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ABSTRACT

Aim: The aim of this study was to determine gender differences in the clinical manifestations and comorbidities
in SLE patients treated at the University Hospital of Split during a ten-year period.

Methods: The medical records of patients diagnosed with SLE were collected from the Outpatient Clinics, ward,
and Day Hospital of the Department of Rheumatology and Clinical Immunology of the University Hospital of Split.
All SLE manifestations and comorbidities were recorded. The SPSS 25 (IBM, New York, USA) package was used for
statistical analysis. Assessment of the differences between the genders was performed by X2 test, univariate logistic
regression, and multivariate logistic regression.

Results: The study included 268 SLE patients, 242 (90%) females and 26 (10%) males, aged 22-88 years (median
52; Q1-Q3: 41-62.75 y). In univariate regression analysis significant association was obtained between Sjogren
syndrome (SS) and associated neoplasms and the female gender, while antiphospholipid syndrome (APS) and vasculi-
tis were associated with the male gender. In multivariate logistic regression with age and gender as independent vari-
ables, a significantly higher frequency of SS (P = 0.04) and associated neoplasms (P = 0.004) were found in females,
while vasculitis (P = 0.014) and APS (P = 0.003) were more frequent in males. Significant association was found
between younger age and skin changes and lupus nephritis in both genders. In older patients, a significant correlation
was found for dyslipidemia, hypertension, osteoporosis, gastritis, and heart involvement.

Conclusion: In our study of SLE patients, SS and associated neoplasms were more common in women, whereas
in men vasculitis and APS were more frequent. Lupus nephritis and skin changes occured more frequently in patients
of younger age in both genders. In elderly patients, dyslipidemia, hypertension, heart involvement, osteoporosis, and
gastritis were more likely to occur. For a better understanding of this problem it is necessary to examine a larger popu-
lation of patients and monitor it over time.

Keyworbps: Lupus erythematosus, systemic — diagnosis, epidemiology; Comorbidity; Neoplasms - epidemio-
logy, pathology; Sjogren’s syndrome — epidemiology; Vasculitis — epidemiology; Antiphospholipid syndrome - epide-
miology; Age distribution; Sex distribution; Logistic models
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SAZETAK

Cilj: Cilj je ovog istrazivanja bio ispitati razlike u klinickim manifestacijama i komorbiditetima izmedu muskara-
ca i Zena oboljelih od SLE-a i lijecenih u KBC-u Split.

Ispitanici i metode: Podatci bolesnika koji su imali dijagnozu SLE-a u razdoblju od 1. 1. 2007. godine do 31. 12.
2016. prikupljeni su iz ambulanta, stacionara i dnevne bolnice Zavoda za reumatologiju i klinicku imunologiju Klinike
za unutarnje bolesti Klinickoga bolni¢kog centra Split. Analizirani su sve zabiljezene klinicke manifestacije i pridruze-
ni komorbiditeti. Za statisticku je analizu upotrijebljen paket SPSS 25 (IBM, New York, SAD). Sluzili smo se x*-testom
te univarijatnom i multivarijatnom logistickom regresijom.

Rezultati: Istrazivanje je obuhvatilo 268 bolesnika s dijagnozom SLE-a: 26 muskaraca (10%) i 242 Zene (90%).
Medijan dobi ispitanika iznosio je 52 godine (min. - maks.: 22 - 88 god.; Q1 — Q3: 41 - 62,75 god.). x>-testom utvrdi-
li smo da je Zenski spol bio znatno povezan sa Sjégrenovim sindromom (SS) i pridruzenim neoplazmama, a antifosfo-
lipidni sindrom (APS) i vaskulitis bili su povezani s muskim spolom. S obzirom na medijan dobi svoje smo ispitanike
podijelili u tri skupine. Multivarijatnom logistickom regresijom u kojoj su neovisne varijable bile dob i spol dobili smo
statisticki znacajnu povezanost SS-a (P = 0,04) i pridruzenih neoplazma (P = 0,004) sa Zenskim spolom, dok su u mus-
karaca ucestaliji bili vaskulitis (P = 0,014) i APS (P = 0,03).

Zaklju¢ak: Prema nasem istrazivanju bolesnika sa SLE-om, u Zena su bili ucestaliji SS i pridruzene neoplazme, a
u muskaraca vaskulitis i APS. Lupus nefritis i kozne promjene ¢esée se javljaju u bolesnika mlade dobi u oba spola. Kod
starijih su bolesnika ¢es¢i dislipidemija, hipertenzija, zahvacenost srca, osteoporoza i gastritis. Radi jasnijeg obja$nje-

nja ovog problema potrebno je istraziti puno ve¢u populaciju bolesnika te ih pratiti dulje razdoblje.

KLjUCNE RIJECI: Sistemski eritemski lupus - dijagnoza, epidemiologija; Komorbiditet; Tumori - epidemiologija,
patologija; Sjogrenov sindrom - epidemiologija; Vaskulitis - epidemiologija; Antifosfolipidni sindrom - epidemiolo-
gija; Dobna distribucija; Spolna distribucija; Logisticki modeli

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic in-
flammatory autoimmune disease of unknown etiology
that affects numerous organs and organ systems. A fea-
ture of the disease is chronic inflammation character-
ized by the formation of autoantibodies and immune
complexes that damage tissues and cells. The clinical
picture is characterized by alternating exacerbations
and remissions, and the course and prognosis of the
disease are unpredictable (1). As many as 90% of pa-
tients are women, predominantly of reproductive age,
which is attributed to the effect of estrogen on the de-
velopment of SLE, but the disease can also occur in
children and the elderly, when the difference in gender
distribution is much smaller (2).

The clinical manifestations of SLE are diverse, often
nonspecific, and can be confused with some other dis-
eases. It takes an average of five years to diagnose the
disease, which worsens its prognosis. Survival of pa-
tients with SLE has improved significantly in the last
fifty years, accompanied by an increasing number of
comorbidities (3). A large study of 7,732 subjects with
SLE showed that the incidence of cardiovascular dis-
ease (CVD), stroke, end-stage renal disease, cancer,
osteoporosis, and infection was 1.28-7.81 times higher
in patients (4).

CVD is the main comorbidity and cause of earlier
mortality in SLE, and occurs 3-4 times more often and
earlier in these patients than in the general population.
The CV risk is higher in younger patients. According
to the multinational SLICC cohort, 50/97 vascular

UVOD

Sustavni eritemski lupus (SLE) kroni¢na je upalna
autoimunosna bolest nepoznate etiologije koja zahvaca
brojne organe i organske sustave. Obiljezje bolesti jest
kroni¢na upala karakterizirana stvaranjem autoprotu-
tijela i imunokompleksa koji oste¢uju tkiva i stanice.
Klinicku sliku obiljezavaju naizmjeni¢ne egzacerbacije
i remisije, a tijek i prognoza bolesti nepredvidivi su (1).
Cak 90% oboljelih jesu Zene, i to dominantno one re-
produktivne dobi, sto se pripisuje utjecaju estrogena na
razvoj SLE-a, no bolest se moze pojaviti i kod djece i
starijih ljudi kada je razlika u spolnoj distribuciji znat-
no manja (2).

Klinicka o¢itovanja SLE-a raznolika su, ¢esto nespe-
cificna i mogu se zamijeniti s nekim drugim bolestima.
Do dijagnosticiranja bolesti u prosjeku prode pet go-
dina, $to pogorsava njezinu prognozu. Posljednjih pe-
deset godina znatno se poboljsalo prezivljenje bolesni-
ka sa SLE-om, $to prati sve veci broj komorbiditeta (3).
Veliko istrazivanje na 7732 ispitanika sa SLE-om po-
kazalo je da je incidencija kardiovaskularnih bolesti
(KVB), mozdanog udara, terminalnog stadija bubrez-
ne bolesti, karcinoma, osteoporoze i infekcija 1,28 -
7,81 puta veca u oboljelih (4).

KVB je glavni komorbiditet i uzrok ranije smrtnosti
pri SLE-u, a javlja se 3 — 4 puta ucestalije i prije u ovih
bolesnika nego u opcoj populaciji. KV rizik najvisi je
kod mladih bolesnika. Prema multinacionalnoj ko-
horti SLICC, 50/97 vaskularnih dogadaja bilo je poslje-
dica aktivnog lupusa, 31 ateroskleroze i 16 nekoga dru-
gog uzroka, $to upucuje na njihovo multifaktorsko

Reumatizam 2020;67(1):1-12
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events were due to active lupus, 31 to atherosclerosis,
and 16 to some other cause, suggesting their multifac-
torial origin in patients with SLE (5). Malignant tu-
mors considered to be more common in people with
SLE are: hematological tumors, lung tumors, cervical
cancer and dysplasia, and head and neck tumors.

Tumors that have a lower prevalence among SLE pa-
tients than among the general population are breast,
endometrial, and prostate tumors. Among hematologi-
cal malignancies there is an increased incidence of and
mortality from non-Hodgkin lymphoma and an in-
creased risk of Hodgkin lymphoma, leukemia, and
multiple myeloma. Dysplasia and cervical cancer occur
as a result of the increased prevalence of HPV infection
among patients with SLE. A possible explanation for
this infection is inadequate removal of the virus caused
by a genetic immune disorder, impaired innate immu-
nity, or the action of immunosuppressants (6).

Other autoimmune diseases such as endocrine auto-
immune diseases (Hashimoto thyroiditis, autoimmune
hepatitis, type I diabetes) and antiphospholipid syn-
drome (APS) are often associated with SLE. Systemic
infections (most commonly pneumonia and sepsis) are
one of the three most common causes of morbidity and
mortality in patients with SLE along with active SLE
and thrombosis, and are the second most common
cause of hospitalization in patients with SLE after an
exacerbation of the underlying disease (8).

Numerous studies have shown differences between
the genders in the clinical manifestations and comor-
bidities of SLE. A 2016 meta-analysis (16 studies,
11,934 patients) suggested that alopecia, photosensi-
tivity, butterfly rash, oral ulcers, and arthritis are sig-
nificantly more common in women, while lupus ne-
phritis, serositis, and thrombocytopenia are more
common in men (9).

The aim of this study was to determine differences in
the clinical picture and comorbidities between the gen-
ders in SLE patients treated in the University Hospital
of Split between 2007 and 2017.

MATERIALS AND METHODS

This is a cross-sectional, retrospective study using
data collected from the medical history of patients
treated at the Department of Rheumatology and Clini-
cal Immunology, as well as the medical history and
electronic data of patients treated at the Day Hospital
of the Department and electronic data from the two
Rheumatology Clinics of the Department of Internal
Medicine, Clinical Hospital Center Split in the period
from January 1, 2007 to December 31, 2016. Inclusion
criteria were: a diagnosis of SLE according to the 1984
American Rheumatological Society (ACR) critera and
age over 18 years.

Reumatizam 2020;67(1):1-12

podrijetlo u bolesnika sa SLE-om (5). Maligni tumori
za koje se smatra da su ¢e$ci u oboljelih od SLE-a jesu:
hematoloski tumori, tumori pluca, rak i displazije vrata
maternice te tumori glave i vrata. Tumori koji imaju
manju prevalenciju medu oboljelima od SLE-a nego
medu opéom populacijom jesu tumori dojke, endo-
metrija i prostate. Od hematoloskih maligniteta pove-
¢ane su incidencija i smrtnost od ne-Hodgkinova lim-
foma te je povisen rizik od Hodgkinova limfoma, leu-
kemije i multiplog mijeloma. Displazije i rak vrata
maternice nastaju kao posljedica pove¢ane prevalen-
cije infekcije HPV-om medu bolesnicama sa SLE-om.
Moguce objasnjenje ove infekcije jest neadekvatno uk-
lanjanje virusa uzrokovano genskim imunosnim po-
remecajem, poremecenom prirodenom imunosti ili
djelovanjem imunosupresiva (6).

Cesto su SLE-u pridruzene i druge autoimunosne
bolesti poput endokrinih autoimunosnih bolesti (Has-
himotov tiroiditis, autoimunosni hepatitis, Se¢erna
bolest tipa I) i antifosfolipidni sindrom (APS) (7).
Sustavne infekcije (naj¢e$¢e pneumonije i sepse) jedan
su od tri naj¢e$¢a uzroka morbiditeta i mortaliteta u
bolesnika sa SLE-om, uz aktivan SLE i tromboze, te su
drugi uzrok hospitalizacija bolesnika sa SLE-om, od-
mah nakon pogorsanja osnovne bolesti (8).

Brojna istrazivanja pokazuju razlike u klinickim ma-
nifestacijama i komorbiditetima izmedu spolova. Me-
taanaliza iz 2016. godine (16 istrazivanja, 11.934 bole-
snika) upucuje na to da su alopecija, fotosenzitivnost,
leptirasti osip, oralni ulkusi i artritis znatno ce$¢i u
zena, dok su lupus nefritis, serozitis i trombocitopenija
ucestaliji u muskaraca (9).

Cilj je ovog istrazivanja bio ispitati postoje li razlike
u klinickoj slici i komorbiditetima medu spolovima
kod oboljelih od SLE-a u populaciji bolesnika lije¢enih
u KBC-u Split od 2007. do 2017. godine.

MATERIJALI I METODE

Ovo je presjecno, retrospektivno istrazivanje, a kao
izvor podataka upotrijebljeni su podatci prikupljeni iz
povijesti bolesti bolesnika lijecenih u stacionaru Zavo-
da za reumatologiju i klinicku imunologiju, zatim po-
vijesti bolesti i elektronicki podatci bolesnika lijecenih
u Dnevnoj bolnici Zavoda te elektronicki podatci iz
dviju reumatoloskih ambulanta Zavoda Klinike za
unutarnje bolesti KBC-a Split, u razdoblju od 1. sije¢-
nja 2007. do 31. prosinca 2016. Kao kriterije ukljucenja
uzeli smo dijagnosticiran SLE i dob vi$u od 18 godina.
Dijagnoza SLE-a nalagala je ispunjenje kriterija Ame-
rickoga reumatoloskog drustva (ACR) iz 1984. godine.
Iz povijesti bolesti prikupili smo podatke o dobi, spolu
te klinickim manifestacijama i komorbiditetima. Od
klinickih manifestacija u obzir smo uzeli: kozne pro-
mjene, zahvacenost srca, lupus nefritis, depresiju, za-
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Data on age, gender, and clinical manifestations and
comorbidities were collected from the disease history.
The following clinical manifestations were taken into
account: skin changes, heart involvement, lupus ne-
phritis, depression, CNS involvement, joint involve-
ment, APS (revised Sappor criteria from 2006), ane-
mia, thrombocytopenia, pleuritis, psychosis, osteone-
crosis, and vasculitis. Recorded comorbidities were:
osteoporosis, osteopenia, SS, diabetes, chronic thy-
roiditis, hypertension, dyslipidemia, systemic infec-
tions, rheumatoid arthritis, gastritis, and associated
neoplasms. The variable heart involvement included:
diseases of the endocardium, myocardium, pericardi-
um, and coronary blood vessels. In systemic infections
we analyzed all those that required hospitalization of
the patients. Regarding the associated neoplasms, both
benign and malignant neoplasms were included. We
included all types of vasculitis, except for CNS vasculi-
tis, which was considered as CNS involvement. The
diagnosis of vasculitis was based on clinical, histologi-
cal, or radiological diagnostics. Skin changes included
butterfly rash, discoid rash, photosensitivity, oral ul-
ceration, alopecia, and Raynaud phenomenon. The
Ethics Committee of the University Hospital of Split
approved the implementation of this research.

Statistical analysis

The collected data were entered into a computer da-
tabase using the SPSS 25 for Windows program (IBM,
New York, USA). We used x2-test, univariate logistic
regression, and multivariate logistic regression. A
P-value lower than 0.05 was taken as statistically sig-
nificant. Data are presented as absolute values, per-
centages, and odds ratio (OR).

RESULTS

The study included 268 patients with SLE, who were >
18 years of age at the time of inclusion. The median age
of the respondents was 52 years (22 — 88 years). The re-
spondents were divided into 3 groups according to age:
< 50 years, 50 — 70 years, and > 70 years. Of the total
number of respondents, 26 (10%) were men and 242
(90%) women. Table 1 shows the number (%) of patients
by age groups, type of clinical manifestations, and co-
morbidities that did not differ according to gender.

Table 2 shows the number (%) of patients by type of
clinical manifestations and comorbidities with a sig-
nificant difference between the genders. Since there
were no males older than 70 years, we analyzed the
clinical manifestations and comorbidities in relation to
two age groups (< 50 and 50 - 70), because those two
age groups were gender-aligned. Table 3 shows the
number (%) of patients according to the type of clinical
manifestations and comorbidities that differed be-

hvaéenost SZS-a, zahvacenost zglobova, APS (revi-
dirani kriteriji iz Sappora iz 2006. godine), anemiju,
trombocitopeniju, pleuritis, psihozu, osteonekrozu,
vaskulitis. Od komorbiditeta zabiljezili smo: osteo-
porozu, osteopeniju, SS, $e¢ernu bolest, kroni¢ni tiroi-
ditis, hipertenziju, dislipidemiju, sustavne infekcije,
reumatoidni artritis, gastritis, pridruzene neoplazme.
U varijablu zahvacenost srca ukljucili smo: bolesti en-
dokarda, miokarda i perikarda te koronarnih krvnih
zila. U sustavne smo infekcije uklju¢ili sve one koje su
iziskivale hospitalizaciju bolesnika. U pridruzene neo-
plazme ukljucili smo i benigne i maligne neoplazme.
U vaskulitis smo ukljucili sve vrste vaskulitisa, osim
vaskulitisa SZS-a koji smo racunali kao zahvacenost
SZS-a. Dijagnoza vaskulitisa bila je postavljena na te-
melju klinicke, histoloske ili radioloske dijagnostike. U
kozne smo promjene uvrstili leptirasti osip, diskoidni
osip, fotosenzitivnost, oralne ulceracije, alopeciju i
Raynaudov fenomen.

Eticko povjerenstvo KBC-a Split odobrilo je provo-
denje ovog istrazivanja.

Statisticka obrada

Prikupljeni podatci uneseni su u ra¢unalnu bazu
podataka pri ¢emu smo rabili program SPSS 25
for Windows (IBM, New York, SAD). Sluzili smo se
x>-testom, univarijatnom logistickom regresijom i
multivarijatnom logistickom regresijom. P-vrijednost
niza od 0,05 uzeta je kao statisticki znacajna. Podatci
su prikazani kao apsolutne vrijednosti, postotci i OR
(engl. odds ratio).

REZULTATI

Istrazivanjem je obuhvaceno 268 bolesnika sa
SLE-om, koji su u trenutku ukljucivanja imali > 18 go-
dina. Medijan dobi ispitanika iznosio je 52 godine
(min. — maks.: 22 - 88 godina). Ispitanike smo, prema
dobi, podijelili u 3 skupine: < 50 godina, 50 - 70 godi-
na, > 70 godina. Od ukupnog broja ispitanika bilo je 26
muskaraca (10%) i 242 zene (90%). Na tablici 1. pri-
kazan je broj (%) bolesnika prema dobnim skupinama,
vrsti klinickih manifestacija i komorbiditetima koji se
nisu razlikovali s obzirom na spol. Na tablici 2. pri-
kazan je broj (%) bolesnika prema vrsti klinickih ma-
nifestacija i komorbiditetima sa zabiljeZenom znatnom
razlikom medu spolovima. Nijedan muskarac nije bio
stariji od 70 godina pa smo analizu klini¢ckih manife-
stacija i komorbiditeta napravili u odnosu prema dvje-
ma dobnim skupinama (< 50, 50 - 70), jer su te dvije
dobne skupine bile uskladene prema spolovima. Na
tablici 3. prikazan je broj (%) bolesnika prema vrsti
klinickih manifestacija i komorbiditetima koji su se
razlikovali medu spolovima ukupno i u odnosu prema
dobnim skupinama (< 50 i 50 - 70 godina). Sumarni
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TaBLE 1. Distribution of patients by age groups, type of clinical manifestations, and comorbidities that did not differ between
the genders
TABLICA 1. Raspodjela bolesnika prema dobnim skupinama, vrsti klinickih manifestacija i komorbiditetima koji se nisu razlikovali
prema spolovima

Gender / Spol
Total / Ukupno *
(n = 268) Men / muskarci | Women / Zene P
(n=26) (n=242)
Age groups (years) <50 116 (43) 14 (54) 102 (42) 0,189
JTeloned Mt () 50 - 70 128 (48) 12 (46) 116 (48)
>70 24 (9) 0 24 (10)

Skin changes / Kozne promjene da 112 (42) 14 (54) 98 (40) 0,270
Heart disorders / Sr¢ane tegobe da 38 (14) 3(11) 35 (14) 0,906
Kidneys / Bubrezi da 64 (24) 8 (31) 56 (23) 0,532
Osteoporosis / Osteoporoza da 42 (16) 1(4) 41 (17) 0,144
Depression / Depresija da 36 (13) 1(4) 35 (14) 0,228
CNS / SZS da 30 (11) 3(11) 27 (11) 1
Joints / Zglobovi da 78 (29) 11 (42) 67 (28) 0,183
Diabetes / Seéerna bolest da 17 (6,4) 1(4) 16 (7) 0,895
Chronic thyroiditis / Kroni¢ni tiroiditis da 41 (15) 1(4) 40 (16) 0,155
Sustavna infekcija / Systemic infection da 58 (22) 9 (35) 49 (20) 0,153
RA da 35 (13) 3(11) 32 (13) 1
Thrombocytopenia / Trombocitopenija da 43 (16) 4 (15) 39 (16) 1
Anemia / Anemija da 136 (51) 14 (54) 122 (51) 0,916
Gastritis / Gastritis da 43 (16) 3(11) 40 (16) 0,706
Osteopenia / Osteopenija da 20 (7) 2(8) 18 (7) 1

P < 0,05; CNS / SZS = central nervous system / sredisnji Zivéani sustav; RA = rheumatoid arthritis / reumatoidni artritis

TABLE 2. Distribution of patients with SLE according to the type of comorbidity that differed between the genders
TABLICA 2. Raspodjela bolesnika sa SLE-om prema vrsti komorbiditeta koji su se razlikovali medu spolovima

Total / Ukupno Gender / Spol .
(n = 268) Men / muskarci | Women / Zene P OR (95%-tni CI) P
(n =26) (n =242)
/S)S(;%I‘gir; If(’)"vl‘:fgg;zm da 60 (23) 1(4) 59 (25) 0,031 8 (1,1 -61) 0,042
APS da 45 (17) 10 (38) 35 (15) 0,005 3,7 (1,5 -8,7) 0,003
Hypertension / Hipertenzija da 93 (35) 4 (15) 89 (37) 0,05 3,2 (1,1 -9,5) 0,038
Dyslipidemia / Dislipidemija da 120 (45) 6 (23) 114 (47) 0,033 2,9(1,1-7,6) 0,024
Neoplasia / Neoplazija da 66 (25) 1(4) 65 (27) 0,019 9,2 (1,2 - 69) 0,031
Vasculitis / Vaskulitis da 17 (6) 5(19) 12 (5) 0,016 4,5(1,4 - 14) 0,009

P < 0,05; APS = antiphospholipid syndrome / antifosfolipidni sindrom

rezultati univarijatne logisticke regresije sa spolom i
dobnim skupinama kao neovisnim varijablama prika-

tween the genders in total and in relation to the age
groups (< 50 and 50 - 70 years).

The summary results of univariate logistic regres-
sion with gender and age groups as independent vari-
ables are shown in Table 4. Multivariate logistic regres-
sion, in which the independent variables were gender
and age group, found that the following variables were
age group-related: skin changes, heart, kidney, hyper-
tension, dyslipidemia, osteoporosis, anemia, and gas-

Reumatizam 2020;67(1):1-12

zani su na tablici 4. Multivarijatnom logistickom regre-
sijom, u kojoj su nezavisne varijable bili spol i dobne
skupine, dobili smo da su samo za dobnu skupinu
vezane ove varijable: kozne promjene, srce, bubrezi, hi-
pertenzija, dislipidemija, osteoporoza, anemija i gastri-
tis. Multivarijantnom logistickom regresijom, u kojoj
smo kao zavisnu varijablu uzeli svaku od klini¢kih ma-
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TABLE 3. Distribution of patients according to the type of clinical manifestations and comorbidities that differed
between the genders in total and in relation to age groups (< 50 and 50-70 years)
TABLICA 3. Raspodjela bolesnika prema vrsti klinickih manifestacija i komorbiditetima koji su se razlikovali medu spolovima ukupno
i s obzirom na dobne skupine (< 50 i 50 - 70 godina)

Age (years) / Dob (godina)
T"t(ai g gﬁ‘g’“" e =70 P* | OR(95%-tniCI) | P*
(n=116) (n=128)
Skin changes / Kozne promjene yes / da 104 (43) 58 (50) 46 (36) 0,037 1,8 (1,1 -3) 0,027
Heart disorders / Sréane tegobe yes / da 35 (14) 10 (9) 25 (20) 0,023 2,6 (1,2 -5,7) 0,017
Kidneys / Bubrezi yes / da 61 (25) 38 (33) 23 (18) 0,012 2,2(1,2-4) 0,008
Osteoporosis / Osteoporoza yes / da 33 (13) 5(4) 28 (22) < 0,001 6,2 (2,3 -17) < 0,001
Hypertension / Hipertenzija yes / da 80 (32) 24 (21) 56 (44) < 0,001 3 (1,7 - 5,3) < 0,001
Dyslipidemia / Dislipidemije yes / da 102 (42) 35 (30) 67 (52) 0,001 2,5(1,5-4,3) 0,001
Gastritis / Gastritis yes / da 38 (16) 10 (9) 28 (22) 0,007 3(1,4-64) 0,006

*P < 0,05

TABLE 4. Summary table of univariable logistic regression (95% CI) of covariables that demonstrated a statistically significant
association with gender or age groups (P < 0.05)
TABLICA 4. Sumarna tablica univarijatne logisticke regresije. OR (95%-tni CI) onih kovarijabla koje su pokazale statisticki znacajnu
povezanost sa spolom ili dobnim skupinama (P < 0,05)

Reference level Reference level
ClEmden ) gpsl / Reffeorl;elglflrll;i ilz;zina / D?)%)ilgiil:lisine / Referf:;talllgaerazina
za spol za dob

Skin changes / Kozne promjene 1,8 (1,1 - 3) 50 - 70 godina
Heart disorders / Sr¢ane tegobe 2,6 (1,2 -5,7) < 50 godina
Lupus nephritis / Lupusni nefritis 2,2(1,2-4) 50 - 70 godina
Osteoporosis / Osteoporoza 6,2(2,3-17) < 50 godina
Hypertension / Hipertenzija 3,2 (1,1 -9,5) men / muskarci 3(1,7 - 5,3) < 50 godina
Dyslipidemia / Dislipidemija 2,9 (1,1 -7,6) men / muskarci 2,5 (1,5 - 4,3) < 50 godina
Gastritis 3(1,4-6,4) < 50 godina
Sjogren syndrome / Sjogrenov sindrom 8(1,1-61) men / mugkarci
APS 3,7 (1,5 - 8,7) woman / Zene
Associated neoplasms / PridruZene neoplazme 9,2 (1,2 - 69) men / muskarci
Vasculitis / Vaskulitis 4,5 (1,4 - 14) woman / Zene

X’-test; logistic regression / logisticka regresija

tritis. Multivariate logistic regression, in which the de-
pendent variables were the clinical manifestations and
comorbidities whose gender difference was significant
in univariate analysis, and the independent variables
were gender and age group, confirmed the association
of SS, APS, associated neoplasms, and vasculitis with
gender (Table 5, Figures 1 to 4).

DISCUSSION

The main results of our study suggest the existence
of significant differences in the incidence of certain
clinical manifestations and comorbidities between
men and women with SLE in our population. A higher
incidence of APS and vasculitis was found in men, and

nifestacija i komorbiditete ¢ija je razlika medu spolovi-
ma bila znatna u univarijatnoj analizi, a kao nezavisne
varijable spol i dobne skupine, potvrdili smo poveza-
nost SS-a, APS-a, pridruzenih neoplazma i vaskulitisa
sa spolom (tablica 5., slike 1. do 4.).

RASPRAVA

Glavni rezultati naseg istrazivanja upucuju na posto-
janje znatnih razlika u pojavnosti pojedinih klini¢kih
manifestacija i komorbiditeta izmedu muskaraca i
zena oboljelih od SLE-a u nasoj populaciji. U muskara-
ca je utvrdena veca pojavnost APS-a i vaskulitisa, a u
zena pridruzenih neoplazma i SS-a. U muskaraca je 2,5
puta veci udio bolesnika imao APS, dok je izgled za
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TABLE 5. Results of multivariate logistic regression
for comorbidities that demonstrated a difference
between the genders in univariate logistic regression
TaBLICA 5. Rezultati multivarijatne logisticke regresije
za komorbiditete koji su u univarijatnoj logistickoj regresiji
pokazivali razliku medu spolovima

Dependent Independent
variable variables OR prr
| Zavisna / Nezavisne (95%-tni CI)
varijabla varijable
Sjogren Gender (men*) 8,4 (1,1 - 63) 0,04
syndrome / Spol (mugkarci*)
{ Sy Age/ Dob 17(092-3) | 0,09
sindrom
APS Gender (women*) 3,8(1,6 -9,2) 0,003
/ Spol (Zene*)
Age / Dob 0,72 (0,36 - 1,5) | 0,363
Associated Gender (men*) 8,5 (1,1 - 64) 0,039
neoplasms / Spol (mugkarci*)
WIEEUEEIG | TR 16(05-29) | 0,147
neoplazme
Vasculitis Gender (women*) 4,2 (1,3 -13) 0,014
/ Vaskulitis / Spol (Zene*)
Age / Dob 1,4 (0,51-3,9) | 0,515
Data are shown as OR (95% CI)
/ Podatci su prikazani kao OR (95%-tni CI)
* reference level / referentna razina;
** logistic regression / logisticka regresija
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FIGURE 1. Proportion of Sjogren syndrome (%)
by gender and age groups

Stika 1. Udio Sjogrenova sindroma (%) prema spolu
i dobnim skupinama

in women there was higher incidence of associated
neoplasms and SS. In men there was a 2.5 times higher
proportion of patients with APS, while the incidence of
APS was 3.7 times higher than in women. These results
coincide with the results of several published studies.
In almost all studies which showed a difference in the
incidence of APS between men and women with SLE,
APS was more common in men (10 - 13).
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In addition to thrombosis, aCL was elevated in two
studies, while elevated aCL without recorded throm-
bosis was present in a Latin American and another
American study (10, 12, 14, 15). In those studies, LAC
was elevated, and in one elevated aCL-IgG was found
(14). Only one study conducted by British authors
found reduced levels of aCL-IgM in men versus wom-
en (16). In men with elevated aCL, the triggers for
thrombotic events were immobility, smoking, and dys-
lipidemia (12-16).

Vasculitis as a manifestation of SLE was noted in 17
(6%) subjects, of whom 5 (19%) were men and 12 (5%)
were women. Our study proved with statistical signifi-
cance that gender and vasculitis were related in our pa-
tients. The proportion of vasculitis was 3.8 times high-
er in men than in women, and the likelihood of vascu-
litis in men was 4.5 times higher than in women. In
1987 Sthoeger observed a higher incidence of vasculi-
tis among men (13). In a Mexican study, vasculitis was
more prevalent in male patients with SLE; both the dis-
ease and follow-up lasted longer, and patients were
younger at the time of disease detection.

Clinical manifestations of SLE associated with vas-
culitis were myocarditis, psychosis, Raynaud phenom-
enon, serositis, leukopenia, lymphopenia, pleuritic,
and APS (17). A Catalan study on vasculitis in SLE
found it in 11% of respondents, but did not provide
data on the gender association. One third of the pa-
tients in that study had associated autoimmune dis-
eases including APS, SS, autoimmune hepatitis, and
SSc, and according to localization, cutaneous vasculitis
was the most common. Patients with vasculitis had a
higher disease activity and a higher prevalence of lym-
phopenia and hypocomplementemia. More manifesta-
tions associated with APS, such as livedo reticularis
and elevated aCL, have been found in patients with
SLE and vasculitis versus those without vasculitis (18).

Therefore, the possible role of aCL or APS in the
pathogenesis of vasculitis in SLE patients is being on-
sidered, as some manifestations such as arterial occlu-
sion, venous thrombosis, leg ulcers, livedo reticularis,
and thrombocytopenia have been shown to correlate
with APS as well as with vasculitis (17: 19-22). Our
significant result in favor of men is a possible conse-
quence of the fact that men, according to some studies,
have a more severe clinical picture of SLE with higher
disease activity than women, and the higher incidence
of APS in men certainly contributed to our result (17).

In our study, SS was significantly associated with the
female gender. The proportion of SS was 6 times higher
and the probability of its occurrence (OR) was 8 times
higher in women than in men. According to previous
studies in which a difference in the incidence of SS and
/ or sicca syndrome was observed, there was no signifi-
cant difference between genders, but in all of them the

pojavnost APS-a 3,7 puta vedi nego u Zena. Ovakvi se
rezultati podudaraju s rezultatima nekoliko objavlje-
nih istrazivanja. Gotovo u svim istrazivanjima, u koji-
ma je dokazana razlika u pojavnosti APS-a izmedu
muskaraca i zena oboljelih od SLE-a, u muskaraca je
APS bio ¢es¢i (10 - 13). Uz trombozu je u dva istrazi-
vanja bio poviSen i aCL, dok je povisen aCL bez zabi-
ljezenih tromboza bio prisutan u latinoamerickom i jo$
jednom americkom istrazivanju (10, 12, 14, 15). U tim
jeistrazivanjima najcesce bio povisen LAC, a u jednom
aCL-IgG (14). Samo je u jednom istrazivanju britan-
skih autora utvrdena sniZena razina aCL-IgM u mus-
karaca naspram zenama (16). U muskaraca s povi-
$enim aCL-om okida¢ za nastanak trombotskih do-
gadaja bili su nepokretnost, pusenje i dislipidemija
(12 - 16).

Vaskulitis kao manifestacija SLE-a zabiljezen je kod
17 (6%) ispitanika, od kojih su 5 (19%) bili muskarci, a
12 (5%) Zene. Sa statistickom znacajnos¢u dokazali
smo da su u nasih pacijenata spol i vaskulitis povezani.
Udio vaskulitisa bio je 3,8 puta ve¢i u muskaraca nego
u Zena, a izgledi za vaskulitis bili su kod muskaraca 4,5
puta ve¢i od onih u Zena. Sthoeger je jo§ 1987. uocio
vecu pojavnost vaskulitisa medu muskarcima (13). T u
meksi¢kom je istrazivanju vaskulitis bio zastupljeniji
kod muskog spola, u bolesnika sa SLE-om i vaskuli-
tisom bolest i vrijeme pracenja dulje su trajali, a bole-
snici su bili mlade dobi pri otkrivanju bolesti. Klinicke
manifestacije SLE-a povezane s vaskulitisom bile su
miokarditis, psihoza, Raynaudov fenomen, serozitis,
leukopenija, limfopenija, pleuritis i APS (17). Kata-
lonsko istrazivanje o vaskulitisu u SLE-u otkriva ga u
11% ispitanika, ali nije dalo podataka o spolnoj pove-
zanosti. Tre¢ina bolesnika u tom istrazivanju imala je
pridruzene autoimunosne bolesti ukljucujuci APS, SS,
autoimunosni hepatitis i SSc, a prema lokalizaciji, naj-
¢e$¢i je bio kozni vaskulitis. Bolesnici s vaskulitisom
imali su vecu aktivnost bolesti te vecu prevalenciju
limfopenije i hipokomplementemije. Vise manifesta-
cija koje su povezane s APS-om poput livedo reticularis
i povisenog aCL-a nadeno je u bolesnika sa SLE-om i
vaskulitisom naspram onima bez vaskulitisa (18).
Stoga se i razmatra moguca uloga aCL-a ili APS-a u
patogenezi vaskulitisa u oboljelih od SLE-a, budu¢i da
su neke manifestacije poput arterijske okluzije, venskih
tromboza, ulkusa nogu, livedo reticularis i tromboci-
topenije pokazale korelaciju s APS-om, kao i s vaskuli-
tisom (17, 19 — 22). Nas$ znatan rezultat u korist muska-
raca moguca je posljedica toga $to muskarci, prema
nekim istrazivanjima, imaju tezu klinicku sliku SLE-a,
s ve¢om aktivnosti bolesti od Zena, a svakako tomu pri-
donosi i vec¢a pojavnost APS-a u muskaraca (23).

U nadem je istrazivanju SS znatno povezan sa zZen-
skim spolom. Udio SS-a 6 je puta vedi, a izgled za nje-
govu pojavnost (OR) 8 je puta veéi u Zena nego kod
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incidence of SS was higher in women than in men.
Thus in a Greek study 1.7% of men and 3.37% of wom-
en had SS, while sicca syndrome was present in 5.1% of
men and 11% of women (2).

In a study conducted by Renau and Isenberg, it was
also observed that SS is more common in women
(9.9%) versus men (6.7%) (16). We explain our result
by the fact that SS is generally more common in wom-
en, and the ratio of women to men in our study was
10: 1 (25).

According to our research, associated neoplasms
showed a significant correlation with the female gen-
der, and they were mostly benign tumors. Gynecologi-
cal tumors, uterine fibroids, polyps, and ovarian cysts
predominated. Dysplasia and cervical cancer are
known to be associated with HPV infection, which is
more common in individuals with SLE. Other gyneco-
logical tumors, such as polyps and uterine fibroids, are
associated with female sex hormones, the importance
of which has already been mentioned in the introduc-
tion. Other benign neoplasms of other sites were cysts
(liver, kidney, parotid gland, lung, breast, and spleen),
hemangiomas of the liver, brain angiomas, polyps, and
adenomas of various sites.

Malignant tumors were present on the thyroid gland
in one patient, three had papillary thyroid carcinoma,
and one patient had cervical cancer. Other localiza-
tions of gynecological malignancies were the vulva,
fallopian tube, and uterus. The remaining malignan-
cies were cancer of the lung, kidney, bladder, Bauhinia
valve, colon, and skin. The only neoplasm we noted in
men was hemangioma of the liver. No significant gen-
der difference in tumors was observed in other studies,
but a study by Antonelli et al. showed that there was a
higher incidence of papillary thyroid cancer among
patients with SLE (26).

Extensive research on comorbidities in SLE suggests
an increased overall risk of developing malignancy and
an increased incidence among men (27). Bernatsky et
al. warned about a slightly increased risk of developing
malignancies in SLE, particularly lung cancer, lympho-
ma, and other hematologic malignancies according to
previous studies (28, 29).

Neither a higher risk of vulvar, thyroid, and pancre-
atic malignancies nor a reduced risk of breast or endo-
metrial tumors were confirmed in SLE (30, 31). In con-
trast to our results, Crosslin and Wiginton found more
malignancies in men than in women (23). It has been
hypothesized that the increased risk of malignancy in
patients with SLE is due to a damaged immune system,
immunosuppressive drugs, and elevated common risk
factors such as smoking (31).

A total of 64 (24%) patients in our study had lupus
nephritis, of which 8 (31%) were men and 56 (23%)
were women. Although we did not get a statistically
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muskaraca. Prema dosadasnjim istrazivanjima, u ko-
jima je promatrana razlika u pojavnosti SS-a i/ili sin-
droma sicca, nije bilo znatne razlike medu spolovima,
no u svima je pojavnost SS-a bila ve¢a u Zena nego kod
muskaraca. Tako je u grékom istrazivanju SS imalo
1,7% muskaraca i 3,37% Zena, dok je sindrom sicca bio
prisutan u 5,1% muskaraca, a 11% Zena (24). U istrazi-
vanju Renaua i Isenberga takoder je primijeceno da je
SS ¢eséi u Zena (9,9%) naspram muskarcima (6,7%)
(16). Na$ rezultat objasnjavamo cinjenicom da je SS
inace ucestaliji kod Zena, a omjer Zena i muskaraca bio
je10: 1 (25).

Pridruzene neoplazme pokazale su, prema nasem
istrazivanju, znatnu povezanost sa zenskim spolom, a
uglavnom se radilo o benignim tumorima. Prednjacili
su ginekoloski tumori, miomi maternice, polipi i ciste
jajnika. Poznato je da su displazije i rak grla maternice
povezani s infekcijom HPV-om koja je ucestalija kod
oboljelih od SLE-a. Ostali ginekoloski tumori kao, npr.,
polip i miom maternice povezani su sa Zenskim spol-
nim hormonima, o ¢ijoj smo vaznosti u SLE-u vec
pisali u uvodu. Od ostalih benignih neoplazma drugih
sijela bilo je cista (jetre, bubrega, parotidne zlijezde,
pluca, dojke i slezene), hemangioma jetre, angioma
mozga, polipa i adenoma raznih sijela. Maligni tumori
bili su prisutni kod jednog bolesnika na dostitnoj Zli-
jezdi, troje je imalo papilarni karcinom Stitnjace, a
jedna bolesnica rak vrata maternice. Ostale lokalizacije
ginekoloskih malignoma bile su vulva, jajovod i ma-
ternica. Preostali malignomi bili su karcinomi pluca,
bubrega, mokra¢nog mjehura, Bauhinijeve valvule,
debelog crijeva i koze. Jedina neoplazma koju smo
imali zabiljezenu kod muskarca bio je hemangiom
jetre. U drugim istrazivanjima nije zabiljezena znatna
spolna razlika u tumorima, ali je istrazivanje Anto-
nellija i suradnika dokazalo da je medu oboljelima od
SLE-a veca incidencija papilarnog karcinoma §titnjace
(26). Veliko istrazivanje komorbiditeta u SLE-u upu-
¢uje na povisen ukupni rizik od razvoja malignoma i
povecanu pojavnost medu muskarcima (27). Bernat-
sky i suradnici upozorili su na malo povisen rizik od
razvoja malignoma u SLE-u, osobito karcinoma pluca,
limfoma i drugih hematolo$kih malignoma sukladno
prijasnjim istrazivanjima (28, 29). U SLE-u nije potvr-
den visi rizik od malignoma vulve, $titnjace i gusterace
ni snizen rizik od tumora dojke ili endometrija (30,
31). Nasuprot nasim rezultatima, Crosslin i Wiginton
u svojem su istrazivanju utvrdile viSe maligniteta u
muskaraca nego u zena (23). Pretpostavka je da je po-
visen rizik od malignoma u bolesnika sa SLE-om po-
sljedica ostecenog imunosnog sustava, imunosupresiv-
nih lijekova i poviSenih uobicajenih rizi¢nih faktora
poput pusenja (31).

Lupus nefritis imalo je ukupno 64 (24%) oboljelih,
od cega je bilo 8 (31%) muskaraca, a 56 (23%) Zena.
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significant result considering the proportion of male
and female patients, we found that lupus nephritis is
more common in men. Other studies have also con-
firmed a higher incidence of lupus nephritis in men
(16, 23, 24).

The proportion of lupus nephritis was almost twice
as high in the group of patients <50 years of age in
comparison to the patients aged 50 to 70 years, which
is consistent with the results of other studies (16, 24).

Skin changes were found in 112 (42%) of our pa-
tients with SLE, of which 14 (54%) were men and 98
(40%) were women. Most studies analyzed individual
skin changes taking gender into consideration; thus, in
a study by Tan et al., men were less likely to develop
butterfly rash, photosensitivity, oral ulceration, alope-
cia, and Raynaud phenomenon than women (10). Ac-
cording to a large Latin American cohort of patients
with SLE, in men there were fewer cases of alopecia,
photosensitivity, butterfly rash, and Raynaud phenom-
enon (14).

An Asian study also found that alopecia and Rayn-
aud phenomenon were more common in women.
Also, in a Greek study photosensitivity, Raynaud phe-
nomenon, and oral ulcerations were more common in
women (32, 33). We did not get a difference in the in-
cidence of skin changes with respect to gender, as only
individual skin changes differed.

Osteoporosis was present in 42 (16%) of our pa-
tients, of which only 1 (4%) was a man and 41 (17%)
were women. The proportion of osteoporosis was 5.5
times higher in the group of patients aged 50 to 70
years compared to patients aged < 50 years, and the
probability of osteoporosis in the group of patients
aged 50 - 70 years was 6.2 times higher than in the
group of patients aged < 50 years. Although the gender
gap did not reach the level of statistical significance,
our results show that osteoporosis is more common in
women than in men with SLE. A Spanish study in the
RELESSER cohort showed that osteoporosis with frac-
tures was more common in women, but the difference
did not reach statistical significance, similar to our
study (12).

Rees et al. found a higher incidence of osteoporosis
in women with SLE compared to the control group,
while men had a very high relative risk of developing
osteoporosis compared with the control group (27).
Other factors that can affect the incidence of osteopo-
rosis in men are glucocorticoid use and SLE activity.
Salman-Monte et al. reported an incidence of osteopo-
rosis in 8.9% female patients with SLE and 4.4% of
consequent fractures. In each of these women osteope-
nia was diagnosed by densitometry, but found no as-
sociation between bone density and glucocorticoids or
disease activity (11).

10

Iako nismo dobili statisticki znacajan rezultat s obzi-
rom na udio muskih i Zenskih bolesnika, vidimo da je
lupus nefritis ¢e$¢i kod muskaraca. I druga su istrazi-
vanja potvrdila ve¢u pojavnost lupusnog nefritisa kod
muskaraca (16, 23, 24).

Udio lupusnog nefritisa gotovo je dvostruko veéi u
skupini bolesnika u dobi < 50 godina od onoga kod
bolesnika u dobi od 50 do 70 godina, $to je u skladu s
rezultatima drugih istrazivanja (16, 24).

Kozne promjene imalo je 112 (42% ) nasih bolesnika
sa SLE-om, od kojih je bilo 14 (54%) muskaraca, a 98
(40%) Zena. Vecina istraZivanja analizirala je pojedi-
nac¢ne kozne promjene s obzirom na spol pa su u istra-
zivanju Tana i suradnika muskarci imali manji izgled
da se u njih razviju leptirasti osip, fotosenzitivnost,
oralne ulceracije, alopecija i Raynaudov fenomen nego
zene (10). Prema velikoj latinoamerickoj kohorti bole-
snika sa SLE-om, u muskaraca je bilo manje alopecije,
fotosenzitivnosti, leptirastog osipa i Raynaudova feno-
mena (14). Azijsko je istrazivanje takoder pokazalo da
su alopecija i Raynaudov fenomen ce$¢i u Zena, a u
grékom su istrazivanju fotosenzitivnost, Raynaudov
fenomen i oralne ulceracije bili ucestaliji kod zena (32,
33). Nismo dobili razliku u pojavnosti koznih promje-
na s obzirom na spol, jer se razlikuju samo pojedinacne
kozne promjene.

Osteoporozu su imala 42 (16%) nasa bolesnika, od
kojih je u skupini muskaraca bio samo 1 (4%), a Zena je
bila 41 (17%). Udio osteoporoze bio je 5,5 puta veci u
skupini bolesnika u dobi od 50 do 70 godina u odnosu
prema bolesnicima u dobi < 50 godina, a izgled za po-
javnost osteoporoze u skupini bolesnika u dobi od 50
- 70 godina bio je 6,2 puta veci nego u skupini bolesni-
ka u dobi < 50 godina. Premda razlika medu spolovima
nije dosegla razinu statisticke znacajnosti, nasi rezul-
tati pokazuju da je osteoporoza ce$c¢a u Zena nego u
muskaraca oboljelih od SLE-a. Spanjolsko istraZivanje
na kohorti RELESSER pokazalo je da je osteoporoza s
frakturama ¢e$ca kod Zena, ali razlika nije dosegla sta-
tisticku znacajnost slicno kao i u nasem istrazivanju
(12). Rees i suradnici utvrdili su ve¢u pojavnost osteo-
poroze u Zena oboljelih od SLE-a u odnosu prema kon-
trolnoj skupini, dok su muskarci imali vrlo visok rela-
tivni rizik od razvoja osteoporoze u usporedbi s kon-
trolnom skupinom (27). Ostali faktori koji mogu utje-
cati na pojavnost osteoporoze i kod muskaraca jesu
upotreba glukokortikoida i aktivnost SLE-a. Salman-
-Monte i suradnici izvijestili su o ucestalosti osteo-
poroze od 8,9% u bolesnica sa SLE-om i 4,4% poslje-
di¢nih prijeloma. Svakoj od tih Zena denzitometrijom
je dokazana osteopenija, no nisu nasli povezanost iz-
medu gustoce kostiju i glukokortikoida ili aktivnosti
bolesti (11).

Prema istrazivanju Reesa i suradnika, incidencija
kardiovaskularnih bolesti (KVB), malignoma i osteo-
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According to the research by Rees et al., the incidence
of cardiovascular disease (CVD), malignancy, and os-
teoporosis in SLE increased with age; the incidence of
infections did not show an age association, while the in-
cidence of end-stage renal failure decreased with age.
The risk of all comorbidities, except infection, was ele-
vated at a younger age compared to the controls (27).

Our results greatly coincide with the results of Rees
et al,, although we had a different division of age
groups. Since we considered heart disorders as all dis-
orders of the endocardium, myocardium, pericardium,
as well as coronary blood vessels, we cannot compare
this variable with the CVD variable from that study.

Hypertension and dyslipidemia are traditional risk
factors for CVD and, like CVD in our study, are more
common in elderly patients. Still, the question remains
as to how much of this is a consequence of age and how
much of SLE activity, but given the absence of a control
group without SLE, we could not examine it.

There were several other limitations to our study.
First and foremost is the large difference in the repre-
sentation of men and women, which is a reflection of
the real difference in the incidence of this disease. An-
other limitation is the retrospective data and part of
the comorbidities that were suspected, but without
clear evidence. A number of patients did not come for
regular follow-up, so it is possible that some clinical
manifestations or comorbidities were missed.

In conclusion, differences in clinical manifestations
and comorbidities between women and men with SLE
were found in a sample of our population. The inci-
dence of SS and associated neoplasms is much higher
in women than in men, while in men with SLE, the
incidence of APS and vasculitis is higher than in wom-
en. Hypertension and dyslipidemia are more common
in women than in men in the population of our pa-
tients with SLE. Lupus nephritis and skin changes oc-
cur in both genders in younger patients. In order to
elucidate this problem more clearly, it is necessary to
examine a much larger population of patients and
monitor them for a longer period of time.

CONFLICT OF INTEREST STATEMENT: Authors declare
no conflict of interest.
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poroze u SLE-u rasla je s dobi; incidencija infekcija nije
pokazivala dobnu povezanost, dok se incidencija ter-
minalnog stadija zatajenja bubrega s godinama smanji-
vala. Rizik od svih komorbiditeta, osim infekcije, u
mladoj je dobi bio povisen u usporedbi s kontrolom
(27). Nasi se rezultati uvelike podudaraju s rezultatima
Reesa i suradnika, premda smo imali drugaciju podje-
lu dobnih skupina. S obzirom na to da smo pod zahva-
¢enoscu srca razumijevali sve poremecaje endokarda,
miokarda, perikarda, kao i koronarnih krvnih zila, tu
varijablu ne mozemo usporedivati s varijablom KVB-a
iz ovog istrazivanja.

Hipertenzija i dislipidemija tradicionalni su rizi¢ni
¢imbenici za KVB te su, kao i KVB u ovom istraziva-
nju, ¢esci kod starijih bolesnika. Ipak, ostaje otvoreno
pitanje koliko je to posljedica dobi, a u kojoj mjeri
aktivnosti SLE-a, ali s obzirom na nepostojanje kon-
trolne skupine bez SLE-a, nismo to ni mogli istraziti.

U nasem je istrazivanju bilo jo§ nekoliko ogranice-
nja. Prvo i najvaznije jest velika razlika u zastupljenosti
muskaraca i Zena koja je odraz stvarne razlike u pojav-
nosti ove bolesti. Druga su slabost retrospektivno uzi-
mani podatci i dio komorbiditeta na koje se sumnjalo,
ali bez jasnog dokaza. Dio bolesnika nije dolazio na
redovite kontrole pa je moguce da su neke klinicke ma-
nifestacije ili komorbiditeti promakli evidentiranju.

Zaklju¢no, u uzorku nase populacije nadene su raz-
like u klinickim manifestacijama i komorbiditetima
izmedu zena i muskaraca oboljelih od SLE-a. Izgled za
pojavnost SS-a i pridruzenih neoplazma visestruko je
vedi u Zena nego u muskaraca, dok je kod muskaraca sa
SLE-om ve(i izgled za pojavnost APS-a i vaskulitisa
nego u zena. Hipertenzija i dislipidemija cesc¢e su u
zena nego u muskaraca u populaciji nasih bolesnika sa
SLE-om. Lupus nefritis i kozne promjene javljaju se
kod oba spola u bolesnika mlade dobi. Radi jasnijeg
objasnjenja ovog problema potrebno je istraziti puno
vecu populaciju bolesnika te ih pratiti dulje razdoblje.

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

Translated on English/Prijevod na engleski
PETRA KOVACEVIC
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ABSTRACT

Non-pharmacological treatment is undeniably a significant part of painful shoulder syndrome treatment. Medical
exercises are its most important segment, according to the results of evidence-based medicine. Due to the fact that
exercises are rarely used as monotherapy, we were particularly interested in the data regarding other non-pharmaco-
logical methods of treatment found in the Cochrane library and PEDro database (Physiotherapy Evidence Database).
Simultaneously, we conducted a research study of painful shoulder syndrome treatment with conventional methods of
physical therapy. The study included 157 patients, which allowed us to compare our preliminary results with data
found in the previously mentioned databases.

The majority of quality studies that can be found in the literature database involve the use of modern technology,
such as extracorporeal shock wave therapy and high-intensity laser therapy, because they have proven to be very effective
in the reduction of pain intensity and the increase of functional capacity of the painful shoulder. These methods of treat-
ment have shown to be effective even in patients with calcific tendinitis, a more severe form of the disease, as well as in
patients who had no calcifications. Conventional methods of treatment, often referred to as standard physical therapy
(low-level laser therapy, electrotherapy, therapeutic ultrasound) have proven to be effective, but less effective compared to
the aforementioned methods. The results of our research also corroborate the previously mentioned fact, thus confirming
that the use of conventional methods of physical medicine (therapeutic ultrasound, diclofenac sonophoresis, interferen-
tial current therapy, low-level laser therapy, cryotherapy) has been successful in reducing pain intensity and increasing the
functional capacity of the painful shoulder. Among the conventional methods of treatment, electrotherapy (interferential
current therapy) turned out to be the most efficient one.

Non-pharmacological treatment have to be an integral part of all painful shoulder syndrome treatment protocols,
and in the future, the use of modern technology in addition to conventional methods of treatment should be encouraged.

Key worps: Shoulder pain - etiology, therapy; Physical therapy modalities; Rotator cuff injuries - therapy;
Electric stimulation therapy — methods; Extracorporeal shockwave therapy; Laser therapy — methods; Range of motion,
articular; Treatment outcome

SAZETAK

Nedvojbeno je da u procesu lije¢enja sindroma bolnog ramena vaznu ulogu ima nefarmakologko lije¢enje (NFL).
Pritom, sukladno rezultatima medicine utemeljene na dokazima (EBM), najvecu ulogu imaju medicinske vjezbe. One
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se, pak, rijetko rabe samostalno, kao monoterapija, pa nas je zbog toga zanimalo kakve ¢emo podatke pronadi u
Cochraneovoj bazi i Fizioterapijskoj bazi podataka (engl. Physiotherapy Evidence Database - PEDro) za ostale oblike
NFL-a. Istodobno, proveli smo istrazivanje o lijeenju sindroma bolnog ramena konvencionalnom terapijom, ukljuciv-
§i u istrazivanje 157 bolesnika, kako bismo svoje preliminarne rezultate mogli usporediti s podatcima nadenima u re-
¢enim bazama podataka.

Najvedi broj kvalitetnih studija, pronadenih u literaturi, vezan je za primjenu modernih tehnologija, primjerice,
udarnog vala i lasera visokog intenziteta, koji su pokazali znatan u¢inak na smanjenje boli i povecanje funkcionalnog
kapaciteta bolnog ramena. Ove metode lijeCenja pokazale su se uspjeSnima i u bolesnika s kalcificiraju¢im tendiniti-
som, kao tezim oblikom bolesti, ali i kod onih bez te otegotne ¢injenice. Konvencionalne metode lijecenja, ¢esto nazi-
vane klasicnom fizikalnom terapijom (elektroterapija, laser niskog intenziteta i ultrazvuk) pokazale su svoju uc¢inkovi-
tost, iako su uvijek bile inferiorne prije navedenim metodama. Rezultati naseg istrazivanja bili su u skladu sa spome-
nutom ¢injenicom, tako da se primjena konvencionalne fizikalne terapije (ultrazvuk, sonoforeza, interferentne struje,
laser niskog intenziteta, krioterapija) pokazala u¢inkovitom u smanjenju boli i poveéanju funkcionalnog kapaciteta

bolnog ramena, pri ¢emu je primjena interferentnih struja bila nesto uspjesnija od drugih metoda.

NFL mora i nadalje ostati sastavni dio svih protokola lije¢enja sindroma bolnog ramena, pri ¢emu modernim
tehnologijama treba ustupati sve viSe mjesta u odnosu prema konvencionalnim metodama lijecenja.

KLjUCNE RIJECI: Bolno rame - etiologija, lijecenje; Fizioterapijske metode; O$tecenja rotatorne mansete — lije-
¢enje; Elektroterapija — metode; Lijeenje udarnim valom; LijeCenje laserom — metode, zglobna pokretljivost; Ishod

lijecenja

INTRODUCTION

Non-pharmacological treatment is extremely im-
portant in all protocols/algorithms for the treatment of
extra-articular rheumatic diseases (1). By using nu-
merous benefits resulting from advances in medicine,
modern technology, as an integral part of standard
physical therapy, has become an extremely important
segment whose efficiency can be compared with that of
the most effective non-pharmacological method - ki-
nesiotherapy (2). Painful shoulder syndrome is one of
the most prevalent extra-articular rheumatic disease,
as well as one of the most frequent cause of pain when
it comes to rheumatic diseases in general, and it sig-
nificantly affects the quality of daily activities and the
life of patients who suffer from it (3).

Therefore, it is important to note the main causes of
painful shoulder syndrome as well as to analyze the lit-
erature data regarding the treatment effectiveness and
compare them to the results from our research on con-
ventional physical therapy effects on the functional ca-
pacity and pain intensity in patients treated in a ter-
tiary care center. As the majority of our public health
facilities including some clinical hospital centers still
do not have access to modern technology for the treat-
ment of painful shoulder syndrome, it would be inter-
esting to explore the possibilities that standard (con-
ventional) physical therapy modalities offer.

The main characteristic of extra-articular rheumatic
diseases, as their very name implies, is the fact that the
changes occur in the immediate vicinity of the joint
(synovial bursa, tendon, tendon sheath), with degen-
erative and inflammatory changes etiologically over-
lapping in the affected areas (3, 4).
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UVOD

U svim postupnicima/algoritmima lijecenja izvan-
zglobnih reumatskih bolesti nefarmakolosko lijecenje
(NFL) zauzima vazno mjesto (1). Koriste¢i se predno-
stima napretka u medicini, moderna tehnologija, kao
sastavni dio uobicajene fizikalne terapije, iznimno je
bitna i stavlja se uz bok najucinkovitijoj metodi NFL-a
- kinezioterapiji (2). Od svih izvanzglobnih bolesti u
reumatoloskoj se praksi najvise spominje sindrom bol-
nog ramena kao jedan od naj¢escih uzroka bolnih sta-
nja u reumatologiji uop¢e, koji znatno utjece na dnev-
ne aktivnosti i kvalitetu Zivota bolesnika (3).

Zbog toga bi bilo dobro podsjetiti se glavnih uzroka
nastanka toga bolnog sindroma, provjeriti podatke iz
literature o uspjesnosti lije¢enja bolesnika i usporediti
ih s nekim nasim rezultatima iz istrazivanja o uc¢inku
konvencionalne fizikalne terapije na funkcionalne mo-
gucnosti i bol u bolesnika lije¢enih u jednome tercijar-
nom centru. Naime, velik dio nasih drZavnih ustanova
i dalje ne raspolaze modernim tehnologijama za lijece-
nje ovoga bolnog sindroma, a medu takvima su i neki
klini¢ki bolnic¢ki centri, pa bi bilo zanimljivo vidjeti
kakve nam mogucnosti nude klasi¢ni (konvencional-
ni) fizikalnoterapijski modaliteti.

Glavna karakteristika izvanzglobnih reumatskih
bolesti jest, kao §to ime govori, da se promjene doga-
daju u neposrednoj blizini zgloba (sluzne vrece, tetive,
tetivne ovojnice), a da se pritom u zahvacenim tkivima
etiologki ispreplecu degenerativne i upalne promjene
(3, 4).

Sindrom bolnog ramena bolest je kod koje u klinic¢-
koj slici dominiraju bol i smanjenje funkcionalnog ka-
paciteta ramenog zgloba. U medicinskoj se literaturi
taj klinicki entitet, koji se s jednakom ucestalo$cu javlja
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Painful shoulder syndrome is a disease whose clini-
cal features include pain and a reduced functional ca-
pacity of the shoulder joint. In medical literature, this
clinical entity, equally frequent in both males and fe-
males and most often unilateral, is referred to as “peri-
arthritis humeroscapularis” (from the Greek word peri
= about, around), and the cause of the disease is in-
flammation (Greek suffix -itis = inflammation) (5). As
opposed to inflammatory rheumatic diseases, this dis-
order predominantly includes localized, aseptic in-
flammation and consequent degenerative changes
which most often occur in the supraspinatus muscle
tendons and the long head of the biceps brachii mus-
cle, while the inflammatory changes, most cases caused
by calcification, are present in the subacromial bursa
(3,5).

Mechanical causes found in the patient history, such
as data on physical strain of the shoulder joint, repeat-
ed shoulder movements with clenched fist carrying a
certain load, or movements with hands above the head,
are an important determinant in the etiopathogenesis
of painful shoulder syndrome. In performing these
movements, the joint itself and the area around it are
exposed to repeated daily microtraumas, which can
lead to an accelerated occurrence of degenerative scar-
ring on the soft tissue around the shoulder joint (3, 5).
Calcifications of various sizes can develop in soft
tissue, most often in tendons (3, 6). They are often an
accidental finding in the tendon area and the joint
capsule during an X-ray (7). Thus, they are often de-
tected in patients without standard typical symptoms
of painful shoulder. The pain often progresses and in-
tensifies after exertion or falling on one’s arm or shoul-
der, when calcific deposits move and the body starts
perceiving them as foreign bodies, initiating an intense
inflammatory response in order to defend itself (3, 5).
Like any other inflammatory response, this reaction
becomes more intense and pronounced (and therefore
more painful) when the joint and nearby joint struc-
tures start warming up. This is exactly what happens
during night-time: the typical nocturnal pain develops
while the patient is resting and his/her shoulder starts
warming up from the outside. This is a seemingly para-
doxical situation: while the patient is resting, we expect
the pain to subside, but instead it becomes most in-
tense; this is a common case in inflammation, but not
in degenerative musculoskeletal diseases.

In the case of painful shoulder syndrome we are
dealing with localized aseptic inflammation, which has
no repercussions on laboratory indicators of inflam-
mation, as opposed to inflammatory rheumatic dis-
eases, in which the painful shoulder syndrome is part
of a complex clinical picture such as in ankylosing
spondylitis or rheumatoid arthritis. Also, the patient
shows no symptoms of general inflammation.
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u oba spola i najc¢esce unilateralno, naziva i humero-
skapularni periartritis (gr¢. peri = oko, prema), a uzrok
bolnosti jest upalno zbivanje (gr¢. itis = upala) (5). Za
razliku od upalnih reumatskih bolesti, ovdje se domi-
nantno radi o lokaliziranoj, aseptickoj upali te poslje-
di¢nim degenerativnim promjenama koje su najcesce
locirane u tetivama supraspinatusa i duge glave bicep-
sa, dok su upalne promjene izazvane najcesce kalcifi-
katima prisutne u subakromijskoj sluznoj vre¢i (3, 5).

Mehanicki momenti - kad u anamnezi bolesnika
nalazimo podatke o fizickim naprezanjima ramenog
zgloba, ponavljanim pokretima u ramenu sa stisnutom
$akom uz opterecenje ili rad s rukama iznad glave -
¢ine vaznu odrednicu u etiopatogenezi bolnog rame-
na. Pritom je podrucje zgloba i okolozglobnih struktu-
ra izlozeno ponavljanim svakodnevnim mikrotrauma-
ma, §to moze dovesti do ubrzanog nastanka degene-
rativnih, oziljnih promjena na mekim tkivima oko
ramenog zgloba (3, 5). Katkad u mekim tkivima, a
najcesc¢e u tetivama, nastaju i kalcifikati razlicitih veli-
&ina (3, 6). Cesto se dogada da se ti kalcifikati na teti-
vama i u zglobnoj ¢ahuri nadu kao slucajan nalaz pri
rendgenskom snimanju (7). Dakle, nerijetko ih imaju i
osobe koje nemaju karakteristicnu simptomatologiju,
odnosno boli u ramenu. Boli se ¢esto razviju i intenzi-
viraju nakon nekoga napornog rada, pada na ruku ili
rame, kada dode do pomaka tih nakupina vapnenca te
ih organizam dozivljava kao strano tijelo pa se od njih
brani burnom upalnom reakcijom (3, 5, 6). Kao i sve
druge upalne reakcije, i ova postaje to burnija i izra-
zenija (a time i bolnija) pri zagrijavanju zgloba i oko-
lozglobnih struktura. Upravo se to dogada nocu, kada
se tipi¢na no¢na bol javlja pri mirovanju i utopljavanju
ramena izvana. Dakle, rije¢ je o, naoko, paradoksalnoj
situaciji: kod potpunog mirovanja, kad ocekujemo
da se bol smiri, ona postaje najjaca, §to je uobicajeno
za upalu, ali ne i za degenerativne muskuloskeletne
bolesti.

U ovom je slucaju rije¢ o lokalnoj aseptickoj upali,
koja nema reperkusija na laboratorijske pokazatelje
upalnih zbivanja, za razliku od upalnih reumatskih
bolesti, kad je sindrom bolnog ramena dio kompleksne
klinicke slike, npr., ankilozantnog spondilitisa ili reu-
matoidnog artritisa. Pritom se kod bolesnika ne nalaze
znakovi opée upale.

Iako nam klasi¢ne radiolo$ke pretrage ne pomazu
puno pri dijagnostici, znatan je doprinos uporabe dija-
gnostickog ultrazvuka, kao i magnetske rezonancije,
koji imaju dobru razlucivost pa se s pomocu njih uoca-
vaju morfoloske i strukturne promjene pri zahvaceno-
sti mekih tkiva (7). Dijagnoza sindroma bolnog rame-
na postavlja se na osnovi klinicke slike dopunjene re-
zultatima navedenih dijagnostickih pretraga.

Lijecenje je uglavnom konzervativno, pri ¢emu bitnu
ulogu ima i rano medikamentno lijecenje, koje §to pri-
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Although standard radiological examinations do not
significantly contribute to the diagnostic process, diag-
nostic ultrasound as well as magnetic resonance imag-
ing are able to contribute greatly, due to the fact that
they can produce images of great resolution in which
morphological and structural changes of soft tissues
are clearly visible (7). The diagnosis of painful shoulder
syndrome is based on the clinical picture in addition to
the results of imaging modalities.

The treatment is mainly conservative and largely de-
pendent on early pharmacological treatment, which
must be supplemented as soon as possible with various
non-pharmacological treatment methods (1, 6). Surgi-
cal treatment is extremely rare and used in the most
severe cases of soft tissue disorders, such as a complete
tendon rupture (6). These patients, especially the ones
who suffer from isolated mechanically conditioned
diseases, can often develop various complications, such
as relapses, which have an adverse effect on the quality
of their daily life. Therefore, patient education is im-
portant. Patient education can help in prevention of
relapses, making it easier to identify the disease in its
early stages and start treating it in a fast and efficient
way (2, 6, 8).

AIM OF THE RESEARCH

The aim of this paper is to gain insight into the pos-
sibilities of an integrated approach to the non-pharma-
cological treatment of painful shoulder syndrome by
analyzing literature data in accordance with the prin-
ciples of evidence-based medicine (EBM). The other
aim of this paper is to present an overview of research
data on the effectiveness of painful shoulder syndrome
treatment by the use of conventional methods of phys-
ical therapy. Our goal was to come to a conclusion re-
garding the effectiveness and consistency in the pro-
cess of rehabilitation of this disease as well as to ana-
lyze the use of modern technology in the non-pharma-
cological treatment of painful shoulder syndrome. This
could prove useful for the institutions which still do
not have access to modern technology used in physical
medicine and the rehabilitation of this disease.

METHODS AND SUBJECTS
Research methods

This prospective comparative study on the effective-
ness of certain forms of conventional physical therapy,
conducted at the Department of Physical Medicine, Re-
habilitation, and Rheumatology of the Clinical Hospital
Center Split, included 157 subjects suffering from pain-
ful shoulder syndrome whose relevant data were re-
corded before their introduction to physical therapy
and after 10 therapy sessions. Conventional passive
methods of physical therapy included: therapeutic ul-
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je treba dopuniti primjenom razli¢itih metoda NFL-a
(1, 6). Kirursko je lijecenje iznimno rijetko, a rabi se
kod najtezih posljedica recenih bolesti mekih tkiva kao
§to je, npr., potpuna ruptura tetiva (6). Ovi bolesnici,
poglavito kod izoliranih mehamicki uvjetovanih bole-
sti, mogu razviti komplikacije koje imaju nepovoljne
uc¢inka na kvalitetu Zivota. Stoga je u ovih bolesnika
iznimno vazna edukacija. Njome se smanjuje broj reci-
diva, bolest se prepoznaje u ranoj fazi, te se moze pri-
stupiti brzom i u¢inkovitom lijecenju (2, 6, 8).

CILJ ISTRAZIVANJA

Cilj su ovog rada uvid u mogucnosti i sjedinjeni pri-
stup NFL-a sindromu bolnog ramena analizom litera-
turnih navoda, a prema nacelima medicine utemeljene
na dokazima (EBM). Takoder, Zeljeli smo prikazati po-
datke istrazivanja o uc¢inku lije¢enja sindroma bolnog
ramena konvencionalnim metodama fizikalne terapije.
Time bi se mogli donijeti zakljucci o njihovoj u¢inko-
vitosti, usuglasiti postupci pri rehabilitaciji bolesti,
analizirati primjene modernih tehnologija u NFL-u
bolnog ramena te utvrditi Sto bi bilo korisno za sve one
ustanove koje jo$ ne raspolazu modernim tehnologija-
ma fizikalne medicine i rehabilitacije pri ovoj bolesti.

METODE ISTRAZIVANJA
I ISPITANICI

Metode istraZivanja

Komparativno istrazivanje uc¢inka pojedinih oblika
konvencionalne fizikalne terapije, koje je provedeno u
Zavodu za fizikalnu medicinu i rehabilitaciju s reuma-
tologijom Klini¢koga bolnickog centra Split, prospek-
tivna je studija provedena na 157 ispitanika sa sindro-
mom bolnog ramena, kod kojih su relevantni podatci
biljezeni prije pocetka fizikalne terapije te poslije 10
terapijskih procedura. Pasivne konvencionalne metode
fizikalne terapije ukljucivale su: terapijski ultrazvuk,
sonoforezu, interferentne struje, laser te krioterapiju.
Prije terapije i nakon nje mjereni su ovi parametri:
opseg pokreta u bolnom ramenu i u svim ravninama te
intenzitet boli. Opseg pokreta u ramenu (abdukcija ra-
mena, antefleksija ramena, retrofleksija ramena, unu-
tarnja i vanjska rotacija, udaljenost vertebrae promi-
nentis i stiloida pal¢ane kosti - tzv. udaljenost VP - S)
mjerio se goniometrom Universal Inclinometer UI01B,
prema nacelima klinicke kineziometrije, i centimetar-
skom vrpcom (tablica 1.) (8). Intenzitet boli mjerio se
horizontalnom vizualno-analognom skalom (VAS)
prema vrijednostima koje su upisivali bolesnici (4).

Svi podatci statisticki su analizirani, pri ¢emu su upo-
trijebljeni neparametrijski testovi (x*-test i Mann-Whit-
neyjev U-test), uz prag prihvacanja hipoteze p < 0,05.

Nakon toga smo, prema nacelima medicine uteme-
ljene na dokazima (EBM), pretrazili dostupnu literatu-
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TABLE 1. Range of motion measurement in the shoulder with a description of the patient’s position and placement of the goniometer
TABLICA 1. Mjerenje opsega pokreta u ramenu s opisom poloZaja bolesnika i postavljanja goniometra

Motion measured
/ Pokret koji se mjeri

Patient’s position
/ Polozaj bolesnika

Placement of the goniometer
/ Poostavljanje goniometra

Upper arm anteflexion
/ Antefleksija nadlaktice

Supine lying position, upper arm in adduction leaning
to the thorax / Leze¢i supinirani polozaj, nadlaktica
aducirana uz toraks

Lateral aspect of the upper arm
(above the elbow) / Lateralna strana
nadlaktice iznad lakta

Upper arm retroflexion
/ Retrofleksija nadlaktice

Prone lying position, upper arm in adduction leaning to the
thorax, shoulder fixed / LeZe¢i pronirani poloZaj, nadlaktica
aducirana uz toraks, a rame fiksirano

Lateral aspect of the upper arm
(above the elbow) / Lateralna strana
nadlaktice iznad lakta

Upper arm abduction
/ Abdukcija nadlaktice

Sitting position with upper arm in adduction
/ Sjededi polozaj, aducirane nadlaktice

Anterior aspect of the upper arm
(above the elbow)
/ Prednja strana nadlaktice iznad lakta

Horizontal abduction of the

Prone position, upper arm abduction at 90 degrees, lower

upper arm arm flexion across the surface, shoulder fixed
/ Horizontalna abdukcija / Pronirani polozaj, nadlaktica u abdukciji od 90°,
nadlaktice podlaktica flektirana preko podloge, rame fiksirano

Anterior or posterior aspect of the
upper arm (above the elbow)

/ Prednja ili straznja strana nadlaktice
iznad lakta

Horizontal adduction
of the upper arm

/ Horizontalna adukcija
nadlaktice

arm flexion at 90 degrees

podlaktica u fleksiji od 90°

Supine position, upper arm abduction at 90 degrees, lower

/ Supinirani polozaj, nadlaktica u abdukciji od 90°,

Anterior or posterior aspect of the
upper arm (above the elbow)

/ Prednja ili straznja strana nadlaktice
iznad lakta

Internal upper arm rotation
/ Unutarnja rotacija nadlaktice
fixed

Supine position, upper arm abduction at 90 degrees, lower
arm flexion at 90 degrees in the medial position, shoulder

/ Supinirani polozaj, nadlaktica u abdukciji od 90°, podlaktica
flektirana pod 90° u srednjem poloZzaju, a rame fiksirano

Dorsal aspect of the lower arm above
the radiocarpal joint

/ Dorzalna strana podlaktice iznad
radiokarpalnog zgloba

External upper arm rotation | Same as with internal rotation

/ Vanjska rotacija nadlaktice

/ Jednako kao pri unutarnjoj rotaciji

Same as with external rotation
/ Jednako kao pri unutarnjoj rotaciji

trasound, sonophoresis, interferential current therapy,
laser therapy, and cryotherapy. The following parame-
ters were measured before and after the treatment:
range of motion in the painful shoulder in all directions
and intensity of pain. The range of motion in the shoul-
der (shoulder abduction, shoulder anteflexion and ret-
roflexion, internal and external rotation, and distance
between vertebrae prominens and styloid radius (VP-S
distance)) was measured with a universal inclinometer
UI01B goniometer, in accordance with the principles of
clinical kinesiometrics and with a centimeter scale
measuring tape (Table 1) (8). Pain intensity was mea-
sured with a horizontal visual analogue scale (VAS),
and the value was entered by the patient (4).

All data were statistically analyzed using nonpara-
metric tests, X* test, and Mann-Whitney U test, with an
acceptance threshold hypothesis of p < 0.05.

Next, we researched the Cochrane Review Database,
which is accessible via the Cochrane Collaboration of-
ficial website, by analyzing the available medical litera-
ture and taking into account the standard principles of
evidence-based medicine (EBM). We also used data
from the PEDro database (Physiotherapy Evidence
Database) with the purpose of comparing our research
results with the results mentioned in the literature.
Thus, we used the available data in order to come to a
conclusion on the importance of modern technology
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ru. Podatke smo trazili u Cochraneovoj bazi podataka,
koja je slobodno dostupna na internetskim stranicama
organizacije The Cochrane Collaboration, i u Fiziotera-
pijskoj bazi podataka (engl. Physiotherapy Evidence
Database - PEDro), a radi usporedbe rezultata dobive-
nih nadim istrazivanjem s rezultatima u literaturnim
navodima. Pritom smo iz dostupnih podataka zaklju-
¢ivali i o vaznosti modernih tehnologija u postupnici-
ma lije¢enja sindroma bolnog ramena, istrazili njihove
prednosti u odnosu prema konvencionalnoj terapiji,
kao i slicnosti u uc¢incima tih dvaju pristupa NFL-a
sindromu bolnog ramena.

Ispitanici

Ispitanici su bili konsekutivni bolesnici s klinicki
potvrdenom dijagnozom sindroma bolnog ramena
postavljenom od specijalista fizijatra ili specijalista fizi-
jatra / supspecijalista reumatologa. U istrazivanje je
ukljuceno 157 bolesnika, ¢ije su tegobe trajale od 20 do
40 dana i bile karakterizirane znatno ograni¢enim
kretnjama u ramenom zglobu uz vrlo naglasenu bolnu
komponentu. Fizikalna se terapija provodila u ambu-
lantnim uvjetima 10 puta (2 tjedna, bez terapije tije-
kom subote i nedjelje). Na tablici 2. prikazani su demo-
grafski podatci (broj, dob i spol) ispitanika. Raspon
dobi bio je od 26 do 70 godina, a ujednacen je u svim
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in the treatment protocols for painful shoulder syn-
drome. We also researched the benefits of the use of
modern technology in comparison with conventional
methods of treatment, as well as the similarities in the
effectiveness of these two non-pharmacological ap-
proaches to the treatment of painful shoulder syn-
drome.

Subjects

This was a consecutive case series study which in-
cluded all eligible patients with a clinical diagnosis of
painful shoulder syndrome who were diagnosed by a
specialist in physical medicine and rehabilitation or by
a specialist in physical medicine with a subspecializa-
tion in rheumatology. The research included 157 pa-
tients with a disease duration of 20 to 40 days, with
severely limited movement in the shoulder joint ac-
companied by a feeling of intense pain. Physical thera-
py was conducted in the clinical center in the course of
10 sessions (in a period of 2 weeks, with no therapy
during weekends). Table 2 contains the patients’ demo-
graphic data (number, age, and sex). The study includ-
ed patients aged 26-70, divided into age-based therapy
groups of individuals of similar ages.

The patients who underwent the therapeutic ultra-
sound procedure (using the Cosmogamma Ultrasonic
Therapy M 32 device) were treated with a mobile ap-
plication technique with an intensity of 1.0 W/cm>
During this procedure the conductive agent used was
an ultrasound gel which does not interfere with the ac-
curacy of the test and causes no reactions on the skin.
Each therapeutic procedure lasted approximately 5
minutes.

Voltaren Gel (Diclofenac Sodium Gel) was used as a
conductive agent in the procedure of diclofenac sono-
phoresis and was applied to the painful shoulder of
each patient who underwent the therapeutic ultra-
sound procedure (using the Cosmogamma Ultrasonic
Therapy M 32 device). This was done by a mobile ap-
plication technique with an intensity of 1.0 W/cm2,
and each application procedure lasted approximately 5
minutes.

Interferential current therapy (IFC) was adminis-
tered in ten 15-minute sessions by using a 4-pole ap-
plication with a static interference generated within
the Cosmogamma IFA-3 device, with an interferential
frequency corresponding to the difference of both AC
sinusoidal waveforms in the 1-100 Hz range.

The patients in the group treated with low-level laser
therapy underwent 10 therapeutic procedures (in a pe-
riod of 10 days) and each therapeutic session, during
which they were exposed to a continuous-wave laser
beam emitted from the Cosmogamma Sistema 9000
device (Laser twin He+Ne/IR), lasted for 10 minutes.
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TABLE 2. Characteristics of the study groups
TaBLICA 2. Obiljezja ispitivanih skupina

Age

Procedure N Men Women (years)
/ Procedura / Muskarci | / Zene / Dob

(godine)
usS/uzv 33 17 16 47,10
SONOPHORESIS
SONOFOREZA 31 17 14 48,10
ICT / IFS 31 15 16 45,70
LASER 30 16 14 43,60
CRYO / KRIO 32 14 18 49,30
Total / Ukupno 157 79 78 46,76
Legend / Legenda:

US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis

/ sonoforeza diklofenakom

ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija

N = number of patients in the group / broj bolesnika u skupini

terapijskim skupinama, odnosno prosje¢na se dob nije
znatno razlikovala.

Bolesnici u kojih je primijenjen terapijski ultrazvuk
(uredaj Cosmogamma Ultrasonic Therapy M 32) treti-
rani su mobilnom tehnikom aplikacije, intenzitetom
od 1,0 W/cm?. Pritom se rabilo indiferentno kontaktno
sredstvo — komercijalno dostupan gel. Svaka terapijska
procedura trajala je po 5 minuta.

Svakom od bolesnika lijecenih ultrazvukom (uredaj
Cosmogamma Ultrasonic Therapy M 32) s diklofena-
kom kao kontaktnim sredstvom (sonoforeza) na bolno
je rame apliciran gel Voltaren (diklofenak) kao kon-
taktno sredstvo. Bolesnici su tretirani mobilnom teh-
nikom aplikacije, intenziteta od 1,0 W/cm?, uz trajanje
aplikacije od 5 minuta.

Interferentne struje (IFS) primijenjene su po 15 mi-
nuta ¢etveropolnom aplikacijom s njihovom stati¢ckom
interferencijom na uredaju Cosmogamma IFA-3, inter-
ferentnom frekvencijom koja odgovara razlici obiju
sinusoidnih izmjeni¢nih strujnih komponenta od 1 do
100 Hz.

Bolesnici u skupini lijecenoj laserom niskog intenzi-
teta (LASER) tretirani su 10 puta (dana) po 10 minuta
kontinuiranom laserskom zrakom uredaja Cosmo-
gamma Sistema 9000 (Laser Twin He-Ne/IR), valne
duljine 623,8 nm i izlazne snage od 5 mW.

U skupini bolesnika tretiranih kriomasazom masaza
se provodila kruznim pokretima ledom nastalim od
zaledenja 0,2 litre vode, a procedura je trajala 6 minuta.

Tijekom navedenih 10 dana primjene fizikalne tera-
pije nitko od ispitanika nije uzimao nikakvu medi-
kamentnu terapiju protiv boli i upale (analgetici, neste-
roidni antireumatici), a nitko nije istodobno provodio
ni kinezioterapiju. Podatci su prikupljani s pomocu
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The wavelength of the laser beam was 623.8 nm, and
the rated output was 5mW.

The group of patients treated by cryomassage under-
went massage performed by softly rubbing ice (ob-
tained by freezing 0.2 liters of water) onto the painful
area using circular motions during a 6-minute session.

Throughout the whole physical therapy period in the
duration of 10 days, none of the subjects were taking
any pain-relieving and anti-inflammatory medications
(analgesics, non-steroidal antirheumatics) and none of
them were simultaneously exposed to kinesiotherapy.
The data were collected through a series of carefully
structured questionnaires. The subjects were given an
informed consent form to read prior to the start of the
procedure and they agreed to take part in this study by
signing it.

RESULTS
Research results

By conducting a prospective study whose aim was to
objectivize the effectiveness of conventional methods
of physical therapy commonly used for the treatment
of painful shoulder syndrome (therapeutic ultrasound,
diclofenac sonophoresis, laser therapy, interferential
current therapy, cryotherapy), we found a general im-
provement in the measured parameters of functional
capacity and pain intensity.

The research yielded the following results, displayed
in Tables 3-9:

— statistically significant improvement of shoulder

abduction in all groups, excluding those treated
by cryotherapy (Table 3);

— statistically significant improvement of shoulder
anteflexion in all groups, with the most notable
results in the groups treated by interferential cur-
rent therapy (Table 4);

— statistically significant improvement of shoulder
retroflexion in all groups, with the most notable
results in the groups treated by interferential cur-
rent therapy (Table 5);

— statistically significant improvement of internal
shoulder rotation in all groups (Table 6);

— statistically significant improvement of external
shoulder rotation in all groups, excluding those
that underwent laser therapy, and with the most
notable effect in the group treated by interferen-
tial current therapy (Table 7);

— statistically significant reduction of the VP-S dis-
tance in all groups, excluding the one that under-
went laser therapy (Table 8);

— statistically significant reduction of pain intensity
(measured with a visual analog scale (VAS)) in all
groups, with the most notable results in patients
who underwent diclofenac sonophoresis and laser
therapy (Table 9).
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TaBLE 3. Changes in the shoulder range of motion:
shoulder abduction (°)
TABLICA 3. Promjene pokretljivosti ramena:
abdukcija ramena (°)

e 0 10 P

Us/uzv 33 | 79,03 (+ 14,8) | 93,22 (+ 10,8) | < 0,05
ggggggﬁé{gm 31 | 81,40 (+ 16,1) | 94,20 (+ 14,6) | < 0,05
ICT / IFS 31 | 758(+17,0) | 87,9 (+89) |<0,05
LASER 30 | 69,5 (+14,1) | 80,83 (+12,9) | < 0,05
CRYO / KRIO 32 | 77,09 (+ 16,1) | 88,54 (+ 18,1) | > 0,05

Legend / Legenda:
US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijecenja
10 = value after 10 therapeutic procedures

/ vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti

posebno osmisljenih upitnika, a ispitanici su pret-
hodno procitali informacije i potpisali suglasnost za
sudjelovanje u ispitivanju.

REZULTATI
Rezultati istraZivanja

Provodeci prospektivno istrazivanje radi objektivizi-
ranja ucinaka konvencionalnih oblika fizikalne terapi-
je, koji se u nasoj ustanovi najce$ce primjenjuju za lije-
¢enje bolesnika sa sindromom bolnog ramena (tera-
pijski ultrazvuk, sonoforeza diklofenakom, laser, in-
terferentne struje, krioterapija), opéenito smo nasli
poboljsanje u mjerenim parametrima funkcionalnog
kapaciteta i stupnja boli.

Rezultati koje smo zabiljezili, kako slijedi, prikazani
su na tablicama 3. - 9.:

— statisticki znacajno povecanje abdukcije ramena u
svim skupinama bolesnika, osim u onih koji su
lije¢eni krioterapijom (tablica 3.)

— statisticki znacajno povecanje antefleksije rame-
na u svim skupinama bolesnika, a najizrazenije
u onih §to su lijeceni interferentnim strujama (ta-
blica 4.)

- statisticki znacajno povecanje retrofleksije rame-
na u svim skupinama bolesnika, a najizrazenije u
onih koji su lijeceni interferentnim strujama (ta-
blica 5.)

— statisticki znacajno povecanje unutarnje rota-
cije ramena u svim skupinama bolesnika (tabli-
cab6.)

19



Original scientific paper

Vlak I. et al. Non-pharmacological treatment of painful shoulder syndrome — comparative research

TABLE 4. Changes in the shoulder range of motion:
shoulder anteflexion (°)
TABLICA 4. Promjene pokretljivosti ramena:
antefleksija ramena (°)

TaBLE 6. Changes in the shoulder range of motion:
internal shoulder rotation (°)
TABLICA 6. Promjene pokretljivosti ramena:
unutarnja rotacija ramena (°)

Procedure Procedure
/ Procedura N 0 10 P / Procedura N 0 10 P
US/ UZV 33| 129,19 (+ 21,4) | 145,80 (+ 18,2) | < 0,05 US/ UZV 33| 50,03 (£9,8) | 65,32 (12,3) | <0,05
SONOPHORESIS SONOPHORESIS
SONOFOREZA | 31| 128,14 (£19,8) | 146,91 (+ 20,0) | <0,05 SONOFOREZA | 31| 51,08 (+10,9) | 66,00 (+ 10,0) | <0,05
ICT / IFS 31| 127,30 (£ 36,8) | 165,9 (+27,3) | < 0,001 ICT / IFS 31| 36,20 (£7,6) | 48,80 (+ 10,6) | < 0,05
LASER 30 | 130,62 (£ 21,2) | 143,12 (+ 25,8) | < 0,05 LASER 30 | 40,45 (£ 12,9) | 65,83 ( 14,2) | < 0,05
CRYO / KRIO 32 | 134,67 (£ 25,0) | 153,70 (+ 18,2) | < 0,05 CRYO / KRIO 32| 48,54 (+8,8) | 63,04 (+12,4) | <0,05
Legend / Legenda: Legend / Legenda:
US / UZV = therapeutic ultrasound / terapijski ultrazvuk US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom / sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijecenja 0 = value before the treatment / vrijednost prije lijecenja
10 = value after 10 therapeutic procedures 10 = value after 10 therapeutic procedures
/ vrijednost nakon 10 terapijskih procedura / vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti P = statistical significance level / statisticka razina znacajnosti
TABLE 5. Changes in the shoulder range of motion: TaBLE 7. Changes in the shoulder range of motion:
shoulder retroflexion (°) external shoulder rotation (°)
TABLICA 5. Promjene pokretljivosti ramena: TABLICA 7. Promjene pokretljivosti ramena:
retrofleksija ramena (°) vanjska rotacija ramena (°)
Procedure Procedure
/ Procedura N 0 10 P / Procedura N 0 10 P
US/ UZV 33| 3826 (£13,2) | 47,74 (¢ 10,1) | < 0,05 US/ UZV 33 | 51,67 ( 14,2) | 62,83 (+ 10,4) | <0,05
SONOPHORESIS SONOPHORESIS
SONOFOREZA 31| 37,91 (%38,8) 58,32 (£9,1) | <0,05 SONOFOREZA 31 | 49,47 (£ 15,8) | 61,82 (£ 11,9) | <0,05
ICT / IFS 31| 27,11 (£12,9) | 42,7 (x84) | <0,01 ICT / IFS 31| 35,00 (x 12,7) | 67,92 (z 13,5) | < 0,001
LASER 30 | 38,12 (£11,7) | 52,08 (+ 12,8) | <0,05 LASER 30 | 57,61 (£20,1) | 63,04(x92) | >0,05
CRYO / KRIO 32 | 45,64 (£ 14,1) | 54,83 (£ 13,8) | <0,05 CRYO / KRIO 32 | 55,67 (+£17,2) | 67,74 (+ 10,4) | <0,05
Legend / Legenda: Legend / Legenda:

US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijeCenja
10 = value after 10 therapeutic procedures

/ vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti

No adverse effects of physical therapy occurred dur-
ing the research; no treatment withdrawals were re-
corded.

Overview of literature data

The data found in the Cochrane library and PEDro
databases were important for enabling a comparison
with our research results. The effectiveness of specific
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US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijecenja
10 = value after 10 therapeutic procedures

/ vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti

— statisticki znacajno povecanje vanjske rotacije ra-
mena u svim skupinama bolesnika, osim u onih
$to su lijeceni laserom, a najizrazeniji ucinak po-
stignut je u skupini lije¢enih interferentnim stru-
jama (tablica 7.)

— statisticki znacajno krac¢a udaljenost VP - S u
svim skupinama bolesnika, osim u onih lijecenih
laserom (tablica 8.)
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TaBLE 8. Changes in the shoulder range of motion:
VP-S distance (cm)
TABLICA 8. Promjene pokretljivosti ramena:
udaljenost VP - S (cm)

oot |N| 0 10 P

Us/uzv 33| 40,27 (+85) | 3538 (+71) | <0,05
§8§8§g§§§§15 31| 41,11 (+4,9) | 37,01 (+82) | <0,05
ICT / IFS 31| 50,70 (+9,8) | 40,2(+8,1) |<0,05
LASER 30 | 43,04 (+10,2) | 37,87 (+9,0) | > 0,05
CRYO / KRIO 32| 38,03(+4,2) | 34,96 (+39) | <0,05

Legend / Legenda:
US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijecenja
10 = value after 10 therapeutic procedures

/ vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti

exercises on the short-term treatment effect and recov-
ery of the rotator cuff with long-term improvement of
the shoulder function were determined in 26 controlled
studies of mediocre methodological quality (2, 9, 10).
Their results were expected and they were mentioned in
the introductory part of this paper, but they were not
considered in comparison with our research due to the
fact that our research was focused on different methods
of conventional physical therapy. In the treatment of su-
praspinatus muscle tendinitis, the results of laser thera-
py were not significantly better than the placebo treat-
ment results, but they were significantly superior to the
placebo results in the treatment of adhesive capsulitis of
the shoulder (10). In the treatment of calcific tendinitis,
pulsed electromagnetic field therapy (PEMFT) and ul-
trasound therapy had a far better analgesic effect than
placebo. In the treatment of painful shoulder syndrome
(different diagnoses) and adhesive capsulitis, therapeu-
tic ultrasound as monotherapy had no significant anal-
gesic effect. Moreover, no significant analgesic effect
was obtained by the use of combination therapy con-
sisting of ultrasound therapy and exercises compared to
ultrasound monotherapy (10).

Regarding the effect of extracorporeal shock wave
therapy (ESWT) on rotator cuff changes in painful
shoulder syndrome with or without calcific deposits, in
the overview of the Cochrane library database, which
included 32 research studies (2281 subjects) conducted
on patients with calcific deposits, 5 studies conducted
on patients without calcific deposits, and 2 studies con-
ducted on patients with and without calcific deposits,
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TABLE 9. Change in intensity of pain (VAS)
TABLICA 9. Promjena intenziteta bola (VAS)

Procedure

/ Procedura N v & 1

US/uzv 33 8,7 4,6 < 0,05

SONOPHORESIS

SONOFOREZA 31 8,8 34 < 0,001

ICT / IES 31 8,7 4,7 < 0,05

LASER 30 8,9 3,2 < 0,001

CRYO / KRIO 32 8,8 4,5 < 0,05
Legend / Legenda:

US / UZV = therapeutic ultrasound / terapijski ultrazvuk
SONOPHORESIS / SONOFOREZA = diclofenac sonophoresis
/ sonoforeza diklofenakom
ICT / IFS = interferential current therapy / interferentne struje
LASER = low-level laser therapy / laser niskog intenziteta
CRYO / KRIO = cryotherapy / krioterapija
N = number of patients in the group / broj bolesnika u skupini
0 = value before the treatment / vrijednost prije lijecenja
10 = value after 10 therapeutic procedures

/ vrijednost nakon 10 terapijskih procedura
P = statistical significance level / statisticka razina znacajnosti

— statisticki znacajno smanjenje intenziteta boli
(mjereno VAS-om) u svim skupinama, a najvise
kod bolesnika lije¢enih sonoforezom (diklofenak)
i laserom (tablica 9.).

Tijekom istrazivanja nisu prijavljeni nijedan nezelje-

ni uc¢inak provedene fizikalne terapije niti odustajanje
od zapocetog tretmana.

Rezultati pretraZivanja literature

Literaturni podatci iz Cochraneove baze i Fiziote-
rapijske baze podataka (PEDro) bili su vazni za uspo-
redbu s nadim istrazivanjem. Iz 26 kontroliranih stu-
dija srednje ocijenjene metodoloske kvalitete utvrdena
je ucinkovitost specificnih vjezba na kratkotrajan uci-
nak lijecenja i oporavak rotatorne mansete, uz dugo-
trajno pobolj$anje funkcije ramena (2, 9, 10). Takvi su
podatci bili i ocekivani te su navedeni u uvodnom dije-
lu, ali nisu razmatrani u usporedbi s nasim istraziva-
njem, jer se ono odnosilo na razlicite oblike konven-
cionalne fizikalne terapije. Terapija laserom nije bila
bolja od placeba pri lije¢enju tendinitisa supraspinatu-
sa, dok je kod adhezivnog kapsulitisa bila znatno bolja
od placeba (10). Terapija pulsiraju¢im elektromagnet-
skim poljem ili ultrazvukom imala je bitno bolji anal-
getski ucinak od placeba pri lije¢enju kalcificirajuceg
tendinitisa (10). Terapijski ultrazvuk nije pokazao
znatniji analgetski u¢inak ni kod bolnog ramena (razli-
¢ite dijagnoze) ni kod adhezivnog kapsulitisa, ni pri
samostalnoj primjeni niti u kombinaciji ultrazvuka i
vjezba, a u odnosu prema samo ultrazvuku (10).

Sustavnim pregledom literature o utjecaju udarnog
vala (engl. Extracorporeal shockwave therapy — ESWT)
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the effects of ESWT (=0.2 - 0.4 mJ/mm?) were re-
searched. ESWT was compared to the placebo, a small
dose of the ESWT, a local glucocorticoid infiltration
and the application of the transcutaneous electrical
nerve stimulation (TENS) method (11). The results
showed that the majority of patients experienced a re-
duction of pain intensity (by 50% and more) and an
increase of functional capacity when compared to the
control subjects, with adverse effects of the therapy re-
corded in 3-19% of cases, regarding the dose (11). An
improved therapeutic effect was related to the applica-
tion of larger therapeutic doses of ESWT. Wu et al not-
ed that the application of larger doses of the ESWT had
a significantly better long-term effect on the treatment
of calcific tendinitis of the shoulder (12). The use of the
ESWT was also proven to be very effective in combina-
tion therapies, for instance, in addition to electromag-
netic transduction therapy (EMTT) (13).

In the following systematic overview of the Co-
chrane library database, the effect of electrotherapy on
rotator cuff diseases was researched by investigating its
effect on the reduction of pain and the increase of
functional capacity in painful shoulder syndrome as
well as by focusing on the effect of therapeutic ultra-
sound and low-level laser therapy (LLLT). This study
included the results of 47 research studies conducted
on 2388 subjects. The majority of patients in those re-
search studies had no calcific deposits in the rotator
cuff (14). Even though the quality of results in this
study was evaluated as low, it was shown that ultra-
sound has a short-term beneficial effect in the treat-
ment of symptoms which appear in patients who suffer
from painful shoulder syndrome, and especially in
those who have calcific deposits. LLLT proved to be
more effective than placebo, as opposed to pulsed elec-
tromagnetic field therapy (PEMFT). TENS proved to
be superior to placebo, and it was recommended that
future similar research studies should be designed to
obtain more reliable results, even though noted posi-
tive effect of LLLT and TENS in the reduction of pain
intensity and the increase of functional capacities was
undeniable. It must be noted that no side-effects were
reported and that the issue of more frequent use of
combination therapy as opposed to monotherapy with
this method of non-pharmacological treatment was
presented.

Individual, smaller research studies of high-intensity
laser therapy (HILT) conducted on a smaller number
of subjects (42 patients) have proven this therapy to be
effective — even after a short-term session resulted in
undeniable, such as a reduction of pain intensity and
functional disability of patients suffering from sub-
acromial impingement syndrome (SAIS) (15). More-
over, in some cases it was proven that HILT used in
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kod sindroma bolnog ramena na promjene rotatorne
mansete s kalcifikatom u njoj ili bez njega, u Cochra-
neovoj su bazi nadena 32 istrazivanja na 2281 bolesni-
ku s kalcifikatom, njih 5 na bolesnicima bez kalcifikata
i 2 istrazivanja na mijesanoj populaciji bolesnika s kal-
cifikatom i bez njega. Tim su istrazivanjima praceni
uc¢inci ESWT-a (0,2 - 0,4 mJ/mm? pa navie) u odnosu
prema placebnoj skupini, prema niskoj dozi jednake
terapije, zatim u odnosu prema infiltraciji glukokorti-
koida te s obzirom na aplikaciju transkutane elektri¢ne
zivéane stimulacije (engl. Transcutaneous Electrical
Nerve Stimulation — TENS) (11). Rezultati su pokazali
da je u najveceg broja ispitanika doslo do znatnog sma-
njenja boli (50% i vide) te povecanja funkcionalnih
sposobnosti u odnosu prema kontrolnim skupinama.
Pritom je neZeljene ucinke terapije prijavilo 3 — 19%
bolesnika, s tim da je problematizirana doza udarnog
vala kao standarda terapije (11). Bolji terapijski u¢inak
veze se uz primjenu visih terapijskih doza ESWT-a.
Tako prema istrazivanju Wua i suradnika, znatno bolji
i dugotrajniji u¢inak na kalcificirajuci tendinitis rame-
na ima primjena visih terapijskih doza (12), a ESWT se
pokazao vrlo uc¢inkovit i u kombiniranim terapijama,
npr., uz elektromagnetsku transdukcijsku terapiju (13).

Sljede¢im sustavnim pregledom literature iz Cochra-
neove baze pratio se ucinak elektroterapije na bolesti
rotatorne mansete s obzirom na smanjenje boli i pove-
¢anje funkcionalnih mogu¢nosti kod sindroma bolnog
ramena, a s naglaskom na ucinke terapijskog ultrazvu-
ka, lasera male izlazne snage (LLLT), TENS-a i pulsira-
ju¢ega magnetskog polja. Obuhvaceni su rezultati 47
istrazivanja, provedena na 2388 bolesnika, od kojih
najveci broj nije imao kalcifikate u rotatornoj manseti
(14). Tako je kvaliteta dokaza u toj studiji ocijenjena
slabom, pokazalo se da ultrazvuk kratkotrajno u¢inko-
vito djeluje na simptome u bolesnika s bolnim rame-
nom, osobito kod onih koji imaju kalcifikate. LLLT je
bio uc¢inkovitiji od placeba, za razliku od pulsirajucega
magnetskog polja. TENS se pokazao boljim od place-
ba, pri ¢emu je preporuceno da buduca sli¢na istrazi-
vanja budu koncipirana tako da postignu znatno vecu
snagu dokaza. Ipak, pozitivan ucinak tih dviju metoda
na smanjenje boli i povecanje funkcionalnih mogu¢-
nosti neprijeporan je. Valja napomenuti da nuspojave
nisu prijavljene, a postavljeno je pitanje ¢eS¢e primjene
kombinirane terapije ovim na¢inom NFL-a u odnosu
prema monoterapiji.

Pojedinacna istrazivanja o utjecaju lasera visokog in-
tenziteta (HILT), provedena na manjem broju ispitani-
ka (42 bolesnika), pokazala su znatnu u¢inkovitost ove
terapije: ve¢ je kratkotrajan tretman bitno utjecao na
smanjenje boli i onesposobljenosti bolesnika sa sindro-
mom subakromijskog sraza (15), a u nekih se bolesni-
ka pokazalo da dobrim rezultatima lijecenja HILT-om
pridonosi i kombinacija s drugim terapijskim opcija-
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combination with other non-pharmacological treat-
ment methods, such as the kinesio taping method, was
even more efficient.

We had a short-term option of working on borrowed
devices (manufactured by the kinesis company BLT)
and in that time we were able to experience the effects
of extracorporeal shock wave therapy (ESWT) and
high-intensity laser therapy (HILT) at first hand. We
came to the conclusion that both of these methods are
efficient.

In our department the short-term experimental use
of ESWT and HILT resulted in a significant reduction
of pain intensity in patients suffering from painful
shoulder syndrome. More precisely, a total of 16 pa-
tients underwent extracorporeal shock wave therapy
(ESWT) (VAS difference after application was p < 0.01)
(18) and a total of 20 patients underwent high-intensi-
ty laser therapy (HILT) (VAS difference after applica-
tion was p < 0.0001) (19). The objective disadvantage
of these research studies was the small number of sub-
jects. Nonetheless, the results are in line with the afore-
mentioned studies, which were also conducted on
small cohorts of subjects.

DISCUSSION

Due to the fact that our institution, like numerous
other institutions in Croatia, does not have access to
modern technology in the field of physical medicine
and rehabilitation, we have tried to present an over-
view of our research results in order to objectivize the
actual treatment options for patients suffering from
painful shoulder syndrome through the use of conven-
tional methods of physical therapy and rehabilitation
which yielded positive results. In addition to that, by
researching databases and trying to draw conclusions
on the basis of EBM, we obtained results which point
to the fact that the treatment protocols used in such
patients should be based on non-pharmacological
treatment. It has been recorded, both in large random-
ized controlled trials as well as in our research, that
these treatment methods have very few reported ad-
verse effects. Through the use of modern technology; it
is possible to get more impressive treatment results in
comparison with conventional therapy methods, and
ESWT and HILT were highlighted as the most efficient
treatment methods in that regard (11-13). It should be
noted that, according to large research studies (10) and
data from the literature, medical exercises generally
produce the best treatment results (1, 2, 20). However,
it can be said that this may be quite controversial when
it comes to drawing conclusions, because the type of
exercises, their intensity, frequency of exercise cycles,
modification according to various age groups, and
other elements are rarely explicitly stated, which makes
it more difficult to draw proper conclusions about their
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ma NFL-a, npr., s kinezioloskim vrpcama (engl. Kine-
sio Taping) (16, 17).

Kratkotrajan rad u nasem Zavodu na posudenim
uredajima (proizvodaca BTL) omogucio nam je stjeca-
nje osobnih iskustava o u¢inku monoterapije udarnim
valom (ESWT) i laserom visokog intenziteta (HILT) te
pokazao da su obje ove metode ucinkovite. Naime, kod
bolesnika sa sindromom bolnog ramena postignuta je
znatna redukcija boli, i to s pomo¢u ESWT-a kod 16
bolesnika (razlika na VAS-u poslije aplikacije p < 0,01)
(18) te kod 20 bolesnika lije¢enih HILT-om (razlika na
VAS-u poslije aplikacije p < 0,0001) (19). Objektivni
nedostatak ovih istrazivanja bio je malen broj ispita-
nika, ali se rezultati uklapaju u prije navedene referen-
cije koje, medutim, takoder nisu imale velike kohorte
ispitanika.

RASPRAVA

U nasoj se ustanovi, kao ni u brojnim drugim usta-
novama u Hrvatskoj, zasad ne mogu rabiti moderne
tehnologije iz podrucja fizikalne medicine i rehabilita-
cije. Stoga smo, prikazujuci rezultate svojeg istraziva-
nja, pokusali objektivizirati stvarne mogucnosti lijece-
nja bolesnika sa sindromom bolnog ramena primje-
nom konvencionalnih metoda fizikalne medicine i
rehabilitacije te smo nasli pozitivne rezultate. Osim
toga, pretrazivanjem baza podataka i izvodenjem za-
klju¢aka na temelju EBM-a nasli smo dokaze da kod
tih bolesnika u protokolima lijecenja treba primjenji-
vati NFL. Zabiljezeno je da ta metoda lije¢enja ima vrlo
malo prijavljenih nezeljenih u¢inaka i u velikim kon-
troliranim randomiziranim studijama i u nagem istra-
zivanju. Moderne tehnologije pokazuju impresivnije
rezultate lijecenja u odnosu prema konvencionalnoj
terapiji pa su ESWT i HILT istaknuti kao najkvalitet-
nije metode (11 - 13). Potrebno je naglasiti da u veli-
kim studijama (10), a i prema stru¢noj literaturi, naj-
bolji u¢inak pri lijecenju imaju medicinske vjezbe (1, 2,
20). Medutim, tu se uvijek nademo na ,,skliskom tere-
nu“ pri izvodenju zakljucaka, jer se rijetko gdje izrije-
kom navodi vrsta vjezba, njihov intenzitet, ucestalost
vjezbovnih ciklusa, prilagodba dobnim skupinama i
dr. pa nam to znatno otezava izvodenje pravilnih za-
klju¢aka o njihovoj uc¢inkovitosti i medusobnoj uspo-
redivosti. Upravo zbog toga u svojem smo se radu
usredotocili na druge oblike NFL-a, pokusavaju¢i isko-
ristiti bolju klasificiranost rezultata koji su medusobno
lakse usporedivi. Cinjenica jest da ni takvih studija
nema previse pa velik broj nadenih istrazivanja, nave-
denih na pocetku Cochraneovih sustavnih pregleda,
na kraju otpadne zbog neujednacenosti i neusporedi-
vosti podataka, kao $to je to i inace slucaj kod radova
koji su evaluirali NFL. Svakako treba istaknuti jo$
jedan problem u vezi s modernim tehnologijama:
zasad jo§ nema dovoljno podataka za sve tehnoloski
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effectiveness and comparability. Due to this fact, in this
paper we have focused our attention on other methods
of non-pharmacological treatment by trying to use a
better classification of results to make them more com-
parable. It is a well-known fact that there is a small
number of such studies; thus the majority of research
studies referred to at the beginning of the Cochrane
systematic reviews were eventually dropped due to in-
consistencies and incomparability of data, as was the
case with most papers which were focused on the eval-
uation of non-pharmacological treatment methods. It
is also important to note another problem regarding
modern technology, namely the fact that there is a seri-
ous lack of data related to all technologically advanced
treatment modalities (such as radiofrequency (RF) or
super inductive systems (SIS)), which are only men-
tioned in individual studies with a relatively small
number of subjects (21).

Conventional methods of physical therapy are still
widely used, which is extremely important for us due
to the fact that the majority of our public health facili-
ties still lack experience in the use of modern and more
expensive technology or do not have access to it. These
conventional modalities, whose effects were evaluated
by EBM methods, proved to be efficient and harmless
(14-16). The results of our research also corroborate
this conclusion: the evaluated methods in our research
proved to be effective as well as harmless. It should also
be stated that the most effective method related to
the increase of functional capacity of the painful shoul-
der proved to be interferential current therapy, because
its application had the statistically most significant ef-
fect on the increase of anteflexion and retroflexion as
well as external rotation of the painful shoulder. This
comes as no surprise when we consider the action
mechanism of these medium-frequency (Nemec) cur-
rents, which are generated by two sinusoidal alternat-
ing currents that overlap in intensity, phase, and fre-
quency, and whose interference occurs deep within the
tissue; thus they have better depth efficiency than other
methods.

In accordance with the common and expected anal-
gesic effects of various physical therapy methods (22),
the best analgesic effects were noted in the use of sono-
phoresis, due to the direct activity of its pharmacologi-
cally active substance (diclofenac), which has analgesic
as well as anti-inflammatory properties, as well as with
the use of low-level laser therapy.

In accordance with the aforementioned, our research
has shown that our results are in line with those pub-
lished in the Cochrane systematic review (14, 22).
Therefore, conventional therapy methods can be re-
garded effective in the treatment of painful shoulder
syndrome in environments without access to modern
technology such as ESWT and HILT.
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napredne modalitete lije¢enja (npr., radiofrekvencija,
superinduktivni sustavi) pa nailazimo tek na poje-
dinac¢ne studije s relativno malenim brojem ispitani-
ka (21).

Konvencionalne metode fizikalne terapije i nadalje
su sveprisutne, a za nas je to osobito vazno jer u najve-
¢em broju drzavnih institucija joS nemamo previse
iskustava ni mogu¢nosti uporabe modernih i skupljih
tehnologija. Ti konvencionalni modaliteti, ¢iji su ucin-
ci evaluirani metodama EBM-a, pokazali su se u¢inko-
vitima i neStetnima (14 - 16). I rezultati naseg istrazi-
vanja podupiru takav zakljucak, odnosno evaluirane
metode bile su na kraju i u¢inkovite i nestetne. Mozda
bi trebalo izdvojiti ¢injenicu da su se kao najucinko-
vitija metoda, s obzirom na povecanje funkcionalnog
kapaciteta bolnog ramena, pokazale interferentne stru-
je, jer je njihova primjena imala statisticki najznacaj-
niji uc¢inak na povecanje i antefleksije i retrofleksije,
kao i vanjske rotacije bolnog ramena, To ne iznenaduje
kada znamo mehanizam djelovanja tih srednje fre-
kventnih struja: one nastaju iz dviju sinusoidnih izmje-
ni¢nih struja koje se preklapaju u intenzitetu, fazi i fre-
kvenciji, a interferencija se dogada u dubinskim tkivi-
ma pa te tzv. Nemecove struje imaju jace dubinsko
djelovanje od ostalih upotrijebljenih metoda.

Sukladno uobicajenim i ocekivanim analgetskim
uc¢incima razlicitih oblika fizikalne terapije (22) naj-
bolje analgetsko djelovanje postigle su sonoforeza,
zbog njezina izravnog djelovanja farmakoloski aktivne
supstancije koja ima i analgetsko i protuupalno djelo-
vanje (diklofenak), te laser niskog intenziteta.

Dakle, nase istrazivanje daje nam pravo da kazemo
kako su nasi rezultati u skladu s onima objavljenima u
Cochraneovu sustavnom pregledu (14, 22). Stoga kon-
vencionalnu terapiju i nadalje mozemo pozicionirati
kao ucinkovitu za lije¢enje sindroma bolnog ramena u
situacijama kada nemamo na raspolaganju moderne
tehnologije poput ESWT-a i HILT-a.

ZAKLJUCAK

Svojim istrazivanjem na uzorku bolesnika sa sindro-
mom bolnog ramena potvrdili smo pozitivne ucinke
NFL-a primjenom konvencionalnih metoda fizikalne
medicine u tih bolesnika pa ih treba ostaviti u protoko-
lima lijeCenja ove izvanzglobne reumatske bolesti. Pri-
tom valja znati da moderne tehnologije nude brze i
ucinkovitije rezultate, a osobito u sinergiji s medicin-
skim vjezbama bolesnicima omogucavaju brzu i znat-
nu redukciju boli te povecanje funkcionalnog kapaci-
teta ramena. Medutim, u sluc¢ajevima kad jo$ nije do-
stupna primjena modernih tehnologija pri NFL-u bol-
nog ramena, ucinkovitima su se pokazale i metode
konvencionalne fizikalne terapije, a tomu pridonose i
rezultati pretrazivanja dostupne literature. Dobra
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CONCLUSION

Our research, conducted on a sample of patients
who suffer from painful shoulder syndrome, has con-
firmed the positive effects of conventional methods of
physical therapy as part of non-pharmacological treat-
ment of this disorder, and which should be incorpo-
rated in the protocols for the treatment of this extra-
articular rheumatic disease. It was concluded that the
use of modern technology offers faster and more efhi-
cient results, and that this technology, in addition to
medical exercises, enables the patients to experience a
fast and a significant reduction of pain intensity and an
increase in the functional capacity of the shoulder.
However, in the settings of non-pharmacological treat-
ment of painful shoulder syndrome in which access to
modern technology is still not widely available, the
methods of conventional physical therapy have proven
to be effective. The results of our literature data re-
search confirm this conclusion. Non-pharmacological
treatment methods and all of their modalities are well-
tolerated, which gives them additional value.

CONFELICT OF INTEREST STATEMENT: Authors declare
no conflict of interest.
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podnosljivost zajednicko je obiljezje svih modaliteta
NFL-a, §to im daje dodatnu vaznost i vrijednost.

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

Translated on English/Prijevod na engleski
Eva MANDIC
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ABSTRACT

Rheumatoid arthritis (RA) is a disease that requires regular monitoring of therapeutic efficacy and patients” quality
of life (QOL). The aim of this study is to determine the influence of disease activity and duration, as well as functional
disability, on the patients’ perception of satisfaction with the provided care, and to evaluate the satisfaction with respect
to the patient-physician relationship and the factors that affect the patients’ satisfaction level.

The observational non-interventional study included 53 consecutive RA patients who regularly attend the out-
patient clinic. Prior to the scheduled examination the patients completed a standardized Patient Satisfaction Question-
naire and a Health Care Assessment Questionnaire (HAQ). The patients were divided according to their HAQ score,
disease activity measured by DAS28 score (Disease Activity Score 28), disease duration, and presence of bDMARDs
(biologic disease-modifying antirheumatic drugs) in therapy.

The results showed that the patients were largely satisfied with the service provided. The highest scores were
achieved in the categories of the technical quality and competence of the physician and the doctor’s attitude towards
the patient. The lowest scores were related to the inability of an easy telephone access or emergency consultation and
to the time spent in the waiting room. The level of disease activity did not significantly affect the degree of satisfaction
with the provided health care. Additionally, patients who were classified as having severe to very severe disability
by HAQ score had slightly lower satisfaction rates in all examined categories. Furthermore, patients treated with
bDMARD:s and those with disease lasting more than five years reported higher satisfaction rates in all categories.

In conclusion, patients with a higher degree of disability experience a slightly lower level of satisfaction with
medical care, whereas patients with long-standing disease and those treated with bDMARDs report higher levels of
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satisfaction with the specialist care. Satisfaction with the professional service provided in the specialist rheumatology
unit can contribute to the improvement of the patients’ perception of satisfaction with QOL.

Keyworps: Arthritis, rheumatoid - drug therapy, psychology; Biological products - therapeutic use; Severity of
illness index; Patient satisfaction; Physician-patient relation; Patient reported outcome measures; Rheumatology;
Surveys and questionnaires

SAZETAK

Reumatoidni artritis (RA) bolest je koja nalaze kontinuirano pracenje ucinkovitosti lije¢enja i kvalitete Zivota
bolesnika. Ciljevi istrazivanja bili su utvrdivanje utjecaja aktivnosti bolesti na percepciju zadovoljstva bolesnika, evalu-
acija zadovoljstva bolesnika odnosom lije¢nik - pacijent te identifikacija ¢imbenika koji utje¢u na razinu zadovoljstva.

Ova presje¢na opservacijska neintervencijska studija obuhvatila je 53 konsekutivna bolesnika s RA koji su dolazi-
li na redovite ambulantne preglede u Zavod za klinicku imunologiju i reumatologiju. Bolesnici su prije pregleda ispu-
nili standardizirani Upitnik o zadovoljstvu pacijenata te Upitnik o procjeni opéega zdravstvenog stanja (HAQ). Ispita-
nici su podijeljeni u skupine prema vrijednostima rezultata HAQ-a, aktivnosti bolesti i njezinu trajanju te ovisno o
tome primaju li biolosku terapiju.

Rezultati istrazivanja pokazali su da su bolesnici uvelike zadovoljni pruzenom uslugom. Najvi$e ocjene postignu-
te su u kategorijama tehnicke kvalitete i kompetentnosti lije¢nika te odnosa lije¢nika prema bolesniku. Najnize ocjene
zadovoljstva odnosile su se na nemogucnost jednostavnoga telefonskog pristupa ili izvanredne konzultacije te na du-
ljinu ¢ekanja u ¢ekaonici.

Razina aktivnosti bolesti mjerena prema DAS 28-SE (engl. Disease Activity Score 28) nije bitno utjecala na stupanj
zadovoljstva bolesnika pruzenom uslugom. Nadalje, bolesnici koji su prema HAQ-u ubrojeni u skupinu teske do vrlo
teske onesposobljenosti javili su diskretno nizi stupanj zadovoljstva u svim ispitivanim kategorijama. Takoder, bolesni-
ci lijeceni bioloskim lijekovima i oni s trajanjem bolesti duljim od 5 godina pokazali su viSe razine zadovoljstva u svim
kategorijama.

Zaklju¢no, bolesnici s viSom razinom funkcionalne onesposobljenosti izrazili su nesto nizu razinu zadovoljstva

pruzenom skrbi u reumatoloskoj poliklinici, dok su bolesnici s dugotrajnom bolesti, kao i oni lije¢eni bioloskom tera-
pijom izrazili veée zadovoljstvo pruzenom skrbi. Zadovoljstvo pacijenata specijalistickom uslugom pridonosi njihovu

ve¢em zadovoljstvu kvalitetom Zivota.

Krju¢NE RIJECI: Reumatoidni artritis — farmakoterapija, psihologija; Bioloski lijekovi - terapijska uporaba;
Ocjena tezine bolesti; Zadovoljstvo bolesnika; Odnos lije¢nika i bolesnika; Procjene bolesnika o kvaliteti skrbi;

Reumatologija; Ankete i upitnici

INTRODUCTION

Treatment of patients with rheumatoid arthritis (RA)
is inconceivable without monitoring disease activity
using composite indices, which are part of the current
therapeutic recommendations (1). Physicians base
their therapeutic decisions mainly on disease activity
or measurements of treatment outcome, without tak-
ing into account parameters such as patient satisfac-
tion or patients attitude to the issue of changes in the
therapy (1, 2). Composite indices - DAS28 (Disease
Activity Score 28), SDAI (Simple Disease Activity In-
dex), and mHAQ (Modified Health Assessment Ques-
tionnaire) may be affected by comorbidities such as
infections or fibromyalgia, conditions that commonly
occur in patients with rheumatoid arthritis (3, 4). Indi-
vidual understading of the disease is not always related
exclusively to the current disease activity, but may be
influenced by various factors that are not directly re-
lated to the disease or rational factors. Whether the pa-
tient’s perspective on disease activity is in line with the

28

UVOD

Lijecenje bolesnika s reumatoidnim artritisom (RA)
nezamislivo je bez pracenja aktivnosti bolesti s pomo-
¢u kompozitnih indeksa, koji su dio vrijede¢ih terapij-
skih preporuka (1). Lije¢nici temelje terapijske odluke
uglavnom na aktivnosti bolesti odnosno mjerama is-
hoda lijecenja, ne uzimaju¢i u obzir parametre kao sto
su zadovoljstvo bolesnika ili njihovo stajaliste o pitanju
promjene terapije (1, 2). Kompozitni indeksi - DAS 28
(engl. Disease Activity Score 28), SDAI (engl. Simple
Disease Activity Index) i mHAQ (engl. Modified
Health Assessment Questionnaire) mogu biti pod utje-
cajem komorbiditeta kao $to su infekcije ili fibro-
mialgija, stanja koja se ¢esto javljaju u bolesnika s reu-
matoidnim artritisom (3, 4). Individualno poimanje
bolesti ne mora biti povezano samo s trenutacnom
aktivnosti bolesti, ve¢ moze biti pod utjecajem raznih
¢imbenika koji nisu u direktnoj vezi s boles¢u ili racio-
nalnim faktorima. Pitanje je li bolesnikova perspektiva
o aktivnosti bolesti u skladu s indeksima aktivnosti bo-
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disease activity indices and therapeutic recommenda-
tions is crucial for the implementation of these recom-
mendations in everyday clinical practice (5).

Patient-reported outcome measures (PROM) in rheu-
matology include a global assessment of disease activi-
ty as well as a global assessment of pain, physical func-
tion, health-related quality of life (HRQoL) measure-
ments, and the level of fatigue in patients. They are
used to assess the effectiveness of RA treatment in
randomized clinical trials (6), but their inclusion in
clinical practice is also becoming increasingly impor-
tant (7, 8).

The aim of this study was to determine the impact of
disease activity on the perception of patient satisfac-
tion, to evaluate patient satisfaction with the doctor-
patient relationship, and to identify factors that affect
the level of satisfaction. We asked these questions be-
cause we wanted to get an insight into the quality of
care and subjective perception of the quality of care in
the Division of Clinical Immunology and Rheumatol-
ogy Clinic, in view of the workload of the clinic.

SUBJECTS AND METHODS

The average observational non-interventional study
included 53 patients with RA who come to the Divi-
sion of Clinical Immunology and Rheumatology for
regular follow-up examinations. Patients completed
the Patient Satisfaction Questionnaire taken from a
previous UK study (Likert scale) (9) and the General
Health Assessment Questionnaire (HAQ), which di-
vided the subjects into three groups depending on the
outcome (0-1: mild to moderate disability; 1-2: moder-
ate to severe disability; 2-3: severe to very severe dis-
ability). The subjects had DAS28 calculated indepen-
dently of the physician and were divided into two
groups (< 2.6: remission and > 2.6: active disease).
They were also divided into two groups depending on
whether they were receiving biological therapy or not.
The statistical analysis, in addition to descriptive sta-
tistics, included T-test for dependent samples and
ANOVA analysis. Significance was determined at the
level of p<0.05.

RESULTS

A satisfaction questionnaire was completed by 53
patients with established RA. The average age was 55.1
(24 - 72), there were 9 male (17%) and 44 female re-
spondents (83%). Depending on the duration of the
disease, the subjects were divided into two groups - 6
subjects with RA duration of less than 5 years, and 47
subjects with the disease diagnosed more than 5 years
before. The mean value of DAS28-erythrocyte sedi-
mentation rate (DAS28-SE) result was 3.37 + 1.39,
while the mean value of the HAQ index was 1.09 +
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lesti i terapijskim preporukama klju¢no je za imple-
mentaciju navedenih preporuka u svakodnevnu kli-
nicku praksu (5).

Mjere ishoda koje navodi pacijent (engl. Patient re-
ported outcome measures — PROM) u reumatologiji
obuhvacaju globalnu procjenu aktivnosti bolesti, kao i
globalnu procjenu boli, fizicke funkcije, zatim mjere
kvalitete Zivota povezane sa zdravljem (engl. Health-
-Related Quality of Life - HRQoL) te razinu umora
kod bolesnika. One se rabe za procjenu ucinkovitosti
lijecenja RA u randomiziranim klinickim studijama
(6), ali i njihova inkluzija u klinicku praksu postaje sve
vaznija (7, 8).

Ciljevi ovog istrazivanja bili su utvrdivanje utjecaja
aktivnosti bolesti na percepciju zadovoljstva bolesnika,
evaluacija zadovoljstva bolesnika odnosom lije¢nik -
pacijent te identifikacija ¢cimbenika koji utje¢u na razi-
nu zadovoljstva. Navedena pitanja postavili smo jer
smo zeljeli dobiti uvid u kvalitetu skrbi, odnosno su-
bjektivnu percepciju kvalitete skrbi u poliklinici Zavo-
da za klinicku imunologiju i reumatologiju, a s obzi-
rom na opterecenost poliklinickog pogona.

ISPITANICI I METODE

Presjecna opservacijska neintervencijska studija obu-
hvatila je 53-je bolesnika s RA koji dolaze na redovite
ambulantne preglede u Zavod za klinicku imunologiju
i reumatologiju. Bolesnici su ispunili Upitnik o zado-
voljstvu pacijenata preuzet iz prija$njeg istrazivanja
provedenoga u Velikoj Britaniji (Likertova ljestvica)
(9) te Upitnik o procjeni opcega zdravstvenog stanja
(HAQ) koji je podijelio ispitanike u tri skupine ovisno
o rezultatu (0 - 1: blage do umjerene onesposobljeno-
sti; 1 — 2: umjerena do teska onesposobljenost; 2 — 3:
teska do vrlo teska onesposobljenost). Ispitanicima je
izra¢unana vrijednost DAS 28 neovisno o ordiniraju-
¢em lije¢niku te su podijeljeni u dvije skupine (< 2,6 -
remisija i > 2,6 — aktivna bolest). Podijeljeni su takoder
u dvije skupine ovisno o tome primaju li biolosku tera-
piju ili ne. Statisticka je analiza, uz deskriptivnu sta-
tistiku, ukljucila T-test za zavisne uzorke i analizu
ANOVA. Znacajnost je utvrdena na razini p < 0,05.

REZULTATI

Upitnik o zadovoljstvu ispunilo je 53-je bolesnika s
etabliranim RA. Prosjek godina bio je 55,1 (24 - 72),
muskih ispitanika bilo je 9 (17%), a ispitanica 44 (83%).
Ovisno o trajanju bolesti, ispitanici su podijeljeni u
dvije skupine: 6-ero ispitanika s trajanjem RA kra¢im
od 5 godina te 47-ero ispitanika s boles¢u dijagnostici-
ranom prije vi$e od 5 godina. Srednja vrijednost rezul-
tata DAS 28 - sedimentacija eritrocita (DAS 28-SE)
iznosila je 3,37 + 1,39, dok je srednja vrijednost in-
deksa HAQ-a bila 1,09 + 0,63. Ukupno je 29-ero paci-
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FIGURE 1. Mean satisfaction scores in the main categories of interest
SLIKA 1. Srednja vrijednost ocjene zadovoljstva u ispitivanim kategorijama
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FIGURE 2. Satisfaction score according to disease activity
Stika 2. Ocjena zadovoljstva s obzirom na aktivnost bolesti

-

General Provision of  Empathy with Technical Attitude Access and Overall
satisfaction information the patient quality and towards the continuity satisfaction
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FIGURE 3. Satisfaction score according to functional disability groups
Stika 3. Ocjena zadovoljstva prema kategorijama funkcionalne onesposobljenosti
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0.63. A total of 29 patients were treated with biologic
therapy (TNF-a inhibitors, tocilizumab, rituximab) at
the time of completing the questionnaire.

The questions in the Satisfaction Questionnaire were
divided into six categories: General Satisfaction (A),
Patient Information (B), Empathy towards the Patient
(C), Technical Quality and Competence (D), Attitude
towards the Patient (E), Approach and Continuity of
Medical Care (F), and a special category of average (to-
tal) level of satisfaction that combined all grades. The
average satisfaction ratings in the above categories
were as follows: A - 3.914; B - 3.875; C - 3.877; D -
4.599; E - 4.034; F - 3.754; and a total score of 4.007.

The obtained results showed that patients are largely
satisfied with the service provided. The highest scores
were achieved in the categories of technical quality and
competence of the doctor (D) and attitude of the doc-
tor towards the patient (E) (Figure 1).
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FIGURE 4. Satisfaction scores
according to therapy
(bDMARD vs. no bDMARD)
SLIkA 4. Ocjene zadovoljstva
ovisno o tome primaju li
bolesnici biolosku terapiju
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FIGURE 5. Satisfaction
scores according to disease
duration

FIGURE 5. Satisfaction scores
according to disease duration
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jenata u trenutku ispunjavanja upitnika lije¢eno bio-
loskom terapijom (inhibitori TNF-a, tocilizumab, ri-
tuksimab).

Pri analizi su pitanja iz Upitnika o zadovoljstvu po-
dijeljena u Sest kategorija: Opcenito zadovoljstvo (A),
Informiranost bolesnika (B), Empatija prema bolesni-
ku (C), Tehnicka kvaliteta i kompetentnost (D), Odnos
prema bolesniku (E), Pristup i kontinuitet skrbi (F) te
posebna kategorija Prosjecne (ukupne) razine zado-
voljstva koja ujedinjuje sve ocjene. Srednje ocjene za-
dovoljstva u navedenim kategorijama bile su redom: A
-3,914; B - 3,875; C - 3,877; D - 4,599; E — 4,034; F -
3,754; uz ukupnu ocjenu 4,007.

Dobiveni su rezultati pokazali da su bolesnici uveli-
ke zadovoljni pruzenom uslugom. Najvide ocjene po-
stignute su u kategorijama tehnicke kvalitete i kompe-
tentnosti lijecnika (D) te odnosa lije¢nika prema bole-
sniku (E) (slika 1.).
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The highest ratings of satisfaction were recorded in
the patients’ feeling that they are in good hands when
they come to the clinic, the competence of the doctor,
the level of medical care provided in the clinic, thor-
oughness in the doctor’s approach, and the patients’
trust in the doctor. The lowest satisfaction ratings were
related to the impossibility of easy telephone access, or
additional consultation if necessary, and to the length
of waiting in the waiting room.

The level of disease activity measured according to
the DAS28-SE score did not significantly affect the de-
gree of patient satisfaction with the service provided
(Figure 2). In the average satisfaction level, the mean
score in the group with DAS28 <2.6 (remission) was
4.06 £ 0.44, and in the group with DAS28 > 2.6 (active
disease) it was 3.98 + 0.39 (T-test of independent sam-
ples, t = 0.62, p = 0.534). In contrast, patients enrolled
in the severe-to-very severe disability group according
to the HAQ questionnaire reported a slightly lower
level of satisfaction in all study categories, although the
difference between the groups did not reach signifi-
cance (Figure 3). For example, in the category of aver-
age satisfaction level (ANOVA test), in the group with
HAQ 0-1 (21 subjects) the mean value was 4.01 + 0.47,
in the group with HAQ 1-2 (26 subjects) it was 4.05
0.35, and in the group with HAQ 2-3 (6 subjects) it
amounted to 3.80 £+ 0.37 (p = 0.402).

In the group of patients treated with biological ther-
apy (29 subjects), a significantly higher satisfaction
score was recorded in the category Approach and Con-
tinuity of Care (F) (p = 0.02) (Figure 4).

Patients diagnosed with RA more than 5 years be-
fore (n = 47) showed a higher degree of satisfaction in
the categories Empathy towards the Patient (C) (p =
0.02) and Average Satisfaction in all Categories (AF)
(p = 0.05) (Figure 5).

DISCUSSION

The presented results show relatively high ratings of
satisfaction in all observed categories, which indicates
that there is a good relationship between patients and
the physician (rheumatologist), regardless of the
chronic nature of the disease. Satisfaction ratings also
signify the benefits of an individual approach to the pa-
tient, i.e., the fact that each patient has their own rheu-
matologist, which was not the case in the original
study, in which this was the main source of dissatisfac-
tion (9). The highest scores were recorded in the do-
main of doctor-patient relationship and patient trust in
physician, and the lowest scores were awarded for ac-
cessibility and information providing (according to
treatment side effects and course of the disease). Al-
though no statistical significance was achieved, there
was a tendency towards lower scores in the group of
severe-to-very severe disability (HAQ values between
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Najvise ocjene zadovoljstva zabiljezene su u osjecaju
bolesnika da su u dobrim rukama kada dodu u ambu-
lantu, kompetentnosti lije¢nika, razini skrbi pruzene u
ambulanti, temeljitosti u pristupu lije¢nika te povjere-
nju bolesnika prema lije¢niku. NajniZze ocjene zado-
voljstva odnosile su se na nemoguc¢nost jednostavnoga
telefonskog pristupa ili izvanredne konzultacije ako je
potrebna te na duljinu ¢ekanja u ¢ekaonici.

Razina aktivnosti bolesti mjerena prema DAS 28-SE
nije bitno utjecala na stupanj zadovoljstva bolesnika
pruzenom uslugom (slika 2.). U kategoriji prosjec¢ne
razine zadovoljstva srednja vrijednost ocjene u skupini
bolesnika s DAS 28 < 2,6 (remisija) bila je 4,06 + 0,44,
a u skupini s DAS 28 > 2,6 (aktivna bolest) 3,98 + 0,39
(T-test nezavisnih uzoraka, t = 0,62, p = 0,534). Nasu-
prot tomu, bolesnici koji su prema HAQ-u ubrojeni u
skupinu teske do vrlo teske onesposobljenosti javili su
nesto nizi stupanj zadovoljstva u svim ispitivanim
kategorijama, premda razlika medu grupama nije do-
segnula znacajnost (slika 3.). Na primjeru kategorije
prosjecne razine zadovoljstva (test ANOVA), u skupini
s HAQ 0 - 1 (21 ispitanik) srednja vrijednost ocjene
bila je 4,01 + 0,47, u skupini s HAQ 1 - 2 (26-ero ispi-
tanika) 4,05 + 0,35, a u skupini s HAQ 2 - 3 (6-ero is-
pitanika) 3,80 £ 0,37 (p = 0,402).

U skupini bolesnika lije¢enih bioloskom terapijom
(29-ero ispitanika) znatnije visa ocjena zadovoljstva
zabiljezena je u kategoriji Pristup i kontinuitet skrbi (F)
(p =0,02) (slika 4.).

Bolesnici u kojih je RA dijagnosticiran prije vise od
5 godina (n = 47) pokazali su visi stupanj zadovoljstva
u kategorijama Empatija prema bolesniku (C) (p =
0,02) i Prosje¢no zadovoljstvo u svim kategorijama (A
- F) (p =0,05) (slika 5.).

RASPRAVA

Iz iznesenih rezultata mogu se is¢itati relativno viso-
ke ocjene zadovoljstva u svim promatranim kategori-
jama, $to upucuje na to da postoji dobar odnos bole-
snika s ordiniraju¢im lije¢nikom (reumatologom) bez
obzira na kronic¢an karakter bolesti. Ocjene zadovolj-
stva govore i u prilog dobrobiti individualnog pristupa
bolesniku, tj. tomu $to svaki bolesnik ima svojeg reu-
matologa, a toga nije bilo u prvotnoj studiji, $to je ujed-
no bio i glavni izvor nezadovoljstva (9). Najvise ocjene
zabiljezene su u domeni odnosa lije¢nik - bolesnik i
povjerenja bolesnika u lije¢nika, a najnize ocjene dodi-
jeljene su za pristupacnost i pruzanje informacija (o
nuspojavama lije¢enja i tijeku bolesti). Iako nije do-
segnuta statisticka znacajnost, opaza se tendencija
prema nizim ocjenama u skupini teske do vrlo teske
onesposobljenosti (vrijednost HAQ-a izmedu 2 i 3).
Nadalje, prema rezultatima naseg istrazivanja, aktiv-
nost bolesti ne utjeCe na percepciju kvalitete skrbi.
Suprotno tomu, dugotrajna je bolest (> 5 godina) po-
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2 and 3). Furthermore, according to the results of our
study, disease activity does not affect the perception of
care quality. In contrast, long-term illness (> 5 years) is
associated with greater satisfaction with the service
provided in terms of stronger physician empathy for
the patient and greater general patient satisfaction.
Also, patients treated with biologic therapy are more
satisfied with the possibility of easier health care access
in the rheumatology clinic. This probably results from
the regular visits to the day hospital during which a
routine medical examination is performed before ther-
apy, or the communication with medical staff who pro-
vide subcutaneous biologics. Lower grades in individ-
ual categories, as well as individual issues, provide in-
sight into the components of care in outpatient work
that must be improved (possibility of easy access or
additional consultation, length of waiting in the wait-
ing room).

According to a cross-sectional study by Jacobi et al.
on the satisfaction of patients with RA who are in the
routine care of a rheumatologist, no strong proof has
been found that the patient characteristics (e.g., health,
social, demographic) are associated with quality as-
sessment (10). In contrast, other studies shown that
patients’ assessments of health-care quality may be in-
fluenced by sociodemographic (age, education, marital
status) (11, 12) and health characteristics (11, 13-16).
The level of functional disability could affect grades, as
shown in some of the studies (11, 13-16). Older pa-
tients and women assign slightly better scores than
younger patients and men (10). Inadequate quality
scores were marked in the domain of drug informa-
tion, symptom information, and information in un-
derstandable language (10), which is in accordance
with the lower scores in related categories in our study.

It is known that only a small proportion of patients
talk to their physician about pain, physical function,
fatigue, and health-related quality of life (HR-QoL) (17).

Other studies also showed that daily pain, despite
the new therapeutic options available, continues to be
a major ailment for patients, and being free of pain and
fatigue is a major indicator of a ‘good day’ The respons-
es obtained from the questionnaires clearly emphasize
the deeper, hidden effect of the disease, suggesting a
loss of self-confidence, feelings of separation and isola-
tion, and stress that negatively affects the patients’
emotional well-being and relationships with family,
friends, and partners (18, 19). From the patient per-
spective, a targeted, effective approach to treatment
involves setting personal, social, and therapeutic goals
as well as monitoring disease progression to achieve
those goals.

This is accordant with other studies, in which com-
munication between physician and patient focuses on
symptoms or treatment options rather than on health-
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vezana s ve¢im zadovoljstvom pruzenom uslugom s
obzirom na snaznije empatije lije¢nika prema bolesni-
ku te ve¢im opcenitim zadovoljstvom bolesnika. Tako-
der, bolesnici lijeceni biolos§kom terapijom zadovoljniji
su mogucénos¢u lakseg pristupa zdravstvenoj skrbi u
reumatoloskoj poliklinici koja vjerojatno proizlazi iz
redovitih posjeta dnevnoj bolnici tijekom kojih se pro-
vodi redoviti lije¢nicki pregled prije aplikacije terapije
ili iz komunikacije s osobljem poliklinike pri preuzi-
manju supkutanog oblika bioloskih lijekova. Nize ocje-
ne u pojedinim kategorijama, kao i pojedina¢na pita-
nja daju uvid u komponente skrbi u poliklinickom
radu koje je potrebno poboljsati (mogucnost jedno-
stavnijeg pristupa ili izvanredne konzultacije, duljina
¢ekanja u ¢ekaonici).

Prema presjecnom istrazivanju Catharine Jacobi i
suradnika o zadovoljstvu pacijenata s RA koji su u
skrbi reumatologa, nije naden ¢vrst dokaz da su karak-
teristike pacijenata (zdravstvene, sociodemografske)
povezane s ocjenama kvalitete (10). Suprotno tomu, u
drugim provedenim istrazivanjima dokazano je da
ocjene pacijenata o kvaliteti skrbi mogu biti pod utje-
cajem sociodemografskih karakteristika (dob, eduka-
cija, bra¢ni status) (11, 12) i zdravstvenih karakteri-
stika (11, 13 - 16). Razina funkcionalne onesposoblje-
nosti mogla bi utjecati na ocjene, $to i jest prikazano u
nekim od istrazivanja (11, 13 - 16). Stariji pacijenti i
zene dodjeljuju nesto bolje ocjene nego mladi bolesnici
i muskarci (10). Neadekvatne ocjene kvalitete zabilje-
zene su u podrucjima informacije o lijekovima, infor-
macije o tijeku simptoma i informacije razumljivim
jezikom (10), $to je u skladu s nizim ocjenama u srod-
nim kategorijama u naSem istrazivanju.

Poznato je da tek manji udio bolesnika razgovara sa
svojim lije¢nikom o boli, fizi¢koj funkciji, umoru, kva-
liteti zivota povezanoj sa zdravljem (HRQoL) (17).

Takoder, iz drugih je istrazivanja razvidno da dnev-
na bol, unato¢ dostupnosti novih terapijskih opcija,
nastavlja biti glavna tegoba bolesnika, a biti bez boli i
umora glavni je indikator ‘dobrog dana. Odgovori do-
biveni iz provedenih upitnika jasno naglasavaju dublji,
skriveni efekt bolesti upucujudi na gubitak samopouz-
danja, osje¢aje odvojenosti i izoliranosti te stres koji
negativno utjece na emocionalno blagostanje pacijena-
ta i odnose s obitelji, prijateljima i partnerima (18, 19).
Iz perspektive pacijenata ciljani, u¢inkovit pristup lije-
¢enju sastoji se od postavljanja osobnih, socijalnih i
terapijskih ciljeva, kao i nadziranja progresije bolesti
kako bi se navedeni ciljevi postigli. To je u skladu s
drugim studijama, u kojima se komunikacija izmedu
lije¢nika i bolesnika vise usredotocuje na simptome ili
opcije lijecenja nego na kvalitetu Zivota povezanu sa
zdravljem (HRQoL) (20). Zamijeceno je da bolesnici i
lije¢nici uzimaju u obzir razli¢ite aspekte RA kada se
donose odluke o terapiji (21 - 23). Mnogi bolesnici
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related quality of life (HRQL) (20). It has been ob-
served that patients and physicians consider different
aspects of RA when making treatment decisions (21-
23). Many patients are unable to adequately express the
burden of the disease they are feeling or expectations
they have of a particular therapeutic approach. There-
fore, the physician should initiate a more detailed dis-
cussion of expectations with the patient and strive to
explain the treat-to-target approach in RA treatment
(18, 24). The most important limitation of this study is
the small number of respondents.

In conclusion, in this study conducted at a single in-
stitution, regardless of the chronic character of RA a
satisfactory relationship was found between the patient
and the competent rheumatologist, which is partly due
to the individual approach to patients. Patients with a
higher level of functional disability expressed a slightly
lower level of satisfaction with the care provided in the
rheumatology clinic, while patients with long-term ill-
ness as well as those treated with biologic therapy
showed higher satisfaction with the specialist service
provided. Inadequate quality assessments in the area of
providing information on the course of the disease and
prescribed therapy, the availability of physicians, and
long waiting times are among the items of care that
need to be improved. Finally, research indicates that an
important approach in the treatment of RA patients is
to set individual goals, which include a psychosocial
component, as well as regular monitoring of the course
of the disease.
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ABSTRACT

Autoinflammatory diseases are clinical disorders caused by a deficiency or dysregulation of innate immunity,
characterized by recurrent or persistent inflammation (increased levels of acute phase reactants) and the absence of a
primary pathogenic role of adaptive immunity (autoreactive T lymphocytes or antibody production). They are cli-
nically manifested by recurrent episodes of systemic inflammation due to the activation of an intense nonspecific
inflammatory reaction with no apparent or sufficient cause.

In terms of pathogenesis, autoinflammatory diseases can be divided into monogenic, or those that are caused by
a mutation in a well-defined gene, and non-monogenic, also referred to as unclassified. According to the three main
pathogenic patterns of emergence in monogenic autoinflammatory diseases described to date, they are divided into
inflammasomopathies, interferonopathies, and ubiquitinopathies. Clinically, inflammasomopathies are most
commonly manifested by fever (often periodic type), rash, serositis, hepatosplenomegaly, and lymphadenopathy. The
therapeutic approach in many of these diseases is based on the use of an interleukin-1 inhibitor. Interferonopathies are
most commonly manifested as acral and lung vasculopathy and fibrosis, with an onset of skin changes like chilblains,
intracranial calcifications, and myositis. Janus kinase inhibitors are used in the treatment. Ubiquitinopathies are most
commonly manifested by granuloma, ulceration, uveitis, and immunodeficiency. The therapeutic approach in these
diseases is based on the use of tumor necrosis factor-alpha inhibitors.

Unclassified autoinflammatory diseases include diseases that meet the clinical and biological criteria for auto-
inflammatory diseases but to date have no detected genetic background (for example, syndrome of periodic fever,
aphthous stomatitis, pharyngitis and cervical adenitis, Schnitzler syndrome, or systemic-onset juvenile idiopathic
arthritis), and some multifactorial diseases that are polygenic or caused by complex interactions of multiple genes and
environmental factors and not associated with Mendelian inheritance patterns (eg., gout, Behcet disease).

In the diagnosis of patients with suspected autoinflammatory disease, it is necessary to exclude infections, malig-
nancies, immunodeficiencies, and rheumatic diseases. The main indication for genetic testing is the presence of clinical
symptoms that meet the criteria for one or more autoinflammatory diseases. There are a number of unanswered ques-
tions in genetic diagnostics, the main problem being the interpretation of the results.

Keyworps: Hereditary autoinflammatory diseases — classification, diagnosis, genetics, therapy; Autoimmune
diseases — diagnosis, immunology, therapy; Inflammation - immunology; Fever — genetics, immunology; Immunity,
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SAZETAK

Autoinflamatorne bolesti klini¢ki su poremecaji uzrokovani nedostatkom ili poremecajem regulacije prirodene
imunosti, a obiljezavaju ih ponavljana ili stalna upala (poviseni reaktanti akutne faze) i odsutnost primarne patogenet-
ske uloge stecene imunosti (autoreaktivni T-limfociti ili proizvodnja protutijela). Klinicki se manifestiraju ponavljanim
epizodama sustavne upale zbog aktivacije intenzivne nespecifi¢ne upalne reakcije bez ocitog ili dovoljnog uzroka.

U patogenetskom smislu mogu se podijeliti na monogenske, odnosno na one koje su uzrokovane mutacijom u
jednom, dobro definiranom genu i na one koje nisu monogenske, a oznacavaju se i kao neklasificirane. Prema tri glav-
na patogenetska obrasca nastanka, do danas opisane monogenske autoinflamatorne bolesti dijele se na inflamasomo-
patije, interferonopatije i ubikvitinopatije. Klini¢ki se inflamasomopatije naj¢es¢e manifestiraju vru¢icom (nerijetko
periodi¢na tipa), osipima, serozitisom, hepatosplenomegalijom i limfadenopatijom. Terapijski pristup u velikom broju
ovih bolesti temelji se na primjeni inhibitora interleukina 1. Interferonopatije se najées¢e manifestiraju vaskulopatija-
ma ekstremiteta i plu¢a, nastankom fibroznih promjena, koznih promjena nalik na ozebline, intrakranijalnim kalcifi-
kacijama i miozitisom. U lije¢enju se rabe inhibitori Janusove kinaze. Ubikvitinopatije se naj¢esée o¢ituju nastankom
granuloma, ulceracija, uveitisa te imunodeficijencijom. Terapijski pristup u ovim bolestima temelji se na primjeni
inhibitora ¢imbenika tumorske nekroze alfa.

U skupinu neklasificiranih autoinflamatornih bolesti ubrajaju se bolesti koje zadovoljavaju klini¢ko-bioloske kri-
terije za autoinflamatorne bolesti, ali do danas nemaju otkrivenu gensku podlogu (primjerice, sindrom periodi¢ne
vrudice, aftoznog stomatitisa, faringitisa i adenitisa, Schnitzlerin sindrom, sustavni oblik juvenilnog idiopatskog artri-
tisa), kao i neke multifaktorske bolesti koje su poligenske, odnosno uvjetovane slozenim interakcijama veéeg broja
gena i okoli$nih ¢imbenika te nisu povezane s mendelovskim obrascem nasljedivanja (primjerice, giht, Behgetova
bolest).

Pri obradi bolesnika sa sumnjom na autoinflamatornu bolest potrebno je isklju¢iti infekcije, zlo¢udne bolesti,
imunodeficijencije i reumatske bolesti. Glavna je indikacija za gensko testiranje prisutnost klinickih simptoma koji
ispunjavaju kriterije za jednu ili viSe autoinflamatornih bolesti. U genskoj dijagnostici postoji niz neodgovorenih pita-
nja, medu kojima je glavni problem interpretacija nalaza.

KrLju¢NE RIJECL: Autoinflamatorne bolesti — dijagnoza, genetika, klasifikacija, lije¢enje; Autoimunosne bolesti —
dijagnoza, imunologija, lije¢enje; Upala — imunologija; Vrudica — genetika, imunologija; Prirodena imunost - imuno-
logija; Inflamasomi - imunologija; Interferon tip I - imunologija; Ubikvitini - imunologija; Interleukin-1 — antagonisti
i inhibitori; Inhibitori janusove kinaze — terapijska uporaba; Cimbenik tumorske nekroze alfa - antagonisti i inhibitori

DEFINITION
OF AUTOINFLAMMATORY DISEASES

Autoinflammatory or self-inflammatory diseases are
a relatively new category in the group of immunity dis-
orders, and they differ from autoimmune diseases.
They were defined as a specific clinical entity group in
1999 owing to the discovery of the genes involved in
the pathogenesis of familial Mediterranean fever
(FMF) syndrome and Tumor Necrosis Factor Recep-
tor-Associated Periodic Syndrome (TRAPS) (1). In the
same year, Daniel Kastner’s research team defined au-
toinflammatory diseases as a group of clinical syn-
dromes characterized by an inflammatory process of
no known cause without detectable autoantibodies
(i.e., antibodies directed against self-antigens) or anti-
gen-specific T-lymphocytes / autoreactive T-lympho-
cyte clones (2). However, as knowledge on the etio-
pathogenesis of autoinflammatory disease grew, and it

Reumatizam 2020;67(1):36-55

DEFINICIJA
AUTOINFLAMATORNIH BOLESTI

Autoinflamatorne ili samoupalne bolesti relativno su
nova skupina bolesti izdvojena iz skupine autoimuno-
snih bolesti. Prvi su put definirane kao zasebna skupi-
na bolesti 1999. godine zahvaljujuci otkri¢u gena koji
su u podlozi dvaju sindroma: obiteljske mediteranske
vrudice i periodi¢ne vrudice vezane uz receptor ¢imbe-
nika tumorske nekroze (1). Grupa istrazivaca predvo-
dena Danielom Kastnerom 1999. godine definirala je
autoinflamatorne bolesti kao sindrome koje obiljezava
naizgled ni s ¢im izazvana upala bez prisutnosti znat-
nog titra autoprotutijela, odnosno protutijela usmjere-
nih na vlastite antigene ili T-limfocita specifi¢nih za
antigen, odnosno autoreaktivnih klonova T-limfocita
(2). Ipak, s rastu¢im brojem spoznaja o etiopatogenezi
autoinflamatornih bolesti pokazala se potreba za pro-
mjenom ove prvotne definicije, budu¢i da je postalo
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was realized that there are exacerbating factors such as
immunization in mevalonate kinase deficiency and en-
viromental cold in cryopirin-associated periodic syn-
drome, it became necessary to change the original
definition. Therefore, in 2010 Kastner and his associ-
ates defined autoinflammatory diseases as disorders
characterized by a hyperinflammatory condition me-
diated by innate immunity mechanisms in a predis-
posed host (3). The new definition is broad enough to
encompass both monogenic periodic fever syndromes
inherited in a Mendelian fashion and complex poly-
genic inheritance disorders, because, as we know to-
day, autoinflammatory disorders are not only typical
monogenic autoinflammatory inheritance disorders
formerly known as inherited periodic fever syndromes,
but also various polygenic autoinflammatory diseases
such as inflammatory bowel disease, gout, autoanti-
body-negative vasculitis, idiopathic uveitis, etc. (4). In-
terestingly, several rather prevalent conditions such as
type 2 diabetes mellitus and atherosclerosis also have
an autoinflammatory component. This latest definition
makes it easier to discriminate between innate immu-
nity-associated autoinflammatory diseases and adap-
tive immunity-associated autoimmune diseases; it also
implies that these conditions are a result of an innate
immunity system disorder. Hopefully, this knowledge
will increase clinical awareness of these rare and often
unrecognized disorders, making them easier to diag-
nose and aiding patients in getting efficient treatment.
Since in the past there were no treatment options for
these rare conditions, diagnosing them was practically
an academic effort. Today, this has changed with novel
therapies and growing knowledge.

In the light of new medical knowledge, one can sum-
marize that autoinflammatory diseases are clinical dis-
orders characterized by recurrent or persistent inflam-
mation (increased acute phase reactants) and a defi-
cient primary pathogenic role of adaptive immunity
(autoreactive T-lymphocytes or autoantibodies), re-
sulting from a lack of regulation or dysregulation of in-
nate immunity (5). Those diseases manifest with recur-
rent episodes of systemic inflammation due to intense
non-specific inflammatory activation without a known
or sufficient cause. Pathogenically speaking, the innate
immune system is non-specifically or inadequately ac-
tivated. Disease flares can occur due to trauma, immu-
nization, infection, stress, etc., or without any apparent
triggers.

The key differences between autoinflammatory and
autoimmune diseases are shown in Table 1. Although it
may seem that these differences are relatively obvious,
in clinical practice the features of autoinflammatory
and autoimmune disease tend to overlap. Thus, there is
a tendency to abandon the classical division into auto-
inflammatory and autoimmune disorders in favor of
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bjelodano kako postoje ¢imbenici koji mogu potaknuti
upalne epizode ovih bolesti poput cijepljenja vezano uz
manjak mevalonat kinaze ili hladnoce uz kriopirinske
sindrome periodi¢ne vruéice. Stoga su 2010. godine
Kastner i suradnici predlozili novu definiciju autoin-
flamatornih bolesti kao poremecaja koje obiljezava
prekomjerno pojacana upala posredovana stanicama i
molekulama prirodenog imunosnog sustava, pri ¢emu
postoji znatna predispozicija domacina (3). Ova je de-
finicija dovoljno Siroka da obuhvati sindrome perio-
di¢nih vruéica s mendelovskim obrascem nasljedi-
vanja, odnosno monogenske poremecaje, ali i slozene
poligenske i nasljedne poremecaje. Naime, prema su-
vremenim spoznajama, autoinflamatornim bolestima
ne pripadaju samo klasi¢ni monogenski nasljedni au-
toinflamatorni poremecaji, prije poznati kao nasljedni
sindromi periodi¢nih vruéica, nego i razlicite poligen-
ske autoinflamatorne bolesti poput upalnih bolesti cri-
jeva, gihta, vaskulitisa koji nisu povezani s protutijeli-
ma, idiopatskih uveitisa itd. (4). Ovdje valja pridomet-
nuti da i neke radirene bolesti poput Secerne bolesti
tipa 2 i ateroskleroze imaju komponente autoinflama-
cije. Definicija koju su donijeli Kastner i suradnici, s
jedne strane, omogucuje razlikovanje autoinflamator-
nih bolesti vezanih uz sustav prirodene imunosti od
autoimunosnih bolesti koje su vezane uz sustav stecene
imunosti. S druge strane, definicija implicira postoja-
nje poremecaja na razini prirodene imunosti u podlozi
bolesti. To je vazno jer se time povecava vjerojatnost da
¢e s porastom svijesti o postojanju autoinflamatornih
bolesti koje su rijetke u klinickoj praksi kompleksni
bolesnici koji su godinama ostali neprepoznati napo-
kon dobiti kona¢nu dijagnozu, ali i u¢inkovitu terapiju.
Naime, prije su ove bolesti bile relativno nezanimljive
bududi da se o njima malo znalo i nije postojalo djelo-
tvorno lije¢enje pa to¢na dijagnoza nije bila klinicki
izazov. No, otkad su se nase spoznaje prosirile, a ucin-
kovita terapija postala dostupnom, ispravna dijagnoza
dobila je novo znacenje.

Mozemo, dakle, reci da su autoinflamatorne bolesti
klini¢ki poremecaji uzrokovani nedostatkom ili pore-
mecajem regulacije prirodene imunosti, a obiljezavaju
ih ponavljana ili stalna upala (poviSeni reaktanti akut-
ne faze) i odsutnost primarne patogenetske uloge ste-
¢ene imunosti (autoreaktivni T-limfociti ili proizvod-
nja protutijela) (5). Klini¢ki se manifestiraju ponav-
ljanim epizodama sustavne upale zbog aktivacije in-
tenzivne nespecificne upalne reakcije bez ocitog ili
dovoljnog uzroka. U patogenetskom smislu rije¢ je o
imunosno nespecifi¢noj aktivaciji sustava prirodene
imunosti, odnosno o neprimjerenoj aktivaciji priro-
denog imunosnog sustava. Napadaji ne moraju imati
ocite okidace, ali mogu biti i nakon traume, cijepljenja,
infekcije, stresa...
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TaBLE 1. Differences between autoinflammatory and autoimmune diseases (modified according to reference No. 6)
TABLICA 1. Razlike izmedu autoinflamatornih i autoimunosnih bolesti (prilagodeno prema referenciji 6.)

Characteristics
/ Karakteristika

Autoinflammatory disease
/ Autoinflamatorna bolest

Autoimmune disease
/ Autoimunosna bolest

Immune system disorder
/ Imunosni poremecaj

Native immunity / prirodena imunost

Acquired immunity / ste¢ena imunost

Key cells
/ Kljuéne stanice u patogenezi

Neutrophils, macrophages
/ neutrofili, makrofagi

B and T-lymphocytes
/ B-limfociti i T-limfociti

Antibodies / Protutijela

Few or none / malo ili nimalo autoprotutijela

Positive / autoprotutijela prisutna

Clinical characteristics
/ Klinicka obiljezja

Recurrent episodes, often unprovoked / ponavljane
epizode, cesto naizgled bez provocirajuceg cimbenika

Persistent progression
/ kontinuirana progresija

Pathogenetic concept
/ Patogenetski koncept

Tissue-specific danger signals
/ signali opasnosti specifi¢ni za tkiva

Autoantigen intolerance
/ poremecaj tolerancije na vlastite antigene

Genetic basis
/ Genska osnova

Cytokines and microbe-recognition pathways
/ citokini i putovi za prepoznavanje mikroorganizama

Association with MHC II system
and acquired immunity genes

/ udruzenost s MHC-om II i genima
odgovornima za ste¢enu imunost

Investigations
/ Laboratorijska dijagnostika

Gene sequencing
/ sekvenciranje gena odgovornih za nastanak bolesti

Autoantibody and MHC II gene testing
/ dokaz autoprotutijela i gena MHC-a

Treatment / Lijecenje

Inhibition of native immunity cytokine cascade
(anti-TNE, anti-IL-1, anti-IL.6)

Inhibition of neutrophil function (inflammasomes),
i.e., with colchicine

/ blokada citokinske kaskade uklju¢ene u prirodenu
imunost (npr., anti-TNE anti-IL-1, anti-IL-6);

T-cell blockade (i.e., mycophenolate-mofetil,
cyclosporin)

B-cell blockade (i.e., rituximab)

/ blokada T-stanica

(npr., mikofenolat-mofetil, ciklosporin);
blokada B-limfocita (npr., rituksimab)

kolhicin)

blokada funkcije neutrofila (inflamasoma) (npr.,

Legend / Legenda:

MHC: major histocompatibility complex / geni glavnoga sustava tkivne snosljivosti; TNF: tumor necrotizing factor / ¢éimbenik tumorske nekro-

ze; IL-1: interleukin 1; IL-6: interleukin 6

defining these conditions as immune regulation disor-
ders divided into several categories according to the
degree of overlap of innate and adaptive immunity dis-
orders. Immune regulation disorders encompass not
only autoimmune and autoinflammatory disease, but
also primary immunodeficiency syndromes and sev-
eral hematologic disorders such as hemophagocytic
lymphohistiocytosis, autoimmune lymphoproliferative
syndrome, etc. (6, 7).

Since the definition of autoinflammatory diseases is
relatively new, incidence data is somewhat sparse. In a
paper published in 2013 by Hemminki et al., the pre-
sumed incidence of these disorders in Sweden was 2.83
per 1,000,000. However, since autoinflammatory con-
ditions often go unrecognized by clinicians, it is be-
lieved that the real numbers are higher, thus making it
necessary to increase awareness of these diseases. The
prevalence is variable, from 1:1,000 in Sweet syndrome
to 1:1,000,000 in PFAPA syndrome (periodic fever,
aphthous stomatitis, pharyngitis, adenitis) (9).

OVERVIEW OF THE PATHOGENESIS
OF AUTOINFLAMMATORY DISEASES

Since new autoinflammation-associated genes are
constantly being discovered, and new light is being
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Klju¢ne razlike izmedu autoinflamatornih i auto-
imunosnih bolesti prikazane su na tablici 1. Iako se
¢ini da je distinkcija izmedu autoimunosnih i autoin-
flamatornih bolesti jasna, u praksi se kod vecine pore-
mecaja u razli¢itom stupnju preklapaju fenotipske zna-
¢ajke autoimunosti i autoinflamacije. Stoga se sve vise
napusta dihotomna podjela autoimunosno/autoinfla-
matorno te se u svjetlu novih spoznaja govori o pore-
mecajima imunosne regulacije koji obuhvacaju nekoli-
ko kategorija u kojima se u razlic¢itoj mjeri preklapaju
poremecaji prirodene i ste¢ene imunosti. U poremeca-
je imunosne regulacije ukljuc¢uju se, osim autoimuno-
snih i autoinflamatornih bolesti, i primarne imunode-
ficijencije, ali i neki hematoloski poremecaji (hemofa-
gocitna limfohistiocitoza, autoimunosni limfoprolife-
rativni sindrom itd.) (6, 7).

Budu¢i da su autoinflamatorne bolesti relativno no-
vodefinirana skupina bolesti, podatci o njihovoj uce-
stalosti slabo su poznati. Hemminki i suradnici u radu
iz 2013. godine procijenili su da incidencija autoinfla-
matornih bolesti u Svedskoj iznosi 2,83 bolesnika na
milijun stanovnika (8), no buduci da se radi o bole-
stima koje su relativho nepoznate lijenicima koji se
njima uze ne bave i da imaju malenu incidenciju, vje-
ruje se da znatan broj bolesnika ostaje neprepoznat te
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TABLE 2. Summary of pathogenesis of the most common autoinflammatory diseases
TABLICA 2. Sumarni prikaz patogeneze najces¢ih autoinflamatornih bolesti
Ubiquitinopathies
Inflammasomopathies Interferenopathies (NF-kBpathies/TNFapathies)
/ Inflamasomopatije / Interferonopatije / Ubikvitinopatije
(NF-kBpatije/TNF-apatije)

Pathogenesis Inflammasome overactivation Interferon type 1 overactivation Disordered ubiquitination

/ Patogenetski / prekomjerna aktivacija inflamasoma | / prekomjerna aktivacija interferona |/ poremecena ubikvitinacija

mehanizam tipa I

Genetic basis Functional and somatic mutations Variable; various genes Function loss mutations,

/ Genska osnova |/ mutacije dobitka funkcije i somatske | / varijabilna, razli¢iti geni haploinsufficiency

mutacije / mutacije gubitka funkcije,
haploinsuficijencija

Clinical findings Episodic fever, rash Lung and extremitiy vasculopathy; | Granuloma, uveitis, ulcerations;

/ Klini¢ka obiljezja |/ epizode vrudice, osipi fibrosis; CNS calcifications overlap with immunodeficiencies
/ vaskulopatija okrajina i pluca; / granulomi, uveitis, ulceracije;
fibroza; kalcifikacije u sredi$njem preklapanje s imunodeficijencijama
ZivCanom sustavu

Treatment IL-1 inhibitors JAK inhibitors TNFa inhibitors

/ Lijekovi / inhibitori IL-1 / inhibitori JAK-a / inhibitori TNF-a

Legend / Legenda:

IL-1: interleukin I; JAK: Janus kinase / Janusove kinaze; TNF-«: tumor necrotizing factor alfa / ¢imbenik tumorske nekroze alfa;

CNS: central nervous system

shed on the mechanisms occurring in these disorders,
explaining the pathogenesis of autoinflammation is
not a simple task. Autoinflammatory diseases can be
divided into monogenic (i.e., resulting from a muta-
tion in one well-defined gene) and non-monogenic or
unclassified (10). Conditions falling into the latter
group are those with clinical and biological features of
autoinflammatory diseases and no known causative
gene or genes (for example, PFAPA syndrome, Schnit-
zler syndrome, systemic juvenile idiopathic arthritis)
as well as some multifactorial disorders which are
polygenig, i.e., defined by complex interactions of mul-
tiple genetic and environmental factors, showing no
features of Mendelian inheritance pattern (e.g., gout,
Behget disease).

The majority of known monogenic autoinflammato-
ry diseases are in fact inflammasomopathies since they
result from mutations in inflammasome component
genes. However, one must be aware that this is not the
only autoinflammatory pathogenic mechanism (Table
2). There are several pathogenic patterns which define
the known monogenic autoinflammatory diseases as
inflammasomopathies, interferonopathies, ubiquitino-
pathies, complementopathies, and others. (10).

Inflammasomopathies result from mutations of
genes associated with components of inflammasomes,
intracellular multiprotein complexes that form in
granulocyte and macrophage cytoplasm as a response
to so-called danger signals. Danger signals are in fact
various extracellular molecules derived from microor-
ganisms or damaged cells (11). By binding to respec-
tive receptors they trigger an inflammatory cascade
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je potrebno povecati svijest o postojanju tih bolesti.
Prevalencija moze varirati u rasponu od 1 : 1000 ljudi
kao pri Sweetovu sindromu do 1 : 1.000.000, $to je slu-
¢aj sa sindromom PFAPA (engl. Periodic fever, aphtho-
us stomatitis, pharyngitis, adenitis) (9).

PREGLED PATOGENEZE
AUTOINFLAMATORNIH BOLESTI

S obzirom na to da se kontinuirano otkrivaju novi
geni povezani s autoinflamatornim bolestima te dolazi
do novih spoznaja 0 mehanizmima uklju¢enima u nji-
hov nastanak, nije nimalo jednostavan zadatak obja-
sniti njihovu patogenezu. Ugrubo se autoinflamatorne
bolesti mogu podijeliti na monogenske, dakle, one koje
su uzrokovane mutacijom u jednom, dobro definira-
nom genu, i na one koje nisu monogenske, a oznaca-
vaju se i kao neklasificirane (10). U tu skupinu ubrajaju
se bolesti koje zadovoljavaju klini¢ko-bioloske kriterije
za autoinflamatorne bolesti, ali do danas nemaju otkri-
venu gensku podlogu (primjerice, sindrom PFAPA,
Schnitzlerin sindrom, sustavni oblik juvenilnog idio-
patskog artritisa), kao i neke multifaktorske bolesti
koje su poligenske, odnosno uvjetovane slozenim in-
terakcijama veceg broja gena i okoli$nih ¢imbenika te
nisu povezane s mendelovskim obrascem nasljedivanja
(primjerice, giht, Behgetova bolest).

Glavnina do danas identificiranih monogenskih au-
toinflamatornih bolesti rezultat je mutacija u genima
za komponente inflamasoma pa se ubrajaju u skupinu
inflamasomopatija. Odmah treba naglasiti da to nije i
jedini patogenetski mehanizam nastanka autoinflama-
tornih bolesti (tablica 2.). Moze se reci da postoji neko-
liko patogenetskih obrazaca nastanka do danas opisa-
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consisting of two steps: the first step, “signal 17, medi-
ated by nuclear factor kappa B (NF-kB), and the sec-
ond step, “signal 2”, which leads to inflammasome for-
mation. “Signal 1” triggers the transcription of inflam-
masome components, pro-interleukin 18 and pro-in-
terleukin 1 beta (pro-IL-1B), a precursor of interleukin
1B (IL-1B). “Signal 2, as mentioned, results in inflam-
masome formation leading to caspase-1 activation that
transforms pro-IL-1B into IL-1B and pro-IL-18 into
IL-18. Interleukins 1B and 18 are active forms which
leave the cell and incite inflammation (9, 12).

Various genes for various inflammasomes are mu-
tated in various inflammasomapathies (10): NLRP1
(arthritis and dyskeratosis syndrome), NRLP3
(cryopirine-associated periodic fever syndromes),
NRLC4 (macrophage activation syndrome, syndrome
of enterocolitis and self-inflammation), NLRP12
(FCAS2, i.e., familial cold inflammatory syndrome 2).
The mentioned mutations lead to an overproduction of
proinflammatory cytokines, primarily IL-1 but also IL-
6, 1L-18, and TNF-a (tumor necrosis factor o). Familial
Mediterranean fever and pyrin-associated autoinflam-
matory disease with neutrophilic dermatosis are a con-
sequence of the pyrin gene mutation. Mevalonate ki-
nase defficiency (formerly known as hyper-IgD syn-
drome) also results from an overstimulation of pyrin
and overproduction of IL-1. Mutations of the TNFRS-
F1A gene also lead to inflammasome overactivation.
PAPA syndrome (pyogenic sterile arthritis, pyoderma
gangrenosum, acne) is associated with mutations of
the PSTPIP1 gene responsible for encoding an adaptor
protein that binds to pyrin; due to this mutation IL-1 is
overproduced. Under normal conditions, the activity
of proinflammatory cytokines IL-1 and IL-36 is con-
trolled by endogenous antagonists ILIRN and IL36RN.
Their mutations result in a dysregulation of cytokine
signaling and amplification of the inflammatory re-
sponse. Gene mutations of ILIRN are responsible for
DIRA syndrome (deficiency of IL-1 receptor antago-
nist), and IL36N gene mutations result in DITRA syn-
drome (deficiency of interleukin thirty-six receptor
antagonist). Most common clinical findings in inflam-
masomopathies are fever (mostly periodic), rash, sero-
sitis, hepatosplenomegaly, and lymphadenopathy. The
basis of management in the majority of these disorders
are IL-1 inhibitors.

Interferonopathies are a group of disorders result-
ing from an overactivation of interferon type 1 (IFN-q,
IFN-PB) (13, 14). Interferons can activate Janus kinases
(JAK) and signal transducers and activators of tran-
scription (STAT) proteins, leading to the transcription
of multiple genes associated with the production of cy-
tokines, chemokines, and apoptosis-controlling pro-
teins, as well as to the liberation of proinflammatory
cytokines from innate immunity cells. Inteferonopa-
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nih monogenskih autoinflamatornih bolesti, a to su
inflamasomopatije, interferonopatije, ubikvitinopatije,
komplementopatije i ostale (10).

Inflamasomopatije nastaju zbog mutacija gena veza-
nih uz komponente inflamasoma, a to su unutarstani¢ni
multiproteinski kompleksi koji se okupljaju u citoplazmi
granulocita i makrofaga pod utjecajem signala opasno-
sti. Rije¢ je o razli¢itim molekulama u izvanstani¢noj
tekucini koje potjecu iz razli¢itih mikroorganizama od-
nosno molekulama $to potje¢u od ostecenja vlastitih
stanica (11). Nakon njihova vezanja za odgovarajuce re-
ceptore otpocinje upalna kaskada koja se sastoji od dva
koraka $to se oznacuju kao: signal 1, koji je posredovan
nuklearnim ¢imbenikom kapa B (NF-«B), i signal 2 §to
zavr$ava stvaranjem inflamasoma. Signal 1 rezultira po-
ticanjem transkripcije za komponente inflamasoma i za
prointerleukin 1B (pro-IL-1p), koji je prekursor inter-
leukina 1p (IL-1p), te prointerleukin 18. Signal 2 rezul-
tira formiranjem inflamasoma ¢ime se omogucuje akti-
vacija kaspaze 1 koja cijepa pro-IL-1p u IL-1p odnosno
pro-IL-18 u IL-18 koji su aktivne forme, izlaze iz stanice
i poti¢u upalu (9, 12).

U inflamasomopatijama dolazi do mutacija gena za
razlic¢ite inflamasome (10): NLRPI (sindrom s artriti-
som i diskeratozom), NLRP3 (kriopirinski sindromi
periodi¢ne vrucice), NLRC4 (sindrom aktivacije ma-
krofaga i sindrom enterokolitisa i samoupale), NLRP12
(sindrom periodi¢ne vru¢ice FCAS2 prema engl. Fa-
milial cold autoinflammatory syndrome 2). Zbog tih
mutacija dolazi do prekomjernog stvaranja proupalnih
citokina, ponajprije IL-1, ali i IL-6, IL-18 te TNF-a
(¢imbenik tumorske nekroze alfa). Mutacijom gena za
pirin, a to je protein koji je dio kompleksa inflamaso-
ma, dolazi do nastanka obiteljske mediteranske vruci-
ce i autoinflamatorne bolesti povezane s pirinom uz
neutrofilnu dermatozu. Zbog manjka mevalonat ki-
naze (neko¢ poznat pod nazivom sindrom hiper-IgD)
takoder dolazi do prekomjerne stimulacije pirina i
prekomjerne produkcije IL-1. Kod mutacije u genu
TNFRSFIA dolazi do prekomjerne aktivacije infla-
masoma. U inflasomopatije ubraja se i sindrom PAPA
(piogeni sterilni artritis, gangrenozna pioderma, akne)
povezan s mutacijom u genu PSTPIPI koji kodira
adaptorski protein $to se moze vezati za pirin, pri cemu
ponovo dolazi do prekomjerne produkcije IL-1. Aktiv-
nost proupalnih citokina IL-1 i IL-36 u normalnim
uvjetima ogranicavaju endogeni antagonisti kao §to su
IL-1RN i IL-36RN. Zbog njihovih mutacija dolazi do
poremecaja regulacije citokinske signalizacije i pojaca-
nja upalnog odgovora. Tako zbog mutacije gena ILIRN
nastaje sindrom DIRA (engl. Deficiency of IL-1-recep-
tor antagonist), a mutacijom gena IL36RN sindrom
DITRA (engl. Deficiency of interleukin thirty-six-recep-
tor antagonist). Klini¢ki se inflamasomopatije najcesce
manifestiraju vruc¢icom (nerijetko periodi¢nog tipa),
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thies manifest as extremity and lung vasculopathies,
fibrosis, cold-sore-like skin changes, intracranial cal-
cium deposits, and myositis. Examples of interfer-
onopathies are: Aicardi-Goutieres syndrome resulting
from DNA repairing TREX1 gene mutations that lead
to a hyperproduction of IFN-a type I; STING-associat-
ed vasculopathy with onset in infancy (SAVI), a severe
vasculitis resulting from STING (stimulator of inter-
feron genes) gene mutations; and chronic atypical neu-
trophilic dermatosis with lypodystrophy and elevated
temperature (CANDLE). JAK inhibitors are the foun-
dation of treatment.

Ubiquitinopathies or NF-kBpathies affect one or
more molecules called ubiqutins. These are proteins
that mark other proteins for catabolism by binding to
them. They are also of importance for the stability,
function, and intracelullar position of various proteins.
The aforementioned binding process is named ubiquti-
nization, whose opposite is deubiqutinization. LUBAC
(linear ubiquitin chain assembly complex) is a protein
complex built from several ubiquitin proteins (HOP,
HOIL-1, SHARPIN), and its role is to activate the NF-
kB signaling pathway. Mutations in the LUBAC gene
result in autoinflammation, immunodeficiency, and
myopathy. A20 and OTULIN molecules are deubiqui-
tinases that inhibit the NF-kB signaling pathway; if
their respective genes are mutated, autoinflammatory
disorders occur: haploinsufficiency A20 and otulipenia
(15, 16). Since ubiquitinopathies are associated with
NEF-kB signaling pathway abnormalities, they are often
called NF-kBpathies. Common clinical features are
granulomas, ulcerations, uveitis, and immunodeficien-
cy. The basis of treatment are TNF-a inhibitors, thus
these disorders are also known as TNF-a-pathies.

Complementopathies result from inappropriate
complement activation and some of the disorders in
this group are autoinflammatory diseases in nature
(17). An example is aHUS, atypical hemolytic-uremic
syndrome, caused by mutations in the CFH, THBD,
CFI, and CD46 genes, which leads to anemia, throm-
bocytopenia, and renal failure.

OVERVIEW OF THE MOST COMMON
AUTOINFLAMMATORY DISORDERS
ACCORDING TO PATHOGENESIS

Inflammasomopathies

Members of this group of disorders are monogenic
periodic fever syndromes (i.e., familial Mediterranean
fever, mevalonate kinase deficiency, TNF-receptor-as-
sociated periodic fever, cyropirine-associated periodic
fever syndromes), which were in fact the first described
examples of autoinflammatory diseases; DIRA syn-
drome, Majeed syndrome, as well as a subgroup known
as resistent inflammasomopathies which includes
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osipima, serozitisom, hepatosplenomegalijom i limfa-
denopatijom. Terapijski pristup u velikom broju ovih
bolesti temelji se na primjeni inhibitora IL-1.

Interferonopatije Cine grupu poremecaja s preko-
mjernom aktivacijom interferona tipa I (IFN-a, IFN-{3)
(13, 14). Interferoni mogu aktivirati Janusove kinaze
(JAK) i proteine koji posreduju u aktivaciji i prijenosu
signala (engl. Signal transducers and activators of the
transcription — STAT). Na kraju dolazi do transkripcije
brojnih gena uz stvaranje citokina, kemokina, proteina
koji kontroliraju apoptozu te sekrecije proupalnih cito-
kina iz stanica prirodene imunosti. Klinicki se inter-
feronopatije najce$¢e manifestiraju vaskulopatijama
ekstremiteta i pluca, nastankom fibroznih promjena,
nastankom koznih promjena nalik na ozebline, intra-
kranijalnim kalcifikacijama i miozitisom. Primjeri in-
terferonopatija jesu Aicardi-Goutiéresin sindrom zbog
mutacije gena TREX1 koji je ukljucen u popravak oste-
¢enja DNK, pri ¢emu zbog mutacije dolazi do hiper-
produkcije IFN-a tipa I; zatim teski vaskulitis s pocet-
kom u dojenackoj dobi zbog mutacije u genu STING
(stimulator interferonskih gena) poznat pod nazivom
SAVI (engl. STING-associated vasculopathy with onset
in infancy); kroni¢na neutrofilna dermatoza s lipo-
distrofijom i vrué¢icom poznata pod akronimom
CANDLE (engl. Chronic atypical neutrophilic dermato-
sis with lipodystrophy and elevated temperature). U lije-
¢enju se rabe inhibitori JAK-a.

Ubikvitinopatije ili NF-kBpatije jesu poremecaji koji
zahvacaju jednu ili viSe molekula koje se nazivaju ubi-
kvitini. Ubikvitini su bjelancevine koje se vezu na dru-
ge proteine i time obiljezavaju stani¢ne proteine koji ¢e
se razgraditi, a vazni su i za stabilnost, funkciju i unu-
tarstani¢ni polozaj velikog broja proteina. Ovaj se pro-
ces naziva ubikvitinacija. Suprotan proces, kojim se
molekule ubikvitina uklanjaju s proteina, naziva se
deubikvitinacija. LUBAC (engl. Linear ubiquitin chain
assembly complex) jest proteinski kompleks $to se sa-
stoji od proteina HOP, HOIL-1 i SHARPIN, koji imaju
funkciju ubikvitina, i djeluje tako $to aktivira signalni
put NF-xB. Mutacije u genu za LUBAC dovode do au-
toinflamacije, imunodeficijencije i miopatije. Molekule
A201 OTULIN imaju funkciju deubikvitinaza i inhibi-
raju signalni put NF-«xB, a mutacije dovode do autoin-
flamacije: haploinsuficijencija A20 i otulipenija (15,
16). Budu¢i da su, dakle, ubikvitinopatije poremecaji
koji su usko vezani uz abnormalnosti signalnog puta
NF-«kB, Cesto se nazivaju i NF-kBpatijama. Najcesce se
manifestiraju nastankom granuloma, ulceracija, uvei-
tisa te imunodeficijencijom. Terapijski pristup u ovim
bolestima temelji se na primjeni inhibitora TNF-a pa
se katkad oznacuju i kao TNF-apatije.

Komplementopatije skupina su poremecaja u kojima
dolazi do neprimjerene aktivacije komplementa i neki
od tih poremecaja takoder se ubrajaju u autoinflama-
torne bolesti (17). Kao primjer moze se navesti atipi¢ni
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Pregledni rad

TABLE 3 a. Eurofever/PRINTO classification criteria for hereditary recurrent fevers (modified according to reference No. 19)

TaBLICA 3. a. Eurofeverovi/PRINTO-ovi klasifikacijski kriteriji za nasljedne periodicne vrucice
(prilagodeno prema referenciji 19.)

FMF

MKD

TRAPS

CAPS

Presence of a pathogenic or
potentially pathogenic variant
in the MEFV gene and at least
one of the following criteria:

/ Prisutnost patogene ili
vjerojatno patogene varijante
u genu MEFV uz
zadovoljavanje barem jednog
od cetiriju kriterija:

« febrile episodes lasting up to
3 days / febrilne epizode u
trajanju od jednog do tri
dana

arthritis / artritis

chest pain / bol u prsima
abdominal pain / bol u
trbuhu

Presence of a pathogenic or

potentially pathogenic variant in
the MVK gene and at least one of

the following criteria:

/ Prisutnost patogene ili vjerojatno

patogene varijante u genu MVK
uz jo$ najmanje jedan kriterij:
« gastrointestinal symptoms

/ gastrointestinalni simptomi
« neck lymphadenopathy

/ limfadenopatija vrata
« aphthous stomatitis

/ aftozni stomatitis

Presence of a pathogenic or
potentially pathogenic variant
in the TNFRSF1A gene and at
least one of the following
criteria:
/ Prisutnost patogene ili
vjerojatno patogene varijante
u genu TNFRSFIA uz jo$
najmanje jedan kriterij:
« episodic fever lasting at least
for 7 days / febrilne epizode
u trajanju od 7 dana ili dulje
« myalgia / mialgija
« migrating rash
/ migrirajuci osip
o periorbital edema
/ periorbitalni edemi
o positive family history
/ pozitivna obiteljska
anamneza

Presence of a pathogenic or
potentially pathogenic variant
in the NLRP3 gene and at least
one of the following criteria:
/ Prisutnost patogene ili
vjerojatno patogene varijante
u genu NLRP3 uz jo$§ najmanje
jedan kriterij:
o urticaria-like rash
/ osip nalik na urtikarijski
« red eye (conjunctivitis,
episcleritis, uveitis)
/ crveno oko (konjunktivitis,
episkleritis, uveitis)
« sensorineural hearing loss
/ senzorineuralni gubitak
sluha

Presence of a variant not
proven to be pathogenic or
potentially pathogenic and at
least two of the following
criteria:

/ Prisutnost varijante koja nije
dokazano patogena ili
vjerojatno patogena uz
zadovoljavanje barem dvaju od
Cetiriju kriterija:

« febrile episode lasting up to
3 days / febrilne epizode

u trajanju od jednog do tri
dana

arthritis / artritis

chest pain / bol u prsima
abdominal pain

/ bol u trbuhu

Presence of a variant not
proven to be pathogenic or
potentially pathogenic and at
least two of the following
criteria:
/ Prisutnost varijante koja nije
dokazano patogena ili
vjerojatno patogena uz
zadovoljavanje barem dvaju
kriterija:
o episodic fever lasting at least
for 7 days / febrilne epizode
u trajanju od 7 dana ili dulje
« myalgia / mialgija
o migrating rash
/ migrirajudi osip
o periorbital edema
/ periorbitalni edemi
« positive family history
/ pozitivna obiteljska
anamneza

Presence of a variant not
proven to be pathogenic or
potentially pathogenic and at
least two of the following
criteria:
/ Prisutnost varijante koja nije
dokazano patogena ili
vjerojatno patogena uz
zadovoljavanje barem dvaju
kriterija:
o urticaria-like rash
/ osip nalik na urtikarijski
« red eye (conjunctivitis,
episcleritis, uveitis)
/ crveno oko (konjunktivitis,
episkleritis, uveitis)
« sensorineural hearing loss
/ senzorineuralni gubitak
sluha

Legend / Legenda: FMF: familial Mediterranean fever / obiteljska mediteranska vrucica; MKD: mevalonate kinase deficiency / manjak meva-
lonat kinaze; TRAPS: tumor necrosis factor receptor-associated periodic syndrome / periodicne vrucice vezane uz receptor cimbenika tumorske
nekroze; CAPS: cryopyrin-associated periodic syndromes / kriopirinski sindromi periodi¢ne vrucice

PAPA syndrome and NLRC4-associated macrophage
activation syndrome (NLRC4-MAS).

hemoliticko-uremijski sindrom (aHUS) koji je uzro-
kovan mutacijama u genima CFH, THBD, CFI i CD46
o pri ¢emu dolazi do hemoliticke anemije, trombocito-
Periodic fever syndromes penije i zatajenja bubrega.

Periodic or recurrent fever syndromes are autoin-

flammatory disorders defined by three or more epi- PRIKAZ NAJCESCIH

sodes of unexplained/non-infectious fever (i.e., body AUTOINFLAMATORNIH BOLESTI
temperature > 38°C) in a 6-month period with symp- PREMA PATOGENETSKIM
tom-free intervals between episodes lasting 7 or more MEHANIZMIMA NASTANKA
days. In most cases the fever is greater than 39°C, and y

symptom-free intervals can be regular and irregular Inflamasomopatije

(18). Between fever episodes, the affected children are
usually well, without growth and development impair-

U skupinu inflamasomopatija ubrajaju se monogen-
ski sindromi periodi¢nih vrucica (obiteljska medite-
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TABLE 3 b. Eurofever/PRINTO clinical classification criteria for hereditary recurrent fevers and PFAPA
(modified according to reference No. 19)
TaBLICA 3. b. Eurofeverovi/PRINTO-ovi klinicki kriteriji za nasljedne periodi¢ne vrucice i sindrom PFAPA

(prilagodeno prema referenciji 19.)

/ Ispunjavanje najmanje

$est od ukupno devet

kriterija.

Prisutnost:

« Eastern Mediterranean
origin
/ isto¢nomediteranskog
podrijetla

« arthritis / artritisa

/ Ispunjavanje najmanje
triju od Sest kriterija.
Prisutnost:

« disease onset in the first
year of life / pocetka
bolesti prije navr§ene
prve godine Zivota
gastrointestinal
symptoms

bodova.

Prisutnost:

« episodes of fever lasting 7
or more days (2 pts)
/ epizode vrudice u
trajanju od 7 ili viSe dana
(2 boda)

o febrile episodes lasting 5
or 6 days (1 pt) / epizode

Presence of:

/ Ispunjavanje
najmanje dvaju od pet
kriterija.

Prisutnost:

« urticaria-like rash

/ osipa nalik na
urtikarijski

cold- or stress-

FMF MKD TRAPS CAPS PFAPA

At least 6 out of 9 criteria | Atleast 3 out of 6 criteria | Five (5) or more points. At least 2 out of 5 Seven (7) out of
need to be fulfilled. need to be fulfilled. Presence of: criteria need to be 8 criteria need to be
Presence of: Presence of: / Ostvarivanje 5 ili vise fulfilled. fulfilled.

Presence of:

/ Ispunjavanje

najmanje sedam

od osam kriterija.

Prisutnost:

« tonsillo-pharyngitis
/ tonzilofaringitisa

o recurring febrile
episodes lasting 3-6

o aphthous stomatitis
/ aftoznog stomatitisa
o urticarial rash
/ urtikarijskog osipa
« maculopapular rash
/ makulopapuloznog
osipa
o painful lymph nodes
/ bolnih limfnih
¢vorova

« aphthous stomatitis (1 pt)
/ aftoznog stomatitisa
(1bod)

« tonsillopharyngitis (1 pt)
/ tonzilofaringitisa (1
bod)

o chest pain / gastrointestinalnih vrudice u trajanju od 5 induced disease days / ponavljanih
/ boli u prsima simptoma do 6 dana (1 bod) episodes / epizode febrilnih epizoda
« abdominal pain « painful lymph nodes « myalgia (1 pt) pojave bolesti koje traju
/ boli u trbuhu / bolnih limfnih ¢vorova |/ mialgija (1 bod) potaknute 3 - 6dana
« aphthous stomatitis o migrating rash (1 pt) hladno¢om ili « neck lymphadenitis
/ aftoznog stomatitisa / migrirajuci osip (1 bod) stresom / limfadenitisa vrata
» maculopapular rash o periorbital edema (1 pt) |« sensorineural o periodicity
/ makulopapuloznog / periorbitalni edemi hearing loss / periodi¢nosti
osipa (1 bod) / senzorineuralnoga pojavljivanja
« noticable disease o positive family history gubitka sluha
triggers such as (1 pt) / pozitivna « chronic aseptic
infection, obiteljska anamneza meningitis
immunization, trauma, (1 bod) / kroni¢nog
stress / zamije¢enih asepti¢nog
okidaca (trigeri) pojave meningitisa
bolesti kao $to su « bone anomalies
infekcija, cijepljenje, (abnormal
ozljeda epiphyseal growth or
ili stres prominent forehead)
/ anomalije skeleta
(prekomjerni rast
epifiza kostiju ili
prominentno ¢elo)
Absence of: Absence of: Absence of:
/ Odsutnost: / Odsutnost: / Odsutnost:

o diarrhea / proljeva
o chest pain
/ boli u prsima
o rash / osipa
o arthritis / artritisa

Legend / Legenda: FMF: familial Mediterranean fever / obiteljska mediteranska vrucica; MKD: mevalonate kinase deficiency / manjak meva-
lonat kinaze; TRAPS: tumor necrosis factor receptor-associated periodic syndrome / periodicne vruéice vezane uz receptor ¢imbenika tumorske
nekroze; CAPS: cryopyrin-associated periodic syndromes / kriopirinski sindromi periodicne vrucice; PFAPA: periodic fever, aphthous stomati-
tis, pharyngitis, and cervical adenitis / sindrom periodicne vrucice, aftoznog stomatitisa, faringitisa i adenitisa

ment. Leukocytosis and increased acute phase reac-
tants are characteristic laboratory findings during fe-
brile episodes; these findings, as well as other symp-
toms, diminish as the fever drops, or within 4 days.
Disease onset usually occurs in the first decade, a posi-
tive family history is common, and in some cases eth-
nic origin is also an importan factor (e.g., Eastern
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ranska vrucica, manjak mevalonat kinaze, periodi¢na
vrudica vezana uz receptor TNF-a, kriopirinski sin-
dromi periodi¢ne vrucice), $to su prvi opisani primje-
ri autoinflamatornih bolesti, zatim sindrom DIRA,
Majeedov sindrom te skupina bolesti koje su poznate
pod zajednic¢kim nazivom rezistentne inflamasomopa-
tije, kamo pripadaju sindrom PAPA i sindrom aktivaci-
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Pregledni rad

TABLE 4. Comparative view of disorders within the cryopyrin associated periodic syndromes
(made according to reference No. 21)
TABLICA 4. Usporedni prikaz klinickog spektra poremecaja u sklopu kriopirinskih sindroma periodicne vrucice
(izradeno prema podatcima iz referencije 21.)

FCAS MWS

CINCA/NOMID

o cold-induced rash
/ osip potaknut hladnoéom

Clinical features
/ Klini¢ke znacajke

myalgia / mialgija
conjunctivits / konjunktivitis
lack of energy / umor
headache / glavobolja
short-lasting episodes of fever
(12-24 hours)

/ kratkotrajne epizode vrudice
u trajanju od 12 do 24 sata

o cold-induced rash
/ osip potaknut hladno¢om « knee-, ankle-, elbow-, and wrist-
arthralgia / artralgija o arthralgia or arthritis
/ artralgija ili artritis
myalgia / mialgija
conjunctivitis / konjunktivitis
lack of energy / umor
headache / glavobolja « short stature, short arms and fingers,
fever lasting 2-3 days
/ epizode vrudice u trajanju
0d 2 do 3 dana « chronic aseptic meningitis
progressive hearing loss
/ progresivni gubitak sluha
o kidney failure
/ zatajenje bubrega

o rash / osip

deforming arthropathy with
contracture development

/ artropatija s deformitetima koljena,
gleznjeva, laktova i zape$ca uz razvoj
kontraktura

macrocranium / nizak rast uz kratke
ruke i prste te makrokranij

(vomiting, headache, seizures,
hydrocephalus, brain and optic nerve
atrophy, blindness) / kroni¢ni
asepti¢ni meningitis (povracanje,
glavobolje, konvulzije, hidrocefalus,
atrofija mozga i vidnog Zivca,
sljepoca)

* uveitis

o intermittent fever
/ intermitentni febriliteti

o progressive hearing loss
/ progresivni gubitak sluha

« Kkidney failure / zatajenje bubrega

Symptom duration Less than 24 hours
/ Trajanje simptoma | / naj¢e$ce krace od 24
sata

Daily / svaki dan

Daily / svaki dan

Symptom onset
/ Pocetak simptoma

< 20 years / < 20 godina

< 6 months / < 6 mjeseci

infancy / novorodenacka dob

Outcome / Posljedice |« limited daily activites
/ ogranicenje u dnevnim

aktivnostima

o limited daily activites o development retardation
/ ogranicenje u dnevnim
aktivnostima « sensorineural hearing loss

« sensorineural hearing loss
/ senzorineuralni gubitak sluha |« blindness / sljepoca

« amyloidosis and kidney failure |« amyloidosis and kidney failure
/ amiloidoza sa zatajenjem
bubrega

/ zaostajanje u razvoju

/ senzorineuralni gubitak sluha

/ amiloidoza sa zatajenjem bubrega

Legend / Legenda: FCAS: familial cold autoinflammatory syndrome / obiteljski autoinflamatorni sindrom uzrokovan hladnoéom; WS:
Muckle-Wells syndrome / Muckle-Wellsov sindrom; NOMID/CINSA: neonatal onset multisystem inflammatory disease / chronic infantile
neurologic cutaneous articular syndrome / multisustavna inflamatorna bolest s pocetkom u novorodenackoj dobi

Mediterranean, Middle East: Turks, Arabs; Southern
Europe: Italians, Greeks, Spaniards). Febrile episodes
in periodic fever syndromes are classified as short-last-
ing (24-48 h; familial Mediterranean fever), medium-
length (4 to 7 days; mevalonate kinase deficiency), and
long-lasting (TNF-receptor-associated periodic fever
syndrome) (19).

In March 2017, at a Consensus Conference held in
Genoa, an expert group consisting of clinicians and ge-
neticists established a new set of classification and clin-
ical criteria for inherited periodic fever syndromes and
PFAPA syndrome (19). The new criteria, known as the
Eurofever/PRINTO (Pediatric Rheumatology Interna-
tional Trials Organization) criteria, are used in clinical
and epidemiological research and are shown in Tables

Reumatizam 2020;67(1):36-55

je makrofaga povezan s inflamasomom NLRC4 (engl.
NLRC4-associated macrophage activation syndrome —
NLRC4-MAS).

Sindromi periodicnih vruéica

Sindromi periodi¢nih ili rekurentnih vrudica jesu
autoinflamatorne bolesti obiljezene ponavljanim fe-
brilnim epizodama u odsutnosti infekcije, pri ¢emu je
za zadovoljavanje definicije potrebno imati bolesnika s
tri ili viSe epizoda vrucice > 38 °C u razmaku ve¢em od
7 dana u periodu od minimalno 6 mjeseci. Vrucica je
nerijetko visa od 39 °C, a intervali izmedu febriliteta
mogu biti pravilni ili nepravilni (18). Izmedu epizoda
febriliteta dijete je obi¢no dobro i normalno raste. Tije-
kom epizoda febriliteta prisutni su leukocitoza i povi-
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3a and 3b. According to the criteria, each disease needs
a confirmed gene mutation. If a gene mutation is patho-
genic or its pathogenicity is highly probable, fewer clin-
ical parameters need to be fulfilled for the diagnosis;
the opposite is the case if the mutation is not proven to
be pathogenic or is unlikely pathogenic. The aforemen-
tioned expert group also established clinical criteria
that are not based on gene testing and can be used in
everyday clinical practice. Since cryopyrin-associated
periodic syndromes (CAPS) manifest in a broad clini-
cal spectrum from mild to severe conditions (in order
of severity: familial cold autoinflammatory syndrome
(FCAS), Muckle-Wells syndrome, neonatal-onset mul-
tisystem inflammatory disease / chronic infantile neu-
rologic cutaneous articular syndrome (NOMID/CIN-
CA)), they are summarized in Table 4 (20, 21).

Colchicine is the basis of FMF management as it re-
duces leukocyte motility and phagocytosis, in addition
to preventing the development of amyloidosis and pro-
teinuria. Anakinra, an IL-1 receptor antagonist, is an
alternative treatment option in refractory cases; other
options are TNF-a and a-interferon inhibitors (22).
Mevalonate kinase deficiency is treated with glucocor-
ticoids, anakinra, TNF-a inhibitors and simvastatin
(23). Glucocorticoids and biologics such as TNF-a in-
hibtors (e.g., etanercept) and anakinra are used in the
treatment of TRAPS (24), and IL-1 inhibitors (anakin-
ra, canakinumab) are used for treating CAPS (20, 21).

Although not a monogenic disease like the other
mentioned conditions, PFAPA syndrome (periodic fe-
ver, aphthous stomatitis, pharyngitis, cervical adenitis)
is traditionally a member of the periodic fever syn-
drome family, and it is in fact the most common type
of periodic fever syndromes. Effective treatment op-
tions are glucocorticoids in a solitary dose of 0.1 to 1
mg/kg, tonsillectomy, or anakintra (25). In most cases,
the condition spontaneously resolves between the 6™
and 8™ year of life.

DIRA (IL-1 receptor antagonist deficiency)
and Majeed syndrome

DIRA syndrome is an autosomal recessive disease
caused by a mutation in the ILIRN gene responsible
for coding the IL-1 receptor antagonist that normally
controls the inflammatory activity of proinflammatory
cytokine IL-1 (26). The result is a dysregulation of cy-
tokine pathways and an amplified inflammatory re-
sponse. This condition most often presents with skin
(usually pustular) and bone (sterile bone inflamma-
tion) manifestations that occur within the first several
days of life; cerebral vasculitis, pulmonary hemosider-
osis with lung fibrosis, hypotonia, and impaired growth
and development can also occur. Inflammatory mark-
ers are increased and usually there is no fever. IL-1 in-
hibitors (anakinra) are used for treatment.
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$eni reaktanti akutne faze upale uz normalizaciju labo-
ratorijskih nalaza i prestanak simptoma nakon zavrset-
ka ili u 4 dana od zavrsetka epizode febriliteta. Pocetak
bolesti najcesce je u prvih 10 godina Zivota. Obiteljska
anamneza Cesto je pozitivna, a za neke bolesti bitno je i
etni¢ko podrijetlo bolesnika (npr., isto¢ni Mediteran,
srednji Istok: Turci, Arapi, juzna Europa: Talijani, Grci,
Spanjolci). Prema duljini febrilnih epizoda, mogu se
podijeliti na one s kratkim epizodama (od 24 do 48
sati) kao $to je obiteljska mediteranska vrucica, na one
sa srednje dugim epizodama vrucice (od 4 do 7 dana)
kao sto je nedostatak mevalonat kinaze te na one s pro-
longiranim febrilnim epizodama kao §to je periodi¢na
vrucdica vezana uz receptor TNF-a (19).

Skupina od 33 eksperta iz podru¢ja autoinflamator-
nih bolesti (ukljucujuci klinic¢are i geneticare) na kon-
senzusnoj je konferenciji, odrzanoj u Genovi u ozujku
2017., donijela klasifikacijske i klinicke kriterije za na-
sljedne periodi¢ne vrucice i sindrom PFAPA (19). Ti se
novi Eurofeverovi/PRINTO-ovi (engl. Paediatric Rhe-
umatology INternational Trials Organisation) klasifi-
kacijski kriteriji rabe pri klinickim i epidemioloskim
istrazivanjima. Prikazani su na tablicama 3. ai 3. b. Za-
jednicko im je da za svaku pojedinu bolest iz ove sku-
pine iziskuju potvrdenu mutaciju u genu vezanom uz
nastanak bolesti. Ako je dokazana patogena ili vjerojat-
no patogena varijanta u odredenom genu, potrebno je
zadovoljiti manji broj ostalih kriterija nego pri mutaciji
koja nije dokazano patogena ili vjerojatno patogena.
Navedena skupina eksperata donijela je i klini¢ke kri-
terije koji se rabe za postavljanje dijagnoze kod pojedi-
nog bolesnika u svakodnevnom radu, a ne temelje se
na dokazanoj genskoj mutaciji. Budu¢i da kriopirinski
sindromi periodi¢ne vrucice (engl. Cryopyrin-associa-
ted periodic syndromes — CAPS) ukljucuju spektar bo-
lesti od blagih do teskih (prema tezini: obiteljski auto-
inflamatorni sindrom uzrokovan hladno¢om (engl.
Familial cold autoinflammatory syndrome — FCAS),
Muckle-Wellsov sindrom i multisustavna inflamatorna
bolest s pocetkom u novorodenackoj dobi (engl. Neo-
natal onset multisystem inflammatory disease / Chronic
infantile neurological cutaneous articular syndrome -
NOMID/CINCA), njihove su znacajke sazete na tablici
4. (20, 21).

Temelj lijecenja obiteljske mediteranske vrucice (engl.
Familial mediterranean fever - FMF) jest primjena kol-
hicina koji djeluje tako $to usporava motilitet leukocita
i fagocitozu te prevenira razvoj amiloidoze i proteinu-
rije. U rezistentnih oblika bolesti alternativa je anta-
gonist receptora za interleukin 1, odnosno anakinra, a
ostali modaliteti lijecenja ukljuc¢uju inhibitore TNF-a i
a-interferon (22). Pri lijeenju manjka mevalonat ki-
naze primjenjuju se glukokortikoidi, anakinra, inhibi-
tori TNF-a te simvastatin (23). Lije¢enje periodi¢ne
vrucice vezane uz receptor TNF-a (engl. Tumor ne-
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Majeed syndrome is also an autosomal recessive au-
toinflammatory disease, monogenic in nature and
caused by a mutation in the LPIN2 gene, a coding gene
for lipin-2 protein (27). The pathophysiological effects
of changes in lipin-2 acitivity are unknown. Majeed
syndrome usually occurs in the first 2 years of life with
cardinal clinical manifestations such as recurrent fever,
skin changes (pustular changes or changes similar to
Sweet syndrome), bone inflammation (chronic recur-
ring osteomyelitis), and anemia. Patients can be treated
with non-steroidal anti-inflammatory agents, gluco-
corticoids and IL-1 inhibitors.

PAPA syndrome

PAPA is an acronym for the classical clinical triad of
this syndrome: pyogenic sterile arthritis, pyoderma
gangrenosum, and acne. The condition is inherited in
an autosomal dominant fashion. It results from a mu-
tation in the PSTPIP1 gene which codes a pyrin-bind-
ing adaptor protein; this mutation leads to an overpro-
duction of IL-1 (28). This disease usually manifests in
the first decade of life. Fever is rarely present, leukocy-
tosis with neutrophilia is a common finding. A recur-
rent, pyogenic yet sterile, and erosive arthritis is the
first manifestation. It begins in early childhood, either
spontaneously or after a minor trauma, and it affects
the elbows, knees, and ankles. Arthritis continues into
adulthood, leading to joint destruction. Skin changes
first appear in adolescence as prominent cystic acne or
pyoderma gangrenosum. IL-1 inhibitors (anakinra)
are efficent in the treatment of pyogenic arthritis, and
anti-TNF agents combined with retinoids in the treat-
ment of skin changes.

Interferonopathies

Clinically, the most important interferonopathies
are Aicardi-Goutieres syndrome, severe neonatal
STING-associated vasculopathy with onset in infancy,
and a group of diseases known as proteasome-associat-
ed autoinflammatory syndrome (PRAAS).

Aicardi-Goutiéres syndrome

Aicardi-Goutieres syndrome is a genetically hetero-
geonus disorder caused by mutations in one out of
seven different genes resulting in an overproduction of
type I interferon (29). It most often affects the central
nervous system and the skin. There are two types of the
disease — early- and late-onset. The early-onset type is
more severe; symptoms manifest in the perinatal peri-
od and include neurological disorders (involuntary
movements, tremor, feeding difficulties), hepato-
splenomegaly, increased liver enzymes, and thrombo-
cytopenia. Late-onset disease occurs after several
weeks or months of normal development manifesting
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crosis factor receptor-associated periodic syndrome —
TRAPS) temelji se na primjeni glukokortikoida i bio-
loske terapije (inhibitori TNF-a kao §to je etanercept i
anakinra) (24). Lijecenje kriopirinskih sindroma pe-
riodi¢ne vrudice (engl. Cryopyrin-associated periodic
syndromes — CAPS) provodi se inhibitorima interleu-
kina 1 (anakinra i kanakinumab) (20, 21).

U sindrome periodi¢nih vrudica tradicionalno se
ubraja i sindrom PFAPA (engl. Periodic fever, aphthous
stomatitis, pharyngitis and cervical adenitis), odnosno
sindrom periodi¢ne vrudice, aftoznog stomatitisa,
faringitisa i adenitisa koji je najces¢i sindrom perio-
di¢nih vrudica, premda se ne radi o monogenskoj auto-
inflamatornoj bolesti za razliku od prije nabrojenih.
Pri lije¢enju mogu biti u¢inkovite jednokratna primje-
na glukokortikoida u dozi od 0,1 do 1,0 mg/kg, tonzi-
lektomija ili anakinra (25). U vecine bolesnika epizode
spontano prestanu u dobi od 6 do 8 godina.

Sindrom DIRA (engl. Deficiency of the
IL-1-receptor antagonist) i Majeedov sindrom

Sindrom DIRA jest autosomno recesivna bolest
uzrokovana mutacijom u genu ILIRN koji kodira za
antagonist receptora za IL-1 i u normalnim uvjetima
ogranicava aktivnost proupalnog citokina IL-1 (26).
Posljedi¢no dolazi do poremecaja regulacije citokinske
signalizacije i pojacanja upalnog odgovora. Najcesce su
kozne (obi¢no pustularne) i kostane manifestacije bo-
lesti (sterilne upale kostiju) koje se pojavljuju ve¢ u
prvim danima zivota, a uz to se mogu pojaviti cerebral-
ni vaskulitis, pluéna hemosideroza s razvojem fibroze
pluca, hipotonija, nenapredovanje djeteta. Upalni su
parametri poviseni, a vrucice obi¢no nema. Pri lijece-
nju se rabi inhibitor IL-1 (anakinra).

Majeedov je sindrom autosomno recesivna mono-
genska autoinflamatorna bolest uzrokovana mutaci-
jom u genu LPIN2 koji kodira za protein lipin 2 (27).
Nije jasno na koji nacin promjene u aktivnosti ovog
proteina uzrokuju nastanak bolesti. Bolest obi¢no za-
pocinje prije navrsene 2. godine. Glavna su obiljezja
bolesti ponavljane epizode vrucice, upala koze (pro-
mjene na kozi pustularne su ili odgovaraju Sweetovu
sindromu) i kostiju (kroni¢ni rekurentni osteomijeli-
tis) te anemija. U lije¢enju se rabe nesteroidni protu-
upalni lijekovi, glukokortikoidi i inhibitor IL-1.

Sindrom PAPA

Naziv sindroma PAPA akronim je trijasa simptoma
koji se u njemu javljaju: piogeni sterilni artritis, gan-
grenozna pioderma i akne. Bolest se nasljeduje auto-
somno dominantno, a rezultat je mutacije u genu
PSTPIPI koji kodira adaptorski protein $to se moze
vezati za pirin, a to dovodi do prekomjerne produkcije
IL-1 (28). Bolest najcesce pocinje u prvom desetlje¢u
zivota. Vrucica je ovdje rijetko prisutna, a u nalazima
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with psychomotor retardation, microcephaly, and epi-
sodes of encephalopathy marked with irritability, in-
consolable crying, and feeding difficulties. Intermittent
fever and convulsions can also occur. Ultimately the
condition results in permanent neurological damage
such as intellectual deficits, hand muscle spasticity,
core muscle dystonia, and hypotonia. Leukodystrophy
and brain calcifications develop. Vasculitis causes
painful, red and swollen frostbite-like skin changes on
the fingers, toes, and ears. Some patients have immune
system disorders and develop systemic erythematosus
lupus. Apart from symptomatic treatment, there were
also trials of JAK-inhibitors (with variable results) and
antiretroviral agents used for treating HIV infection.

STING-associated vasculopathy with onset
in infancy (SAVI)

SAVT is an interferonopathy caused by an autosomal
dominant mutation of the STINGI gene, an interferon
gene stimulator (14). The skin and lungs are affected in
most cases. Vasculopathy-induced skin changes devel-
op in the first few months of life, usually affecting the
face, nose, ears, fingers, and toes. These changes begin
as skin discolorations which progress to ulcerations
and finally to necrotising ulcers leading to scarring,
nasal septum perforation, and finger or toe amputa-
tion. Interstitial lung disease occurs, leading to pulmo-
nary fibrosis and respiratory insufficiency. Lymphade-
nopathy and intermittent fever can occur. JAK-inhibi-
tors are the treatment of choice.

Proteasome-associated autoinflammatory syndrome
(PRAAS)

An example from this spectrum of disorders is
chronic neutrophilic dermatosis with lipodystrophy
and fever (30). It is a disease caused by mutations in the
proteasome subunit- encoding gene. Proteasomes are
protein complexes responsible for eliminating intracel-
lular protein detritus and foreign protein degradation.
Proteasome dysfunction leads to accumulation of said
detritus within the cell and interferon type I produc-
tion. The disease manifests in the first few months of
life, starting with frostbite-like skin changes, circular
plaques, and erythematous edema. Fever is common.
The skin changes are followed by lipodystrophy and,
ultimately, joint changes. JAK-inhibitor trials are on-

going.

Ubiquitinopathies

These conditions are closely associated with NF-kB
signaling pathway abnormalities (15). An example is
Blau syndrome, an autosomal dominant disorder
caused by a mutation in the NOD2 gene. The syndrome
is characterized by a clinical triad - early-onset polyar-
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se Cesto vidi leukocitoza s neutrofilijom. Najprije se
pojavljuje artritis. Artritis je rekurentan, piogen, ali
sterilan i erozivan, a zapocinje obi¢no u ranoj djecjoj
dobi, spontano ili nakon manje traume te zahvaca lak-
tove, koljena i gleznjeve. Simptomi su prisutni do od-
rasle dobi, a dovode do destrukcije zglobova. Kozne
promjene javljaju se u adolescenciji kao izrazene cistic-
ne akne ili gangrenozna pioderma. Pri lijeCenju pioge-
nog artritisa primjenjuje se inhibitor IL-1 (anakinra), a
u lije¢enju koznih manifestacija pripravci anti-TNF-a
u kombinaciji s retinoidima.

Interferonopatije

Najvaznije interferonopatije jesu Aicardi-Goutiére-
sin sindrom, teski vaskulitis s pocetkom u dojenackoj
dobi zbog mutacije u genu STING te skupina bolesti
pod nazivom autoinflamatorni sindrom povezan s po-
remecajem funkcije proteasoma (engl. Proteasome-
associated autoinflammatory syndrome — PRAAS).

Aicardi-Goutiéresin sindrom

Rije¢ je o genski heterogenoj bolesti uzrokovanoj
mutacijama u jednom od sedam razli¢itih gena zbog
¢ega dolazi do prekomjernog stvaranja interferona tipa
I (29). Najcesce su zahvaceni sredi$nji zZivcani sustav i
koza. Postoje dva oblika bolesti - rani i kasni. U ranom
obliku bolesti, koji je tezi, simptomi se javljaju odmah
nakon rodenja i uklju¢uju neuroloske poremecaje (ne-
voljne pokrete, tremor, poremecaje hranjenja), hepa-
tosplenomegaliju, poviSene jetrene enzime i tromboci-
topeniju. U kasnom obliku bolesti nakon nekoliko tje-
dana ili mjeseci normalnog razvoja dolazi do zaostaja-
nja u psihomotorickom razvoju, pojave mikrocefalije i
epizoda encefalopatije tijekom koje su djeca izrazito
razdrazljiva uz neutjesan pla¢ i poremecaj hranjenja.
Mogu se pojaviti intermitentni febriliteti i konvulzije.
Naposljetku obi¢no dolazi do trajnih neuroloskih oste-
¢enja koja se manifestiraju teSkim intelektualnim pore-
mecajima, spasticitetom misic¢a ruku, distonijom i hi-
potonijom misi¢a trupa. Dolazi do razvoja leuko-
distrofije i kalcifikata u mozgu. Promjene na kozi na-
likuju na ozebline. Uzrokovane su vaskulitisom, a
manifestiraju se kao bolne, crvene i otecene promjene
na prstima ekstremiteta i uskama. U nekih bolesnika
dolazi i do imunosnih poremecaja i razvoja sustavnog
eritemskog lupusa. Osim simptomatskog lijecenja, u
nekih su bolesnika primjenjivani inhibitori JAK-a s
varijabilnim uc¢inkom, kao i antiretrovirusni lijekovi
koji se rabe u lijec¢enju infekcije HIV-om.

Teski vaskulitis s pocetkom u dojenackoj dobi zbog
mutacije u genu STING (engl. STING-associated
vasculopathy with onset in infancy - SAVI)

Ova interferonopatija uzrokovana je autosomno do-
minantnim mutacijama u genu STINGI koji je stimu-
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Pregledni rad

TABLE 5. Comparison of current and proposed new criteria for systemic juvenile idiopathic arthritis (sJIA)
(modified according to references No. 31 and 32)
TaBLIcA 5. Usporedba postojecih i predloZenih novih kriterija za sustavni oblik juvenilnog idiopatskog artritisa (sJ/IA)
(prilagodeno prema referencijama 31. i 32.)

Current diagnostic criteria for sJIA
/ Postojedi kriteriji za postavljanje dijagnoze sJIA

Proposed new diagnostic criteria for sJIA
/ Predlozeni novi kriteriji za postavljanje dijagnoze sJIA

Arthritis associated with intermittent fever lasting for at least 2 weeks
and at least one of the following:

/ Artritis udruzen s intermitentnom vrucicom u trajanju

od najmanje 2 tjedna te barem jedan od ovih simptoma:

« macular or maculopapular rash / mrljasti ili makulopapulozni osip
« splenomegaly or hepatomegaly / splenomegalija ili hepatomegalija
« generalized lymphadenopathy / generalizirana limfadenopatija

« serositis / serozitis

Fever of uknown origin (39°C or above daily with
drops to 37°C or below) ocurring daily for at least
3 consecutive days and recurring for at least 2 weeks
/ Vruéica nepoznata podrijetla (raste do 39 °C ili vise
jedanput na dan i pada na 37 °C ili niZe tijekom vr$aka
febriliteta) prisutna svakog dana najmanje 3 dana
uzastopno, a ponavlja se tijekom najmanje 2 tjedna

+
2 major criteria OR 1 major and 1 minor criterion
/2 glavna kriterija ILI 1 glavni i 1 sporedni kriterij

EXCLUSION CRITERIA: / ISKLJUCNI KRITERIJI:
« psoriasis (personal history or a first-degree relative)
/ pozitivna osobna i/ili obiteljska anamneza na psorijazu u prvom koljenu
« arthritis in male patients older than 6 and HLA-B27+ / pojava artritisa
u djecaka nakon 6. godine s pozitivnim antigenom HLA-B27
« ankylosing spondylitis, enthesitis-associated arthritis, enteropathy-
associated sacroiliitis, Reiter syndrome, acute anterior uveitis OR a
first-degree relative suffering from any of the mentioned conditions
/ ankilozantni spondilitis, artritis pridruZen entezitisu, sakroileitis s
upalnim crijevnim bolestima, Reiterov sindrom, ili akutan prednji uveitis,
ili pozitivna obiteljska anamneza na jednu od ovih bolesti u prvom koljenu
« positive rheumatoid factor (IgM RF) in at least two measurements
at least 3 months apart / pozitivan reumatoidni ¢cimbenik (IgM RF)
najmanje u dva mjerenja u razmaku od tri mjeseca

MAJOR CRITERIA: / GLAVNI KRITERIJI:

1. non-fixed and disappearing erythematous rash
/ eritematozni osip koji nije fiksan i i§¢ezava

2. arthritis / artritis

MINOR CRITERIA: / SPOREDNI KRITERIJI:

1. generalized lymphadenopathy and/or hepatomegaly
and/or splenomegaly / generalizirana limfadenopatija
i/ili hepatomegalija i/ili splenomegalija

2. serositis / serozitis

3. artrhralgia lasting for 2 weeks or more (without
arthritis) / artralgija u trajanju od 2 tjedna ili dulje
(u odsutnosti artritisa)

4. leukocytosis (15,000/mm3 or more) and neutrophilia
/ leukocitoza (15.000/mm?® ili ve¢a) uz neutrofiliju

ticular arthirits (tenosynovitis), uveitis (often panuve-
itis), and rash (in most cases erythematous scaling
papules). Skin and eye changes manifest as non-case-
ous granulomas. Patients with otulipenia have pannic-
ulitis, arthritis, and diarrhea; those with A20-hap-

lator interferonskih gena (14). Bolest najcesce zahvaca
kozu i pluc¢a. Kozne promjene pocinju se javljati u
prvim mjesecima zivota zbog vaskulopatije. Obi¢no
zahvacaju lice, nos, uske i prste ekstremiteta. Najprije

loinsufficiency develop oral ulcerations, uveitis, and
pathergy (trauma-induced sterile pustules). Patients
with HOP and HOIL-1 defficiencies are immunodefi-
cient and prone to bacterial and viral infections.

Multifactorial inflammatory disease

Systemic juvenile idiopathic arthritis (sJIA) and au-
toinflammatory bone disease manifesting with sterile
inflammatory osteolytic lesions will be reviewed here.

Systemic juvenile idiopathic arthritis (sJIA)
According to the still current 1997 International

League Against Rheumatism classification, sJIA is the
most severe and most acute form of JIA, resulting from
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se javlja diskoloracija koze, zatim ulceracije i naposljet-
ku ulkusi zbog nekroze tkiva koji mogu uzrokovati na-
stanak oziljaka, perforaciju nosnog septuma i dovesti
do amputacije prstiju. Mogu se javiti intersticijska
plu¢na bolest s dispnejom, razvoj plu¢ne fibroze i res-
piratorne insuficijencije. Nalaze se i limfadenopatija i
intermitentni febriliteti. Pri lijeCenju se primjenjuju
inhibitori JAK-a.

Autoinflamatorni sindrom povezan
s poremecajem funkcije proteasoma

Kao primjer bolesti iz ovog spektra moze se navesti
kroni¢na neutrofilna dermatoza s lipodistrofijjom i
vru¢icom (30). Rije¢ je o bolesti koja je uzrokovana
mutacijama u genu koji kodira za podjedinice pro-
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genetic and environmental factor interactions. As in-
nate immunity dysregulation plays an important role
in the pathogenesis of sJIA, it differs from other forms
of JIA which are autoimmune in nature (Table 5). Ac-
cording to the latest criteria by PRINTO established in
2019, in order to be diagnosed with sJIA a patient
needs to have a daily fever of 39°C or above that drops
to 37°C or below for at least 3 days, recurring for at
least 2 weeks (32). Apart from the fever, at least two
major or one major and one minor criterion need to be
fulfilled. Major criteria are non-fixed, vanishing, ery-
thematous rash and arthritis. Minor criteria are gener-
alized lymphadenopathy and/or hepato/splenomegaly;
joint pain without arthritis lasting for at least 2 weeks;
leukocytosis (15,000/mm3 or above) with neutrophil
predominance. A major difference from earlier criteria
is that the presence of arthritis is no longer necessary
for a diagnosis of sJIA. The diagnostic process is not
simple, as infection and malignancy, as well as system-
ic autoimmune and other autoinflammatory diseases
need to be excluded. During this process patients
should be treated with NSAIDs, and once the diagno-
sis is confirmed the initial choice of treatment can, de-
pending on the disease activity and joint affection, in-
clude NSAIDs, glucocorticoids, or IL-1 inhibitors. In
refractory disease, other biologics (tocilizumab, abata-
cept, TNF-inhibitors) or methotrexate are introduced,
depending on the joint affection.

Autoinflammatory bone disease

The hallmark of this group of disorders is sterile
bone inflammation. Although the typical lesions histo-
logically and radiographically mimic infective osteo-
myelitis, an infective agent cannot be isolated. Multi-
factorial autoinflammatory bone diseases are SAPHO
syndrome and chronic recurring multifocal osteomy-
elitis (CRMO). Due to a number of common charac-
teristics, some argue that these are in fact two forms of
the same disease with a difference in the age of onset.

SAPHO is an acronym for the five major symptoms
occurring in this syndrome: synovitis, acne, pustulosis,
hyperostosis, and osteitis (33). It usually affects adoles-
cents and younger adults, more often women. Bone
and joint pain and edema are common presenting
symptoms of the disease that in most cases affects the
anterior thoracic wall (claviculae, sternum, sternocla-
vicular joints), followed by the spine, primarily its tho-
racic segment. The arthritis is of axial distribution in
most cases. Skin changes occur before, during, or after
the musculoskeletal symptoms, or they do not occur at
all; they manifest as palmoplantar pustulosis, severe
form of acne, suppurative hidradenitis, and pyoderma
gangrenosum. CRMO is a spectrum of diseases that
have in common sterile bone inflammation, as well as
inflammatory skin and inflammatory bowel disease
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teasoma. To je proteinski kompleks koji sudjeluje pri
uklanjanju otpadnih proteina u stanici i razlaganju
stranih bjelancevina. Zbog njegove poremecene funk-
cije dolazi do nakupljanja otpadnih proteina u stanici i
stimulacije proizvodnje interferona tipa I. Bolest zapo-
¢inje u prvim mjesecima Zivota. Manifestira se najprije
koznim promjenama koje mogu biti nalik na ozebline,
prstenastim plakovima ili eritematoznim edemima.
Cesto se javljaju febriliteti. Nakon toga javljaju se lipo-
distrofija, odnosno gubitak masnog tkiva te, naposljet-
ku, promjene na zglobovima. Lijecenje se pokusava
davanjem inhibitora JAK-a.

Ubikvitinopatije

Rije¢ je o poremecajima koji su usko vezani uz ab-
normalnosti signalnog puta NF-kB (15). Kao primjer
moze se navesti Blauov sindrom koji je uzrokovan
autosomno dominantnom mutacijom u genu NOD2.
Sindrom ¢ini trijas rano nastaloga poliartikularnog
artritisa (tenosinovitis), uveitisa (Cesto panuveitis) i
osipa (Cesto male crvenkaste papule koje se ljuskaju), a
promjene na kozi i o¢ima jesu nekazeozni granulomi.
Bolesnici s otulipenijom imaju panikulitis, artritis i
proljeve, a oni s haploinsuficijencijom A20 oralne ulce-
racije, uveitis i patergiju (stvaranje sterilnih pustula na
mjestima traume). U bolesnika s manjkom proteina
HOP i HOIL-1 nalazi se imunodeficijencija (ucestale
bakterijske i virusne infekcije).

Multifaktorske inflamatorne bolesti

Od multifaktorskih inflamatornih bolesti opisat ¢emo
sustavni oblik juvenilnog idiopatskog artritisa (sJIA) i
autoinflamatorne bolesti kostiju koje se manifestiraju
sterilnim upalnim osteolitickim lezijama.

Sustavni oblik juvenilnog idiopatskog artritisa (sJIA)

Prema trenuta¢no vrijedecoj klasifikaciji Meduna-
rodne lige za borbu protiv reumatizma iz 1997. (31),
sJIA je najtezi i najakutniji oblik JIA, koji nastaje inter-
akcijom genskih i okoli$nih ¢imbenika. sJIA se od
ostalih oblika JIA, koji pripadaju skupini autoimuno-
snih bolesti, razlikuje po tomu $to poremecaj prirode-
ne imunosti ima vaznu ulogu u patogenezi ove bolesti
(tablica 5.). Prema najnovijim predlozenim kriterijima
Medunarodne organizacije za provodenje ispitivanja u
dje¢joj reumatologiji (PRINTO) iz 2019. godine, za
postavljanje dijagnoze potrebno je da bolesnici imaju
vrudicu nepoznata podrijetla, koja raste do 39 °C ili
vide jedanput na dan i pada na 37 °Cili niZe, a prisutna
je svakog dana najmanje 3 dana uzastopno i ponavlja
se tijekom najmanje 2 tjedna (32). Uz to moraju biti
zadovoljena dva glavna kriterija ili jedan glavni i jedan
sporedni kriterij. Glavni kriteriji jesu eritematozni osip
koji nije fiksan i i$cezava te artritis. Sporedni kriteriji
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Pregledni rad

TABLE 6. Clinical signs suggestive of autoinflammatory disease
TaBLIcA 6. Klinicki znakovi koji upucuju na pojavu
autoinflamatorne bolesti

One or more of the following criteria:
/ Bolesnik koji ispunjava jedan ili vi$e od ovih kriterija:

— periodic/recurring fever
/ Periodi¢ne/rekurentne vrucice

- severe skin inflammation (pustular dermatoses, painful
ulcerations, pustular psoriasis, granulomatous inflammation,
recurring urticarial changes...)

/ Teska upalna zahvacenost koze (pustulozne dermatoze,
bolne ulceracije, pustulozna psorijaza, granulomatozne upale,
rekurentne urtikarijske promjene...)

- severe bone and joint inflammation
/ Te$ka upalna zahvacenost osteoartikularnog sustava

— vasculopathies / Vaskulopatije

- panniculitis/lipoatrophy / Panikulitis/lipoatrofija

- serous membrane inflammation (peritonitis, pleuritis,
pericarditis) / Upale seroznih membrana (peritonitis, pleuritis,
perikarditis)

— gastrointestinal tract inflammation / Upale probavne cijevi

- amyloidosis / Amiloidoza

- increased inflammatory markers during disease flares
(leukocytosis, increased C-reactive protein, increased
erythrocyte sedimentation rate, thrombocytosis)

/ Za vrijeme epizode bolesti poviSeni upalni parametri
(leukocitoza, povi$en C-reaktivni protein, ubrzana
sedimentacija eritrocita, trombocitoza)

(33). Most often they occur during childhood, between
the ages of 7 and 12. Typically they present with bone
pain with or without fever; the pain can be mild or
acute, or intense with edema, warmth, and patholo-
gical fracture of the affected bones. The entire skele-
ton can be involved. Skin changes that occur are pal-
moplantar pustulosis, psoriasis, and pyoderma gan-
grenosum.

Whole-body MRI (investigation of choice) and ra-
dionuclide bone scan are used in establishing the diag-
nosis as well as in the follow-up. Sometimes a bone
biopsy is needed to confirm the diagnosis. CRMO is
managed with NSAIDs, antibiotics (clindamyicin,
azithromycin, tetracyclines), glucocortikocids, and, in
refractory cases, methotrexate, sulfasalatine, bisphos-
phonates, and TNF-inhibitors.

An organ system-based summary
of the most common symptoms and signs
of autoinflammatory diseases

Since there are many autoinflammatory conditions
that manifest with a broad spectrum of signs and
symptoms that can overlap with those of various auto-
immune diseases and immunodeficiencies, and since
these are rare disorders, it is far more important to
know when to suspect autoinflammatory disease than
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jesu generalizirana limfadenopatija i/ili hepatomegali-
jai/ili splenomegalija; serozitis; artralgija u trajanju od
2 tjedna ili dulje (u odsutnosti artritisa); leukocitoza
(15.000/mm? ili veca) uz neutrofiliju. Glavna je novost
u odnosu prema dosadasnjim kriterijima da artritis
vi$e ne mora biti nuzno prisutan da bi se postavila di-
jagnoza sJIA. Postavljanje dijagnoze nije jednostavno i
temelji se na iskljucenju infekcija, malignih bolesti,
sustavnih autoimunosnih bolesti i drugih autoinflama-
tornih bolesti. Do postavljanja dijagnoze primjenjuju
se nesteroidni antireumatici (NSAID), a nakon postav-
ljanja dijagnoze inicijalna terapija moze, ovisno o stup-
nju aktivnosti bolesti i zahvacenosti zglobova, ukljuci-
vati primjenu NSAID-a, glukokortikoida ili inhibitora
IL-1, dok se pri kontinuiranoj aktivnosti bolesti mogu
ukljuciti i drugi bioloski lijekovi (tocilizumab, abata-
cept odnosno inhibitori TNF-a) ili metotreksat, ovisno
o stupnju zahvacenosti zglobova.

Autoinflamatorne bolesti kostiju

Osnovna karakteristika ovih bolesti jest sterilna upa-
la kostiju, pri ¢emu lezije histologki i radioloski imiti-
raju infektivni osteomijelitis, ali se ne moze izolirati
infektivni uzro¢nik. U multifaktorske autoinflamator-
ne bolesti kostiju ubrajaju se sindrom SAPHO i kro-
ni¢ni rekurentni multifokalni osteomijelitis (CRMO).
Zbog mnogih zajednickih znacajka neki smatraju da se
radi o dva oblika iste bolesti koje se pojavljuju u razli-
¢itoj zivotnoj dobi.

SAPHO je akronim pet glavnih simptoma koji se
javljaju u sklopu ovog sindroma: sinovitis, akne, pustu-
loza, hiperostoza i osteitis (33). Bolest se uglavnom
pojavljuje u adolescenata i mladih odraslih, ces¢e u
osoba zenskog spola. Prvi znak bolesti najcesce su bol i
oteklina zglobova i kostiju. Najcesce je zahvacen pred-
nji dio prsnog kosa: klavikula, sternum i sternoklavi-
kularni zglobovi, a zatim kraljeznica (najce$ce tora-
kalni segment). Artritis je najcesce aksijalni (zahvaca
male zglobove kraljeznice). Kozne promjene mogu se
javiti prije, za vrijeme ili nakon kostano-zglobnih simp-
toma, a mogu i posve izostati. Ukljucuju palmoplan-
tarnu pustulozu, teske oblike akna, supurativni hidra-
denitis i gangrenoznu piodermu. CRMO obuhvaca
spektar bolesti kojima je zajednicka sterilna upalna
bolest kostiju uz upalne kozne i crijevne bolesti (33).
Najcesce se javlja u djetinjstvu, i to u skolskoj dobi (od
7 do 12 godina). Tipi¢no se prezentira bolju u kostima
s febrilitetom ili bez njega, koja varira u intenzitetu od
blage do akutne intenzivne boli, uz oteklinu, toplinu i
patolosku frakturu zahvacenih kostiju. Lezije kostiju
mogu zahvatiti cijeli skelet. Kozne promjene ukljucuju
palmoplantarnu pustulozu, psorijazu i gangrenoznu
piodermu.

Pri postavljanju dijagnoze ovih bolesti rabe se mag-
netska rezonancija cijelog tijela kao metoda izbora i za
pracenje bolesnika, scintigrafija skeleta, a katkad je po-
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to know everything in detail about a single entity. Sus-
picion should be raised in patients with periodic and
recurrent fever when infective, autoimmune, and ma-
lignant diseases have been excluded. Some autoinflam-
matory diseases have elements of immunodeficiencies
causing recurrent infections. Also, it is good to know
that some autoinflammatory diseases manifest without
fever, thus the absence of fever is not an exclusion cri-
terion.

The age of disease onset, ethnic origin, and family
history are valuable medical data. Although the major-
ity of these diseases begin in infancy, some can mani-
test for the first time in adulthood. Most of these con-
ditions are not strictly geographically or ethnically
linked; also, since many of them are caused by de novo
or somatic mutations, in such cases the family history
will be unremarkable. Almost all autoinflammatory
diseases can be triggered by stress or infection; other
triggering factors may be cold, minor trauma, preg-
nancy, menstruation, immunization, and exercise.

Skin inflammation should be considered as a “red
flag” as almost all of these disorders affect the skin.
Since the changes are not pathognomonic, a skin bi-
opsy is necessary. Among the more common skin
manifestations are non-pruritic urticaria-like changes,
refractory to antihistamines, with neutrophilic infil-
trates on histology. They can be found in CAPS and
Schnitzler syndrome. Pustular dermatoses are found in
Behget disease and CRMO. Painful ulcerations and
pyoderma gangrenosum are a part of PAPA syndrome
and of very early inflammatory bowel disease. Granu-
lomatous changes are found in Blau syndrome. Inter-
feronopathies are characterized by vasculopathies,
panniculitis, lipoatrophy, and frostbite-like changes,
especially on the extremities. Plaques are common in
FMF and TRAPS patients.

Musculoskeletal manifestations such as permanent
or transient arthritis, synovitis, osteitis, and osteomy-
elitis, especially in cases of sterile pyogenic inflamma-
tion, should prompt suspicion of an autoinflammatory
condition. Bone deformities and finger clubbing can be
seen in severe forms of CAPS and in DIRA syndrome.
Lytic and sclerotic bone lesions are a part of CRMO.
Monoarthritis is common in FMF and PAPA syn-
drome, and polyarthritis in sJIA and mevalonate ki-
nase deficiency. Intense myalgia is characteristic of
FMF and TRAPS.

Eye manifestations include conjunctivitis, periorbit-
al edema, and uveitis, which occur in most cases of
CAPS and TRAPS. Beh¢et and NOMID cause the most
severe eye pathology, which can result in blindness.

Gastrointestinal manifestations include abdominal
pain, diarrhea, aphthae, and mucous ulcerations. Peri-
tonitis is common in FMF and TRAPS. Diarrhea is
common in mevalonate kinase deficiency, macrophage
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trebno uciniti i biopsiju kostiju. U lije¢enju se primje-
njuju NSAID, antibiotici (klindamicin, azitromicin,
tetraciklini), glukokortikoidi, a pri nezadovoljavaju-
¢em ucinku mogu se primijeniti metotreksat, sulfasa-
lazin, bisfosfonati i inhibitori TNF-a.

Sumarni prikaz najces¢ih simptoma
i znakova autoinflamatornih bolesti
prema organskim sustavima

Buducdi da je, s jedne strane, autoinflamatornih bole-
sti mnogo i da se mogu manifestirati ¢itavim spektrom
simptoma i znakova te preklapati s autoimunosnim
bolestima i imunodeficijencijama, a da su, s druge stra-
ne, te bolesti rijetke, mnogo je vaznije od poznavanja
pojedinih entiteta posumnjati na postojanje autoinfla-
matorne bolesti (tablica 6.). Jo§ postoji znatna odgoda
u postavljanju dijagnoze autoinflamatornih bolesti. Na
njih treba posumnjati u bolesnika s periodi¢nim i re-
kurentnim vrué¢icama kod kojih je obrada na infekcije,
autoimunosne i maligne bolesti negativna. U nekim
autoinflamatornim bolestima bolesnici imaju znakove
imunodeficijencije koji se manifestiraju ponavljanim
infekcijama. Nadalje, treba napomenuti da postoje au-
toinflamatorne bolesti koje se ne manifestiraju febrili-
tetom, tako da odsutnost vrucice nije iskljucni kriterij
za postojanje neke od ovih bolesti.

Vazni anamnesticki podatci ukljucuju dob pojave
simptoma i znakova bolesti, etnicko podrijetlo i obi-
teljsku anamnezu. Iako vecina tih bolesti zapocinje u
dje¢joj dobi, one se mogu prvi put manifestirati tek u
odrasloj dobi. Treba napomenuti da ve¢ina autoinfla-
matornih bolesti nije ogranicena geografskom lokaci-
jom ni podrijetlom bolesnika. Mnoge od njih uzroko-
vane su mutacijama de novo ili somatskim mutacijama
pa Ce pritom obiteljska anamneza biti negativna. Goto-
vo sve autoinflamatorne bolesti mogu biti potaknute
stresom i infekcijom, a od ostalih okidaca treba spo-
menuti hladno¢u, manje traume, trudnoc¢u, mjesec¢ni-
cu, cijepljenje i vjezbanje.

Sumnju treba pobuditi postojanje upalne zahvace-
nosti koze. Naime, gotovo sve autoinflamatorne bolesti
zahvacaju i kozu. Budu¢i da promjene nisu patogno-
monicne, ¢esto je potrebno uciniti biopsiju koze. Jedna
od cestih dermatolo$kih manifestacija jesu promjene
nalik na urtikarijske, ali bez svrbeza, koje se ne povlace
primjenom antihistaminika i kod kojih se biopsijom
nalaze infiltrati neutrofila koji nisu karakteristi¢ni
za urtikariju. One se mogu nac¢i kod bolesnika s
CAPS-om i Schnitzlerinim sindromom. Pustulozne
dermatoze nalaze se kod bolesnika s Beh¢etovom bole-
sti i CRMO-om. Bolne ulceracije i pyoderma gangreno-
sum dio su klinicke slike sindroma PAPA, a mogu se
naci i kod vrlo rane upalne bolesti crijeva. Granuloma-
tozne promjene nalaze se u Blauovom sindromu. Pri
interferonopatijama nalaze se vaskulopatije, paniku-
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activation syndrome, and very early-onset inflamma-
tory bowel disease.

The spectrum of neurological disorders is broad -
vasculitis (Behget disease), hearing loss (CAPS), psy-
chomotor retardation (NOMID, interferonopathies).
Convulsions are common in most of periodic fever
syndromes.

Laboratory abnormalities such as leukocytosis, in-
creased CRP, accelerated ESR, and thrombocytosis are
common during disease episodes. However, some pa-
tients have only a mild increase in CRP, lymphopenia,
and leukopenia during exacerbations. An unexplained
increase of inflammatory markers, even when there are
no other symptoms, should prompt suspicion of an au-
toinflammatory disease.

During the work-up of a patient with a suspected au-
toinflammatory disease it is necessary to exclude infec-
tion, malignancy, immunodeficiency, and rheumatic
disease (34). A routine laboratory panel consisting of
full blood count with differential and peripheral smear,
ESR, CRP, electrolytes, urea, creatinine, LFTs, urinaly-
sis, uric acid, and LDH should be ordered. Immunose-
rological tests (ANA, ANCA) should also be done. Ini-
tial microbiology testing consists of a throat swab,
blood culture, urine culture, EBV serology, CMV se-
rology, HIV test, and tuberculosis test. Chest X-ray is
important in the initial work-up. Depending on the
symptoms and differential diagnosis, additional tests
can be performed: joint aspiration (to exclude septic
arthritis), skin biopsy, audiometry (if CAPS is suspect-
ed), whole-body MRI (SAPHO, CRMO), heart ultra-
sound (FME TRAPS), lumbar puncture (CAPS), etc.

Over 30 different systemic autoinflammatory dis-
eases are known today and over 800 genetic variants
have been discovered; however, most of the latter are of
unknown or undetermined impact or are not patho-
genic (35). At the moment, genetic testing for autoin-
flammatory diseases is still burdened with various is-
sues, and therefore in 50 to 60% of suspect cases a
pathogenic mutation cannot be confirmed. The prin-
icipal indication for genetic testing is the presence of
symptoms fulfilling the criteria for one or more autoin-
flammatory diseases. It is especially difficult to diag-
nose a patient with signs of overlap between various
diseases, or in cases of a partial or atypical clinical
course. In such patients, molecular analysis of an indi-
vidual gene confirms the diagnosis in less than 20% of
cases. Although there still are no official recommenda-
tions, genetic testing is sometimes a two-step proce-
dure. In the first step, next generation sequencing
methods are used for targeted testing through gene
panels now available in various European centers.
These tests will also be available in Croatia at the De-
partment for Functional Genomics, a part of the Uni-
versity Hospital Center Zagreb Center for Translation-
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litis odnosno lipoatrofija te promjene nalik na ozebli-
ne, osobito na okrajinama. Plakovi se najcesce vide u
bolesnika s FMF-om i TRAPS-om.

Zahvacenost kostano-zglobnog sustava manifestira
se u obliku trajnog ili prolaznog artritisa, sinovitisa,
osteitisa i osteomijelitisa, a napose nas sterilne piogene
upale trebaju navesti na pomisljanje o autoinflamator-
noj bolesti. Deformacije kostiju i bati¢asti prsti mogu
se vidjeti u tezim oblicima CAPS-a i pri sindromu
DIRA. Liticke i skleroticne kostane lezije mogu se
vidjeti u bolesnika s CRMO-om. Monoartritisi se naj-
¢e$ce vide kod FMF-a i sindroma PAPA, a poliartritis
kod sJIA i nedostatka mevalonat kinaze. Naglasena
mialgija karakteristi¢na je za FMF i TRAPS.

Promjene na o¢ima ukljucuju konjunktivitis, peri-
orbitalni edem i uveitis, a najéesce se o¢ne manifesta-
cije nalaze u bolesnika s CAPS-om i TRAPS-om. Naj-
teZze promjene na ocima, koje mogu rezultirati slje-
po¢om, vide se u bolesnika s Behgetovom bolesti i
NOMID-om.

Gastrointestinalne manifestacije ukljucuju bol u
trbuhu i proljev te pojavu afta i ulkusa na sluznicama
probavnog sustava. Peritonitis je ¢est u FMF-u i
TRAPS-u. Proljev se moze naci kod bolesnika s manj-
kom mevalonat kinaze, u sindromu aktivacije makro-
faga te pri upalnoj bolesti crijeva s vrlo ranim pocet-
kom.

Neuroloski spektar poremecaja vrlo je Sirok. U ne-
kim bolestima nalazimo vaskulitis (Beh¢etova bolest),
u drugima gubitak sluha (CAPS), u nekima psiho-
motoricko zaostajanje (NOMID, interferonopatije). U
mnogim sindromima periodi¢nih vru¢ica moze do¢i
do pojave konvulzija.

Za vrijeme epizode bolesti ¢esto se detektiraju povi-
$eni upalni parametri: leukocitoza, povisen C-reaktiv-
ni protein (CRP), ubrzana sedimentacija eritrocita i
trombocitoza, premda neki bolesnici imaju umjereno
povisen CRP, limfopeniju i leukopeniju u pogorsanji-
ma bolesti. Na autoinflamatorne bolesti treba posum-
njati i u bolesnika s neobjasnjenim povisenjem upalnih
parametara, ¢ak i ako nema simptoma bolesti.

Pri obradi bolesnika sa sumnjom na autoinflamator-
nu bolest potrebno je iskljuciti infekcije, zlo¢udne bo-
lesti, imunodeficijencije i reumatske bolesti (34). Treba
uciniti opce laboratorijske pretrage: krvnu sliku s di-
ferencijalnom krvnom slikom i razmazom periferne
krvi, brzinu sedimentacije eritrocita, CRP, elektrolite u
serumu, ureju, kreatinin, hepatogram, analizu urina,
odredivanje mokra¢ne kiseline, laktat dehidrogenaze.
Od imunoloskih pretraga vazni su nalazi antinuklear-
nih protutijela (ANA) i antineutrofilnih protutijela
(ANCA). Od mikrobioloske obrade preporucuje se
uzeti obrisak Zzdrijela, hemokulturu, urinokulturu,
serologiju na Epstein-Barrin virus, citomegalovirus i
virus humane imunodeficijencije te obaviti testiranje
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al and Clinical Research. If the first-step test results are
negative, whole exome or whole genome sequencing is
performed. The problem with these methods is the in-
terpretation of the findings, especially in the case of de
novo genetic variants, as it requires the application of
complex software tools by personnel with extensive ex-
perience in bioinformatics and biostatistics.
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na tuberkulozu. Od radioloskih pretraga savjetuje se
uciniti rendgenogram srca i plu¢a. Ovisno o simptomi-
ma i sumnji na pojedine bolesti, dodatno se mogu oba-
viti punkcija zgloba (radi isklju¢enja infektivnog artri-
tisa), biopsija koze, audiometrija (pri sumnji na CAPS),
magnetska rezonancija cijelog tijela (SAPHO, CRMO),
ehokardiografija (FMF, TRAPS), lumbalna punkcija
(CAPS) i druge pretrage.

Do danas je poznato viSe od 30 razlicitih sustavnih
autoinflamatornih bolesti te je otkriveno vise od 800
genskih varijanta povezanih s autoinflamatornim bole-
stima od kojih je ve¢ina nepotvrdena, odnosno neo-
dredena znacenja ili nije patogena (35). Trenutacno je
genska dijagnostika autoinflamatornih bolesti breme-
nita brojnim teskoc¢ama te se u 50 do 60% bolesnika sa
sumnjom na autoinflamatornu bolest ne uspije pronaci
patogena mutacija. Glavna je indikacija za gensko te-
stiranje prisutnost klinickih simptoma koji ispunjavaju
kriterije za jednu autoinflamatornu bolest ili vise njih.
Posebno je tesko postaviti dijagnozu u bolesnika koji
imaju obiljezja koja se preklapaju izmedu vise bolesti
ili imaju nepotpunu ili atipi¢nu klini¢ku sliku. Moleku-
larna analiza pojedinacnoga gena u takvih bolesnika
dovodi do dijagnoze u njih manje od 20%. Iako jo$
nema usuglasenih preporuka, katkad se gensko testi-
ranje provodi u dva koraka. U prvome se metodama
sekvenciranja sljedece generacije provodi ciljano testi-
ranje primjenom genskih panela koji su dostupni u
razli¢itim europskim laboratorijima, a uskoro ¢e biti
dostupni i u Hrvatskoj, na Odjelu za funkcionalnu ge-
nomiku u Centru za translacijska i klini¢ka istrazivanja
Klini¢koga bolni¢kog centra Zagreb. Ako su rezultati
takvog testiranja negativni, primjenjuje se sekvenci-
ranje cijelog egzoma ili genoma. Problem s ovim meto-
dama jest interpretacija nalaza, napose genskih vari-
janta de novo, $to nalaze primjenu sloZenih softverskih
alata i osoblja s velikim iskustvom u bioinformatici i
biostatistici.

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

Pubic symphysis diastasis is a rare pregnancy complication whose exact incidence is still not known, but it is
estimated to be in the range of 1:300 to 1:30,000 pregnancies. It is defined as a distance between the two pubic bones
or an interpubic gap greater than 10 mm with typical presentation. Typical symptoms of diastasis symphysis are pain
in the symphyseal region that radiates to the lower back and thighs, waddling gait, painful movement, reduced mobil-
ity, and, rarely, urinary retention. In this case report we present a case of antepartum pubic symphysis diastasis diag-
nosed by palpation during a pelvic exam in a multiparous woman with a twin pregnancy. The patient had an unevent-
ful previous antenatal period; at a routine follow-up she reported symphyseal pain over a longer period with exacerba-
tion in the previous three weeks, in addition to difficulty walking and staying in an upright position. On manual palpa-
tion a 10-mm interpubic gap was found and the patient was hospitalized. In view of the twin pregnancy and pubic
symphysis diastasis it was decided that a cesarean section was the appropriate mode of delivery. A postoperative pelvic
X-ray showed an interpubic gap of 14 mm. With regard to the simplicity and reliability of manual palpation in cases of
suspected pubic symphysis diastasis, implementing palpation of the pubis in regular obstetrical practice would enable
early recognition, immediate treatment, and a better outcome in the long term. Also, as there are no evidence-based
guidelines considering antepartum pubic symphysis diastasis and each case is approached individually, a comprehen-
sive investigation of this condition is needed in order to achieve standardization of practice.

KevyworbDs: Pubic symphysis diastasis — diagnosis; Pubic symphysis - diagnostic imaging; Pelvic pain - etiology;
Pregnancy complications — diagnosis; Palpation; Twin pregnancy; Radiography

SAZETAK

Dijastaza simfize rijetka je komplikacija trudnoce ¢ija to¢na incidencija jo$ nije poznata, a procijenjena inciden-
cija krece se u rasponu od 1 : 300 do 1 : 30.000 trudnoda. Definira se kao udaljenost izmedu dvije pubi¢ne kosti odno-
sno kao interpubi¢ni razmak ve¢i od 10 mm s tipiénom klini¢kom slikom. Tipi¢ni simptomi dijastaze simfize jesu bol
u podrugju simfize koja se $iri u donji dio leda i bedro, gegavi hod, bolno kretanje, smanjena pokretljivost i, rijetko,
urinarna retencija. U ovom radu prikazujemo bolesnicu s antepartalnom dijastazom simfize, koja je dijagnosticirana
manualnom palpacijom za vrijeme redovitoga ginekoloskog pregleda. Viserotkinja s blizanackom trudno¢om, koja
dotad nije imala kompliciran tijek trudnoce, pri redovitom je pregledu navela da dulje osje¢a bol u podrucju simfize,
uz pogorsanje tegoba u posljednja 3 tjedna te otezano hodanje i stajanje. Manualnom palpacijom otkriven je inter-
pubic¢ni razmak od 10 mm te je trudnica hospitalizirana. S obzirom na blizanacku trudno¢u i dijastazu simfize, odlu-
¢eno je da trudnoca bude dovrsena elektivnim carskim rezom. Postoperativni rendgenogram (RDG) zdjelice pokazao
je interpubi¢ni razmak od 14 mm. Manualna palpacija jednostavna je i pouzdana metoda pa bi njezino uvodenje u
svakodnevnu opstetricku praksu omogucdilo rano otkrivanje dijastaze simfize, brzi pocetak terapije i dugoro¢no bolji
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ishod. Takoder, buduci da ne postoje znanstveno dokazane smjernice o zbrinjavanju antepartalne dijastaze simfize,
nego se svakoj bolesnici pristupa individualizirano, potrebno je sveobuhvatno istrazivanje ove patologije koje bi dove-

lo do standardiziranja prakse.

KLjUCNE RIJECI: Dijastaza pubi¢ne simfize - dijagnoza; Pubi¢na simfiza - dijagnosticki slikovni prikaz; Zdjeli¢na
bol - etiologija; Komplikacije u trudno¢i - dijagnoza; Palpation; Blizanacka trudnoca; Radiografija

INTRODUCTION

Pubic symphysis diastasis is a rare complication of
pregnancy, whose exact incidence is still not known,
but it is estimated to be in the range of 1:300 to 1:30,000
pregnancies (1-5). It is defined as a distance between
the two pubic bones or an interpubic gap greater than
10 mm (6, 7) with typical presentation. Typical symp-
toms of diastasis symphysis are pain in the symphyseal
region that radiates to the lower back and thighs, wad-
dling gait, painful movement, reduced mobility, and,
rarely, urinary retention (3, 7). Mild enlargement of
the interpubic gap occurs physiologically during preg-
nancy (8, 9), just like its subsequent regression to the
pregravid state. However, the etiology and pathogene-
sis of a pathologic distension of the interpubic gap is
not known. There is an assumed association between
the hormone relaxin and this condition. Relaxin im-
pacts ligaments and cartilaginous joints, which can
cause symphyseal widening (6, 10, 11). Also, there are
some possible risk factors like multiparity, shoulder
dystocia, macrosomic fetus, large fetal head, rapid pro-
gression of the second stage of labor and rapid descent
of the presenting part, epidural anesthesia, and previ-
ous pelvic trauma (2). Treatment is usually conserva-
tive (wearing a pelvic belt, physiotherapeutic exercise,
and rest) and, in rare instances, surgical (3, 7). In this
report we present a case of antepartum pubic symphy-
sis diastasis diagnosed by palpation during a pelvic
exam in a multiparous woman with twin pregnancy.

CASE REPORT

A twenty-six-year-old multiparous woman, gravida 3,
para 2, with twin pregnancy (2 chorions, 2 amnions),
gestational age 31 weeks and 4 days (31 + 4/7), weighing
75 kilograms (+9 in pregnancy) and 154 centimeters
tall, had an uneventful previous antenatal period. At a
routine follow-up she reported symphyseal pain over a
longer period with exacerbation in the previous three
weeks, in addition to difficulty walking and staying in an
upright position. On manual palpation a 10-mm separa-
tion of the interpubic gap was found and the patient was
hospitalized. The only comorbidities in her medical his-
tory were mild anemia, treated with iron supplements,
and thrombocytopenia known since childhood. During
the hospital stay she was treated with conservative meth-
ods which included wearing a pelvic belt, physiothera-
peutic exercise (strengthening of the pelvic floor and
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UVOD

Dijastaza pubi¢ne simfize rijetka je komplikacija
trudnoce ¢ija to¢na incidencija jo$ nije poznata, a pro-
cijenjena incidencija krece se u rasponu od 1 : 300 do
1 :30.000 trudnoca (1 - 5). Definira se kao udaljenost
izmedu dvije pubi¢ne kosti odnosno kao interpubicni
razmak ve¢i od 10 mm (6, 7) s tipi¢cnom klinickom pre-
zentacijom. Tipi¢ni simptomi dijastaze simfize jesu bol
u podrudju simfize s propagacijom u donji dio leda i
bedra, gegavi hod, bolno kretanje i smanjena pokretlji-
vost te, rijetko, retencija urina (3, 7). Blago povecanje
interpubi¢nog razmaka pojavljuje se psiholoski za vri-
jeme trudnoce (8, 9), bas kao $to dolazi do njegove
naknadne regresije u stanje prije graviditeta, no etiolo-
gija i patogeneza patoloske distenzije interpubi¢nog
razmaka nisu poznate. Pretpostavlja se da postoji veza
izmedu hormona relaksina i ovog stanja. Relaksin
utjece na ligamente i hrskavi¢ne zglobove koji mogu
prouzrociti $irenje simfize (6, 10, 11). Postoje i neki
mogudi rizi¢ni ¢imbenici kao $to su multiparitet,
distocija ramena, makrosomni fetus, velika glava fetu-
sa, brzo napredovanje druge faze porodaja i brzo spu-
Stanje prezentacijskog dijela, epiduralna anestezija te
prethodna trauma zdjelice (2). Lijecenje je obi¢no kon-
zervativno (nosenje zdjelicnog pojasa, fizioterapeutske
vjezbe i odmor), a u rijetkim slu¢ajevima kirursko (3,
7). U ovom radu prikazujemo viserotkinju s blizanac-
kom trudno¢om i antepartalnom dijastazom simfize
koja je dijagnosticirana manualnom palpacijom za vri-
jeme redovitoga ginekoloskog pregleda.

PRIKAZ BOLESNICE

Nasa je bolesnica bila 26-godi$nja viserotkinja (3
trudnoce, 2 porodaja) s blizanackom trudno¢om (bi-
korijat, biamnijat) gestacijske dobi od 31 tjedna i 4
dana (31 + 4/7), visoka 154 cm, tjelesne tezine od 75 kg
(+9 kg tijekom trudnoce), s dotad urednim tijekom
trudnoce. Pri rutinskome ginekoloskom pregledu zali-
la se na bol u podru¢ju simfize tijekom duljeg vreme-
na, s pogorsanjem u posljednja 3 tjedna, uz teskoce
hodanja i stajanja u uspravnom polozaju. Manualnom
palpacijom dijagnosticiran je interpubi¢ni razmak od
10 mm te je bolesnica hospitalizirana. U dotadasnjoj
povijesti bolesti kao jedini komorbiditeti spominjale
su se blaga anemija, lijeCena preparatima zeljeza, i
trombocitopenija poznata od djetinjstva. Tijekom hos-
pitalizacije lijecena je konzervativhim metodama koje

57



Case Report

Gall V. et al. Pubic symphysis diastasis in twin pregnancy

abdominal wall muscles), walking with crutches, walk-
ing backwards, and resting in the lateral decubitus posi-
tion. Furthermore, as threatened preterm labor was
noted, inhibition of acute preterm delivery was achieved
with an intravenous tocolytic agent (fenoterol) adminis-
tered for two days, along with stimulation of fetal lung
maturation with dexamethasone (2 x 6 mg) for two days.
In addition to that, intravenous antibiotic therapy (ce-
fazolin) because of elevated blood inflammatory mark-
ers was administered for 6 days. Considering the twin
pregnancy and pubic symphysis diastasis, it was decided
that a cesarean section was the appropriate mode of de-
livery. Thus, at the gestational age of 36 weeks and 1 day
(36 + 1/7), two male eutrophic neonates (each weighing
2,500 grams and 48 centimeters long) were born with
Apgar scores 10/10. The postoperative course was un-
eventful. A pelvic X-ray showed an interpubic gap of 14
mm (Figure 1). The patient’s symptoms were reduced
and she was discharged from hospital four days after-
wards. In the routine follow-up two months after deliv-
ery she had no complaints as she was symptomless with
normal mobility.

DISCUSSION

Pubic symphysis diastasis is a rare complication of
pregnancy considered to be an underdiagnosed pa-
thology without an established incidence. Although
authors do not distinguish antepartum from postpar-
tum diastasis when reporting on their incidence (1-5),
the difference in the physiological conditions of the
aforementioned periods is obvious, and therefore the
etiology and risk factors cannot be the same. The sug-
gested risk factors for postpartum symphysis pubis di-
astasis are multiparity, shoulder dystocia, macrosomic
fetus, large fetal head, rapid progression of the second
stage of labor and rapid descent of the presenting part,
epidural anesthesia, and previous pelvic trauma. For
antenatal symphysis pubis diastasis the risk factors are

58

FIGURE 1. Pelvic X-ray after delivery
showing a 14-mm intrapubic gap

SLIKA 1. Nativni rendgenogram zdjelice
nakon porodaja s vidljivim interpubicnim
razmakom (14 mm)

su ukljucivale nosenje zdjelicnog remena, fiziotera-
peutske vjezbe (jacanje misi¢a dna zdjelice i trbusne
stijenke), hod sa $takama, hodanje unatrag i odmor u
bo¢nome dekubitalnom polozaju. Nadalje, buduci da
je primijecena prijetnja od prijevremena porodaja,
provedene su inhibicija akutnoga prijevremenog poro-
daja intravenskim tokolitickim sredstvom (fenotero-
lom) tijekom 2 dana i stimulacija fetalnog sazrijevanja
pluca deksametazonom (2 x 6 mg). Zbog povisenih
vrijednosti upalnih markera provedena je parenteralna
antimikrobna terapija antibiotikom cefazolinom tije-
kom 6 dana. S obzirom na blizanacku trudnocu i
dijastazu pubi¢ne simfize, zakljucili smo da je carski
rez pravilan nacin porodaja. Rodena su dva muska
novorodenceta s Apgarinom ocjenom 10/10 u gesta-
cijskoj dobi od 36 tjedana i 1 dana (36 + 1/7), eutrofi¢-
na, oba tjelesne mase od 2500 grama i duzine od 48
centimetara. Postoperativni tijek protekao je bez tesko-
¢a. Obavljen je rendgenogram (RDG) zdjelice koji je
pokazao interpubi¢ni razmak od 14 mm (slika 1.). Pa-
cijentic¢ini simptomi ublazili su se pa je nakon 4 dana
otpustena iz bolnice. Dva mjeseca poslije, pri rutinsko-
me kontrolnom pregledu pacijentica je negirala sve
prijasnje simptome i bila uredne pokretljivosti.

RASPRAVA

Dijastaza pubi¢ne simfize rijetka je komplikacija
trudnoce i smatra se nedovoljno dijagnosticiranom
patologijom bez utvrdene ucestalosti. Iako autori, kad
prijavljuju incidenciju (1 - 5), ne razlikuju antepartal-
nu dijastazu od postpartalne, razlika u fizioloskim
uvjetima tijekom tih razdoblja oc¢ita je pa stoga etio-
logija i ¢cimbenici rizika ne mogu biti isti. Predlozeni
rizicni ¢imbenici za postpartalnu dijastazu pubicne
simfize jesu multiparitet, distocija ramena, makro-
somni fetus, velika glava fetusa, brzo napredovanje
druge faze porodaja i brzo spustanje prezentacijskog
dijela, epiduralna anestezija te prethodna trauma zdje-
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macrosomic fetus, similar difficulties in a previous
pregnancy, primiparity, and twin pregnancy. While all
other risk factors are speculative, twin pregnancy and
primiparity are the only ones proven statistically (2).
On the other hand, this distinction can be argued,
claiming that is the same continuous pathologic condi-
tion with a different timing of manifestation.

Since most of the risk factors of this disorder are spec-
ulative, its etiology is unclear and unproven as well. The
theory of relaxin-induced laxity of ligaments and joints
which could cause pelvic instability and symphyseal
separation has not yielded its final conclusion, as pub-
lished studies report contrary findings (7, 10, 12, 13).

Different terms can be found describing the clinical
presentation of pain in the symphyseal region that ra-
diates to the lower back and thighs, waddling gait,
painful movement, and reduced mobility in pregnancy
or postpartum: symphysis rupture, birth-associated
pelvic pain, postpartum pelvic instability, pelvic insuf-
ficiency, separated public symphysis, pubic symphysis
pain, symphysis pubis dysfunction, symphyseolysis
during pregnancy, pubic symphysis diastasis, and
symptomatic pelvic girdle relaxation of pregnancy (3,
7). However, only pubic symphysis diastasis is defined
by precise imaging findings. The increasing distance
between the pubic bones during pregnancy as a prepa-
ration for delivery is a physiological process. Reported
values of physiological interpubic gap during pregnan-
cy vary among studies (4, 6, 8, 14), but the cut-off value
of 10 mm defines pubic symphysis diastasis and dif-
ferentiates physiological from pathological symphysis
separation. The interpubic gap can be measured by ul-
trasound (5, 14), X ray (6), MRI (8), or CT (4). There is
no superiority of one imaging procedure over the oth-
ers (3, 7). Furthermore, several studies demonstrated
no relation between the interpubic gap size and the
severity of clinical findings (4, 6, 8, 15). Therefore, clin-
ical findings should be the main focus and imaging
workup should be used for confirmation. Pelvic pain,
as a nonspecific symptom, cannot be a pathognomonic
sign of diastasis symphysis, but with other typical signs
and symptoms, and after excluding common causes of
pregnancy-related pelvic pain, educated and aware
professionals should suspect pubic symphysis diasta-
sis. After an assumption is made, the confirmation
should be easy. Manual palpation as the first step in the
workup is an easy, fast, and inexpensive method, as we
reported in our case. Therefore, we suggest implement-
ing symphysis palpation in regular obstetric practice in
cases of suspected pubic symphysis diastasis.

There are no official guidelines regarding the mode
of delivery in women with pubic symphysis diastasis.
Most authors recommend an individualized approach
(3, 7). In this particular case, considering the twin
pregnancy which usually involves C-section in our ob-
stetric practice, and the diastasis, we decided that a C-
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lice. Za antepartalnu dijastazu pubi¢ne simfize ¢imbe-
nici rizika jesu makrosomni fetus, sline teskoce u
prethodnoj trudnodi, primiparitet i blizanacka trudno-
¢a. Iako se o svim ostalim ¢imbenicima rizika moze
raspravljati, blizanacka trudnoca i primiparitet jedini
su statisticki potvrdeni (2). S druge strane, ova se razli-
ka moze argumentirati tvrdnjom da je to isto konti-
nuirano patolosko stanje, ali s razli¢itim vremenom
manifestacije. Buduci da je vecina rizi¢nih ¢imbenika
prijeporna, etiologija stanja takoder je nejasna i nedo-
voljno dokazana. Teorija o opustenosti ligamenata i
zglobova izazvanoj relaksinom, koja bi mogla prouzro-
¢iti nestabilnost zdjelice i razdvajanje simfize, nije dala
konacan zakljucak jer provedene studije izvjestavaju o
proturje¢nim nalazima (7, 10, 12, 13). Postoje razliciti
pojmovi koji opisuju klinicku prezentaciju boli u po-
dru¢ju simfize koja se $iri u donji dio leda i bedra, ge-
gavi hod, bolne pokrete i smanjenu pokretljivost u
trudnodi ili nakon porodaja: puknuce simfize, bol u
zdjelici povezana s porodajem, postpartalna nestabil-
nost zdjelice, insuficijencija zdjelice, odvojena pubi¢na
simfiza, bol u pubi¢noj simfizi, disfunkcija pubicne
simfize, simfizeoliza tijekom trudnocde, dijastaza pu-
bi¢ne simfize, simptomatsko opustanje zdjelicnog po-
jasa u trudnodi (3, 7). Medutim, jedino je dijastaza pu-
bi¢ne simfize definirana preciznim slikovnim nalazi-
ma. Povecavanje udaljenosti izmedu stidnih kosti tije-
kom trudnoce fizioloski je proces pripreme za porodaj.
Izvjestavane vrijednosti fizioloskog interpubi¢nog raz-
maka tijekom trudnoce razlikuju se ovisno o studiji
(4, 6, 8, 14), ali grani¢na vrijednost od 10 mm definira
dijastazu pubicne simfize i razlikuje fiziolosko razdva-
janje simfize od patoloskoga. Interpubi¢ni razmak
moze se izmjeriti ultrazvukom (5, 14), x-zrakama (6),
magnetskom rezonancijom (MR) (8) ili kompjutorizi-
ranom tomografijom (CT) (4). Nijedan slikovni postu-
pak ne nadmasuje ostale (3, 7). Nadalje, nekoliko stu-
dija nije pokazalo povezanost izmedu veli¢ine interpu-
bi¢nog razmaka i tezine klinickog nalaza (4, 6, 8, 15).
Stoga bismo se morali usredotociti ponajprije na kli-
nicke nalaze, a slikovna bi obrada trebala sluziti za po-
tvrdu. Bol u zdjelici, kao nespecifican simptom, ne
moze biti patognomonican znak dijastaze simfize, ali
uz ostale tipi¢ne znakove i simptome, a nakon iskljuci-
vanja uobicajenih uzroka boli u zdjelici povezanih s
trudnocom, obrazovani i svjesni stru¢njaci trebali bi
postaviti sumnju na dijastazu pubi¢ne simfize. Nakon
pretpostavke potvrda bi trebala biti jednostavna. Ma-
nualna palpacija, kao prvi korak u obradi, jednostavna
je, brza i jeftina metoda, §to smo ve¢ naveli u svojem
prikazu bolesnice. Stoga predlazemo uvodenje palpa-
cije simfize u redovitu opstetricku praksu pri sumnji
na dijastazu pubi¢ne simfize. Ne postoje sluzbene
smjernice o nacinu porodaja u Zena s dijastazom pu-
bi¢ne simfize. Ve¢ina autora preporucuje individualizi-
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section was a pain free, long-term beneficial mode of
delivery. In general, pregnancy-related antepartum pu-
bic symphysis diastasis is an insufficiently investigated
condition, with unanswered questions about its exact
incidence, risk factors, and prevention, and without
evidence-based guidelines for the workup, treatment,
and mode of delivery.

CONCLUSION

With regard to the simplicity and reliability of man-
ual palpation in cases of suspected pubic symphysis
diastasis, implementing palpation of the pubis in regu-
lar obstetrical practice would enable early recognition,
immediate treatment, and a better long-term outcome.
Also, antepartum pubic symphysis diastasis should be
considered with regards to the mode of delivery. As
there are no evidence-based guidelines and each case is
approached individually, a comprehensive investiga-
tion of this condition is needed, with the aim to achieve
standardization of practice.
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and rehabilitation, orthopedics, and allied health specialties to pro-
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matologkog drustva Hrvatskoga lije¢ni¢kog zbora s platinum slo-
bodnim pristupom koji izlazi dva puta godi$nje. Objavljuje klinicke
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EQUATOR mreze koji su dostupni na http://www.equator-net-
work.org/.

Uredni$tvo Reumatizma podupire principe integriteta, transpa-
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nastavne i istrazivacke svrhe, uz potpuno navodenje izvora u skla-
du sa dozvolom Creative Commons (http://creativecommons.org/
licenses/by-nc/4.0/). Svaka druga uporaba zabranjena je bez izrici-
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mailed to: Reumatizam, Urednistvo, Klinika za reumatologiju, fizi-
kalnu medicinu i rehabilitaciju, Klinicki bolnicki centar Sestre mi-
losrdnice, Vinogradska 29, 10000 Zagreb, Croatia.

The editorial board of the journal acts in accordance with the in-
structions of the International Committee of Medical Journal Editors
(ICMJE) - Recommendations for the Conduct, Reporting, Editing,
and Publication of Scholarly Work in Medical Journals (http://www.
icmje.org/icmje-recommendations.pdf) and the World Association
of Medical Editors - WAME (http://www.wame.org). For texts in
English, it is recommended that authors who are not native English
speakers consult a professional for correct and good quality language
revision and/or translation. The editor may provide such a service
upon payment.

It is required to include with the manuscript a written statement
indicating that the paper has not been previously published or sub-
mitted/accepted for publication in another journal, a statement
that the authors of the paper agree to transfer their copyright to the
journal, and a signed Statement of Authorship as well as a Conflict
of Interest Statement.

AUTHORSHIP

Individuals designated as authors must meet the four ICMJE au-
thorship criteria. The authors are required to include with the man-
uscript a written statement indicating that all co-authors have
made substantial contributions to the conception or design of the
work, or to the acquisition, analysis, or interpretation of data for
the work; that they have drafted the work or revised it critically for
important intellectual content; that they give final approval of the
version to be published; and that they agree to be accountable for
all aspects of the work in ensuring that questions related to the ac-
curacy or integrity of any part of the work have been appropriately
investigated and resolved (https://bit.ly/34nZotQ). The editors en-
courage the authors and the reviewers to register with ORCID
(Open Researcher and Contributor iD; https://orcid.org) and pres-
ent their informative ORCID iDs. There should not be any change
in the authorship after the manuscript is submitted. In exceptional
cases, when an omission occurred or substantial work is still being
done while the submission is being revised, an author’s name may
be added or the order of authors can be rearranged with a written
statement explaining the reasons for that and a confirmation (e-
mail, fax, letter) from all authors that they agree with the addition,
removal, or rearrangement. Individuals who do not meet the tradi-
tional authorship criteria, e.g., persons who provide special equip-
ment or materials, technical assistance, statistical analyses, or fund-
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$nu verziju rada te su se slozili da su odgo-
vorni za sve znacajke rada i jamce da Ce se pitanja koja se odnose na
to¢nost i integritet bilo kojeg dijela rada prikladno istraziti i rijesiti
(http://bit.ly/34nZotQ). Urednistvo ohrabruje autore, kao i recen-
zente, da se registriraju kod ORCID-a (Open Researcher and Con-
tributor iD;https://orcid.org) i prilikom prijave dostave ORCID-ov
identifikacijski broj (ID). Idealno ne bi trebalo biti nikakvih pro-
mjena u autorstvu nakon upucdivanja rada prema uredni$tvu. 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 prutile, 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 kljucnih rijeci; nestrukturirani
sazetak do 300 rijeci (ako je primjenjivo).
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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 bolnic¢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 Croatian
and in English, 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 rije¢i;
do 5 slika ili tablica; neograniceni 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, ukljuc¢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 tvornicko 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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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 klju¢ne rijeci

Druga stranica treba sadrzavati sazetak na hrvatskom i engle-
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.), nacin 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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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,
a minimum 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
proistje¢u. 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 - 5redenica).

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 oznaenu gornju stranu. Svaki crtez
mora imati broj prema redoslijedu pojavljivanja u tekstu i oznace-
nu gornju stranu. CrteZi 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 Sirine 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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References

Comprehensive and systematic searches through Scopus, Web
of Science, PubMed, Directory of Open Access Journals (DOA]J),
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/bVOOTL and https://bit.ly/2PxEGDz.

References should be presented using the Vancouver style, a nu-
meric citation style as recommended 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 pomo¢i) 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/2PxEGDz.

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 na¢i 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 vide, odvajaju se zarezima. Ako ih ima viSe od Sest,
nakon prva tri t 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 pofetne 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 ¢asopisu

Naslovi Casopisa trebaju se navoditi uobi¢ajenim kraticama
(NLM Title Abbreviation) koje se mogu na¢i u katalogu National
Library of Medicine (https://www.ncbi.nlm.nih.gov/nlmcatalog/
journals). Za ¢asopise se ne navodi izdavac. 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¢ D, Morovi¢-Vergles J, et al. Proposal
for biologic drugs therapy in rheumatoid arthritis. Reuma-
tizam. 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¢ . 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 éasopisa, vise od Sest autora:

1. Curkovi¢ B, Babi¢-Nagli¢ B, Morovi¢-Vergles J i sur. Prijed-
log primjene bioloskih 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):ii14-7.

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] Poglavije 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 Casopis 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 ukljuc¢ivati URL i datum pri-

stupa osim ako je rije¢ o publikaciji koja ima DOL

[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 RF. Advances in the treatment of
rheumatoid arthritis. F1000Prime Rep. 2014 Svi 6;6:31. doi:
10.12703/P6-31. PubMed PMID: 24860653; PubMed Cen-
tral PMCID: PMC4017904.
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Instructions for authors / Upute autorima

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 DOL.

[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 RF. 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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[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 dru$tvo 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 konac¢ne 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.
Urednistvo ce osigurati svakom autoru (ili autoru koji je zaduzen
za korespondenciju ako je grupa autora prijavila rad) jednu kopiju
Casopisa Reumatizma.
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