan dislandi.
Anteroposterior el radyografilerinde kondrokalsinozis, skafo-lunat
eklemde kollaps ve skafoid-trapezyum-trapezoid eklemde kollaps
ve kanca benzeri osteofitler “CPPD bulgulan” olarak tanimlandi.
Rontgenler, hastalara kor iki romatolog tarafindan degerlendirildi.

Bulgular: Calismaya toplam 1.318 hasta alindi ve bunlarin %83’0
kadindi. Ortalama yas 55,2 yil, ortalama hastalik suresi ise 8,6 yildi.
Romatoid faktor ve anti-CCP pozitifligi sirasiyla %56,2 ve %52,7
idi. Hastalarin %95,5'inde RA'ya 6zgu eroziv degisiklikler mevcuttu.
Calisma grubunda CPPD sikligi %10,5 idi (n=139). En sik gorilen
CPPD bulgusu distal interfalangeal eklemlerde kondrokalsinozis
(n=70) olup, ikinci en sik bulgu kanca benzeri osteofitlerdi (n=48). Yasi
(p<0,001), hastalik suresi (p=0,002), anti-siklik sitrlline peptit (CCP)
negatifligi (p<0,001) ve RA tipi ciddi eklem tutulumu (p=0,008) CPPD+
grupta anlamli olarak daha yuksektir. Cok degiskenli analizde ise yas
(p<0,001), hastalik strresi (p=0,007) ve anti-CCP negatifligini (p=0,002)
RA olgularinda icin bagimsiz prediktif faktorler olarak saptadik.

Sonuc: Bulgularimiz, RA olgularindaki eklem hasarinin hastalari CPPD
birikimine yatkin hale getirebilecegini 6ne stren onceki literattrle
uyumludur. Ayrica, CPPD, RA yonetiminde akilda tutulmasi gereken
bir klinik antitedir.

Anahtar Kelimeler: Kondrokalsinozis, kristal artropatileri, el, romatoid
artrit, risk faktorleri
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Introduction

Calcium pyrophosphate dihydrate deposition (CPPD)
disease is a crystal arthropathy that is caused by CPP crystals.
The prevalence of CPPD is 4-7% in Europe and the United
States, which usually affects the elderly population, especially
those over 60 years old. Although the pathogenesis of CPPD
remains unclear, pre-existing cartilage injury is an important
predisposing factor. As a result, CPPD disease often coexists
with osteoarthritis (OA). The most common cause of CPPD
disease is idiopathic, but some metabolic disorders are
associated with it.l!

The clinical presentation of CPPD varies widely, including
forms such as asymptomatic chondrocalcinosis (CC), acute
arthritis, chronic arthritis, and tumoral deposition.??! The knee
and shoulder are the most commonly affected joints in CPPD
disease, but small joints such as metacarpophalangeal (MCP)
and proximal interphalangeal (PIP) joints can also be involved.
] Moreover, erosive arthritis may develop during the course
of CPPD disease. Despite the fact that a definitive diagnosis
is based on determining the crystals in synovial fluid (SF),
radiographic CC supports the diagnosis of CPPD disease.!

Rheumatoid arthritis (RA) is a multisystem inflammatory
disease that affects peripheral synovial joints. The prevalence
of RA is 0.5-1%, and it has a higher occurrence in females. This
condition is one of the most frequently encountered rheumatic
diseases in routine clinical practice. Both innate and adaptive
immune responses drive the pathogenesis of RA; chronic
synovitis leads to cartilage and bone erosions in the natural
course of RA.I RA typically presents insidiously with initial
involvement of the small joints of the hands, such as MCP and
PIP, and large joint involvement, such as the knee or hip, is a
finding of later stages of RA. Up to 90% of RA cases have hand
involvement during the disease course.!*]

RA may create a conducive environment for the
development of CPPD disease due to its erosive effects on
bone and cartilage tissues. A national database study from the
United States demonstrated a positive association between RA
and CPPD.P! However, the frequency and risk factors of hand
CPPD in patients with RA remain unclear. To date, no studies
have addressed this topic in the medical literature. In this study,
we aimed to determine the frequency and associated factors of
radiographic CPPD signs in hand joints of RA patients.

Materials and Methods

Patient Selection

We surveyed patients with RA who were referred to the
outpatient clinic of our tertiary rheumatology department
between January 2023 and December 2024. Electronic

medical records were reviewed retrospectively. Demographic,
laboratory, and treatment data were documented. The inclusion
criteria were: being aged >18 years, fulfilling the 2010
American College of Rheumatology (ACR)/European League
Against Rheumatism (EULAR) RA classification criteria,!'"!
and having an anteroposterior hand X-ray in the past year. The
exclusion criteria were diagnosed with familial CPPD disease,
having a bone fracture history at hand or wrist joints, having
another rheumatic disease causing chronic synovitis at hand
joints, such as psoriatic arthritis,""! Sjégren’s syndrome,!”
systemic sclerosis,!'® and having CPPD-associated metabolic
disorders such as hyperparathyroidism, hemochromatosis,
Bartter’s
and, gout."'¥ Patients with erosive OA and hand OA"’! were
excluded from the study because of their strong association
with CPPD disease. Patients with chronic kidney disease
(CKD) were excluded because CKD is associated with CPPD.[!

hypomagnesemia, Gitelman’s disease, disease,

Assessments

Rheumatoid arthritis-type joint involvement (RJI) was
defined as the presence of erosion or joint space narrowing
(JSN) in any joint, as assessed using the modified sharp
scoring (MSS) system,!'®! “serious joint involvement (SJI) was
characterized by an erosion score of >3 points or a JSN score of
>4 points in any joint, as assessed by the MSS”. The EULAR
definition was employed to characterize the typical joint erosion
of RA (as a cortical break).!'”

CC (which is the most common sign of CPPD disease),
scapholunate advanced collapse/radiocarpal joint CC, scaphoid-
trapezium-trapezoid joint collapse, and hook-like osteophytes
on anteroposterior hand X-rays were accepted as signs of
CPPD disease.['! Radiological evaluations were independently
conducted by two experienced rheumatologists (MP and GK),
who were blinded to clinical data. In the event of disagreement
between readers, the X-rays were re-evaluated, and a final
consensus decision was reached through full agreement.

Rheumatoid factor (RF) was measured using a nephelometric
method, and serum levels >14 IU/mL were considered positive.
Anti-cyclic citrullinated peptide (CCP) antibody-2 IgG levels
were assessed using an enzyme-linked immunosorbent assay,
with values of >5 U/mL classified as positive. CKD was
defined as a glomerular filtration rate below 60 mL/min/1.73
m?, persisting for at least three months.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS
Statistics version 22.0 (Chicago, IL). Data were presented as
counts, frequencies, and percentages. Categorical variables and
their associations were evaluated using the chi-square test and
Fisher’s exact test. Depending on the data distribution, group
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comparisons were carried out using either the Mann-Whitney U
test or the Independent Samples t-test. Multivariate analysis was
employed to estimate the probabilities of the dependent variable
and to classify outcomes based on these probability estimates.
A 95% confidence interval (CI) was used for all analyses, and a
p-value of less than 0.05 was considered statistically significant.

The study received ethical approval from the Ethics
Committee of Hatay Mustafa Kemal University, where the
study was conducted (approval date: 06.08.2024, protocol
number: 08, decision number: 46).

Results

We consecutively reviewed 1,402 patients and included a
total of 1,318 patients in our study. Figure 1 shows the data
on the exclusion of the study population. Eighty-three percent
of them were female, and the mean age was 55.2 years. The
mean disease duration was 8.6 years. The frequency of smoking
history (active or ex) was 32.2%. RF positivity was 56.2%, and
anti-CCP positivity was 52.7%. The 95.5% of patients had RJI,
and 25.8% had SJI. The 30.2% (n=399) of patients were being
treated with biologic or targeted synthetic disease-modifying
anti-theumatic drugs (b/tsDMARDs). The frequency of
CPPD was found to be 10.5% (n=139). Table 1 presents the
characteristics of the study population.

The overall number of CPPD lesions was 201. The most
common CPPD sign was the CC of distal interphalangeal (DIP)
joints (n=70), and drooping osteophytes were the second most
common (n=48). We detected CC at multiple joint levels, such

as the wrist, MCP, PIP, and DIP joints. Table 2 presents the
detailed radiographic analysis of hand CPPD. Figure 2 and
Figure 3 show examples of hand CPPD in RA cases.

The CPPD+ group had a significantly higher mean age
(p<0.001), longer disease duration (p=0.002), more frequent
anti-CCP negativity (p<0.001), and more cases of SJI (p=0.008)
compared to the CPPD- group. A multivariate analysis model
(including age, disease duration, anti-CCP, and SJI) showed
that age [odds ratio (OR)=1.89; 95% CI: 1.167-3.211; p<0.001],
disease duration (OR=2.24; 95% CI: 1.418-3.612; p=0.007),
and anti-CCP negativity (OR=2.13; 95% CI: 1.335-3.409;
p=0.002) were the independent predictive factors of CPPD.
Table 3 presents the comparison of two groups according to
CPPD status.

Discussion

In this radiographic study, we first defined the freqeuncy,
associated factors, and radiographic signs of hand CPPD in
patients with RA in medical literature. We found 10.5% of
RA cases had CPPD in hand joints. Age, disease duration,
and anti-CCP negativity were the independent predictive
factors of CPPD. According to our results, advanced age, long
disease duration, anti-CCP negativity, and SJI were associated
with CPPD in RA cases. Our findings are consistent with the
pathogenesis of CPPD, as prolonged disease duration and SJI
are likely to lead to greater joint damage. Our findings align
with prior literature suggesting that joint damage in RA may
predispose patients to CPPD deposition.

Reveiwed patients between October 2023 and October 2024 (n= 1402)

Overlapping an another rheumatic disease (n=25)

Erosive osteoarthritis (n= 5)

Primary hyperparatyhroidism (n= 3)

Lack of X-ray (n= 43)

Familial CPPD (n=1)

Having bone fracutre history (n=5)

Gout (n=2)

Number of patients included in the study (n=1318)

Figure 1. Flowchart of the study representing the criteria and number of patients from initial retrieval to the final study cohort

CPPD: Calcium pyrophosphate deposition

Pekdiker and Kimyon. Calcium pyrophosphate dihydrate in rheumatoid arthritis



Table 1. Demographic, laboratory, and treatment characteristics of study
population

Total patient, n 1,318
Age, mean =+ SD, years 55.2+12.6
Disease duration, mean = SD, years 8.6+7.5
Female sex, n (%) 1093 (83)
Male sex, n (%) 225(17)
Smoking, n (%) 425 (32.2)
Hypertension, n (%) 390 (29.6)
Diabetes mellitus, n (%) 190 (14.4)
Coronary artery disease, n (%) 124 (9.4)
RF positivity, n (%) 741 (56.2)
Anti-CCP positivity, n (%) 695 (52.7)
b/tsDMARD use, n (%) 399 (30.2)
RII, n (%) 1259 (95.5)
SI, n (%) 341 (25.8)
CPPD, n (%) 139 (10.5)

Anti-CCP: Anti-cyclic citrullinated peptide, b/tsDMARD: Biologic/targeted synthetic
disease modifying anti-rheumatic drugs, CPPD: Calcium pyrophosphate deposition,
RF: Rheumatoid factor, RJI: Rheumatoid arthritis-type joint involvement, SD:
Standard deviation, SJI: Serious joint involvement

Paalanen et al.l'! found the prevalence of radiographic
CPPD to be 3.2% in 435 early seronegative RA patients. All
patients with CPPD had CC at triangular cartilage. This study
did not report CPPD findings other than triangular CC, and none
of the patients with CPPD had typical RA-like erosions. The
authors suggested that CPPD disease can mimic seronegative
RA. In our cohort, the mean disease duration was 8.6 years, and
95.5% of patients had RJI, so clinical mimicry of CPPD was not
observed. Sabchyshyn et al.?” reported 21 patients with overlap
syndrome between RA and CPPD, which was diagnosed by
CC on X-rays. The authors reported that RA usually precedes
CPPD disease and that CPPD disease can be a complication of
established RA.

Gerster et al.?! conducted a study involving 93 patients with
RA (the mean age and disease duration were 64.5 years and 12
years, respectively), and investigated CPPD by SF analysis of
knee joints, finding a prevalence of 25.8%. Patients with CPPD
had more joint prostheses than those in the CPPD-negative
group, but there was no significant difference in disease duration
between the groups. Theiler et al.??! evaluated CC in the knees
of RA patients using SF analysis via the cytospin technique.
They reported a CPPD prevalence of 17.7%, with age identified
as an independent predictive factor (p<<0.001). Disease activity
scores and serologic markers were not associated with CPPD.
Galozzi et al.’! investigated the frequency of CPP crystals
in the SF of wrist and finger joints and reported prevelance
rates 85.7%, 19.3%, 13.9%, and 0% in patients with RA, OA,
psoriatic arthritis, and gout, respectively. The wrist was the
most common site for CCP crystals, followed by MCP, PIP,
and DIP joints. The higher frequency of CPP crystals in RA
than OA, may suggest a potential link between the severity of

Table 2. Radiographic analysis of CPPD findings

Total CPPD lesion count, n 203
-Hook-like osteophytes, n (%) 48 (23.9)
-Scapholunate advanced collapse/RC joint CC, n (%) 11 (5.4)
-Scaphoid-trapezium-trapezoid joint collapse, n (%) 6(3)
-First carpometacarpal joint CC, n (%) 13(6.4)
-DIP joint CC, n (%) 70 (34.9)
-MCP joint CC, n (%) 33(16.4)
-PIP joint CC, n (%) 17 (8.5)
-Triangular cartilage CC, n (%) 3(1.5)
Hook-like osteophytes, n (%)

-2. MCP joint 10 (20.8)
-3. MCP joint 27 (56.3)
-4. MCP joint 5(10.4)
-5. MCP joint 6(12.5)
CCin DIP joints, n (%)

-2. DIP joint 35 (50)
-3. DIP joint 20 (28.5)
-4. DIP joint 10(14.3)
-5. DIP joint 5(7.2)
CCin MCP joints, n (%)

-1. MCP joint 103)

-2. MCP joint 9(27.3)
-3. MCP joint 10 (30.3)
-4. MCP joint 7(21.2)
-5. MCP joint 6(18.2)
CCin PIP joints, n (%)

-2. PIP joint 2(11.8)
-3. PIP joint 11(64.7)
-4. PIP joint 4(23.5)
-5. PIP joint 0

CC: Chondrocalcinosis, CPPD: Calcium pyrophosphate deposition, DIP: Distal
interphalangeal, MCP: Metacarpophalangeal, PIP: Proximal interphalangeal, RC:
Radiocarpal

Figure 2. A 66 years old female patients with rheumatoid arthritis; erosion
in the styloid process of ulna, and chondrocalcinosis in the second distal
interphalangeal joint were shown with red arrows

inflammation and CPPD. Oliviero et al.**! also analyzed the
SF of patients with inflammatory joint disease, including 326
patients with RA (the mean age and disease duration were 58.8
years and seven years, respectively). They found the frequency
of CPP crystals was 8.2% in patients with RA, and the CPP
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crystal-positive group was significantly older (p<0.001) than
the CPP crystal-negative group, but there was no difference in
terms of disease duration.

Advanced age has been consistently identified as a
significant risk factor for CPPD disease, a finding that is further
corroborated by the results of our study.” We defined the
disease duration as an independent predictive factor for CPPD
disease, which may result from progressive cartilage and bone
destruction during the course of RA. Anti-CCP is a commonly
utilized test in clinical practice for the diagnosis of RA; it is
included in the 2010 ACR/EULAR RA classification criteria.
(191 The presence of anti-CCP antibodies is also observed in
several immune-mediated inflammatory diseases, such as
connective tissue diseases, psoriatic arthritis, Crohn’s disease,
and COVID-19, where citrullination processes are involved.
(261 We defined the anti-CCP negativity as an independent
predictive factor for CPPD. Therefore, we could hypothesize
the absence of citrullination processes in the pathogenesis of
CPPD. Krekeler et al.?” also supported our results, finding
that seronegative RA patients had a higher prevalence of CC
compared to seropositive patients.

Another important issue is the difference in treatment

strategies between RA and CPPD disecase. The EULAR

recommends conventional

synthetic or biologic/targeted

Figure 3. A 58 years old female patients with rheumatoid arthritis;
multiple joint space narrowing in wrist joints, and hook-like osteophytes in
the fifth metacarpophalangeal joint were shown with red arrows

Table 3. Comparison of RA patients according to the CPPD status

Variable CPPD+ group  CPPD- group  p-value
Age, mean =+ SD, years 64.5+10.1 54.1£12.5 <0.001
Female sex, % 83.5 82.9 0.86
5;5;?59 duration, mean £ 5B, 44 1,95 8.327.1 0.002
Smoking history, % 28.1 32.7 0.26
RF positivity, % 48.9 57.1 0.06
Anti-CCP positivity, % 38.1 545 <0.001
Serious joint involvement, % 35.3 24.8 0.008
b/tsDMARD use, % 28.1 30.7 0.52

Anti-CCP: Anti-cyclic citrullinated peptide antibody-2 I9G, b/tsDMARD: Biologic
or targeted synthetic disease modifying anti-rheumatic drugs, CPPD: Calcium
pyrophosphate deposition, RA: Rheumatoid arthritis, RF: Rheumatoid factor, SD:
Standard deviation

Pekdiker and Kimyon. Calcium pyrophosphate dihydrate in rheumatoid arthritis

synthetic DMARDs in patients with RA, but none of the
DMARDs are currently indicated for the treatment of CPPD
disease. Moreover, colchicine, which is recommended for the
treatment of crystal arthritis but not for RA, may be a beneficial
option for patients with RA who have overlapping CPPD. 282"
Furthermore, CPPD may present as acute or chronic arthritis
and lead to overtreatment in patients with RA. In our cases,
there was no notable statistical difference in b/tsDMARD use
between the CPPD (+) and (-) groups (p=0.52).

This study was a radiographic investigation, in which we
identified the radiographic signs of CPPD rather than diagnosing
CPPD disease in RA patients. We could not apply ‘The 2023
ACR/EULAR classification criteria for CPPD disease’ to our
study population because that criteria includes the RA as an
absolute exclusion criteria.?”! Additionally, our study population
had low positivity rates of RF and anti-CCP antibodies according
to the medical literature. This may be due to varying positivity
rates of these autoantibodies among different populations with
RA. A recent study from Tiirkiye reported RF and anti-CCP
positivity rates of 40.3% and 35.6%, respectively, in patients
with newly diagnosed RA.B!%2' We did not consider a diagnostic
inaccuracy among RA patients because 95% of them had RJI.

Study Limitations

Despite unique results, our study had some limitations,
such as a retrospective design, lack of a healthy control
group, intra- and inter-observer variability, and the low
sensitivity of conventional radiography, which may fail to
detect CC, particularly in small joints.**! Furthermore, hook-
like osteophytes are not specific to RA and can be observed
in patients with RA in remission.?¥ Some of the patients with
SJI had joint ankylosis, so we could not detect CC in these
patients. Moreover, the absence of CC does not exclude the
CPPD diagnosis.! Therefore, we suggest that the prevalence of
hand CPPD in patients with RA may be higher than observed
in our study. Ultrasound is more sensitive and less specific than
conventional radiography; however, both imaging modalities
demonstrate good diagnostic accuracy for CPPD.’! Another
important limitation is that primary CPPD can present with
erosive arthritis even in the absence of RA.Y) Moreover, the
CPPD may mimic a pseudo-RA pattern.*! Although CPPD-
related erosions are not clearly defined radiologically and
95% of our RA cases exhibited RA-type joint involvement,
diagnostic challenges may still have occurred.

Conclusion

In conclusion, this is the first study to investigate
radiographic hand CPPD in patients with RA. We identified
the frequency of CPPD as 10.5%, with age, disease duration,
and anti-CCP negativity emerging as independent predictive



factors. Additionally, we were the first to report radiographic
signs of CPPD beyond CC. Rheumatologists should consider
the possibility of CPPD in RA patients, particularly in the
presence of the identified risk factors, to ensure optimal disease
management. Prospective studies are needed to clarify the
underlying mechanisms of this association and to enhance
therapeutic strategies for affected individuals.
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Dear Editor,

I read with great interest the article “Sleep problems
in elderly patients with rheumatoid arthritis: Contributing
factors and quality of life implications” published in the
Ulusal Romatoloji Dergisi.l! This study makes a valuable
contribution to our understanding of the prevalence of
sleep disturbances in rheumatoid arthritis (RA) patients
and the impact of these disturbances on patients’ quality of
life. However, several aspects of the article warrant critical
evaluation.

The study’s strengths are immediately apparent in its
methodical approach. The authors clearly defined their
objective: to identify factors contributing to poor sleep
quality in elderly RA patients and to assess the impact of
sleep quality on their quality of life. T'o achieve this, they
employed a cross-sectional design, recruiting patients
aged 65 years and older from a rheumatology outpatient
clinic. This focus on an older population is particularly
commendable, given the increasing prevalence of RA with
age and the unique challenges faced by elderly individuals
with chronic conditions.”’ The choice of assessment tools
further underscores the study’s rigor. The Pittsburgh sleep
quality index (PSQI), a widely validated instrument, was used
to evaluate sleep quality. This allowed for a standardized and
quantifiable measure of sleep disturbances. Disease activity

in RA was assessed using the disease activity score-C-reactive
protein score, a standard clinical measure, ensuring that
disease severity was accurately accounted for. Quality of life
was evaluated with the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire
Core 30, providing a comprehensive assessment of various
domains of well-being. The inclusion of these validated
tools strengthens the reliability and validity of the study’s
findings. The statistical analysis was also appropriate and
well-executed. The authors used both descriptive and
inferential statistics to analyze their data. They appropriately
employed parametric and non-parametric tests based
on the distribution of the data. Most notably, the use of
multivariate regression analysis to identify independent
predictors of poor sleep quality is a significant strength. This
sophisticated statistical technique allowed the researchers to
control for potential confounders and isolate the factors that
most strongly influence sleep quality in this population. The
findings of the study have important clinical implications.
The identification of older age, being single, active RA, and
depression as independent risk factors for poor sleep quality
highlights the need for clinicians to proactively assess and
manage these issues in elderly RA patients. The study also
demonstrates the significant impact of poor sleep quality
on various domains of quality of life, including physical,
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emotional, and role functioning. This underscores the
importance of addressing sleep disturbances not only to
improve sleep itself but also to enhance patients’ overall
well-being.

Despite its strengths, the study is not without limitations
that warrant critical evaluation. The most significant
limitation is the cross-sectional design. As the authors
themselves acknowledge, this design provides a snapshot of
the relationship between sleep quality and other variables
at a single point in time. Consequently, it is impossible to
determine the direction of causality. For example, while
the study found a strong association between depression
and poor sleep quality, it cannot tell us whether depression
causes sleep disturbances or whether sleep disturbances
contribute to depression. Longitudinal studies, which
follow patients over time, are needed to elucidate these
causal relationships. The generalizability of the findings
is another concern. The study was conducted at a single
tertiary healthcare institution, and the sample size (n=77)
was relatively small. Patients attending a tertiary centre may
have more severe or complex RA than those managed in
primary care settings.?! Furthermore, the study population’s
demographic characteristics may not be representative of all
elderly RA patients. Therefore, caution is warranted when
extrapolating these findings to broader populations. While
the authors briefly mention the role of inflammation and
neuroendocrine dysregulation, a concise discussion of key
cytokines such as tumor necrosis factor-a, interleukin (IL)-
1, and IL-6 could have enriched the mechanistic context.
These pathways may represent important targets for
therapeutic interventions aimed at improving sleep quality
in RA.™ Understanding these mechanisms could lead to the
development of targeted therapies for sleep disturbances in
RA.PI 'The assessment of sleep quality relied solely on the
PSQI, a subjective measure. While PSQI is a valuable tool,
it is susceptible to recall bias and may not fully capture the
complexity of sleep disturbances.”) For instance, Fabbri
et al. emphasized that subjective instruments like the
PSQI often diverge from objective measurements such as
actigraphy and polysomnography, potentially limiting their
diagnostic precision. The inclusion of objective measures of
sleep, such as polysomnography or actigraphy, could have
provided a more comprehensive and accurate assessment
of sleep quality. Finally, the study could have benefited
from a more in-depth analysis of the relationship between
RA treatment and sleep quality, as this aspect was not
comprehensively addressed in the published article. While
the authors mention the medications used by the patients,
they do not extensively discuss the potential impact of these
medications onsleep. Thisis particularly important given that

Selin Cilli Hayiroglu. Sleep quality in elderly RA

corticosteroids, such as dexamethasone, have been shown to
induce dose-dependent sleep disturbances, as demonstrated
in recent experimental studies.”” Corticosteroids, for
example, are known to cause insomnia, while other RA
medications may have different effects on sleep.” A detailed
analysis of how specific medications influence sleep quality
in this population would be clinically relevant.

In conclusion, the study by Kayahan Saug and Satg!
provides valuable insights into the prevalence of sleep
disturbances and their impact on quality of life in elderly
RA patients. The authors are to be commended for their
rigorous methodology and the clinical relevance of their
findings. However, the limitations of the cross-sectional
design, the small sample size, the lack of mechanistic
exploration, the reliance on subjective sleep measures, and
the limited analysis of treatment-related effects on sleep
should be acknowledged. Future research should address
these limitations to further advance our understanding of
sleep disturbances in RA. Longitudinal studies are needed to
establish causal relationships. Larger, multi-centre studies
with more diverse patient populations would enhance
the generalizability of the findings. Mechanistic studies
exploring the specific inflammatory and neurobiological
pathways involved in sleep disturbances in RA are
warranted. The inclusion of objective sleep measures,
such as polysomnography and actigraphy, would provide a
more comprehensive assessment of sleep quality. Finally, a
detailed analysis of the impact of RA treatments on sleep
is crucial for optimizing patient care. By addressing these
limitations and pursuing further research, we can gain a
more comprehensive understanding of sleep disturbances
in RA, and develop more effective strategies to improve the
sleep and overall well-being of affected individuals.
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Dear Editor,

Rheumatic diseases such as rheumatoid arthritis (RA),
osteoarthritis (OA), systemic lupus erythematosus, and
ankylosing spondylitis are lifelong conditions characterized
by pain, inflammation, and fluctuating disease activity.
1l Genetics, immune dysfunction, and lifestyle factors are
the cornerstones of our understanding of these diseases.
However, environmental conditions, particularly climate-
related variables, are often underappreciated despite their
substantial effects on symptom severity."! Many patients
report that changes in weather, humidity, and air pollution
exacerbate pain and stiffness.!'! Nevertheless, clinical practice
has not yet systematically incorporated these environmental
triggers into disease management.

Nvidia recently introduced its advanced artificial
“Climate
in a Bottle”, which is capable of predicting environmental
Although designed

primarily for global climate simulations, this technology

intelligence-based climate modeling platform,
changes with remarkable precision.!!

holds significant potential in healthcare, particularly
rheumatology. By forecasting temperature fluctuations,

humidity levels, barometric pressure shifts, and air quality
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patterns, such models could help anticipate periods when
patients with rheumatic diseases are likely to experience
symptom flare-ups.

established
associations between climate factors and rheumatic disease

The existing literature has already
activity.”) Sudden temperature drops, increased humidity,
and decreased barometric pressure are frequently associated
with heightened joint pain and swelling, especially in patients
with RA and OA.”! Moreover, air pollution, particularly fine
particulate matter, has been shown to increase systemic
inflammation, thereby aggravating autoimmune processes.

I To date, clinicians have lacked the tools to provide
patients with advance warnings of these environmental
changes. Climate modeling may enable the anticipation of
such triggers, allowing clinicians to counsel patients before
symptoms intensify.

It is clear that weather conditions influence patient
behaviour. During periods of extreme cold or hot weather,
outdoor activity typically declines, resulting in reduced
physical exercise.’! For patients with rheumatic diseases,
maintaining an active lifestyle is essential to preserving joint
mobility and reducing stiffness. Anticipating adverse weather
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could therefore allow clinicians to recommend indoor
exercise regimens and make timely treatment adjustments to
maintain disease control.

In addition to physical factors, psychosocial variables
influence how patients perceive and respond to climate-
related risks. Recent machine learning studies have
demonstrated that beliefs about climate change —and by
extension, health behaviours— are shaped by both individual
characteristics and broader cultural contexts. Integrating
environmental forecasts with patient-specific disease
patterns, activity levels, and psychosocial factors is essential

for delivering truly personalized care plans.!

While existing literature has described associations
between climate factors and rheumatic disease activity,
much of this evidence remains observational or anecdotal,
with limited validation from controlled trials or meta-
analyses. Advancing the scientific foundation will require
identifying testable
such as inflammatory cytokine responses, immune cell

specific, biological mechanisms
activation, or epigenetic modifications- that can directly link

environmental exposures to disease pathology.

It is also important to acknowledge limitations of large-
scale climate models, which were originally designed for
global or regional applications. These models cannot
yet account for patient-specific factors such as genetics,
comorbidities, lifestyle, and treatment regimens, all of
which are crucial for personalized disease forecasting.
Consequently, their most immediate utility in rheumatology
may lie in identifying population-level risk periods (e.g.,
seasonal flare-up trends) rather than providing precise
individual forecasts. T'o advance toward clinical integration,
initial pilot studies should be conducted, followed by the
resolution of implementation challenges, and ultimately
the development of a structured framework for clinical
adoption. Future progress will rely on combining climate
modeling with personalized health data and rigorous clinical
validation, paving the way for precision-based patient care.

In conclusion, rheumatologists mustseize the opportunity
to incorporate advanced climate modeling into patient care,
shifting from a reactive to a preventive approach. Tools
such as those exemplified by “Climate in a Bottle” could
allow prediction of environmentally driven disease flare-
ups and enable proactive treatment planning. Collaboration
among rheumatologists, climate scientists, and public
health experts will be essential to refine and validate these
models for clinical use. This forward-looking approach
has the potential to substantially improve the quality of life
for millions of individuals living with rheumatic diseases
worldwide.
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Abstract

Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis are
rare, life-threatening mucocutaneous hypersensitivity reactions,
predominantly triggered by medications such as antibiotics,
antiepileptics, and  non-steroidal  anti-inflammatory  drugs.
Cyclophosphamide, though extensively used in autoimmune
diseases and malignancies, is infrequently implicated in adverse
reactions or complications. We report a rare case of SJS induced by
cyclophosphamide in a patient with systemic lupus erythematosus and
lupus nephritis. This case underscores the need for heightened clinical
vigilance for rare but severe adverse drug reactions while managing
patients with severe autoimmune diseases. Prompt recognition and
withdrawal of the offending drug are essential for favorable outcomes.

Keywords: Stevens-Johnson syndrome, cyclophosphamide, systemic
lupus erythematosus, adverse drug reaction

Introduction

Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) are rare but severe mucocutaneous
hypersensitivity reactions, most frequently induced by
medications. It is characterized by widespread epidermal
necrosis, skin detachment, and involvement of multiple
mucosal sites. Common culprits include antibiotics,
antiepileptics, and non-steroidal anti-inflammatory drugs
(NSAIDs). 1

of the offending drug are critical. SJS is considered a

Early diagnosis and immediate discontinuation

medical emergency. Cyclophosphamide, an alkylating
agent widely used in the treatment of autoimmune diseases
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Ozet

Stevens-Johnson sendromu (SJS) ve toksik epidermal nekroliz,
nadir gorilen ve hayati tehdit eden mukokutanéz asiri duyarlilik
reaksiyonlaridir. ~ Bu  reaksiyonlar  cogunlukla  antibiyotikler,
antiepileptikler ve steroid olmayan anti-enflamatuvar ilaclar gibi ilaclar
tarafindan tetiklenir. Otoimmun hastaliklar ve malignitelerde yaygin
olarak kullanilan siklofosfamid ise nadiren bu reaksiyonlara sebep
olmaktadir. Biz, lupus nefritli sistemik lupus eritematozus hastasinda
siklofosfamid kaynakli nadir bir SJS olgusunu sunuyoruz. Bu olgu,
agir otoimmun hastaliklarin tedavisinde nadir fakat ciddi ilac yan
etkilerine karsi klinik dikkat ve farkindaligin artinimasi gerektigini
vurgulamaktadir. Suclu ilacin hizli taninmasi ve kesilmesi, olumlu
sonuclar icin hayati Gneme sahiptir.

Anahtar Kelimeler: Stevens-Johnson sendromu, siklofosfamid,
sistemik lupus eritematozus, advers ilac reaksiyonu

and malignancies, is not commonly associated with SJS.
Reports of cyclophosphamide-induced SJS are exceedingly
rare in the literature. We present a unique case of SJS in
a patient with systemic lupus erythematosus (SLE) and
lupus nephritis, caused by cyclophosphamide, underscoring
the need for heightened clinical awareness even with less
commonly implicated agents.

Case Presentation

A 23-year-old male with a history of vitiligo since
childhood, initially presented with polyarthritis involving
the small joints of the hands, wrists, knees, and ankles in a
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bilaterally symmetrical pattern, along with fever (recorded
between 100-101 °F) and a skin rash over the malar
eminences. These symptoms had been present for the past
three months. On evaluation, he was found to have an elevated
erythrocyte sedimentation rate (55 mm/hr), high C-reactive
protein (23 mg/dL), negative rheumatoid factor, negative
anti-cyclic citrullinated peptide antibody, and positive anti-
nuclear antibody (by indirect immunofluorescence assay)
(titer 1:160, homogeneous pattern). He was admitted for
further evaluation. Subsequent investigations revealed high
levels of anti-dsDINA, low complement levels (C3 and C4),
and significant proteinuria on 24-hour urinary protein
estimation (2.2 g/day). A kidney biopsy was performed,
which revealed Class IV lupus nephritis with poor prognostic
features, including crescents and fibrinoid necrosis (Figure
1). In view of these findings, he was treated with pulse
methylprednisolone (500 mg daily for three consecutive
days) along with the first dose of cyclophosphamide (15 mg/
kg body weight). He was also started on hydroxychloroquine
enzyme inhibitors. The
patient improved clinically with resolution of joint pain,

and angiotensin-converting

subsidence of fever, and disappearance of the malar rash.
He was discharged on oral prednisolone 60 mg daily and
advised to continue monthly cyclophosphamide infusions.
However, two weeks later, he developed generalized
weakness, fatigue, malaise, fever, and new-onset skin rashes
involving the face and trunk (Figures 2 and 3), which were
associated with oral ulcerations. He was readmitted and re-
evaluated for disease activity and other possible causes of
the rash. Laboratory investigations revealed negative anti-
dsDNA, normal C3 and C4 levels, and negative infectious
work-up, including viral serologies for herpes and CMV.
A dermatology consult was obtained, and a skin biopsy was
performed. Histopathology revealed hydropic degeneration

Figure 1. Kidney biopsy showing features of class IV lupus nephritis
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of the basal layer with spongiosis, apoptotic keratinocytes,
dermoepidermal clefting, epidermal necrosis, and moderate
dermal inflammation with pigment incontinence. Direct

immunofluorescence was negative for immunoglobulin (Ig)

Figure 2. Showing erythematous raised rashes with dusky centers, over
anterior body surface with vitiligo patches

Figure 3. Showing erythematous macular raised rashes with dusky centers
over head & neck area



M, IgG, C3, Clq, and IgA. These findings were consistent
with SJS (Figure 4). The patient was again treated with
pulse methylprednisolone (500 mg daily for three days) and
intravenous Ig (IVIg) was planned. His condition improved,
with resolution of fever and marked improvement in skin
lesions. Cyclophosphamide was discontinued, and he was
switched to Mycophenolate Mofetil and Tacrolimus. On
follow-up visits, there was complete resolution of skin
and mucosal lesions. At the three-month follow-up, oral
steroids were tapered to 15 mg/day, and his proteinuria
had decreased to 800 mg/24 hours. Currently, his disease
remains in remission, and he has been advised to continue
regular follow-up every 2-3 months.

Discussion

SJS/TEN is a rare, severe mucocutaneous reaction
characterized by extensive necrosis and detachment of the
epidermis. It is most commonly triggered by medications
such as sulfonamides, anticonvulsants, and NSAIDs.”! While
cyclophosphamide is widely used as an immunosuppressive
agent in various autoimmune conditions, reports of
cyclophosphamide-induced SJS are
2l In the presented case, a 23-year-old male with SLE,

exceedingly rare.

and biopsy-proven Class IV lupus nephritis developed
erythematous skin rashes following the administration of
cyclophosphamide. The initial impression was that the skin
rash was likely related to either active lupus disease or an
infective cause, given the use of strong immunosuppressants,
and  high-dose
However, his infectious work-up was negative.*# To our

including cyclophosphamide steroids.
surprise, skin biopsy findings were suggestive of SJS. A
literature review revealed that cyclophosphamide-induced

SJS is extremely rare. Jarret et al.’! reported SJS in a

male patient with breast carcinoma who was treated with

Figure 4. Showing hydropic degeneration of basal layer with spongiosis,
dermoepidermal clefting, apoptotic keratinicytes
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docetaxel and cyclophosphamide, who developed SJS after
the fourth chemotherapy cycle. Unfortunately, their patient
died due to severe complications despite receiving steroids,
IVIg, and supportive care. In contrast, our patient survived,
possibly due to early recognition and discontinuation of the
offending drug. Another case was reported by Chowdhury et
al.” in a patient with seronegative rheumatoid vasculitis who
received cyclophosphamide. Assier-Bonnet et al.” reported
two cases of SJS linked to cyclophosphamide: a 55-year-
old woman with Wegener’s granulomatosis and a 53-year-
old woman with polymyositis, both of whom developed
severe skin eruptions that resolved after discontinuing
cyclophosphamide, thereby confirming it as the likely
cause. The uniqueness of our case lies in the relatively mild
involvement of mucosal surfaces compared to extensive
skin involvement, with no classical blistering or skin
detachment. Additionally, there are case reports describing
SLE itself presenting as S]S.®! However, in our patient,
the resolution of skin rashes following the discontinuation
of cyclophosphamide along with close follow-up strongly
suggested a drug-induced reaction rather than primary lupus
activity. In previous case reports, oral cyclophosphamide was
used, whereas our case involved intravenous administration.
Additionally, the mild mucosal involvement in our patient
could have been easily mistaken for SLE manifestations.
The management of SJS primarily involves immediate
cessation of the offending agent and supportive care, which
includes fluid and electrolyte management, meticulous
wound care, and prevention of secondary infections. The
use of systemic corticosteroids in SJS remains controversial.
Some studies suggest that early administration may help
halt disease progression and reduce mortality. In our case,
the patient received pulse methylprednisolone therapy,
which led to significant clinical improvement. As alternative
immunosuppressive therapy, the patient was switched
to mycophenolate mofetil and tacrolimus. These agents
have demonstrated efficacy in inducing and maintaining
remission in lupus nephritis while avoiding the risk of severe
cutaneous adverse drug reactions.”’ Biologic agents such as
etanercept have also been reported as potential therapeutic
options in severe SJS/TEN, particularly when initiated early
in the disease course.'”! However, these treatments require
further validation through controlled clinical studies.
Prompt recognition, immediate withdrawal of the offending
drug, and early intervention are crucial to improving patient
outcomes.'!]

Conclusion

This case underscores the importance of vigilance for
rare but potentially life-threatening adverse drug reactions,



such as SJS, in patients receiving cyclophosphamide.
Clinicians should maintain a high index of suspicion when
patients develop mucocutaneous symptoms following
drug administration. Clinicians should remain vigilant for
cutaneous adverse drug reactions, even with medications not
commonly associated with SJS, to ensure timely diagnosis
and management.

Ethics

Informed Consent: Written informed consent was
obtained from the patient.

Footnotes

Authorship Contributions

Concept: M.B., M.D., F.S., D.M.S., A.B., Design: M.B.,
M.D,, E.S., D.M.S., AB., Data Collection or Processing:
M.B., M.D., F.S., D.M.S., A.B., Analysis or Interpretation:
M.B., M.D., F.S., D.M.S., A.B., Literature Search: M.B.,
M.D., FS.,, D.M.S., AB., Writing: M.B., M.D., F.S,,
D.M.S., A.B.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declare that they
have no relevant financial disclosures.

References

1. Harr T, French LE. Stevens-Johnson syndrome and toxic
epidermal necrolysis. Dermatol Clin. 2013;31:587-600.

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology « Cilt / Volume 17 « Sayi / Issue 3 « Kasim / November 2025

[N}

10.

11.

Roujeau JC, Stern RS. Severe adverse cutaneous reactions to

drugs. N Engl J] Med. 1994;331:1272-85.

Mockenhaupt M. The current understanding of Stevens—Johnson
syndrome and toxic epidermal necrolysis. Expert Rev Clin
Immunol. 2011;7:803-15.

Bastuji-Garin S, Rzany B, Stern RS, Shear NH, Naldi L, Roujeau
JC. Clinical classification of cases of toxic epidermal necrolysis,
Stevens—Johnson syndrome, and erythema multiforme. Arch
Dermatol. 1993;129:92-6.

Jarrett B, Ghazala S, Chao ], Chaudhary S. Case of Steven-
Johnson syndrome in a male with breast cancer secondary
to docetaxel/cyclophosphamide therapy. BMJ Case

2016;2016:bcr2016217255.

Chowdhury AC, Misra DP, Patro PS, Agarwal V. Toxic epidermal
necrolysis due to therapy with cyclophosphamide and mesna. A

Rep.

case report of a patient with seronegative rheumatoid arthritis and
rheumatoid vasculitis. Z Rheumatol. 2016;75:200-2.

Assier-Bonnet H, Aractingi S, Cadranel J, Wechsler J, Mayaud C,
Saiag P. Stevens-Johnson syndrome induced by cyclophosphamide:
report of two cases. Br ] Dermatol. 1996;135:864-6.

Lee HY, Tey HL, Pang SM, Thirumoorthy T. Systemic lupus
erythematosus presenting as Stevens-Johnson syndrome and
toxic epidermal necrolysis: a report of three cases. Lupus.
2011;20:647-52.

Yang Y, Xu J, Chen Y, et al. Successful treatment of severe lupus
nephritis with mycophenolate mofetil and tacrolimus. Ren Fail.
2014;36:1523-7.

Paradisi A, Abeni D, Bergamo F, Ricci F. Etanercept therapy for
toxic epidermal necrolysis. ] Am Acad Dermatol. 2014;71:278-83.

Sharma VK, Sethuraman G, Kumar B. Stevens Johnson syndrome,
toxic epidermal necrolysis and erythema multiforme: clinical
pattern in India. Int ] Dermatol. 1996;35:523-7.



Ulusal

ROMATOLO]J

Abdurrahman Tufan
Adem Ertiirk

Amra Adrovic

Aslithan Avanoglu Gtiler
Atalay Dogru

Ayse Cefle

Ayten Yazici

Belkis Nihan Cogkun
Berivan Bitik

Berna Yurttas

Betiil Sozeri

Burak ince

Cemal Bes

Didar Ugar

Dilek Solmaz

Déndii Uskiidar Cansu
Duygu Ersozlii

Ebru Atalar

Ediz Hiiseyin Dalkili¢

I Dergisi

www.romatoloji de rgisi.org

2025 Hakem Dizini / 2025 Referee Index

Emel Goniilli

Fatih Yildiz

Gergek Can

Gezmis Kimyon
Gokee Kenar Artin
Gokhan Keser

Gokhan Sargin

Gozde Kiibra Yardimci
Hakan Apaydin

Hakan Emmungil
Hamit Kiigiik

Handan Yarkan

Hazan Karadeniz
Ismail Sar1

Kenan Barut

Levent Kili¢

M. Nedim Tas
Mehmet Akif Oztiirk
Mehmet Derya Demirag

Bindroo et al. Cyclophosphamide-induced Stevens-Johnson syndrome

Mehmet Engin Tezcan
Mehmet Soy
Mehmet Yildiz
Melike Ersoy

Mete Pekdiker
Murat Bektas
Mustafa Ozmen
Omer Karadag
Ridvan Mercan

Riza Can Kardas
Sadettin Uslu

Sema Kaymaz Tahra
Sezgin Sahin

Ufuk flgen

Veli Yazisiz

Yesim Ozgiiler
Yiiksel Maras



Ulusal

ROMATOLOJI Dergisi Haberler / News

Journal of Turkish Society for Rheumatology

www.romatolojidergisi.org

Hazirlayan: Giilay Koca

2024 ve 2025 yilindan HABERLER

wuﬂohii %
xv‘“l.lkkathlt““‘ b x‘X m(ﬂol“"i“
man K * © darendle
yA

XVIIl. Romatoloji Uzmanlik Ogrencileri ve Uzmanlari icin Egitim

Kursu & X. Romatolojide Yaklasimlar ve Profesorler ile Yuvarlak Masa
Toplantilari

® 4-7 Ocak 2024 tarihleri arasinda Dr. Umut Kalyoncu, Dr. Timugin Kasifoglu ve Dr.
Cemal Bes bagkanliginda, Antalya’da diizenlenen kursa 46 konugmaci ve 120 katilimer katkida
bulundu.

* Buyil 16-19 Ocak 2025 tarihleri arasinda Antalya’da diizenlenen kursa ise 46 konusmaci ve
103 kaulima katkida bulunmustur.
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TRD YAZ OKULU

® 10-12 Mayis 2024 tarihleri arasinda Dr. Umut Kalyoncu, Dr. Timugin
Kasifoglu ve Dr. Cemal Bes bagkanliginda, Eskisehir’de diizenlenen kursa 34
konusmaci ve 83 katilimer katkida bulundu..

* Bu yil 23-25 Mayis 2025 tarihleri arasinda Ankara’da diizenlenen kursa 62
konusmaci ve 80 katilimer katkida bulunmustur.
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ULUSAL ROMATOLOJI KONGRESI (2024-2025)

* “24. Ulusal Romatoloji Kongresi” 26-30 Ekim 2024 tarihleri arasinda Dr. Cemal
Bes ve Dr. Timugin Kasifoglu baskanliginda 716 katilimei ve 5’1 yabanct olmak
tizere toplam 155 konusmaci ile Fethiye/Mugla’da diizenlenmistir.

® “25. Ulusal Romatoloji Kongresi” bu yil 12-16 Kasim 2025 taribleri arasinda Dr.
Murat Inang bagkanhFimda 691 katilimet ve 6’s1 yabanci olmak iizere toplam 187
konusmaci ile Antalya’da diizenlenmistir.
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® Dr. Christopher Denton ve Dr. Aladdin
Mohammad’a Tiirkiye Romatoloji Dernegi
Onursal iyeligine kabul edilmigler ve 25.
Ulusal Romatoloji Kongresi'nde Onursal

Susesi "
Uyelik Sertifikalar: verilmistir.
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KONG

12-16 Kasy

Susesi Resort

ALADDIN
MOHAMMAD

Dr. Christopher Denton ve Dr. Murat Inang
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" ROMATOLOJi

Dr. Aladdin Mohammad ve Dr. Ahmet Giil
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TRD Genel Kurul Toplantis1 27 Nisan 2025 tarihinde
Istanbul’da yapilmustir.

2025-2027 donemi TRD Yonetim Kurulu liyeleri
Dr. Ahmet Giil (Yonetim Kurulu Bagkani)
Dr. Murat Inanc (Baskan Yardimecisi)
Dr. G. Nevsun Inan¢ (Genel Sekreter)
Dr. Bahar Artum Esen (Sayman)
Dr. Cemal Bes(Sayman)
Dr. Siileyman Ozbek (Uye)
Dr. Ahmet Omma (Uye)
Dr. H.Ediz Dalkilic (Uye)
Dr. Adem Kiiciik (Uye)

2025-2027 donemi TRD Denetleme Kurulu uyeleri
Dr. Izzet Fresko
Dr. Sedat Kiraz
Dr. A. Gokhan Keser
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2024 ve 2025 yillarinda profesorliik ve docentlik unvani alan lyelerimizi

tebrik eder, akademik yasamlarinda basarilar dileriz.

Prof. Dr. Ahmet Omma SBU Ankara Bilkent Sehir Hastanesi (SUAM)
Prof. Dr. Ali Akdogan Hacettepe Universitesi Tip Fakiltesi

Prof. Dr. Sait Burak Erer Memorial Hastanesi

Prof. Dr. Songul Cildag Adnan Menderes Universitesi Tip Fakdiltesi
Prof. Dr. Ridvan Mercan Namik Kemal Universitesi Tip Fakltesi
Prof. Dr. Atalay Dogru Suleyman Demirel Universitesi Tip Fakiltesi
Prof. Dr. Servet Yolbas indnd Universitesi Tip Fakltesi

Prof. Dr. Gonca Karabulut Ege Universitesi Tip Fakdiltesi

Prof. Dr. Yasemin Yalcinkaya .U. istanbul Tip Fakiiltesi

Prof. Dr. Yiksel Maras SBU Ankara Bilkent Sehir Hastanesi

Prof. Dr. Gokhan Sargin Adnan Menderes Universitesi Tip Fakdiltesi
Prof. Dr. Mehtap Tinazli Yakindogu Universitesi Tip Fakdiltesi

Doc. Dr. Sadettin Uslu Celal Bayar Universitesi Tip Fakdiltesi

Doc. Dr. Mete Pekdiker Hatay Mustafa Kemal Universitesi Tip Fakdltesi
Doc. Dr. Esra Kayacan Ankara Bilkent Sehir Hastanesi

Doc. Dr. Rabia Deniz Kars Harakani Devlet Hastanesi

Doc. Dr. Emine Saryildiz Etlik Sehir Hastanesi

Doc. Dr. Micteba Enes Yayla Ankara Universitesi Tip Fakiltesi

Doc. Dr. Tugba Demirci Yildirim izmir Sehir Hastanesi

Doc. Dr. Ozlem Ozdemir Isik Kocaeli Sehir Hastanesi

Doc. Dr. Al Ekin Van Yizinct Yil Universitesi Tip Fakdltesi
Doc. Dr. Hatice Ecem Konak SBU Ankara Bilkent Sehir Hastanesi

Doc. Dr. Gokce Kenar Dokuz Eylul Universitesi Tip Fakiltesi

Doc. Dr. Erdal Bodakci Eskisehir Sehir Hastanesi

Doc. Dr. Derya Yildirnm Sincan E.A.H.

Doc. Dr. Senem Tekeoglu Bezmialem Vakif Universitesi

Doc. Dr. Bahar Ozdemir Ulusoy Ankara Gaziler FTR E.A.H.

Doc. Dr. Adem Ertlrk Afyon Saglik Bilimleri Universitesi
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2024 ve 2025 yillarinda profesorliik ve docentlik unvani alan iiyelerimizi

tebrik eder, akademik yasamlarinda basarilar dileriz.

Doc. Dr. Aslihan Avanoglu Guler Agri EGitim ve Arastirma Hastanesi

Doc. Dr. Burcu Yagiz Uludag Universitesi Tip Fakiiltesi

Doc. Dr. Ebru Atalar SBU Ankara Bilkent Sehir Hastanesi (SUAM)
Doc. Dr. Emre Bilgin Sakarya Universitesi Tip Fakltesi

Doc. Dr. Fatih Yildiz Kahramanmaras Sutct imam Universitesi
Doc. Dr. Hakan Apaydin Ankara Etlik Sehir Hastanesi

Doc. Dr. Hazan Karadeniz SBU-Glulhane Tip Fakiiltesi

Doc. Dr. Ismail Dogan Yildinm Beyazit Uni. Ankara Sehir Hast.
Doc. Dr. Murat Bektas istanbul Saglik ve Teknoloji Universitesi
Doc. Dr. Mustafa Erdogan Marmara Universitesi Tip Fakdltesi

Doc. Dr. Ufuk llgen Heidelberg University, Almanya

Doc. Dr. Sinem Nihal Esatoglu I.U.C.-Cerrahpasa Tip Fakiltesi

Doc. Dr. Yesim Ozgliler I.U.C.-Cerrahpasa Tip Fakdltesi

2024 ve 2025 yilinda emekli olan tiyelerimize, Romatoloji Bilim Dalr’nin
gelismesine ve Dernegimize yapmus olduklar: degerli katkilar nedeniyle
tesekkiir eder, saglikli, mutlu bir emeklilik donemi dileriz.

Prof. Dr. Fatos Onen Prof. Dr. Nurullah Akkoc Prof. Dr. Yasemin Kabasakal Prof. Dr. Seminur Haznedaroglu
(Dokuz Eylul Universitesi (Celal Bayar Universitesi Tip Fakdiltesi) (Ege Universitesi Tip Fakdiltesi) (Gazi Universitesi Tip Fakiiltesi)
Tip Fakultesi)

Ulusal Romatoloji Dergisi / Journal of Turkish Society for Rheumatology



Dernegimiz Tarafindan 2024-2025 yillarinda Verilen Odiiller

Tiirkiye Romatoloji Dernegi’nin 2004 yilindan bu yana her 2 yilda bir verdigi Hulusi Behget Odiilii
bu yil Japonya’dan Mitsuhiro Takeno ve Tiirkiye’den Prof. Giilen Hatemi’ye verilmistir. Odiiller 18-
20 Eylil 2024 tarihinde Marrakech’te yapilan 20. Uluslararas: Behget Hastalig1 Kongresi’nde Thrkiye
Romatoloji Dernegi yonetim kurulu adina Prof. Dr. Ahmet Giil tarafindan verilmistir. Odiil kazanan

arastiricilari tebrik eder, calismalarinda bagarilar dileriz.

INTERN
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24. Ulusal Romatoloj Kongresine gonderilen
bildiriler arasindan TRD BILDIRI édiillerini almaya

hak kazanan calismalar;
BIRINCILIK ODULU
"BEHCET HASTALIGI AYIRICI TANISINDA NOROFILAMENT ORTA SEROLOJIK iMMUNOREAKTIVITENIN
DUYARLILIGI VE 6ZGULLOUGUNUN ARASTIRILMASI"
Tayfun Hilmi Akbaba', Buket Donmez Demir?, Ayse ilksen Colpak3, Yeliz Z Akkaya Ulum', Gizem Ayan*, Sefik

Evren Erdener?, Asli Tuncer?, Umut Kalyoncu#, Banu Balci Peynircioglu’, Turgay Dalkara®

1Tibbi Biyoloji Anabilim Dali, Hacettepe Universitesi, Sihhiye, Ankara, Tirkiye

2N6rolojik Bilimler ve Psikiyatri Enstitiist, Hacettepe Universitesi, Sihhiye, Ankara, Tirkiye

3Néroloji Anabilim Dali, Hacettepe Universitesi, Sihhiye, Ankara, Tirkiye

4jc Hastaliklari AnabilimDali Romatoloji Bilim Dali, Hacettepe Universitesi, Sihhiye, Ankara, Tiirkiye

5Sinirbilim ve Molekiiler Biyoloji ve Genetik Bélimleri, Bilkent Universitesi, Ankara, Tiirkiye

iKINCILIK ODULU

"BAMBU OMURGASI VE KLASIK ANKILOZAN SPONDILIT iCIN GENETIK BiR ARKA PLAN TANIMLANMASI"
Kerem Abacar’, Seyma Colakoglu Ozkaya?, Yunus Emre Dilek3, Ginseli Bayram Akcapinar3, Pamir Atagiindiiz',
Can Erzik?

"Marmara Universitesi Tip Fakdiltesi, ic Hastaliklari Anabilim Dal, Romatoloji Bilim Dall, Istanbul
2Marmara Universitesi Tip Fak(iltesi, Tibbi Biyoloji Anabilim Dali, Istanbul
3Acibadem Universitesi Tip Fakdiltesi, Medikal Biyoloteknoloji Departmani, istanbul

UCUNCULUK 6DULU

"KOLSISIN TEDAVISi KESILEN BEHCET SENDROMU HASTALARINDA MUKOKUTANOZ HASTALIK AKTIVITESI"
Basak Sirin Unal’, Sinem Nihal Esatoglu?, Hasan Yazici3, Gilen Hatemi?
1[stanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Ic Hastaliklari Ana Bilim Dali, Istanbul

2stanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakdiltesi, Ic Hastaliklari Ana Bilim Dali, Romatoloji Bilim Dali,istanbul
3Academic Hospital, Romatoloji Klinigi, Istanbul
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25. Ulusal Romatoloj Kongresine gonderilen
bildiriler arasindan POSTER SUNUM TESVIK ve TRD
BiLDIRI édillerini almaya hak kazanan calismalar;

Poster Sunum Tesvik Odiilleri
BiRiINCiLiK ODULU

“IDIYOPATIK ENFLAMATUVAR MiYOPATILERDE KANTITATIF 18FFDG PET/BT ANALIZ iLE YENi KAS TUTULUM
PATERNLERIN GOSTERILMESiI VE PROGNOSTIK GOSTERGELER”

Fatma Basiblyuk’, Melih Yigithan Bahadir?, Gékce Kenar Artin', Amac Kiray3, Recep Bekis?, ismail Sar’

Dokuz Eyliil Universitesi Hastanesi, Ic Hastaliklari Klinigi, Romatoloji B&limdi, izmir
2Dokuz Eylil Universitesi Hastanesi, Niikleer Tip Anabilim Dali, zmir 3Dokuz Eyliil Universitesi Tip Fakiiltesi, Anatomi Anabilim Dal,
[zmir

iKiNCiLIK 6DULU

“STIiLL HASTALIGINDA ENFEKSIYONLA iLiSKiLi OLMAYAN PROKALSITONIN YUKSEKLIGi VE KLiNiK ONEMi:
MAKROFAJ AKTIVASYON SENDROMUNUN BELIRTECi OLABILIR Mi?

Erdem Bektas', Burcu Ceren Uludogan?, Bisra Firlatan Yazgan3, Ozgur Can Kiling?, Beste Acar?, Oguzhan
Kizilkaya?, Aysenur Yilmaz', Blsra YUce®, Reside Borce Aydin®, Meliha Meric Koc®, Serdal Ugurlu?, Umut
Kalyoncu?, Timucin Kasifoglu?, Cemal Bes'

1Saghk Bilimleri Universitesi, Basaksehir Cam ve Sakura Sehir Hastanesi, Romatoloji Klinigi, Istanbul

2Fskisehir Osmangazi Universitesi Tip FakUltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, Eskisehir

3Hacettepe Universitesi Tip Fakiltesi, ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, Ankara

4istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakltesi, [stanbul

5Saghik Bilimleri Universitesi, Basaksehir Cam ve Sakura Sehir Hastanesi, ic Hastaliklari Klinigi, Istanbul

6Saglik Bilimleri Universitesi, Basaksehir Cam ve Sakura Sehir Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi, istanbul

ZIstanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakdiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, Istanbul
UCUNCULUK 6DULU

“TAKAYASU ARTERITINDE BASLANGIC GLUKOKORTIKOID DOZUNUN RELAPS VE DOZ AZALTMA SURECINE
ETKILERI”

Aysenur Yilmaz', Fatih Yildirnm', Feyyaz Hazar Yagmur?, Fatih Tastekin3, Muhammet Emin Kutu?, Senar
San®, Tugba Ocak®, Hasan Kocaayan’, Sema Isik8 Burcu Ceren Uludogan®, Ayse Cefle®, Ayten Yazici®, Yavuz
Pehlivan®, Servet Akar’, Ahmet Omma8, Sule Yasar Bilge9, Kenan Aksu?, Gokhan Keser?, Cemal Bes', Niltfer
Alpay Kanitez'

1Saghik Bilimleri Universitesi, Basaksehir Cam ve Sakura Sehir Hastanesi, ic Hastaliklari Klinigi, Romatoloji Blimdi, Istanbul

2Koc Universitesi Tip Fakdiltesi, ic Hastaliklari Anabilim Dali, Istanbul

3Ege Universitesi Tip Fakdiltesi, ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, lzmir

4Saglik Bilimleri Universitesi, BakirkSy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, ic Hastaliklari Klinigi, Romatoloji Bélimd, Istanbul
5Kocaeli Universitesi Tip Fakiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, Kocaeli

6Uludag Universitesi Tip Fakdiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, Bursa

Zlzmir Katip Celebi Universitesi Tip Fakdiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, [zmir

8Saglik Bilimleri Universitesi, Ankara Bilkent Sehir Hastanesi, ic Hastaliklari Klinicj, Romatoloji Bolimd, Ankara

SEskisehir Osmangazi Universitesi Tip Fakdiltesi, ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, Eskisehir

10Koc Universitesi Tip Fakdiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, Istanbul
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TRD Bildiri Odulleri
BIRINCILIK ODULU
“AiLESEL AKDENIiZ ATESINDE PANOPTOZ: iINFLAMAZOM VE NEKROPTOZ YOLAKLARININ AG ANALIzi”

Riza Can Kardas, ibrahim Vasi, Rahime Duran, ibrahim Yahya Cakir, ibrahim Karaduman, Esma Eseroglu, Burak
Karakaya, Ertugrul Cagri Bélek, Abdulsamet Erden, Hamit Kiiciik, Berna Goker, M. Akif Oztiirk, Abdurrahman
Tufan

Gazi Universitesi Tip Fakiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dali, Ankara
iKINCiLiK ODULU

“PRIMER SJOGREN SENDROMU HASTALARINDA YENI BiR TANI YONTEMi OLARAK TUKURUK SIVISINDA AKIM
SITOMETRISI ILE LENFOSIT ALT GRUPLARININ TESPIT EDILMESi VE MiINOR TUKURUK BEZi BiYOPSi BULGULARI
ILE KARSILASTIRILMASI”

Kerem Abacar’, Seyma Colakoglu Ozkaya?, imren Aydin Tatl3, Ozge Karakok?, Sidika Tapsin Gulltioglus, Sukri
Gulltoglu?, Can Erziks, Leyla Cinel’, Pamir Ataginduz*

"Marmara Universitesi Tip Fakdiltesi, lc Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, istanbul; Leeds Universitesi, Leeds Romatizma ve
Kas-Iskelet Sistemi Tibbi Enstitlisti, Leeds, Birlesik Krallik

2Marmara Universitesi Tip Fakdiltesi, Tibbi Biyoloji Anabilim Dall, Istanbul

3Marmara Universitesi Tip FakUltesi, Hematoloji ve immdiinoloji Anabilim Dali, istanbul

4Marmara Universitesi Tip Fakdiltesi, Romatoloji Anabilim Dali, Istanbul

5Marmara Universitesi Tip Fakdltesi, immdinoloji Anabilim Dall, istanbul

6Marmara Universitesi, Saglik Bilimleri Enstittist, Tibbi Biyoloji ve Genetik Anabilim Dali, Istanbul 7Marmara Universitesi Tip Fakdiltesi,
Patoloji Anabilim Dali, istanbul

UCUNCULUK 6DULU

“ANKILOZAN SPONDILIT VE AKUT ANTERIOR UVEITTE HLA-B*27 PEPTIDOMUNUN BiYOINFORMATIK
KARAKTERIZASYONU: BAGLANMA GUCU, MOLEKULER TAKLIT VE PATOJENIK MEKANIZMALAR”

Nazli Mert Oziipek!, Gékce Kenar Artin2, Gercek Sen?, Gizem Calibasi Kocal’, Yasemin Basbinar', ismail Sari?

Dokuz Eyliil Universitesi Onkoloji Enstitiisi, Translasyonel Onkoloji Anabilim Dali, [zmir
2Dokuz Eyliil Universitesi Tip Fakiltesi, Ic Hastaliklari Anabilim Dali, Romatoloji Bilim Dall, [zmir
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“21*t International Conference on Behcget’s
Disease” 25-27 Haziran 2025 tarihleri arasinda
Dr. Ahmet Giil baskanliginda Istanbul’da

diizenlenecektir.

LARGE VESSEL VASCULITIS AND
POLYMYALGIA RHEUMATICA
~ CONFERENCE

www IVV-pmr2026.com EU@ SOCIETY FOR

RHEUMATOLOGY

Bindroo et al. Cyclophosphamide-induced Stevens-Johnson syndrome

st
21 International Conference
on Behget's Disease

June 25-27,2026  Istanbul - TURKIYE A

cal
. 5
. :
LN v eedd

2026 .0rg

“LVV-PMR 2026 -Large Vessel Vasculitis and
Polymyalgia Rheumatica Conference” 1-2 Ekim
2026 tarihleri arasinda Dr. R. Haner Direskeneli
bagkanliginda Istanbul’da diizenlenecektir.
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26. Ulusal Romatoloji Kongresi 25-29 Kasim 2026 tarihlerinde Prof. Dr. Siilleyman Ozbek bagkanliginda
Antalya’da diizenlenecektir.
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