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Streszczenie w jezyku polskim

Wstep

Spondyloartropatie (SpA) to grupa chordb, w ktorych dochodzi do zapalenia stawow
kregostupa 1 tkanek okolokregostupowych, stawow obwodowych, przyczepow Sciegnistych
oraz zmian w narzadach poza uktadem ruchu. Wyrdznia si¢ posta¢ osiowg SpA (axSpA), w ktorej
dominujg objawy ze strony kregostupa oraz posta¢ obwodowa, manifestujaca si¢ gtownie zapaleniem
stawow konczyn dolnych, Sciegien i palcow. Wérdd objawow pozastawowych najczesciej obserwuje
si¢ zapalenie btony naczyniowej oka (uveitis), nastgpnie tuszczyce i nieswoiste zapalenia jelit (IBD,
ang. inflammatory bowel disease).

Patogeneza axSpA nie jest do konca poznana. Wazng role w rozwoju choroby odgrywaja
czynniki genetyczne i Srodowiskowe. Wsrod genéw duzy wktad w dziedziczno$¢ choroby ma ludzki
antygen leukocytarny B-27 (HLA-B27). Zidentyfikowano takze wiele loci poza gtdwnym uktadem
zgodnosci tkankowej (MHC). Funkcjonalnie niektére odpowiadaja za prezentacje antygenow, czesé
bierze udzial w odpowiedzi Th17, a inne reguluja funkcje makrofagdéw i komorek T.

Liczne pytania dotycza postgpowania z chorymi w praktyce klinicznej. Ze wzgledu na brak
specyficznych biomarkeréw rozpoznanie oparte jest na potaczeniu objawow klinicznych, wynikéw
badan laboratoryjnych i obrazowych. Rowniez badanie fizykalne w przypadku axSpA czesto jest
niemiarodajne, lekarze nie sg w stanie oceni¢ zapalenia stawoéw kregostupa. Proces diagnozy moze
trwac wiele lat. W terapii problemem jest brak skutecznosci lekéw u czgséci pacjentow lub dziatania
niepozadane. Inne pytania dotyczg wyboru leku dla konkretnego pacjenta lub dalszej terapii
w przypadku konieczno$ci zmiany farmaceutyku.

Cele badania

Celem badania byta préba znalezienia nowych biomarkerow zwigzanych z zachorowalno$cig
na axSpA, a takze prognozujacych wystapienie objawdw pozastawowych, czy skutecznos¢ terapii
anty-TNF (tumour necrosis factor). Ponadto poszukiwano czynnikéw ryzyka aktywnej postaci
choroby.

Material i metody

Grupa badana sktadata si¢ ze 106. chorych: 86. z rozpoznanym zesztywniajgcym zapaleniem
stawow kregostupa wg zmodyfikowanych kryteriow nowojorskich oraz 20. z rozpoznaniem
nieradiograficznej axSpA wg kryteriow ASAS. Grup¢ kontrolng stanowito 110. zdrowych osob.
Zebrano podstawowe dane kliniczne oraz informacje nt. obecnosci HLA-B27, wystgpowania
zapalenia stawow obwodowych, czy farmakoterapii axSpA. Opisano wystepowanie nastgpujacych
objawow pozastawowych: uveitis, zapalenia przyczepow $ciggnistych (enthesitis), tuszczycy oraz
IBD.

Obserwacja zaczela si¢ w momencie rozpoczecia terapii biologicznej anty-TNF,
po stwierdzeniu nieskutecznos$ci leczenia pierwszego stopnia lub gdy istniaty przeciwwskazania
do takiej terapii. Oznaczono parametry laboratoryjne: CRP i OB, morfologi¢, kreatynine,
aminotransferazy alaninowg 1 asparaginianowa. Aktywnos$¢ choroby oceniono za pomocg Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) oraz wizualnej skali analogowej bolu
plecow (VAS, ang. Visual Analogue Scale). Kolejne badania monitorujgce odpowiedz na terapi¢ anty-
TNF wykonano po dwunastu i dwudziestu czterech tygodniach (£ cztery tygodnie).

Do analizy genetycznej wybrano 10. polimorfizméw pojedynczego nukleotydu (SNP,
ang. single nucleotide polymorphism): ERAPI 1s2287987, ERAP2 12549782, FCGR2A4 rs1801274,
TNF 151800629, TNFRSFIA rs767455, TNFRSFIB 1s1061622, VDR 1s7975232, rs1544410,
1s2228570, rs731236.



Wyniki

Czestotliwos¢ genotypow 1 alleli nie réznita si¢ migdzy populacja badang a grupa kontrolna.
Analiza wystepowania objawOw pozastawowych wykazata zaleznosci dla genotypu ERAPI
152287987 AA i enthesitis (44 vs G+, p = 0,049) oraz TNFRSF 1B rs1061622 GG i uveitis (GG vs 1T,
p =0,042).

Opisano korelacje dotyczace aktywnosci choroby przed leczeniem anty-TNF dla TNFRSF1A
1s767455 TT oraz stezenia CRP (7T vs TC, p = 0,006), TNFRSFIB 151061622 GG oraz warto$ci
BASDAI(TT + TG vs GG, p=0,005; TG vs GG, p = 0,004) i VAS boélu kregostupa (77 + TG vs GG,
p =0,001; TG vs GG, p = 0,001; TT vs GG, p = 0,002), a takze dla BASDALI oraz polimorfizmow
VDR 152228570 TT (CT vs TT, p = 0,032; CC+ CT vs TT, p = 0,036) 1 157975232 AC (AA vs AC, p
=0,030).

Potencjat prognozowania skuteczno$ci leczenia anty-TNF wykazaty ERAPI rs2287987,
ERAP?2 152549782 oraz TNFRSFIB 151061622 w przypadku pomiaru OB. Ponadto, gdy aktywnos$¢
choroby oceniono za pomocag wartosci BASDAI, stwierdzono istotnie statystyczne zalezno$ci
dla TNFRSF1B 151061622, FCGR2A rs1801274, VDR rs731236 i VDR 17975232 (p < 0,05).

Whioski

SNP maja potencjal, zeby zosta¢ biomarkerami przewidujacymi przebieg axSpA, co moze
pozwoli¢ zidentyfikowa¢ pacjentdw zagrozonych ciezkim przebiegiem choroby lub wystapieniem
objawow pozastawowych i wczesniej zintensyfikowac leczenie w grupach ryzyka.

Genotyp ERAPI 152287987 AA wystepowal czesciej u pacjentdow z enthesitis, natomiast
TNFRSFIB 151061622 GG wsrdd chorych z uveitis.

Polimorfizmy TNFRSF1A4 15767455, TNFRSFIB 1s1061622, VDR 1s2228570 oraz VDR
1s7975232 korelowaty z aktywno$cig choroby przed rozpoczeciem leczenia anty-TNF, mierzong
stezeniem CRP oraz parametrami BASDAI 1 VAS boélu kregostupa.

Biomarkerami przewidujacymi odpowiedz na leczenie anty-TNF, oceniong za pomoca
BASDALI oraz wartos$ci OB, byty: ERAPI 1s2287987, ERAP2 1s2549782, TNFRSFIB 151061622,
FCGR2A 1s1801274, VDR 15731236 1 rs7975232. Profilowanie genetyczne moze pomdc w doborze
wlasciwego leku dla konkretnego pacjenta, maksymalizujgc dziatanie terapeutyczne i minimalizujgc
efekty uboczne. Takie postgpowanie otworzy droge do personalizacji terapii axSpA.



Streszczenie w jezyku angielskim

Introduction

Spondyloarthropathies (SpA) are a group of diseases in which there is inflammation in the
joints of the spine and peri-spinal tissues, peripheral joints, tendon attachments and involvement
of organs outside the musculoskeletal system. A distinction is made between the axial form of SpA
(axSpA), in which spinal symptoms predominate, and the peripheral form, manifested mainly
by inflammation of the joints of the lower limbs, tendons and fingers. Among extra-articular
manifestations, uveitis is the most common, followed by psoriasis and inflammatory bowel disease
(IBD).

The pathogenesis of axSpA is not fully understood. Genetic and environmental factors play
important roles in the development of the disease. Among the involved genes, human leukocyte
antigen B-27 (HLA-B27) has a large contribution to the heritability of the disease. A number of loci
outside the major histocompatibility complex (MHC) have also been identified. Functionally, some
are responsible for antigen presentation, some are involved in the Th17 response, and others regulate
macrophage and T-cell functions.

Numerous questions concern management in clinical practice. Due to the lack of specific
biomarkers, diagnosis is based on a combination of clinical symptoms as well as laboratory
and imaging results. Additionally, the physical examination for axSpA is often unreliable; doctors are
unable to assess arthritis of the spine. The diagnosis process can take many years. In therapy, there
are problems associated with a lack of efficacy of the drugs in some patients or drug-related side
effects. Other questions relate to the choice of medication for a particular patient or further therapy if
a change of pharmaceuticals is necessary.

Aim

The aim of this study was to find new biomarkers associated with the incidence of axSpA,
as well as predictors of extra-articular symptoms or the efficacy of anti-TNF (tumour necrosis factor)
therapy. In addition, risk factors for the active form of the disease were sought.

Materials and methods

The study group consisted of 106 patients: 86 patients with a diagnosis of ankylosing
spondylitis according to the modified New York criteria and 20 patients with a diagnosis
of nonradiographic axSpA according to the ASAS criteria. The control group consisted of 110 healthy
subjects. Basic clinical data and information on the presence of HLA-B27, occurrence of peripheral
arthritis and pharmacotherapy of axSpA were collected. The following extra-articular manifestations
have been reported: uveitis, enthesitis, psoriasis and IBD.

Observation began when anti-TNF biological therapy was initiated, after first-stage treatment
was found to be ineffective, or when there were contraindications to such therapy. Laboratory
parameters were determined: CRP and ESR, morphology, creatinine, alanine and aspartate
aminotransferases. Disease activity was assessed using the Bath Ankylosing Spondylitis Disease
Activity Index (BASDALI) and the Visual Analogue Scale (VAS) for back pain. Subsequent tests
monitoring the response to anti-TNF therapy were performed after twelve and twenty-four weeks (+
four weeks).

Ten single nucleotide polymorphisms (SNPs) were selected for genetic analysis: ERAP1
rs2287987, ERAP2 rs2549782, FCGR2A rs1801274, TNF rs1800629, TNFRSF1A rs767455,
TNFRSF1B rs1061622, VDR 157975232, rs1544410, rs2228570, and rs731236.

Results

Genotype and allele frequencies did not differ between the study population and the control
group. Analysis of the incidence of extra-articular symptoms showed correlations for ERAPI
genotype 152287987 AA and enthesitis (44 vs. G+, p = 0.049) as well as TNFRSFIB 151061622 GG
and uveitis (GG vs. TT, p = 0.042).



Correlations were described regarding disease activity before anti-TNF treatment
for TNFRSF 1A ts767455 TT and CRP levels (TT vs. TC, p = 0.006), TNFRSFIB rs1061622 GG and
BASDAI values (TT + TG vs. GG, p = 0.005; TG vs. GG, p = 0. 004) and VAS back pain (77 + TG
vs. GG, p =0.001; TG vs. GG, p = 0.001; TT vs. GG, p = 0.002), as well as for BASDAI and VDR
polymorphisms rs2228570 TT (CT vs. TT, p = 0.032; CC + CT vs. TT, p = 0.036) and rs7975232 AC
(44 vs. AC, p = 0.03).

The predictive potential of anti-TNF treatment efficacy was demonstrated by ERAPI
1s2287987, ERAP2 1s2549782 and TNFRSFIB 151061622 when measuring ESR. Moreover, when
disease activity was assessed by BASDALI score, statistically significant relationships were found for
TNFRSFIB 151061622, FCGR2A4 rs1801274, VDR rs731236 and VDR 157975232 (p < 0.05).

Conclusions

SNPs have the potential to become biomarkers predicting the course of axSpA, which can
identify patients at risk of severe disease or extra-articular manifestations and intensify treatment
earlier in at-risk patients.

The ERAPI rs2287987 AA genotype was more common in patients with enthesitis, while
TNFRSF1B 151061622 GG was more common among patients with uveitis.

The TNFRSFI1A 1s767455, TNFRSFIB 151061622, VDR 152228570 and VDR 1s7975232
polymorphisms correlated with disease activity before anti-TNF treatment, as measured by CRP
levels as well as BASDAI and VAS of back pain parameters.

Biomarkers with a predictive response to anti-TNF treatment, as assessed by BASDAI and
OB values, were ERAP1 rs2287987, ERAP2 rs2549782, TNFRSF1B rs1061622, FCGR2A rs1801274,
VDR 1s731236 and rs7975232. Based on genetic profiling, the right drug can be selected for a
particular patient, maximising the therapeutic effect and minimising side effects. This approach will
open the way to personalising axSpA therapy.



