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ABSTRACT

Objectives: The objective of this study was to examine the differences in clinical manifestations and comorbidities
in men and women with Sjogren’s syndrome (SS) treated at the University Hospital Centre Split. Methods: The data
were collected from outpatient clinics, inpatient facilities and the day hospital of the Department of Rheumatology and
Clinical Immunology of the Department for Internal Medicine of the University Hospital Centre Split. By inspecting
the protocol and archive of the medical history of the disease, we have collected various data such as the demographic
characteristics and the accompanying clinical manifestations and comorbidities. The SPSS 20 software for Windows
(IBM, New York, USA), y*test, Fishers test, Fisher-Freeman-Halton test, univariate logistic regression, Firth univariate
logistic regression and multivariate logistic regression were used in the statistical analysis. Results: Out of a total of 317
patients with SS, there were 17 (5.4%) men and 300 (94.6%) women. The median age of the patients was 64 (min-max:
19-89 years of age, Q1- Q3: 54-2 years of age). We have obtained a statistically significantly higher chance of develop-
ing lung diseases, vasculitis and lymphoma in men, and a statistically significantly higher chance of developing hypo-
thyroidism in women. By using the Fisher-Freeman-Halton test we have proved a statistically significant association of
the younger age group with thrombocytopenia and APS. In multivariate logistic regression in which age and gender
were taken as independent variables, we have confirmed the association of the primary SS (pSS) with the male gender
and the younger age group. Conclusion: Our study showed that men with Sjogren’s disease had a higher incidence of
lymphoma, vasculitis and lung involvement, while women had a higher incidence of hypothyroidism. Furthermore,
thrombocytopenia and APS were more common in younger patients. In contrast, cardiovascular diseases, hyperten-
sion, diabetes, dyslipidemia, osteoporosis, rheumatoid arthritis (RA), systemic sclerosis (SSc) and secondary SS (sSS)
were characteristically more common in elderly patients. Despite the fact that men are less likely to develop pSS, our
research shows that at the time of diagnosis, male patients have a more serious form of the disease than women. Nev-
ertheless, in order to draw precise conclusions on this issue, it is necessary to include the wider population in this re-
search and perform its follow-up over a longer time period.

Kevworbps: Sjogren’s syndrome, gender, clinical manifestations, vasculitis; lymphoma, lung diseases, comorbidi-
ties, Croatia
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SAZETAK

Cilj istrazivanja: Cilj istrazivanja bio je ispitati razlike u klinickim manifestacijama i komorbiditetima izmedu
muskaraca i Zena oboljelih od Sjogrenova sindroma (SS) lijecenih u KBC-u Split. Materijali i metode: Podatci su
prikupljeni iz ambulanta, stacionara i dnevne bolnice Zavoda za reumatologiju i klinicku imunologiju Klinike za unu-
tarnje bolesti KBC-a Split. Iz arhive medicinske dokumentacije prikupljena su demografska obiljezja te popratne
klinicke manifestacije i komorbiditeti. U statistickoj analizi koristen je paket SPSS 20 for Windows (IBM, New York,
SAD), x* test, Fisherov test, Fisher-Freeman-Haltonov test, univarijantna logisticka regresija, Firth univarijantna
logisticka regresija i multivarijantna logisticka regresija. Rezultati: Istrazivanje je obuhvatilo 317 ispitanika s dijagno-
zom SS-a: 17 (5,4%) muskaraca i 300 (94,6%) zena. Medijan Zivotne dobi ispitanika iznosio je 64 godine (min-maks:
19 - 89 god., Q1-Q3: 54 - 72 god.). Dobili smo statisticki znacajno vece izglede za nastanak plu¢nih bolesti, vaskulitisa
i limfoma u muskaraca te statisticki znacajno vece izglede za pojavnost hipotireoze u zena. Fisher-Freeman-Haltono-
vim testom dokazali smo statisticki znacajnu povezanost mlade dobne skupine s trombocitopenijom i antifosfolipid-
nim sindromom (APS). Multivarijantnom logistickom regresijom u kojoj smo kao nezavisne varijable uzeli dob i spol,
potvrdili smo povezanost primarnog SS-a (pSS) s muskim spolom i mladom dobnom skupinom. Zakljucci: Istrazivanje
je pokazalo da je u muskaraca sa SS-om bila veca pojavnost limfoma, vaskulitisa i zahvacenosti pluca, dok je u Zena bila
veca ucestalost hipotireoze. Trombocitopenija i APS ¢esce su se javljali u bolesnika mlade Zivotne dobi. Nasuprot tomu,
kardiovaskularne bolesti, hipertenzija, Se¢erna bolest, dislipidemija, osteoporoza, reumatoidni artritis (RA), sistemska
skleroza (SSc) i sekundarni SS (sSS) karakteristi¢no su bili ¢e$¢i u bolesnika starije zivotne dobi. Unato¢ ¢injenici da
su muskarci manje skloni razvoju pSS-a, nase istrazivanje pokazuje da muskarci imaju veci izgled za ozbiljniji oblik
bolesti naspram Zena. Ipak, za preciznije zakljucke potrebno bi bilo obuhvatiti $iru populaciju i pratiti je tijekom duljeg

razdoblja.

KLjUCNE RIJECT: Sjogrenov sindrom, klini¢ke manifestacije, spol, vaskulitis, limfom, plu¢ne bolesti, komorbidite-

ti, Hrvatska

INTRODUCTION

Sjogren’s syndrome (SS) is a chronic, slowly progres-
sive autoimmune disease characterized by lymphocytic
infiltration of exocrine glands resulting in dry mouth
(xerostomia) and dry eyes (xerophthalmia). The syn-
drome has unique clinical features, from organic auto-
immune exocrinopathy to systemic disease (1). Lungs,
kidneys, thyroid gland, muscles, heart, nervous system
and skin can be affected and symptoms of fatigue, de-
pression, cognitive disorders, pain and mild arthritis
are present (2). A small but significant number of pa-
tients develop lymphoma (1). The condition can be pri-
mary or secondary — as part of some other autoim-
mune event (3). The prevalence of primary Sjogren’s
syndrome (pSS) is ~ 0.5-1%, while secondary SS (sSS)
develops in 5-20% of patients with other autoimmune
diseases (1). Women develop SS significantly more of-
ten than men; the gender difference ranges between 9:1
and 19:1. Average age at first diagnosis of pSS is 56 years
old. However, the first symptoms may appear several
years before diagnosis (4). Some studies indicate that
the gender ratio and age distribution depend on the
ethnicity and geographical area of the researched popu-
lation. SS rarely occurs in children, and the onset has
been described as early as the fifth year of life (3). Most
patients with SS have symptoms related to impaired
salivary gland function. Patients mostly complain of
difficulty swallowing food, altered sense of taste, burn-
ing sensation in the mouth and more frequent occur-
rence of cavity. Oral candidiasis stands out as another

UVOD

Sjogrenov sindrom (SS) kronicna je, polako napre-
dujuca autoimuna bolest koju karakterizira limfocitna
infiltracija egzokrinih Zlijezda $to rezultira suho¢om
usta (kserostomijom) i suhim o¢ima (kseroftalmijom).
Sindrom ima jedinstvene klinicke znacajke, od organ-
ske autoimune egzokrinopatije do sistemske bolesti
(1). Mogu biti zahvacena pluca, bubrezi, Stitnjaca, mi-
8ici, srce, zivcani sustav i koza te su prisutni simptomi
umora, depresije, kognitivnih poremecaja, boli i bla-
gog artritisa (2). Mali, ali znacajan broj bolesnika raz-
vije limfom (1). Stanje moze biti primarno ili sekun-
darno - u sklopu nekog drugoga autoimunog zbivanja
(3). Prevalencija primarnoga Sjégrenovog sindroma
(pSS) je ~ 0,5 — 1%, dok se sekundarni SS (sSS) razvija
u 5 - 20% bolesnika s drugim autoimunim bolestima
(1). Zene razvijaju SS znatno &es¢e od muskaraca;
razlika u spolu krece se izmedu 9:1 i 19:1. Prosje¢na
dob u vrijeme prve dijagnoze pSS-a je 56 godina. Me-
dutim, prvi simptomi mogu se pojaviti godinama prije
dijagnoze (4). Pojedina istrazivanja ukazuju da omjer
spolova i dobna raspodjela ovise o etni¢koj pripadnosti
i geografskom podrudju ispitane populacije. SS se rijet-
ko javlja u djece, a opisani su pocetci ve¢ u petoj godini
zivota (3). Vecina bolesnika sa SS-om ima simptome
povezane s poremecenom funkcijom Zlijezda slinovni-
ca. Bolesnici se najvise Zale na poteskoce prilikom gu-
tanja hrane, izmijenjen osjet okusa, osjecaj Zarenja u
ustima te ucestalije pojave karijesa. Oralna kandidijaza
istice se kao jo$ jedna komplikacija kserostomije (5).

Reumatizam 2022;69(1):1-13



Marasovié Krstulovié D. i sur. Spolne razlike u Sjogrenovu sindromu. ..

Originalni znanstveni rad

complication of xerostomia (5). Ocular involvement is
the second main manifestation of SS (3). Almost three-
quarters of pSS patients present with signs or symptoms
of extraglandular disease, but only approximately 25%
of pSS patients develop moderate or severe extraglan-
dular disease (6). SS is associated with various respira-
tory symptoms. The most typical manifestations are
chronic interstitial lung disease (ILD) and tracheobron-
chial disease. The most common manifestation of ILD
is nonspecific interstitial pneumonia with fibrosis
(NSIP). Tracheobronchial disease is common and is
characterized by diffuse lymphocytic infiltration of the
airways. It can appear in the form of bronchial hyper-
reactivity, bronchiectasis, bronchiolitis or repeated re-
spiratory infections (7).

It is important to emphasize the association of SS
with other autoimmune diseases, especially with pri-
mary biliary cholangitis (PBC) and Hashimoto’s thy-
roiditis. PBC and SS are described as autoimmune epi-
thelitis in which apoptosis in both cases may be a key
element to explain the organic immune-mediated in-
jury of biliary epithelium and epithelium of exocrine
glands. Antimitochondrial antibodies in the serum of
patients with

SS detected by indirect immunofluorescence highly
predict the development of PBC during a five-year fol-
low-up period (8). Various studies have established the
coexistence of SS and autoimmune thyroid diseases
(AITD) and pointed to the fact that both diseases are
characterized by the presence of lymphocytic infil-
trates, especially CD4+ T lymphocytes and activation
of B cells. The presence of specific chemokines, such as
CXCL10, have been described in AITD as markers of
an inflammatory response leading to tissue destruc-
tion and consequent hypothyroidism, while in SS it has
been shown that glandular epithelial cells produce
CXCL9 and CXCL10, thereby contributing to the dam-
age of the salivary glands (9).

The development of B-cell non-Hodgkin’s lympho-
ma is the main complication of the disease and can oc-
cur in 5-7% of patients with SS, usually within 10 years
of diagnosis (6). In one study, an almost sevenfold
higher risk of developing lymphoma was found in SS
patients compared to the healthy population (10).

A meta-analysis of observational cohort studies
showed that pSS is characterized by an almost one and a
half times higher risk of cardiovascular diseases, includ-
ing coronary artery disease, acute coronary syndrome,
angina pectoris, ischemic heart disease and cerebrovas-
cular disease, compared to control subjects (11).

The goals of this paper were to examine the differ-
ences in clinical manifestations and comorbidities be-
tween men and women with SS treated at UHC Split
and to compare the results of our study with results
from the available literature.

Reumatizam 2022;69(1):1-13

Zahvacenost ociju druga je glavna manifestacija SS-a
(3). Gotovo tri Cetvrtine bolesnika s pSS-om ocituje se
znakovima ili simptomima izvanzljezdane bolesti, ali
samo priblizno 25% bolesnika s pSS-om razvija umje-
renu ili tesku izvanzljezdanu bolest (6). SS je povezan s
razli¢itim respiratornim simptomima. Najtipi¢nije ma-
nifestacije su kroni¢na intersticijska bolest plu¢a (ILD)
i traheobronhalna bolest. Najc¢es¢a je manifestacija
ILD-a nespecifi¢na intersticijska pneumonija s fibro-
znim promjenama (NSIP). Traheobronhalna bolest je
Cesta, a karakterizirana je difuznom limfocitnom infil-
tracijom di$nih putova. Moze se pojaviti u obliku bron-
halne hiperreaktivnosti, bronhiektazija, bronhiolitisa
ili ponovljenih respiratornih infekcija (7).

Bitno je istaknuti povezanost SS-a s drugim autoimu-
nim bolestima, posebno s primarnim bilijarnim kolan-
gitisom (PBC) i Hashimotovim tireoiditisom. PBC i §S
opisuju se kao autoimuni epitelitis u kojem apoptoza u
oba sluc¢aja moze biti klju¢ni element za objasnjenje or-
ganske imunoloski posredovane ozljede bilijarnog epite-
la i epitela egzokrinih zlijezda. Antimitohondrijska pro-
tutijela u serumu bolesnika sa SS-om otkrivena neizrav-
nom imunofluorescencijom visoko predvidaju razvoj
PBC-a tijekom petogodisnjeg razdoblja promatranja
(8). Razna istrazivanja utvrdivala su koegzistenciju SS-a
i autoimunih bolesti $titnjace (AITD) te su ukazala na
¢injenicu da obje bolesti karakterizira prisutnost limfo-
citnih infiltrata, posebno CD4+ T-limfocita i aktivacija
B-stanica. Prisutnost specificnih kemokina, kao $to je
CXCL10, opisani su u AITD-u kao biljezi upalnoga od-
govora koji dovode do unistenja tkiva i posljedi¢ne hi-
potireoze, dok je u SS-u pokazano da zljezdane epitelne
stanice stvaraju CXCL9 i CXCL10 pridonoseci time
o$tecenju zlijezda slinovnica (9).

Razvoj non-Hodgkinovog limfoma B-stanica pred-
stavlja glavnu komplikaciju bolesti i moze se javiti u 5
- 7% bolesnika sa SS-om, obi¢no unutar deset godina
od dijagnoze (6). U jednom istrazivanju utvrden je go-
tovo sedmerostruko veci rizik razvoja limfoma u SS
pacijenata u usporedbi sa zdravom populacijom (10).

Metaanaliza opservacijskih kohortnih studija poka-
zala je da pSS karakterizira gotovo jedan i pol puta veci
rizik od kardiovaskularnih bolesti, uklju¢uju¢i bolest
koronarnih arterija, akutni koronarni sindrom, anginu
pectoris, ishemijsku bolest srca te cerebrovaskularnih
bolesti, u usporedbi s kontrolnim ispitanicima (11).

Ciljevi ovoga rada bili su ispitati razlike u klinickim
manifestacijama i komorbiditetima izmedu muskaraca
i zena sa SS-om lijecenih u KBC-u Split te usporediti
rezultate naseg istrazivanja s rezultatima iz literature.

ISPITANICI I METODE

Provedeno istrazivanje je retrospektivno, opazajno i
presjecno. Koristeni su podatci iz ambulanta, staciona-
ra i dnevne bolnice Zavoda za reumatologiju i klinicku
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SUBJECTS AND METHODS

The conducted research is retrospective, observa-
tional and cross-sectional. Data from outpatient clin-
ics, inpatient facilities and day hospitals of the Division
of Rheumatology and Clinical Immunology of the De-
partment of Internal Medicine, Split University Hospi-
tal Centre were used. All patients older than 18 years of
age who were registered at the Division of Rheumatol-
ogy and Clinical Immunology from January Ist, 2010
to December 31st, 2020, and who had at least two vis-
its, examinations or hospitalizations at the Division
during the follow-up period. As an inclusion criterion,
we used the diagnosed SS according to the 2016 ACR/
EULAR criteria. By inspecting the patients’ medical
history, we collected data on age, gender, clinical man-
ifestations and comorbidities. From the clinical mani-
festations, we took into account the following: the exis-
tence of cutaneous manifestations, vasculitis, lympho-
ma, haematological and immunological manifesta-
tions, involvement of the joints, nervous system,
kidneys, lungs and gastrointestinal system. From the
group of comorbidities, we recorded the following:
cardiovascular diseases, hypertension, degenerative
diseases of the spine, hypothyroidism, diabetes (DM),
dyslipidemia, systemic infections, associated neo-
plasms and accompanying autoimmune diseases
(rheumatoid arthritis - RA, systemic lupus erythema-
tosus — SLE, systemic sclerosis — SSc).

We made a basic division of SS into pSS and sSS,
whereby we described each SS with an additional diag-
nosis of SLE, RA or SSc as secondary. We singled out
the overlap syndrome as a separate category and evalu-
ated it when it was prominent in the clinical findings.
In the cardiac involvement variable, we included dis-
eases of the pericardium, myocardium, endocardium,
heart valves and coronary blood vessels, as well as
heart rhythm disorders. Under haematological mani-
festations we included anaemia, leukopenia and
thrombocytopenia, and under immunological mani-
festations we included polyclonal hypergammaglobu-
linemia, IgA and IgG immunodeficiency, common
variable immunodeficiency, monoclonal gammopathy
and monoclonal gammopathy of undetermined sig-
nificance (MGUS). The study was approved by the Eth-
ics Committee of UHC Split.

Statistical processing

The collected data were entered into a computer da-
tabase, using the SPSS 20 software for Windows (IBM,
New York, USA). We used the ¥* test, Fisher’s test, Fish-
er-Freeman-Halton test, univariate logistic regression,
Firth univariate logistic regression and multivariate
logistic regression. A P-value of less than 0.05 was con-
sidered as statistically significant. Data are presented as
absolute values, percentages, OR odds ratio and 95%
confidence intervals 95% CI).

imunologiju Klinike za unutarnje bolesti KBC-a Split.
U istrazivanje su ukljuceni svi bolesnici stariji od 18
godina koji su evidentirani u Zavodu za reumatologiju
i klinicku imunologiju od 1. sije¢nja 2010. do 31. pro-
sinca 2020., a koji su u ispitivanom razdoblju imali
barem dva posjeta, pregleda ili hospitalizaciju u Zavo-
du. Kao kriterij ukljucenja uzeli smo dijagnosticirani
SS prema zajednickim ACR/EULAR kriterijima iz
2016. godine. Iz povijesti bolesti prikupili smo podatke
o dobi, spolu te klinickim manifestacijama i komorbi-
ditetima. Od klinickih manifestacija u obzir smo uzeli:
postojanje koznih promjena, vaskulitisa, limfoma, he-
matoloskih i imunoloskih manifestacija, zahvac¢enost
zglobova, Ziv¢anog sustava, bubrega, pluca i gastroin-
testinalnog sustava. Iz skupine komorbiditeta zabilje-
zili smo: kardiovaskularne bolesti, hipertenziju, dege-
nerativne bolesti kraljeznice, hipotireozu, $e¢ernu bo-
lest, dislipidemiju, sistemske infekcije, pridruzene neo-
plazme te popratne autoimune bolesti (reumatoidni
artritis - RA, sistemski eritemski lupus — SLE, sistem-
ska skleroza — SSc).

Napravili smo osnovnu podjelu SS-a na pSSi sSS, pri
¢emu smo svaki SS uz koji je postojala jos dijagnoza
SLE, RA ili SSc opisali kao sekundarni. Sindrom pre-
klapanja (sy overlap) izdvojili smo kao posebnu
kategoriju i evaluirali smo ju onda kada je bila istaknu-
ta u klinickim nalazima. U varijablu zahvacenosti srca
ukljucili smo bolesti perikarda, miokarda, endokarda,
sr¢anih zalistaka i koronarnih krvnih zila te poreme-
¢aj sr¢anog ritma. Pod hematoloske promjene uvrstili
smo anemiju, leukopeniju i trombocitopeniju, a pod
imunoloske manifestacije ubrojili smo poliklonsku hi-
pergamaglobulinemiju, imunodeficijenciju IgA i IgG,
obi¢nu varijabilnu imunodeficijenciju, monoklonalnu
gamapatiju te monoklonalnu gamapatiju neodredenog
znacenja (MGUS). Istrazivanje je odobrilo Eticko po-
vjerenstvo KBC-a Split.

Statisticka obrada

Prikupljeni podatci uneseni su u racunalnu bazu
podataka pri ¢emu smo koristili program SPSS 20 for
Windows (IBM, New York, SAD). Koristili smo ¥ test,
Fisherov test, Fisher-Freeman-Haltonov test, univa-
rijantnu logisticku regresiju, Firth univarijantnu logi-
sticku regresiju i multivarijantnu logisticku regresiju.
P-vrijednost manja od 0,05 uzeta je za statisticki zna-
¢ajnu. Podatci su prikazani kao apsolutne vrijednosti,
postotci, omjer izgleda (engl. odds ratio, OR) i 95-po-
stotni intervali pouzdanosti (engl. 95% CI).

REZULTATI
Istrazivanjem je obuhvaceno 317 bolesnika sa SS-om.
Medijan zivotne dobi ispitanika iznosio je 64 godine
(min-maks: 19 - 89 god.). Ispitanike smo prema dobi
podijelili u tri skupine: < 59 godina, 59 - 69 godina,

Reumatizam 2022;69(1):1-13
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TaBLE 1 Distribution of patients by age groups and type of clinical manifestations that did not differ significantly

between the genders

TABLICA 1. Raspodjela bolesnika prema dobnim skupinama i vrsti klinickih manifestacija koje se nisu statisticki znacajno
razlikovale medu spolovima

Gender/Spol
Total/Ukupno =
(n=317) Men/Muskarci | Women/Zene P

(n=17) (n=300)

Age groups (in yrs.) / Dobne skupine (god.) <59 111 (35) 9 (52.9) 102 (34)
59-69 101 (31.9) 4(23.5) 97 (32.3) 0.281°

> 69 105 (33.1) 4(23.5) 101 (33.7)

Cutaneous manifestations / Kozne promjene yes / da 115 (36.3) 7 (41.2) 108 (36) 0.666°
Kidneys / Bubrezi yes / da 41 (12.9) 1(5.9) 40 (13.3) 0.327°
GI system / GI sustav yes / da 70 (22.1) 7 (41.2) 63 (21) 0.068°
Nervous system / Ziv¢ani sustav yes / da 43 (13.6) 3(17.6) 40 (13.3) 0.712°
Depression / Depresija yes / da 34 (10.7) 3(17.6) 31 (10.3) 0.408°
Joints / Zglobovi yes / da 117 (36.9) 5(29.4) 112 (37.3) 0.51°
Haematological manifestations / Hematoloske promjene yes / da 49 (15.5) 4(23.5) 45 (15) 0.312°
Anaemia / Anemija yes / da 33 (10.4) 2(11.8) 31 (10.3) 0.693"
Thrombocytopenia / Trombocitopenija yes / da 9(2.8) 2(11.8) 7(2.3) 0.078°
Leukopenia / Leukopenija yes / da 5(1.6) 1(5.9) 4(1.3) 0.242°
Immunological manifestations / Imunoloske promjene yes / da 19 (6) 2 (11.8) 17 (5.7) 0.271°

Legend / Legenda: GI system = gastrointestinal system / gastrointestinalni sustav. *x*-test, *Fisher’s test / Fisherov test. Data are presented as
absolute value and percentage / Podatci su prikazani kao apsolutna vrijednost i postotak.

RESULTS

The research included 317 patients with SS. The me-
dian age of the subjects was 64 (min-max: 19-89). We
divided the subjects into 3 groups according to age: <
59, 59-69, > 69. Out of the total number of subjects
there were 17 (5.4%) men and 300 (94.6%) women.

Table 1 shows that there was no statistically signifi-
cant association of clinical manifestations with gender.
Nevertheless, it is worth emphasizing that the most
common cutaneous manifestations were Raynaud’s
phenomenon (RP) (15%), discoid lupus (11%), ery-
thematous cutaneous manifestations (8%) and alope-
cia (7%). The share of other recorded cutaneous mani-
festations is shown in Figure 1.

Likewise, in the category of nervous system diseases,
which we divided into central and peripheral nervous
system, the prevalence of central nervous system in-
volvement (epilepsy, demyelinating diseases, cerebro-
vascular disease, condition following meningoenceph-
alitis, CNS vasculitis, central vertigo, extrapyramidal
disorders, cerebrovascular insult, headache) was 5.7%,
and the share of peripheral neuropathies was 7.6%.

From the data shown in Table 2, it can be seen that
men have a higher frequency of lung diseases, vasculi-
tis, lymphoma and primary SS, while women have a
higher incidence of hypothyroidism.

Our results indicate a significant association be-
tween vasculitis and the male gender, with the propor-

Reumatizam 2022;69(1):1-13

> 69 godina. Od ukupnog broja ispitanika bilo je 17
(5,4%) muskaraca i 300 (94,6%) Zena.

Iz tablice 1 primjecuje se da nije bilo statisticki zna-
¢ajne povezanosti klinickih manifestacija sa spolom.
Unato¢ tomu, vrijedi naglasiti da su najc¢esc¢e kozne
promjene bile Raynaudov fenomen (RF) (15%), dis-
koidni lupus (11%), eritematozne promjene koze (8%)
i alopecija (7%). Udio ostalih zabiljezenih koznih pro-
mjena prikazan je na slici 1.

Jednako tako, u kategoriji bolesti zivéanog sustava,
koju smo podijelili na sredisnji i periferni zivcani su-
stav, prevalencija zahvacenosti sredi$njega Ziv¢anog
sustava (epilepsija, demijelinizacijske promjene, cere-
brovaskularna bolest, stanje po meningoencefalitisu,
CNS vaskulitis, centralni vertigo, ekstrapiramidni po-
remecaji, cerebrovaskularni inzult, glavobolja) iznosila
je 5,7%, a udio perifernih neuropatija 7,6%.

Iz podataka prikazanih u tablici 2 uocava se da je u
muskaraca veca ucestalost plu¢nih bolesti, vaskulitisa,
limfoma i primarnog SS-a, dok je u Zena veca pojav-
nost hipotireoze.

Nasi rezultati ukazuju na znacajnu povezanost va-
skulitisa i muskog spola, pri ¢emu je udio vaskulitisa
Cetiri puta ve¢i u muskaraca nego u zena. Kao najéesci
oblik istice se krioglobulinemicki vaskulitis s prevalen-
cijom od 29%, potom leukocitoklasti¢ni vaskulitis
(17%) te CNS i sistemski oblik vaskulitisa (12%). No-
dularni i urtikarijalni vaskulitis imali su najmanju po-
javnost (6%).
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< Stika 1. Udio razli¢itih koznih promjena u bolesnika sa Sjogrenovim sindromom
TaBLE 2 Distribution of Sjogren’s syndrome patients according to type of disease and clinical manifestations
where a significant difference between the genders was proven.
TaBLICA 2. Raspodjela bolesnika prema vrsti klinickih manifestacija gdje je nadena znacajna razlika medu spolovima
Total / Ukupno | Men / Muskarci | Women / Zene P OR (95% CI) P
Primary SS / Primarni SS yes / da 204 (64.4) 16 (94.1) 188 (62.7) 0.008* 9.5 (1.2-72.9) 0.03¢
Vasculitis / Vaskulitis yes / da 16 (5) 3(17.6) 13 (4.3) 0.047° | 4.7 (1.2-18.5) | 0.026¢
Lymphoma / Limfom yes / da 9(2.8) 3(17.6) 6(2) 0.009* | 10.5(2.4-46.4) | 0.002¢
Lung diseases / Plu¢ne bolesti yes / da 46 (14.5) 6 (35.3) 40 (13.3) 0.024°> | 3.5(1.2-10.1) | 0.018¢
Hypothyroidism / Hipotireoza yes / da 89 (28.1) 0(0) 89 (29.7) 0.004° | 14.8 (0.8-271.1) | 0.07°

Legend/ Legenda: SS = Sjogren’s syndrome / Sjogrenov sindrom. °x2-test, *Fisher’s test / Fisherov test, ‘Fisher-Freeman-Halton test, “logistic
regression / logisticka regresija, °Firth logistic regression / Firth logisticka regresija. Data are presented as absolute value and percentage / Po-

datci su prikazani kao apsolutna vrijednost i postotak

tion of vasculitis being 4 times higher in men than in
women. The most common form is cryoglobulinemic
vasculitis with a prevalence of 29%, followed by leuko-
cytoclastic vasculitis (17%) and CNS and systemic vas-
culitis (12%). Nodular and urticarial vasculitis had the
lowest incidence (6%).

The frequency of lung diseases is 2.7 times higher in
men than in women. Figure 2 shows the share of differ-
ent lung diseases, of which we single out interstitial
lung disease as the most represented entity. It should
be emphasized that pulmonary fibrosis was the most
common form of ILD with a 40% incidence, followed
immediately by idiopathic interstitial pneumonia with
a 20% incidence and sarcoidosis with a 16% incidence,
while the fewest recorded cases were bronchiolitis ob-
literans with organized pneumonia (8%).

Table 2 also shows that the proportion of lymphoma
is 8.8 times higher in men than in women, while the

Ucestalost plu¢nih bolesti veca je 2,7 puta u muska-
raca nego u zena. Na slici 2 prikazan je udio razlicitih
pluénih bolesti od kojih izdvajamo intersticijsku bolest
pluca kao najzastupljeniji entitet. Valja naglasiti da je
plu¢na fibroza bila najces¢i oblik ILD-a s 40-postot-
nom pojavnos$cu, a odmah nakon nje slijedi idiopatska
intersticijska pneumonija s 20-postotnom i sarkoidoza
sa 16-postotnom ucestalo$¢u, dok je najmanje bilo za-
biljezenih slucajeva bronhiolitisa obliteransa s organi-
ziranom pneumonijom (8%).

Iz tablice 2 takoder je vidljivo da je udio limfoma 8,8
puta ve¢i u muskaraca nego u Zena, dok je vjerojatnost
limfoma 10,5 puta ve¢a u muskaraca nego u Zena. Svi
evaluirani limfomi u istrazivanju bili su upravo non-
Hodgkinov tip limfoma.

Od ukupno 89 slucajeva dijagnoze hipotireoze svih
89 dijagnosticirano je u Zena pa je time udio zena s hi-
potireozom bio 29,7%, a u muskaraca u nasem uzorku

Reumatizam 2022;69(1):1-13
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FIGURE 2 Proportion of certain lung

diseases in Sjogren’s syndrome patients

Stika 2. Udio pojedinih plucnih bolesti u bolesnika sa Sjogrenovim sindromom

TaBLE 3 Odds ratio (OR) with 95% confidence interval for clinical manifestations significantly associated with age groups.

TaBLICA 3. Omjer izgleda (OR) uz 95-postotni interval pouzdanosti za klinicke manifestacije koje su statisticki znacajno povezane
s dobnim skupinama

Age groups / Dobne skupine

) ) ) Reference level OR for group p OR for group P
Haematological manifestations / Referentni nivo / OR za skupinu 59-69 / OR za skupinu > 69
/ Hematoloske promjene
Group / Skupina < 59 0.8 (0.6-1.1) 0.206¢ 0.6 (0.4-0.9) 0.02¢
) Reference level OR for group P OR for group P
Thrombocytopenia / Referentni nivo / OR za skupinu < 59 / OR za skupinu > 69
/ Trombocitopenija
Group / Skupina 59-69 14.6 (0.8-262.1) 0.07¢ 4.9 (0.2-104.9) 0.31¢

Legend / Legenda: OR = odds ratio / omjer izgleda. “logistic regression / logisticka regresija, °Firth logistic regression / Firth logisticka regresija

chance of lymphoma is 10.5 times higher in men than
in women. All lymphomas evaluated in the study were
non-Hodgkin’s lymphoma.

Out of a total of 89 cases of diagnosis of hypothy-
roidism, all 89 were diagnosed in women, so the pro-
portion of women with hypothyroidism was 29.7%,
and taking into account the men in our sample it was
0%. Thus, by the resulting calculation, it can be con-
cluded that the chance of hypothyroidism is 14.8 times
higher in women than in men.

We also analysed clinical manifestations and comor-
bidities in relation to three age groups (<59, 59-69 and
> 69) because these three age groups are adjusted ac-
cording to gender. Out of the clinical manifestations,
haematological manifestations including thrombocy-
topenia were statistically significantly different be-
tween age groups (Table 3).

The attached table shows that the chance of occur-
rence of haematological manifestations in the group of
patients aged 59-69 years old is 20% lower compared
to the group of patients <59 years old (P= 0.206), while
the chance of occurrence of haematological manifesta-
tions in the group of patients > 69 years old is by 40%

Reumatizam 2022;69(1):1-13

0%, a posljedi¢nim izracunom vjerojatnost hipotireoze
je 14,8 puta veca u Zena nego u muskaraca.

Analizu klinickih manifestacija i komorbiditeta na-
pravili smo i u odnosu na tri dobne skupine (< 59, 59
- 691> 69 godina) jer su te tri dobne skupine usklade-
ne prema spolu. Od klinickih manifestacija, hemato-
loske promjene uklju¢ujudi trombocitopeniju statistic-
ki su se znacajno razlikovale medu dobnim skupinama
(tablica 3).

Iz prilozene tablice vidljivo je da je vjerojatnost po-
javnosti hematoloskih promjena u skupini bolesnika
dobi od 59 - 69 godina za 20% niza u odnosu na skupi-
nu bolesnika <59 godina (P = 0,206), dok je vjerojat-
nost pojavnosti hematoloskih promjena u skupini bo-
lesnika > 69 godina za 40% niZa u odnosu na skupinu
bolesnika < 59 godina (P = 0,02). Nastavno na analizu
zastupljenosti klini¢kih manifestacija, vjerojatnost po-
javnosti trombocitopenije u skupini bolesnika < 59 go-
dina visa je 14,6 puta nego u skupini bolesnika dobi od
59 - 69 godina (P = 0,07), dok je vjerojatnost pojavno-
sti trombocitopenije u skupini bolesnika > 69 godina
za 4,9 puta veca nego u bolesnika dobi od 59 - 69 godi-
na (P =0,31).
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TABLE 4 Odds ratio (OR) with 95% confidence interval for comorbidities significantly associated with age groups.
TABLICA 4. Omjer izgleda (OR) uz 95-postotni interval pouzdanosti za komorbiditete koji su znacajno povezani s dobnim skupinama

Age groups / Dobne skupine

Reference level OR for group OR for group
/ Referentni nivo / OR za skupinu P / OR za skupinu P
group / skupina <59 59-69 >69
Cardiovascular diseases 1.6 (1.04-2.5) 0.03¢ 2.9 (1.9-4.3) <0.0001¢
/ Kardiovaskuarne bolesti
Hypertension / Hipertenzija 2.5(1.8-3.4) <0.0001¢ 4.3 (3.1-6.1) <0.0001¢
Degenerative diseases of the spine 1.5 (1.1-2.01) 0.004¢ 1.9 (1.4-2.5) <0.0001¢
/ Degenerativne bolesti kraljeznice
Osteoporosis / Osteoporoza 2.1(1.3-3.3) 0.0012¢ 2.5(1.6-3.9) <0.0001¢
DM 2.9 (0.0-8.2) 0.051¢ 3.8 (1.3-10.5) 0.011¢
RA 1.6 (1.1-2.3) 0.015¢ 1.7 (1.2-2.5) 0.002¢
SSc 1.7 (0.7-3.9) 0.219¢ 2.4 (1.1-5.1) 0.027¢
Secondary SS / Sekundarni SS 1.7 (1.2-2.4) 0.003¢ 1.9 (1.3-2.6) 0.00044¢
Dyslipidemia / Dislipidemija 1.9 (1.2-2.9) 0.008¢ 2.3 (1.5-3.6) 0.0002¢
APS 0.6 (0.3-1.24) 0.178¢ 0.35 (0.12-1) 0.0508¢

Legend / Legenda: DM= diabetes mellitus / Secerna bolest; RA= rheumatoid arthritis / reumatoidni artritis; SSc = systemic sclerosis / sistem-
ska skleroza ; SS= Sjogren’s syndrome / Sjogrenov sindrom ; APS= antiphospholipid syndrome / antifosfolipidni sindrom. ¢logistic regression /

logisticka regresija

lower compared to the group of patients <59 years old
(P=0.02). Following the analysis of the prevalence of
clinical manifestations, the chance of occurrence of
thrombocytopenia in the group of patients <59 years is
14.6 times higher than in the group of patients 59-69
years old (P= 0.07), while the chance of occurrence of
thrombocytopenia in the group of > 69 years old by 4.9
times higher than in patients 59-69 years old (P=0.31).

Although there was no statistically significant cor-
relation in the prevalence of kidney diseases with gen-
der (Table 1) and among the observed age groups, it is
certainly important to point out that in the study we
had a total of 41 (12.9%) patients with one of the diag-
nosed kidney diseases, of which one (5.9%) was a man,
and 40 (13.3%) were women. Out of the 41 cases of
kidney disease, there was one biopsy-confirmed tubu-
lointerstitial nephritis (TIN) with renal tubular acido-
sis type I and one TIN with mesangio proliferative glo-
merulonephritis.

All significantly associated comorbidities with SS,
shown in Table 4, were associated with age groups in a
positive direction, i.e. with increasing age, the propor-
tion of patients also increased, with the exception of
APS, which in our cohort was recorded in 3.8% cases,
which was negatively related to age groups. For this
reason, when performing the logistic regression for
these comorbidities, we used the group < 59 years old
as the reference level. The probability of occurrence of
APS in the group of patients aged 59-69 years old is
40% lower compared to the group of patients <59 years
old (P=0.178), while the probability of APS in the
group of patients >69 years old is 65% lower compared
to the group patients <59 years old (P=0.0508).

Tako nije bilo statisticki znacajne povezanosti u preva-
lenciji bubreznih bolesti sa spolom (tablica 1) i medu
promatranim dobnim skupinama, svakako je vazno
istaknuti da smo u istrazivanju ukupno imali 41 (12,9%)
pacijenta s jednom od dijagnosticiranih bubreznih bole-
sti, od cega je jedan (5,9%) bio muskarac, a 40 (13,3%)
zena. Od 41 slucaja bubrezne bolesti, bio je jedan biopsi-
jom potvrden tubulointersticijski nefritis (TIN) s renal-
nom tubularnom acidozom tipa I i jedan TIN s mezan-
gioproliferativnim glomerulonefritisiom.

Svi komorbiditeti znac¢ajno povezani sa SS-om, prika-
zani u tablici 4, bili su povezani s dobnim skupinama u
pozitivnom smjeru, tj. s porastom dobi rastao je i udio
bolesnika, s iznimkom APS-a koji je u nasoj kohorti za-
biljezen u 3,8% slucajeva, a koji je s dobnim skupinama
bio povezan u negativnom smjeru. Zbog toga smo kod
izvodenja logisticke regresije za ove komorbiditete kao

TABLE 5 Results of multivariate logistic regression
between Sjogren’s syndrome, age and gender.
TABLICA 5. Rezultati multivarijantne logisticke regresije
izmedu primarnog Sjogrenova sindroma, dobi i spola

Dependent | Independent
variable variable o
/ Zavisna / Nezavisne s e P
varijabla varijable
CELGyRe, 8.7 (1.1-66.9) | 0.038
(women / Zene¥)
Primary SS/ Age groups
Primarni SS |/ Dobne skupine ot
(5969 years of age | 21 (12739 | 0.013
/ godina*)

Legend / Legenda: SS = Sjogren’s syndrome / Sjogrenov sindrom.
* reference level / referentni nivo, ** logistic regression / logisticka re-
gresija, *** for the group <59 years / za skupinu < 59 godina
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Men / Muskarci

104

Primary SjS / Primarni SjS
Ho

8 H1

Number / Broj

<59 yrs/god >69 yrs/god

Age groups / Dobne skupine

59-69 yrs/god

Age /Dob <59 g.: N pS§=9;
Age / Dob > 69 g.: N pSS§=3;
Age /Dob 59 - 69 g.: N pSS = 4
0 = absence of pSS in one male of the age group > 69 years / odsustvo
PSS kod jednog muskarca iz dobne skupine > 69 godina (diagnosis /
dijagnoza: sSS)
Legend / Legenda: N = number /broj ; pSS = primary Sjogrens syn-
drome / primarni Sjogrenov sindrom ; sSS = secondary Sjogren’s syn-
drome / sekundarni Sjogrenov sindrom
FIGURE 3 Distribution of primary Sjogren’s syndrome (pSS)
according to the age groups among males
SLIKA 3. Raspodjela bolesnika s primarnim Sjogrenovim
sindromom (pSS) u muskaraca prema dobnim skupinama

Using multivariate logistic regression in which we
took each of the observed clinical manifestations and
comorbidities as dependent variables, and gender and
age groups as independent variables, we confirmed
the association of pSS with gender and age groups (Ta-
ble 5, Figures 3 and 4).

From the presented results, it can be concluded that
the probability of primary SS in the group of patients
<59 years old is 2.1 times higher compared to the group
of patients 59-69 years old (P=0.013). The chance of
occurrence of primary SS in men is 8.7 times higher
than in women (P=0.038). From the results of the mul-
tivariate logistic regression (Figures 3 and 4), it can be
seen that in men, once they develop S, it is usually pSS
without other associated autoimmune diseases, in con-
trast to women who often already have a known diag-
nosis of RA or SLE which is often followed by sSS. In
our study, the number of diagnosed sSS was 79, of
which only one was male and 78 were female.

DISCUSSION

The main results of our research indicate the exis-
tence of obvious differences in clinical manifestations
and comorbidities between men and women suffering
from SS. With statistical significance, we proved that
gender and lung diseases are related in our sample of
subjects. The more frequent incidence of lung disease
in men with SS was also confirmed by a study conduct-
ed by Swedish authors (12). Male gender is widely rec-
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Women / Zene

80 Primary SjS / Primarni SjS

mo
m1

[=2)
o
1

Number / Broj
S
o
|

20

>69 yrs/god
Age groups / Dobne skupine

59-69 yrs/god

<59 yrs/god

Age / Dob < 59 yrs. of age /god.: N pSS=74;

Age / Dob > 69 yrs. of age / god.: N pSS= 60;

Age / Dob 59-69 yrs. of age /god.: N pSS= 54

0 = absence of pSS in a certain number of women in all age groups |

izostanak pSS-a kod odredenog broja Zena u svim dobnim skupina-

ma (diagnosis /dijagnoza: sSS and / i syndrome overlap)

Legend/Legenda: pSS = primary Sjogrens syndrome / primarni

Sjogrenov sindrom ; sSS = secondary Sjogren’s syndrome / sekundarni

Sjogrenov sindrom

FIGURE 4 Distribution of primary Sjégrens syndrome (pSS)

according to age groups among females

SLIKA 4. Raspodjela bolesnika s primarnim Sjogrenovim
sindromom u Zena prema dobnim skupinama

referentni nivo uzimali skupinu < 59 godina. Izgled za
pojavnost APS-a u skupini bolesnika dobi od 59 - 69
godina 40% je manji u odnosu na skupinu bolesnika <
59 godina (P = 0,178), dok je vjerojatnost APS-a u sku-
pini bolesnika > 69 godina 65% manja u odnosu na sku-
pinu bolesnika < 59 godina (P = 0,0508).

Multivarijantnom logistickom regresijom u kojoj smo
kao zavisnu varijablu uzeli svaku od promatranih klini¢-
kih manifestacija i komorbiditeta, a kao nezavisne varija-
ble spol i dobne skupine, potvrdili smo povezanost pSS-a
sa spolom i s dobnim skupinama (tablica 5, slike 3 i 4).

Iz prikazanih rezultata moze se zaklju¢iti da je vjero-
jatnost primarnog SS-a u skupini bolesnika < 59 godina
2,1 puta visa u odnosu na skupinu bolesnika dobi od 59
- 69 godina (P = 0,013). Vjerojatnost pojavnosti primar-
nog SS-a u muskaraca visa je 8,7 puta u odnosu na Zene
(P =0,038). Iz rezultata multivarijantne logisticke regre-
sije (slike 3 i 4) moze se vidjeti da se u muskaraca, jed-
nom kad razviju SS, obi¢no radi o pSS-u bez drugih pri-
druzenih autoimunih bolesti, za razliku od Zena koje
¢esto ve¢ od ranije imaju poznatu dijagnozu RA ili SLE-
a, nakon kojih nerijetko uslijedi i sSS. U nasem je istra-
zivanju broj dijagnosticiranih sSS-a bio 79, od cega je
bio samo jedan muskarac, a 78 zena.

RASPRAVA

Glavni rezultati naseg istrazivanja ukazuju na posto-
janje znacajnih razlika u pojavnosti pojedinih klini¢-
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ognized as a risk factor for the development of intersti-
tial lung disease. The reasons for such male dominance
are poorly understood, however, they could be the re-
sult of higher seropositivity, exposure to environmen-
tal pollutants and more frequent smoking. Idiopathic
pulmonary fibrosis is the most common form of inter-
stitial lung disease detected in pSS and is more pre-
ventable in men (13, 14).

In the study, we also proved a significant association
of lymphoma with gender. A study of almost 1,000 pa-
tients with pSS reported a higher incidence of lympho-
ma in men, while a study by Vasaitis et al. showed that
men compared to women had a shorter average time
from pSS diagnosis to lymphoma diagnosis (1 vs. 8
years) and more often had lymphoma localized in the
salivary glands (56% vs. 29%) (12, 15).

Horvath et al. found that autoimmune thyroiditis is
highly prevalent in women and, according to our study,
no cases were found in men, in contrast to 7% occur-
rence in women (16). Such results are explained by the
fact that systemic autoimmune diseases characteristi-
cally appear more often in women, which emphasizes
the importance of female sex hormones in the patho-
genesis of these diseases. Estrogen metabolites, espe-
cially their hydroxylated forms, increase the rate of B-
cell differentiation leading to increased production of
autoantibodies and activation of T-cells with conse-
quent secretion of pro-inflammatory cytokines.

The study by Striki¢ Pula et al also testifies to the
higher prevalence of thyroid disease in women in gen-
eral. in which it was noted that women have a 47%
lower chance of euthyroidism than men. In addition,
women had 1.57 times the odds of antibody-positive
euthyroidism, 2.1 times the odds of subclinical hyper-
thyroidism, 2.37 times the odds of clinical hypothy-
roidism, and 1.58 times the odds of subclinical hypo-
thyroidism (17).

We showed a significant association between vascu-
litis and male gender, but the small number of men in
the sample should be taken into account. A higher fre-
quency of vasculitis in men was also recorded in a
study in which men presented more often with La/SSB,
Ro/SSA and ANA positivity, which resulted in higher
immune activity (18). This increased response of the
immune system could have contributed to the more
frequent occurrence of vasculitis. This is supported by
the observations of Scofield’s study, in which a connec-
tion was observed between the occurrence of vasculitis
and certain immunological changes, such as hypocom-
plementemia, cryoglobulinemia, and the presence of
anti-Ro and La antibodies (19).

The most common observed cutaneous manifesta-
tion was RP, which was present in a total of 22 (7%)
patients and with a higher frequency in women. Here
we also included patients who were diagnosed with
CREST syndrome. In other studies, this prevalence
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kih manifestacija i komorbiditeta izmedu muskaraca i
zena oboljelih od SS-a. Sa statistickom znacajnosc¢u
dokazali smo da su u nasem uzorku ispitanika spol i
pluéne bolesti povezani. Ces¢u pojavnost bolesti pluca
u muskaraca sa SS-om potvrdila je i studija $vedskih
autora (12). Muski spol siroko je prepoznat kao ¢imbe-
nik rizika za razvoj intersticijske bolesti pluca. Razlozi
za takvu dominaciju muskog spola slabo su shvaceni,
medutim, mogli bi biti posljedica vece seropozitivno-
sti, izlozenosti okoli$nim zagadivacima i ¢esceg puse-
nja. Idiopatska plucna fibroza najces¢i je oblik intersti-
cijske bolesti pluca otkriven u pSS-u i ima vecu preva-
lenciju u muskaraca (13, 14).

U istrazivanju smo takoder dokazali znacajnu pove-
zanost limfoma sa spolom. Studija na gotovo 1000 bo-
lesnika s pSS-om izvijestila je o ve¢oj ucestalosti pojave
limfoma u muskaraca, dok je istrazivanje Vasaitisa i
suradnika pokazalo da su muskarci u usporedbi sa ze-
nama imali krace prosjecno vrijeme od dijagnoze pSS-
a do dijagnoze limfoma (jedna godina nasuprot osam
godina) i ¢e$¢e su imali limfom lokaliziran u slinovni-
cama (56% naspram 29%) (12, 15).

Horvath i suradnici utvrdili su da je autoimuni tiroidi-
tis visoko prevalentan u Zena te, sukladno nasem istrazi-
vanju, nije pronaden nijedan slu¢aj u muskaraca, za razli-
ku od 7% pojave u Zena (16). Ovakvi rezultati objasnjava-
ju se ¢injenicom da se sistemske autoimune bolesti ka-
rakteristicno ¢e$¢e pojavljuju u Zena, ¢ime se naglasava
vaznost zenskih spolnih hormona u patogenezi ovih bo-
lesti. Metaboliti estrogena, posebno hidroksilirani oblici,
povecavaju brzinu diferencijacije B-stanica, $to dovodi
do povecanog stvaranja autoprotutijela i aktivacije T-sta-
nica s posljedi¢nim lucenjem proupalnih citokina.

O vecoj prevalenciji bolesti $titnjace u zena opcenito,
takoder, svjedoci i studija Striki¢ Pula i suradnika u
kojoj je zabiljezeno da Zene imaju 47% nize izglede za
eutireozu od muskaraca. Uz to, Zene su imale 1,57 puta
vece izglede za eutireozu s pozitivnim antitijelima, 2,1
puta vece izglede za subklinicku hipertireozu, 2,37
puta vece izglede za klini¢ku hipotireozu i 1,58 puta
vece izglede za subklinicku hipotireozu (17).

Prikazali smo znacajnu povezanost vaskulitisa i
muskog spola, no treba uzeti u obzir premali broj mus-
karaca u uzorku. Veca ucestalost vaskulitisa u muska-
raca zabiljezena je i u studiji u kojoj su se muskarci
CeSCe prezentirali s La/SSB, Ro/SSA i ANA pozitiv-
noscu, $to je rezultiralo ve¢com imunoloskom aktiv-
noscu (18). Upravo taj pojacani odgovor imunoloskog
sustava mogao je pogodovati ¢e$¢oj pojavnosti vaskuli-
tisa. Tomu u prilog idu opazanja Scofieldove studije u
kojoj je uocena povezanost izmedu nastanka vaskuli-
tisa i odredenih imunoloskih promjena kao $to su hi-
pokomplementemija, krioglobulinemija te prisutnost
anti-Ro i La-protutijela (19).

Najcesca uocena kozna promjena bio je RE koji je
bio prisutan u ukupno 22 (7%) pacijenta i s ve¢om
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was up to 33% (20, 21). The different geographical ar-
eas where the research was conducted could explain
this difference in results. It is known that a colder cli-
mate can exacerbate the development of RP along with
other risk factors, such as emotional stress. A higher
frequency of RP in women was also proven in the stud-
ies of Brandt et al. and Horvath et al. (2, 16). Sex hor-
mones are considered to play an important role in the
pathogenesis of RP, whereby the incidence of RP-like
vasospastic reactions increases with oestrogen admin-
istration and in the preovulatory period (22).

In the study by Narvéez et al. the prevalence of kidney
diseases in pSS was 9%, where 38 cases out of 39 were in
women, according to the results of our research (23). It
should be emphasized that our study included patients
with pSS and with sSS that developed as part of some
other autoimmune disease. We emphasize this especial-
ly in the analysis of kidney diseases, where certainly a
good part of the total kidney disorders can be attributed
to the primary disease, for example SLE, in which sSS
developed, and kidney involvement is a consequence of
lupus nephritis. To determine the true prevalence of
kidney involvement in pSS, while excluding the influ-
ence of associated diseases, such as SLE, it is necessary to
perform kidney biopsy more often.

In the Sjogrenser study, which included 437 patients
with pSS, the prevalence of gastrointestinal complaints
was 16.2% (24). Gastritis was the most recorded
(29.5%), which was also the case in our study, but with
an even higher percentage (48.6 %). Atrophic gastritis
appears to be age-related as its incidence increases with
age, which may explain the different research results.
Under gastrointestinal diseases, we also classified PBC,
of which there were four in total, and all PBCs were
diagnosed in women.

Numerous sources report CNS involvement in pSS
with a frequency of 2-5% (25, 26). Similar results were
shown by our research, in which the prevalence of CNS
involvement was 5.7%, of which all forms of CNS in-
volvement were also diagnosed in women. The same
observations were made by the study of Ramirez Sepul-
vedo et al. (18). Peripheral neuropathies are a more
common form of neurological manifestations in pSS
and occur in 5-15% of cases (27). In a cohort study in
which there were 400 patients with pSS, a frequency of
peripheral neuropathies of 7% was recorded, which is
almost equal to the result of our research, where this
incidence was 7.6% (28).

In the analysis of haematological manifestations in
relation to age groups, we found a statistically signifi-
cant association between thrombocytopenia and age.
The more frequent incidence of thrombocytopenia at a
younger age was also proven by the study by Maria
Ramos-Casals et al. which was conducted on a Spanish
cohort (29). In her research, Ro/La positive patients

Reumatizam 2022;69(1):1-13

ucestalos¢u u zena. Ovdje smo ubrojili i pacijente koji-
ma je evidentiran CREST sindrom. U drugim istra-
Zivanjima ta je prevalencija iznosila do 33% (20, 21).
Razli¢ita geografska podrucja u kojima su se provodila
istrazivanja mogla bi objasniti ovakvu razliku u rezul-
tatima. Poznato je da hladnija klima moze pogodovati
razvoju RF-a zajedno s drugim c¢imbenicima rizika,
kao $to je npr. emocionalni stres. Veca ucestalost RF-a
u Zena dokazana je i u studijama Brandta i suradnika te
Horvatha i suradnika (2, 16). Smatra se da spolni hor-
moni imaju vaznu ulogu u patogenezi RF-a, pri ¢emu
se incidencija vazospasti¢nih reakcija sli¢cnih RF-u
povecava primjenom estrogena i u preovulacijskom
razdoblju (22).

U studiji Narvédeza i suradnika prevalencija bub-
reznih bolesti u pSS-u iznosila je 9%, pri cemu je 38 od
39 slucajeva bilo u zena, sukladno rezultatima naseg
istrazivanja (23). Potrebno je naglasiti da su u nasem
istrazivanju bili ukljuceni pacijenti s pSS-om i sSS-om
koji se razvio u sklopu neke druge autoimune bolesti.
To posebno isticemo kod analize bubreznih bolesti,
gdje se zasigurno dobar dio ukupnih bubreznih pore-
mecaja moZe pripisati primarnoj bolesti, primjerice
SLE-u u sklopu kojeg se razvio sSS, a zahvacenost
bubrega posljedica je lupusa nefritisa. Kako bi se utvr-
dila prava prevalencija zahvacenosti bubrega u pSS-u,
a pritom isklju¢io utjecaj pridruzenih bolesti, poput
SLE, nuzno je ¢e$ce provoditi biopsiju bubrega.

U studiji Sjogren SER, koja je obuhvatila 437 pacije-
nata s pSS-om, prevalencija gastrointestinalnih tegoba
iznosila je 16,2% (24). Najvise je bilo zabiljezenih ga-
stritisa (29,5%), sto je takoder bio slucaj i u nasem
istrazivanju, ali s jo§ ve¢im postotkom (48,6%). Cini
se da je atrofi¢ni gastritis povezan s dobi jer se njegova
ucestalost povecava s godinama, $to moze objasniti
razlicite rezultate istrazivanja. Pod gastrointestinalne
bolesti svrstali smo i PBC kojih je ukupno bilo cetiri,
pri ¢emu su svi PBC dijagnosticirani u Zena.

Brojni izvori navode zahvac¢enost CNS-a u pSS-u s
ucestalos¢u od 2 - 5% (25, 26). Sli¢ne je rezultate poka-
zalo i nase istrazivanje u kojem je prevalencija zahvace-
nosti CNS-a iznosila 5,7% od ¢ega su svi oblici zahvace-
nosti CNS-a takoder dijagnosticirani u Zena. Jednaka
opazanja imala je i studija Ramireza Septlveda i surad-
nika (18). Periferne neuropatije ce$¢i su oblik neurolos-
kih manifestacija u pSS-u ijavljaju se u 5 - 15% slucajeva
(27). U kohortnom istrazivanju u kojem je bilo 400 pa-
cijenata s pSS-om zabiljezena je ucestalost perifernih
neuropatija od 7% , $to je gotovo jednako rezultatu na-
$eg istrazivanja, gdje je ta pojavnost iznosila 7,6% (28).

U analizi hematoloskih manifestacija u odnosu na
dobne skupine statisticki znacajnu povezanost dobili
smo izmedu trombocitopenije i dobi. Ced¢u pojavnost
trombocitopenije u mladoj dobi dokazalo je i istraziva-
nje Marie Ramos-Casals i suradnika na $panjolskoj
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were recognized at a younger age with a higher fre-
quency of positive diagnostic tests (parotid scintigra-
phy, salivary gland biopsy), enlarged parotid glands,
more frequent extraglandular manifestations (Rayn-
aud’s phenomenon - RP, arthralgias, arthritis, vasculi-
tis, kidney involvement and peripheral neuropathy)
and cytopenia (leukopenia and thrombocytopenia)
and positive immune markers (ANA, RF and cryo-
globulins) in univariate analysis (29).

Out of the comorbidities that we observed in the re-
search, namely cardiovascular diseases, hypertension,
degenerative diseases of the spine, diabetes, dyslipid-
emia and associated autoimmune diseases (RA, SLE,
SSc), all of them occurred significantly more often in
older patients. In addition to age, which is one of the
key risk factors for the development of the above-men-
tioned conditions, the characteristics of SS, including
inflammation and specific treatment, which contribute
to the development of concomitant diseases, also stand
out. In a study by Pérez-De-Lis et al. it was found that
elevated levels of CRP in patients with pSS may con-
tribute to a higher frequency of atherosclerotic cardio-
vascular damage, and glucocorticoid therapy was
clearly associated with a higher prevalence of cardio-
vascular risk factors, especially diabetes, hypertension
and hypertriglyceridemia (30).

In our study, APS showed a negative correlation with
age groups, i.e., with increasing age, the proportion of
patients decreased. In a Brazilian study, the frequency of
APS in patients with pSS was 3%, which is in accordance
with our results (3.8%). Prolonged lupus anticoagulant
(LAC) in pSS is a predictor of stroke and deep vein
thrombosis, especially in young patients (31). This is
consistent with our observations where APS occurs more
often in younger age groups with statistical significance.

CONCLUSION

The results of our research indicate the existence of
obvious differences in clinical manifestations and co-
morbidities between women and men suffering from
SS. Lung diseases, lymphoma and vasculitis occurred
many times more often in men than in women, in con-
trast to hypothyroidism, which is significantly associ-
ated with the female gender. All cases of PBC and CNS
involvement were recorded in women, while pSS was
significantly associated with male gender and younger
age. Thrombocytopenia and APS also had a higher in-
cidence in younger age groups. The probability of de-
veloping SS is lower in men than in women, but men
who develop SS are more likely to have a more severe
form of the disease.

CONFLICT OF INTEREST STATEMENT: The authors de-
clare no conflict of interest.
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kohorti (29). U njenom su istrazivanju Ro/La-pozitiv-
ni pacijenti bili prepoznati u mladoj Zivotnoj dobi s
vecom ucestalos¢u pozitivnih dijagnostickih testova
(parotidna scintigrafija, biopsija zlijezda slinovnica),
povecanim parotidama, ¢e$¢im izvanzljezdanim mani-
festacijama (Raynaudov fenomen - RE, artralgije, ar-
tritis, vaskulitis, zahvacenost bubrega i periferna
neuropatija) i citopenijom (leukopenija i trombocito-
penija) te pozitivnim imunoloskim biljezima (ANA,
RF i krioglobulini) u univarijantnoj analizi (29).

Od komorbiditeta koje smo promatrali u istraziva-
nju, a to su kardiovaskularne bolesti, hipertenzija, de-
generativne bolesti kraljeznice, $ecerna bolest (SB),
dislipidemija te pridruzene autoimune bolesti (RA,
SLE, SSc), svi su se znacajno ¢esce javljali u bolesnika
starije Zivotne dobi. Osim dobi, koja je jedan od klju¢-
nih ¢imbenika rizika za razvoj navedenih stanja, isticu
se i osobine SS-a uklju¢ujudi upalu i specificno lijece-
nje koji doprinose nastanku popratnih bolesti. U istra-
zivanju Pérez-De-Lis i suradnika utvrdeno je da povi-
$ene razine CRP-a u bolesnika s pSS-om mogu dopri-
nijeti vecoj ucestalosti aterosklerotskih kardiovasku-
larnih oS$tecenja, a terapija glukokortikoidima bila je
ocito povezana s ve¢com prevalencijom kardiovaskular-
nih ¢imbenika rizika, posebno Secerne bolesti, hiper-
tenzije i hipertrigliceridemije (30).

APS je u naSem istrazivanju pokazao negativnu ko-
relaciju s dobnim skupinama, tj. s porastom dobi sma-
njivao se udio bolesnika. U brazilskom istrazivanju
ucestalost APS-a u pacijenata s pSS-om iznosila je 3%,
§to je sukladno nasim rezultatima (3,8%). Produljen
lupus antikoagulans (LAC) u pSS-u prediktor je moz-
danog udara i duboke venske tromboze, posebno u
mladih bolesnika (31). To je u skladu s nasim opazanji-
ma u kojima se APS sa statistickom znacajno$cu cesce
javlja u mladim dobnim skupinama.

ZAKLJUCAK

Rezultati naseg istrazivanja upucuju na postojanje
ocitih razlika u klinickim manifestacijama i komorbi-
ditetima izmedu Zena i muskaraca oboljelih od SS-a.
Plu¢ne bolesti, limfom i vaskulitis visestruko su se
cesce javljali u muskaraca nego u Zena, za razliku od
hipotireoze koja je znacajno povezana sa zenskim spo-
lom. Svi slu¢ajevi PBC-a i zahvacenosti CNS-a zabilje-
zeni su u zena, dok je pSS znacajno povezan s muskim
spolom i mladom Zivotnom dobi. Trombocitopenija i
APS takoder su imali ¢e$¢u pojavnost u mladim dob-
nim skupinama. Vjerojatnost obolijevanja od SS-a ma-
nja je u muskaraca nego u zena, ali muskarci koji obole
od SS-a imaju vece izglede za tezi oblik bolesti.

[ZJAVA O SUKOBU INTERESA: Autori izjavljuju da nisu u
sukobu interesa.
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ASSOCIATION BETWEEN CUTANEOUS MANIFESTATIONS
AND CLINICAL FEATURES OF IgA VASCULITIS

POVEZANOST KOZNIH MANIFESTACIJA
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ABSTRACT

Introduction: IgA vasculitis (IgAV) is the most common systemic vasculitis in childhood. Purpuric rash is a man-
datory criterion for diagnosing IgAV, it is mostly localized on the lower extremities and gluteal region, although it can
also appear atypically affecting the face, trunk and upper extremities. In the most severe cases, ulcerations, necrosis
and bullae can be present. Objectives: To evaluate the characteristics of cutaneous manifestations in patients with IgAV
and to examine its association with clinical features. Subjects and methods: Retrospective analysis of data from patients
with IgAV diagnosed and treated at the Referral Centre for Paediatric and Adolescent Rheumatology of the Ministry
of Health of the Republic of Croatia, in the period from January 2009 to December 2021. Results: IgAV was diagnosed
in 234 patients, 124 boys and 110 girls with the median (range) age at the time of diagnosis of 6.5 (4.5-8.2) years. All
patients had a purpuric rash, and in 127 of them (54.3%) IgAV began with a rash. Cutaneous manifestations were most
often presented in the form of palpable purpura and/or petechiae (87.2%) and in all patients were localized on the
lower extremities. In 103 patients (44%) purpuric rash spread further to the upper extremities, trunk and/or face. At
least one skin relapse occurred in 47 patients (20.1%). The most severe cutaneous manifestations which included ul-
cerations and necrosis developed in 11 patients (4.7%). Patients with cutaneous manifestations spread above the waist
had a more statistically significant gastrointestinal involvement compared to patients with cutaneous manifestations
affecting the lower extremities and gluteal region (50.5% vs. 36.6%, p=0.033), higher incidence of IgA vasculitis ne-
phritis (IgAVN) (31.1% vs. 19.8%, p=0.048) and were more frequently treated with systemic glucocorticoids (68% vs.
52.7%, p=0.018) and angiotensin-converting enzyme inhibitors (14.5% vs. 5.3%, p=0.016). Almost all patients with
ulcerations and necrosis required treatment with systemic glucocorticoids compared to the rest (90.9% vs.
57.8%,p=0.031). Conclusion: We observed that patients with purpuric rash spread above the waist have more frequent-
ly affected gastrointestinal system and a higher incidence of IgAVN. The prevalence of ulcerations and necrosis in IgAV
is less common than the standard purpuric rash and this group of patients required systemic glucocorticoid therapy.

Key worps: IgA vasculitis, cutaneous manifestations, children
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SAZETAK

Uvod: IgA vaskulitis (IgAV) najces¢i je sistemski vaskulitis dje¢je dobi. Purpuri¢ni osip kljucan je kriterij za
dijagnozu IgAV-a, a najéesce je rasprostranjen po donjim udovima i gluteusima, iako moze biti prosiren i na atipi¢nim
mjestima poput lica, trupa i gornjih udova. U najtezim slucajevima mogu biti prisutne ulceracije, nekroze i bule.
Cilj: Utvrditi osobitosti koznih promjena u bolesnika s IgAV-om te ispitati njihovu povezanost s klinickim znacajkama.
Ispitanici i metode: Retrospektivna analiza podataka bolesnika s IgAV-om dijagnosticiranih i lije¢enih u Referentnom
centru za pedijatrijsku i adolescentnu reumatologiju Ministarstva zdravstva RH, u razdoblju od sije¢nja 2009. do pro-
sinca 2021. godine. Rezultati: IgAV je dijagnosticiran u 234 bolesnika, 124 djecaka i 110 djevojcica s medijanom (ras-
ponom) dobi u trenutku dijagnoze 6,5 (4,5 — 8,2) godina. Svi su bolesnici imali kozni osip, a u njih 127 (54,3%) IgAV
jeizapoceo osipom. Kozne promjene najcesce su bile zastupljene u obliku palpabilne purpure i/ili petehija (87,2%) i u
svih bolesnika bile su lokalizirane po donjim udovima. U 103 bolesnika (44%) kozni osip se dalje prosirio na ruke, trup
i/ili lice. U 47 bolesnika (20,1%) doslo je do barem jednog recidiva koznih promjena. Najteze kozne promjene u vidu
ulceracija i nekroza razvilo je 11 bolesnika (4,7%). Bolesnici s koznim promjenama pro$irenim iznad donjih udova
imali su statisticki znacajno ce$¢e zahvacen gastrointestinalni sustav u odnosu na bolesnike s koznim osipom ograni-
¢enim na donje udove i glutealno (50,5% u odnosu na 36,6%, p=0,033), vecu pojavnost nefritisa (IgAVN) (31,1% u
odnosu na 19,8%, p=0,048) te su ¢esce lijeceni sistemskim glukokortikoidima (68% u odnosu na 52,7%, p=0,018) i
inhibitorima angiotenzin konvertaze (14,5% u odnosu na 5,3%, p=0,016). Gotovi svi bolesnici s ulceracijama i nekro-
zama zahtjevali su lijecenje sistemskim glukokortikoidima u odnosu na sve preostale bolesnike (90,9% u odnosu na
57,8%, p=0,031). Zakljucak: Uo¢ili smo da bolesnici s koznim osipom prosirenim iznad donjih udova imaju ¢esce za-
hvaden gastrointestinalni sustav i ¢es¢u pojavu IgAVN-a. UCestalost ulceracija i nekroza u IgAV-u rjeda je od klasi¢ne
slike koznog osipa i takvi bolesnici zahtijevali su lijecenje sistemskim glukokortikoidima.

KLju¢NE RIJECT: IgA vaskulitis, kozne manifestacije, djeca

INTRODUCTION

IgA vasculitis (IgAV), formerly known as Henoch-
Schonlein purpura (HSP), is the most common form
of childhood vasculitis with an estimated worldwide
annual incidence of 3-55.9 cases per 100,000 children
(1-3). In the Republic of Croatia, the average annual
incidence of IgAV is 6.79 per 100,000 children (4). Pal-
pable purpura and/or petechiae without thrombocyto-
penia and other underlying coagulation disorders are a
recognizable feature of the disease and at the same
time a necessary criterion in making a diagnosis (5).
The purpuric rash is most often spread on the extensor
sides of the lower extremities and the gluteal region,
although it can also be spread to the upper extremities,
abdomen, face and ears. In the beginning, the skin le-
sions appear as clusters of erythema, urticaria and
maculopapular rash, and then they turn into petechiae,
ecchymoses and purple induration up to 1 cm in diam-
eter, which are distributed on the previously changed
skin. The skin lesions then change colour from red and
purple to brownish and fade after ten days, leaving
some patients with areas of gradual hyperpigmenta-
tion (6). Less than 5% of children may develop necro-
sis, ulceration and bullae on the skin, while the appear-
ance of such skin forms has been described in as many
as 60% of adult patients (7). In such cases, as well as
with skin lesions that are diffusely distributed, it is rec-
ommended to perform a skin biopsy to rule out other
forms of vasculitis, especially ANCA-associated vascu-
litis (8). A skin biopsy in patients with IgAV shows leu-
kocytoclastic vasculitis characterized by fibrinoid ne-

Reumatizam 2022;69(1):14-23

UVOD

IgA vaskulitis (IgAV), otprije poznat kao Henoch-
-Schonleinova purpura (HSP), najces¢i je vaskulitis
djec¢je dobi s procijenjenom svjetskom godi$njom in-
cidencijom izmedu 3 i 55,9 na 100.000 djece (1-3). U
Republici Hrvatskoj prosjecna godisnja incidencija
IgAV-aje 6,79 na 100.000 djece (4). Palpabilna purpura
i/ili petehije bez trombocitopenije i drugoga podleze-
¢eg koagulacijskog poremecaja prepoznatljivo su obi-
ljezje bolesti te ujedno i neophodan kriterij u postavlja-
nju dijagnoze (5). Purpuri¢ni osip najcesce je raspro-
stranjen po ekstenzornim stranama donjih udova i
gluteusima, premda moze biti prosiren i na gornje
udove, trbuh, lice i uske. U pocetku se kozne lezije oci-
tuju kao grozdovi eritema, urtike i makulopapulozni
osip, a potom prelaze u petehije, ekhimoze i ljubicaste
induracije promjera do 1 cm koje su rasporedene iz-
medu prethodno promijenjene koze. Kozne lezije
potom mijenjaju boju od crvene i ljubi¢aste do sme¢-
kaste boje, da bi nakon desetak dana izblijedjele ostav-
ljajuci kod pojedinih bolesnika podrucja postupalne
hiperpigmentacije (6). U manje od 5% djece moze do¢i
i do razvitka nekroza, ulceracija i bula na kozi, dok je
pojava takvih koznih oblika opisana u ¢ak 60% odra-
slih bolesnika (7). U takvim slucajevima, kao i kod
koznih lezija koje su difuzno rasprostranjene, prepo-
ruceno je napraviti i biopsiju koze kako bi se isklju-
¢ili drugi vaskulitisi, posebno vaskulitisi povezani s
ANCA-om (8). Biopsija koze u bolesnika s I[gAV-om
pokazuje leukocitoklasti¢ni vaskulitis koji obiljezava
fibrinoidna nekroza malih krvnih Zila papilarnog der-
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crosis of the small blood vessels of the papillary dermis
(capillaries, venules and arterioles), perivascular oe-
dema and neutrophil infiltration with neutrophil nu-
cleus fragmentation, while direct immunofluorescence
of the skin shows predominant IgA deposits and com-
plement component C3 in the dermis. (5). And while
the purpuric rash usually passes spontaneously, that is,
with the application of short-term symptomatic treat-
ment, the most severe cutaneous forms require special
therapy. In addition to that, some previous studies have
already shown that the prevalence of purpuric rash as
well as recurrences of purpura can significantly con-
tribute to the increased risk for the occurrence of more
severe gastrointestinal forms of the disease as well as
the development of IgA vasculitis nephritis (IgAVN),
the most significant chronic complication of the dis-
ease (9-12). The aim of this paper is to show the cuta-
neous manifestations in IgAV and to determine the as-
sociation of their characteristics with the clinical and
laboratory features of the disease and the selection of
therapy.

SUBJECTS AND METHODS

In the period from January 2009 to December 2021,
a retrospective study was conducted at the Division of
Clinical Immunology, Allergology and Rheumatology
at the Department of Paediatrics, University Hospital
Centre Zagreb, the Referral Centre for Paediatric and
Adolescent Rheumatology of the Ministry of Health of
the Republic of Croatia, which included patients
younger than 18 years of age who are diagnosed with
IgAV according to the EULAR/PRINTO/PRES criteria
(5). The research was approved by the Ethics Commit-
tee of the University Hospital Centre Zagreb and the
School of Medicine, University of Zagreb. Demo-
graphic, clinical and laboratory data on patients were
collected from a database based on medical records.
Demographic data included the patient’s gender and
age at the time of IgAV diagnosis, while clinical data
included the duration of hospitalization expressed in
days, the leading initial symptom of the disease, the
presence and type of prodromal infection, isolated mi-
crobiological agents, the prevalence of purpuric rash,
joint involvement, gastrointestinal, renal and urogeni-
tal system, the presence of severe cutaneous changes
(ulcerations, necrosis, bullae), time from the onset of
the disease to the onset of nephritis (in days), systolic
blood pressure values, skin biopsy, kidney biopsy, type
of medication and number of relapses. Purpuric rash is
categorized into one of two groups according to its
prevalence: 1. purpuric rash localized on the lower ex-
tremities and the gluteal region; 2. purpuric rash spread
above the lower extremities to the upper extremities,
trunk and face (generalized purpura). Disease relapse
was defined as the recurrence of symptoms and signs
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misa (kapilare, venule i arteriole), perivaskularni edem
i neutrofilna infiltracija s fragmentacijom njihovih jez-
gara, dok nalaz direktne imunofluorescencije koze po-
kazuje predominantne IgA depozite i C3 komponente
komplementa u dermisu (5). I dok purpuri¢ni osip uo-
bi¢ajeno prolazi spontano, odnosno na primjenu krat-
kotrajnoga simptomatskog lijecenja, najtezi kozni obli-
ci zahtijevaju posebnu terapiju. Osim toga, ve¢ su neka
prethodna istrazivanja pokazala da rasprostranjenost
purpuri¢nog osipa kao i recidivi purpure mogu znacaj-
no pridonositi pove¢anom riziku za nastanak tezih
gastrointestinalnih oblika bolesti, kao i razvitku IgA
vaskulitis nefritisa (IgAVN), najznacajnije kronic¢ne
komplikacije bolesti (9-12). Cilj ovog rada jest prika-
zati kozne manifestacije u IgAV-u te utvrditi poveza-
nost njihovih osobitosti s klinickim i laboratorijskim
znacajkama bolesti te odabir terapije.

ISPITANICI I METODE

U razdoblju od sijecnja 2009. do prosinca 2021. u Za-
vodu za klinicku imunologiju, reumatologiju i alergolo-
giju Klinike za pedijatriju Klinickoga bolnickog centra
Zagreb, Referentnom centru za pedijatrijsku i adoles-
centnu reumatologiju Ministarstva zdravstva Republike
Hrvatske, provedeno je retrospektivno istrazivanje u
koje su ukljuceni bolesnici mladi od 18 godina s postav-
lienom dijagnozom IgAV-a sukladno EULAR/PRIN-
TO/PRES kriterijima (5). Istrazivanje je odobrilo Eticko
povjerenstvo Klinickoga bolni¢kog centra Zagreb i Me-
dicinskog fakulteta Sveucilista u Zagrebu. Demografski,
klini¢ki i laboratorijski podatci o bolesnicima prikuplje-
ni su iz baze podataka temeljene na medicinskoj doku-
mentaciji. Demografski podatci ukljucivali su spol i dob
pri dijagnozi IgAV-a, dok su klinicki podatci ukljucivali
trajanje hospitalizacije izrazene u danima, vodeci pocet-
ni simptom bolesti, postojanje i vrstu prodromalne in-
fekcije, izolirane mikrobioloske uzro¢nike, rasprostra-
njenost purpuri¢nog osipa, zahvacenost zglobova, ga-
strointestinalnog sustava, bubrega i urogenitalnog su-
stava, prisutnost teskih koznih promjena (ulceracije,
nekroze, bule), vrijeme od pocetka bolesti do pojave
nefritisa (u danima), vrijednosti sistolickoga krvnog tla-
ka, biopsiju koze, biopsiju bubrega, vrstu lijekova i broj
relapsa. Purpuricni je osip prema rasprostranjenosti ka-
tegoriziran u jednu od dvije skupine: 1. purpuri¢ni osip
lokaliziran na donjim udovima i glutealno; 2. purpuric-
ni osip prosiren iznad donjih udova na gornje udove,
trup i lice (generalizirana purpura). Relaps bolesti defi-
niran je kao ponovna pojava simptoma i znakova
karakteristicnih za IgAV nakon asimptomatskog razdo-
blja u trajanju od najmanje jednog mjeseca. Laboratorij-
ski nalazi ukljucivali su upalne pokazatelje: sedimentaci-
ju eritrocita (SE), C-reaktivni protein (CRP) i feritin;
broj eritrocita, hemoglobin, hematokrit, broj leukocita,
broj trombocita; biokemijske pretrage krvi: kreatinin,
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characteristic of IgAV after an asymptomatic period of
at least one month. Laboratory findings included in-
flammatory indicators: erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), and ferritin; red
blood cell count, haemoglobin, haematocrit, white
blood cell count, platelet count; biochemical blood
tests: creatinine, urea, estimated glomerular filtration
rate (eGFR), total proteins, serum albumins; coagula-
tion factor tests: prothrombin time (PT), activated par-
tial thromboplastin time (APTT), fibrinogen, D-di-
mers; urine tests: presence of erythrocyturia (defined
as >5 erythrocytes in urine sediment) and/or protein-
uria (defined as >2+ proteins in urine sediment), albu-
min/creatinine ratio in urine (values >3 mg/mmol
were considered pathological); 24-hour urine analysis
for quantification of proteinuria (defined as >0.15 g/
day of total excreted proteins); immunological tests:
immunoglobulin classes (IgA, IgG, IgM, total IgE), an-
tinuclear antibodies (ANA), complement components
C3 and C4, total complement activity (CH50), anti-
streptolysin O titer (ASTO) and faecal occult blood
test (FOBT). Microbiological tests performed on pa-
tients with a history of infection included a nasopha-
ryngeal swab.

Statistical processing of the data was performed using
the MedCalc program for the Windows operating sys-
tem, and the data were presented in tables and graphics.
The normality of data distribution was tested using the
Shapiro-Wilk test. Continuous variables for values that
do not have a normal distribution are shown as the me-
dian and interquartile range (25 to 75 percentiles), and
categorical variables are shown as percentages. Differ-
ences in categorical variables between two groups of pa-
tients were examined using the x2 test and Fisher’s exact
test, and in quantitative variables using the Mann-Whit-
ney U test. All p-values lower than 0.05 were considered
as statistically significant.

RESULTS

In the period from 1st January 2009 to 31st Decem-
ber 2021, 234 patients were diagnosed with IgAV,
among whom there were 124 boys and 110 girls, in a
ratio of 1.13:1 with a median age of 6.5 (4,5-8,2) years
of age at the time of the diagnosis. Table 1 shows the
demographic and clinical characteristics of patients
with IgAV.

The most common skin efflorescences in the men-
tioned cohort of patients were papules in combination
with purpuric changes, which were present in 122 pa-
tients (52.2%). The next most frequent occurrences
were isolated petechiae, which were present in 82 pa-
tients (35%), while the rarest was a combination of pur-
puric and macular changes (in 15 patients, or 6.4%).
Purpuric changes with hematomas were present in 4
patients (1.7%). 11 patients (4.7%) had severe cutane-
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ureju, procijenjenu glomerularnu filtraciju (engl. esti-
mated glomerular filtration rate, eGFR), ukupne protei-
ne, serumske albumine; koagulacijske pretrage: pro-
trombinsko vrijeme (PV), aktivirano parcijalno trom-
boplastinsko vrijeme (APTV), fibrinogen, D-dimere;
pretrage urina: prisutnost eritrociturije (definirane kao
>5 eritrocita u sedimentu urina) i/ili proteinurije (defi-
nirane kao >2+ proteina u sedimentu urina), omjer al-
bumin/kreatinin u urinu (vrijednosti >3 mg/mmol sma-
trane su patoloskim); analizu 24-satnog urina za kvanti-
fikaciju proteinurije (definirane kao >0,15 g/dU sve-
ukupno izlu¢enih proteina); imunoloske pretrage:
razrede imunoglobulina (IgA, IgG, IgM, ukupni IgE),
antinuklearna antitijela (ANA), C, i C, komponente
komplementa, razinu ukupnog komplementa (CH,),
antistreptolizinski O titar (ASTO) i analizu stolice na
okultno krvarenje. Mikrobioloske pretrage u bolesnika s
anamnezom infekcije ukljucivale su obrisak nosne slu-
znice i zdrijela.

Statisticka obrada podataka izvr$ena je pomocu pro-
grama MedCalc za operativni sustav Windows, a po-
datci su prikazani tabli¢no i graficki. Normalnost ras-
podjele podataka ispitivana je pomoc¢u Shapiro-Wil-
kovljevog testa. Kontinuirane varijable za vrijednosti
koje nemaju normalnu distribuciju prikazane su kao
medijan i interkvartilni raspon (od 25 do 75 centile), a
kategoricke varijable prikazane su u postotcima. Raz-
like u kategorijskim varijablama izmedu dviju grupa
pacijenata ispitivane su pomocu x2 testa i Fisherovog
egzaktnog testa, a u kvantitativnim pomoc¢u Mann-
Whitneyjevog U-testa. Sve p-vrijednosti manje od 0,05
smatrane su statisticki znac¢ajnima.

REZULTATI

U razdoblju od 1. sije¢nja 2009. do zaklju¢no 31.
prosinca 2021. dijagnosticirano je 234 bolesnika s
IgAV-om, medu kojima je bilo 124 djecaka i 110 dje-
vojcica, u omjeru 1,13:1 s medijanom dobi od 6,5 (4,5
- 8,2) godina u trenutku dijagnoze. U tablici 1 prika-
zane su demografske i klinicke karakteristike bolesnika
s IgAV-om.

Najcesce kozne eflorescencije u navedenoj kohorti
bolesnika bile su papule u kombinaciji s purpuri¢nim
promjenama, koje su bile prisutne u 122 bolesnika
(52,2%). Sljedece su po ucestalosti bile izolirane petehi-
je, koje je imalo 82 bolesnika (35%), dok je najrjede bila
zastupljena kombinacija purpuri¢nih i makuloznih pro-
mjena (u 15 bolesnika odnosno njih 6,4%). Purpuri¢ne
promjene uz hematome bile su prisutne u Cetiri bolesni-
ka (1,7%). Teske kozne promjene, ulceracije i nekroze
imalo je 11 bolesnika (4,7%). U 47 bolesnika (20,1%)
kozne promjene imale su barem jedan recidiv. Kozni
osip lokaliziran po nogama i glutealno imao je 131 bole-
snik (56%), u 50 bolesnika je osip osim donjih udova
zahvatio i ruke (21,4%), dok su 53 bolesnika imala za-
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TABLE 1 Demographic and clinical features in IgAV patients, N=234
TABLICA 1. Demografska i klinicka obiljezja bolesnika s IgAV-om, N = 234

IgAV patients with skin IgAV patients with skin
lesions only on the lower lesions spread above the
o o extremities'(l.\l=13v1). lower extremiFie.s (N=V1(?3) S
Characteristic / Obiljezje /1 Ig.AV bolesnici s kOZIll.lm / IgAV bolesgla s kolzmm oM
ezijama samo po donjim | lezijama prosirenim iznad
ekstremitetima (N=131) | donjih ekstremiteta (N=103)
N (% or/ili range/raspon) | N (% or/ili range/raspon)
Gender / Spol
F/Z 63 (48,1%) 47 (45,6%) o
M 68 (51,9%) 56 (54,4%)
Age (in years) / Dob (godine) 6,5 (4,5-8,1) 6,5 (4,5-8,3) 0,7
First symptom of the disease / Prvi simptom bolesti
Skin rash / Kozni osip 67 (51,1%) 60 (58,3%)
Arthritis/arthralgia / Artritis/artralgije 46 (35,1%) 26 (25,2%) 0,278
GI system involvement / Probavni sustav 18 (13,8%) 17 (16,5%)
Hospitalization (in days) / Hospitalizacija (dani) 10 (5-13) 12 (8-18) 0,006*
Infection / Infekcija 90 (68,7%) 67 (65%) 0,554*
Clinical features / Klinicka slika
Subcutaneous oedema / Subkutani edem 25 (19,1%) 18 (17,5%) 0,753*
Recurrent rash / Recidivirajuéi osip 25 (19,1%) 22 (21,4%) 0,666*
S s ansaton ket o) | g s
Skin biopsy / Biopsija koze 0 (0%) 1 (0,97%) 0,258°
Arthritis/arthralgia / Artritis/artralgije 102 (77,8%) 69 (67%) 0,063°
GI system involvement / Zahvacanje GI sustava 48 (36,6%) 52 (50,5%) 0,033*
Severe GI complications (gastrointestinal bleeding,
}n"ltzéslilelS(CgFl:t(l)(r):[;llifs;jlerl?lirlifl:rafri;aio;r)obavnog sustava, e A () 0,301°
intususcepcija, invaginacija crijeva)
IgAVN 26 (19,8%) 32 (31,1%) 0,048
T o dios o e TR el (O 250529 seasw | oo
Kidney biopsy / Biopsija bubrega 9 (6,8%) 16 (15,5%) 0,033*
Involvement of the scrotum and urogenital system
5 I\ZI;hlzzlellrc'netr)leors? il?r(z)}‘,[fl)ma iurogenitalnog sustava DB 989 UE7E
(N= broj djecaka)
Therapy / Terapija
NSAID 79 (60,3%) 56 (54,4%) 0,361°
Glucocorticoids / Glukokortikoidi 69 (52,7%) 70 (68%) 0,018*
ACE inhibitors / ACE inhibitori 7 (5,3%) 15 (14,5%) 0,016
Immunosuppressants / Imunosupresivi 4 (3%) 8 (7,8%) 0,137°
Disease relapse / Relaps bolesti 25 (19,1%) 25 (24,3%) 0,336*

Legend / Legenda: IgAV: IgA vasculitis / IgA vaskulitis; F/Z: female gender / Zenski spol; M: male gender / muski spol; GI: gastrointestinal
/ gastrointestinalni; IgAVN: IgA vasculitis nephritis / IgA vaskulitis nefritis; IQR/IR: interquartile range / interkvartilni raspon; NSAID:
non-steroidal anti-inflammatory drugs / nesteroidni protuupalni lijekovi. Data are presented as percentages, statistical significance set at
*P<0.05 / Podatci su prikazani u postotcima, statisticka znacajnost postavljena na *P<0,05. °X? test / X? test; YFisher’s exact test / Fisherov

egzaktni test; ‘Mann-Whitney U-test / Mann-Whitneyjev U-test

ous manifestations, ulcerations and necrosis. In 47 pa-
tients (20.1%), cutaneous manifestations had at least
one recurrence. 131 patients (56%) had a skin rash lo-
calized on the legs and gluteal area, in 50 patients the
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hvacenu kozu nogu, ruku, trupa i lica (22,6%). Biopsija
koze ucinjena je u samo jednog bolesnika koji je po kozi
ruku i nogu imao gust purpurican osip s eflorescencija-
ma promjera 1 cm i centralnim nekrozama te papule po
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rash affected not only the lower extremities but also the
hands (21.4%), while in 53 patients the skin on the legs,
arms, trunk and face was affected (22, 6%). A skin bi-
opsy was performed on only one patient who had a
dense purpuric rash on the skin of the arms and legs
with efflorescences 1 cm in diameter and central necro-
sis and papules on the skin of the face. The skin biopsy
indicated leukocytoclastic vasculitis with neutrophil
infiltration, especially in the small blood vessels of the
dermis and deposits of IgA and C3, and thus the histo-
pathological finding with the clinical features of the pa-
tient was included in the diagnosis of IgAV.

A statistically significantly higher proportion of pa-
tients with skin rash spread over the lower extremities
suffered from gastrointestinal system involvement
(50.5% compared to 36.6%, p=0.033), they developed
IgAVN (31.1% compared to 19.8%, p=0.048), they had
a large amount of protein in urine (24.3% versus 12.2%,
p=0.016) and underwent a kidney biopsy (15.5% versus
6.8%, p=0.033) compared to patients with a skin rash
affecting the lower extremities. Patients with skin rash-
es spread over the lower extremities were more often
treated with glucocorticoids (68% versus 52.7%,
p=0.018) and antihypertensives from the group of an-
giotensin-converting enzyme inhibitors (14.5% versus
5.3%, p=0.016) with a longer duration of hospitaliza-
tion (p=0.006), and the time to onset of [IgAVN was also
longer (p=0.007). No statistically significant differences
between the groups were observed in laboratory find-
ings (Table 2). Also, no statistically significant differ-
ence was observed in the involvement of the gastroin-
testinal system (45.5% versus 42.6%, p=0.852) and the
incidence of IgAVN (45.5% versus 23.8%, p=0.146) in
patients with severe cutaneous manifestations com-
pared to the rest of the patients. Among 11 patients
with severe cutaneous manifestations, 10 of them
(90.9%) were treated with systemic glucocorticoids,
while only one patient was treated with local glucocor-
ticoid therapy for ulcerations. Patients with ulcerations
and necrosis were statistically more significantly treated
with systemic glucocorticoids compared to all other pa-
tients (90.9% vs. 57.8%, p=0.031). In 1 patient (9.1%)
scars remained after ulcerations, and in 3 patients
(27.3%) hyperpigmentation remained. The follow-up of
all patients was performed for at least 6 months, during
which time recurrences of skin rash occurred in 47 pa-
tients (20.1%). In 224 patients (95.8%) with IgAV com-
plete recovery was achieved, while 10 of these patients
(4.3%) had IgAVN with proteinuria <1 g/dU and their
clinical follow-up was continued.

DISCUSSION

The purpose of this retrospective study conducted at
the Referral Centre for Paediatric and Adolescent
Rheumatology of the Ministry of Health of the Repub-
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kozi lica. Bioptat koze ukazivao je na leukocitoklasti¢ni
vaskulitis s neutrofilnom infiltracijom, posebno u ma-
lim krvnim zilama dermisa i depozitima IgA i C3, te je
time patohistoloski nalaz s klinickom slikom bolesnika
uklopljen u dijagnozu IgAV-a.

Statisticki znacajno ve¢i udio bolesnika s koznim osi-
pom prosirenim iznad donjih udova imao je zahvacen
gastrointestinalni sustav (50,5% u odnosu na 36,6%,
p=0,033), razvio je IgAVN (31,1% u odnosu na 19,8%,
p=0,048), imao proteinuriju u nalazu urina (24,3% u od-
nosu na 12,2%, p=0,016) te bio podvrgnut biopsiji bu-
brega (15,5% u odnosu na 6,8%, p=0,033) u odnosu na
bolesnike s koznim osipom ograni¢enim samo na donje
udove. Bolesnici s koznim osipom prosirenim iznad do-
njih udova cesce su lijeceni glukokortikoidima (68% u
odnosu na 52,7%, p=0,018) i antihipertenzivima iz sku-
pine inhibitora angiotenzin konvertaze (14,5% u odno-
su na 5,3%, p=0,016) uz dulje trajanje hospitalizacije
(p=0,006), a vrijeme do nastupa IgAVN-a takoder je bilo
dulje (p=0,007). U laboratorijskim nalazima nisu uoce-
ne statisticki znacajne razlike izmedu skupina (tablica
2). Takoder nije uocena statisticki znacajna razlika u za-
hvacanju gastrointestinalnog sustava (45,5% u odnosu
na 42,6%, p=0,852) i pojavnosti IgAVN-a (45,5% u od-
nosu na 23,8%, p=0,146) u bolesnika s teSkim koznim
promjenama u odnosu na sve preostale bolesnike. Medu
11 bolesnika s teskim koznim promjenama njih 10
(90,9%) lijeceno je sistemskim glukokortikoidima, dok
je u samo jednog bolesnika za ulceracije primijenjena
lokalna glukokortikoidna terapija. Bolesnici s ulcera-
cijama i nekrozama su statisticki znacajnije lijeceni
sistemskom glukokortikoidnom terapijom u odnosu na
sve ostale bolesnike (90,9% u odnosu na 57,8%,
p=0,031). Kod jednog bolesnika (9,1%) nakon ulceracija
zaostali su oziljci, a kod troje bolesnika (27,3%) hiperpi-
gmentacije. Svi bolesnici praceni su u vremenskom in-
tervalu od barem Sest mjeseci, tijekom kojega su se reci-
divi koznog osipa javili kod 47 bolesnika (20,1%). U 224
bolesnika (95,8%) s IgAV-om doglo je do potpunog iz-
ljecenja, dok je njih 10 (4,3%) imalo IgAVN s proteinu-
rijom <1 g/dU te je dalje nastavljeno njihovo klinicko
pracenje.

RASPRAVA

Svrha ovoga retrospektivnog istrazivanja provedenog
u Referentnom centru za pedijatrijsku i adolescentnu
reumatologiju Ministarstva zdravstva Republike Hrvat-
ske bila je analizirati kozne manifestacije, klju¢ni klini¢-
ki kriterij za dijagnozu ovoga najcesceg vaskulitisa djecje
dobi te ukazati na mogucu povezanost osobitosti koznih
promjena s drugim klini¢kim i laboratorijskim znacaj-
kama bolesti. U najveceg broja djece s IgAV-om kozne
promjene su tipi¢ne u vidu palpabilne netrombocitope-
ni¢ne purpure lokalizirane po donjim udovima i gluteal-
no (5,6). U nasoj kohorti od 234 bolesnika svi su imali
kozni osip u predjelu donjih udova, najéesc¢e po potko-
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TABLE 2 Laboratory findings in IgAV patients, (N=234)
TaBLICA 2. Laboratorijski nalazi bolesnika s IgAV-om, (N=234)

Characteristic / Obiljezje

IgAV patients with skin
lesions only on the lower
extremities (N=131)

/ IgAV bolesnici s koznim
lezijama samo po donjim
ekstremitetima (N=131)
N (% or/ili range/raspon)

IgAV patients with skin lesions
spread above the lower
extremities (N=103)

/ IgAV bolesnici s koznim
lezijama prosirenim iznad
donjih ekstremiteta (N=103)
N (% or/ili range/raspon)

p-value
/ p vrijednost

/ Stolica pozitivna na okultno krvarenje (+/-): n (broj)

/ ESR (mm/hr): median (IQR) SE (mm/h): medijan (IR) 17 (11-32) 17 (10.4-26.5) 0.685¢
CRP (mg/L): median (IQR) / CRP (mg/L): medijan (IR) 6.2 (1.9-13.9) 7.5 (2.4-16.8) 0.423¢
Erythrocytes (10'%/L): median (IQR) .
/ Eritrociti (10'2/L): medijan (IR) 5D (B 0.704

Hemoglobin (g/L): Median (IQR) / Medijan (IR) 126 (118-133) 127.5 (118-133) 0.354¢
Hematocrit: median (IQR) / Hematokrit: medijan (IR) 0.36 (0.34-0.39) 0.37 (0.35-0.39) 0.629¢
Leukocytes (10°/L): median (IQR) .
/ Leukociti (10°/L): medijan (IR) 10.1 (7.9-12.5) 10.8 (8.2-13.2) 0.442

Thrombocytes (10°/L): median (IQR) .
/ Trombocyi (10°/L): medijan (IR) 369 (307-439) 347 (279-384.5) 0.044
Creatinine (umol/L): median (IQR) .
/ Kreatinin (pmol/L): medijan (IR) 2= < 2= o=

Urea (mmol/L): median (IQR) .
/ Ureja (mmol/L): medijan (IR) 4.1 (3.3-4.7) 4 (3.4-4.8) 0.227

eGFR: median (IQR) / eGFR: medijan (IR) 128.5 (115.3-147) 129 (116.5-150) 0.979¢
Ferritin (ng/mL): median (IQR) .
/ Feritin (ng/mL): median (IR) 65.3 (43.9-102.8) 70.5 (50.9-97.9) 0.895

PT: median (IQR) / PV: medijan (IR) 1.0 (0.9-1.1) 0.9 (0.8-1.1) 0.179¢
aPTT (s): median (IQR) / APTV (s): medijan (IR) 25.8 (23.8-27.7) 25.2 (23.4-26.6) 0.545¢
Fibrinogen (g/L): median (IQR) .
/ Eibrinogen (g/Ly: medijan (IR) 3.4 (2.9-4) 3.3 (2.7-4.1) 0.606

D-dimer test (ug/L): median (IQR) .
 D-dimert (ug/): mecijan (IR) 2.1(0.9-4.2) 2.5 (0.7-5.1) 0413

Erythrocyturia: n(number) / Eritrociturija: n (broj) 22 (16.8%) 22 (21.4%) 0.375°
Proteinuria: n (number) / Proteinurija: n (broj) 16 (12.2%) 25 (24.3%) 0.016*
Urinary albumin/creatinine ratio: median (IQR) .
/ Omjer albumin/kreatinin u urinu: medijan (IR) G (DS 57 (25200 0.327

Proteinuria — 24 hour urine protein test (g/day): median .
(IQR) / Proteinurija — 24-satna (g/dU): medijan (IR) T2 (@Te-D.1) B3 (©L7-0.27) 0.836

Total protein test (g/L): median (IQR) .
/ Ukupni proteini (g/L): medijan (IR) 70 (67-74) 69.5 (65-73) Lo

Albumin test (g/L): median (IQR) .
/ Albumini (g/L): medijan (IR) 38.5 (35.1-41.3) 38.8 (35.9-42.4) 0.865

IgA (g/L): median (IQR) / IgA (g/L): medijan (IR) 1.9 (1.4-2.6) 1.8 (1.3-2.4) 0.383¢
IgG (g/L): median (IQR) / IgG (g/L): medijan (IR) 10.2 (8.7-12.4) 9.7 (7.7-11.7) 0.312¢
IgM (g/L) median (IQR) / IgM (g/L): medijan (IR) 0.9 (0.7-1.2) 0.9 (0.7-1.2) 0.678°
Total IgE (g/L): median (IQR) .
J akuapoi 1o (g/L): medijan (IR) 85.8 (16.4-217.5) 36.2 (24.6-79.8) 0.315

ANA (+/-): n (number) / (broj) 8(6.1%) 12 (11.6%) 0.132*
C, (g/L): median (IQR) / medijan (IR) 1.26 (1.11-1.42) 1.31 (1.12-1.41) 0.749¢
C, (g/L): median (IQR) / medijan (IR) 0.26 (0.21-0.31) 0.24 (0.18-0.3) 0.502¢
CH., (%): median (IQR) / medijan (IR) 97 (85-111) 94 (79-110) 0.860°
ASTO: median (IQR) / medijan (IR) 161 (69-492) 155 (22-421.8) 0.161¢
Positive faecal occult blood test (+/-): n(number) 26 (19.8%) 26 (25.2%) 0.324*

Legend / Legenda: ESR/SE: erythrocyte sedimentation rate / sedimentacija eritrocita; CRP: C-reactive protein / C-reaktivni protein; eGFR:
estimated glomerular filtration rate / procijenjena glomerularna filtracija; PT/PV: prothrombin time / protrombinsko vrijeme; APTT/APTV:
activated partial thromboplastin time / aktivirano parcijalno tromboplastinsko vrijeme; IgA: immunoglobulin A / imunoglobulin A; IgG:
immunoglobulin G / imunoglobulin G; IgM: immunoglobulin M / imunoglobulin M; total IgE / ulgE: total immunoglobulin E / ukupni
imunoglobulin E; ANA: antinuclear antibodies / antinuklearna antitijela; C,: complement component C, / C,komponenta komplementa; C,:
complement component C, / C,komponenta komplementa; CH,;: total complement activity / ukupni komplement; ASTO: antistreptolysin O
titer / antistreptolizinski titar; IQR/IR: interquartile range / interkvartilni raspon. Data are presented as a median (interquartile range) as
well as percentages, statistical significance set at *P<0.05 / Podatci su prikazani kao medijan (interkvartilni raspon) i u postotcima,
statisticka znacajnost postavljena na *P<0,05. “X? test / X test *Fisher’s exact test / Fisherov egzaktni test ‘Mann-Whitney U-test / Mann-

Whitneyjev U-test
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lic of Croatia was to analyse the cutaneous manifesta-
tions, the key clinical criterion for the diagnosis of this
most common childhood vasculitis, and to point out
the possible connection between the characteristics of
the cutaneous manifestations and other clinical and
laboratory features of the disease. In the majority of
children with IgAV, cutaneous manifestations are typi-
cal in the form of palpable non-thrombocytopenic
purpura localized on the lower extremities and the glu-
teal region (5,6). In our cohort of 234 patients, all had
a case of skin rash in the area of the lower extremities,
most often on the lower extremities and feet, and a
typical palpable skin rash was present in 204 patients
(87.2%), which in practical terms allows the clinician
to diagnose the disease with great certainty. However,
the appearance of slightly less common cutaneous
manifestations such as papules, macules or haemato-
mas in combination with a typical rash is also possible.
The most severe cutaneous manifestations in the form
of ulcerations and necrosis were developed by 11 pa-
tients (4.7%), which is in accordance with the literature
data (6,7). The exact cause and mechanism of such skin
changes in IgAV are not clear, and include trauma,
pressure, skin fragility, immune dysregulation, local
action of leukocyte esterase and matrix metallopro-
teinases 2 and 9 (MMP-2 and MMP-9) leading to pro-
teolysis of collagen in the skin (13). Studying the pos-
sible connection between more severe cutaneous man-
ifestations and the clinical features of the disease, we
noticed that literature data is scarce and contradictory
(9,14-16). In this cohort of 234 patients with IgAV, in
which 11 (4.7%) developed the most severe cutaneous
manifestations, no significant association was observed
with other clinical manifestations of the disease, pri-
marily gastrointestinal manifestations and IgAVN.
Several studies have investigated whether there is an
association between the prevalence of skin rash and
systemic manifestations in IgAV (9-12,17,18). Some
studies have shown that cutaneous manifestations
spread above the waist level significantly increase the
risk of gastrointestinal system involvement (9,11,12)
and the development of IgAVN (9,10,17), while studies
conducted on a group of adult patients with IgAV
showed significant association with the development
of arthritis (17). On the other hand, Poterucha et al did
not find a connection between the prevalence of skin
rash and systemic manifestations in IgAV (18). We ob-
served that patients with purpuric rash spread above
the waist have more frequently affected gastrointesti-
nal system and a higher incidence of IgAVN. Another
association between cutaneous manifestations spread
over the lower extremities and IgAVN is manifested in
the higher frequency of proteinuria and the longer
time required for the onset of IgAVN. These patients
were more likely to undergo invasive procedures such
as kidney biopsy. Since the skin rash that has spread
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ljenicama i stopalima, a tipi¢an palpabilni kozni osip
sveukupno je imalo 204 bolesnika (87,2%), $to u prak-
ticnom smislu klinicaru omogucuje dijagnosticiranje
bolesti s velikom sigurno$¢u. Medutim, moguca je i
pojava nesto manje uobicajenih koznih promjena poput
papula, makula ili hematoma u kombinaciji s tipi¢nim
osipom. Najteze kozne promjene u vidu ulceracija i
nekroza razvilo je 11 bolesnika (4,7%), $to je u skladu s
literaturnim podatcima (6,7). To¢an uzrok i mehanizam
nastanka takvih koznih promjena u IgAV-u nisu jasni, a
ukljucuju traumu, pritisak, fragilitet koze, imunolosku
disregulaciju, lokalno djelovanje leukocitne esteraze i
matriks metaloproteinaza 2 i 9 (MMP-2 i MMP-9) koje
dovode do proteolize kolagena u kozi (13). Proucavajuci
mogucu povezanost tezih koznih manifestacija s kli-
nickim osobitostima bolesti uo¢ili smo da su literaturni
podatci oskudni i kontradiktorni (9,14-16). U ovoj ko-
horti od 234 bolesnika s IgAV-om, u kojoj je njih 11
(4,7%) razvilo najteze kozne promjene, nije uocena zna-
¢ajna povezanost s drugim klinickim manifestacijama
bolesti, ponajprije gastrointestinalnim manifestacijama i
IgAVN-om.

Vise istrazivanja je ispitivalo postoji li povezanost
izmedu rasprostranjenosti koznog osipa i sistemskih
manifestacija u IgAV-u (9-12,17,18). Neka istrazivanja
pokazala su da kozne promjene rasirene iznad razine
struka znacajno povecavaju rizik za zahvacanje gastro-
intestinalnog sustava (9,11,12) i razvoj IgAVN-a
(9,10,17), dok su istrazivanja provedena na skupini
odraslih bolesnika s IgAV-om pokazala znacajniju po-
vezanost s razvojem artritisa (17). S druge strane, Pote-
rucha i suradnici nisu pronasli vezu izmedu raspro-
stranjenosti koznog osipa i sistemskih manifestacija u
IgAV-u (18). U nasoj kohorti bolesnika takoder je uo-
¢eno da bolesnici s koznim osipom prosirenim iznad
donjih udova imaju ¢esce zahvacen gastrointestinalni
sustav i vecu pojavnost IgAVN-a. Druga povezanost
izmedu koznih promjena prosirenih iznad donjih udo-
va i [gAVN-a ocituje se i u vecoj ucestalosti proteinuri-
je i duljem vremenu potrebnom za nastanak IgAVN-a.
Ovi bolesnici bili su ¢e§¢e podvrgnuti invazivnim po-
stupcima poput biopsije bubrega. Budu¢i da kozni osip
koji se prosirio od donjih udova i gluteusa na ruke,
trup i lice oznacava da upalni proces u malim krvnim
zilama tinja uz kontinuirano otpustanje medijatora
upale, ¢ini se logi¢nim zakljuciti da takvi bolesnici s
ve¢om ucestalo$¢u razvijaju gastrointestinalne manife-
stacije 1 IgAVN, imaju znacajno dulju hospitalizaciju,
kao i potrebu za lije¢enjem sistemskim glukokortikoi-
dima i antihipertenzivnim lijekovima. Prema SHARE
(engl. Single-Hub Access for Pediatric Rheumatology in
Europe) preporukama peroralni prednizolon indiciran
je u lije¢enju blagog i umjerenog IgAVN-a, dok je anti-
hipertenzive iz skupine inhibitora angiotenzin konver-
taze pozeljno ukljuciti u svih bolesnika u kojih se u
sklopu IgAVN-a pojavila proteinurija radi povoljnog
ucinka na prevenciju ili ograni¢avanje sekundarnoga
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from the lower extremities and the gluteal region to the
arms, trunk and face indicates that the inflammatory
process in small blood vessels is developing with the
continuous release of inflammatory mediators, it seems
logical to conclude that such patients develop gastroin-
testinal manifestations and IgAVN with greater fre-
quency, have significantly longer hospitalization time,
and require treatment with systemic glucocorticoids
and antihypertensive drugs. According to the recom-
mendations of the Single Hub and Access Point for Pe-
diatric Rheumatology in Europe (SHARE), oral pred-
nisolone is indicated in the treatment of mild and
moderate IgAVN, while antihypertensives from the
group of angiotensin-converting enzyme inhibitors
should preferably be included in the treatment of all
patients in whom proteinuria has appeared as part of
IgAVN for the sake of achieving a favourable effect on
the prevention or limitation of secondary glomerulo-
nephritis (8). Although the SHARE recommendations
do not specify any guidelines for the treatment of
spread cutaneous manifestations as well as the most
severe ones, most of our patients received systemic
glucocorticoids in such cases, especially patients with
ulcerations and necrosis. Since in a large number of pa-
tients the diagnosis of IgAV is already clear on the basis
of the clinical features, a skin biopsy is rarely indicated.
This is also indicated by the SHARE recommendations,
according to which a skin biopsy is required in the case
of an atypical rash to exclude other diagnoses, espe-
cially ANCA-associated vasculitis, which in older chil-
dren may present with symptoms and signs compatible
with IgAV at the onset of the disease. In case there is an
indication for a skin biopsy, it should be done at the
site of the newly appeared cutaneous manifestations
(8). In our study, a skin biopsy was performed in only
one patient with severe cutaneous manifestations and
an atypical appearance of a purpuric rash. Therefore, it
can be said that skin biopsy in children with IgAV is an
exception rather than the rule. The follow-up of all pa-
tients was performed for at least 6 months and all of
them recovered from the cutaneous manifestations,
except for one patient with ulcerations who developed
scars. Ten patients are still under clinical follow-up and
treated for IgAVN.

The main limitation of this paper is the retrospective
nature of the research, as well as the small number of
patients with the most severe cutaneous manifesta-
tions in the form of ulcerations and necrosis, on the
basis of which recommendations related to therapy
and follow-up of such patients could be made, which
certainly remains one of the future challenges. Never-
theless, we gave an overview of the cutaneous manifes-
tations of the most common childhood vasculitis in
the Republic of Croatia, in which we observed that the
frequency of severe cutaneous manifestations in IgAV
is less frequent than the standard clinical features of
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glomerularnog ostecenja (8). Premda u SHARE prepo-
rukama nisu navedene smjernice za lije¢enje prosire-
nih koznih promjena kao i onih najtezih, ve¢ina nasih
bolesnika i u takvim je sluc¢ajevima dobivala sistemske
glukokortikoide, osobito bolesnici s ulceracijama i ne-
krozama. Budu¢i da je u velikog broja bolesnika dija-
gnoza IgAV-a jasna ve¢ na osnovi klinicke slike, biop-
sija koze rijetko je indicirana. O tome takoder govore
i SHARE preporuke prema kojima je biopsija koze
potrebna u slucaju atipi¢nog osipa kako bi se isklju-
c¢ile druge dijagnoze, osobito vaskulitisi povezani s
ANCA-om koji se u starije djece u pocetku bolesti
mogu ocitovati simptomima i znakovima kompati-
bilnim s IgAV-om. U slucaju da postoji indikacija za
biopsiju koze, ona se treba napraviti na mjestu najsvje-
zijih koznih promjena (8). U nasem istrazivanju biop-
sija koZe je u¢injena u samo jednog bolesnika s teskim
koznim promjenama i atipi¢nim izgledom purpuric-
nog osipa. Stoga se moze reci da je biopsija koze u dje-
ce s IgAV-om izuzetak, a ne pravilo. Svi bolesnici pra-
¢eni su barem $est mjeseci i kod svih je doslo do opo-
ravka koznih promjena, osim u jednog bolesnika s ul-
ceracijama koji je razvio oziljke. Deset bolesnika i
nadalje se klinicki prati i lije¢i zbog IgAVN-a.

Glavno ogranicenje u ovom radu retrospektivna je
priroda istrazivanja kao i mali broj bolesnika s najte-
zim koznim manifestacijama u vidu ulceracija i nekro-
za, na osnovi ¢ega bi se mogle donijeti preporuke veza-
ne uz terapiju i pracenje takvih bolesnika, $to svakako
ostaje jedan od buducih izazova. Ipak, dali smo pregled
koznih manifestacija najc¢esceg vaskulitisa djec¢je dobi
u Republici Hrvatskoj u kojem smo uo¢ili da je ucesta-
lost teskih koznih promjena u IgAV-u rjeda od klasi¢ne
slike purpuri¢nog osipa i/ili petehija. Takoder smo uo-
¢ili da su bolesnici s koznim osipom koji se prosirio od
donjih udova na ruke, trup i lice imali ce$ce sistemske
manifestacije bolesti, odnosno ¢e§¢e zahvacen gastro-
intestinalni sustav i ve¢u pojavnost IgAVN-a, §to sva-
kako nalaze pomnije klinicko pracenje takvih bolesni-
ka kako bi se na vrijeme prepoznale i lijecile moguce
komplikacije IgAV-a.
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purpuric rash and/or petechiae. We also observed that
patients with a skin rash that spread from the lower
extremities to the hands, trunk and face had more fre-
quent systemic manifestations of the disease, i.e. more
often the gastrointestinal system was involved along
with a higher incidence of IgAVN, which certainly re-
quires a closer clinical follow-up of such patients in
order for the possible complications of IgAV to be rec-
ognized and treated in time.
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SAZETAK

Uvod: Vaskulitis je rijetka bolest karakterizirana upalom i nekrozom krvnih Zila. Upalom inducirana tromboza
smatra se svojstvom nekoliko autoimunosnih bolesti poput sistemskog eritemskog lupusa (SLE), reumatoidnog artri-
tisa (RA), Sjogrenova sindroma (SS) te sistemskih vaskulitisa. U ovom istrazivanju nastojali smo utvrditi ucestalost
tromboembolijskih (TE) dogadaja kod sistemskog oblika vaskulitisa i vaskulitisa ograni¢enog na kozu te procijeniti
koji su mogudi rizi¢ni ¢imbenici za razvoj tromboembolijskih (TE) dogadaja. Ispitanici i metode: U ovoj retrospektiv-
noj studiji sudjelovali su bolesnici s dijagnozom sistemskog vaskulitisa i vaskulitisa ograni¢enog na kozu lije¢enih u
Zavodu za reumatologiju, klinicku imunologiju i alergologiju Klinickoga bolnickog centra Osijek u razdoblju od 30
mjeseci (od studenog 2016. do lipnja 2019. godine). Klinicki podatci prikupljeni su pretrazivanjem medicinske doku-
mentacije. Rezultati: U studiju je uklju¢eno ukupno 46 bolesnika, 30 s dijagnozom sistemskog vaskulitisa i 16 s vasku-
litisom ograni¢enim na kozu. Medu dvjema skupinama bilo je statistic¢ki znacajne razlike po spolu (sistemski vaskulitis
vs vaskulitis ogranic¢en na kozu - zenski spol 76,67% vs 43,75%; p=0,026), no medu grupama nije bilo razlike u dobi
pojave bolesti. Tromboembolijski dogadaji bili su ¢es¢i u bolesnika sa sistemskim oblikom vaskulitisa (p=0,0321). Pri
analizi bolesnika sa sistemskim vaskulitisom kao rizi¢ni ¢imbenici za razvoj TE dogadaja utvrdeni su zahvacanje vise
organskih sustava boles¢u te mlada Zivotna dob. Zakljucak: U nasem istrazivanju pokazali smo da bolesnici sa sistem-
skim vaskulitisom, mlade Zivotne dobi, uz visoku aktivnost bolesti i zahvacanje viSe organskih sustava imaju povecan
rizik za nastanak tromoebolijskih dogadaja te bi se kod takvih bolesnika trebala posvetiti posebna pozornost u otkri-
vanju dodatnih rizi¢nih ¢imbenika kao $to je genetska predispozicija u svrhu sprje¢avanja nezeljenih dogadaja te pri-
mjenu pravovremene TE profilakse.

KLjUCNE RIJECI: sistemski vaskulitis, vaskulitis ograni¢en na kozu, tromboembolija

ABSTRACT

Objectives: Vasculitis is a rare disease characterized by inflammation and necrosis of blood vessels. Inflammation-
induced thrombosis is a hallmark of several autoimmune diseases, such as systemic lupus erythematosus (SLE), rheu-
matoid arthritis (RA), Sjogren’s syndrome (SS), and systemic vasculitis. In this study, we aimed to investigate the fre-
quency of thromboembolic (TE) events in the systemic form of vasculitis and cutaneous vasculitis and to determine
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the possible risk factors for developing thromboembolic events. Methods: In this single-centre retrospective study, the
patients diagnosed with systemic vasculitis and cutaneous leukocytoclastic vasculitis were included. Medical records
of the patients that were treated at the Division of Rheumatology, Clinical Immunology, and Allergology University
Hospital Centre Osijek in the period of 30 months (from November 2016. to June 2019.) were analysed. Results: Out of
a total of 46 patients who were included in the study, 30 were diagnosed with systemic vasculitis, and 16 with cutaneous
vasculitis. Statistically significant differences in relation to gender were found between the two groups (systemic vas-
culitis vs cutaneous vasculitis: the female gender 76.67% vs 43.75%; p=0.026), but there was no difference between the
groups in relation to the age of disease onset. Thromboembolic events were found to be more frequent in the systemic
form of the disease (p=0.0321). In the systemic vasculitis group, TE events were found in patients who suffered from
involvement of multiple organ systems and in younger patients. Conclusion: Our research found that patients with
systemic vasculitis, who are younger, with high disease activity, and who suffered from the involvement of multiple
organ system, have an increased risk for developing TE events. In those patients, special attention should be paid to
searching for additional TE risk factors, such as genetics, for the purpose of preventing unwanted events and applying

TE prophylaxis on time.

KEeEvywoRrbs: Systemic vasculitis, cutaneous leukocytoclastic vasculitis, thromboembolism

INTRODUCTION

Vasculitis is a rare disease characterized by inflamma-
tion and necrosis of blood vessels. Inflammation-in-
duced thrombosis is a hallmark of several autoimmune
diseases, such as systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA), Sjogren’s syndrome (SS), and
systemic vasculitis (2,3). The incidence of thromboem-
bolic (TE) events is an important clinical manifestation
of systemic vasculitis. The reason for this incidence is
due to the pathomechanism of the disease and it is also
related to the pathogenesis of thrombosis (2-6).

Previous research has led to gaining new insights
about the prothrombotic effect of systemic inflamma-
tion in vasculitis. In the pathophysiology of thrombosis
in Behget's syndrome (BS), a generalized disorder of
CD4+ lymphocytes, monocytes, neutrophils is ob-
served, as well as an increased production of pro-in-
flammatory cytokines such as interferon gamma
(IFN-y), tumour necrosis factor alpha, TNF-«), inter-
leukin-1 (IL-1), IL-6, IL-8, IL-12 which causes the oc-
currence of the prothrombotic state (2). The incidence
of TE events in vasculitis associated with antineutrophil
cytoplasmic autoantibodies (ANCA) and large-vessel
vasculitis has been confirmed (1,2). The highest fre-
quency of ANCA-associated vasculitis occurs in eosino-
philic granulomatosis with polyangiitis (EGPA) (1, 7, 8).
One of the possible reasons is the role of eosinophils in
the release of major basic protein as well as eosinophil
cationic protein, which inhibit natural anticoagulant ac-
tivity and activate platelets, leading to increased throm-
bin generation (1, 2). Endothelial dysfunction is also a
characteristic of ANCA-associated vasculitis and is most
likely caused by the interaction between neutrophils
(activated by TNF-a and ANCA antibodies) and endo-
thelial cells, with consequent massive oxidative stress
leading to atherothrombotic complications (1, 2, 8-11).

In large-vessel vasculitis, anti-endothelial cell anti-
bodies play a possible role in endothelial damage

Reumatizam 2022;69(1):24-31

UVOD

Vaskulitis je rijetka bolest karakterizirana upalom i
nekrozom krvnih zila (1). Upalom inducirana trombo-
za smatra se svojstvom nekoliko autoimunih bolesti,
poput sistemskog eritemskog lupusa (SLE), reumato-
idnog artritisa (RA), Sjogrenova sindroma (SS), ali i
sistemskih vaskulitisa (2,3). Pojavnost tromboemobo-
lijskih (TE) dogadaja bitna je klinicka manifestacija
sistemskih vaskulitisa, $to lezi u patomehanizmu na-
stanka same bolesti, a povezana je i s patogenezom
tromboze (2-6).

Dosadasnja istrazivanja dovela su do spoznaja o pro-
trombotskom ucinku koji ima sustavna upala u vasku-
litisima. U patofiziologiji tromboze u Behgetovu sin-
dromu (BS) zamijecen je generalizirani poremecaj
CD4+ limfocita, monocita, neutrofila i prekomjerna
proizvodnja proupalnih citokina kao $to su interferon
gama (IFN-y), ¢imbenika tumorske nekroze alfa (engl.
tumor necrosis factor alpha, skr. TNF-a), interleukina
(IL) 1, IL-6, IL-8, IL-12 $to dovode do protrombotskog
stanja (2). Potvrdena je pojavnost TE dogadaja u va-
skulitisu povezanim s antineutrofilnim citoplazmat-
skim autoantitijelima (ANCA) i vaskulitisu velikih
krvnih zila (1,2). Medu ANCA-vaskulitisima najveca
ucestalost je u eozinofilnoj granulomatozi s poliangiiti-
som (EGPA) (1,7,8). Jedan od mogucih razloga jest
uloga eozinofila u oslobadanju glavnoga bazi¢nog pro-
teina kao i eozinofilnoga kationskog proteina koji in-
hibiraju prirodnu antikoagulantnu aktivnost i aktivi-
raju trombocite, dovodeci do prekomjernog stvaranja
trombina (1,2). Disfunkcija endotelnih stanica takoder
je svojstvo ANCA-vaskulitisa i najvjerojatnije je uzro-
kovana interakcijom izmedu neutrofila (aktiviranih
TNF-a i ANCA-protutijelima) i endotelnih stanica, s
posljedi¢nim masivnim oksidativnim stresom §to vodi
prema aterotrombotskim komplikacijama (1,2,8-11).

Kod vaskulitisa velikih krvnih zila mogucu ulogu u
oStecenju endotela imaju antiendotelna protutijela
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(12,13). One of the possible vascular complications is
the development of aneurysms as a consequence of in-
flammatory damage (12, 13). Reshaping of the blood
vessel wall begins in the adventitia with an infiltrate
consisting mainly of auxiliary lymphocytes (T-helper
cells, Th) Thl /Th17 that activate residual dendritic
cells and macrophages, which produce pro-inflamma-
tory cytokines and growth factor that causes intimal
hyperplasia (12, 13, 14, 15). The objective of this paper
was to compare the incidence of TE events in systemic
vasculitis and localized cutaneous vasculitis and to de-
termine the possible risk factors for the development
of TE events on a sample of patients in a tertiary care
rheumatology centre.

SUBJECTS AND METHODS

In this research, a retrospective, systematic analysis
and comparison of two groups of patients diagnosed
with systemic vasculitis and cutaneous vasculitis are
carried out, in order to determine the incidence of TE
events in each group. The inclusion criterion for the
study was the diagnosis of primary vasculitis according
to the 2012 revised International Chapel Hill Consensus
Conference Nomenclature of Vasulitides (16) set by a
rheumatologist/immunologist, and the exclusion crite-
rion was the occurrence of another inflammatory rheu-
matic disease, malignant disease or proven infection at
the time of diagnosis. 46 patients with diagnosed sys-
temic vasculitis and cutaneous vasculitis, who were
treated at the University Hospital Centre Osijek during a
period of 30 months (from November 2016 to June
2019) were included in the study. Retrograde assessment
was used to determine disease activity in patients with
systemic vasculitis by using medical records according
to the Birmingham Vasculitis Activity Score (BVAS).
Data from the patient’s medical history and clinical sta-
tus at the time of diagnosis were analysed in relation to
the incidence and type of cutaneous manifestations and
manifestations on visible mucous membranes, muscle
involvement, symptoms related to the respiratory and
cardiovascular systems, neurological symptoms and
symptoms of gastrointestinal system involvement, as
well as laboratory findings (including C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), detection
of nitrogen-containing metabolites, etc.) in addition to
various imaging methods that were performed depend-
ing on the symptoms (e.g. echocardiogram, multislice
computed tomography (MSCT) of the thorax and abdo-
men, positron emission tomography / computed to-
mography (PET/CT), electromyography;, etc.). The data
were collected from the available medical documenta-
tion of the Division of Rheumatology, Clinical Immu-
nology and Allergology at the University Hospital Cen-
tre Osijek (outpatient clinics, day hospitals and inpatient
facilities). The research was conducted in accordance
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(12,13). Jedna od mogucih vaskularnih komplikacija
jest razvoj aneurizmi kao posljednice upalnog ostece-
nja (12,13). Preoblikovanje zida krvne Zile zapocinje u
adventiciji s infiltratom koji se uglavnom sastoji od
pomoc¢nickih limfocita (engl. T-helpper, skr. Th) Th1/
Th17 koji aktiviraju rezidualne dendriticke stanice i
makrofage, a koji proizvode proupalne citokine i ¢im-
benik rasta koji uzrokuje hiperplaziju intime (12-15).
Cilj ovog rada bio je usporediti pojavnost TE dogadaja
u sistemskom obliku vaskulitisa i u lokaliziranom koz-
nom vaskulitisu te utvrditi moguce rizicne ¢imbenike
za razvoj TE dogadaja u uzorku bolesnika jednoga ter-
cijarnog reumatoloskog centra.

ISPITANICI I METODE

U ovom istrazivanju radi se retrospektivnoj, siste-
matskoj analizi i usporedbi dviju skupina bolesnika s
dijagnozom sistemskog vaskulitisa i vaskulitisa ograni-
¢enog na kozu, u svrhu utvrdivanja pojavnosti TE
dogadaja u pojedinoj skupini. Uklju¢ni kriterij za istra-
zivanje bila je dijagnoza primarnog vaskulitisa suklad-
no Medunarodnom Chapel Hill konsenzusu iz 2012.
godine (engl. 2012 International Chapel Hill Consensus
Conference on the Nomenclature of Vasculitides) (16),
postavljena od strane reumatologa/imunologa, a is-
klju¢ni kriterij bila je prisutnost druge upalne reumat-
ske bolesti, zlo¢udne bolesti ili dokazane infekcije u
trenutku dijagnoze. U studiju je uklju¢eno 46 bolesni-
ka s dijagnosticiranim sistemskim vaskulitisom i va-
skulitisom ograni¢enim na kozu lije¢enih u KBC-u
Osijek u razdoblju od 30 mjeseci (od studenog 2016.
do lipnja 2019. godine). Aktivnost bolesti u pacijenata
sa sistemskim vaskulitisom procijenjena je retrograd-
no koriste¢i se medicinskom dokumentacijom prema
skali Birmingham Vasculitis Activity Score (BVAS).
Analizirani su podatci iz anamneze i klinickog statusa
pacijenta u trenutku dijagnoze o pojavi i vrsti koznih
promjena i promjena na vidljivim sluznicama, zahva-
¢anju misica, simptomima vezanim uz di$ni, sréani i
krvozilni sustav, neuroloskim simptomima te simpto-
mima zahvacanja probavnog sustava, potom labora-
torijski nalazi (ukljucujuci C-reaktivni protein [CRP],
sedimentaciju eritrocita [SE], nalaz dusi¢nih metaboli-
ta itd.) te razlicite slikovne metode koje su se provodile
ovisno o simptomima (npr. ultrazvuk srca, viseslojna
kompjutorizirana tomografija [MSCT] prsnog kosa i
abdomena, pozitronska emisijska tomografija i kom-
pjutorizirana tomografija [PET CT], elektromiografija
itd.). Podatci su prikupljeni iz dostupne medicinske
dokumentacije Zavoda za reumatologiju, klinicku
imunologiju i alergologiju Klini¢koga bolni¢kog centra
Osijek (ambulanti, dnevne bolnice i stacionara). Istra-
zivanje je provedeno sukladno etickim standardima
institucije i Etickom kodeksu udruge World Medical
Association (Helsinska deklaracija iz 1964. i njezine
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with the ethical standards of the institution and with the
International Code of Medical Ethics of the World Med-
ical Association (1964 Declaration of Helsinki and its
updated versions) (17) with the approval of the institu-
tion’s Ethics Committee (approval no. R2-13170/2020).
In terms of statistical methods for testing the differ-
ence in distributions for two variables, the Mann-
Whitney test was used. Chi-squared test and Fisher’s
exact test were used to test the dependence between
two categorical variables. The threshold value for the
significance of the difference was set at p<0.05.

RESULTS

Out of a total of 46 patients, 30 were diagnosed with
systemic vasculitis, and 16 with cutaneous vasculitis.
Statistically significant differences in relation to gender
were found between the two groups (systemic vasculi-
tis vs cutaneous vasculitis: the female gender 76.67% vs
43.75%; p=0.026), but there was no difference between
the groups in relation to the age of disease onset. A to-
tal of 5 TE events were recorded, 2 of which were a case
of deep vein thrombosis, 1 was a case of arterial throm-
bosis, 1 was a case of pulmonary embolism and 1 was a
case of cerebrovascular insult. TE events occurred
more often in patients with systemic vasculitis (16.67%
vs 0%; p=0.032). (Table 1). When analysing patients
with systemic vasculitis, it became apparent that TE
events occurred in those who suffered from the in-
volvement of multiple organ systems (4 vs 3; p=0.0425)
and in those patients who were younger (47 vs 65 years
of age, p=0.018). No difference was found in relation to
BVAS in the two groups of patients (19 vs 12, p=0.169)
(Table 2). Distribution of patients by gender, age and
occurrence of thromboembolic events (TE) according
to the basic diagnosis is presented in Table 3. All pa-
tients who experienced a TE event were diagnosed
with hereditary thrombophilia, which is defined by the
lack of antithrombin, protein C, protein S, and muta-
tion of factor V Leiden and prothrombin variants.

DISCUSSION

In our research, we analysed patients with systemic
vasculitis and cutaneous vasculitis. Between the two
groups, the incidence of TE events was exclusively
characteristic of patients with systemic vasculitis.

According to the data published so far in the literature,
when it comes to vasculitis, the incidence of TE events in
Behget’s syndrome is the most frequently researched top-
ic, in addition to the incidence of venous thromboembo-
lism and arterial thrombosis (2, 18-20). According to
our results, in accordance with previous knowledge, in
one patient, who is also the only one diagnosed with Be-
heet’s syndrome during that period, a TE event was de-
termined as the outcome of an active disease.

In their retrospective cohort study, Kang et al. stud-
ied the incidence of TE events in patients with ANCA-
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kasnije inacice) (17), uz odobrenje Etickog povjeren-
stva institucije (br odobrenja R2-13170/2020.).

Od statistickih metoda za testiranje razlike u distri-
bucijama za dvije varijable upotrijebljen je Mann-
Whitneyev test. Za testiranje zavisnosti izmedu dvije
kategorijalne varijable upotrijebljen je Chi-2 test i Fis-
herov egzaktni test. Grani¢na vrijednost za znacajnost
razlike je utvrdena na p<0,05.

REZULTATI

Od ukupno 46 bolesnika, 30 je imalo dijagnozu si-
stemskog vaskulitisa, a 16 vaskulitisa ogranicenog na
kozu. Medu dvjema skupinama nadena je statisticki
znacajna razlika po spolu (sistemski vaskulitis vs va-
skulitis ograni¢en na kozu - Zenski spol 76,67% vs
43,75%; p=0,026), no medu grupama nije bilo razlike u
dobi pojave bolesti. Zabiljezeno je ukupno pet TE do-
gadaja, od kojih su dvije duboke venske tromboze, jed-
na arterijska tromboza, jedna plu¢na tromboemobolija
i jedan cerebrovaskularni inzult. TE dogadaji su se
ce$¢e javljali u bolesnika sa sistemskim oblikom
(16,67% vs 0%; p=0,032) (tablica 1). Pri analizi bole-
snika sa sistemskim vaskulitisom, TE dogadaji su se
pojavili u onih koji su imali vise zahvacenih sustava
(4 vs 3; p=0,0425) te u onih bolesnika koji su mlade
dobi (47 vs 65 godina, p=0,018). Nije nadena razlika u
odnosu na BVAS u dvije skupine bolesnika (19 vs 12,
p=0,169) (tablica 2). Raspodjela bolesnika po spolu i
dobi i pojavnosti tromboembolijskih dogadaja (TE) s
obzirom na osnovnu dijagnozu prikazana je u tablici 3.
U svih bolesnika s TE dogadajem utvrdena je heredi-
tarna trombofilija koja je definirana nedostatkom anti-
trombina, proteina C, proteina S te mutacijom faktora
V Leiden i protrombinskih varijanti.

RASPRAVA

U naSem istrazivanju analizirali smo bolesnike sa si-
stemskim vaskulitisom i vaskulitisom ograni¢enim na
kozu. Izmedu dvije grupe, pojava TE dogadaja bila je
isklju¢ivo obiljezje bolesnika sa sistemskim oblikom
vaskulitisa.

Prema do sada objavljenim podatcima iz literature
medu vaskulitisima najistrazenija je pojava TE doga-
daja u Behgetovu sindromu, uz pojavu i venskih i arte-
rijskih tromboza (2,18-20). U nasim je rezultatima,
sukladno dosadasnjim spoznajama, kod jedne bolesni-
ce, koja je ujedno i jedina kojoj je u tom razdoblju po-
stavljena dijagnoza Behgetova sindroma, kao ishod
aktivne bolesti utvrden TE dogadaj.

U svojoj retrospektivnoj kohortnoj studiji Kang i
suradnici proucavali su incidenciju TE dogadaja u bo-
lesnika s ANCA-vaskulitisima i dokazali povec¢anu in-
cidenciju TE incidenata u odnosu na op¢u populaciju
Velike Britanije, posebno u prvoj godini dijagnoze, $to
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TaBLE 1 Comparison of the main features of interest to a group of patients with systemic vasculitis and cutaneous vaculitis
TaBLICA 1. Usporedba glavnih obiljeZja od interesa skupine bolesnika sa sistemskim vaskulitisom i vaskulitisom ogranicenim na koZu

Thromboembolic events in patients with vasculitis
/ TE dogadaj u bolesnika sa vaskulitisom
Cutaneous vasculitis Systemic vasculitis P
/ Vasulitis ogranicen na kozu / Sistemski vaskulitis
(N=16) (N=30)
Women / Zene 43,75% 76,67%
Gender / Spol 0,0266
Men / Muskarci 56,25% 23,33%
Age (Median, Interquartile range)
/ Dob (medijan, interkvartilni raspon IQR) 59 (+16) 62 (£14) Lt
Thromboembolic event Yes / Da 0% 16,67% 0.0321
/TE No / Ne 100% 83,33% ’
P<0.05

TABLE 2 Features of patients with Systemic Vasculitis
TABLICA 2. Osobitosti bolesnika sa sistemskim vaskulitisom

Thromboembolic event Without thromboembolic
/ TE dogadaj (N=5) event / Bez TE dogadaja p*
gaday TN= (N=25)

Woman / Zene 80% 76%
Gender / Spol 0,6711

Men / Muskarci 20% 24%
Age (Median, IQR) / Dob (medijan, IQR) 47 (£15) 65 (+15) 0,0189
Median (IQR) / BVAS (medijan, IQR) 19 (11) 12 (11) 0,1694

P < 0.05; BVAS - Birmingham Vasculitis Activity Score

TABLE 3 Distribution of patients by gender, age and occurrence of thromboembolic events (TE) according to
the basic diagnosis
TaBLICA 3. Raspodjela bolesnika po spolu i dobi i pojavnosti tromboembolijskih dogadaja (TE)
s obzirom na osnovnu dijagnozu

bk vesaltis | GPA | BGPA | GCA | MeA | pEEEltRE | Ciaapno
Men / Muskarci 3 4 0 0 0 0 7
Woman / Zene 1 6 3 4 1 23
In total / Ukupno 4 12 6 3 4 1 30
TE 1 1 2 / / 1 5

GPA - granulomatosis with polyangiitis / granulomatoza s poliangiitisom; EGPA - eosinophilic granulomatosis with poly-
angiitis / eozinoflina granulomatoza s poliangiitisom; GCA - giant cell arteritis / gigantoceulularni arteritis; MPA - micro-

scopic polyangiitis / mikroskopski poliangitis

associated vasculitis and demonstrated an increased
incidence of TE events in comparison to the reported
rates of the general population of UK, especially in the
first year of diagnosis, which they associate with dis-
ease activity or with treatment (21). In our research,
TE events occurred in those patients who suffered
from multiple organ systems involvement and in pa-
tients who were younger. Similar observations were
published by Salmela et al. in their observational study
in which they demonstrated increased D-dimer values
during active disease in ANCA-associated vasculitis,
and in correlation with BVAS, they suggested that acti-
vation of coagulation is associated with ANCA-associ-
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povezuju s aktivnoscu bolesti ili s lijecenjem (21). U
nasem istrazivanju TE dogadaji pojavili su se u onih
bolesnika koji su imali viSe zahvacenih sustava te u
onih bolesnika koji su mlade dobi. Sli¢cna zapazanja
objavili su Salmela i suradnici u svojoj opservacijskoj
studiji u kojoj su dokazali poviSene vrijednosti D-di-
mera tijekom aktivne bolesti u ANCA-vaskulitisu, a u
korelaciji s BVAS-om sugerirali su da je aktiviranje
koagulacije povezano s ANCA-vaskulitisom koji za-
hvaca vise organskih sustava (22). Studija iz Nizozem-
ske izvijestila je o incidenciji venskih TE incidenata od
1,8 na 100 osoba godisnje, povecavajuci se na 6,7 po
100 osoba godisnje tijekom aktivne bolesti koja je defi-
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ated vasculitis which involves multiple organ systems
(22). A similar study from the Netherlands reported an
incidence of venous TE events of 1.8 per 100 person-
years, increasing to 6.7 per 100 person-years during
active disease, which was characterized by a time inter-
val of two months before and after diagnosis, or relapse
in patients with ANCA-associated vasculitis, excluding
eosinophilic granulomatosis with polyangiitis (EGPA)
(3). The data from that study confirm that active dis-
ease is a risk factor for the incidence of TE events (3).
According to a study conducted in 2007 by Stassen et
al., they found that the risk of developing venous TE
events in ANCA-associated vasculitis is increased, es-
pecially in active disease, which they associated with
endothelial dysfunction and hypercoagulability (5).
The results of the 2017 Kronbichler report highlight
the role of C-reactive protein, baseline creatinine, cuta-
neous and gastrointestinal involvement in risk stratifi-
cation associated with thromboembolic events (23).

In a 2016 meta-analysis, Ungprasert and Koster
showed a significantly increased risk of venous TE
events in patients suffering from granulomatosis with
polyangiitis (GPA), polyarteritis nodosa (PAN) and gi-
ant cell arteritis (GCA) (6). They also showed that the
frequency of hereditary thrombophilia is not increased
in patients with GPA and GCA and that it is not a risk
factor in the incidence of TE (6). In our study, genetic
diagnosis of hereditary thrombophilia was not per-
formed routinely in all patients, but only in patients with
a proven TE event. Given that the results of our research
showed an increased TE event in patients with high dis-
ease activity, hereditary haemophilia was an additional
factor that contributed to the development of thrombo-
sis in patients with a more severe clinical features with
involvement of multiple organ systems.

Hereditary thrombophilia is a known factor in the in-
cidence of venous thromboembolism in the general pop-
ulation (24, 25, 26). In their research, Sebastian et al.
proved that the prevalence of cardiolipin antibodies as a
prothrombin gene mutation (PGM) and methylenetet-
rahydrofolate reductase mutation (MTHFR) is not high-
er in patients with GPA in comparison to the general
population, and they proved that the increased risk of TE
events is not explained by the increased prevalence of an-
ticardiolipin antibodies (aCL), anti-beta-2-glycoproteins
or PGM and MTHEFR mutations (26). In their paper, Es-
pinosa et al. proved that patients with GCA have a high
prevalence of antiphospholipid antibodies (aPL) which
is not related to ischemic manifestations and that isch-
emic manifestations in GCA patients are not related to
congenital thrombophilic risk factors (27).

The ageing process in humans is accompanied by
changes in the coagulation system and thereby the risk
of thrombosis is increased in older people (24). Concen-
trations of coagulation factors such as factor V, factor
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nirana vremenskim intervalom dva mjeseca prije i
nakon dijagnoze, ili recidiva u bolesnika s ANCA-va-
skulitisom, a isklju¢ujuci eozinofilnu granulomatozu s
poliangitisiom (engl. eosinophilic granulomatosis with
polyangiitis - EGPA) (3). Podatci te studije potvrduju
da je aktivna bolest rizi¢ni ¢imbenik za nastanak TE
dogadaja (3). Stassen i suradnici u studiji iz 2007. godi-
ne otkrili su da je povecan rizik razvoja venskih TE
dogadaja u ANCA-vaskulitisu, posebice u aktivnoj
bolesti, $to su povezali s endotelnom disfunkcijom i
hipekoagulabilnos¢u (5). Rezultati izvijes¢a Kronbic-
hlera iz 2017. godine isticu ulogu C-reaktivnog protei-
na, pocetnog kreatinina, uklju¢enosti koze i probavnog
sustava u stratifikaciji rizika povezanih s trombembo-
lijskim dogadajima (23).

U metaanalizi iz 2016. godine Ungprasert i Koster
prikazali su znacajno povisen rizik venskih TE doga-
daja u pacijenata koji boluju od granulomatoze s poli-
angitisom (engl. granulomatosis with polyangiitis —
GPA), nodoznog poliarteritisa (engl. polyarteritis no-
dosa - PAN) i gigantocelularnog arteritisa (engl. giant
cell arteritis - GCA) (6). Prikazali su takoder da uce-
stalost nasljedne trombofilije nije povec¢ana u pacijena-
ta' s GPA i GCA te nije rizi¢ni ¢imbenik u nastanku TE
(6). U nasem istrazivanju genetska dijagnostika here-
ditarne trombofilije nije radena rutinski u svih pacije-
nata, ve¢ samo u onih kod kojih je dokazan TE doga-
daj. S obzirom na to da su rezultati naseg istrazivanja
prikazali pove¢an TE dogadaj u pacijenata s visokom
aktivnosti bolesti, nasljedna hemofilija bila je dodatni
¢imbenik koji je kod bolesnika s tezom klinickom
slikom uz zahvacanje viSe organskih sustava pridonio
razvoju tromboze.

Hereditarna trombofilija je inace poznati ¢imbenik
nastanka venskih tromboembolija u op¢oj populaciji
(24,25,26). Sebastian i suradnici u svojem su istraziva-
nju dokazali da prevalencija kardiolipinskih protutijela
kao mutacija protrombinskog gena (engl. prothrombin
gene mutation - PGM) i mutacija metilenhidrofolat re-
duktaze (engl. methylenetetrahydrofolate reductase -
MTHFR) nije veca u pacijenata s GPA nego u op¢oj
populaciji, te su dokazali da povecan rizik TE dogadaja
nije objasnjen pove¢anom prevalencijom antikardioli-
pinskih protutijela (engl. anti-cardiolipin antibody -
aCL), anti-beta2 glikoproteinom ili mutacijama PGM i
MTHER (26). Espinosa i suradnici u svojem su radu
dokazali da pacijenti s GCA imaju visoku prevalenciju
antifosfolipidnih proutijela (aPL) koja nije povezana s
ishemijskim manifestacijama; takoder, ishemijske ma-
nifestacije u pacijenata s GCA nisu povezane ni s uro-
denim trombofilnim ¢imbenicima rizika (27).

Proces starenja kod ljudi popracen je preinakama u
sustavu zgrusavanja i time povecava rizik od tromboze
u starijih ljudi (24). Koncentracije faktora koagulacije
kao $to su faktor V, faktor VII, faktor VII, faktor IX i
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VII, factor VII, factor IX and fibrinogen gradually in-
crease with age (24, 28). In our study, thromboembolic
events occurred in younger patients, and a possible ex-
planation for this lies in the increased activity of the dis-
ease and involvement of multiple organ systems in
younger patients in comparison to the older population.
In our study, not a single thromboembolic event was
recorded in patients with cutaneous vasculitis. By re-
searching the available literature, no study was found
that would compare the incidence of thromboembolic
events in patients with cutaneous vasculitis. To our
knowledge, we are the first to report an increased risk
of thromboembolic events in systemic vasculitides
compared to cutaneous vasculitides, so we were unable
to compare our results to results from other studies.
The limitation of this research study is the small
sample of subjects, considering that it is a study of a
disease with a low incidence conducted in one hospital
centre. Therefore, it would be preferable to expand it in
the future by including more centres in the study. In
addition to that, another limitation of this study is that
it is a retrospective study. Also, considering that the ge-
netic diagnosis of hereditary thrombophilia was per-
formed only in patients with a proven TE event, so in
future trials it would be necessary to determine the fre-
quency of hereditary thrombophilia in all subjects.

CONCLUSION

Our research shows that younger patients with sys-
temic vasculitis, high disease activity and involvement
of multiple organ systems have an increased risk of
thromboembolic events. The results of our research
may have several clinical implications for the treat-
ment of systemic vasculitis, and the most important
objective of this research is to increase awareness of the
risks for TE development. In addition to that, the ob-
jective is to propagate the performance of additional
clinical trials in order to determine the need for the
introduction of prophylactic anticoagulant and/or an-
tiplatelet therapy for the prevention of TE event devel-
opment.

CONFLICT OF INTEREST STATEMENT: The authors de-
clare no conflict of interest
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fibrinogen povecavaju se postupno s godinama (24,28).
U nasem istrazivanju tromboembolijski dogadaji poja-
vili su se u bolesnika koji su mlade Zivotne dobi, a mo-
guce objasnjenje lezi u vecoj aktivnosti bolesti i zahva-
¢enosti viSe organskih sustava u mladih pacijenata u
odnosu na stariju populaciju.

U nasem istrazivanju u bolesnika s vaskulitisom
ograni¢enim na kozu nije zabiljezen niti jedan trom-
boembolijski incident. Pretrazivanjem dosadasnje lite-
rature nije nadeno istrazivanje koje bi usporedilo po-
javnost tromboembolijskih incidenata bolesnika s va-
skulitisima ograni¢enim na kozu. Prema nasim sazna-
njima, prvi smo koji smo prijavili povecan rizik
tromboembolijskih incidenata u sistemskim vaskuliti-
sima u odnosu na vaskulitise ograni¢ene na kozu, sto-
ga nismo uspjeli usporediti nase rezultate.

Ogranicenje ovog istrazivanja jest mali uzorak ispi-
tanika, bududi da se radi o istrazivanju bolesti s malom
incidencijom provedenom u jednom centru; bilo bi
pozeljno prosiriti ga ukljuc¢ivanjem vi$e centara u istra-
zivanje. Osim toga, ogranicenje studije je i retrospek-
tivno istrazivanje. Takoder, s obzirom na to da je genet-
ska dijagnostika hereditarne trombofilije radena samo
kod pacijenata s dokazanim TE dogadajem, u budu¢im
ispitivanjima bilo bi potrebno utvrditi ucestalost here-
ditarne trombofilije medu svim ispitanicima.

ZAKLJUCAK

Nase istrazivanje pokazuje da bolesnici sa sistem-
skim vaskulitisom mlade Zivotne dobi uz visoku aktiv-
nost bolesti i zahvacanje viSe organskih sustava imaju
povecan rizik za nastanak tromboebolijskih dogadaja.
Rezultati naseg istrazivanja mogu imati nekoliko kli-
nickih implikacija za lijecenje sistemskih vaskulitisa, a
najvazniji cilj ovog istrazivanja jest povecati svijest o
rizicima za TE, te potaknuti dodatne klinicke studije
kako bi se utvrdila potreba profilaktickog uvodenja
antikoagulantne i/ili antiagregacijske terapije u svrhu
sprjec¢avanja razvoja TE dogadaja.

[ZJAVA O SUKOBU INTERESA: Autori izjavljuju da nisu u
sukobu interesa.
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ABSTRACT

The aim of this study was to investigate the course and outcome of COVID in patients with inflammatory rheu-
matic diseases (IRD) who are on biological disease-modifying antirheumatic drugs (- DMARDs) or targeted synthetic
disease-modifying antirheumatic drugs (tsDMARDs). In this study, we used the data of patients with rheumatoid ar-
thritis (RA), psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA) who had been treated at the Department of
Rheumatology, Physical and Rehabilitation Medicine of the Sestre milosrdnice University Hospital in Zagreb (Croatia)
and in whose case the SARS-CoV-2 infection was proven in the period from February 2020 until the end of July 2021.
In order to analyse this data, we have used the methods of descriptive statistics. Out of a total of 28 patients, 6 had a
severe or critical case of COVID-19, but only one subject was hospitalized. All 6 patients were treated with bDMARDs
before the onset of infection. Most of them (4/6) had moderate to high disease activity of IRD, as well as multiple co-
morbidities. No deaths were recorded in this cohort of patients. The results of this study suggest that the course of
COVID-19 is associated with the disease activity of IRD and accompanying comorbidities, whereas the use of specific
biological drugs might be associated with a more favourable outcome of the infection. Therefore, a better follow-up
process and management of disease activity in patients with IRD should be implemented during the period of this
pandemic, as well as the modification of specific therapy.

Key worps: COVID-19, inflammatory rheumatic disease, outcome, bDMARD, tsDMARD

SAZETAK

Cilj ovog istrazivanja bio je istraziti tijek i ishod bolesti COVID-19 kod ispitanika s upalnim reumatskim bolesti-
ma koji su lijeCeni bioloskim lijekovima koji mijenjaju tijek bolesti (engl. biologic disease modifying antirheumatic
drugs, skr. LDMARDS) i ciljanim sintetskim lijekovima koji mijenjaju tijek bolesti (engl. targeted synthetic disease mo-
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difying antitheumatic drugs, skr. tsDMARDs). U istrazivanju smo analizirali podatke bolesnika s reumatoidnim artri-
tisom (RA), psorijati¢nim artritisom (PsA) i aksijalnim spondiloartritisom (axSpA) koji su se kontrolirali na Klinici za
reumatologiju, fizikalnu medicinu i rehabilitaciju Klinickoga bolni¢kog centra Sestre milosrdnice u Zagrebu i koji su
imali dokazanu infekciju virusom SARS-CoV-2 u razdoblju od veljace 2020. do kraja srpnja 2021. godine. Od ukupno
28 bolesnika njih $estoro je imalo teski ili kriti¢ni oblik bolesti COVID-19, a samo jedna osoba je bila hospitalizirana.
Svih tih $est bolesnika bilo je lijeceno bDMARDs-ima. Ve¢ina bolesnika (4 od 6) s teskim i kriti¢nim oblikom bolesti
COVID-19 imali su umjereni do visoki stupanj aktivnosti upalne reumatske bolesti, kao i vise komorbiditeta. Smrtnog
ishoda u ovoj kohorti bolesnika nije bilo. Rezultati ovog istrazivanja sugeriraju da je tijek bolesti COVID-19 povezan
sa stupnjem aktivnosti upalne reumatske bolesti i popratnim komorbiditetima, a moguc¢i povoljniji ishod s upotrebom
specifi¢ne bioloske terapije. Stoga je u ovo doba pandemije potrebna bolja kontrola aktivnosti upalne reumatske bole-

sti, kao i modifikacija specifi¢ne terapije.

Krju¢nE rijeCT: COVID-19, upalna reumatska bolest, ishod, bDMARD, tsDMARD

INTRODUCTION

The COVID-19 pandemic, which predominantly af-
fects the clinical features of acute respiratory syn-
drome, brought about a series of economic, social and
political consequences from its very beginning, and
due to this disease numerous health systems around
the world have experienced and are still experiencing
numerous problems in their operation. (1-4) The im-
pact of COVID-19 on patients with inflammatory
rheumatic diseases is the subject of numerous studies,
in terms of detecting risk factors, evaluating the conse-
quences of the disease, the impact of pharmacological
therapy on COVID-19, as well as the dosage and tim-
ing of disease-modifying anti-rheumatic drugs. Al-
though there is some general knowledge about these
interrelationships, the results are contradictory. (5-7)
Therefore, the aim of this research was to examine
whether the use of biological disease-modifying anti-
rheumatic drugs that change the course of the disease
(bDMARD:s) or conventional synthetic disease-modi-
fying antirheumatic drugs (csDMARDs) and targeted
synthetic disease-modifying antirheumatic drugs (ts-
DMARDs) affects the course and outcome of the CO-
VID-19 infection in patients with the most common
inflammatory rheumatic diseases.

METHODS AND SUBJECTS

Patients with rheumatoid arthritis (RA), psoriatic
arthritis (PsA) and radiographic and non-radiographic
axial spondyloarthritis (axSpA), who had COVID-19
and who were treated with bDMARDs and tsDMARDs
at the time of the disease, along with a possible back-
ground therapy with ¢csDMARDs, were included in
this retrospective study. Patient follow-up was per-
formed at the Department of Rheumatology, Physical
and Rehabilitation Medicine of the Sestre milosrdnice
University Hospital Centre in Zagreb. The cohort con-
sisted of a total of 28 subjects, 13 men and 15 women,
who have had COVID-19 in the period from February
2020 until the end of July 2021. The follow-up of the
outcome of COVID-19 included a period of at least 2
months from the onset of the infection. Medical his-
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UVOD

Pandemija COVID-19, koja dominantno izaziva kli-
nicku sliku akutnoga respiratornog sindroma, od sa-
mog pocetka donijela je niz ekonomskih, drustvenih i
politickih posljedica, a brojni zdravstveni sustavi di-
ljem svijeta imali su i jo$ uvijek imaju brojnih proble-
ma u funkcioniranju. (1-4) Utjecaj bolesti COVID-19
na bolesnike s upalnim reumatskim bolestima pred-
met je mnogobrojnih istrazivanja, a u smislu detekti-
ranja rizi¢nih ¢imbenika, evaluacije posljedica bolesti,
utjecaja farmakoloske terapije na bolest COVID-19
kao i doziranja i tempiranja same antireumatske tera-
pije. Iako postoje neka opca saznanja o tim meduod-
nosima, rezultati su proturjecni. (5-7) Stoga je cilj
ovog istrazivanja bio ispitati utjece li primjena bio-
loskih antireumatika koji mijenjaju tijek bolesti (bD-
MARDs, engl. biological disease modifying antiheuma-
tic drugs) ili sintetskih lijekova koji utje¢u na tijek reu-
matske bolesti (csDMARDs, engl. conventional synthe-
tic disease modifying antirheumatic drugs i tsDMARDs,
engl. targeted synthetic disease modifying antirheumatic
drugs) na tijek i ishod infekcije COVID-19 u bolesnika
s najce$¢im upalnim reumatskim bolestima.

METODE I ISPITANICI

U ovom retrospektivnom istrazivanju ukljuceni su
bolesnici s reumatoidnim artritisom (RA), psorijatic-
nim artritisom (PsA) i radiografskim i neradiografskim
aksijalnim spondiloartritisom (axSpA), koji su imali
bolest COVID-19, a koji su u vrijeme bolesti lijeceni
bDMARDs-ima i tsDMARDs-ima, uz eventualnu po-
zadinsku terapiju csDMARDs-ima, a praceni su u Kli-
nici za reumatologiju, fizikalnu medicinu i rehabilita-
ciju KBC-a Sestre milosrdnice u Zagrebu. Kohortu je
¢inilo ukupno 28 ispitanika, 13 muskaraca i 15 Zena,
koji su imali COVID-19 bolest u periodu od veljace
2020. do kraja srpnja 2021. godine. Pracenje ishoda
bolesti COVID-19 bilo je najmanje dva mjeseca od po-
¢etka infekcije. Kao izvor podataka koristene su povi-
jesti bolesti. Od ukupnog broja ispitanika, deset ih je
bolovalo od RA, deset od PsA, a osam od axSpA (uklju-
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tory was used as a data source. Out of the total number
of subjects, 10 suffered from RA, 10 from PsA, and 8
from axSpA (including ankylosing spondylitis). The
following data were used in the research: age and gen-
der of the subject, data regarding SARS-CoV-2 infec-
tion (place of infection, method of diagnosis, data on
the existence of symptoms and type of symptoms, data
regarding the implementation of hospital treatment,
treatment and outcome of the infection, data regarding
COVID-19 complications), data related to an existing
inflammatory rheumatic disease (disease activity grad-
ed as remission, low, moderate and high), treatment
with bDMARDs or tsDMARDs, systemic glucocorti-
coid therapy, administration of methotrexate (or other
csDMARD) along with biological therapy, line of bD-
MARDs and tsDMARDs administration, presence of
comorbidities, data regarding pregnancy. The activity
of inflammatory rheumatic disease is graded according
to the DAS 28 score (Disease Activity Score Calculator
for Rheumatoid Arthritis) for RA, the BASDAI ques-
tionnaire (Bath Ankylosing Spondylitis Disease Activ-
ity Index) for axSpA and the DAPSA questionnaire
Disease Activity Index for Psoriatic Arthritis) for PsA.
The criteria for grading the severity of COVID-19 (as-
ymptomatic, mild, moderate, severe and critical form
of the disease) are determined according to the Guide-
lines for the treatment of patients with coronavirus dis-
ease 2019 (COVID-19) version no. 3 as of 21st October
2021 published by the Ministry of Health of the Re-
public of Croatia (in Croatian: Smjernice za lijecenje
oboljelih od koronavirusne bolesti 2019. (COVID-19)
verzija 3 od 21. listopada 2021. Ministarstva zdravstva
Republike Hrvatske).(8)

Descriptive statistics methods were used in the anal-
ysis of the available data, and the data were presented
in the form of ranges, medians and mean values, and in
the form of shares/percentages.

RESULTS

The age of the subjects ranged from 28 to 80, with a
median value of 56.5 and a mean value of 54.5+14.5.
There were 15 (53.57%) women and 13 (56.43%) men
in the cohort, with an average age of 52.7+14.8 for men
and 56+14.6 for women. For all patients, the source of
infection was a close contact with a previously con-
firmed infection or suspected infection, with the excep-
tion of one patient for whom the source of infection
was nosocomial, since this patient was a healthcare pro-
fessional who was in close contact with another health-
care professional who was infected with the SARS-
CoV-2 virus. In 26 patients (92.86%), the diagnosis of
infection was established on the basis of a positive PCR
test, and in 2 subjects (7.14%) it was a probable case of
COVID-19 infection because the diagnosis was made
solely on the basis of the clinical features and epidemio-
logical history without microbiological diagnostics,
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¢ivo ankilozantni spondilitis). U istrazivanju su se ko-
ristili sljedeci podatci: dob i spol ispitanika, podatci o
infekciji SARS-CoV-2 (mjesto zaraze, nacin postavlja-
nja dijagnoze, podatci o postojanju simptoma te vrsti
simptoma, podatci o provodenju bolnic¢kog lijecenja,
lijecenje i ishod infekcije, podatci o komplikacija-
ma bolesti COVID-19), podatci vezani uz postojecu
upalnu reumatsku bolest (aktivnost bolesti stupnjeva-
na kao remisija, niska, umjerena i visoka), lijeCenje
bDMARDs-ima ili tsDMARDs-ima; sistemska terapija
glukokortikoidima; primjena metotreksata (ili dru-
gog csDMARD-a) uz biolosku terapiju; linija primjene
bDMARDs-a i tsDMARDs-a; postojanje komorbidite-
ta; podatak o trudnodi. Aktivnost upalne reumatske
bolesti stupnjevana je prema DAS 28 (engl. disease
activity score calculator for rheumatoid arthritis) indek-
su za RA, BASDAI (engl. bath ankylosing spondylitis
disease activity index) upitniku za axSpA i DAPSA
(engl. disease activity in psoriatic arthritis) upitniku za
PsA. Kriteriji za stupnjevanje tezine bolesti COVID-19
(asimptomatski, blagi, srednje teski, teski i kriti¢ni
oblik bolesti) odredeni su prema Smjernicama za lijece-
nje oboljelih od koronavirusne bolesti 2019. (COVID-19)
verzija 3 od 21. listopada 2021. Ministarstva zdravstva
Republike Hrvatske. (8)

U analizi dostupnih podataka koristene su metode
deskriptivne statistike, a podatci su prikazani u obliku
raspona, medijana i srednje vrijednosti te u obliku
udjela/postotka.

REZULTATI

Zivotna dob ispitanika bila je raspona od 28 do 80
godina, s medijanom vrijednosti 56,5 i uz srednju vri-
jednost je 54,5 + 14,5 godina. U kohorti je bilo 15
(53,57%) zena i 13 (56,43%) muskaraca, s prosjecnom
zivotnom dobi od 52,7 + 14,8 godina u muskaraca i 56
+ 14,6 godina u Zena. U svih je bolesnika izvor zaraze
bio bliski kontakt kojemu je prethodno potvrdena in-
fekcija ili je postojala sumnja na infekciju, s tim da je u
jednog bolesnika izvor zaraze bio intrahospitalni, bu-
duc¢i da se radilo o zdravstvenom djelatniku koji je bio
u bliskom kontaktu s drugim zdravstvenim djelatni-
kom zarazenim virusom SARS-CoV-2. Dijagnoza in-
fekcije je kod 26 bolesnika (92,86%) utvrdena teme-
lijem pozitivnog PCR testa, a kod dvaju ispitanika
(7,14%) radilo se o vjerojatnom COVID-19 jer je dija-
gnoza postavljena iskljucivo na temelju klinicke slike i
epidemioloske anamneze bez mikrobioloske dijagno-
stike, $to je bilo u skladu s tada vaze¢im preporuka-
ma Hrvatskog zavoda za javno zdravstvo (HZ]JZ-a).
Dvadeset i pet bolesnika imali su simptome bolesti
COVID-19 (89,29%), a tri bolesnika su bili asimpto-
matski (10,71%). Glede lijecenja niti jedan ispitanik
nije bio lijecen remdesivirom, 25 bolesnika (89,29%)

Reumatizam 2022;69(1):32-40



Cavar S. i sur. Ishod i tijek bolesti COVID-19 kod bolesnika s upalnim reumatskim bolestima...

Strucni rad

which was in accordance with the recommendations of
the Croatian Institute of Public Health (HZJZ) that
were current at the time. Twenty-five patients had CO-
VID-19 symptoms (89.29%), and 3 were asymptomatic
(10.71%). Regarding treatment, not a single subject was
treated with remdesivir, 25 patients (89.29%) received
symptomatic therapy, and 2 of these patients (7.14%)
were additionally treated with an antibiotic. Out of the
total number of patients, only one patient (3.57%) re-
ceived hospital treatment. Twenty-two patients
(78.57%) fully recovered from COVID-19, 6 (21.43%)
partially recovered and had prolonged symptoms of the
disease (the symptoms lasted longer than 2 months
from the onset of the disease), most often accompanied
with the symptom of chronic fatigue, and with a medi-
an duration of 92.5 days. Regarding disease activity at
the time of infection with the SARS-CoV-2 virus, 5 pa-
tients with RA had low or moderate disease activity
(17.86% and 17.86%). In the case of PsA, 2 patients
(7.14%) were in remission, 3 patients (10.71%) had low
disease activity, 4 patients (14.29%) had moderate dis-
ease activity and 1 patient (3.57%) had high disease ac-
tivity. Furthermore, in the case of axSpA, 3 patients
(10.71%) had low disease activity, 4 patients (14.7%)
had moderate disease activity, and 1 patient (3.57%)
had high disease activity. Treatment with bDMARDs
was represented in our cohort in the following way: 17
patients (60.71%) were treated with TNF-alpha inhibi-
tors (tumour necrosis factor), 5 patients (17.86%) were
treated with IL-17 inhibitors (interleukin 17), 2 patients
(7.14%) were treated with IL-6 inhibitors (interleukin
6), 1 patient (3.57%) was treated with CD20 inhibitor,
while 3 patients (10.71%) were treated with a tsD-
MARD, upadacitinib. Regarding the line of bDMARDs
administration, 20 patients (71.43%) received them as
the first-line treatment, 6 patients (21.43%) received
them as the second-line treatment, and in two cases
they were administered as the third-line treatment
(7.14%). Three patients received systemic glucocorti-
coids (10.71%) in a low dose of up to 8 milligrams,
while 6 patients (21.43%) received csDMARDs (metho-
trexate) as adjunctive therapy in addition to bDMARDs.
None of the patients with PsA had clinically visible
signs of psoriasis. In addition to that, there were no pa-
tients with inflammatory bowel disease in this cohort.
In addition to inflammatory rheumatic disease, accom-
panying comorbidities were present in 17 patients
(60.71%), the most common of which were: arterial hy-
pertension, type II diabetes and hypercholesterolemia.
According to the severity of the clinical features of
COVID-19, 3 patients in this cohort (10.71%) had
symptoms of a mild form of COVID-19 (2 patients suf-
fered from RA, 1 suffered from axSpA), 19 patients
(67.86%) had a moderate form of COVID-19 (7 pa-
tients suffered from RA, 7 suffered from PsA, 5 suffered
from axSpA), 5 patients (17.86%) had a severe form of
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su dobivali simptomatsku terapiju, od cega je kod dva-
ju bolesnika (7,14%) u lije¢enje dodatno ukljucen i an-
tibiotik. Od ukupnog broja bolesnika bolnicko lijece-
nje je provedeno samo kod jedne bolesnice (3,57%).
Dvadeset i dva bolesnika (78,57%) potpuno su se opo-
ravili od bolesti COVID-19, $est (21,43%) ih se djelo-
micno oporavilo te su imali produljene simptome bo-
lesti (dulje od dva mjeseca od pocetka bolesti), naj-
¢eS¢e sa simptomom kroni¢nog umora, s medijanom
trajanja 92,5 dana. U pogledu aktivnosti bolesti u tre-
nutku zaraze virusom SARS-CoV-2, pet bolesnika s
RA-om imalo je nisku odnosno umjerenu aktivnost
bolesti (17,86% i 17,86%); u slucaju PsA dva bolesnika
(7,14%) su bila u remisiji, tri bolesnika (10,71%) su
imala nisku, ¢etiri bolesnika (14,29%) umjerenu i jedan
bolesnik (3,57%) visoku aktivnost bolesti; dok su u slu-
¢aju axSpA tri bolesnika (10,71%) imala nisku, Cetiri
bolesnika (14,7%) umjerenu, a jedan bolesnik (3,57%)
visoku aktivnost bolesti. Lijecenje bDMARDs-ima u
nasoj je kohorti bilo zastupljeno na sljede¢i nacin: 17
bolesnika (60,71%) je bilo lijeceno TNEF-alfa inhibi-
torima (engl. tumor necrosis factor), pet bolesnika
(17,86%) IL-17 inhibitorima (engl. interleukin 17), dva
bolesnika (7,14%) IL-6 inhibitorima (engl. interleukin
6), jedan bolesnik (3,57%) CD20 inhibitorom, dok su
tri bolesnika (10,71%) lije¢ena tsDMARD-om, updaci-
tinibom. U pogledu linije primjene bDMARDs-a, 20
bolesnika (71,43%) ih je primalo kao prvu liniju lijece-
nja, Sest bolesnika (21,43%) kao drugu liniju, a kod
dvoje je ona bila treca linija (7,14%). Tri su bolesnika
kao popratnu terapiju uzimali sistemske glukokorti-
koide (10,71%) u niskoj dozi do 8 miligrama, dok je
c¢sDMARD (metotreksat) kao popratnu terapiju uz
bDMARD:s primalo $est bolesnika (21,43%). Nijedan
od bolesnika s PsA-om nije imao klinicki vidljivu pso-
rijazu. Takoder, u ovoj kohorti nije bilo bolesnika s
upalnom bolesti crijeva. Uz upalnu reumatsku bolest,
popratni je/su komorbiditet/-i bio/-li zastupljen/-i kod
17 bolesnika (60,71%), od kojih su najc¢es¢i bili: arterij-
ska hipertenzija, Secerna bolest tipa 2 i hiperkolestero-
lemija.

Prema tezini klinicke slike COVID-19 bolesti, u ovoj
kohorti tri bolesnika (10,71%) su imali simptome bla-
gog oblika bolesti COVID-19 (dva bolesnika RA, 1
axSpA), 19 bolesnika (67,86%) srednje teski oblik
(sedam bolesnika RA, sedam bolesnika PsA, pet bo-
lesnika axSpA), pet bolesnika (17,86%) teski oblik
(jedan bolesnik RA, tri bolesnika PsA, jedan bolesnik
axSpA) ijedna bolesnica s axSpA (3,57%) kriti¢ni oblik
bolesti COVID-19. Vazno je napomenuti kako su se
temeljem smjernica za lijecenje oboljelih od bolesti
COVID-19 bolesnici koji uzimaju imunosupresivne
lijekove svrstavali u jednu kategoriju vise (teze bole-
sti).(8) Usporedujuci tezinu Kklinicke slike bolesti
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TaBLE 1 Demographic and clinical features of patients with severe and critical COVID-19 and inflammatory rheumatic disease
TABLICA 1. Demografska i klinicka obiljezja ispitanika s teskim i kriticnim oblikom bolesti COVID-19 i upalnom reumatskom bolesti

Inflammatory
rheumatic Disease Comorbidities Severity of | Hospital Glucocorticoids | Methotrexate
disese activity | Gender | Age / Pridruzene COVID-19 | treatment /| 'y v ppy in therapy in therapy
/ Upalna / Aktivnost | /Spol | /Dob bolesti / Tezina | Bolnicko / Glukokortikoidi | / Metotreksat
reumatska bolesti COVID-19 | lijecenje u terapiji u terapiji
bolest
axSpA high 5 critical IL-17
/ visoka F/Z 80 yes / da / kritiéni yes / da inhibitor no/ ne no / ne
moderate severe TNF-alfa
p—— M/M 42 yes / da / teski no / ne inhibitor no / ne no / ne
PsA high . severe TNF-alfa
/ visoka F/Z 66 yes / da / teski no/ ne inhibitor no / ne no / ne
moderate . severe TNF-alfa
Pp—— F/Z 52 yes / da / teski no / ne inhibitor yes / da no / ne
remission - severe IL-17
/ remisija F/Z 31 no / ne / teski no / ne inhibitor no / ne no / ne
RA low/ niska | F/Z 69 no/ ne severe no / ne TNE—?lfa no / ne no / ne
/ teski inhibitor

Legend / Legenda: COVID: Coronavirus disease / koronavirusna bolest; bDMARD: biological disease modifying antirheumatic drug/ bioloska
antireumatska terapija koja mijenja tijek bolesti; AxSpA: axial spondyloarthritis /aksijalni spondyloarthritis; PsA: psoriatic arhtritis / psori-
jaticni artritis; RA: rheumatoid arthritis / reumatoidni artritis; F / Z: female / Zenski; M: male / muski; IL: interleukin; TNF: tumor necrosis

factor / ¢imbenik nekroze tumora

COVID-19 (1 patient suffered from RA, 3 suffered from
PsA, 1 suffered from axSpA) and 1 axSpA who suffered
from axSpA (3.57%) had a critical form of COVID-109.
It is important to note that, based on the guidelines for
the treatment of patients with COVID-19, patients tak-
ing immunosuppressive drugs were classified in a high-
er category (severe disease).(8) Comparing the severity
of the clinical features of COVID-19 and the activity of
inflammatory rheumatic disease, in this cohort of 5 pa-
tients with a severe form of COVID-19, 1 patient
(20.00%) was in remission, 1 patient (20.00%) had low
disease activity, 2 patients (40.00%) had moderate dis-
ease activity, and 1 patient (20.00%) had a high inflam-
matory rheumatic disease activity. One patient (3.57%)
with a critical form of COVID-19 also had a high in-
flammatory rheumatic disease activity and was the only
one in this cohort who was hospitalized and oxygen
therapy had to be administered to him. In relation to
the patients with a severe and critical form of COV-
ID-19, 4 patients had accompanying comorbidities,
while 2 patients were without comorbidities. The afore-
mentioned data are presented in Table 1. The median
age of patients with a severe and critical form of COV-
ID-19 was 59, with an average value of 56.67+18.32,
which does not significantly deviate from the average
age of all subjects in our cohort.

DISCUSSION AND CONCLUSION

This research indicated that the degree of inflamma-
tory rheumatic disease activity, older age, gender and
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COVID-19 i aktivnost upalne reumatske bolesti, u
ovoj je kohorti od pet bolesnika s teskim oblikom bole-
sti COVID-19 jedan bolesnik (20,00%) bio u remisiji,
jedan bolesnik (20,00%) je imao nisku aktivnost bole-
sti, dva bolesnika (40,00%) su imala umjerenu aktiv-
nost bolesti, a jedan bolesnik (20,00%) je imao visoku
aktivnost upalne reumatske bolesti. Jedan bolesnik
(3,57%) s kriti¢cnim oblikom bolesti COVID-19 imao
je ujedno i visoku aktivnost upalne reumatske bolesti
te je jedini u ovoj kohorti bio hospitaliziran i zahtijevao
terapiju kisikom. Od bolesnika s teskim i kriti¢nim
oblikom bolesti COVID-19, Cetiri bolesnika su imala
pratece komorbiditete, dok su dva bolesnika bila bez
komorbiditeta. Navedeni podatci su prikazani u tabli-
ci 1. Zivotna dob bolesnika s teskim i kriti¢nim obli-
kom bolesti COVID-19 bila je medijane vrijednosti 59
godina, uz prosje¢nu vrijednost 56,67 + 18,32 godina,
$to ne odskace znacajno od prosjecne zivotne dobi svih
ispitanika u nasoj kohorti.

RASPRAVA I ZAKLJUCAK

Ovo istrazivanje je ukazalo da stupanj aktivnosti
upalne reumatske bolesti, starija zivotna dob, spol i po-
pratni komorbiditeti utje¢u na tezinu klinicke slike bo-
lesti COVID-19 kod ispitanika u ovoj kohorti. Ve¢ina
ispitanika je imala popratne komorbiditete poput arte-
rijske hipertenzije ili Secerne bolesti, $to su poznati ri-
zi¢ni ¢imbenici u razvoju tezeg oblika bolesti i losijeg
ishoda COVID-a. Buduéi da su upalne reumatske bo-
lesti ¢eSce zastupljene kod Zena, veca je prevalencija
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accompanying comorbidities impact the severity of the
clinical features of COVID-19 in subjects in this co-
hort. Most of the subjects had accompanying comor-
bidities such as arterial hypertension or diabetes,
which are well-known risk factors in the development
of a more severe form of the disease and an adverse
outcome of COVID. Since inflammatory rheumatic
diseases are more common in women, the prevalence
of COVID is higher in women with inflammatory
rheumatic diseases. Taking comorbidities into account,
the most common comorbidities in people with in-
flammatory rheumatic diseases infected with SARS-
CoV-2 are cardiovascular diseases, endocrine diseases
and respiratory diseases. According to the available
literature, there is no significant difference in the prev-
alence of COVID in individuals with inflammatory
rheumatic diseases compared to the general popula-
tion. (9) The results of this research confirm data from
the literature which point to the fact that in general
there is no difference in the symptoms and rate of hos-
pitalizations due to COVID-19 between individuals
with inflammatory rheumatic diseases and the general
population, although some literature data indicate that
patients with inflammatory rheumatic diseases have a
higher chance of ending up in intensive care and on
mechanical ventilation, while on the other hand the
mortality between the groups is at the same level. (10)
There were no deaths in the cohort of our subjects, and
only one person who was elderly, with accompanying
comorbidities, receiving IL-17 inhibitor therapy and
with a high degree of inflammatory rheumatic disease
activity had to be hospitalized and oxygen therapy had
to be administered to them. Our research indicated
that the degree of activity of inflammatory rheumatic
disease affects the severity of the clinical features and
the course of COVID-19, which is in accordance with
the research available in global medical literature. Gen-
eral risk factors for an adverse course and outcome of
COVID-19 in people with inflammatory rheumatic
diseases, as well as a higher rate of hospitalization and
mortality, are the following: male gender, older age,
cardiovascular and pulmonary diseases, chronic kid-
ney disease, moderate to high level of inflammatory
rheumatic disease activity and the diagnosis of inflam-
matory rheumatic disease. (11-14) Some studies have
found that patients with PsA had a more favourable
outcome of COVID-19 compared to patients with RA,
but the real reason for this has not yet been deter-
mined. (12) It is an interesting fact that none of our
subjects diagnosed with PsA had psoriatic manifesta-
tions on the skin and/or nails. This fact could be ex-
plained by the low to moderate inflammatory rheu-
matic disease activity of most of our subjects with PsA,
but also by the likely beneficial effect of biological ther-
apy or targeted synthetic drugs on cutaneous manifes-
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COVID-a kod osoba zenskog spola s upalnim reumat-
skim bolestima. Uzimaju¢i u obzir komorbiditete, naj-
¢es¢i komorbiditeti kod osoba s upalnim reumatskim
bolestima inficiranih virusom SARS-CoV-2 jesu kar-
diovaskularne bolesti, endokrinoloske bolesti i respira-
torna oboljenja. Prema dostupnoj literaturi, ne postoji
znacajna razlika u prevalenciji COVID-a kod osoba s
upalnim reumatskim bolestima u usporedbi s opéom
populacijom. (9) Rezultati ovog istrazivanja potvrdu-
ju podatke iz literature da opcenito ne postoji razlika
u simptomima i stopi hospitalizacija od bolesti
COVID-19 izmedu osoba s upalnim reumatskim bole-
stima i opce populacije, iako neki literaturni podatci
ukazuju da bolesnici s upalnim reumatskim bolestima
imaju vedi rizik da zavr$e na intenzivnom lijecenju i
mehanickoj ventilaciji, dok je s druge strane mortalitet
medu grupama jednak. (10) Smrtnih ishoda u kohorti
nasih ispitanika nije bilo, dok je samo jedna osoba koja
je starije zivotne dobi, s prate¢im komorbiditetima, na
terapiji inhibitorom IL-17 i s visokim stupnjem aktiv-
nosti upalne reumatske bolesti bila zahtijevala hospita-
lizaciju i terapiju kisikom. Nage je istrazivanje ukazalo
da stupanj aktivnosti upalne reumatske bolesti utjece
na tezinu klinicke slike i tijek bolesti COVID-19, $to je
u skladu s istrazivanjima dostupnima u svjetskoj litera-
COVID-19 kod osoba s upalnim reumatskim bolesti-
ma, pa tako i vecu stopu hospitalizacija i smrtnosti,
jesu muski spol, starija zivotna dob, kardiovaskularne i
plu¢ne bolesti, kroni¢na bolest bubrega, umjereni do
visoki stupanj aktivnosti upalne reumatske bolesti te
sama dijagnoza upalne reumatske bolesti. (11-14) Po-
jedina istrazivanja su utvrdila da su bolesnici s PsA-om
imali bolji ishod bolesti COVID-19 u usporedbi s bole-
snicima s RA-om, ali pravi razlog tome jo$ nije utvr-
den. (12) Zanimljiva je ¢injenica kako nitko od nasih
ispitanika s dijagnozom PsA nije imao psorijati¢ne
promjene po kozi i/ili noktima. Sama ¢injenica mogla
bi se objasniti niskom do umjerenom aktivnoscu
upalne reumatske bolesti vecine nasih ispitanika sa
PsA-om, ali i vjerojatnim povoljnim u¢inkom bioloske
terapije ili ciljanih sintetskih lijekova na kozne promje-
ne. Proucavanjem patofizioloskih mehanizama infek-
cije SARS-CoV-2 ustanovljeno je kako ekscesivni upal-
ni odgovor organizma na SARS-CoV-2 (tzv. citokinska
oluja) dovodi do razvoja tezeg oblika bolesti i vece
smrtnosti. Rije¢ je naime o pretjeranoj aktivaciji mo-
nocitno-makrofagnog sustava kod odredenog dijela
oboljelih, iz jo§ nepoznatog razloga, koji posljedi¢no
dovodi do difuznog os$tecenja razlic¢itih tkiva i organa.
Kako kod bolesnika s upalnim reumatskim bolestima
u organizmu ve¢ postoji upalno zbivanje, dodatna
upala mogla bi dovesti do dodatnih ostecenja. Pritom
je takoder ustanovljeno kako infekcija SARS-CoV-2
ima sli¢ne patofizioloske upalne mehanizme kao i RA
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tations. By studying the pathophysiological mecha-
nisms of SARS-CoV-2 infection, it was established that
the body’s excessive inflammatory response to SARS-
CoV-2 (the so-called cytokine storm) leads to the de-
velopment of a more severe form of the disease and
higher mortality rate. It is an excessive activation of the
monocyte-macrophage system in a certain part of the
patients, for a reason that still remains unknown,
which consequently leads to diffuse damage to various
tissues and organs. Since in patients with inflammato-
ry rheumatic diseases inflammation is already present
in the body, additional inflammation could lead to ad-
ditional damage. It was also established that SARS-
CoV-2 infection has similar pathophysiological in-
flammatory mechanisms as RA in terms of cytokine
imbalance, and this opened up the possibility of using
similar and the same drugs that are used in the treat-
ment of inflammatory rheumatic diseases. (15,16)
Treatment, as well as the choice of different therapy in
the treatment of inflammatory rheumatic disease, can
have an impact on the course and outcome of COV-
ID-19. Given that the majority of patients in our co-
hort were treated with a TNF-alpha inhibitor and that
there was no fatal outcome, it could be concluded that
the use of TNF-alpha inhibitors is associated with a
more favourable outcome of the infection. Since tar-
geted synthetic molecules and biological drugs act as
inhibitors of certain parts of the immune mechanisms,
which favourably affects the course of the inflamma-
tory disease, there has been concern about their fur-
ther use in the course of COVID-19 when the activity
of the immune system is crucial for the resolution of
the infection. However, research from the available
world literature supports the fact that the use of TNF-
alpha inhibitors is associated with a better outcome of
infection, while the use of JAK-inhibitors and ritux-
imab compared to TNF-alpha inhibitors is associated
with an adverse outcome of infection, i.e., there is a
significantly higher likelihood of hospitalization or
death. Moreover, the use of immunosuppressants (e.g.
methotrexate, azathioprine) as monotherapy or in
combination with other drugs and the use of high dos-
es of glucocorticoids in the treatment of inflammatory
rheumatic diseases have been detected as factors that
result in an adverse outcome of COVID-19, and conse-
quently in an increased mortality rate. (5,6,11,12) The
absence of deaths caused by COVID-19 in our cohort
can also be explained by the fact that only one severely
ill patient was receiving glucocorticoid therapy at the
time. It has been shown that exposure of patients to
glucocorticoids in a dose greater than 10 milligrams
per day is associated with a higher rate of hospitaliza-
tion in patients with COVID-19, especially in patients
with systemic connective tissue disease and vasculitis.
(17) Although we do not have data on the vaccination
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u pogledu disbalansa citokina, a to je otvorilo mogu¢-
nost koristenja sli¢nih i istih lijekova koji se koriste u
lijecenju upalnih reumatskih bolesti. (15,16) Lijecenje,
kao i odabir diferentne terapije u lijecenju upalne reu-
matske bolesti, moze imati utjecaj na tijek i ishod bole-
sti COVID-19. S obzirom na to da je vecina bolesnika
u nasoj kohorti bila lijecena blokatorom TNF-alfa te da
nije bilo smrtnog ishoda, moglo bi se zakljuciti da je
upotreba TNF-alfa inhibitora povezana s boljim isho-
dom infekcije. Buduci da ciljane sintetske molekule i
bioloska terapija djeluju kao blokatori pojedinih dije-
lova imunoloskih mehanizama, §to povoljno utjece na
tijek upalne bolesti, pojavila se bojazan o njihovoj dalj-
njoj upotrebi u tijeku bolesti COVID-19 kada je aktiv-
nost imunoloskog sustava krucijalna za rezoluciju in-
fekcije. Medutim, istrazivanja iz dostupne svjetske lite-
rature govore u prilog tomu da je upotreba inhibitora
TNF-alfa povezana s boljim ishodom infekcije, dok je
upotreba JAK-inhibitora i rituksimaba u usporedbi s
inhibitorima TNF-alfa povezana s losijim ishodom in-
fekcije, odnosno prisutna je znacajno veca vjerojatnost
za hospitalizaciju ili smrtni ishod. Takoder, upotreba
imunosupresivnih lijekova (npr. metotreksat, azatio-
prin) kao monoterapije ili u kombinaciji s drugim lije-
kovima te upotreba visokih doza glukokortikoida u
lije¢enju upalnih reumatskih bolesti detektirani su kao
¢imbenici koji rezultiraju losijim ishodom COVID-19,
a posljedi¢no i povisenom stopom mortaliteta. (5,6,
11,12) Izostanak smrtnih ishoda od bolesti COVID-19
u nasoj kohorti moze se objasniti i ¢injenicom da je
samo jedan teze oboljeli bolesnik tada bio na glukokor-
tikoidnoj terapiji. Naime, pokazalo se da je izlaganje
bolesnika glukokortikoidima u dozi vecoj od 10 mili-
grama na dan povezano s ve¢om stopom hospitalizaci-
ja kod oboljelih od bolesti COVID-19, pogotovo kod
bolesnika sa sistemskom bolesti vezivnog tkiva i va-
skulitisom. (17) Iako u nasoj kohorti nemamo poda-
taka o cijepnom statusu svih ispitanika, cijepljenje je
zasigurno najucinkovitija metoda prevencije i zastite
od losijeg tijeka i ishoda bolesti COVID-19. Od izuma
cjepiva protiv SARS-CoV-2 u odredenog broja bole-
snika postojao je strah od negativnih posljedica cjepiva
na aktivnost osnovne bolesti, medutim podatci iz lite-
rature govore kako se egzacerbacija upalne reumatske
bolesti pojavila kod manje od 5% ispitanika. Vec¢ina
ispitanika je pritom bila voljna privremeno obustaviti
terapiju DMARD-ovima u svrhu poboljsanja ucinko-
vitosti cjepiva. Isto tako, nuspojave cjepiva bile su ti-
pi¢ne kao i u opcoj populaciji, a to su redom umor,
malaksalost, groznica, tresavica, glavobolja, mialgije,
artralgije. (18) U nasoj je kohorti samo $est ispitanika
(pet Zena i jedan muskarac) imalo tezak i kriti¢ni oblik
bolesti COVID-19, od kojih je samo jedan ispitanik
hospitaliziran i zahtijevao terapiju kisikom. Prednost
je ovog istrazivanja da se radi o uzorku ispitanika iz
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status of all subjects in our cohort, vaccination is cer-
tainly the most effective method of prevention and
protection against an adverse course and outcome of
COVID-109. Since the invention of the vaccine against
SARS-CoV-2, in a certain number of patients there has
been a fear of adverse consequences of the vaccine on
the activity of the underlying disease. However, data
from literature show that an exacerbation of inflamma-
tory rheumatic disease occurred in less than 5% of sub-
jects. The majority of respondents were willing to tem-
porarily stop taking DMARDs in order to improve the
effectiveness of the vaccine. Also, the side effects of the
vaccine were typical, as those in the general popula-
tion. They included fatigue, malaise, fever, chills, head-
ache, myalgias, and arthralgias. (18) In our cohort,
only 6 subjects (5 women and 1 man) had a severe and
critical form of COVID-19, and out of these subjects
only one subject was hospitalized and oxygen therapy
had to be administered to him. The advantage of this
research is that it includes a sample of subjects from
everyday clinical practice which reflects the real situa-
tion, while the main limitation is the small number of
subjects, which prevents a more detailed analysis of the
interrelationship of individual parameters of interest.
We must note that most of the subjects recovered from
COVID-19 at a time when the vaccine was not yet de-
veloped and widely available on the market, that is, be-
fore mass vaccination of the population began. Fur-
thermore, those who recovered from the disease could
be vaccinated at the earliest 3 to 6 months after recov-
ery. Therefore. vaccination was not an analysed vari-
able in this study. Smoking as an analysed variable was
not included due to insufficient data in relation to it.

In conclusion, the results of our retrospective study
suggest that higher inflammatory rheumatic disease ac-
tivity and accompanying comorbidities are associated
with a severe and critical form of SARS-CoV-2 virus in-
fection, but without a fatal outcome. A more favourable
outcome of the infection may be associated with the use
of specific biological therapy. For a more detailed insight
into this, research needs to be conducted on a larger
sample of subjects, preferably with a prospective design.
Therefore, during this pandemic, it is necessary to mon-
itor patients and perform the follow-up of patients with
inflammatory rheumatic diseases more intensively in
order to control and manage disease activity and modify
the therapy in a more efficient way.

CONFLICT OF INTEREST STATEMENT: The authors de-
clare no conflict of interest.
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svakodnevne klinicke prakse koja odrazava realno sta-
nje, dok je glavno ogranic¢enje mali broj ispitanika, sto
onemogucuje detaljniju analizu meduodnosa pojedi-
nih parametara od interesa. Napominjemo da je ve¢ina
ispitanika preboljela bolest COVID-19 u vrijeme dok
cjepivo jo$ nije bilo razvijeno i Siroko dostupno na
trzi$tu, odnosno dok nije pocelo masovno procjeplji-
vanje populacije. Nadalje, oni koji su preboljeli bolest
mogli su se cijepiti najranije tri do Sest mjeseci nakon
preboljenja, stoga cijepljenje nije bilo analizirana vari-
jabla u ovom istrazivanju. Pusenje kao analizirana va-
rijabla nije bilo uklju¢eno s obzirom na nedostatne
podatke.

Zaklju¢no, rezultati nasega retrospektivnog istrazi-
vanja sugeriraju da su visa aktivnost upalne reumatske
bolesti i popratni komorbiditeti povezani s teskim i
kriti¢nim oblikom infekcije virusom SARS-CoV-2, ali
bez smrtnog ishoda. Povoljniji ishod infekcije moze
biti povezan s upotrebom specifi¢ne bioloske terapije.
Za detaljniji uvid u to potrebna su istrazivanja na ve-
¢em uzorku ispitanika, pozeljno prospektivnog nacrta.
Stoga je u vrijeme ove pandemije potrebno intenzivni-
je pratiti i nadzirati bolesnike s upalnim reumatskim
bolestima radi bolje kontrole aktivnosti bolesti i modi-
fikacije same terapije.

[Z]AVA O SUKOBU INTERESA: Autori izjavljuju da nisu u
sukobu interesa.
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ABSTRACT

Sjogren’s syndrome (SS) is a chronic, systemic autoimmune disease of unknown aetiology that manifests with
various clinical manifestations. It is characterized by dense lymphocytic infiltration of exocrine glands which leads to
functional impairment. Involvement of the salivary and lacrimal glands, and the consequent dryness of the eyes and
mouth, are among the most common clinical manifestations of the disease. SS may occur as a primary disease or sec-
ondary to another organ-specific autoimmune disease or overlap with other rheumatic conditions. The disease is
named after the Swedish ophthalmologist Henrik Sjégren. The diagnosis of SS is made based on clinical and labora-
tory indicators and objective findings of involvement of the salivary glands and lacrimal glands. In clinical practice,
classification criteria often help in making a diagnosis, although they were initially developed and validated to stan-
dardize a cohort of patients for inclusion in the clinical trials and studies. Over the years, more than ten different clas-
sification criteria for SS have been proposed. In 1993, the first multicentric preliminary European classification criteria
for SS were proposed. These criteria were subsequently revised by the American-European Consensus Group (AECG)
in 2002. In 2012, the new modified classification criteria of the American College of Rheumatology (ACR) for SS were
published, which did not provide any significant diagnostic changes. The 2016 criteria of the ACR and the European
Alliance of Associations for Rheumatology (EULAR) are currently used for the classification of the disease. A signifi-
cant shift with the new criteria is that symptoms of dry eyes or mouth are not necessary for classification, and it is suf-
ficient to have only one of the systemic manifestations of the disease.

KEY woRrbps: Sjogren’s syndrome, diagnosis, classification criteria

SAZETAK

Sjogrenov sindrom (SS) je kroni¢na, sustavna autoimunosna bolest nepoznate etiologije koja se manifestira $iro-
kim rasponom klini¢kih o¢itovanja. Histologki je karakterizirana gustom limfocitnom infiltracijom egzokrinih Zlijez-
da, $to pridonosi ostecenju njihove funkcije. Zahvacanje Zzlijezda slinovnica i suznih Zlijezda te posljedi¢na suhoca
o¢iju i usta spadaju u najce$ée klini¢ke manifestacije bolesti. SS se moze pojaviti kao primarna bolest ili sekundarno uz
drugu organ-specifi¢nu autoimunu bolest te u preklapanju s drugim reumatoloskim stanjima. Bolest je ime dobila po
$vedskom oftalmologu Henriku Sjogrenu. Dijagnoza SS-a postavlja se na temelju klinickih i laboratorijskih pokazatelja
te objektivnih nalaza zahvacenosti zlijezda slinovnica i suznih zlijezda. Najé¢e§c¢e u klini¢koj praksi za postavljanje dija-
gnoze pomazu klasifikacijski kriteriji, iako su oni prvotno razvijeni i validirani u svrhu standardiziranja kohorti bole-
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snika za ukljucivanje u klinicka ispitivanja i studije. Tijekom godina je predlozeno vise od deset razli¢itih klasifikacij-
skih kriterija za SS. Godine 1993. predlozeni su prvi multicentri¢ni preliminarni europski klasifikacijski kriteriji za SS.
Te kriterije naknadno je revidirala 2002. godine Americko-europska grupa stru¢njaka (AECG - prema engl. Ameri-
can-European Consensus Group). Godine 2012. objavljeni su novi, dosta izmijenjeni klasifikacijski kriteriji Americkoga
reumatoloskog drustva za SS koji nisu donijeli velikih dijagnostickih pomaka. Za klasifikaciju bolesti trenutno se kori-
ste kriteriji iz 2016. godine Ameri¢kog reumatoloskog drustva (ACR - prema engl. American College of Rheumato-
logy) i Europskog saveza udruga za reumatologiju (EULAR - prema engl. European Alliance of Associations for Rheu-
matology). Znacajna je izmjena u novim kriterijima da za klasifikaciju nije nuzna prisutnost simptoma suhoce o¢iju ili

usta, ve¢ je dovoljno imati neku od sustavnih manifestacija bolesti.

KLjUCNE RIJECI: Sjogrenov sindrom, dijagnoza, klasifikacijski kriteriji

INTRODUCTION

Sjogrens syndrome (SS) is a chronic systemic auto-
immune inflammatory disease characterised by dense
lymphocytic infiltration of the exocrine glands, as well
as other tissues and organs (1). Depending on whether
it is a case of an isolated entity or an entity within an-
other systemic inflammatory disease, it is divided into
primary (pSS) and secondary Sjogren’s syndrome (sSS)
(1). Sjogren’s syndrome is a disease with extremely het-
erogeneous clinical features and a variable course and
prognosis. There is no single clinical, pathological or
radiological marker that would serve as a “gold stan-
dard” for the diagnosis or classification of the disease.
Involvement of the salivary and lacrimal glands, and
the consequent dryness of the eyes and lack of saliva
are among the most common clinical manifestations of
the disease. The course and long-term prognosis of the
disease as well as the clinical features depend on the
distribution of inflammatory activity. Symptoms of
dryness, pain and fatigue are benign manifestations of
the disease that are present in the majority of patients
and significantly affect the quality of life, while severe
systemic manifestations occur in 20 to 40% of patients,
and some patients will also present with lymphoma
(2,3). SS is a relatively common autoimmune disease,
the second most common after rheumatoid arthritis
(1,4). In over 95% of cases, patients with primary SS
are women(5), and the ratio of female to male patients
varies depending on different studies, from 20:1 to 9:1
in favour of the female gender. It most often occurs in
patients who are in their 40s or 50s (1). The prevalence
of secondary SS depends on the diseases with which it
occurs. Thus, the prevalence of sSS in systemic lupus
erythematosus varies from 6.5 to 19%, in rheumatoid
arthritis from 4 to 31%, and in systemic sclerosis from
14 to 20.5%. In patients with rheumatoid arthritis, it
usually occurs as a late manifestation of the disease,
while in patients with systemic lupus erythematosus,
SS precedes the diagnosis of lupus by about two years.
It is not uncommon that sSS also occurs as part of au-
toimmune events specific to a particular organ, such as
primary biliary cirrhosis and Graves’ disease. (1).

Although the drugs used can relieve the symptoms
and prevent the development of complications in this
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UVOD

Sjogrenov sindrom (SS) je kroni¢na sustavna auto-
imunosna upalna bolest koja je obiljezena gustom lim-
focitnom infiltracijom egzokrinih Zlijezda, ali i drugih
tkiva i organa (1). Ovisno o tome radi li se o izolira-
nom entitetu ili entitetu u sklopu druge sustavne upal-
ne bolesti, dijelimo ga na primarni (pSS) i sekundarni
Sjogrenov sindrom (sSS) (1). Sjogrenov sindrom je bo-
lest izrazito heterogene klinicke slike te varijabilnog
tijeka i prognoze. Ne postoji jedan klinicki, patoloski ili
radioloski znak koji bi sluzio kao ,zlatni standard“ za
dijagnozu ili klasifikaciju bolesti. Zahvac¢anje suznih
zlijezda i zlijezda slinovnica te posljedi¢na suhoca oci-
ju i manjak sline ubrajaju se u najcesce klinicke mani-
festacije bolesti. Tijek i dugoro¢na prognoza bolesti
kao i klinicka slika ovise o distribuciji upalne aktivno-
sti. Simptomi suhoce, bol i umor su dobro¢udne mani-
festacije bolesti koje su prisutne u vecine oboljelih i
znacajno utjecu na kvalitetu zivota, dok se u 20 — 40%
bolesnika javljaju teske sustavne manifestacije, a dio
bolesnika ¢e se prezentirati i limfomom (2,3). SS je
relativno Cesta autoimunosna bolest, druga po ucesta-
losti nakon reumatoidnog artritisa (1,4). U vise od 95%
slucajeva oboljeli od primarnog SS-a su zene (5), a od-
nos zenskih i muskih bolesnika varira ovisno o razlici-
tim studijama, od 20:1 do 9:1 u korist Zena. Najcesce se
javlja u 4.1 5. desetljecu zZivota (1). Prevalencija sekun-
darnog SS-a ovisi o bolestima uz koje se javlja. Tako
prevalencija sSS-a u sistemskom eritematoznom lupu-
su varira od 6,5% do 19%, u reumatoidnom artritisu
od 4% do 31%, a u sistemskoj sklerozi od 14% do
20,5%. U bolesnika s reumatoidnim artritisom obi¢no
se javlja kao kasna manifestacija bolesti, dok u bolesni-
ka sa sistemskim eritematoznim lupusom SS prethodi
dijagnozi lupusa za oko dvije godine. Nerijetko se sSS
javlja i u sklopu autoimunosnih zbivanja specifi¢nih za
pojedini organ poput primarne bilijarne ciroze i Gra-
vesove bolesti (1).

Iako primijenjeni lijekovi mogu olaksati simptome i
sprijeciti razvoj komplikacija u sklopu ove bolesti,
¢esto ne dovode do zadovoljavajuce remisije, odnosno
izljeenja. Medutim, razvoj novih terapijskih opcija za
lijecenje raznih autoimunosnih bolesti pa tako i SS-a te
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Pregledni rad

disease, they often do not lead to a satisfactory remis-
sion or cure. However, the development of new thera-
peutic options for the treatment of various autoim-
mune diseases, including SS, and numerous clinical
trials have highlighted the need for a better definition
and earlier recognition of this disease.

HISTORY OF SJOGREN’S SYNDROME

Anecdotal records of the condition we know today
as Sjogren’s syndrome date back to the second half of
the 19th century. In 1882, in his lecture “On the origin
of retinal detachment”, Thomas Leber described three
patients with dry inflammation of the cornea and con-
junctiva with the formation of filaments, and he called
this condition filamentary keratitis (6). Although he
did not associate it with ocular surface dryness, his ob-
servations played an important role in the later defini-
tion of SS. In the late 1880s, Hutchinson and Hadden
independently published reports of patients with se-
vere dry mouth and consequent oral complications.
Hutchinson is the author of the term “xerostomia” (6—
8). Polish surgeon Johann Mikulicz-Radecki was born
in 1892. described the case of a patient with painless
symmetrical enlargement of the lacrimal and salivary
glands, and the histopathological record of the salivary
gland samples today fits the clinical features of MALT
lymphoma (mucosa-associated lymphoid tissue) infil-
tration. In the mid-20s of the 20th century, the derma-
tologist Gougerot described the cases of three patients
with progressive and chronic dryness of the mouth due
to atrophy of the salivary glands and associated dry-
ness of the eyes, nose, larynx and vagina. At the end of
the 1920s, Houwer described cases of patients with
chronic and bilateral filamentary keratitis, and half of
these patients also suffered from associated arthritis.
(7,8).

Although numerous authors “paved the way” for
Henrik Sjogren, he was the only one who concluded
that it is a systemic disease and not just an ocular dis-
order in his 1933 doctoral dissertation “Zur Kenntnis
der Keratoconjunctivitis Sicca Keratitis filiformis bei
hypofunction der Tranendriisen”. He came to the above
conclusions based on the follow-up of 19 patients with
keratoconjunctivitis, 13 of whom also had associated
arthritis. (8).

The opinion that it is an autoimmune disease first
appeared in the 1950s, and this position was supported
by Alspaugh’s discovery of anti-SSA (anti-Ro) and an-
ti-SSB (anti-La) antibodies. Through the efforts of a
working group led by Haralampos Moutsopoulos in
the 1970s and 1980s, it was discovered that SS is a
chronic autoimmune disease characterized by infiltra-
tion of exocrine glands with B and T-lymphocytes, that
the risk of developing lymphoma is up to 44 times
higher than in the general population, and that certain
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brojna klinic¢ka ispitivanja istaknuli su potrebu boljeg
definiranja i ranijeg prepoznavanja ove bolesti.

POVIJEST SJOGRENOVOG SINDROMA

Anegdotalni opisi stanja koje danas poznajemo pod
nazivom Sjogrenov sindrom datiraju iz druge polovice
19. stoljeca. Thomas Leber je 1882. godine u predava-
nju O porijeklu ablacije retine opisao i tri bolesnika sa
suhom upalom roznice i spojnice uz formiranje filame-
nata te je navedeno stanje nazvao filamentozni keratitis
(6). Iako ga nije povezao sa suho¢om povrsine oka,
njegova su zapazanja odigrala vaznu ulogu u kasnijoj
definiciji SS-a. Krajem 1880-ih Hutchinson i Hadden,
neovisno jedan o drugom, objavili su prikaze bolesnika
s teSkom suhocom usta i posljedi¢nim oralnim kom-
plikacijama. Hutchinson je autor pojma ,kserostomi-
ja“ (6-8). Poljski je kirurg Johann Mikulicz-Radecki
1892. godine opisao slucaj bolesnika s bezbolnim si-
metri¢nim povecanjem suznih i slinovnih Zlijezda, a
patohistoloski opis uzoraka slinovnica danas se uklapa
u sliku infiltracije MALT limfomom (engl. mucosa-
associated lymphoid tissue). Sredinom 20-ih godina 20.
stolje¢a dermatolog Gougerot je opisao slucajeve troje
bolesnika s progresivnom i kroni¢nom suho¢om usta
uslijed atrofije slinovnica te pridruzenom i suho¢om
oc¢iju, nosa, grkljana i vagine. Krajem 1920-ih Houwer
opisuje slucajeve bolesnika s kroni¢nim i obostranim
filamentoznim keratitisom od kojih polovica ima i pri-
druzeni artritis (7,8).

Iako su brojni autori ,utrli put® Henriku Sjogrenu,
tek je on u svojoj doktorskoj disertaciji Zur Kenntnis
der Keratoconjunctivitis Sicca Keratitis filiformis bei
hypofunction der Tranendriisen iz 1933. godine zaklju-
¢io da je rije¢ o sustavnoj bolesti, a ne samo o okular-
nom poremecaju. Do navedenih je zakljucaka dosao
temeljem pracenja 19 bolesnica s keratokonjunktiviti-
som sika od kojih je 13 imalo i pridruzeni artritis (8).

Misljenje da je rije¢ o autoimunosnoj bolesti prvi put
se javlja 1950-ih, a ta postavka je potkrijepljena Als-
paughovim otkricem protutijela anti-SSA (anti-Ro) i
anti-SSB (anti-La) protutijela. Naporima radne skupi-
ne pod vodstvom Haralamposa Moutsopulosa 1970-ih
i 1980-ih godina otkriveno je da je SS kroni¢na auto-
imunosna bolest karakterizirana infiltracijom egzokri-
nih zlijezda B i T-limfocitima, da je rizik razvoja limfo-
ma i do 44 puta ve¢i u odnosu na opc¢u populaciju te da
se moze govoriti o primarnom i sekundarnom SS-u
ovisno o prisutnosti ili odsutnosti pridruzene sustavne
kolagenoze (8).

POSTAVLJANJE DIJAGNOZE
SJOGRENOVOG SINDROMA

Raznolikost i kompleksnost klinicke slike SS-a ote-
zava dijagnosticki i terapijski proces. Postavljanje dija-
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characteristics could point to a case of primary and
secondary SS depending on the presence or absence of
associated systemic collagenosis (8).

ESTABLISHING DIAGNOSIS
OF SJOGREN’S SYNDROME

The diversity and complexity of the clinical features
of SS complicates the process of diagnosis and therapy.
The diagnosis of SS is often delayed, and the disease is
often misdiagnosed as another autoimmune disease,
most often systemic lupus erythematosus or rheuma-
toid arthritis. Certain subtypes of the disease (espe-
cially those without sicca symptoms) are more chal-
lenging to establish an accurate diagnosis, and due to a
lack of understanding of the entire spectrum, the dis-
ease may remain undiagnosed. The diagnosis of SS
should be suspected in individuals with persistent
symptoms of dry eyes or oral cavity, enlargement of the
parotid glands, and pathological findings of serological
tests (e.g. anti-SS-A, anti-SS-B, rheumatism factor, hy-
perglobulinemia)(9). Dryness of the mouth often leads
to a significant worsening of cavities, especially in the
area of chewing surfaces or tooth cervix, hyperlobu-
lated tongue (Figure 1), chronic erythematous oral
candidiasis.

FIGURE 1 Dry mouth and hyperlobulated tongue in patient
with primary Sjégren’s syndrome (author’s personal arhive)
SLIKA 1. Suhoca usta i hiperlobulirani jezik u bolesnice
s primarnim Sjégrenovim sindromom (vlastita arhiva autora)

Making a diagnosis only on the basis of positive
SS-A and SS-B antibodies is not advisable, considering
that the said antibodies can be detected in other auto-
immune diseases, but also in healthy individuals (10).
Although medicine advances every day with the devel-
opment of new diagnostic methods and tools, there is
still no single diagnostic test that would confirm or ex-
clude the diagnosis of SS, but it is established based on
a combination of clinical and laboratory indicators.
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gnoze SS-a Cesto je zakasnjelo, a bolest se nerijetko po-
gre$no dijagnosticira kao druga autoimunosna bolest,
najcesce sistemski eritematozni lupus ili reumatoidni
artritis. Odredeni podtipovi bolesti (pogotovo oni bez
sika-simptoma) izazovniji su za postavljanje to¢ne di-
jagnoze, a zbog nerazumijevanja cijelog spektra bolest
moze ostati i nedijagnosticirana. Na dijagnozu SS-a
treba posumnjati kod pojedinaca s trajno prisutnim
simptomima suhoce ociju ili usne Supljine, uvecanja
parotidnih Zlijezda te patoloskih nalaza seroloskih te-
stova (npr. anti SS-A, anti-SS-B, reuma faktora, hiper-
globobulinemije) (9). Suhoca usta nerijetko dovodi do
izrazitog pogorsanja karijesa, posebice u podrucju za-
griznih ploha ili zubnih vratova, hiperlobuliranog jezi-
ka (slika 1) i kroni¢ne eritematozne oralne kandidijaze.

Postavljanje dijagnoze samo na temelju pozitivnih
protutijela SS-A i SS-B protutijela nije uputno s obzi-
rom na to da se navedena protutijela mogu detektirati
kod drugih autoimunosnih bolesti, ali i kod zdravih
osoba (10). Iako medicina svakodnevno napreduje uz
razvoj novih dijagnostickih metoda i sredstava, jo$ uvi-
jek ne postoji jedinstveni dijagnosticki test kojim bi se
potvrdila ili iskljucila dijagnoza SS-a, ve¢ se ona po-
stavlja na temelju kombinacije klini¢kih i laboratorij-
skih pokazatelja.

Dijagnoza SS-a postavlja se kod objektivnih poka-
zatelja suhoce oka i/ili usta ili ostecenja Zljezdanog pa-
renhima (nakon iskljuc¢enja drugih mogu¢ih uzroka)
uz prisutnost seroloskog ili histoloskog dokaza auto-
imunosti. U pojedinim dobnim skupinama klasi¢na
klinicka slika SS-a varira, pa je tako u djece znatno
¢e$ca prisutnost rekurentnog parotitisa, dok objektivni
pokazatelji suhoce ociju i usta nisu uvijek prisutni (11).
Novija multicentri¢na studija na velikom broju bole-
snika pokazala je da su mladi bolesnici (do 35. godine
starosti) imali ve¢u ucestalost povecanja slinovnica,
limfadenopatije, leukopenije, hipokomplementemije
te hipergamaglobulinemije i limfoma u odnosu na
kontrolnu populaciju bolesnika sa Sjégrenovim sidro-
mom koji su bili srednje dobi. Stariji su bolesnici (dob
iznad 65. godine) imali ¢e$ce sika-simptome i intersti-
cijsku patologiju pluca te takoder ve¢u pojavnost lim-
foma (12). Poznato je da oko 20% bolesnika nece razvi-
ti sika-simptome, ve¢ e se prezentirati Sarolikom pale-
tom sustavnih manifestacija (2,4,5). Ve¢ina sustavnih
manifestacija ukljuc¢ena je u Indeks aktivnosti Sjogreno-
vog sindroma (ESSDAI - prema engl. EULAR Sjogren’s
syndrome disease activity index). Nova istrazivanja po-
kazuju da viSe od cetvrtine bolesnika s pSS-om moze
imati manifestacije koje nisu obuhvacene navedenim
indeksom od kojih je naj¢es¢i Raynaudov sindrom koji
je unedavnom istrazivanju bio prisutan u 15% bolesni-
ka (5). Nadalje, brojni radovi pokazuju da se sustavne
manifestacije mogu javiti i znatno prije sika-simpto-
ma, $to Cesto znacajno odgada postavljanje to¢ne dija-
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TABLE 1 Questionnaire on dry mouth and eyes with suspected Sjogrens syndrome. (adapted according to reference No 16)
TaBLIcA 1. Upitnik o suho(i usta i o¢iju kod sumnje na Sjogrenov sindrom (prilagodeno prema referenciji br. 16)

Questions about the symptoms of tear gland involvement
/ Pitanja o simptomima zahvacanja suznih zlijezda

Questions about the symptoms of salivary gland involvement
/ Pitanja o simptomima zahvacanja Zlijezda slinovnica

1. Have you had daily, persistent, problematic dry eyes
for > 3 months? / Jeste li imali svakodnevnu, trajnu,
problemati¢nu suhocu ociju >3 mjeseca?

1. Have you had a daily feeling of dry mouth > 3 months?
/ Jeste li imali svakodnevni osje¢aj suhoce usta >3 mjeseca?

2. Do you have a recurrent sensation of sand or gravel in the eyes?
/ Imate li ponavljajuci osjecaj pijeska ili $ljunka u o¢ima?

2. Do you have to wake up at night to drink water because of dry
mouth? / Morate li se buditi no¢u piti vodu zbog suhoce usta?

3. Do you use tear substitutes more than 3 times a day?
/ Koristite li umjetne suze?

3. Do you frequently drink liquids to aid in swallowing dry foods?
/ Pijete li Cesto tekucinu za lakse gutanje hrane?

4. Have you had recurrent or permanently swollen salivary glands
as an adult? / Jeste li imali ponavljajuce ili trajno
otecene zlijezde slinovnice u odrasloj dobi?

The diagnosis of SS is established with objective in-
dicators of dry eyes and/or mouth or damage to the
glandular parenchyma (after excluding other possible
causes) with the presence of serological or histological
evidence of autoimmunity. In certain age groups, the
standard clinical features of SS varies, so the presence
of recurrent parotitis is much more common in chil-
dren, while objective indicators of dry eyes and mouth
are not always present (11). A recent multicentre trial
conducted on a large number of patients showed that
young patients (up to 35 years of age) had a higher fre-
quency of salivary gland enlargement, lymphadenopa-
thy, leukopenia, hypocomplementemia, and hyper-
gammaglobulinemia and lymphoma compared to a
control population of middle-aged patients with
Sjogren’s syndrome. Older patients (over the age of 65)
had more frequent sicca symptoms and interstitial
lung pathology, as well as a higher incidence of lym-
phoma (12). It is known that about 20% of patients will
not develop sicca-symptoms, but will present them-
selves with a colourful palette of systemic manifesta-
tions. (2,4,5). Most systemic manifestations are includ-
ed in the Sjogrens syndrome disease activity index
(ESSDAI, EULAR Sjogren’s syndrome disease activity
index). New research shows that more than a quarter
of patients with pSS may have manifestations that are
not covered by the mentioned index, the most com-
mon of which is Raynaud’s syndrome, which was pres-
ent in 15% of patients according to a recently conduct-
ed research (5). Furthermore, numerous works show
that systemic manifestations can occur well before sic-
ca symptoms, which often significantly delays the es-
tablishment of an accurate diagnosis (13). However,
due to the non-specificity of systemic manifestations,
the diagnosis can be made in the case of a positive find-
ing of anti-SSA antibodies and other laboratory indica-
tors characteristic of the disease.

Typical sicca symptoms will often be present in pSS at
the time of diagnosis, and the percentage of patients var-
ies between 86-95% in published studies (5,12). Other
clinical manifestations that occur in more than 10% of
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gnoze (13). Medutim, zbog nespecifi¢nosti sustavnih
manifestacija dijagnoza se moze postavi u slucaju pozi-
tivnog nalaza antitijela anti-SSA te drugih laboratorij-
skih pokazatelja karakteristi¢nih za bolest.

Klasi¢ni ¢e sika-simptomi Cesto biti prisutni u pSS-u
u trenutku postavljanja dijagnoze, a postotak bolesnika
varira u objavljenim studijama izmedu 86 1 95% (5,12).
Ostale klinicke manifestacije koje se javljaju u vise od
10% bolesnika s pSS-om su zglobne (41%), plu¢ne ma-
nifestacije (12%), limfadenopatija (11%), op¢i simpto-
mi, umor te u 10% slucajeva kozne manifestacije poput
palpabilne purpure potkoljenica (5,14). Zahvacanje
perifernoga Ziv¢anog sustava (periferna neuropatija)
javlja se u 10% bolesnika, zahvacanje bubrega u oko
5%, dok se kroni¢ni gastritis i disfagija pojavljuju u oko
2 - 3% bolesnika. Prema dostupnim studijama procje-
ne zahvacanja srediSnjega Ziv¢anog sustava znacajno
variraju, jer nema jasno postavljenih kriterija za dija-
gnozu (15).

Na simptome suhoce oka u sklopu sika-sindroma
treba posumnjati kada bolesnici navode svakodnevne
tegobe s o¢ima u trajanju vise od tri mjeseca, kontinu-
irano imaju osjecaj pijeska ili stranog tijela u o¢ima te
ako trebaju koristiti umjetne suze viSe od tri puta
dnevno. Kserostomija i simptomi sijaloadenitisa sus-
pektni su ako bolesnici navode osjecaj suhoce usta u
trajanju vise od tri mjeseca, budenje noc¢u kako bi po-
pili vode, konzumaciju teku¢ine kako bi mogli jesti
suhu hranu te epizodno ili konstantno oticanje u po-
drudju slinovnica (16). U svrhu ispitivanja sika-simp-
toma napravljen je validirani upitnik (16) koji je prika-
zan u tablici 1.

Naravno, ovakve su tegobe subjektivne naravi te ih je
za postavljanje dijagnoze nuzno objektivizirati. Tri naj-
Ce$e pretrage za objektiviziranje suhog oka jesu:
Schirmerov test, test vremena pucanja suznog filma
(TBUT - engl. tear break-up time) i ocjena bojenja po-
vr$ine oka (OSS - engl. ocular staining test) (9). OSS i
Schirmerov test ¢ine dva kriterija u zajednickim krite-
rijima EULARA-a i ACR-a. iz 2016. godine (17). Kse-
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patients with pSS are joint manifestations (41%), pul-
monary manifestations (12%), lymphadenopathy (11%),
general symptoms, fatigue and in 10% of cases skin
manifestations such as palpable purpura of the lower
legs (5,14). Involvement of the peripheral nervous sys-
tem (peripheral neuropathy) occurs in 10% of patients,
kidney involvement in about 5%, while chronic gastritis
and dysphagia occur in about 2-3% of patients. Accord-
ing to the available studies, estimates of involvement of
the central nervous system vary significantly, as there
are no clearly established criteria for diagnosis (15).

Symptoms of dry eye as part of sicca syndrome should
be suspected when patients report daily eye problems
lasting more than 3 months, have a continuous feeling of
sand or a foreign body in the eyes, and if they need to use
artificial tears more than 3 times a day. Xerostomia and
symptoms of sialoadenitis are suspected if patients re-
port a feeling of dry mouth lasting more than 3 months,
waking up at night to drink water, consuming liquids to
be able to eat dry food, and episodic or constant swelling
in the salivary gland area (16). For the purpose of exam-
ining sicca symptoms, a validated questionnaire (16) was
created, which is shown in the Table 1.

Of course, these complaints are subjective in nature
and it is necessary to objectivize them in order to estab-
lish a diagnosis. The three most common tests for the
objectivization of dry eye: Schirmer’s test, tear break-up
time test (TBUT) and ocular staining test (OSS) (9). OSS
and Schirmer’s test are two criteria in the 2016 joint cri-
teria of EULAR and ACR. (17). Xerostomia and salivary
gland changes are objectivized by sialometry, imaging
methods and biopsy (18). Sialometry is used to quantify
or measure the amount of saliva produced. If 0.1 mL of
saliva or less is secreted in one minute without stimula-
tion, the criteria for xerostomia are met. The sensitivity
of sialometry is 56%, and the specificity is 81%. (9). It
should be kept in mind that sialometry is not valid if the
patient is chronically taking drugs with anticholinergic
effects such as some antihistamines, benzodiazepines,
antidepressants. Technetium Tc-99m pertechnetate sali-
vary scintigraphy and contrast sialography are no longer
frequently used. The imaging methods that are preferred
today are magnetic resonance imaging and easily avail-
able ultrasound, and they are supported by the specific-
ity for SS greater than 90%, i.e. 93% and 92% respec-
tively in the case of an ultrasound (19). The advantage of
ultrasound is that it can be used in diagnosis, but also in
disease follow-up. Moreover, salivary gland ultrasound
has been shown to be a diagnostic tool comparable to
salivary gland biopsy. Biopsy, i.e. histopathological anal-
ysis of small salivary glands (sensitivity 80%, specificity
82%) is still the gold standard in the diagnosis of SS, and
in the 2016 classification criteria it has the highest num-
ber of points (17). Sialometry and biopsy are the only
methods listed in the latest classification criteria for as-
sessing salivary gland function (17). Laboratory, sero-
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TABLE 2 Laboratory, serological, radiological
and histopathological findings characteristic of the diagnosis
of Sjogren’s syndrome.
TaBLICA 2. Laboratorijski, seroloski, radioloski i patohistoloski
nalazi karakteristicni za dijagnozu Sjogrenovog sindroma

Laboratory findings / Laboratorijski nalazi:
« ESR, CRP / SE, CRP
» CBC, biochemical findings, urine
/ KKS, biokemijski nalazi, urin
« hypergammaglobulinemia/hypogammaglobulinemia
/ hipergamaglobulinemija/hipogamaglobulinemija
« C3,C4

Serological evidence of autoimmunity / Seroloski dokaz
autoimunosti:

« ANA

o SSA +/- SSB antibodies (50-70%)

/ protutijela SSA +/- SSB (50 — 70%)

« RF (40-50%)

« cryoglobulinemia / krioglobulinemija

« anticentromere antibodies / anticentromerna protutijela

Objective evidence of dryness of the eyes or mouth or
involvement of the glandular parenchyma / Objektivni dokaz
suhoce ociju ili usta ili zahvacanja Zljezdanog parenhima
« Schirmer test, TBUT, OSS, unstimulated salivation
<0,1 mL/min / Schirmerov test, TBUT, OSS, nestimulirano
lucenje sline <0,1 mL/min
* MR or US evidence of gland parenchyma changes
characteristic of SSj / MR ili UZV dokaz promjena
parenhima zlijezda karakeristi¢nih za SS
« salivary gland biopsy with focal lymphocytic sialadenitis
and focus score > 1 focus / 4 mm? / biopsija zlijezda
slinovnica s fokalnim limfocitnim sijaladenitisom i fokus
skorom > 1 fokus /4 mm?

Legend / Legenda: ESR / SE - erythrocyte sedimentation rate / brzina
sedimentacije eritrocita; CRP - C reactive protein / C-reaktivni pro-
tein; CBC / KKS - complete blood count / kompletna krvna slika; C3,
C4 - complement / komplement; ANA - antinuclear antibodies / an-
tinuklearna antitijela; RF — rheumatoid factor / reumatoidni faktor;
TBUT - tear break-up time; OSS - ocular staining score / ocjena bo-
jenja povrsine oka; MR - magnetic resonance imaging / magnetska
rezonancija; US / UZV - ultrasound / ultrazvuk

rostomija i promjene slinovnica objektiviziraju se sija-
lometrijom, slikovnim metodama te biopsijom (18).
Sijalometrija se koristi za kvantificiranje odnosno mje-
renje koli¢ine proizvedene sline. Ako se bez stimulacije
u jednoj minuti luci 0,1 mL sline ili manje od toga, is-
punjeni su kriteriji za kserostomiju. Osjetljivost je sija-
lometrije 56%, a specificnost 81%. (9). Treba imati na
umu da sijalometrija nije mjerodavna ako bolesnik
kroni¢no uzima lijekove s antikolinergickim djelova-
njem poput nekih antihistaminika, benzodizepina, an-
tidepresiva. Scintigrafija slinovnica tehnecij-pertehne-
tatom te kontrastna sijalografija vise se ne koriste cesto.
Slikovne metode koje se danas preferiraju jesu magnet-
ska rezonancija te lako dostupan ultrazvuk, a u prilog
im idu specifi¢nost za SS vec¢a od 90%, tj. 93% odnosno
92% u slucaju ultrazvuka (19). Prednost ultrazvuka je
to $to se moze koristiti u postavljanju dijagnoze, aliiu
pracenju bolesti. Stovise, ultrazvuk slinovnica se poka-
zao kao dijagnosticko sredstvo usporedivo s biopsijom
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logical, radiological and histopathological findings
characteristic for the diagnosis of Sjogren’s syndrome
are presented in Table 2.

To establish a diagnosis, after the objectivization of
sicca-symptoms or in the case of systemic manifesta-
tions of the disease, it is necessary to perform an immu-
noserological test. It should be emphasized that testing
for the presence of autoantibodies should be used to
confirm a working diagnosis, and not be used as a
screening test, considering that a healthy part of the
population may have a positive finding of autoantibod-
ies. Therefore, in the context of objectivized sicca-symp-
toms and a negative finding of antinuclear antibodies
(ANA), it is unlikely that this is a patient with SS. In ad-
dition to autoantibodies (ANA positive in over 85% of
cases, anti-SSA in 50 to 70%, rheumatoid factor (RF) in
50 to 60%, anti-SSB in 33 to 50%), there are other labo-
ratory indicators indicative of SS such as which are ac-
celerated erythrocyte sedimentation rate in 80 to 90% of
cases, hypergammaglobulinemia in 80%, anaemia of
chronic disease in a quarter of cases and leukopenia in
10% of cases. Thrombocytopenia is rarely present. A
rare serological finding is anticentromeric antibodies
that can be detected in up to 5% of cases, without or only
with some clinical characteristics for systemic sclerosis,
and anti-CCP without other elements for rheumatoid
arthritis (20). New research shows the importance of
new antibodies in predicting certain disease manifesta-
tions and long-term complications, which could have
great clinical significance in the future (21).

Part of the patients will be diagnosed in the stage of
developed lymphoproliferative disease, considering
that compared to other systemic inflammatory diseas-
es, SS has the highest risk for the development of lym-
phoma, according to the standardized incidence of 9 to
44 or 5 to 15, depending on whether these were pub-
lished before the year 2000 or in the later period. The
most common histological subtype of lymphoma are
MALT lymphomas (2). Certain clinical and laboratory
characteristics are associated with an increased risk of
developing lymphoma. Due to the large clinical spec-
trum of this disease, the differential diagnosis of
Sjogrens syndrome is very broad and includes other
systemic autoimmune diseases (primarily systemic lu-
pus erythematosus and rheumatoid arthritis), infec-
tions (hepatitis C virus (HCV), human immunodefi-
ciency virus (HIV), cytomegalovirus (CMV), various
non-autoimmune causes of dry mouth or eyes (age,
medications), IgG4-related disease, sarcoidosis, amy-
loidosis, lymphoma, Graft vs. Host Disease (GVHD)
and other diseases.

CLASSIFICATION CRITERIA
OF SJOGREN’S SYNDROME

Classification criteria that were originally developed
and validated for the purpose of standardizing cohorts
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slinovnica. Biopsija, odnosno patohistoloska analiza
malih Zlijezda slinovnica (osjetljivost 80%, specificnost
82%) i dalje je zlatni standard u postavljanju dijagnoze
SS-a te u klasifikacijskim kriterijima iz 2016. nosi naj-
veci broj bodova (17). Sijalometrija i biopsija su jedine
od svih nabrojanih metoda za procjenu funkcije Zlijez-
da slinovnica sadrzane u najnovijim klasifikacijskim
kriterijima (17). Laboratorijski, seroloski, radioloski i
patohistoloski nalazi karakteristicni za dijagnozu Sjo-
grenovog sindroma prikazani su u tablici 2.

Za postavljanje dijagnoze, nakon objektivizacije sika-
-simptoma ili u slu¢aju sustavnih ocitovanja bolesti po-
trebno je uciniti imunoserolosko testiranje. Potrebno
je naglasiti da testiranje prisutnosti autoantitijela treba
koristiti za potvrdu radne dijagnoze, a ne koristiti kao
probirni test s obzirom na to da zdravi dio populacije
moze imati pozitivan nalaz autoantitijela. Stoga je u
kontekstu objektiviziranih sika-simptoma i negativnog
nalaza antinuklearnih antitijela (ANA) malo vjerojat-
no da je rije¢ o bolesniku sa SS-om. Osim autoantitijela
(ANA pozitivna u vise od 85% slucajeva, anti-SSA u 50
- 70%, reumatoidni faktor (RF) u 50 — 60%, anti-SSB u
33 - 50%), postoje i drugi laboratorijski pokazatelji in-
dikativni za SS kao $to su ubrzana sedimentacija eri-
trocita u 80 — 90% slucajeva, hipergamaglobulinemija
u 80%, anemija kronic¢ne bolesti u cetvrtini slucajeva i
leukopenija u 10% slucajeva. Trombocitopenija je rijet-
ko prisutna. Rijedak seroloski nalaz jesu anticentro-
merna protutijela koja se mogu detektirati u do 5%
slucajeva, bez klinickih karakteristika za sistemsku
sklerozu ili tek s nekima od njih, te anti-CCP bez dru-
gih elemenata za reumatoidni artritis (20). Nova istra-
zivanja pokazuju vaznost novih protutijela u predvida-
nju pojedinih manifestacija bolesti te dugoro¢nih
komplikacija, $to bi moglo imati velik klini¢ki znac¢aj u
buduénosti (21).

Dijelu bolesnika dijagnoza ¢e biti postavljena u fazi
razvijene limfoproliferativne bolesti, s obzirom na to
da SS u usporedbi s drugim sistemskim upalnim bole-
stima ima najvisi rizik za razvoj limfoma i to prema
standardiziranoj incidenciji od 9 do 44 odnosno od 5
do 15, ovisno je li rije¢ o studijama prije ili poslije 2000.
godine. Najces¢i histoloski podtip limfoma jesu MALT
limfomi (2). Pojedine klinicke i laboratorijske karateri-
stike povezane su s pove¢anim rizikom razvoja limfo-
ma. Diferencijalna dijagnoza Sjogrenovog sidroma
vrlo je Siroka zbog velikoga klinickog spektra ove bo-
lesti i obuhvac¢a druge sustavne autoimune bolesti
(prvenstveno sistemski eritematozni lupus i reuma-
toidni artritis), infekcije (virus hepatitisa C [HCV],
virus humane imunodeficijencije [HIV - prema engl.
human immunodeficiency virus], citomegalo virus
[CMV]), razli¢ite neautoimune uzroke suhoce usta ili
ociju (starost, lijekovi), bolest IgG4, sarkoidozu, amilo-
idozu, limfom, bolest presatka protiv primatelja (GVHD
- prema engl. graft versus host disease) i drugo.
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of patients for inclusion in clinical trials and studies,
often serve as an aid in clinical practice when establish-
ing a diagnosis. Given the extremely heterogeneous
clinical features of SS, it is understandable why more
than eleven different classification criteria for SS have
been proposed over the years since 1960. Figure 2
shows the development of individual classification cri-
teria for Sjogren’s syndrome throughout history.

The classification criteria that were developed until
1993 were mostly based on the clinical experience of
leading experts or on the data of individual centres,
and therefore none of them were accepted by the wider
scientific community (22,23). When it comes to the
older criteria for the diagnosis of SS, the most used
were: the San Francisco criteria (proposed in 1975 and
subsequently revised in 1984), the Copenhagen crite-
ria (proposed in 1976) and the Japanese criteria (pub-
lished in 1978), as well as the Greek and the Califor-
nian criteria proposed in 1986. (22-27). The Japanese
criteria have been updated several times, the last time
being in 1999.

In the San Francisco criteria that were proposed in
1965, the introduction of a new diagnostic criterion was
recommended - the presence of focal sialoadenitis in
the biopsy samples of the minor salivary glands to deter-
mine the presence of the oral component of Sjogrens
syndrome instead of the subjective assessment of xero-
stomia based on the presented research conducted on
100 patients (22). The criteria were revised in 1984,
when it was confirmed in 362 patients that focal siaload-
enitis in an adequate sample is an objective criterion
specific for SS (23). The Copenhagen criteria required at
least two pathological objective tests for the assessment
of dry eye and mouth for classification (24). The first
Japanese criteria were published in 1978 and were used
in Japan for over 20 years. For classification, it was nec-
essary to have a subjective feeling of dry mouth or eyes
and at least one of the following: a) two pathological eye
tests, b) focal sialoadenitis or ¢) abnormal sialography/
scintigraphy (25). In the last revised Japanese criteria
from 1999, which were formed as a result of the work of
the Japanese working group for SS, it was not necessary
to have subjective symptoms of dryness for classifica-
tion, and serological findings and stimulated sialometry
were introduced as criteria for assessing saliva secretion.
These classification criteria contained four major com-
ponents: histology, oral tests (sialography/scintigraphy/
stimulated sialometry), ocular tests (Schirmer’s test +
Rose Bengal staining test/fluorescein) and serology (SS-
A or SS-B). For classification, it was necessary to have at
least two of the four criteria (28). According to the data
recorded on 900 patients, it was estimated that the crite-
ria have a sensitivity of 96%, a specificity of 90.5% and
an accuracy for the diagnosis of SS of 94.5%. (28). These
latest Japanese criteria were quite similar to the prelimi-
nary European classification criteria published 6 years
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KLASIFIKACIJSKI KRITERIJI
SJOGRENOVOG SINDROMA

Klasifikacijski kriteriji koji su prvotno razvijeni i va-
lidirani u svrhu standardiziranja kohorti bolesnika za
ukljucivanje u klini¢ka ispitivanja i studije cesto sluze
kao pomoc¢ u klinickoj praksi pri postavljanju dijagno-
ze. S obzirom na izrazito heterogenu klinicku sliku
S§S-a razumljivo je zasto je tijekom godina predlozeno
vi$e od jedanaest razli¢itih klasifikacijskih kriterija za
SS od 1960. godine. Na slici 2. prikazan je razvoj po-
jedinih klasifikacijskih kriterija za Sjogrenov sindrom
kroz povijest, do 1993. god.

Klasifikacijski kriteriji koji su bili razvijeni do 1993.
godine ve¢inom su se bazirali na klinickom iskustvu
vodecih eksperata ili na podatcima pojedinih centara
te stoga niti jedan od njih nije bio prihvacen u $iroj
znanstvenoj zajednici (22,23). Od kriterija starijeg da-
tuma za dijagnozu SS-a najvise su se koristili: kriteriji
San Francisco (predlozeni 1975. i naknadno revidirani
1984. godine), kopenhagenski (predlozeni 1976.) te ja-
panski (objavljeni 1978.), grcki i kalifornijski kriteriji
koji su predlozeni 1986. godine. (22-27). Japanski kri-
teriji su u nekoliko navrata azurirani, zadnji put 1999.
godine.

U kriterijima San Francisco koji su predlozeni 1965.
godine preporuceno je uvodenje novog dijagnostickog
kriterija — prisutnost fokalnog sijaloadenitisa u uzor-
cima biopsije malih Zlijezda slinovnica za utvrdivanje
prisutnosti oralne komponente Sjogrenovog sindroma
umjesto subjektivne procjene kserostomije na temelju
prikazanog istrazivanja provedenog na 100 bolesnika
(22). Kriteriji su revidirani 1984. godine, kada je na
362 bolesnika potvrdeno da je fokalni sijaloadenitis u
adekvatnom uzorku objektivan kriterij specifican za SS
(23). Kopenhagenski kriteriji za klasifikaciju su trazili
najmanje dva patoloska objektivna testa za procjenu
suhoce oka i usta (24). Prvi japanski kriteriji objavljeni
su 1978. godine i koristili su se u Japanu preko 20 godi-
na. Za klasifikaciju je bilo potrebno imati subjektivan
osjecaj suhoce usta ili o¢iju te najmanje jedno od slije-
deceg: a) dva patoloska oc¢na testa, b) fokalni sijaloade-
nitis ili ¢) abnormalnu sijalografiju/scintigrafiju (25).
U posljednjim revidiranim japanskim kriterijima iz
1999., koji su formirani kao rezultat rada japanske rad-
ne skupine za SS, za klasifikaciju nije bilo nuzno imati
subjektivne simptome suhoce, a kao kriterij uvedeni su
seroloski nalazi te stimulirana sijalometrija kao meto-
da procjene izluc¢ivanja sline. Ti klasifikacijski kriteriji
sadrzavali su cetiri velike komponente: histologiju,
oralne testove (sijalografija/scintigrafija/stimulirana
sijalometrija), o¢ne testove (Schirmerov test + test
Rose Bengal/florescein) te serologiju (SS-A ili SS-B).
Za Klasifikaciju je bilo potrebno imati najmanje dva od
Cetiri kriterija (28). Prema podatcima napravljenim na
900 bolesnika procijenjeno je da kriteriji imaju osjetlji-
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Positive biopsy Screening: Necessarily Systemic
of small salivary Questionnaire 3+3 / Obavezno symptoms are
glands (high sensitivity, SSA or /ili SSB one of the
/ Pozitivna ';"'I; Spi:,'ﬁ‘c'ty) or /ili inclusion
biopsija malih U ir'coni;:; 343 positive biopsy criteria
Zlijezda. (Vigoka osjetljivost, of small salivary /.Sustavn.i.
Focal slinovnica niska specificnost) glands simptomi jedan
sialoadenitis / pozitivna biopsija od ukljuc¢nih
/ Fokalni SSA or / ili SSB SSA or / ili SSB malih Zlijezda kriterija
sijaloadenitis | [ ANA, RF ANA, RF slinovnica
1975-1978 1986 1993 2002 2012 2016
| [ |
San Francisco, Preliminary EU ACR classification
Copenhagen, classification criteria criteria
Japanese 4/6 2/3
criteria Greek criteria / Preliminarni / Klasifikacijski il S
i . - klasifikacijski kriteriji EU kriteriji ACR CIESSINEAHIONCHILEHE
/ San Francisco, San Diego criteria* 4/6 ) ! 2/3 ! / Klasifikacijski kriteriji
Kopenhagen, / Greki kriteriji AECG ACR/EULAR
japanski kriteriji Kriteriji San Diego* 4/6
Sensitivity 96%
*High sensitivity/Low specificity Secondary SjS Specificity 95%
/ *Visoka specifi¢nost/Niska osjetljivost / Sekundarni SjS / Osjetljivost 96%
Specificnost 95%

Legend /Legenda: ANA - antinuclear antibodies / antinuklearna antitijela; RF - rheumatoid factor / reumatoidni faktor; AECG
- American-European Consensus Group / American-European Consensus Group; ACR - American Rheumatological Society /
Americko reumatolosko drustvo; EULAR - European Association of Rheumatology Associations / Europski savez udruga za reu-

matologiju; SS — Sjogren’s syndrome / Sjogrenov sindrom

FIGURE 2 Development of classification criteria for Sjogren syndrome throughout history
SLIKA 2. Razvoj klasifikacijskih kriterija za Sjogrenov sindrom kroz povijest

earlier. The Greek criteria published in 1986 were based
on a study of 52 patients with sicca symptoms. Accord-
ing to them, for classification it was necessary to have
focal sialoadenitis (=2 focus/4 mm?2) with one of the fol-
lowing criteria: a) subjective dryness of the eye plus a
pathological finding of the Schirmer’s test plus a patho-
logical finding of the Rose Bengal staining test, b) anam-
nestic or current enlargement of the parotid glands and
c) sensation of dry mouth and pathological finding of
stimulated sialometry (26). The Californian criteria, also
called the San Diego criteria, also published in 1986, are
criteria of a more restrictive nature. According to these
criteria, for the diagnosis it was necessary to have focal
sialoadenitis (=2 foci/4 mm?2), a feeling of dry mouth
with a pathological finding of stimulated and non-stim-
ulated sialometry, a pathological finding of the Schirm-
er’s test and one of the dye tests (Rose Bengal staining or
fluorescein test) and a positive finding of one of the se-
rological tests (IgM-RF [titer > 160] or ANA [titer >
160] or SS-A or SSB antibodies) (27). Exclusion criteria
(lymphoma, chronic Graft vs. Host Disease - GVHD),
acquired immunodeficiency syndrome, sarcoidosis are
also listed in them for the first time. The differences and
similarities of individual criteria up to 1993 are pre-
sented in Table 3.

In 1993, preliminary European classification criteria
for SS were proposed (7). They were widely used for
the next ten years, both in clinical practice and in ob-
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vost 96%, specificnost 90,5% te to¢nost za dijagnozu
SS-a 94,5% (28). Ovi najnoviji japanski kriteriji dosta
su sli¢ili preliminarnim europskim klasifikacijskim
kriterijima objavljenim Sest godina ranije. Greki krite-
riji objavljeni 1986. godine napravljeni su na istraziva-
nju 52 bolesnika sa sika-simptomima. Prema njima za
klasifikaciju je bilo nuzno imati fokalni sijaloadenitis
(=2 fokus/4 mm?) uz neki od slijedecih kriterija: a) su-
bjektivnu suhoc¢u oka plus patoloski nalaz Schirmero-
vog testa plus patoloski nalaz Rose bengal testa, b) ana-
mnesticki ili trenutno povecanje parotidnih Zlijezda i
c) osjecaj suhoce usta i patoloski nalaz stimulirane sija-
lometrije (26). Kalifornijski kriteriji koji se jo$ nazivaju
kriteriji San Diego, objavljeni takoder 1986., restriktiv-
nije su naravi. Prema tim kriterijima za dijagnozu je
bilo potrebno imati fokalni sijaloadenitis (>2 fokus/4
mm?), osjecaj suhoce usta uz patoloski nalaz stimulira-
ne i nestimulirane sijalometrije, patoloski nalaz Schir-
merovog testa i nekog od testa s bojama (Rose Bengal
ili floresceinskog testa) te pozitivan nalaz nekog od se-
roloskih testova (IgM-RF [titar > 160] ili ANA [titar >
160] ili SS-A ili SSB antitijela) (27). U njima su takoder
po prvi put navedeni i isklju¢ni kriteriji (limfom, kro-
ni¢na bolest presatka protiv primatelja - GVHD, sin-
drom ste¢ene imunodeficijencije, sarkoidoza). Razlike
i sli¢nosti pojedinih kriterija do 1993. prikazane su u
tablici 3.
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TaBLE 3 Differences and similarities of classification criteria proposed up to 1993 (adapted according to reference No 27)
TABLICA 3. Razlike i slicnosti klasifikacijskih kriterija predloZenih do 1993. godine (prilagodeno prema referenciji br. 27).

San Francisco | Copenhagen Japanese Japanese Greek San Diego
(1975, 1984) (1976) (1978) (1999) (1986) (1986)
References / Referenca (22,23) (24) (25) (28) (26) (27)
Subjective dryness of the eyes B B required _ + B
/ Subjektivna suhoca oka / obvezna
Subjective dryness of the mouth B B required _ . +
/ Subjektivna suhoca usta / obvezna
History of parotid gland swelling B B B _ . B
/ Anamneza oticanja parotida
Ocular tests / O¢ni testovi:
Schirmer’s test / Schirmerov test + (< 10 mm + (€10 mm + (<10 mm + (<5 mm + (<5 mm + (<9 mm
/5 min) /5 min) /5 min) /5 min) /5 min) /5 min)
Break-up time + +(<10s) - - - -
Rose Bengal + +(=4) +(=2) +(=3) + (=4) + (=4)
Florescein test / Test floresceinom - - + + - +
Oral tests / Oralni testovi:
Unstimulated whole saliva . . B _ _ .
/ Nestimulirano izlu¢ivanje sline
Stimulated salivary flow
S i i - - + + + +
/ Stimulirano izlucivanje sline
Scintigraphy / Scintigrafija - + - + - -
Sialography / Sijalografija - - + + - -
Biopsy of small salivary glands >1 focus >1 focus >] focus >1 focus >2 focus >2 focus
/ Biopsija malih 7lijezda slinovnica on 4 mm? / fokus on the lobe / fokus / fokus / fokus
/ 21 fokus /4 mm?* / 21 fokus /4 mm? /4 mm?* /4 mm?*
na 4 mm? po lobusu
Biopsy of small salivary gland
mandatory criterion / Biopsija malih Yes / Da No / Ne No / Ne No / Ne Yes / Da Yes / Da
7lijezda slinovnica obvezan kriterij
ANA = = = = = +
Anti-SSA - - - - - +
Anti-SSB = = = + = +
IgM-RF - - - 1 - 1
pSS/sSS terminology + + _ _ + B
/ Terminologija pSS/sSS

Legend / Legenda: ANA - antinuclear antibodies / antinuklearna antitijela; IgM-RF - rheumatoid factor — imunoglobulin M / reumatoidni
faktor imunoglobulin M; pSS - primary Sjogren’s syndrome / primarni Sjogrenov sindrom; sSS - secondary Sjogrens syndrome / sekundarni

Sjogrenov sidrom

servational and interventional studies. During the de-
velopment of the classification criteria in 1993, a ques-
tionnaire on dry eyes and mouth was designed and
validated, which is used in a minimally modified form
in the current classification criteria. Three questions
for dry eye and three questions for dry mouth were
chosen, which had high sensitivity and low specificity
and so well discriminated patients from controls and
served as screening (Table 1) (7). For the classification
of primary SS, the patient had to have four out of six
criteria present. In addition to symptoms of dry eyes
and mouth, the criteria included an objective finding
of dry eye (Schirmer’s test < 5 mm/5 min, Rose Bengal
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Godine 1993. predlozeni su preliminarni europski
klasifikacijski kriteriji za SS (7). Oni su se uvelike kori-
stili sljedec¢ih deset godina, kako u klinickoj praksi,
tako i u opservacijskim i intervencijskim studijama.
Tijekom razvoja klasifikacijskih kriterija 1993. godine
osmisljen je i validiran upitnik o suho¢i oka i usta koji
se u minimalno izmijenjenom obliku koristi i u trenut-
nim klasifikacijskim kriterijima. Izabrana su tri pitanja
za suhocu oka te tri pitanja za suhocu usta koja su ima-
la visoku osjetljivost i nisku specificnost te tako dobro
distingvirala bolesnike od kontrola i sluzila kao probir
(tablica 1) (7). Bolesnik je za klasifikaciju primarnog
SS-a trebao imati prisutna Cetiri od $est kriterija. Osim
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score > 4), then histological evidence of salivary gland
involvement, one of the objective tests of salivary gland
involvement (salivary gland scintigraphy, parotid sia-
lography and unstimulated saliva secretion (< 1.5
ml/15 min) and serological proof of autoimmunity
(presence of SSA or SSB antibodies, ANA or RF). Table
4 shows the differences and similarities of the classifi-
cation criteria published from 1993 until today. Al-
though the above classification criteria were widely ac-
cepted, they had several problems. A combination of
ocular and oral symptoms and dry eye tests and sali-
vary gland involvement tests could also be found in
patients with sicca symptoms who did not necessarily
have SS. Patients with true primary SS, but without
subjective sicca-symptoms, could just as easily be
omitted from the classification.

These criteria were subsequently revised by the
American-European Consensus Group (AECG) and
published new revised criteria in 2002 (8). In order to
correct the problems with the earlier criteria, the pa-
tient had to have one of the following two findings
characteristic of the disease for classification: a) posi-
tive antibodies characteristic of the disease (SSA or
SSB) or b) a positive biopsy of minor salivary glands.
These classification criteria, unlike the previous ones,
introduced the classification of sSS in patients with an-
other autoimmune disease with the presence of sicca
symptoms and with two additional criteria from the
group (III, IV or V). In 2012, the new, somewhat mod-
ified classification criteria of the ACR were published,
which did not bring major news or diagnostic advanc-
es (30). For classification, it was necessary to have at
least two of the three criteria: 1. serological criterion
(positive anti SSA and/or anti SSB antibodies or posi-
tive rheumatism factor and ANA in a titer greater than
1:320), 2. ophthalmological criterion (ocular staining
score, OSS > 3), 3. presence of lymphocytic sialedenitis
in the biopsy of minor salivary glands. In a study that
compared the classification criteria AECG and ACR,
matching results of these two sets of criteria were
shown, and no clear evidence was presented for the in-
creased value of the new ACR criteria compared to the
old AECG criteria from a clinical perspective (31).

The joint criteria of ACR and EULARA from 2016
are currently used to classify the disease. They can be
used in patients with at least one symptom of dry eyes
or mouth according to the AECG questionnaire or in
suspected systemic disease. The new parameter in the
current criteria is that each criterion does not have the
same weight, that is, it does not signify the same num-
ber of points. The classification is based on the weight-
ed sum of five criteria: positive SSA antibodies and fo-
cal lymphocytic sialoadenitis with focus sum >1 fo-
cus/4 mm?2, consisting of three points each, then
Schirmer’s test and OSS =5 for the objectivization of
dry eyes and unstimulated salivation <0, 1 mL/min
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simptoma suhoce ociju i usta, u kriterije su ulazili
objektivni nalaz suhoce oka (Schirmerov test < 5 mm/5
min, zbroj Rose Bengal > 4), zatim histoloski dokaz
zahvacanja Zlijezda slinovnica, jedan od objektivnih
testova zahvacanja zlijezda slinovnica (scintigrafija zli-
jezda slinovnica, sijalografija parotida i nestimulirano
lucenje sline [< 1,5 ml/15 min] te seroloski dokaz auto-
imunosti [prisutnost antitijela SSA ili antitijela SSB,
ANA ili RF]). Tablica 4 prikazuje razlike i slicnosti kla-
sifikacijskih kriterija objavljenih od 1993. godine do
danas. Tako su navedeni klasifikacijski kriteriji bili na-
$iroko prihvaceni, imali su nekoliko problema. Kombi-
nacija okularnih i oralnih simptoma te testova suhoce
o¢iju i testova zahvacanja slinovnica mogla se takoder
naci i u bolesnika sa sika-simptomima koji nisu morali
imati SS. Isto tako, lako se moglo ispustiti iz klasifika-
cije bolesnike s pravim primarnim SS-om, ali bez su-
bjektivnih sika-simptoma.

Ove kriterije naknadno je revidirala americko-eu-
ropska skupina (AECG - prema engl. American-Euro-
pean Consensus Group) i 2002. godine objavila nove
revidirane kriterije (8). Da bi se ispravili problemi s
ranijim kriterijima, bolesnik je za klasifikaciju morao
obvezno imati jedan od sljedeca dva nalaza karakteri-
sticna za bolest: a) pozitivna protutijela karakteristicna
za bolest (SSA ili SSB) ili b) pozitivnu biopsiju malih
zlijezda slinovnica. Ovi klasifikacijski kriteriji za raz-
liku od prethodnih uveli su klasifikaciju i sSS u bole-
snika s prisutnom drugom autoimunosnom bolesti uz
prisutnost sika-simptoma te uz dodatna dva kriterija iz
grupe (IIL, IV ili V). Godine 2012. objavljeni su novi
ponesto izmijenjeni klasifikacijski kriteriji ACR-a koji
nisu donijeli velikih novosti niti dijagnosti¢ke pomake
(30). Za Klasifikaciju bilo je potrebno imati najmanje
dva od tri kriterija: 1. seroloski kriterij (pozitivna pro-
tutijela anti-SSA i/ili anti-SSB ili pozitivan reuma fak-
tor i ANA u titru veéem od 1:320), 2. oftalomoloski
kriterij (OSS > 3), 3. prisutnost limfocitnog sijaledeni-
tisa u bioptatu malih zlijezda slinovnica. U studiji koja
je usporedivala klasifikacijske kriterije AECG i ACR
pokazani su podudarni rezultati ovih dvaju skupova
kriterija te nisu predoceni jasni dokazi za poveéanu
vrijednost novih kriterija ACR-a u odnosu na stare kri-
terije AECG-a iz klinicke perspektive (31).

Za Klasifikaciju bolesti trenutno se koriste zajednicki
kriteriji ACR-a i EULARA-a iz 2016. godine. Oni se
mogu koristiti u bolesnika s najmanje jednim simpto-
mom suhoce oc¢iju ili usta prema upitniku AECG-a ili
kod sumnje na sustavnu bolest. Ono §to je novo u tre-
nutnim kriterijima jest da svaki kriterij nema istu tezi-
nu, odnosno ne nosi isti broj bodova. Klasifikacija se
temelji na ponderiranom zbroju pet kriterija: pozitivna
antitijela SSA i fokalni limfocitni sijaloadenitis s fokus
zbrojem 21 fokus/4 mm?, svaki nosi po tri boda, zatim
Schirmerov test i OSS =5 za objektivizaciju suhoce o¢i-
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TABLE 4 Differences and similarities of classification criteria published between 1993 and 2016.
TABLICA 4. Razlike i slicnosti klasifikacijskih kriterija objavljenih 1993. - 2016. godine

Cosiligdion | Belstiony enapann | \mem G ACR (2012) ACR/EULAR (2016)
criteria (1993) / Preliminarni
/ Klasifikacijski | europski (1993.) / AECG (2002.) / ACR (2012.) / ACR/EULAR (2016.)
S s ey P (29) (30) (17)
kriteriji (16)
Number of 4/6 criteria 4/6 criteria — mandatory | 2/3 criteria > 4 points in patients
criteria for / 4/6 kriterija criterion 4. or 6. / 2/3 kriterija with sicca symptomes
classification 3/4 objective criteria or ESSDAI >1
/ Kriterij za (3.,4.,5.,ili6.) / 2 4 boda u bolesnika
Klasifikaciju / 4/6 kriterija — obvezan sa sika simptomima
kriterij 4. ili 6. ili ESSDAI >1
3/4 objektivna kriterija
(3.,4.,5.,1li6.)

1. | Eye dryness
/ guhoZa oka |* * * N

2. | Oral symptoms
/ Oralni + + - -
simptomi

3. | Eye tests Schirmer’s test Schirmer’s test 0SS =3 0SS =5 1 point
/ O¢ni testovi | (£ 5 mm/ 5 min) or (£ 5 mm/5 min) or / 1bod

/ Schirmer test / Schirmer test
(£ 5 mm/ 5 min) ili (£ 5 mm/5 min) ili
Rose Bengal >4 van Bijsterveld >4 Schirmer’s test 1 point
/ Rose Bengal zbroj >4 / van Bijsterveld zbroj >4 (£5mm /5 min) /1bod
/ Schirmer test
(£5mm /5 min)

4. | Biopsy of small | > 1 focus / fokus > 1 focus / fokus > 1 focus / fokus > 1 focus / fokus 3 points
salivary glands |/ 4 mm? /4 mm? /4 mm? /4 mm? / 3 boda
/ Biopsija malih
zlijezda
slinovnica

5. | Involvement of | salivary gland salivary gland - unstimulated 1 point
salivary glands | scintigraphy or scintigraphy or saliva flow /1bod
/ Zahvacanje | parotid sialography or parotid sialography or (£0.1 mlin I min)
zlijezda unstimulated unstimulated saliva flow / nestimuliran protok
slinovnica salivary flow (£ 1.5 ml in 15 min) sline (< 0,1 ml u 1 min)

(< 1.5ml in 15 min) / scintigrafija zlijezda

/ scintigrafija Zlijezda slinovnica ili

slinovnica ili sijalografija parotida ili
sijalografija parotidaili | nestimuliran protok sline
nestimuliran protok sline | (< 1,5 mlu 15 min)

(£ 1,5 ml u 15 min)

6. | Antibodies SSA or SSB or SSA and/or SSB SSA or SSB or SSA 3 points

/ Antitijela ANA or RF / SSA i/ili SSB RF and ANA titer / 3 boda

/ SSA ili SSB ili >1:320
ANA ili RF / SSA ili SSB ili
RF i ANA titar >1:320

Exclusion lymphoma, AIDS, Previous head and neck | Previous head and Previous radiotherapy

criteria sarcoidosis, GVHD radiotherapy, HCV neck radiotherapy, of the head and neck,

/ Isklju¢ni / limfom, AIDS, infection, AIDS, HCV, AIDS, HCV AIDS,

kriteriji sarkoidoza, GVHD lymphoma, sarcoidosis, sarcoidosis, amyloidosis, GVHD,
GVHD, use of amyloidosis, GVHD, |IgG4 - related disease
anticholinergics IgG4 - related disease |/ Prethodna
/ Prethodna radioterapija |/ Prethodna radioterapija glave i
glave i vrata, infekcija radioterapija glave i | vrata, infekcija HCV,
HCV, AIDS, limfom, vrata, infekcija HCV | AIDS, amiloidoza,
sarkoidoza, GVHD, AIDS, sarkoidoza, GVHD, IgG4 - vezana
koristenje antikolnergika | amiloidoza,GVHD, bolest

IgG4 - vezana bolest

Terminology

pSS /sSS . B

/ Terminologija

pSS/sSS

Legend / Legenda: ANA - antinuclear antibodies / antinuklearna antitijela; RF - rheumatoid factor / reumatoidni faktor; TBUT - tear break-
up time; OSS - ocular staining score / ocjena bojenja povrsine oka; AIDS -aquired immunodeficiency syndrome / sindrom stecene imunodefi-
cijencije; GVHD - graft versus host disease / kroni¢na bolest presatka protiv primatelja; HCV - hepatitis C virus / virus hepatitisa C; IgG4 -
immunoglobulin G4 / imunoglobulin G4.
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consisting of one point each. The patient must have 4
or more points in order for the classification to be suc-
cessful. Positive SSB antibodies in the absence of SSA
antibodies are no longer a criterion, and ANA and RF
have also been dropped from the criteria. The reason
for this decision was that a very small number of pa-
tients who met the ACR criteria had negative SSA and
SSB antibodies, and positive ANA and RF (21).

A comparison of the AECG classification criteria
from 2002 and the latest ACR/EULAR classification
criteria showed excellent agreement between them (k =
0.92). (32). However, the ACR/EULAR classification
criteria were still more sensitive and additionally classi-
fied patients without sicca symptoms, who had system-
ic manifestations as pSS, which once again confirms the
importance of including systemic manifestations in the
classification criteria. This study showed that the sensi-
tivity of the new ACR/EULAR criteria is 87.4%, and the
specificity is 95.4% when the physician’s diagnosis is
taken as the standard. (32). It has also been shown that
the inclusion of salivary gland ultrasound in the ACR/
EULAR criteria can further increase their sensitivity
(32). Summary of main features of classification criteria
from 1993 to 2016 are presented in table 4.

CONCLUSION

Opver the years, significant progress has been made in
the understanding of Sjogren’s syndrome as a systemic
disease. This is especially outlined in the latest ACR/EU-
LAR classification criteria from 2016, where the classifi-
cation includes patients with systemic manifestations of
the disease without sicca symptoms. However, the com-
plexity of the clinical features of this disease still makes
timely diagnosis and early recognition difficult. There-
fore changes are not expected in a future in this field.
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ABSTRACT

Inflammatory rheumatic diseases are chronic, progressive autoimmune diseases which affect the musculoskeletal
system and other organ systems. Nowadays, a large number of patients is treated with biological therapy. Although
biological drugs selectively affect specific molecules of the immune system, they weaken the overall immune system of
the body. Therefore, the patients are more susceptible to infections and other diseases such as lymphomas, breast and
skin cancers and melanomas. Chronic inflammation which occurs due to autoimmune disease is also a risk factor for
malignant development. So far, studies have not proven direct correlation between biological therapy and solid or
haematologic tumours. On the other hand, the increased risk for developing skin cancer in patients on tumour necro-
sis factor alpha inhibitors has been described. In this review paper we analysed the available medical literature on the
risks for malignant disease development in patients with rheumatic diseases who are on biological disease - modifying
anti-rheumatic drugs.

Kevy-worps: inflammatory rheumatic disease, biological therapy, malignant disease

SAZETAK

Sistemske upalne reumatske bolesti jesu kroni¢ne, progresivne autoimunosne bolesti koje zahvacaju lokomotorni
sustav i druge organske sustave. Danas je sve viSe bolesnika lije¢eno bioloskom terapijom. Iako bioloski lijekovi selek-
tivno djeluju na specificne molekule imunosnog sustava, oni smanjuju opéu obrambenu funkciju organizma, zbog
¢ega su bolesnici podlozniji infekcijama, ali i nekim malignim bolestima poput limfoma, karcinoma koze, dojke ili
melanoma. Takoder, sama kroni¢na upala u sklopu autoimunosne bolesti jest rizi¢ni ¢imbenik za razvoj tumorske
bolesti. Prema do sada objavljenim studijama, nije dokazana jednoznac¢na povezanost primjene bioloskih lijekova s
razvojem solidnih i hematologkih tumora. Suprotno tomu, istrazivanja su pokazala povezanost primjene inhibitora
tumorske nekroze alfa i razvoja tumora koze. U ovom preglednom radu analizirana je dostupna medicinska literatura
o rizicima za razvoj malignih bolesti u bolesnika s reumatoloskim bolestima koji su lije¢eni bioloskim antireumatskim
lijekovima koji mijenjaju tijek bolesti.

KLjUCNE RIJECI: upalna reumatska bolest, bioloski lijekovi, maligna bolest
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INTRODUCTION

Systemic inflammatory rheumatic diseases are a
group of chronic inflammatory diseases of unknown
aetiology that affect the musculoskeletal system, but
also other organ systems. They are characterised by an
inadequate immune reaction of the human body (1,2).
In medical treatment, the basis of therapy are non-ste-
roidal anti-inflammatory drugs NSAIDs), glucocorti-
coids and drugs that modify the course of the disease
(disease-modifying antirheumatic drugs, DMARDs)
(3,4). The so-called conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs) have
been used in treatment for several decades, and due to
the progress of science and a better knowledge of the
pathophysiology of these diseases, the new generations
of drugs, biological and targeted synthetic disease-
modifying antirheumatic drugs (b(DMARDs and tsD-
MARDs) were developed. Their effects are primarily
achieved by blocking certain proinflammatory cyto-
kines. In addition, some of them also inhibit the signal
required for the activation of T lymphocytes or act on
the depletion of B lymphocytes. Care should be taken
when prescribing therapy because, although these
drugs act specifically and selectively on the immune
system, they reduce the general defence function of the
body, so patients are more susceptible to infections, but
also to some malignant diseases such as lymphoma,
skin cancer, breast cancer or melanoma. Due to the im-
mune background in pathogenesis and the predomi-
nantly immunosuppressive approach in the treatment
of systemic autoimmune diseases, the risk of malignan-
cy is increased (5). Chronic inflammation can contrib-
ute to the process of tumorigenesis (6). It has been
proven in animal models that tumour necrosis factor
alpha (TNF-a) can inhibit, but also promote tumour
development depending on the dose and biological
conditions (7). The connection between biological
therapy and the development of malignant diseases is
the topic of continuous interest of many researchers,
considering the pronounced immunomodulatory effect
of biological drugs during their long-term use. Tumour
necrosis factor inhibitors (TNFi) are associated with a
variety of potentially dangerous adverse effects, but the
risks must be interpreted in the context of the beneficial
effects that are experienced with TNFi use. It is impor-
tant to keep in mind that conventional drugs used for
the treatment of inflammatory rheumatic diseases
come with their own harmful effects, just like the dis-
ease itself (8). A list of biological DMARDs used in the
treatment of inflammatory rheumatic diseases is shown
in Table 1. In this paper, which is part of the master’s
thesis written at the School of Medicine of the Univer-
sity of Zagreb, the available medical literature (with a
special emphasis on more recent works) from the most
important databases was analysed, covering the topic of
the risks for the development of malignant diseases in
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UVOD

Sistemske upalne reumatske bolesti skupina su kro-
ni¢nih upalnih bolesti nepoznate etiologije koje zahva-
¢aju lokomotorni sustav, ali i druge organske sustave.
Karakterizirane su neadekvatnom imunoloskom reak-
cijom u vlastitom organizmu (1,2). U medikamentnom
lije¢enju osnova terapije su nesteroidni protuupalni li-
jekovi (skr. NSAR; engl. non-steroid anti-inflammatory
drugs, skr. NSAIDs), glukokortikoidi i lijekovi koji mi-
jenjaju tijek bolesti (DMARD; prema engl. disease mo-
difying antirheumatic drugs) (3,4). Ve¢ nekoliko deset-
ljeca primjenjuju se tzv. konvencionalni sintetski
DMARD-ovi (¢sDMARD, prema engl. conventional
synthetic DMARD), a zahvaljujudi napretku znanosti i
boljem poznavanju patofiziologije ovih bolesti razvi-
jene su nove generacije lijekova, bioloski (-lDMARD)
i ciljani sintetski DMARD-ovi (tsDMARD, prema engl.
targeted synthetic DMARD). Njihovi u¢inci prvenstveno
se ostvaruju blokadom pojedinih proinflamatornih
citokina. Osim toga, neki od njih inhibiraju i signal
potreban za aktivaciju limfocita T ili pak djeluju na
depleciju limfocita B. Pri propisivanju terapije treba
biti oprezan jer, iako ovi lijekovi djeluju specifi¢no se-
lektivno na imunoloski sustav, oni smanjuju opcu
obrambenu funkciju organizma pa su bolesnici pod-
lozniji infekcijama, ali i nekim malignim bolestima
poput limfoma, karcinoma koze, dojke ili melanoma.
Zbog imunosne podloge u patogenezi i pretezno imu-
nosupresivnog pristupa u lijecenju sistemskih auto-
imunosnih bolesti, povecan je rizik za pojavu maligni-
teta (5). Kroni¢na upala moze pridonijeti procesu tu-
morogeneze (6). Na zivotinjskim modelima je dokaza-
no da ¢imbenik tumorske nekroze alfa (TNF-a; prema
engl. tumor necrosis factor alpha) moze inhibirati, ali i
promovirati razvoj tumora ovisno o dozi i bioloskim
uvjetima (7). Povezanost bioloske terapije i razvoja
malignih bolesti predmet je kontinuiranog interesa
brojnih istrazivaca, s obzirom na izrazen imunomodu-
latorni ucinak bioloskih lijekova tijekom njihove dugo-
roc¢ne primjene. Inhibitori ¢cimbenika tumorske nekro-
ze (TNFi) povezuju se s razli¢itim potencijalno opa-
snim Stetnim ucincima, no rizici se moraju interpreti-
rati u kontekstu korisnih ucinaka uz primjenu TNFi.
Vazno je imati na umu da i konvencionalni lijekovi koji
se koriste u lijeenju upalnih reumatskih bolesti imaju
svoje Stetne ucinke, kao i sama bolest (8). Popis biolos-
kih DMARD-ova koji se koriste u lijecenju upalnih
reumatskih bolesti prikazan je u tablici 1. U ovom
radu, koji je dio diplomskog rada na Medicinskom fa-
kultetu Sveucilista u Zagrebu, analizirana je dostupna
medicinska literatura iz najvaznijih baza, s posebnim
naglaskom na recentnije radove, o rizicima za razvoj
malignih bolesti u bolesnika s reumatoloskim bolesti-
ma koji su lije¢eni bioloskim DMARD-ovima.
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Pregledni rad

TABLE 1 Biologic disease modifying drugs used in rheumatology
TaBLICA 1. Bioloski lijekovi koji se koriste u reumatoloskim indikacijama

Name of the drug Action mechanism Route of Indication in
(abbreviated) ; Molecule . . rheumatology
i / Mehanizam administration Moot Remark / Napomena
/ Ime lijeka . . / Molekula L / Indikacija
als djelovanja / Put primjene
(skracenica) u reumatologiji
Adalimumab (ADA) SC/s.c. RA, AS, nr-axSpA, PsA
Infliximab (IFX) Monoclonal antibody, IV/SC
/ Infliksimab (IFX) . Ioh human Ig /iv./s.c. RA, AS, PsA
Certolizumab pegol NEF-alpha / Monoklonsko
(CzP) inhibitor protutijelo, humani Ig SC/s.c. RA, AS, nr-axSpA, PsA
Golimumab (Gor) | / Blokator TNFa SC/sc. | RA, AS, nr-axSpA, PsA
Soluble receptor
Etanercept (ETA) / Solubilni receptor SC/s.c. RA, AS, nr-axSpA, PsA
Tocilizumab (TCZ) IL-6 receptor Monoclonal antibody, iv./s.c. RA, GCA, JIA, CRS
inhibitor human Ig
Sarilumab (SAR) / Blokator / Monoklonsko SC/s.c. RA
receptora IL-6 | protutijelo, humani Ig
It binds to the
CD80/CD86 | Soluble fusion protein IV /SC
Abatacept (ABT) complex / Veze se | / Solubilni fuzijski /i RA
. iv./s.c.
na kompleks protein
CD80/CD86
Monoclonal antibody, It binds to and neutralizes
Secukinumab (SEC) human IL-17A with high affinity
/ Sekukinumab (SEC) | [L-17A inhibitor immunoglobulin SC/se, S0 et R / S visokim afinitetom se
/ Inhibitor IL-17A / Monoklonsko veze i neutralizira [L-17A
Ixekizumab (IXE) protutijelo, humani
1 Tk ol (D) imunoglobulin SC/s.c. AS, nr-axSpA, PsA
IL-1 receptor RA, sJIA, Still’s disease,
antagonist adult Still’'s disease,
. (IL-1Ra) Receptor antagonist CAPS, FMF
purhd e (AR / Blokator / Antagonist receptora sLlse / RA, sJIA, Stillova
receptora za IL-1 bolest, Stillova bolest
(IL-1Ra) odraslih, CAPS, FMF
It binds to the p40 subunit
of both cytokines and
12;11}121{)11%;3 Monoclonal antibody blocks their binding to
Ustekinumab (UST) / Inhibitor / Monoklonsko SC/s.c. PsA receptors / VeZe se na
IL-12/1L-23 protutijelo podjedinicu p40 obaju
citokina i blokira njihovo
vezanje za receptore.
.\ Monoclonal
%I_)lzglp ﬁf:g:: antibody, chimera *SC administration only in
Rituximab (RTX) 'yh% (human-mouse) IV (SC¥) RA. GPA. MPA haematological indications
/ Rituksimab (RTX) L0t itor / Monoklonsko /1iv. (s.c.*) > i / *s.c. primjena samo u
/ Inhibitor CD20+ I . primjena samo u
B-limfocita protutijelo, kimera hematoloskoj indikaciji
) (humano-misje)

Abbreviations / Skracenice: AS - ankylosing spondylitis / ankilozantni spondilitis, CAPS - cryopyrin-associated autoinflammatory syndrome
/ autoinflamatorni sindrom povezan s kriopirinom (engl. cryopyrin associated autoinflammatory syndrome), CRS - cytokine release syndrome
/ sindrom otpustanja citokina (engl. cytokine release syndrome), EMF - familial Mediterranean fever / obiteljska mediteranska vrucica (engl.
familial mediterranean fever), GCA - giant cell arteritis / gigantocelularni arteritis, GPA - granulomatosis with polyangiitis / granulomatozni
poliangiitis, Ig - immunoglobulin / imunoglobulin, IL - interleukin, IV/i.v. - intravenous / intravenski, JIA - juvenile idiopathic arthritis /
juvenilni idiopatski artritis, jPsA - juvenile psoriatic arthritis / juvenilni psorijaticki artritis, MPA - microscopic polyangiitis / mikroskopski
polinagiitis, nr-axSpA - non-radiographic axial spondyloarthritis / neradiografski aksijalni spondiloartritis, PO/p.o. - peroral / peroralno, PsA
- psoriatic arthritis / psorijati¢ni artritis, RA — rheumatoid arthritis / reumatoidni artritis, SC/s.c. - subcutaneous / supkutano.

patients with rheumatic diseases who were treated with
biological DMARDs.

RISK OF DEVELOPING
MALIGNANT DISEASES

According to data from the literature, patients suf-
fering from rheumatoid arthritis (RA) have a 10-15%

Reumatizam 2022;69(1):55-68

RIZIK ZA OBOLIJEVAN]JE
OD MALIGNIH BOLESTI

Prema podatcima iz literature, bolesnici koji boluju
od reumatoidnog artritisa (RA) imaju 10-15% veci
ukupni rizik za razvoj nekih malignoma u usporedbi s
op¢om populacijom, primjerice karcinoma pluca i
limfoma (standardizirani omjer incidencije; skr. SIR,
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higher total risk of developing some malignancies
compared to the general population, for example lung
cancer and lymphoma (standardized incidence ratio 1,
2-4), non-melanoma skin cancers (SIR 1-3) and pos-
sible melanoma and leukaemia (9). The increased risk
may be related to the simultaneous use of other drugs,
but also the result of chronic, poorly controlled inflam-
mation (10). On the other hand, due to the chronic use
of NSAIDs, including cyclooxygenase-2 (COX-2) in-
hibitors, a lower incidence of colon adenocarcinoma
and breast cancer is noted (11). According to some
studies, methotrexate, which is often used in combina-
tion with TNF-alpha inhibitors may also be associated
with an increased risk of developing lymphoma (5).
Many of the conducted studies do not include a suffi-
cient number of subjects in order to obtain a reliable
result about a higher risk for the development of a ma-
lignant disease. Unlike RA, which was the topic of nu-
merous studies in relation to the impact of TNF-alpha
inhibitors, when it comes to other autoimmune dis-
eases, as well as some biological drugs, the data on the
increased risk are still insufficient. We must highlight
the paper written by Kwan et al. in 2020, in which the
risk for the development of a malignant disease in pa-
tients with seronegative spondyloarthropathies (SnS-
pA) was analysed (12). It is a systematic review article
and meta-analysis that included 14,245 patients. De-
mographic and pathogenetic differences between pa-
tients with seronegative spondyloarthropathy (SnSpA)
and RA are highlighted. Patients with SnSpA, especial-
ly those with the axial form of the disease, are mainly
affected much earlier than patients with RA. In addi-
tion to that, considering the treatment guidelines, they
were previously exposed to biological therapy. The
pathophysiological aspect is also significant, consider-
ing the role of Th17 cells in the development of the dis-
ease, but also in tumorigenesis. The authors analysed
the risk for the development of malignant disease de-
pending on the type of SnSpA, which can be axial (e.g.
ankylosing spondylitis, AS and non-radiographic axial
spondyloarthritis, nr-axSpA) or peripheral (e.g. psori-
atic arthritis, PsA or enteropathic arthritis, EA) and on
therapy (biological drug vs. csDMARD and other types
of biological drugs, TNF-alpha inhibitors, IL-17 inhib-
itors and others). Despite a comprehensive and de-
tailed analysis, ultimately no increased risk was proven
in patients with SnSpA, both with the disease itself and
with biological therapy, regardless of the biological
drug. The paper notes the need for trials that would
include patients in a longer follow-up period. With
psoriasis, independent of the development of PsA, an
increased risk for the development of non-melanoma
skin cancers, lymphomas and lung cancers has been
described. There is speculation about the effect of IL-
17, which promotes angiogenesis, but is also a media-
tor in immune defence processes against tumours. An
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prema engl. standardized incidence ratio) (1,2-4), ne-
melanomskih karcinoma koze (SIR 1-3) te moguce
melanoma i leukemije (9). Poviseni rizik moze biti po-
vezan s istodobnim uzimanjem drugih lijekova, ali i
posljedica kroni¢ne, slabo kontrolirane upale (10). S
druge strane, zbog kroni¢ne upotrebe NSAR-a (engl.
NSAID), uklju¢ujuéi inhibitore ciklooksigenaze-2, bi-
ljezi se niza incidencija adenokarcinoma kolona i kar-
cinoma dojke (11). Prema nekim studijama metotrek-
sat (skr. MTX, prema engl. methotrexate), koji se ¢esto
koristi u kombinaciji s TNF-alfa inhibitorima, takoder
moze biti povezan s poviSenim rizikom za razvoj lim-
foma (5). Mnoge provedene studije ne obuhvacaju
dovoljan broj ispitanika da bi se sa sigurnos¢u dobio
pouzdan rezultat o viSem riziku za razvoj maligne bo-
lesti. Za razliku od RA, vezano za koji su provedene
brojne studije o utjecaju TNF-alfa inhibitora, za ostale
autoimunosne bolesti, kao i za neke bioloske lijekove,
podatci o poviSenom riziku jo$ su uvijek nedostatni.
Izdvajamo rad Kwana i sur. iz 2020. godine u kojemu je
analiziran rizik za razvoj maligne bolesti u bolesnika sa
seronegativnim spondiloartropatijama (skr. SnSpA)
(12). Rijec je o sustavnom preglednom ¢lanku i meta-
analizi kojom je bilo obuhvac¢eno 14.245 bolesnika.
Isticu se demografske i patogenetske razlike izmedu
bolesnika sa seronegativhom spondiloartropatijom
(SnSpA) i RA. Naime, bolesnici oboljeli od SnSpA, po-
sebice aksijalnim oblikom bolesti, obolijevaju znatno
ranije nego bolesnici s RA. Takoder, obzirom na smjer-
nice lijecenja, ranije su izloZeni bioloskoj terapiji. Pa-
tofizioloski aspekt je takoder znacajan, s obzirom na
ulogu Th17-stanica u razvoju bolesti, ali i u tumoroge-
nezi. Autori su analizirali rizik za razvoj maligne bole-
sti ovisno o tipu SnSpA, aksijalni (npr. ankilozantni
spondilitis, skr. AS i neradiografski aksijalni spondilo-
artritis) ili periferni oblik (npr. psorijaticki artritis, skr.
PsA ili enteropatski artritis) i o terapiji (bioloski lijek
vs. csDMARD te vrste bioloskih lijekova; TNF-alfa in-
hiitori, inhibitori IL-17 i ostali). Unato¢ sveobuhvatnoj
i detaljnoj analizi, u kona¢nici nije dokazan povisen
rizik u bolesnika sa SnSpA, kako uz samu bolest, tako i
uz biolosku terapiju, bez obzira na bioloski lijek. U
radu se napominje potreba za ispitivanjima koja bi
obuhvatila bolesnike u duljem razdoblju pracenja. Uz
psorijazu, neovisno o razvoju PsA, opisuje se poviSeni
rizik za razvoj nemelanomskih koznih karcinoma, lim-
foma i karcinoma pluca. Spekulira se o uc¢inku IL-17
koji poti¢e angiogenezu, no ujedno je i medijator u
imunosnim procesima obrane od tumora. PoviSen
rizik za razvoj gore navedenih tumorskih bolesti,
ukljucivo i tumor mokra¢nog mjehura, u bolesnika sa
psorijazom, opisuje se i u drugom preglednom radu iz
2020. godine, no nije pronadena povezanost s biolos-
kom terapijom, kao niti povisen rizik za razvoj tumora
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increased risk for the development of the above-men-
tioned tumour diseases, including bladder tumours, in
patients with psoriasis is also described in another re-
view from 2020, but no connection with biological
therapy was found, nor was there an increased risk for
the development of tumours in patients with psoriatic
arthritis (13). In studies that researched the risk of ma-
lignancy in inflammatory rheumatic diseases, SIR was
predominantly used, which is obtained by comparing
the recorded and expected incidence of malignancy,
the relative risk (RR) and the odds ratio (OR). The ad-
vantage of using RR over SIR is higher specificity in the
analysis of the risk associated with the therapy.

STUDIES OF OVERALL RISK
FOR MALIGNANT DISEASE

The results of the studies published so far are con-
flicting. Some speak in favour, and others against the
increased overall risk for the development of a malig-
nant disease, regardless of its site. Initial concern about
a possible association between TNF-alpha inhibitors
and malignancy was based on a report by the Food and
Drug Administration (FDA) from the United States of
America (USA) which was published in 2002 and
which included 26 cases of lymphoma, predominantly
non-Hodgkin’s lymphoma (NHL) in patients with RA
and Crohn’s disease who were treated with etanercept
(ETN) or infliximab (IFX). Lymphoma remission was
verified in 2 of the mentioned 26 patients after discon-
tinuing the use of TNF-alpha inhibitors. However, in
the aforementioned report, data were presented with-
out comparison with a control group (14). A subse-
quent FDA report further raised concerns over the al-
leged association between malignancies and the listed
drugs in children and adolescents treated for juvenile
idiopathic arthritis (JIA) and inflammatory bowel dis-
ease (IBD) (8). The FDA analysis indicated a total of 48
cases of malignant diseases in a 10 year period (1998-
2008) in patients treated with TNF-alpha inhibitors.
Almost half of the 48 patients suffered from lymphoma
(Hodgkin and non-Hodgkin type), and the rest had
leukaemia, melanoma and solid tumours. Based on
these reports, a meta-analysis was performed that in-
cluded 9 clinical studies with a total of 3,493 RA pa-
tients who were treated with TNF-alpha inhibitors,
drugs such as adalimumab (ADA) or infliximab (IFX).
The results showed that the risk of developing malig-
nancy in patients treated with these drugs was 3.3
times higher than in patients on placebo (OR 3.3; 95%
confidence interval (CI, 1.2-9.1) (15). The frequency
of cancer was higher in patients treated with higher
doses of drugs. Out of the 26 malignant diseases regis-
tered in patients treated with TNF-alpha inhibitors, 15
had solid tumours. Only one solid tumour was record-
ed in the control group (patients on placebo).
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u bolesnika sa psorijatickim artritisom (13). U studija-
ma koje su proucavale rizik pojave malignih bolesti u
upalnim reumatskim bolestima pretezno se koristio
SIR, koji se dobiva usporedbom zabiljezene i o¢ekivane
incidencije maligniteta, relativni rizik (RR) i omjer
$ansi (OR, prema engl. odds ratio). Prednost koristenja
RR pred SIR jest vi$a specifi¢nost u analizi rizika pove-
zanog s terapijom.

STUDIJE UKUPNOG RIZIKA
ZA MALIGNU BOLEST

Rezultati do sada objavljenih studija su oprec¢ni.
Neki govore u prilog, a drugi protiv povisenoga ukup-
nog rizika za razvoj maligne bolesti, neovisno o nje-
nom sijelu. Pocetna zabrinutost o mogucoj povezano-
sti TNF-alfa inhibitora i maligniteta temeljila se na iz-
vjes¢u Agencije za hranu i lijekove (skr. FDA, prema
engl. Food and Drug Administration) iz Sjedinjenih
Americ¢kih Drzava (skr. SAD; engl. USA) iz 2002. go-
dine o 26 slucajeva limfoma, pretezno non-Hodgkin
limfoma (NHL) u bolesnika s RA i Crohnovom bolesti
koji su bili lije¢eni etanerceptom (ETN) ili infliksima-
bom (IFX, prema engl. infliximab). U dva od navede-
nih 26 bolesnika verificirana je remisija limfoma na-
kon prekida primjene TNF-alfa inhibitora. Medutim, u
spomenutom izvje$¢u, prikazani su podatci bez uspo-
redbe s kontrolnom skupinom (14). Sljedeci izvjestaj
FDA jos je viSe povecao zabrinutost zbog navoda o po-
vezanosti malignih bolesti i navedenih lijekova u djece
i adolescenata koji su bili lijeceni od juvenilnoga idio-
patskog artritisa (JIA) i upalnih bolesti crijeva (skr.
IBD, prema engl. inflammatory bowel disease) (8).
Analiza FDA je ukazala na ukupno 48 slucajeva ma-
lignih oboljenja u razdoblju od 10 godina (1998. -
2008.) u bolesnika lijecenih TNF-alfa inhibitorima.
Gotovo polovica od 48 bolesnika oboljela je od limfo-
ma (tipa Hodgkin i non-Hodgkin), a ostali su imali
leukemiju, melanom i solidne tumore. Na temelju tih
izvjes¢a ucinjena je metaanaliza koja je ukljucivala
devet klinickih studija s ukupno 3,493 bolesnika obo-
ljelih od RA koji su bili lijeceni TNF-alfa inhibitorima,
lijekovima adalimumabom (skr. ADA) ili IFX. Rezul-
tati su pokazali da je rizik za razvoj maligniteta u bole-
snika lije¢enih tim lijekovima 3,3 puta vis$i nego u onih
na placebu (OR 3,3; 95% CI [prema engl. confidence
interval, interval pouzdanosti]) 1,2 - 9,1) (15). Ucesta-
lost karcinoma je bila veca u bolesnika lijecenih visim
dozama lijekova. Od 26 malignih bolesti registriranih
u bolesnika lije¢enih TNF-alfa inhibitorima, njih 15 su
imali solidne tumore. U kontrolnoj skupini (na place-
bu) zabiljezen je samo jedan solidni tumor.

Protivno navedenom, druge studije su pokazale da
nema povisenog rizika za razvoj malignih tumora u
bolesnika oboljelih od RA lije¢enih TNF-alfa inhibi-
torima u usporedbi s konvencionalnom terapijom ili
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Contrary to the aforementioned, other studies have
shown that there is no increased risk for the develop-
ment of malignant tumours in RA patients treated with
TNF-alpha inhibitors compared to conventional thera-
py or the general population. The safe use of ADA in
RA, PsA, AS, JIA and IBD was demonstrated in a study
that included data from 71 clinical trials (16). This study
included 23458 patients treated with ADA. The risk of
developing tumours in patients treated with ADA, re-
gardless of the inflammatory rheumatic disease for
which they were treated, was almost the same as in the
reference general population. The SIR for RA was 0.93
(95% CI, 0.82-1.06), for AS it was 0.51 (95% CI, 0.16-
0.19), and for PsA it was 0.68 (95% CI, 0.22-1.59). Not
a single incidence of cancer was recorded among pa-
tients with JIA. Considering the age of the affected pop-
ulation, JIA is certainly of particular interest when it
comes to the risk of developing malignant diseases. Ac-
cording to data from the Swedish registry from 2019,
for all cancers, regardless of their site, the HR was 1.4
(95% CI, 0.7-2.9), and for lymphoproliferative diseases
the HR was 3.6 (95% CI, 1.1-11.2). The data indicate a
mildly increased risk for the development of lymphop-
roliferative disease in patients with JIA, but not for oth-
er cancers. Also, the risk does not change depending on
the treatment modality (17). In Sweden, a study was
conducted in 2009 with the aim of assessing the overall
risk for the development of cancer related to the use of
TNFi (9). Data from the Swedish registers of biological
drugs, rheumatic diseases and cancer were analysed,
and the results showed that there was no difference in
the risk of developing malignant diseases in patients
treated with TNF-alpha inhibitors and csDMARDs (RR
= 1.0; 95% CI 0.86-1.15). The study conducted on the
basis of data from the Danish Registry for Biological
Therapies in Rheumatology (DANBIO) in the period
2000-2008 yielded similar results (18). The data col-
lected from 3347 RA patients who were treated with
TNF-alpha inhibitors and 3812 RA patients who were
not treated with biological therapy were compared, and
overall, no increased risk of malignancy was found in
patients treated with TNF-alpha inhibitors (RR=1.02;
95% CI 0.80-1.30). Compared to the general popula-
tion, the risk of developing malignant diseases was
slightly higher (SIR = 1.27; 95% CI 1.08-1.49). Accord-
ing to published meta-analyses and cohort studies on
patients with RA, there are similar data for the drugs:
abatacept, anakinra, rituximab (RTX) and tocilizumab
(TCZ) (19-21). A higher incidence rate of solid or hae-
matological neoplasm and skin cancer in patients on
biological therapy compared to patients treated only
with ¢sDMARDs was not proven, except for an in-
creased risk of developing squamous cell carcinoma
with the use of abatacept (hazard ratio, (HR) was 2.12;
95% CI 1.14-3.95) (21). In a study from Finland, based
on data from the national registry, the frequency of oc-
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op¢om populacijom. Sigurnost primjene ADA u RA,
PsA, AS, JIA i IBD prikazana je u studiji koja je obu-
hvatila podatke iz 71 klini¢kog istrazivanja (16). Obu-
hvaceno je bilo 23.458 bolesnika lijecenih ADA. Rizik
za razvoj bilo kojeg tumora u bolesnika lije¢enih pri-
mjenom ADA, neovisno o upalnoj reumatskoj bolesti
od koje su lijeceni, bio je gotovo isti kao u referentnoj
op¢oj populaciji. SIR za RA iznosio je 0,93 (95% CI
0,82 - 1,06), za AS je bio 0,51 (95% CI 0,16 - 0,19), a za
PsA 0,68 (95% CI 0,22 - 1,59). Medu oboljelima od JIA
nije zabiljezen ni jedan karcinom. S obzirom na dob
zahvacene populacije JIA je svakako od posebnog inte-
resa kada je u pitanju rizik za razvoj malignih bolesti.
Prema podatcima iz §vedskog registra iz 2019. godine,
za sve karcinome, neovisno o sijelu, HR je 1,4 (95% CI
0,7 - 2,9), a za limfoproliferativne bolesti HR iznosi 3,6
(95% CI 1,1 - 11,2). Podatci ukazuju na blaze povisen
rizik za razvoj limfoproliferativne bolesti u bolesnika s
JIA, no ne i za ostale karcinome. Takoder, rizik se ne
mijenja s obzirom na modalitet lije¢enja (17). U Sved-
skoj je 2009. godine provedena studija s ciljem procje-
ne ukupnog rizika za razvoj karcinoma vezanih uz pri-
mjenu TNFi (9). Analizirani su podatci iz Svedskih
registara bioloskih lijekova, reumatskih bolesti i karci-
noma, a rezultati su pokazali da nema razlike u riziku
od obolijevanja od malignih bolesti u bolesnika lijece-
nih TNF-alfa inhibitorima i csDMARD-ovima (RR =
1,0; 95% CI 0,86 - 1,15). Studija provedena na temelju
podataka iz Danskog registra za biolosku terapiju u
reumatologiji (DANBIO) u razdoblju od 2000. do
2008. godine dala je sli¢ne rezultate (18). Usporedeni
su podatci 3.347 bolesnika oboljelih od RA koji su lije-
¢eni TNF-alfa inhibitorima i 3.812 bolesnika s RA koji
nisu lijeceni bioloskom terapijom te sveukupno nije
naden poviseni rizik za malignitet u bolesnika lijece-
nih TNF-alfa inhibitorima (RR=1,02; 95% CI 0,80 —
1,30). Usporedujuci s opéom populacijom, rizik oboli-
jevanja od malignih bolesti bio je nesto visi (SIR = 1,27;
95% CI 1,08 - 1,49). Prema objavljenim metaanaliza-
ma i kohortnim istrazivanjima na bolesnicima s RA,
sli¢ni su podatci za lijekove: abatacept, anakinru, rituk-
simab (RTX, prema eng. rituximab) i tocilizumab
(TCZ) (19-21). Nije dokazana visa stopa incidencije
solidne ili hematoloske neoplazme te karcinoma koze
u bolesnika na biologkoj terapiji u odnosu na bolesnike
koji su lijeceni samo csDMARD-ovima, izuzev povise-
nog rizika za razvoj karcinoma skvamoznih stanica uz
primjenu abatacepta (HR [prema engl. hazard ratio,
omjer rizika] koji je bio 2,12; 95% CI 1,14-3,95) (21).
U istrazivanje iz Finske, na temelju podataka iz na-
cionalnog registra, analizirana je ucestalost pojave
malignih bolesti u bolesnika oboljelih od RA lijece-
nih TNF-alfa inhibitorima (IFX, ETN, ADA), RTX ili
csDMARD-ovima (22). Stopa incidencije (IR, prema
engl. incidence rate) malignoma bila je najvisa u bole-
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currence of malignant diseases in RA patients treated
with TNF-alpha inhibitors (IFX, ETN, ADA), RTX or
c¢sDMARDs was analysed (22). Incidence rate (IR) of
malignancy was the highest in patients treated with cs-
DMARD:s (IR = 12;95% CI 8.6-17) and RTX (IR = 9.5;
95% CI 3.8-2.0), and the lowest in patients treated with
IFX (IR = 5.8; 95% CI 2.8-11). Comparing biological
drugs and csDMARDs, the risk of developing a malig-
nant disease is lower with biological drugs, with the ex-
ception of RTX. However, as it was concluded in the
study, after adjusting the data according to age and gen-
der, no statistically significant difference was found in
the rate of incidence of malignant diseases during treat-
ment with any combination of drugs, and the only risk
factor associated with the development of a malignant
disease was age.

The safety of secukinumab, which is increasingly
used in the treatment of SnSpA, PsA and psoriasis, has
been investigated in several large studies. The 2021
study included data from 49 clinical trials that includ-
ed a total of 14,519 patients whose follow-up was per-
formed over a five-year period (23). The results showed
that there is no increased risk for the development of
malignant disease (SIR 0.99; 95% CI 0.82-1.19).

RISK FOR THE DEVELOPMENT OF
HAEMATOLOGICAL MALIGNANCIES

Data on the association between TNF-alpha inhibi-
tors and the risk of developing haematological malig-
nancies in patients suffering from systemic inflamma-
tory rheumatic diseases, especially lymphoma, are dif-
ferent. Some authors believe that chronic inflamma-
tion, and not its treatment, is associated with an
increased risk of lymphoma in RA patients (24). Thus,
data from the South Swedish Arthritis Treatment
Group indicate a possible increased risk for the devel-
opment of lymphoma (25). For the development of any
malignant disease with the use of TNF-alpha inhibitors
(ETN and IFX) the SIR was 1.1 (95% CI 0.6-1.8), and
for the control group treated with csDMARD:s it was
1.4 (95% CI 1.1-1.8). For lymphoma in the group
treated with TNF-alpha inhibitors the SIR was 11.5
(95% CI 3.7-26.9), which is a significantly different re-
sult compared to the SIR for the group treated with cs-
DMARDs, which was 1.3 (95 % CI 0.2-4.5). The previ-
ously mentioned retrospective cohort study in Sweden
conducted on RA patients, which included more than
50,000 subjects, showed that RA patients have an in-
creased risk of developing lymphoma (SIR 1.9) and
leukaemia (SIR 2.1) compared to the general popula-
tion (24). Data collected from the Swedish national
registries of patients with AS and PsA in the period
2001-2011 did not show an increased risk for the de-
velopment of lymphoma in patients with AS compared
to the general population (HR 0.9; 95% CI 0.5 - 1.6),
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snika lije¢enih csDMARD-ovima (IR = 12; 95% CI 8,6
-17) i RTX (IR =9,5; 95% CI 3,8 - 2,0), a najniza u
bolesnika lije¢enih IFX (IR = 5,8; 95% CI 2,8 - 11). Us-
poredivsi bioloske lijekove i csDMARD-ove, rizik za
razvoj maligne bolesti niZi je uz bioloske lijekove, izu-
zev RTX-a. Ipak, kako je u studiji zaklju¢eno, nakon
prilagodbe podataka prema dobi i spolu, nije nadena
statisticki znacajna razlika u stopi incidencija malignih
bolesti tijekom lijecenja bilo kojom kombinacijom lije-
kova te je jedini ¢imbenik rizika povezan s razvojem
maligne bolesti bila dob.

Sigurnost primjene sekukinumaba, koji se sve vise
koristi u lijeCenju SnSpA, PsA te psorijaze, ispitivana je
u nekoliko velikih studija. Studija iz 2021. godine obu-
hvatila je podatke 49 klinickih studija koje su ukljuci-
vale ukupno 14.519 bolesnika pracenih u petogodis-
njem razdoblju (23). Rezultati su pokazali da nema
povisenog rizika za razvoj maligne bolesti (SIR 0,99;
95% CI0,82 - 1,19).

RIZIK ZA RAZVOJ MALIGNIH
HEMATOLOSKIH BOLESTI

Podatci koji govore o povezanosti TNF-alfa inhibito-
ra i riziku za razvoj malignih hematoloskih bolesti u
bolesnika oboljelih od sistemskih upalnih reumatskih
bolesti, posebice limfoma, razli¢iti su. Neki autori sma-
traju da je kroni¢na upala, a ne njezino lijecenje, pove-
zana s poviSenim rizikom od nastanka limfoma u obo-
ljelih od RA (24). Tako, podatci iz regionalnog registra
u juznoj Svedskoj (eng. The South Swedish Arthritis
Treatment Group) upucuju na moguci poviseni rizik za
razvoj limfoma (25). SIR za razvoj bilo koje maligne
bolesti uz primjenu TNF-alfa inhibitora (ETN i IFX)
bio je 1,1 (95% CI 0,6 - 1,8), a za kontrolnu skupinu
lijecenu csDMARD-ovima iznosio je 1,4 (95% CI 1,1
- 1,8). SIR za limfom u skupini lije¢enih TNF-alfa in-
hibitorima bio je 11,5 (95% CI 3,7 - 26,9), §to je znacaj-
no razli¢it rezultat u odnosu na SIR za skupinu lije¢enu
csDMARD-ovima koji je iznosio 1,3 (95% CI 0,2 —
4,5). Ranije spomenuto retrospektivno kohortno istra-
zivanje u Svedskoj provedeno na oboljelima od RA,
koje je ukljucivalo vise od 50.000 ispitanika, pokazalo
je da bolesnici oboljeli od RA imaju poviSen rizik za
razvoj limfoma (SIR 1,9) i leukemije (SIR 2,1) u uspo-
redbi s opcom populacijom (24). Prikupljeni podatci iz
$vedskih nacionalnih registara oboljelih od AS i PsA u
razdoblju od 2001. do 2011. godine nisu pokazali povi-
$eni rizik za razvoj limfoma u bolesnika s AS u odnosu
na op¢u populaciju (HR 0,9; 95% CI 0,5 - 1,6), dok je u
oboljelih od PsA naden blago poviseni rizik (HR 1,2;
95% CI 0,9 - 1,7) (26). Usporedujuci oboljele od PsA
lije¢ene TNF-alfa inhibitorima s bolesnicima lije¢enim
MTX-om ili sulfasalazinom, rizik je bio nesto visi uz
konvencionalnu terapiju (HR 1,7; 95% CI 1,0 - 3,1).
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while a slightly increased risk was found in patients
with PsA (HR 1.2; 95 % CI 0.9-1.7) (26). By comparing
PsA patients treated with TNF-alpha inhibitors to pa-
tients treated with MTX or sulfasalazine, it was re-
vealed that the risk was slightly higher with conven-
tional therapy (HR 1.7; 95% CI 1.0-3.1).

A study from Japan conducted on a sample of 5,573
patients analysed the safety profile of TCZ in the treat-
ment of patients suffering from inflammatory rheu-
matic diseases (27). In analysing the number of record-
ed malignancies, it was revealed that only the incidence
of lymphoma was significantly increased in patients
treated with TCZ compared to the general population
(SIR = 3.13; 95% CI 1.82-5.39). The incidence of leu-
kaemia was not higher compared to the general popu-
lation (SIR 0.54; 95% CI 0.08-3.83).

A study was conducted in the USA based on data
available from the National Databank for Rheumatic
Diseases (5). Separate research revealed that neither
IFX nor ETN were associated with an increased risk
for lymphoma.

The RATIO registry in France was established with
the aim of collecting data on all cases of opportunistic
infections and lymphomas associated with the treat-
ment with TNF-alpha inhibitors regardless of the un-
derlying disease, and to identify risk factors and com-
pare the risk among different biological drugs (28).
Based on the analysis of data collected from 2004-2006
a case control was conducted in which 38 cases of lym-
phoma (29 non-Hodgkin lymphomas, 5 Hodgkin lym-
phomas and 2 Hodgkin-like lymphomas) were record-
ed in patients suffering from inflammatory rheumatic
diseases treated with TNF-alpha inhibitors. The risk of
developing lymphoma in these patients was elevated
compared to the general population (SIR 2.4; 95% CI
1.7-3.2), almost the same as in those who were not
treated with drugs of this group. Thus, the study failed
to demonstrate an increased risk for the development
of lymphoma in patients suffering from inflammatory
rheumatic diseases treated with TNF-alpha inhibitors.

RISK FOR THE DEVELOPMENT
OF SOLID MALIGNANT TUMOURS

Most of the extensive studies published so far, most-
ly meta-analyses, which examined the safety of TNE-
alpha inhibitor use, did not show a significantly in-
creased risk for the development of solid tumours
(5,29). In 20-50% of cases the risk is increased for can-
cers related to smoking and in 70% of cases there is an
increased risk for all skin cancers except melanoma. In
contrast, a reduced risk of developing breast cancer by
20% and colorectal cancer by 25% is reported, which
was explained in the aforementioned part of the paper.

Furthermore, according to BSRBR-RA data (the
British Society for Rheumatology Biologics Register
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Studija iz Japana na uzorku od 5,573 pacijenata ana-
lizirala je sigurnosni profil TCZ-a u lije¢enju bolesnika
oboljelih od upalnih reumatskih bolesti (27). Analizi-
rajudi sijela zabiljezenih malignih bolesti, samo je uce-
stalost limfoma bila znatno povisena u bolesnika lije-
¢enih TCZ-m u usporedbi s opéom populacijom (SIR
= 3,13; 95% CI 1,82 - 5,39). Ucestalost leukemije nije
bila veca u usporedbi s opéom populacijom (SIR 0,54;
95% CI 0,08 - 3,83).

U SAD-u je provedeno istrazivanje na temelju poda-
taka dostupnih iz Nacionalnog registra za reumatske
bolesti (5). Promatrano zasebno, niti IFX niti ETN ne
povezuju se s poviSenim rizikom za limfom.

Registar RATIO u Francuskoj osnovan je s ciljem da
se skupe podatci o svim sluc¢ajevima oportunistickih
infekcija i limfoma povezanih s lije¢enjem TNF-alfa
inhibitorima neovisno o osnovnoj bolesti, te da se
identificiraju rizi¢ni ¢imbenici i usporedi rizik medu
razli¢itim bioloskim lijekovima (28). Na temelju ana-
lize podataka prikupljenih od 2004. do 2006. godine
provedeno je istrazivanje parova (engl. case-control) u
kojem je zabiljezeno 38 slucajeva limfoma (29 non-
Hodgkin limfoma, pet Hodgkin limfoma i dva limfo-
ma slicna Hodgkinovom) u bolesnika oboljelih od
upalnih reumatskih bolesti lijecenih TNF-alfa inhibi-
torima. Rizik za razvoj limfoma u ovih bolesnika bio je
povisen u odnosu na op¢u populaciju (SIR 2,4; 95% CI
1,7 - 3,2), gotovo isti kao i u onih koji nisu lijeceni lije-
kovima te grupe. Dakle, studija nije uspjela dokazati
povisen rizik za razvoj limfoma u bolesnika oboljelih
od upalnih reumatskih bolesti na terapiji TNF-alfa in-
hibitorima.

RIZIK ZA RAZVO]
SOLIDNIH MALIGNIH TUMORA

Vecina do sada objavljenih opseznih studija, pretezi-
to metaanaliza, koje su ispitivale sigurnost primjene
TNF-alfa inhibitorima nije pokazala znacajno povisen
rizik za razvoj solidnih tumora (5,29). U 20-50% slu-
¢ajeva rizik je povisen za karcinome povezane s puse-
njem te ¢ak 70% povisen rizik za sve kozne karcinome
osim melanoma. Nasuprot tomu, navodi se snizeni ri-
zik za razvoj karcinoma dojke za 20%, a za kolorektalni
karcinom 25%, $to je objasnjeno ranije u tekstu.

Nadalje, prema podatcima BSRBR-RA (engl. British
Society for Rheumatology Biologics Register for Rheu-
matoid Arthritis) nema povisenog rizika za solidne tu-
more u bolesnika lije¢cenih TNFi u usporedbi s bolesni-
cima koji nikad nisu primili biolosku terapiju (HR
0,83; 95% CI 0,64 - 1,07) (30). Studija je obuhvatila
11.767 bolesnika s RA lije¢enih TNF-alfa inhibitorima
i 3.249 bolesnika s RA koji su lije¢ceni csDMARD-ovi-
ma. Studija iz 2015. godine koju su proveli $vedski
istrazivaci nije nasla poviSeni rizik za razvoj solidnih
malignih tumora. U klinickoj studiji koja je trajala 11
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for Rheumatoid Arthritis) there is no increased risk for
solid tumours in patients treated with TNFi compared
to patients who were never treated with biological
drugs (HR 0.83; 95% CI 0.64-1.07) (30). The study in-
cluded 11,767 RA patients treated with TNF-alpha in-
hibitors and 3,249 RA patients treated with csD-
MARDs. A 2015 study by Swedish researchers found
no increased risk for developing solid malignancies. In
a clinical trial that lasted 11 years, a follow-up was per-
formed on the population of RA patients treated with
RTX. The aim of the trial was to determine the possible
long-term consequences of this therapy. The most
common solid tumour was breast cancer (0.14/100
patient-years; 95% CI 0.08-0.22) (31). The SIR for
breast cancer was 0.63 (95% CI 0.79-0.90) suggesting
no increased risk compared to previous epidemiologi-
cal studies of the safety of RTX in RA (SIR = 0.84; 95%
CI0.79-0.90) (32).

RISK FOR THE DEVELOPMENT
OF SKIN CANCER AND MELANOMA

Research conducted so far has shown an increased
risk for the development of non-melanoma skin cancer
(NMSC) in patients suffering from RA (33,34). Accord-
ing to the study results, the use of TNF-alpha inhibitors
and prednisone increases the risk of developing NMSC,
which is confirmed by the results of a recent meta-anal-
ysis from 2020 which included 123,031 patients (35). It
is emphasized that there is a statistically significantly
higher risk for the development of squamous cell carci-
noma (SCC) in RA patients treated with TNF-alpha
inhibitors. In contrast, a British study that analysed data
from the British Society for Rheumatology Biologics
Register for Rheumatoid Arthritis (BSRBR-RA) from
2001-2008 did not show an additional increased risk
for NMSC when using drugs from the group of TNE-
alpha inhibitors (36). The results of the study showed
that the risk of developing basal cell carcinoma (BCC)
and SCC is increased in RA patients compared to the
general population, regardless of whether they were
treated with TNF-alpha inhibitors (SIR 1.72; 95% CI
1.43-2.04) or csDMARD:s (SIR 1.83;95% CI 1.30-2.50).
The previously mentioned systematic literature review
and meta-analysis based on the data collected from
various databases (MEDLINE, EMBASE, Cochrane
Database of Systematic Reviews) and from the data
published by rheumatology societies yielded very com-
prehensive results on the risk of treatment with TNF-
alpha inhibitors and skin cancers (27). The results of 4
studies involving over 28,000 patients showed that pa-
tients treated with TNF-alpha inhibitors have a higher
risk of developing BCC and SCC (RR 1.45; 95% CI
1.15-1.76). In addition to that, the study presented data
for the development of invasive melanoma, according
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godina pracena je populacija oboljelih od RA lije¢enih
RTX-om. Cilj studije bio je ustanoviti eventualne du-
gorocne posljedice terapije. Najcesci solidni tumor bio
je karcinom dojke (0,14/100 bolesnik-godina; 95% CI
0,08 - 0,22) (31). SIR za karcinom dojke iznosio je 0,63
(95% CI 0,79 - 0,90), §to govori da nema povisenog
rizika u usporedbi s prethodnim epidemioloskim istra-
zivanjima sigurnosti RTX-a kod RA (SIR = 0,84; 95%
CI 0,79 - 0,90) (32).

RIZIK ZA RAZVO]
KARCINOMA KOZE I MELANOMA

Do sada provedena istrazivanja pokazala su povisen
rizik za razvoj nemelanomskih tumora koze (NMSC,
prema engl. non-melanoma skin cancer) u bolesnika
koji boluju od RA (33,34). Prema rezultatima studija,
primjena TNF-alfa inhibitora i prednizona povecava
rizik za razvoj NMSC-a, §to potvrduju i rezultati novije
metaanalize iz 2020. godine koja je obuhvatila 123.031
bolesnika (35). Istice se kako je statisticki znacajno visi
rizik za razvoj karcinoma skvamoznih stanica (SCC,
prema engl. squamous cell carcinoma) u bolesnika s RA
lijecenih TNF-alfa inhibitorima. Suprotno tomu, bri-
tanska studija koja je analizirala podatke iz britanskog
registra bioloske terapije za bolesnike oboljele od RA
(BSRBR-RA) od 2001. do 2008. godine nije pokazala
dodatni poviseni rizik za NMSC pri primjeni lijekova
iz skupine TNF-alfa inhibitora (36). Rezultati studije
pokazali su da je rizik za razvoj bazocelularnog karci-
noma (BCC, prema engl. basal cell carcinoma) i SCC-a
povisen u bolesnika oboljelih od RA u usporedbi s
op¢om populacijom, nevezano jesu li lijeceni TNF-
-alfa inhibitorima (SIR 1,72; 95% CI 1,43 - 2,04) ili
c¢sDMARD-ovima (SIR 1,83; 95% CI 1,30 - 2,50). Ra-
nije spomenuti sistematski pregled literature i meta-
analiza na temelju podataka koji su prikupljeni iz raz-
nih baza podataka (MEDLINE, EMBASE, Cochrane
Database of Systematic Reviews) te iz podataka koje su
objavila reumatoloska drustva dali su vrlo iscrpne re-
zultate o riziku lijecenja TNF-alfa inhibitorima i koz-
nih karcinoma (27). Rezultati cetiriju studija koje su
ukljucivale vise od 28.000 bolesnika pokazali su da
bolesnici koji su lije¢eni TNF-alfa inhibitorima imaju
visi rizik za razvoj BCC-a i SCC-a (RR 1,45; 95% CI
1,15 - 1,76). Osim toga, studija je prikazala podatke i
za razvoj invazivnog melanoma, prema kojima je visi
relativni rizik za njihov razvoj u bolesnika lijecenih
TNF-alfa inhibitorima (RR = 1,79; 95% CI 0,92 - 2,67).
Europska agencija za lijekove (EMA; prema engl. Euro-
pean Medicines Agency) zatrazila je u svrhu boljeg pre-
poznavanja nuspojava lijecenja TNF-alfa inhibitorima
da se provedu istrazivanja o moguc¢im $tetnim ucinci-
ma. Provedena je metaanaliza podataka 74 randomizi-
rane Kklinicke studije o TNF-alfa inhibitorima koja je
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to which the relative risk for their development is high-
er in patients treated with TNF-alpha inhibitors (RR =
1.79; 95% CI 0.92-2.67). The European Medicines
Agency (EMA) requested that research be conducted
on possible adverse effects in order to better recognize
the side effects of treatment with TNF-alpha inhibitors.
A meta-analysis of data from 74 randomized clinical
trials on TNF-alpha inhibitors was conducted, which
included 15,418 patients. The results showed a signifi-
cantly increased risk for the development of skin cancer
in patients treated with TNF-alpha inhibitors (RR =
2.02; 95% CI 1.11-3.95) (37). The study of the Danish
Registry for Biological Therapies in Rheumatology
(DANBIO) compared data for 3347 patients treated
with TNF-alpha inhibitors and 3812 patients who were
not treated with biological drugs. Patients suffering
from RA, PsA and AS were included in the study. The
data showed that there is no significantly increased risk
for the development of skin cancer in patients treated
with TNF-alpha inhibitors compared to patients treated
with csDMARDs (HR = 1.10; 95% CI 0.69-1.76), while
the risk compared to the general population was still
increased (SIR = 1.92; 95% CI 1.42-2.59) (18). A large
prospective cohort study conducted in Sweden, in the
period from 2001-2010, which included patients with
RA, studied the risk of developing skin melanoma (38).
In patients who did not receive biological therapy, 113
cases of invasive melanoma were recorded (HR 1.2;
95% CI 0.9-1.5). In the group of patients treated with
TNF-alpha inhibitors, 38 cases of melanoma were re-
corded (HR 1.5; 95% CI 1.0-2.2), which indicates an
increased risk for the development of invasive melano-
ma. The authors of the study conclude that patients
with RA who were not treated with TNF-alpha inhibi-
tors are not at a significant risk for developing invasive
melanoma compared to the general population, while
patients treated with TNF-alpha inhibitors are exposed
to a 50% higher risk for developing invasive melanoma.

RISK FOR THE DEVELOPMENT
OF NEW MALIGNANCIES
IN PATIENTS WITH PREVIOUSLY
DIAGNOSED MALIGNANCIES

There are numerous studies whose goal was to deter-
mine whether there is an increased risk of developing
another malignant tumour in RA patients with a previ-
ously diagnosed malignant disease if they are treated
with biological drugs. The lack of data on this group of
patients could not produce significant results, which is
understandable because these patients are at an excep-
tional risk (5). In Great Britain, based on the data col-
lected from the BSRBR-RA, a study was conducted
that dealt with this very issue (39). This study included
14,000 patients with RA, and 293 of these patients suf-
fered from primary cancer. In the group of patients
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ukljucivala 15.418 bolesnika. Rezultati su pokazali
znacajno povecan rizik za razvoj karcinoma koze u
bolesnika lijecenih TNF-alfa inhibitorima (RR = 2,02;
95% CI 1,11 - 3,95) (37). Studija danskog registra
DANBIO usporedila je podatke za 3.347 bolesnika na
terapiji TNF-alfa inhibitora i 3.812 bolesnika koji nisu
lijeceni biologkim lijekovima. U studiju su ukljuceni
bolesnici oboljeli od RA, PsA i AS. Podatci su pokazali
da nema znacajno poviSenog rizika za razvoj karcino-
ma koze u bolesnika lije¢enih TNF-alfa inhibitorima u
odnosu na bolesnike lije¢ene csDMARD-ovima (HR =
1,10; 95% CI 0,69 - 1,76), dok je rizik u odnosu na
op¢u populaciju ipak bio povisen (SIR = 1,92; 95% CI
1,42 - 2,59) (18). Velika prospektivna kohortna studija
provedena u Svedskoj u razdoblju od 2001. do 2010.
godine, koja je ukljucivala bolesnike oboljele od RA,
proucavala je rizik za razvoj melanoma koze (38). U
bolesnika koji nisu primali biolosku terapiju zabiljeze-
no je 113 slucaja invazivnog melanoma (HR 1,2; 95%
CI 0,9 - 1,5). U skupini koja je primala TNF-alfa inhi-
bitore zabiljezeno je 38 slu¢ajeva melanoma (HR 1,5;
95% CI 1,0 - 2,2), $to ukazuje na povisen rizik za raz-
voj invazivhog melanoma. Autori studije zakljucuju
da bolesnici oboljeli od RA koji nisu lijeceni TNF-alfa
inhibitorima nisu pod znacajnijim rizikom za razvoj
invazivhog melanoma u usporedbi s opéom popula-
cijom, dok su bolesnici lijeceni TNF-alfa inhibitori-
ma izloZeni 50% vec¢em riziku za razvoj invazivnog
melanoma.

RIZIK ZA RAZVOJ] NOVIH MALIGNOMA
U BOLESNIKA S RANIJE
DIJAGNOSTICIRANIM MALIGNOMOM

Brojna su istrazivanja kojima je cilj bio utvrditi po-
stojili u osoba oboljelih od RA s ve¢ dijagnosticiranom
malignom boles¢u povecan rizik od nastanka nekog
drugog malignog tumora ako primaju biolosku tera-
piju. Manjak podataka o toj skupini bolesnika nije
mogao iznjedriti znacajnije rezultate, $to je i razum-
ljivo jer su ti bolesnici pod iznimnim rizikom (5). U
Velikoj Britaniji na osnovi podataka prikupljenih u
BSRBR-RA provedena je studija koja se bavila upravo
tom problematikom (39). U studiju je bilo ukljuce-
no 14.000 bolesnika s RA, od kojih je njih 293 imalo
primarni karcinom. U grupi lijecenih TNF-alfa inhi-
bitorima bolesnici koji su ve¢ od ranije bolovali od
melanoma c¢e$ée su razvili novi karcinom (3 od 17
osoba, 18%) u usporedbi s bolesnicima na terapiji
csDMARD-ovima u kojih nije zabiljezen razvoj niti
jednoga novog karcinoma. Prema ovoj studiji nema
povisenog rizika za primjenu TNF-alfa inhibitora u
oboljelih od RA i maligne bolesti, iako je potreban
velik oprez. Autori zakljucuju da je moguce da rezulta-
ti nisu reprezentativni zbog pogreske prilikom odredi-
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treated with TNF-alpha inhibitors, patients who al-
ready suffered from melanoma developed a new can-
cer more frequently (3 out of 17 people, 18%) than pa-
tients treated with csDMARDs in whose case no inci-
dence of new cancer was recorded. According to this
study, there is no increased risk for the use of TNF-al-
pha inhibitors in patients with RA and malignant dis-
ease, although great caution is required in the use of
this therapy. The authors conclude that it is possible
that the results are not representative due to an error
when determining the criteria for the inclusion of pa-
tients in the clinical trial and thus the selection of pa-
tients. Future studies will reveal whether a diagnosis of
melanoma in itself represents an increased risk for the
development of another malignancy.

Although the data from the existing studies are actually
few, they still indicate that the use of TNF-alpha inhibi-
tors does not affect the prognosis in patients who develop
cancer during treatment. Another Swedish study found
no difference in the risk of cancer progression or death in
cancer patients, whether treated with TNF-alpha inhibi-
tors or csDMARDs (RR = 1.1;95% CI 0.8-1.6) (40).

SMALL MOLECULES,
INFLAMMATORY RHEUMATIC
DISEASES AND THE RISK
OF DEVELOPING MALIGNANCIES

Although the main purpose of this paper was to anal-
yse the risk for the development of malignancies in pa-
tients with inflammatory rheumatic diseases treated
with biological DMARDs, we shall briefly review the
conventional therapy with targeted synthetic tsD-
MARD:s that is commonly used today. Janus kinase in-
hibitors (JAKi), baricitinib, upadacitinib, tofacitinib and
filgotinib (the latter is not yet registered in the Republic
of Croatia) and the phosphodiesterase-4 inhibitor, apre-
milast, are used in the treatment of inflammatory rheu-
matic diseases. According to the data published so far in
the available medical literature, adjusted for age, gender,
other demographic data and anamnestic specifics, no
increased signals for the risk of developing malignant
diseases were detected compared to biological drugs
(41-44). More detailed analysis of the mentioned litera-
ture goes beyond the scope of this paper.

CONCLUSION

The introduction of biological therapy as a standard
treatment modality for inflammatory rheumatic dis-
eases significantly improved the quality of life of pa-
tients and the functional status of patients. The study
included 14,000 patients with RA. Numerous epide-
miological studies were conducted that investigated
the safety of the use of biological drugs in patients with
various inflammatory rheumatic diseases, precisely in
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vanja kriterija za ukljucivanje bolesnika u klinicko ispi-
tivanje i samim time odabira bolesnika. Buduce studije
pokazat ¢e predstavlja li dijagnoza melanoma sama za
sebe povisen rizik za razvoj nekog drugog malignoma.
Iako su podatci iz postojecih studija zapravo malo-
brojni, oni ipak ukazuju da primjena TNF-alfa inhibi-
tora ne utjece na prognozu u bolesnika koji razviju kar-
cinom tijekom lijecenja. Prema jo$ jednom istrazivanju
provedenom u Svedskoj nije nadena razlika u riziku za
napredovanje stadija karcinoma ili smrti u oboljelih od
karcinoma, bilo da su lije¢eni TNF-alfa inhibitorima ili
csDMARD-ovima (RR = 1,1; 95% CI 0,8 - 1,6) (40).

MALE MOLEKULE,
UPALNE REUMATSKE BOLESTI
I RIZIK ZA RAZVO] MALIGNOMA

Iako je glavna namjena ovog rada bila analizirati
rizik za razvoj malignoma u bolesnika s upalnim reu-
matskim bolestima na bioloskim DMARD-ovima,
kratko se osvréemo na danas ve¢ standardnu terapiju
ciljanim sintetskim tsDMARD-ovima. U lijecenju
upalnih reumatskih bolesti koriste se inhibitori janus
kinaza (JAKi), baricitinib, upadacitinib, tofacitinib i
filgotinib (potonji jo$ nije registriran u RH) te inhibi-
tor fosfodiesteraze-4, apremilast. Prema do sada objav-
ljenim podatcima u dostupnoj medicinskoj literaturi,
prilagodeno za dob, spol, ostale demografske podatke i
anamnesticke specifi¢nosti, nisu detektirani pojacani
signali za rizik od razvoja malignih bolesti u usporedbi
s bioloskim lijekovima (41-44). Detaljnije analize na-
vedene literature nadilaze opseg ovoga rada.

ZAKLJUCAK

Uvodenjem bioloske terapije kao standardnog mo-
daliteta lijecenja upalnih reumatskih bolesti znacajno
se poboljsala kvaliteta zivota bolesnika i funkcionalni
status bolesnika. Provedene su brojne epidemioloske
studije koje su istrazivale sigurnost primjene bioloskih
lijekova u oboljelih od razli¢itih upalnih reumatskih
bolesti upravo u kontekstu rizika za razvoj maligniteta.
Najvise je studija dostupnih u literaturi provedeno za
TNF-alfa inhibitore, budu¢i da su to lijekovi koji su
najduze u primjeni. Rezultati su razli¢iti ovisno o tome
koji je bioloski lijek koristen i koje je sijelo maligne bo-
lesti promatrano. Prema navedenim istrazivanjima po-
stoji odreden rizik za obolijevanje od hematoloske bo-
lesti, koznih tumora te razvoja nove maligne bolesti u
bolesnika s ve¢ ranije dijagnosticiranim malignom.
Medutim, vrlo je vazno naglasiti da tumacenju rezulta-
ta treba pristupati oprezno, te izmedu ostalog u obzir
uzeti vrstu istrazivanja (npr. deskriptivna studija, ko-
hortna studija, randomizirana studija itd.), nacin pri-
kupljanja podataka, veli¢inu uzorka i mogucu pogres-
ku u uzorkovanju. Pitanje je potrebe sustavnog probira
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the context of the risk of developing malignancy. Most
of the studies available in the literature were conducted
on TNF-alpha inhibitors, given that these are the drugs
that have been in use the longest. The results are differ-
ent depending on which biological drug was used and
which site of the malignant disease was observed. Ac-
cording to the aforementioned research, there is a cer-
tain risk of developing a haematological disease, skin
tumours, and the development of a new malignant dis-
ease in patients with a previously diagnosed malignant
disease. However, it is particularly important to high-
light the fact that the results of these studies should be
interpreted very cautiously, taking into account, among
other things, the type of research (e.g., descriptive
study, cohort study, randomized trial, etc.), the method
of data collection, sample size and possible sampling
error. The question is the need for systematic screening
for malignant diseases in patients with rheumatic dis-
eases, for which there are currently no clear, i.e., gener-
ally accepted, guidelines. Bearing in mind the previ-
ously mentioned tumour diseases, it is possible to
screen patients with an increased risk once a year (for
example, ultrasound of the abdomen and lymph nodes,
serum protein electrophoresis and serum immunofix-
ation test, examination by a dermatologist). Consider-
ing that it is a matter of risk assessment on an individ-
ual level, it is the duty of the treating physician to adapt
the diagnostic procedure depending on that risk. The
effectiveness and good safety profile of biological drugs
are unquestionable if they are used according to the
guidelines of the national rheumatology societies, and
thus the risks associated with their use are minimized.
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ing, can be listed in the Acknowledgments.

PLAGIARISM AND RETRACTION OF PAPERS

All papers are screened for originality and plagiarism, copying,
as well as duplicate and redundant submission/publication of texts
and images from other sources (with checker tools such as Dupli-
checker, Plagiarism Checker, Plagium, PlagScan). Plagiarized pa-
pers or papers unethically published in any other way will be re-
tracted following the COPE Retraction Guidelines (https://publi-
cationethics.org/files/retraction%20guidelines.pdf).

CATEGORIZATION, FORMATTING,
AND WORD LIMIT FOR PAPERS

Reumatizam publishes the following types of peer-reviewed ar-
ticles: practice guidelines, editorials, original research, reviews, ex-
pert opinion pieces, case reports, letters, interviews, meeting re-
ports, and news items.

Editorial: 1200 words maximum; up to 1 figure or table; up to 20
references; 3-6 Medical Subject Heading (MeSH) keywords of the
National Library of Medicine of US; unstructured abstract up to
300 words (if applicable).

Original Research: 6,500 words maximum; up to 6 figures and 6
tables; unlimited number of references; 3 — 6 keywords; structured
abstract up to 300 words (except for articles on the history of med-
icine that may have an unstructured abstract).
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logija.org) ili u dogovoru s urednikom u papirnatom obliku (u ra-
¢unalnom ispisu), zajedno s elektronickom verzijom na CD-u,
DVD-u, USB-sticku na adresu: Reumatizam, Urednistvo, Klinika
za reumatologiju, fizikalnu medicinu i rehabilitaciju, Klinicki bol-
nicki centar Sestre milosrdnice, Vinogradska 29, 10000 Zagreb,
Hrvatska.

Urednistvo ¢asopisa slijedi upute Medunarodnog odbora ured-
nika medicinskih ¢asopisa — Preporuke za provedbu, prikazivanje,
uredivanje i objavljivanje radova u medicinskim ¢asopisima (Inter-
national Committee of Medical Journal Editors (ICMJE) - Re-
commendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals; http://www.icmje.org/icmje-
recommendations.pdf) i Svjetske udruge medicinskih urednika
(World Association of Medical Editors - WAME; http://www.wame.
org). Za tekstove na engleskom jeziku preporucuje se da autori koji
nisu izvorni govornici engleskog jezika potraze savjet stru¢njaka
radi to¢nog i kvalitetnog prijevoda. Izdava¢ moze osigurati takvu
uslugu uz placanje.

Uz rukopis treba priloziti pisanu izjavu da rad prethodno nije
bio objavljen ili ponuden/prihvacen za objavu u nekome drugom
Casopisu, da autori rada prenose autorska prava na ¢asopis, te pri-
loziti potpisane Izjave o autorstvu i Izjave o sukobu interesa.

AUTORSTVO

Osobe odredene kao autori moraju biti kvalificirane za autorstvo
sukladno preporukama Medunarodnog odbora urednika medicin-
skih Casopisa (International Committee of Medical Journal Editors
- ICMJE). Autori trebaju uz rukopis priloziti pisanu izjavu da su svi
koautori znatno sudjelovali u koncepciji ili nacrtu rada ili u pri-
kupljanju, analizi i interpretaciji podataka i napisali prvu verziju
rada ili su ga kriticki revidirali u znatnom dijelu intelektualnog
sadrzaja i odobrili zavr$nu verziju rada te su se slozili da su odgo-
vorni za sve znacajke rada i jamce da Ce se pitanja koja se odnose na
tocnost i integritet bilo kojeg dijela rada prikladno istraziti i rijesiti
(http://bit.ly/34nZotQ). Urednistvo ohrabruje autore, kao i recen-
zente, da se registriraju kod ORCID-a (Open Researcher and Con-
tributor iD;https://orcid.org) i prilikom prijave dostave ORCID-ov
identifikacijski broj (ID). Idealno ne bi trebalo biti nikakvih pro-
mjena u autorstvu nakon upucdivanja rada prema urednistvu. U
situacijama kada je do$lo do ispustanja navodenja autora ili je
obavljen znacajan posao nakon §to je rad revidiran moze se dodati
autor uz pisano obja$njenje razloga za to, kao i pisanu potvrdu
(e-mail, faks, dopis) od strane svih autora da se slazu s dodavanjem,
izostavljanjem ili promjenom redoslijeda autora.

Osobe koje ne zadovoljavaju kriterije za autorstvo poput osoba
koje su prutzile, tehnicku pomo¢ ili osigurale specijalnu opremu i
materijale, statisticku analizu ili pokrile troskove istrazivanja treba
navesti u dijelu Zahvale.

PLAGIRANJE I POVLACENJE RADOVA

Svi se radovi provjeravaju na originalnost i plagiranje, umnaza-
nje, dupliciranje i prekomjernu prijavu/publikacije i teksta i sli-
kovnih prikaza iz drugih izvora (pomocu, na primjer, programa
Duplichecker, Plagiarism Checker, Plagium, PlagScan). Plagirani
ili na bilo koji drugi neeti¢ki nacin objavljeni radovi bit ¢e povuce-
ni u skladu s COPE-ovim Uputama o povlacenju radova (COPE —
Retraction Guidelines; https://publicationethics.org/files/retracti-
on%20guidelines.pdf).

KATEGORIZACIJA, FORMAT I OPSEG RADOVA

Reumatizam objavljuje ove vrste radova kod kojih je potrebna
recenzija : klini¢ke smjernice, uvodnike, originalne znanstvene
radove, pregledne radove, stru¢ne radove, kratka/preliminarna
priopcenja, pregledne radove i dobro dokumentirane prikaze bole-
snika (s pregledom literature).

Uvodnik (Editorial): maksimalno 1200 rije¢i; do 1 slike ili tabli-
ce; do 20 referencija; 3 — 6 MeSH klju¢nih rijeci; nestrukturirani
sazetak do 300 rijeci (ako je primjenjivo).
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Instructions for authors / Upute autorima

Practice Guidelines, Review and Expert Opinion articles: 6,000
words maximum; up to 5 figures and 5 tables; unlimited number of
references; 3 — 6 keywords; structured abstract up to 300 words (ex-
cept for articles on the history of medicine that may have an un-
structured abstract).

Letters (Short or Preliminary Communication, Brief Report):
1,500 words maximum; up to 3 figures or tables; up to 15 refer-
ences; 3 - 6 keywords.

Case Report (Case Based Review): 6,000 words maximum; up to
5 figures or tables; unlimited number of references; 3-6 keywords;
unstructured abstract up to 300 words.

Erratum: enables correction of errors made in writing, printing,
or publication process of an article. To be sent to: Reumatizam,
Urednistvo, Klinika za reumatologiju, fizikalnu medicinu i rehabili-
taciju, Klini¢ki bolni¢ki centar Sestre milosrdnice, Vinogradska 29,
10000 Zagreb, Croatia, or via email: glavni-urednik-reumatizam@
reumatologija.org and urednik-reumatizam@reumatologija.org.

ARTICLE / MANUSCRIPT PREPARATION

Reumatizam publishes articles in Croatian, including the title,
abstract, keywords, and table and figure titles and legends in Eng-
lish, or articles in English (American standard), including the title,
abstract, keywords, and table and figure titles and legends in Croa-
tian. The writing style should be clear and concise. Articles should
be structured following the EQUATOR Network principles (http://
www.equator-network.org).

The text should be typed in 12-point font, on white A4 paper
(210 x 297 mm), double-spaced, with a maximum of 30 lines per
page, including the title page, abstract, text, acknowledgments,
conflict of interest statement, references, tables, and legends. The
left margin should be 35 mm, and the right, top and bottom mar-
gins 25 mm each. All the pages, including the title page, should be
numbered in the bottom right corner.

Measurements, if needed, should be reported using the Interna-
tional System of Units (SI). Names that can be abbreviated should
be spelled out in full followed by the abbreviation in parentheses at
the first mention, and referred to only in the abbreviated form fur-
ther in the text. Latin names should be italicized, with the full name
at the first mention, and only the abbreviated form further in the
text. Drugs should be referred to by their generic names, and trade
names, if necessary, may follow in parentheses, with the manufac-
turer’s name. Manufacturers of specific instruments or reagents
(name and location) should be given in parentheses.

Except for reviews and letters to the editor, manuscripts should
include the following: a title page (on a separate page), abstract and
keywords (on a separate page), the main text (with the following sec-
tions: introduction, participants and methods, results, discussion,
and conclusion), acknowledgments, funding, conflict of interest
statement, references, list of tables, list of figures, tables and figures.

Title page

The title page should include the article title (concise, clear, and
informative) both in Croatian and in English, and the full name of
each author, followed by the full name of the author’s affiliation,
with full postal address (street, city, and country) of the institution.
If the article was prepared by several authors of various affiliations,
all authors should be linked to their corresponding affiliation(s) us-
ing superscript numerals after their respective names, and preced-
ing the institution name.

This should be followed by the name, surname, and full contact
address of the corresponding author responsible for the correspon-
dence related to the article, with his/her telephone and fax num-
bers, and e-mail address.

Abstract and keywords

The second page should include the abstract, both in English
and Croatian, of up to 300 words, providing the purpose of the
study/research, materials (participants) and methods, results, and
conclusions.
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Originalni rad (Original Research Article): maksimalno 6500 ri-
jeci; do 6 slika i 6 tablica; neograniceni broj referencija; 3 - 6 kljuc-
nih rijeci; strukturirani sazetak do 300 rijeci (izuzetak su radovi iz
povijesti medicine koji mogu imati nestrukturirani sazetak).

Klini¢ke smjernice (Practical Guidelines), pregledni radovi (Re-
view) i radovi temeljeni na misljenju eksperata (Expert Opinion
Articles): maksimalno 6 000 rijeci; 5 slika i 5 tablica; neograniceni
broj referencija; 3-6 klju¢nih rijedi, strukturirani sazetas sa do 300
rijeci (izuzetak su radovi iz povijesti medicine koji mogu imati ne-
strukturirani sazetak).

Kratko priopcenje (Short Communication, Brief Report): maksi-
malno 1500 rije¢i; do 3 slike ili tablice; do 15 referencija; 3 - 6 klju¢-
nih rijeci.

Prikaz bolesnika(Case Based Review) maksimalno 6000 rijeci;
do 5 slika ili tablica; neograni¢eni broj referencija; 3 — 6 klju¢nih
rijeci; nestrukturirani sazetak do 300 rijeci.

Ispravak (Erratum): omogucuje korekciju pogrjesaka koje su se
pojavile kod pisanja, printanja ili u procesu publikacije ¢lanaka.
Salje se na adresu: Reumatizam, Uredni$tvo, Klinika za reumatolo-
giju, fizikalnu medicinu i rehabilitaciju, Klini¢ki bolnicki centar
Sestre milosrdnice, Vinogradska 29, 10000 Zagreb, Hrvatska ili
elektroni¢kom postom na: glavni-urednik-reumatizam@reumato-
logija.org i urednik-reumatizam@reumatologija.org.

PRIPREMA RADA / RUKOPISA

U casopisu Reumatizam objavljuju se ¢lanci na hrvatskom jezi-
ku, s naslovom, sazetkom, klju¢nim rije¢ima te s naslovom i legen-
dom tablica i slika na engleskom jeziku ili ¢lanci na engleskom
jeziku (UK spelling), s naslovom, sazetkom, klju¢nim rije¢ima te s
naslovom i legendom tablica i slika na hrvatskom jeziku. Stil pisa-
nja treba biti jasan i jezgrovit. Radovi trebaju biti strukturirani
sukladno principima EQUATOR Networka (http://www.equator-
network.org).

Tekst treba biti napisan slovima veli¢ine 12 tocaka na bijelom
papiru formata A4 (210 x 297 mm) s dvostrukim proredom, s naj-
vi$e 30 redaka po stranici, uklju¢ujuci i naslovnu stranicu, sazetak,
tekst, zahvale, izjavu o sukobu interesa, referencije, tablice i legen-
de. Lijeva margina treba biti $iroka 35 mm, a desna margina te gor-
nji i donji rub 25 mm. Sve stranice, uklju¢ujuéi naslovnu, trebaju
imati redni broj u donjem desnom kutu.

Pri potrebi izrazavanja podataka rabe se SI mjerne jedinice. Kod
naziva koji se mogu pisati kraticom pri prvom je pojavljivanju po-
trebno napisati puni naziv, s kraticom, a u daljnjem tekstu samo
kraticu. Latinski nazivi pi$u se nac¢inom Italic, i to puni naziv kod
prvog pojavljivanja u tekstu, a u daljnjem tekstu navodi se kratica.
Lijekovi se navode generi¢kim imenom, a ako je nuzno, moze se u
zagradi navesti tvorni¢ko ime, s imenom proizvodaca. Proizvodace
specifi¢nih instrumenata ili reagensa (naziv i lokacija) treba navesti
u zagradi.

Izuzev preglednih radova i pisama uredniku radovi trebaju ima-
ti slijedece elemente: naslovna stranica (posebna stranica), sazetak
i klju¢ne rijeci (posebna stranica), glavni tekst rada (s dijelovima:
uvod, ispitanici i metode, rezultati, rasprava i zaklju¢ak), zahvale,
financiranje, izjava o sukobu interesa, literatura, popis tablica i slika
te tablice i slike.

Naslovna stranica

Na naslovnoj stranici trebaju biti naslov rada (saZet, jasan i in-
formativan) na hrvatskom i engleskom jeziku te puno ime svakog
od autora. U sljedecem retku treba navesti puni naziv ustanove,
ulicu i broj, grad i drzavu. Ako su u izradi rada sudjelovali autori iz
razlic¢itih ustanova, za svakog od njih poslije imena i prezimena te
prije navoda ustanove treba napisati odgovaraju¢i broj u super-
skriptu.

Slijede ime i prezime te puna adresa autora za dopisivanje u vezi
s radom, njegov/njezin telefonski broj, broj faksa i e-mail adresa.
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Instructions for authors / Upute autorima

The abstract should emphasize new and important aspects of the
study, or observations. Below the abstract, three to six keywords or
short terms should be listed, both in Croatian and in English, to
help index the article. The keywords may be published with the
abstract. Terms from the Medical Subject Headings (MeSH) list of
the National Library of Medicine of US should be used for the key-
words. General and plural terms, and multiple concepts (e.g., using
“and”, “or”) should be avoided. The abstract should not include ref-
erences.

Introduction

The introduction provides a brief outline of the context/back-
ground of the topic, as well as the purpose and rationale for con-
ducting the study/research. It is recommended to cite only relevant
references, which should be well-balanced and recent (not older
than 10 years, if possible). At the end, the objective(s) of the study/
research should be stated clearly and precisely. No data from the
paper or conclusions should be given in the introduction.

Materials and methods

This section provides details about how the study/research was
conducted: the place and time, as well as the eligibility criteria for
selecting the experimental or observational participants (or labora-
tory animals), with all their important characteristics. The author(s)
should provide a detailed outline of the study (e.g., a randomized-
controlled study, an observational study, a prospective/retrospec-
tive study, etc.), the data collection methods applied, the meaning
of the descriptors, and explain and identify the methods, devices
(including the manufacturer’s name in parentheses), and proce-
dures, sufficiently detailed to enable others to reproduce the results.
References should be given for established methods, and new or
substantially modified methods should be described in detail, stat-
ing the reasons for using them, and evaluating their limitations.

Generic names should be used for drugs and chemicals. All
measurements should be given in SI units. In Croatian texts a deci-
mal comma should be used, and in texts in English a decimal point.

Ethics / Ethical standards

Studies involving human subjects or animals should have re-
ceived the approval of the respective ethics committee. The work
described should have been carried out in accordance with the
ethical standards of an institutional or national committee respon-
sible for experiments involving human subjects, as well as with The
Code of Ethics of the World Medical Association (Declaration of
Helsinki 1964 and its revisions) for experiments involving humans
http://www.wma.net/en/30publications/10policies/b3/index.html;
EU Directive 2010/63/EU and for animal experiments http://ec.
europa.eu/environment/chemicals/lab_animals/legislation_en.
htm. Also, it should be stated explicitly that informed consent was
obtained from all participating adult subjects or from parents or
legal guardians for minors or incapacitated adults, together with
the manner in which informed consent was obtained (i.e., oral or
written).

Participants’ names and/or surnames should not appear, partic-
ularly in figurative/illustrative materials.

Statistics

Statistical methods should be described in detail, to enable a
knowledgeable reader with access to the original data to verify the
reported results. Where possible, findings should be quantified and
presented with appropriate indicators of measurement error or un-
certainty. The statistical software used should be specified.

Results

Results should be presented in a logical sequence in the text, ta-
bles, and figures. In this section, the results are not interpreted nor
are their implications discussed. In addition to absolute numbers
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Sazetak i kljucne rijeci

Druga stranica treba sadrzavati sazetak na engleskom i hrvat-
skom jeziku (do 300 rijeci) u kojem su navedeni cilj studije/istrazi-
vanja, materijal (ispitanici) i metode, rezultati i zakljucci.

U sazetku valja naglasiti nove i vazne aspekte studije ili opserva-
cije. Ispod sazetka autori trebaju navesti tri do $est klju¢nih rijeci ili
kratkih pojmova na hrvatskom i engleskom jeziku koji ¢e pomoc¢i
pri indeksiranju ¢lanka. Klju¢ne rije¢i se mogu objaviti uz sazetak.
Za klju¢ne rijeci treba se koristiti pojmovima iz popisa Medical
Subject Headings (MeSH) Indexa Medicusa. Opcenite, mnozine i
mnogostruke koncepte (primjerice uz uporabu i ,ili“) treba
izbjegavati. Sazetak ne smije sadrzavati navode referencija.

Uvod

U uvodu se ukratko navode kontekst/pozadinsko znanje o temi,
svrha i razlog provodenja studije/istrazivanja. Preporucuje se nave-
sti samo relevantne referencije, koje trebaju biti uravnoteZene i
recentne (po mogucénosti ne starije od 10 godina). Na kraju treba
jasno i to¢no navesti cilj/-eve studije/istrazivanja. U uvodu se ne
navode podatci iz rada niti zakljucci.

Materijal i metode

Navode se detalji provedbe studije/istrazivanja: gdje i kad je pro-
vedena, na koji je na¢in ucinjen odabir i sve vazne karakteristike
ispitanika (ili laboratorijskih Zivotinja) koje su studirane ili opser-
virane. Treba detaljno specificirati nacrt studije (npr., randomizi-
rana-kontrolirana studija, opservacijska studija, prospektivna/re-
trospektivna itd.), na¢in prikupljanja podataka, znacenje deskrip-
tora te objasniti, identificirati metode, aparate (s nazivom proizvo-
daca u zagradi) i postupke, dovoljno detaljno kako bi se rezultati
mogli reproducirati. Za poznate metode treba navesti referencije, a
nove metode ili metode koje su znatnije modificirane detaljno
opisati, navode(i razlog njihove primjene i procjene njihovih ogra-
nicenja.

Za lijekove i kemikalije moraju se rabiti genericka imena. Sve
veli¢ine trebaju biti izrazene u SI jedinicama. U tekstovima na
hrvatskom jeziku rabi se decimalni zarez, a u tekstovima na engle-
skome decimalna tocka.

Etika / Eticki standardi

Radovi koji uklju¢uju ljude ili zivotinje trebaju imati odobrenje
od odgovarajuceg etickog povjerenstva. Takav rad treba biti prove-
den sukladno etickim standardima intitucije ili nacionalnom po-
vjerenstvu odgovornom za eksperimente koji uklju¢uju ljude i s
Etickim kodeksom udruge World Medical Association (Helsinska
deklaracija iz 1964. i njezine kasnije inacice) za istraZivanja koja
uklju¢uju ljude http://www.wma.net/en/30publications/10policies/
b3/index.html; EU Direktiva 2010/63/EU I za istraZivanja na Zi-
votnjama http://ec.europa.eu/environment/chemicals/lab_animals
/legislation_en.htm. Takoder, treba jasno navesti da je dobiven in-
formirani pristanak od strane svih odraslih ispitanika ili od strane
roditelja ili zakonskih skrbnika za maloljetne ispitanike ili nespo-
sobne odrasle osobe, kao i nacin na koji je taj pristanak dobiven
(npr. usmeno ili pismeno).

Imena i /ili prezimena ispitanika ne smiju biti obznanjena, naro-
¢ito u grafickim/slikovnim materijalima.

Statistika

Treba iscrpno opisati statisticke metode kako bi se obrazovanom
¢itatelju koji ima pristup originalnim podatcima omoguc¢ilo da po-
tvrdi navedene rezultate. Gdje god je to moguce zakljucke treba
kvantificirati i prezentirati odgovaraju¢im indikatorima pogrjeske
ili odstupanja od mjerenja. Treba navesti upotrijebljeni rac¢unalni
program.

Rezultati

Rezultati se izlazu logi¢nim slijedom u tekstu, tablicama i slika-
ma. U ovom se dijelu rezultati ne tumace niti se raspravlja o njiho-
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Instructions for authors / Upute autorima

and percentages, it is necessary to include the results of statistical
analysis, by stating, for example, P values or other parameters. All
the data from the tables or figures should not be repeated in the
text, but rather only the most important observations should be
emphasized or summarized. Redundant tables and figures (e.g.,
presenting the same data in different formats) should be avoided,
as should the use of figures and tables when it is better to include
the data in the textual part (e.g., when there is insufficient data for
tables or figures).

Discussion

Most of this section is the interpretation of results. New and im-
portant aspects of the study, and its implications, should be empha-
sized. It is not recommended to repeat in detail data or any other
material given in the Introduction or in the Results section. Own
findings should be compared with the findings of other studies/re-
search, showing the similarities and differences. It is also important
to explain the significance of the results obtained, their limitations,
and implications for future research, avoiding, however, making
statements and drawing conclusions not completely confirmed by
the obtained data. When necessary, new hypotheses may be given,
but clearly labelled as such.

Conclusions

The main conclusions are drawn based on the author’s or au-
thors’ own results (3 — 5 sentences maximum).

Abbreviations

Only standard abbreviations should be used. The spelled-out ab-
breviation followed by the abbreviation in parentheses should be
used at the first mention unless the abbreviation is a standard unit
of measurement. Abbreviations should be avoided in the manu-
script title.

Symbols

Symbols used in the text should be explained. A detailed list of
symbols may be given in an appendix.

Tables

Tables should be presented on a separate page. They should not
be submitted as images/photographs. Each table should have a title
and be numbered consecutively in the order it appears in the text.
Tables should be self-explanatory and as simple as possible. Table
legends should be given below the table, and may include a refer-
ence to data in the table indicated by a superscript figure or letter.
Results presented elsewhere in the article (e.g., in an illustration),
should not be repeated in the table. If a table originating from oth-
er sources is used, permission for such publication should be ob-
tained from the respective publisher/author.

Figures / Illustrations

All figures should be professionally drawn or photographed.
Letters, numbers, and symbols on figures should be clear enough to
remain legible when the figure is reduced for publication. Figure
titles and descriptions are considered to be a part of the text, and
not part of the figure/illustration. Each figure/illustration should be
numbered consecutively according to the order in which it appears
in the text, and have a clear mark showing which is the upper side.
Figures/illustrations should appear in a quality appropriate for
print publication. Photocopied images or photographs are not suit-
able for reproduction. If submitted in electronic format, figures/il-
lustrations should be in a high resolution TIFF or JPEG file format,
aminimum of 1,500 pixels wide. Figures/illustrations submitted in
other formats may be accepted only with the prior consent of the
editorial board. The editorial board reserves the right not to pub-
lish any figures/illustrations that fail to meet the above require-
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vim implikacijama. Uz apsolutne brojeve i postotke potrebno je
ukljuciti rezultate statisticke analize, navodenjem obi¢no p-vrijed-
nosti ili drugog parametra. U tekstu se ne ponavljaju svi podatci iz
tablica ili slika, ve¢ se naglasavaju ili sazimaju samo bitna opaZanja.
Potrebno je izbjegavati suvisne tablice i slike (npr. prikaz istih po-
dataka u razli¢itim formatima) ili uporabu slika i tablica u slu¢aju
kada je informacije bolje ukljuditi u tekstualni dio (npr. kada nema
dovoljno podataka za tablice ili slike).

Rasprava

Vedina ovog dijela odnosi se na interpretaciju rezultata. Potreb-
no je naglasiti nove i bitne aspekte studije te implikacije koje iz nje
proistjecu. Ne preporucuje se detaljno ponavljati podatke ni bilo
koje druge materijale koji su navedeni u uvodnom dijelu ili u dijelu
s rezultatima. U dijelu za raspravu treba usporediti vlastite rezultate
s rezultatima iz drugih studija/istrazivanja te navesti sli¢nosti i
razlike. Takoder, vaZno je objasniti znacenje dobivenih rezultata,
njihova ogranicenja i implikacije vezane uz buduéa istrazivanja, ali
uz izbjegavanje izjava i zakljucaka koji nisu potpuno potvrdeni
dobivenim podatcima. Kad je potrebno, mogu se navesti nove hi-
poteze uz jasno naglasavanje da su nove.

Zakljucci
Na osnovi vlastitih rezultata izvode se glavni zaklju¢ci (maksi-
malno 3 - 5recenica).

Kratice

Treba rabiti samo standardne kratice. Puni pojam za koji se rabi
kratica mora biti naveden pri prvoj uporabi kratice u tekstu, osim
ako je rije¢ o standardnim kraticama mjernih jedinica. Kratice
treba izbjegavati u naslovu rada.

Simboli

U tekstu se simboli moraju objasniti. U dodatku se moze navesti
iscrpan popis simbola.

Tablice

Tablice se piSu na posebnoj stranici. Ne smiju se slati kao slike/
fotografije. Svaka tablica mora imati naslov i redni broj prema
redoslijedu pojavljivanja u tekstu. Tablica mora biti pregledna i jed-
nostavna. Legende tablica trebaju biti napisane ispod tablice, uz
oznaku u tablici u superskriptu. Tablice ne bi trebale ponavljati
rezultate koji su prezentirani bilo gdje drugdje u radu (npr. u slici).
Tablice preuzete iz drugih izvora treba popratiti dopustenjem za
objavu njihovih izdavaca/autora.

Slike / Ilustracije

Sve slike trebaju biti profesionalno nacrtane ili snimljene. Slova,
brojevi i simboli moraju biti ¢itki i u smanjenom obliku u kojem ¢e
se objaviti. Svaka slika mora imati broj prema redoslijedu pojavlji-
vanja u tekstu, ime autora i ozna¢enu gornju stranu. Svaki crtez
mora imati broj prema redoslijedu pojavljivanja u tekstu i oznace-
nu gornju stranu. CrtezZi trebaju biti dovoljno kvalitetno izradeni za
objavu u tisku. Fotokopije slika ili fotografija nisu pogodne za re-
produkciju. Ako se dostavljaju u elektronickom obliku, slike/ilu-
stracije moraju biti u formatu TIFF ili JPEG visoke kvalitete, naj-
manje $irine 1500 piksela. Slike/ilustracije u ostalim formatima
mogu biti prihvacene samo uz prethodni dogovor s urednistvom.
Urednistvo pridrzava pravo ne objaviti slike/ilustracije koje ne za-
dovoljavaju ove uvjete. Fotografije osoba mogu se objavljivati samo
uz pismeno dopustenje osobe na fotografiji (ili skrbnika) ili osoba
mora biti neprepoznatljiva (prekrivanje o¢iju, lica i sl.). Slike preu-
zete iz drugih izvora treba popratiti dopustenjem za objavu njihova
izdavaca/autora.
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ments. Photographs of individuals will be published only with the
written consent of the person photographed (or his/her guardian),
or the individual should be rendered unrecognizable (concealing
the eyes, face, etc.). If a figure is taken from other sources, permis-
sion for such reproduction obtained from the respective editor/
author should be submitted.
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and specialist bibliographic databases are strongly encouraged to
cite highly relevant, updated, and evidence-based items. The fol-
lowing relevant recommendations could be consulted at https://
rdcu.be/bVOOLt and https://bit.ly/2PXxEGDz.

References should be presented using the Vancouver style, a nu-
meric citation style as reccommended by the US National Library of
Medicine. The most frequent examples can be consulted in the fol-
lowing recommendations: ICMJE Recommendations for the Con-
duct, Reporting, Editing and Publication of Scholarly Work in Me-
dical Journals: Samples of Formatted References for Authors of Jour-
nal Articles (https://www.nlm.nih.gov/bsd/uniform_requirements.
html). Detailed instructions can be found in the following book:
Citing Medicine (https://www.ncbi.nlm.nih.gov/books/NBK7256).

References in the text, tables, and legends should be numbered
in Arabic numerals, in parentheses, consecutively in the order of
appearance in the text. When more than one reference is given,
these should be separated by a comma.

In the list of references, authors and/or editors are cited with
the surname(s) and followed by the initial(s) of the name(s). Ini-
tials do not end with a full stop, unless the initial comes immedi-
ately before the title. For several authors/editors, their names are
separated by a comma. For more than six authors/editors, the first
six should be listed with surnames and initials followed by “et al}
and the others omitted. In titles, only the first word is capitalized,
and any other words that are usually written with a capital. In pagi-
nation, repeated identical initial digits for page numbers are omit-
ted (for example: 123-125 becomes 123-5). Each reference should
end with a full stop.

For articles in English, it is recommended that titles of refer-
ences published in other languages are cited in English (if avail-
able), or an English translation of the title provided (placed in
square brackets), with an indication of the language of the original
placed at the end.
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Zahvale

U zahvali treba navesti sve suradnike koji nisu zadovoljili ICMJE
kriterije za autorstvo poput osoba koje su pruzile tehnicku pomo¢
ili osigurale specijalnu opremu i materijale, ili statisticku analizu.
Financijska i materijalna potpora takoder trebaju biti navedene, s
detaljima institucije/organizacije/tvrtke koja je takvu pomo¢ pruzi-
la (ukljucivo i identifikacijske brojeve pomoci) te tko je dobio takvu
potporu (projekt, program, pojedinac). Medunarodni odbor ured-
nika medicinskih casopisa (International Committee of Medical
Journal Editors - ICMJE) ima detaljne smjernice koga valja navesti
u Zahvalama (https://bit.ly/36000UZ).

Izjava o sukobu interesa

Autori moraju izjaviti postoji li financijski odnos izmedu njih i
organizacije/tvrtke koja je sponzorirala istrazivanje. Ne financijski
sukob interesa koji moze takoder utjecati na prihvacanje rada bi
takoder trebao biti jasno naznacen. Molimo pogledati preporuke
na stranici http://bit.ly/337vidA. Autori moraju popuniti i poslati
sljedeci obrazac (http://www.icmje.org/conflicts-of-interest/)

Izjava Ce stajati u posebnom dijelu prije navoda literature.

Literatura

Preporuca se sistemati¢no petrazivanje u bazama Scopus, Web
of Science, PubMed i Directory of Open Access Journals (DOAJ)
i specijaliziranim bazama podataka s ciljem citiranja relevant-
nih, novijih i radova utemeljenih na dokazima. Takve relevantne
preporuke mogu se na¢i na http://rdcube/bVOOL i https://bit.
ly/2PXxEGDz.

Literatura se navodi primjenom Vancouverskih pravila koja pro-
pisuju numericki nacin citiranja, prema preporukama americke
National Library of Medicine. Naj¢es¢i primjeri mogu se naci u pre-
porukama: ICMJE Recommendations for the Conduct, Reporting,
Editing and Publication of Scholarly Work in Medical Journals:
Samples of Formatted References for Authors of Journal Articles
(https://www.nlm.nih.gov/bsd/uniform_requirements.html). De-
taljne upute mogu se naci u knjizi Citing Medicine (https://www.
ncbi.nlm.nih.gov/books/NBK7256).

Literaturu u tekstu, tablicama i legendama treba navoditi arap-
skim brojevima u zagradi, prema redoslijedu pojavljivanja. Ako
brojeva ima vise, odvajaju se zarezima.

U popisu literature autori i/ili urednici navode se prezimenom/
prezimenima i inicijalima imena. Iza inicijala ne stavlja se tocka
osim ako je rije¢ o inicijalu neposredno prije naslova. Ako autora/
urednika ima vi$e, odvajaju se zarezima. Ako ih ima viSe od Sest,
nakon prvih $est treba napisati ,,i sur. a ostale ispustiti. U naslovu
se velika slova rabe samo za pocetno slovo prve rijeci u naslovu i u
rije¢ima koje se uobi¢ajeno piSu velikim slovima. Kad se navode
brojevi stranica, treba ispustiti iste poCetne znamenke stranica
(npr. 123-125 postaje 123-5). Na kraju svake referencije stavlja se
tocka.

U tekstovima na engleskom jeziku pri navodenju radova objav-
ljenih na drugim jezicima preporucuje se navesti naslov na engle-
skom (ako postoji) ili ga prevesti na engleski (u tom slucaju treba
ga staviti u uglate zagrade), a na kraju se navodi izvorni jezik rada.

Pri navodenju prihvacenih, ali jo$ neobjavljenih radova na kraju
treba dodati: ,,U tisku.“ Autori trebaju dobiti pismeno odobrenje za
citiranje takvog rada zajedno s potvrdom da je rad prihvacen za
objavu.

Clanak u casopisu

Naslovi Casopisa trebaju se navoditi uobi¢ajenim kraticama
(NLM Title Abbreviation) koje se mogu naci u katalogu National
Library of Medicine (https://www.ncbi.nlm.nih.gov/nlmcatalog/
journals). Za ¢asopise se ne navodi izdava¢. Obvezatno se navode
godiste, volumen i stranice ¢asopisa. Ako ¢asopis ima kontinuiranu
paginaciju, mogu se izostaviti mjesec/broj u godistu ¢asopisa i pri-
padajuca zagrada.
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When referencing an accepted, but not yet published, article,
“Forthcoming” should be added at the end. Authors should have
written consent to cite such an article, with confirmation that the
article has been accepted for publication.

Journal article

Journal titles should be cited with the usual abbreviations (NLM
Title Abbreviation), to be found in the National Library of Medici-
ne Catalog (https://www.ncbi.nlm.nih.gov/nlmcatalog/journals).
Journal references omit information about the publisher. It is re-
quired to include the year of publication, volume, and page num-
bers. If the journal uses continuous pagination, the month/volume
number of the journal indicated in parentheses may be omitted.

[Example] Journal article, more than six authors:

1. Curkovi¢ B, Babi¢-Nagli¢ B, Morovi¢-Vergles J, Ani¢ B, Gra-
zio S, Martinovi¢ Kaliterna D et al. Proposal for biologic drugs
therapy in rheumatoid arthritis. Reumatizam. 2010;57(1):
29-35. Croatian.

[Example] Journal article, continuous pagination:

2. Ritchlin CT. From skin to bone: translational perspectives on
psoriatic disease. ] Rheumatol. 2008;35:1434-7.

[Example] Supplement article:

3. Gladman DD, Antoni C, Mease P, Clegg DO, Nash P. Psoriatic

arthritis: epidemiology, clinical features, course, and outcome.
Ann Rheum Dis. 2005;64(Suppl 2):ii14-7.

Books

It is required to cite the place of publication, the publisher, and
the year of publication. Pagination is provided only if part of a book
is cited.

[Example] Book (authors):
4. Walker JM, Helewa A. Physical rehabilitation in arthritis.
2nd ed. St. Louis: Saunders; 2004.

[Example] Book (editors):
5. Isenberg DA, Maddison PJ, Woo P, Glass D, Breedveld FC,
editors. Oxford textbook of rheumatology. 3rd ed. New York:
Oxford University Press; 2004.

[Example] Chapter in a book:
6. Vasey FB, Espinoza LR. Psoriatic arthritis. In: Calin A, editor.
Spondyloarthropathies. Orlando: Grune and Stratton; 1984.
pp. 151-85.

Papers presented at meetings

If a conference paper is published in a journal or a supplement,
the instructions for citing a journal or a supplement should be ap-
plied. If a conference paper is published in a book, the book title is
followed by “Proceedings of”, the conference title, date(s), and lo-
cation (city and country) of the conference.

[Example] Papers presented at meetings, published in a supple-
ment:
7. Matucci Cerinic M, Pignone A. The early diagnosis of rheu-
matoid arthritis (RA). Reumatizam. 1997;44(Suppl):1.

[Example] Papers presented at meetings, published in a book:

8. Babi¢-Nagli¢ D. Fizicka aktivnost i vjezbe [Physical activities
and exercises]. In: Ivani$evi¢ G, editor. Talasoterapija, kinez-
iterapija i aromaterapija u Hrvatskoj [ Thalassotherapy, kine-
sitherapy and aromatherapy in Croatia]. Proceedings of the
14™ Losinj School of Natural Remedies; 2013 Sep 6-7; Veli
Losinj, Croatia. Zagreb: Hrvatski lije¢nicki zbor; 2013, pp.
49-55. Croatian.

[Example] Conference proceedings (book):

9. Gordon DA, editor. Immune reactions and experimental

models in rheumatic diseases. Proceedings of the Fourth Ca-
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[Primjer] Clanak iz casopisa, vise od Sest autora:

1. Curkovié B, Babi¢-Nagli¢ b, Morovi¢-Vergles J, Ani¢ B, Gra-
zio S, Martinovi¢ Kaliterna D i sur. Prijedlog primjene bio-
logkih lijekova u reumatoidnom artritisu. Reumatizam. 2010;
57(1):29-35.

[Primjer] Clanak iz casopisa, kontinuirana paginacija:

2. Ritchlin CT. From skin to bone: translational perspectives on
psoriatic disease. ] Rheumatol. 2008;35:1434-7.

[Primjer] Clanak iz suplementa:

3. Gladman DD, Antoni C, Mease P, Clegg DO, Nash P. Pso-
riatic arthritis: epidemiology, clinical features, course, and
outcome. Ann Rheum Dis. 2005;64(Supl 2):iil4-7.

Knjige
Obvezatno se navode mjesto izdanja, izdavac i godina izdanja.
Brojevi stranica navode se samo kada se citira dio knjige.

[Primjer] Knjiga (autori):
4. Walker JM, Helewa A. Physical rehabilitation in arthritis. 2.
izd. St. Louis: Saunders; 2004.

[Primjer] Knjiga (urednici):
5. Isenberg DA, Maddison PJ, Woo P, Glass D, Breedveld FC

(ur.). Oxford textbook of rheumatology. 3. izd. New York:
Oxford University Press; 2004.

[Primjer] Poglavlje u knjizi:
6. Vasey FB, Espinoza LR. Psoriatic arthritis. U: Calin A (ur.).

Spondyloarthropathies. Orlando: Grune and Stratton; 1984.,
str. 151-85.

Izlaganje na znanstvenom skupu

Ako je izlaganje objavljeno u ¢asopisu ili suplementu, treba slije-
diti upute za ¢asopis ili suplement. Ako su izlaganja objavljena u
knjizi, nakon naslova knjige dodaju se napomena ,,Zbornik izlaga-
nja na“ naziv skupa te vrijeme, mjesto (grad ili drzava) odrzavanja
konferencije.

[Primjer] Izlaganje na znanstvenom skupu, objavljeno u suple-
mentu:

7. Matucci Cerinic M, Pignone A. The early diagnosis of rheu-
matoid arthritis (RA). Reumatizam. 1997;44(Supl):1.

[Primjer] Izlaganje na znanstvenom skupu, objavljeno u knjizi:

8. Babi¢-Nagli¢ D. Fizicka aktivnost i vjezbe. U: Ivanievi¢ G
(ur.). Talasoterapija, kineziterapija i aromaterapija u Hrvat-
skoj. Zbornik izlaganja na 14. lo$injskoj skoli prirodnih ljeko-
vitih ¢initelja; 2013 Ruj 6-7; Veli Losinj, Hrvatska. Zagreb:
Hrvatski lije¢nicki zbor; 2013., str. 49-55.

[Primjer] Zbornik izlaganja na znanstvenom skupu (knjiga):

9. Gordon DA (ur.). Immune reactions and experimental mo-
dels in rheumatic diseases. Zbornik izlaganja na Cetvrtoj
kanadskoj konferenciji o istrazivanju reumatskih bolesti;
1970 Lis 15-17; Toronto, Kanada. Toronto: University of To-
ronto Press; 1972.

Mrezne publikacije

Citati mreznih publikacija trebaju uklju¢ivati URL i datum pri-

stupa osim ako je rije¢ o publikaciji koja ima DOIL.

[Primjer] Clanak iz Casopisa na internetu:

10. Mak A, Kow NY. The pathology of T cells in systemic lupus
erythematosus. ] Immunol Res [Internet].2014;2014:419029.
Dostupno na: http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4017881. [Pristupljeno: 25. 5. 2014.].

[Primjer] Clanak iz casopisa na internetu, sadrzava DOI:

11. Vivar N, Van Vollenhoven RE Advances in the treatment of
rheumatoid arthritis. F1000Prime Rep. 2014 Svi 6;6:31. doi:
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nadian Conference on Research in Rheumatic Diseases;
1970 Oct 15-17; Toronto, Canada. Toronto: University of
Toronto Press; 1972.

Web publications

References for web publications should include the URL and
date of access, unless it is a publication with a DOI.

[Example] Journal article on the Internet:

10. Mak A, Kow NY. The pathology of T cells in systemic lupus
erythematosus. ] Immunol Res [Internet]. 2014;2014:419029.
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4017881. [cited: 2014 May 25].

[Example] Journal article on the Internet, with a DOI:

11. Vivar N, Van Vollenhoven RE. Advances in the treatment of
rheumatoid arthritis. F1000Prime Rep. 2014 May 6;6:31. doi:
10.12703/P6-31. PubMed PMID: 24860653; PubMed Cen-
tral PMCID: PMC4017904.

[Example] Book/monograph on the Internet:

12. Chen Q, editor. Osteoarthritis — diagnosis, treatment and
surgery [Internet]. Rijeka: InTech; 2012. Available from:
http://www.intechopen.com/books/osteoarthritis-diagno-
sis-treatment-and-surgery. [2013 Oct 8].

[Example] Web page:

13. Hrvatsko reumatolosko drustvo [Internet]. Zagreb: Croatian
Society for Rheumatology of the CMA; c2014. Available
from: http://www.reumatologija.org/Pocetna.aspx. [cited:
2014 Apr 1].

REVIEW PROCESS

Each manuscript is treated as highly confidential material, and
the review process is performed anonymously (double-blind peer
review when identities of reviewer and authors are masked). The
journal reviewers are required to adhere to the COPE ethical
guidelines available at https://bit.ly/323WOHL

The editor-in-chief checks all the submitted manuscripts, and
assigns the respective priority level: a) the manuscript is sent im-
mediately for a double-blind peer review; b) the manuscript is re-
turned to authors with suggestions for modifications; ¢) the manu-
script is rejected outright without peer review. Each submitted
manuscript is assigned a number and an ID. The authors are in-
formed that the manuscript has been received and a number as-
signed. The authors are obliged to use such an ID number in all
correspondence. A corresponding author acts on behalf of the oth-
ers in the process related to the manuscript’s publication. Manu-
scripts and other submitted material are not returned to senders.

Authors may suggest up to 5 potential reviewers (excluding co-
authors and contributors for the past 3 years), or, providing reasons,
ask for the exclusion of a particular reviewer. The editor-in-chief
makes the final decision. A copy of the reviewers’ opinion is sent to
the authors, with the reviewers’ identity blinded. The author should
take into account the reviewers opinions for the final version of the
manuscript, or provide arguments for their own opinion.

Manuscripts are not published in the order in which they are re-
ceived by the editorial board. The editorial board reserves the right to
adjust the manuscript style to certain standards of uniformity.

Each published article is assigned a DOI (Digital Object Identi-
fier), a unique identifier for every article published in Reumatizam.
The editorial board provides one copy of Reumatizam for each au-
thor (or for the corresponding author, if the manuscript was sub-
mitted by a group of authors).
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10.12703/P6-31. PubMed PMID: 24860653; PubMed Cen-
tral PMCID: PMC4017904.

[Primjer] Knjiga/monografija na internetu:

12. Chen Q (ur.). Osteoarthritis — diagnosis, treatment and sur-
gery [Internet]. Rijeka: InTech; 2012. Dostupno na: http://
www.intechopen.com/books/osteoarthritis-diagnosis-tre-
atment-and-surgery. [Pristupljeno: 8. 10. 2013.].

[Primjer] Mrezna stranica:

13. Hrvatsko reumatolosko drustvo [Internet]. Zagreb: Hrvat-
sko reumatolosko drustvo HLZ-a; c2014. Dostupno na:
http://www.reumatologija.org/Pocetna.aspx. [Pristupljeno:
1.4.2014.].

PROCES OCJENE RADA

Svaki se rukopis tretira kao strogo povjerljiv materijal, a proces
ocjene rada provodi se anonimno (dvostruko slijepo gdje su iden-
titeti i autora i recenzenata zamaskirani). Recenzenti ¢asopisa tre-
baju se pridrzavati COPE eti¢kih smjernica dostupnih na http://bit.
ly/323WOHL.

Glavni i odgovorni urednik procita sve prijavljene radove i
oznacava njihovu opcenitu razinu prioriteta: a) rukopis se odmah
$alje dvojici recenzenata, b) rukopis se vra¢a autorima sa sugestija-
ma za modifikaciju, c) rukopis se odbacuje smjesta bez prethodne
recenzije. Svaki upuceni rad dobiva svoj broj i oznaku (ID), a auto-
ri ¢e biti obavijesteni o prijamu rada i njegovu broju. Autori su se
duzni tim ID brojem koristiti u svakoj buducoj korespondenciji.
Autor kojega su ostali autori imenovali za korespondenciju djeluje
u ime ostalih u procesu vezanom za publikaciju rada. Rukopisi i
ostali dostavljeni materijali ne vracaju se posiljateljima.

Autori mogu predloziti do 5 potencijalnih recenzenata (osim
koautora i suradnika u posljednje 3 godine) ili uz obrazloZenje
zatraziti iskljucenje odredenih recenzenata. Glavni i odgovorni
urednik donosi kona¢nu odluku. Preslika misljenja recenzenata
dostavlja se anonimno autoru. Autor treba uzeti u obzir misljenja
recenzenata pri izradi konacne verzije rada ili argumentirano obra-
zloziti svoje misljenje.

Radovi se ne objavljuju prema redoslijedu prispije¢a rukopisa u
urednistvo Casopisa. UredniStvo zadrzava pravo prilagoditi stil
rada odredenim standardima ujednacenosti.

Svaki objavljeni ¢lanak dobiva svoj DOI (Digital Object Iden-
tifier) koji je jedinstven za svaki ¢lanak objavljen u Reumatizmu.
Uredni$tvo ¢e osigurati svakom autoru (ili autoru koji je zaduzen
za korespondenciju ako je grupa autora prijavila rad) jednu kopiju
Casopisa Reumatizma.
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