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ABSTRACT

Giant cell arteritis (GCA) or temporal arteritis (TA) is a large-vessel vasculitis of the elderly which, if untreated,
can lead to blindness. Glucocorticoids (GCs) remain the main treatment, but high-dose and long-term use can lead to
serious side effects. Tocilizumab (TCZ) is increasingly used as an alternative steroid-sparing treatment option with
promising results. This case series presents three GCA patients with a refractory form and/or at high risk for side ef-
fects treated with TCZ due to diagnoses of glaucoma and osteoporosis. Two of the patients responded to the treatment
with good results. All three patients are elderly females who initially presented with classic symptoms of headache and/
or vision loss. The first patient also presented with fever, and the second with jaw claudication. Both of them were
treated with pulses of GCs, but since the first also had osteoporosis with vertebral fractures, and the second had glau-
coma and remained on high doses, TCZ was introduced. Both patients have since been stable. After approximately five
years, the third patient developed TA with rheumatic polymyalgia, which was successfully treated with GCs. Later on
TCZ was introduced as GCs could not be discontinued in consideration of the presence of osteoporosis and glaucoma.
TCZ was discontinued after the patient developed neutropenia. Our case series presents two successful cases of treat-
ing GCA patients with TCZ, solidifying the recommendations for TCZ as a viable option for refractory disease and
patients at high risk for side effects.

Key Worbps: Giant cell arteritis — diagnosis, drug therapy; Temporal arteries - pathology; Glucocorticoids -
adverse effects, therapeutic use; Antibodies, monoclonal, humanized - adverse effects, therapeutic use; Interleukin-6
- antagonists and inhibitors; Osteoporosis; Glaucoma

SAZETAK

Arteritis divovskih stanica (gigantocelularni arteritis - GCA) ili temporalni arteritis (TA) vaskulitis je velikih Zila
u starijih osoba koji moze uzrokovati sljepocu ako se ne lije¢i. Kao standardna terapija jos se upotrebljavaju glukokor-
tikoidi (GK), ali njihove visoke doze i dugotrajna primjena mogu dovesti do teskih nuspojava. Tocilizumab (TCZ) se
sve vi$e rabi kao alternativna postedna steroidna terapija s dojmljivim rezultatima. U ovom radu prikazujemo tri paci-
jentice koje boluju od GCA refraktornog oblika i/ili se smatraju visokorizi¢nima zbog dijagnoze glaukoma ili osteopo-

* This topic and work was previously presented as both an oral communication and poster during the 21st Congress of the Croatian Soci-
ety of Rheumatology held in Sibenik, Croatia, on October 17-20, 2018, and published under the title “Single Center Case Series: Manage-
ment of Giant Cell Arteritis with Tocilizumab” in the accompanying congress journal Reumatizam, 66 (Supp 1): Oct 15. 2019.
/ Ova tema i znanstveni rad prethodno su predstavljeni u obliku usmene prezentacije i postera tijekom 21. godi$njega kongresa Hrvatskoga
reumatoloskog drustva koji je odrzan u Sibeniku od 17. do 20. listopada 2018., a rad je pod nazivom ,,Serija prikaza bolesnika jednog
centra: Lijecenje gigantocelularnog arteritisa tocilizumabom® objavljen i u kongresnom broju ¢asopisa ,Reumatizam®, svezak 66. (Supl 1)
od 15. listopada 2019.
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roze, alije¢ene su TCZ-om koji je u dvije od njih dao dobre rezultate. Sve tri pacijentice starije su Zene koje su primarno
navele klasi¢ne simptome glavobolje i/ili gubitka vida. Prva pacijentica imala je i febrilitet, a druga je imala i klaudika-
cije Celjusti. Obje su lije¢ene pulsevima GK. S obzirom na to da je prva pacijentica imala i osteoporozu s prijelomima
kraljezaka, a druga glaukom uz neuspjesno snizenje doze GK, uveden je TCZ te su obje pacijentice otad stabilne. U
trece pacijentice razvio se TA nakon pet godina reumatske polimijalgije (PMR) uspjesno lijecene primjenom GK.
Budud¢i da ukidanje GK nije bilo mogucde, s obzirom na dijagnoze osteoporoze i glaukoma TCZ je uveden poslije, ali je
lije¢enje njime prekinuto nakon razvoja neutropenije. Nas$ prikaz dviju pacijentica oboljelih od GCA i uspje$no lijece-
nih primjenom TCZ-a podupire trenutacne smjernice koje TCZ navode kao odrzivu opciju za lijeenje refraktornih

bolesti i/ili bolesnika u kojih je visi rizik od razvoja nuspojava.

KLJjUCNE RIJECI: Arteritis divovskih stanica — dijagnoza, farmakoterapija; Temporalne arterije — patologija;
Glukokortikoidi - nuspojave, terapijska uporaba; Humanizirana monoklonska protutijela — nuspojave, terapijska
uporaba; Interleukin-6 - antagonisti i inhibitori; Osteoporoza; Glaukom

INTRODUCTION

Giant cell arteritis (GCA) is a systemic vasculitis of
the large vessels affecting patients over the age of
50 years, commonly the elderly (1 - 3). The disease is
often associated with rheumatic polymyalgia (RPM)
(1 - 3). The cranial form is known as temporal arteritis
(TA), which usually presents with headache, although
jaw claudication and vision loss are also possible, apart
from constitutional symptoms such as fever or malaise
(1 - 3). Vision loss can lead to permanent blindness
if untreated (1 - 3). The pathophysiology of the disease
is unclear, but interleukin 6 (IL-6) is known to play a
role (1 - 3). Diagnosis is made using imaging tech-
niques, Doppler ultrasonography, computed tomogra-
phy (CT), or magnetic resonance (MR) angiography,
but temporal artery biopsy is the gold standard (1 - 3).
Screening for involvement of other vessels in TA is
done in some, but not all centers (1, 2).

Glucocorticoids (GCs) remain the main treatment.
Usually prednisone at a dose of 1 mg/1 kg body mass is
recommended, or pulses of methylprednisone at a
dose of 1 g for more serious ocular symptoms to pre-
vent blindness (1 - 4). Doses are subsequently tapered
upon improvement until remission is achieved (1 - 4).
However, high-dose or long-term use of GCs can lead
to a number of side effects, including cataracts, in-
creased intraocular pressure, hypertension, hypergly-
cemia, osteoporosis, gastritis, ulcers, immunosuppres-
sion, and infection. The majority of patients require
one to two years of GC treatment before discontinua-
tion (1 - 3, 5). Due to bone loss which can lead to frac-
ture, additional treatment should be started, especially
in those with osteoporosis, including biphosphonates,
teriparatide, or denosumab (1). Because of these side
effects, alternative steroid-sparing treatment is needed.
Methotrexate, azathioprine, leflunomide, mycopheno-
late, cyclosporin, cyclophosphamide, and biologics like
abatacept and tumor necrosis factor (TNF) a inhibi-
tors, have shown moderate to weak, or negative results
(1 = 5). These drugs have shown efficacy in the treat-
ment of other rheumatologic diseases, such as rheuma-
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UVOD

Arteritis divovskih stanica (gigantocelularni arteritis
- GCA) sustavni je vaskulitis velikih krvnih Zila koji
najcesce pogada pacijente starije dobi, nakon 50. godi-
ne (1 - 3). Ta se bolest cesto povezuje s reumatskom
polimijalgijom (PMR) (1 - 3). Kranijalni oblik ove
bolesti poznat je pod nazivom temporalni arteritis
(TA) koji obi¢no uklju¢uje simptome poput glavobolje,
iako su moguci i simptomi klaudikacije celjusti i gubit-
ka vida, uz uobicajene simptome vrucice ili slabosti
(1 - 3). Ako se ne lijeci, gubitak vida moze uzrokovati
trajnu sljepocu (1 - 3). Patofiziologija ove bolesti nije
potpuno jasna, ali poznato je da protein interleukin 6
(IL-6) ima klju¢nu ulogu (1 - 3). Dijagnoza se postav-
lja s pomocu razli¢itih tehnika snimanja, Dopplerove
ultrasonografije, racunalne tomografije (CT) ili mag-
netske angiografije (MRA), ali kao zlatni standard
najcesce se upotrebljava postupak biopsije temporalne
arterije (1 - 3). Testovi za probir krvnih zila u TA-u
mogu se obaviti u nekim centrima, ali ne u svima
(1,2).

Kao glavna terapija jo$ se rabe glukokortikoidi (GK).
Uobicajeno se preporucuju primjena prednizona u
dozi od 1 mg/kg tjelesne mase ili pulsna doza me-
tilprednizona od 1 g kad se radi o tezim o¢nim simpto-
mima, a da bi se sprijecila moguca sljepoca (1 - 4).
Nakon poboljsanja stanja doze se snizuju sve dok se ne
postigne remisija (1 - 4). No, previsoke doze ili dugo-
ro¢na uporaba GK mogu uzrokovati velik broj nuspo-
java poput katarakta, povisenog intraokularnog tlaka,
hipertenzije, hiperglikemije, osteoporoze, gastritisa,
¢ireva, imunosupresije, infekcije, a kod vecine
pacijenata potrebno je lijecenje tijekom jedne do dvije
godine prije prekida terapije (1 - 3, 5). Zbog gubitka
kostane mase koji moze dovesti do lomova kostiju
potrebno je uvesti dodatnu terapiju, osobito u pacije-
nata $to boluju od osteoporoze, a najcesci lijekovi koji
se pri toj terapiji rabe jesu bisfosfonati, teriparatidi ili
denosumab (1). Takve nuspojave nalazu uvodenje
alternativne postedne steroidne terapije. Primjena
metotreksata, azatioprina, leflunomida, mikofenolata,

Reumatizam 2020;67(2):69-77
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TABLE 1. GCA patient case series presentation and treatment summary

TABLICA 1. SaZeti pregled serije prikaza pacijentica koje boluju od GCA i njihova lijecenja

Initial Diagnosis
Patient Age symptoms Comorbidities })all)s_e.d on Treatment SGdC / (éK giz P
/ Pacijentica |/ Dob |/ Inicijalni / Komorbiditet Y aglr}oza / Lijecenje /lNe N e.Cts /1Ne € e.cts
e postav jena uspojave uspojave
na temelju
1 66 fever, asthma, clinical, GC Yes Yes
headache, hypertension | visual field (initial pulses), (osteoporosis, | (mild neutropenia)
vision loss / astma, / klini¢ke slike, | TCZ vertebral / Da
/ vrudica, hipertenzija vidnog polja / GK fractures) (blaga neutropenija)
glavobolja, (inicijalne pulsne |/ Da
gubitak vida doze), (osteoporoza,
TCZ prijelom
kraljezaka)
2 81 vision loss, glaucoma, clinical, GC No / Ne No / Ne
headache, discopathy, ultrasound (initial pulses),
jaw pain hypertension |/ klinicke slike, | TCZ
/ gubitak vida, |/ glaukom, ultrazvuka / GK
glavobolja, diskopatija, (inicijalna pulsna
bol u ¢eljusti | hipertenzija doza),
TCZ
3 83 RPM, glaucoma, clinical GC No / Ne Yes
headache, osteoporosis, / klini¢ke slike | (initial 80 mg), (significant
jaw pain verterbral TCZ neutropenia)
/ PMR, fractures, / GK / Da
glavobolja, hypertension (inicijalna pulsna (teska neutropenija)
bol u éeljusti |/ glaukom, doza od 80 mg),
osteoporoza, TCZ
prijelom
kraljezaka,
hipertenzija

Legend/Legenda: GC/GK - glucocorticoid/glukokortikoid; TCZ - tocilizumab

toid arthritis, systemic lupus erythematosus, and some
vasculitides, but evidently the pathophysiology of
GCA is distinct (3, 5).

Recent studies, in particular the GIACTA trial by
Stone et al. in 2017 and others, showed that tocilizum-
ab (TCZ), an IL-6 inhibitor, yielded great results in in-
ducing remission and reducing relapse and cumulative
steroid dose (1 - 5). However, questions on the long-
term efficacy and safety of TCZ in GCA remain, in-
cluding preventing blindness and increased risk for
lower gastrointestinal tract perforation (1). TCZ was
approved for GCA treatment by the European Com-
mission (2) in September 2017. Notable follow-up
studies have yet to emerge, but recently various case
reports have surfaced looking at these questions. One
such case report points out hypofibrinogenemia as a
possible side effect which can increase bleeding risk;
also, it reports neutropenia and thrombocytopenia as,
albeit rare, side effects (6). Another case describes fatal
tuberculosis reactivation in a GCA patient treated with
TCZ, despite an initial negative screening result (7).
TCZ was also shown to induce cutaneous sarcoidosis
in a GCA patient, although this was also previously
found in RA patients on TCZ (8).
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ciklosporina, ciklofosfamida i bioloskih lijekova poput
abatacepta i inhibitora ¢imbenika tumorske nekroze
alfa (TNF-a) pokazala je umjereno dobre, slabe ili ne-
gativne rezultate (1 - 5). Ovi su se lijekovi pokazali
uc¢inkovitima u lije¢enju drugih reumatskih bolesti
poput reumatoidnog artritisa, sustavnog eritemskog
lupusa i nekih slucajeva vaskulitisa, ali ocito je da je
patofiziologija GCA drugacija (3, 5).

Nedavno provedene studije, a posebice studija
GiACTA koju su 2017. godine proveli Stone i suradni-
ci, pokazale su da primjena tocilizumaba (TCZ), inhi-
bitora IL-6, daje odli¢ne rezultate pri induciranju remi-
sije, smanjenju pojave relapsa i snizenju kumulativne
doze steroida (1 - 5). Ipak, pojedina pitanja o dugoroc-
noj ucinkovitosti i sigurnosti TCZ-a pri lijecenju GCA
i dalje su nerijesena, uklju¢ujuci njegovu ulogu u sprje-
¢avanju sljepoce i povisenom riziku od perforacije
donjega gastrointestinalnog trakta (1). U rujnu 2017.
Europska je komisija odobrila TCZ za lijecenje GCA
(2). Jos nisu objavljene bitne popratne studije o u¢inku
ovog lijeka, ali objavljeno je nekoliko prikaza bolesnika
u kojima se raspravlja o prije navedenim pitanjima. U
jednom od prikaza bolesnika kao moguce nuspojave
isticu se hipofibrinogenemija, koja moze povisiti rizik
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Apart from TCZ as a steroid-sparing agent, other
possibilities are being investigated, including uste-
kinumab, a human IgG1 kappa monoclonal antibody,
which has also shown initial good results, but further
investigation is required (3, 5). Studies are also already
underway or planned for anakinra and gevokizumab
(IL-1f inhibitor), rituximab (B cell depletion), and
baricitinib (Janus kinase [JAK] inhibitor) (3).

As of March 2018, the Croatian Society for Rheuma-
tology has recommended TCZ for GCA in disease re-
lapse, in refractory disease where GCs could not be
successfully tapered, and as an initial treatment in pa-
tients with comorbidities or at high risk (9). These rec-
ommendations describe refractory disease in patients
where the initial GC dose could not be tapered after 4
to 6 weeks of treatment, or in patients who remained
on a dose of prednisone over 0.2 mg/kg/day after 6
months, or on a dose over 0.1 mg/kg/day (9) after 12
months. TCZ can be considered as an initial treatment
in patients with unregulated hypertension or diabetes,
cardiovascular comorbidity, severe osteoporosis, glau-
coma, a history of ulcer disease, or at high risk of de-
veloping side effects of GC use (9).

In our center, GCA is diagnosed approximately 4-5
times a year, and currently about 20-25 patients with
GCA are being managed. TCZ was indicated in the
three patients with refractory disease and comorbidi-
ties presented below.

CASE SERIES

Clinical characteristics and treatment summary of
the patients are shown in Table 1.

The first patient, a 66-year-old female, presented
with fever 40° C, and left-sided headache over the pre-
vious montbh, in July 2018. The patient had prior diag-
noses of asthma and arterial hypertension. She was re-
ferred to a neurologist by her family doctor, having
been previously examined by a pulmonologist for a
respiratory tract infection and treated with antibiotics.
Laboratory workup showed elevated C-reactive pro-
tein (CRP) (169 mg/L), and brain computed tomogra-
phy (CT) showed no notable pathology. Upon exclud-
ing neurological disease, the neurologist referred the
patient to an infectologist, and subsequently to a rheu-
matologist who discovered the patient also complained
of vision loss. Temporal arteritis was immediately sus-
pected, and the patient was hospitalized for treatment
and further workup. The patient received an initial
dose of methylprednisone 80 mg. On the following
day, the patient was seen by a neuroophthalmologist,
and visual field testing showed signs of optic neuropa-
thy. General workup, including routine chest X-ray
and abdominal ultrasound, along with more specific
tests including color Doppler ultrasound of the tempo-
ral arteries and magnetic resonance imaging (MRI) of
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od krvarenja, te neutropenija i trombocitopenija, iako
su to rijetke nuspojave (6). U drugom se prikazu opi-
suje reaktivacija tuberkuloze sa smrtnim posljedicama
u pacijenta koji je bolovao od GCA i lijecio se primje-
nom TCZ-a, premda je prvotni rezultat njegova testa
za probir bio negativan (7). Takoder, dokazana je uloga
TCZ-a u induciranju koznog oblika sarkoidoze u paci-
jenta koji boluje od GCA, iako je to prethodno prika-
zano u oboljelih od reumatoidnog artritisa $to su pri-
mali TCZ (8).

Osim primjene TCZ-a kao sredstva s postednim
uc¢inkom na primjenu steroida, istrazuju se i druge
mogucnosti, ukljucuju¢i i primjenu ustekinumaba,
ljudskog IgG1 kapa-monoklonskog protutijela, koje je
takoder pokazalo dobre rezultate pri prvoj primjeni, ali
iziskuje daljnja istrazivanja (3, 5). Trenuta¢no se pla-
niraju ili ve¢ provode studije o uc¢inku anakinre i ge-
vokizumaba (inhibitor IL-1p), rituksimaba (deplecija
B-stanica) te baricitiniba (inhibitor Janusove kinaze -
JAK) (3).

Od ozujka 2018. Hrvatsko reumatolosko drustvo
preporucuje primjenu TCZ-a u pacijenata oboljelih od
GCA kod kojih je doslo do pojave relapsa, i to pri re-
fraktornim bolestima u kojima se doza GK ne moze
sniziti, te kao inicijalnu terapiju u pacijenata s komor-
biditetima ili visokorizi¢nih pacijenata (9). U ovim
preporukama opisuju se i pacijenti s refraktornim bo-
lestima u kojih se inicijalna doza GK nije mogla sniziti
nakon 4 do 6 tjedana lijecenja, zatim pacijenti u kojih
se i poslije 6 mjeseci primjenjivala doza prednizona
vi$a od 0,2 mg/kg/dan, kao i oni kojima se nakon 12
mjeseci davala doza visa od 0,1 mg/kg/dan (9). TCZ se
moze razmatrati kao inicijalna terapija u pacijenata s
nereguliranom hipertenzijom ili dijabetesom, kardio-
vaskularnim komorbiditetima, teskim oblikom osteo-
poroze, glaukomom, kao i u onih s povije$c¢u cireva ili
za koje postoji visok rizik od pojave nuspojava zbog
primjene GK (9).

U nasem KBC-u dijagnoze arteritisa divovskih sta-
nica postavljaju se 4 — 5 puta na godinu, a trenuta¢no
lije¢cimo 20 - 25 pacijenata koji boluju od GCA. U
ovom radu prikazujemo tri nase pacijentice kojima je
propisan TCZ, a bolovale su od refraktornih bolesti i
komorbiditeta.

PRIKAZI BOLESNICA

Sazetak klinickih obiljezja i lije¢enja pacijentica pri-
kazani su u tablici 1.

U prvom prikazu radilo se o 66-godi$njoj pacijentici
koja je na lijecenje pristigla u srpnju 2018. sa simpto-
mima vrucice od 40 °C i glavoboljom u lijevom dijelu
glave $to je trajala otprije mjesec dana. Pacijentici su u
proslosti dijagnosticirane astma i arterijska hipertenzi-
ja. Neurologu ju je uputio lijecnik obiteljske medicine.
Pacijenticu je prethodno pregledao pulmolog zbog in-
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the aortic arch and its branches, did not show signifi-
cant pathology. Densitometry verified the presence of
osteoporosis. Due to progression of vision loss, in col-
laboration with a neuroophthalmologist the patient
received pulses of methylprednisone 1,000 mg over
three days with tapering, which resulted in significant
regression of symptoms and normalization of CRP (2.4
mg/L). The patient was discharged on oral methyl-
prednisone 56 mg with a tapering scheme, and iban-
dronic acid along with calcium and vitamin D for os-
teoporosis.

During follow-up the patient was stable until Sep-
tember, when she presented with leg weakness and
numbness in the left leg. Due to the earlier diagnosis of
osteoporosis and GC treatment, the patient was hospi-
talized for further assessment of possible vertebral
tractures. MRI of the lumbosacral spine showed mul-
tiple vertebral compression fractures from L2 to L4,
confirming the earlier suspicion. The patient was start-
ed on teriparatide and pain medication for osteoporo-
sis with vertebral fractures, and discharged on predni-
sone 30 mg. Initiation of TCZ was planned as an alter-
native treatment due to the higher dose of GC and
progression of osteoporosis with vertebral fractures. In
October the patient was started on TCZ 162 mg subcu-
taneously (SC) once weekly, with a GC tapering
scheme. She was followed up by a rheumatologist and
neuroophthalmologist. As of November 2019, she has
remained on TCZ, stable, without relapse or any seri-
ous side effects except for recent minor neutropenia,
due to which the TCZ dosage has been reduced to bi-
weekly application.

The second patient, an 81-year-old female, presented
with right-sided vision loss and temporomandibular
joint pain in March 2018. The patient had previously
been diagnosed with cervical discopathy, arterial hy-
pertension, and glaucoma. She was referred to hospital
by her general ophthalmologist. She was examined by
a neuroophthalmologist, and visual field testing con-
firmed optic neuropathy. Laboratory test results
showed elevated CRP (102.1 mg/L). Temporal arteritis
was diagnosed, and pulses of methylprednisone 1,000
mg were started. The following day, temporary artery
ultrasound was performed showing arterial wall thick-
ening of the right temporal artery. Temporal artery bi-
opsy was suggested, but rejected by the patient. On the
third day, the patient was hospitalized due to poor gen-
eral condition. She was treated and observed over six
days, then discharged on oral methylprednisone 64 mg
with a tapering scheme. During follow-up, the patient
was referred to a rheumatologist who hospitalized her
for further investigation. As a part of additional work-
up, a routine abdominal ultrasound was performed,
which was insignificant apart from gallstones. MRI
cranial angiography was normal. Rheuma factor (RF),
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fekcije respiratornog trakta te joj je propisao antibioti-
ke. Laboratorijska obrada pokazala je povisen C-reak-
tivni protein (CRP) (169 mg/L), a racunalna tomo-
grafija (CT) mozga nije pokazala znatnu patologiju.
Nakon isklju¢enja moguc¢nosti neuroloske bolesti neu-
rolog je pacijenticu uputio na pregled infektologu, a
zatim reumatologu koji je otkrio da pacijentica ima i
simptom gubitka vida. Odmah se posumnjalo na dija-
gnozu temporalnog arteritisa, a pacijentica je hospita-
lizirana radi lijeCenja i daljnje obrade. Pacijentica je
primila inicijalnu dozu metilprednizona od 80 g. Slje-
deceg dana pacijenticu je pregledao neurooftalmolog,
podvrgnuta je ispitivanju vidnog polja te je otkriveno
da pokazuje znakove opticke neuropatije. Op¢a obra-
da, koja je ukljuc¢ivala rutinsko rendgensko snimanje
prsnog kosa i ultrazvuk abdomena zajedno sa specifi¢-
nijim testovima poput ultrazvu¢nog snimanja tempo-
ralnih arterija obojenim doplerom i magnetsku rezo-
nanciju (MR) luka aorte i njegovih grana, nije pokazala
bitnu patologiju. Takoder, pacijentici je napravljena
denzitometrija koja je pokazala znakove osteoporoze.
U dogovoru s neurooftalmologom pacijentica je zbog
uznapredovala gubitka vida primila pulsnu dozu me-
tilprednizona od 1000 mg tijekom 3 dana, s postupnim
sniZzenjem doze, $to je rezultiralo znatnom regresijom
simptoma i normalizacijom CRP-a (2,4 mg/L). Paci-
jentica je otpustena s bolnickog lijeCenja s uputom da
oralnim putem uzima metilprednizon u dozi od 56 mg
i prati plan postupnog snizenja doze te da uzima iban-
dronatnu kiselinu, kalcij i vitamin D za osteoporozu.

Na kontrolnom pregledu utvrdeno je da je pacijenti-
ca stabilna. No, u rujnu su se pojavili simptomi poput
slabosti u nogama i osjecaja utrnuca lijeve noge. Na te-
melju prije postavljene dijagnoze osteoporoze i lijece-
nja GK-om pacijentica je hospitalizirana radi daljnje
obrade, a zbog sumnje na moguce prijelome kraljeza-
ka. MR-om lumbalno sakralne kraljeznice otkriveni su
visestruki kompresivni prijelomi kraljezaka L2 do L4,
¢ime je potvrdena prethodna sumnja. Pacijentica je
stavljena na terapiju teriparatidom i analgeticima za
osteoporozu s prijelomima kraljezaka te je otpustena s
bolni¢kog lije¢enja s uputom da uzima prednizon u
dozi od 30 mg. Inicijalna terapija TCZ-om planirana je
kao alternativna terapija zbog visoke doze GK i uzna-
predovale osteoporoze s prijelomima kraljezaka. Paci-
jentica je u listopadu podvrgnuta terapiji TCZ-om u
dozi od 162 mg koju je primala supkutano, jedanput na
tjedan, u skladu s pra¢enjem plana postupnog sniZenja
doze GK. Pacijenticu su na kontrolnim pregledima
pregledali reumatolog i neurooftalmolog, a od stude-
noga 2019. prima terapiju TCZ-om, stabilna je, bez po-
jave relapsa ili teSkih nuspojava, osim nedavne pojave
blage neutropenije zbog koje je primjena doze TCZ-a
sniZzena na jedanput svaka dva tjedna.
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anti-cyclic citrullinated peptide (CCP), anti-nuclear
antibodies (ANA), extractable nuclear antigen (ENA),
and anti-neutrophil cytoplasmic antibodies (ANCA)
were negative. Densitometry confirmed osteoporosis.
The patient was discharged on methlyprednisone 40
mg and ibandronic acid, calcium, and vitamin D for
osteoporosis.

The patient was further followed by a rheumatolo-
gist and neuroophthalmologist, but the GC dose could
not be tapered below 32 mg without symptoms wors-
ening, specifically that of left-sided vision loss, and
since the patient was basically blind in the right eye,
this was unacceptable. In July, the patient was consid-
ered for TCZ treatment by her rheumatologist. In Oc-
tober, after essential workup for biologic treatment, she
was started on TCZ 162 mg SC once weekly. In the fol-
lowing months, TCZ was administered without any
remarkable side effects, with regular check-ups by a
rheumatologist and neuroophthalmologist, and GC
was successfully tapered. As of November 2019, the
patient has been stable on TCZ and methylprednisone
2 mg.

The third patient was an 83-year-old female followed
by a rheumatologist since 2013 for RPM on methyl-
prednisone, varying between 2 and 8 mg. The patient
had previous diagnoses of arterial hypertension and
glaucoma, and later developed osteoporosis, along
with vertebral compression fractures, and cervical and
lumbar discopathy. In March 2017 the patient was seen
by a neurologist for neck pain which radiated to the
occipital and parietal regions of the head as well as the
mandible. She also complained of difficulty swallowing
and left-sided ear pain. She had elevated CRP (120.6
mg/L). The patient was then referred to a rheumatolo-
gist who increased the methylprednisone dosage to 12
mg daily with a tapering scheme. During follow-up 2
weeks later she was clinically better, but symptoms
worsened when the GC dose was tapered to 4 mg. At
this point the patient was hospitalized for treatment
and further workup under suspicion of temporal arte-
ritis. An initial dose of methylprednisone 80 mg was
administered. Routine chest X-ray and abdominal ul-
trasound, color Doppler ultrasound of the temporal,
carotid, and vertebral arteries, and CT aortography
were performed, and did not show any significant pa-
thology. The neuroophthalmogist exam did not reveal
optic neuropathy. RE, anti-CCP, ANA, ENA, and
ANCA were negative. The patient was discharged on
oral methylprednisone 32 mg with a tapering scheme,
along with calcium and vitamin D for osteoporosis, as
she did not tolerate alendronic acid and tetraparatide,
which she had been taking previously. The patient was
followed by a rheumatologist and remained stable on
methylprednisone 4 mg. She was hospitalized in May
2018 for physical rehabilitation.
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Drugi je prikaz 81-godisnje pacijentice koja je na li-
jecenje stigla u ozujku 2018. sa simptomima gubitka
vida u desnom oku i bolima u temporomandibular-
nom zglobu. Pacijentici su prije dijagnosticirani cervi-
kalna diskopatija, arterijska hipertenzija i glaukom.
Njezin oftalmolog uputio ju je na bolnicki pregled.
Ondje ju je pregledao neurooftalmolog, a ispitivanjem
vidnog polja potvrdena je dijagnoza opticke neuropa-
tije. Rezultati laboratorijskog ispitivanja otkrili su po-
visen CRP (102,1 mg/L). Pacijentici je dijagnosticiran
temporalni arteritis i stavljena je na terapiju pulsnom
dozom metilprednizona od 1000 mg. Sljede¢eg dana
napravljen je ultrazvuk temporalnih arterija na kojem
je otkriveno zadebljanje arterijske stijenke u desnoj
temporalnoj arteriji. Predlozena je biopsija temporalne
arterije, ali pacijentica je odbila podvrgnuti se tom po-
stupku. Treceg je dana pacijentica hospitalizirana zbog
loseg opceg stanja. Lijecenje i pracenje stanja pacijenti-
ce trajali su Sest dana, a zatim je otpustena s bolnickog
lijecenja s uputom da oralnim putem uzima metilpred-
nizon u dozi od 64 mg te da prati plan postupnog sni-
zenja doze. Na kontrolnom pregledu pacijentica je
upucena reumatologu koji je donio odluku o njezinoj
hospitalizaciji radi obavljanja daljnjih pretraga. Kao
dio dodatne obrade napravljen je rutinski ultrazvuk
abdomena koji, osim otkrivanja Zu¢nih kamenaca, nije
dao nikakve bitne rezultate. MR kranijalna angiografi-
ja nije pokazala znatnija odstupanja. Reumatoidni fak-
tor (RF), antitijela na ciklicke citrulinirane peptide
(anti-CCP), antinuklearna antitijela (ANA), antitijela
na ekstrahirani nuklearni antigen (ENA) i antineutro-
filna citoplazmatska antitijela (ANCA) bili su negativ-
ni. Denzitometrijom potvrdena je osteoporoza. Paci-
jentica je otpustena s bolnickog lijecenja s uputom da
uzima metilprednizon u dozi od 40 mg te ibandronat-
nu kiselinu, kalcij i vitamin D za osteoporozu.

Pacijenticu su na kontrolnim pregledima pregledali
reumatolog i neurooftalmolog, ali dozu GK nije se
moglo sniziti ispod 32 mg bez pogorsanja simptoma,
osobito gubitka vida u lijevom oku, jer je pacijentica
bila gotovo slijepa na desno oko. Reumatolog je u srp-
nju poceo razmatrati da pacijenticu lije¢i primjenom
TCZ-a. U listopadu je stavljena na terapiju TCZ-om u
dozi od 162 mg koju je primala supkutano, jedanput na
tjedan, nakon obvezatne obrade za biolosko lijecenje.
Tijekom sljede¢ih nekoliko mjeseci terapija TCZ-om
primjenjivala se bez pojave znatnih nuspojava te uz
redovite preglede reumatologa i neurooftalmologa, a
doza GK uspjesno je snizena. Od studenoga 2019. pa-
cijentica je stabilna i uzima terapiju TCZ-om i me-
tilprednizonom u dozi od 2 mg.

Tre¢iiposljednji u seriji jest prikaz 83-godisnje paci-
jentice koja je od 2013. godine odlazila na kontrolne
preglede reumatologu zbog reumatske polimijalgije
(PRM) te joj je propisana terapija metilprednizonom u
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In March 2019, taking into consideration the pa-
tient’s comorbidities and persistent GC use, TCZ was
considered as an alternative GCA treatment option.
Pre-biologic workup yielded a positive quantiferon
test, and the patient was started on prophylactic isonia-
zid, followed by TCZ at the end of April 2019. The pa-
tient quickly developed neutropenia, and her liver en-
zymes became elevated, which could have been due to
TCZ or isoniazid. As such, both drugs were discontin-
ued as early as June 2019, after which the laboratory
results normalized. The patient has remained stable on
methylprednisone 4 mg, and is being routinely fol-
lowed by a rheumatologist.

DISCUSSION

The three patients discussed in this case series from
our center all presented with similar symptoms highly
suggestive of GCA. The first two patients with vision
loss along with other symptoms which fall within the
domain of GCA (headache, jaw claudication, fever)
were highly convincing, and therefore a temporal ar-
tery biopsy was not performed, as is common practice
in our center, was not performed. Although temporal
artery biopsy is still the gold standard for diagnosis, it
seems that many centers, including ours, are moving
more towards non-invasive imaging techniques, name-
ly ultrasound, as opposed to biopsy. The third patient
developed typical symptoms of GCA after an estab-
lished diagnosis of RPM, and the association between
these entities is well-known. It is worthy to emphasize
that these patients, due to the nonspecific symptoms,
are frequently referred to one or even two other spe-
cialists before reaching a rheumatologist. All patients
were treated with GCs, the first two with pulses of large
doses due to the expressed vision loss, and especially
the second patient who had already lost vision in the
right eye. As described in the case presentations, the
patients were also evaluated for additional large vessel
involvement, autoimmune disease, and paraneoplastic
syndrome, but only temporal arteritis was found, along
with osteoporosis that required treatment. All three
cases, taking into consideration the high GC dose or
long-term GC use as well as the risk factors including
osteoporosis and glaucoma, warranted alternative ste-
roid-sparing treatment. The first two patients have
shown favourable clinical results on TCZ, effectively
reducing or eliminating GC use, and remaining in re-
mission for over a year, without relapse or serious side
effects other than for the recent minor neutropenia in
one patient. Unfortunately, the third patient developed
neutropenia almost immediately, leading to discontin-
uation of the drug. Still, two high-risk GCA patients
have been successfully treated with TCZ, and likely
there will be more candidates in the future.
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dozama od 2 do 8 mg. Pacijentici su prije dijagnostici-
rani arterijska hipertenzija i glaukom, a poslije su se u
nje razvile i osteoporoza s kompresivnim prijelomima
kraljezaka te cervikalne i lumbalne diskopatije. U oZuj-
ku 2017. pacijenticu je pregledao neurolog zbog boli u
vratu koje su zatim presle u podrucje glave, okcipital-
nog i tiemenog reznja te mandibule. Pacijentica se zali-
la i na teskoce pri gutanju i bol u lijevom uhu. Imala je
i povisSen CRP (120,6 mg/L). Upucena je na pregled
reumatologu koji je povisio dozu metilprednizona na
12 mg na dan uz pracenje plana postupnog sniZenja
doze. Dva tjedna poslije, na kontrolnom pregledu, pa-
cijentica se klinicki osjecala bolje, ali doslo je do po-
gorsanja simptoma nakon snizenja doze GK na 4 mg.
Pacijentica je tada hospitalizirana radi lijec¢enja i dalj-
nje obrade, pod sumnjom pojave temporalnog arteriti-
sa. Primila je inicijalnu dozu metilprednizona od 80
mg. Napravljeni su rutinsko rendgensko snimanje
prsnog kosa i ultrazvuk abdomena, ultrazvu¢no sni-
manje obojenim doplerom temporalnih, karotidnih i
vertebralnih arterija i CT aortografija. Nijedna od na-
vedenih pretraga nije otkrila znatnu patologiju. Neuro-
oftalmoloskim pregledom nije ustanovljena optic¢ka
neuropatija. RE, anti-CCP, ANA, ENA i ANCA bili su
negativni. Pacijentica je otpustena s bolnickog lijecenja
s uputom da oralnim putem uzima metilprednizon u
dozi od 32 mg uz pracenje plana postupnog snizenja
doze te da uzima kalcij i vitamin D za osteoporozu jer
je imala intoleranciju na alendronatnu kiselinu i teri-
paratid koje je prije uzimala. Na kontrolnim pregledi-
ma pregledavao ju je reumatolog te joj je stanje bilo
stabilno za vrijeme uzimanja terapije metilprednizo-
nom u dozi od 4 mg. Hospitalizirana je u svibnju 2018.
radi fizikalne rehabilitacije.

S obzirom na pacijenti¢ine komorbiditete i stalnu
primjenu GK, u ozujku 2019. poceo se razmatrati TCZ
kao alternativna opcija lijecenja GCA. Predbioloskom
obradom dobiveni su pozitivni rezultati kvantiferon-
skog testa, pacijentici je propisano profilakticko uzi-
manje izonijazida, a zatim je, krajem lipnja 2019., pod-
vrgnuta terapiji TCZ-om. Ubrzo nakon toga u pacijen-
tice su se pojavile neutropenija i poviSene vrijednosti
jetrenih enzima, $to je moglo biti uzrokovano primje-
nom TCZ-a ili izonijazida. U lipnju 2019. prekinuto je
davanje obaju lijekova, a nakon toga laboratorijski su
testovi pokazali rezultate u okviru normale. Pacijentica
je trenuta¢no stabilna, prima terapiju metilprednizo-
nom u dozi od 4 mg te odlazi na kontrolne preglede
reumatologu.

RASPRAVA

Tri pacijentice prikazane u ovom radu lije¢ene su u
nasem KBC-u, a sve su pokazivale slicne simptome
koji su upozoravali na pojavu GCA. Prve dvije pacijen-
tice imale su simptome gubitka vida i druge simptome
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Other centers in Croatia have reported similar posi-
tive experiences in treating GCA with TCZ. A recent
case series from the University Hospital Center Zagreb
reports a total of 7 patients diagnosed with GCA, pre-
senting with similar symptoms like our patients but
with a greater emphasis on headache and RPM, having
been successfully treated with TCZ with no relapses or
side effects (10). A separate, interesting report from the
same center describes two cases of rheumatoid arthri-
tis patients on etanercept developing GCA, one of
which was successfully treated with TCZ (11). The
Clinical Hospital Dubrava reports treating 13% of
GCA patients with TCZ, but the report only lists the
characteristics of GCA patients over the previous 10
years and does not go into more detail on the topic of
TCZ treatment, although one case was described in
another report (12, 13). That case report describes a
69-year-old patient who presented with fever and high
inflammatory markers, and was diagnosed with GCA
after imaging showed inflammation of the carotid ar-
teries and aorta (13). Since the patient was still show-
ing signs of active disease after a year on GCs, TCZ was
started and complete remission was achieved after
three months (13). The further outcome has not been
reported.

CONCLUSION

The positive experiences presented here, albeit on a
small case series, of treating GCA patients at high risk
for GC treatment with the alternative TCZ, contribute
to the current recommendations. Additionally, these
data support the evidence of TCZ as an effective ste-
roid-sparing drug for patients with GCA, especially
those with refractory disease or at risk, such as patients
with glaucoma and osteoporosis with vertebral frac-
tures. Our initial experience with TCZ is good, and
likely there will be more cases in the future.
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koji su karakteristicni za GCA (glavobolja, klaudika-
cija Celjusti, vrucica) te je kod njih sve upucivalo na tu
dijagnozu. Stoga nije bilo potrebno da budu podvrgnu-
te biopsiji temporalne arterije, koja se obi¢no ne izvodi
u nasem KBC-u. Iako se biopsija temporalne arterije
jo$ smatra zlatnim standardom za postavljanje dija-
gnoze, ¢ini se da se mnoge zdravstvene ustanove, uk-
lju¢ujudi i nas KBC, sve viSe okre¢u neinvazivnim teh-
nikama snimanja, poglavito ultrazvuku. U trece paci-
jentice s ve¢ dijagnosticiranom reumatskom polimijal-
gijom (RPM) razvili su se tipi¢ni simptomi GCA, $to je
potvrdilo ve¢ dobro poznatu povezanost ovih dviju
bolesti. Valja naglasiti da se ovi pacijenti, s obzirom na
nespecifi¢ne simptome, ¢esto upucuju na pregled jed-
nom ili ¢ak dvama specijalistima prije nego sto budu
upuceni na pregled reumatologu. Sve su pacijentice li-
jecene primjenom GK; prve dvije pacijentice primile
su visoke pulsne doze zbog izrazita gubitka vida, $to je
bilo osobito izrazeno u druge pacijentice koja je ve¢ iz-
gubila vid u desnom oku. Sve su pacijentice pregledane
i napravljen je probir drugih velikih krvnih zila, auto-
imunosnih bolesti i paraneoplasticnog sindroma, ali
otkriven je samo temporalni arteritis s osteoporozom
koju je trebalo lijeciti. S obzirom na visoke doze GK ili
njegovu dugoro¢nu uporabu i faktore rizika, ukljucu-
juci osteoporozu i glaukom, svim je trima pacijentica-
ma trebalo uvesti alternativnu postednu steroidnu te-
rapiju. Primjenom terapije TCZ-om u prve su dvije
pacijentice dobiveni dobri klinicki rezultati, ¢ime se
ucinkovito snizila doza GK ili se terapija GK-om pot-
puno prekinula te su pacijentice bile u stanju remisije
dulje od godine dana, bez pojave relapsa ili teskih nus-
pojava, osim nedavne pojave blage neutropenije u jed-
ne pacijentice. Nazalost, kod trece se pacijentice neu-
tropenija pojavila gotovo odmah, zbog ¢ega je trebalo
prekinuti terapiju ovim lijekom. No, druge dvije viso-
korizi¢ne pacijentice koje su bolovale od GCA imale su
uspjesne rezultate lijecenja TCZ-om, a u buducnosti se
oc¢ekuje i viSe potencijalnih kandidata za primjenu
ovog lijeka.

I drugi klinicki bolnicki centri u Hrvatskoj objavili
su izvjestaje u kojima iznose pozitivna iskustva pri pri-
mjeni TCZ-a u lijecenju GCA. U nedavno provedenoj
seriji prikaza bolesnika koju je objavio Klinicki bolnic¢-
ki centar Zagreb navodi se lijecenje ukupno 7 pacijena-
ta kojima je dijagnosticiran GCA i koji su pokazivali
sli¢ne simptome kao i nase pacijentice, s ve¢im nagla-
skom na glavobolju i PRM, a primjenom TCZ-a u tih
pacijenata dobiveni su uspjes$ni rezultati, bez pojave
relapsa ili nuspojava (10). Drugi zanimljivi izvjestaj
takoder je objavio Klini¢ki bolnicki centar Zagreb: u
njemu se prikazuju dva pacijenta koji boluju od reu-
matoidnog artritisa, lijeCeni su etanerceptom i u kojih
je doslo do pojave GCA, a kod jednoga su postignuti
uspjesni rezultati lijecenja nakon primjene TCZ-a (11).
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Klini¢ka bolnica Dubrava objavila je izvjestaj u kojem
navodi da se primjenom TCZ-a lijecilo 13% pacijenata
oboljelih od GCA. No, u tom izvjes¢u spominju samo
znacajke pacijenata koji su bolovali od GCA i lije¢ili se
u toj bolnici tijekom posljednjih 10 godina, a ne iznose
detaljan opis lijecenja TCZ-om, iako je upravo takav
slucaj opisan u drugom izvjescu (12, 13). U prikazu bo-
lesnika opisuje se 69-godi$nji pacijent sa simptomima
vrudice i poviSenim upalnim markerima kojemu je
GCA dijagnosticiran nakon $to je snimanjem otkrive-
na upala karotidnih arterija i aorte (13). Poslije godine
dana terapije GK-om pacijent je i dalje pokazivao zna-
kove aktivne bolesti pa je stavljen na terapiju TCZ-om,
¢ime je nakon tri mjeseca postignuto stanje potpune
remisije (13). Daljnji rezultati nisu navedeni.

ZAKLJUCAK

Premda se radi o malenom broju bolesnika, prije
navedena pozitivna iskustva u primjeni alternativnog
lijeka TCZ-a pri lijeCenju pacijenata koji boluju od
GCA i za koje postoji visok rizik od pojave nuspojava
zbog uzimanja GK uvelike pridonose trenutacnim pre-
porukama za primjenu tog lijeka. Isto tako, prethodno
navedeni podatci govore u prilog dokazima o TCZ-u
kao uc¢inkovitom postednom steroidnom lijeku za pa-
cijente koji boluju od GCA, a osobito za one s refrak-
tornim bolestima ili visokorizi¢ne pacijente poput
onih s glaukomom ili osteoporozom s prijelomima
kraljezaka. Nase prvotno iskustvo s primjenom TCZ-a
dobro je, a vjerujemo da ¢e u buduénosti biti i vise po-
zitivnih iskustava s ovim lijekom.

ZanvaLe: Mladen Defranceschi, Tatjana Zeki¢, Tama-
ra Misljenovi¢ Vuceri¢
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ABSTRACT

Introduction: In rheumatoid arthritis, inflammation and damage lead to functional impairment. As the hand is a
typical site of involvement, lower grip strength is often found in patients with rheumatoid arthritis. In these patients it
is necessary to evaluate the hand grip impairment in a more detailed way. The aim of this study was to analyze a new
method for measuring hand grip.

Methods: An expert electronic measuring system for obtaining dynamic time series of hand grip force was
developed. We tested it in a sample of 24 participants, 12 patients with rheumatoid arthritis and 12 age- and sex-matched
healthy controls. The main dynamometric parameters obtained were: maximum grip force, fatigue, grip velocity, and
functional potential. These were measured at the baseline and at 60, 120, and 180 days.

Results: Compared to the control group, at baseline the patients with rheumatoid arthritis had a significantly
lower maximum grip force (68.2 vs. 97.3), earlier occurrence of fatigue (22.4 vs. 24.9), as well as lower grip velocity
(14.8 vs. 22.2) and functional potential (808.2 vs. 1876.3). A significant improvement in all measured variables was
observed during the follow-up period.

Conclusion: In our pilot study we tested a newly developed electrodynamometer measuring system and found that
it can provide an objective and detailed description of the hand condition. This system has the potential to be used as a
relevant indicator of hand function in patients with rheumatoid arthritis as well as to help tailor their rehabilitation.

Key worbps: Arthritis, rheumatoid - physiopathology, rehabilitation; Hand - physiopatholoy; Hand strength;
Muscle strength dynamometer; Pilot projects

SAZETAK

Uvod: U reumatoidnom artritisu upala i o$tecenje dovode do funkcionalne nesposobnosti. Uobicajeno mjesto za-
hvacenosti jest $aka i zato ovi bolesnici ¢esto imaju slabiju snagu stiska. U bolesnika s reumatoidnim artritisom potrebno
je provesti detaljniju evaluaciju ostecenja Sake. Cilj ove studije bila je analiza nove metode mjerenja snage stiska Sake.
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Metode: Razvijen je ekspertni elektronic¢ki mjerni sustav za dobivanje dinamickih vremenskih serija sile stiska
Sake. Testirali smo ga na uzorku od 24 sudionika: 12 bolesnika s reumatoidnim artritisom i 12 zdravih kontrolnih ispi-
tanika koji se podudaraju po dobi i spolu. Glavni dobiveni dinamometrijski parametri bili su: maksimalna sila stiska
$ake, zamor $ake, brzina stiska te funkcionalni potencijal. Navedeni parametri izmjereni su pri po¢etnomu mjerenju i
nakon 60, 120 i 180 dana.

Rezultati: U usporedbi s kontrolnom skupinom bolesnici s reumatoidnim artritisom imali su znatno manju
maksimalnu silu stiska $ake (68,2 prema 97,3), raniju pojavu zamora $ake (22,4 prema 24,9), manju brzinu stiska (14,8
prema 22,2) i manji funkcionalni potencijal (808,2 prema 1876,3) pri po¢etnomu mjerenju. Tijekom pracenja primije-
¢eno je znatno poboljsanje svih izmjerenih varijabla.

Zakljucak: U nadoj pilot studiji testirali smo novorazvijeni elektrodinamometrijski sustav mjerenja te smo utvr-
dili da se njegovom uporabom moze objektivno i detaljno opisati stanje $ake. Taj se sustav moze upotrijebiti kao rele-
vantan pokazatelj funkcije $ake u bolesnika s reumatoidnim artritisom i mozZe pomod¢i u prilagodbi njihove reha-

bilitacije.

KLjuCNE RIJECT: Reumatoidni artritis - patofiziologija, rehabilitacija; Saka - patofiziologija; Snaga $ake; Dinamo-

metar za mi$i¢nu snagu; Pilot istrazivanja

INTRODUCTION

Polyarthritis of the hand is a hallmark of rheumatoid
arthritis (RA). Standard hand dynamometry registra-
tion of one-grip force or the recording of a series of
multiple grips are commonly used to evaluate the func-
tion of the hand (1, 2). This provides an approximate
measurement of handgrip strength, but not a detailed
insight (3). A more detailed assessment would be use-
ful for tailored rehabilitation of the hand in patients
with RA, but also in patients with other non-rheumatic
conditions involving the hand. Therefore, we devel-
oped a custom-designed electronic dynamic sensor in
order to measure different minutely specified parame-
ters for handgrip evaluation. The aim of this pilot study
was to evaluate the hand grip in patients with RA using
this new electrodynamic method.

METHOD

This pilot study included 24 subjects, 12 patients
with RA (6 women and 6 men, aged 35-55 years) in
the early phase of the disease, and 12 healthy sex- and
age-matched controls. The patients with RA were en-
rolled consecutively from the outpatient clinic accord-
ing to the following inclusion criteria: newly diagnosed
RA with disease duration < 6 months, age 35-55 years,
and treatment with orally taken methotrexate 15 mg/
week. In the evaluation of motor hand function a new
expert electronic measuring system for dynamic mea-
surements of the hand grip force, developed at the
Ruder Boskovi¢ Institute, was used (Figure 1). The de-
vice was calibrated in accordance with hand grip com-
parison on a mechanical dynamometric device with
the same mechanical handrail. The dynamics of the
dynamometric hand grip parameters in both groups
was measured at the baseline and after 60, 120, and 180
days. All the patients were treated with the anchor dis-
ease-modifying anti-rheumatic drug (DMARD) meth-
otrexate, and during the follow-up period its dosage

Reumatizam 2020;67(2):78-82

UVOD

Poliartritis Sake jedna je od glavnih znacajka reuma-
toidnog artritisa (RA). Za evaluaciju funkcije Sake uobi-
¢ajeno se upotrebljava standardna dinamometrija $ake
koja omogucava registraciju sile jednog stiska Sake ili
biljezenje serije vrijednosti viSestrukih stisaka Sake
(1, 2). Tako se moze dobiti okvirna vrijednost snage sti-
ska $ake, ali nedostatak ove metode jest detaljan uvid u
stanje (3). Detaljnija ocjena je korisna za prilagodenu
rehabilitaciju Sake u bolesnika s RA, ali i za pacijente s
drugim nereumatskim bolestima koje zahvacaju Sake.
Stoga smo razvili prilagoden elektronicki, dinamicki
senzor da bismo mogli izmjeriti razlicite, detaljno odre-
dene parametre za evaluaciju stiska $ake. Cilj ove pilotne
studije bila je evaluacija stiska Sake u bolesnika s RA
uporabom nove elektrodinamicke metode.

METODA

Pilotnu studiju proveli smo na 24-ero ispitanika:
12-ero bolesnika s RA u ranoj fazi bolesti (6 Zena i 6
muskaraca u dobi od 35 do 55 godina) i 12-ero zdravih
kontrolnih ispitanika koji su se podudarali po dobi i
spolu. Bolesnici s RA ukljuceni su u studiju uzastopno
iz ambulante u skladu sa sljede¢im uklju¢nim kriteri-
jima: nedavno postavljena dijagnoza RA s trajanjem
bolesti kra¢im od 6 mjeseci, dob od 35 do 55 godina,
lije¢enje peroralnim metotreksatom u dozi od 15 mg/
tjedan. Evaluacija motoricke funkcije $ake provedena
je s pomocu novog ekspertnog elektronickog mjernog
sustava za dobivanje dinamickih mjerenja sile stiska
$ake koji je razvijen u Institutu ,Ruder Boskovic“
(slika 1.). Umjeravanje uredaja izvedeno je u skladu s
usporedbom stiska $ake na mehanickom dinamo-
metrijskom uredaju s istim mehanickim rukohvatom.
Dinamika dinamometrijskih parametara stiska $ake za
obje je skupine izmjerena na pocetnome mjerenju i
nakon 60, 120 i 180 dana. Svi su bolesnici lijeceni te-
meljnim antireumatskim lijekom koji modificira tijek
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was not changed. The patients had the option of taking
NSAIDs and/or acetaminophen as an escape medica-
tion, but were required to stop the medication three
days before each visit. The main dynamometric param-
eters of interest obtained were: maximum grip force
(highest achieved power of each grip), fatigue (onset of
decreasing tendency in maximum grip force in the
grip series), grip velocity (ratio of maximum force and
time in which the individual grip is achieved), and
functional potential (composite measure combining
the average grip force, average grip velocity, and fa-
tigue). The evaluation of the hand’s functional deficit
was performed by registering and extracting previous-
ly defined parameters in time and spectral domain
over the processed time grip series of the dominant
hand. The described pre-processing was conducted
over a grip series (15 times) at baseline (moment t = 0)
and at visits every two months thereafter. In order to
minimize fluctuation and amplitude effects, Fourier
analysis was used for each cycle. The best 10 from a
total of 15 individual cycles were selected for each
study participant, and the most irregular cycles, such
as those containing more irregular maximums, uneven
grip phase, or delay at the beginning and at the end of
each grip, were removed. Statistical analysis included
the T-test and the ANOVA test for repeated measures.

RESULTS

The two groups were well matched to age, and no
significant difference was found between them (the
mean and SD for age in RA patients was 54.7 + 8.2
years, and in healthy controls 54.2 + 8.2; P = 0.883).
The baseline data on the dynamometric parameters of
interest in the patients with RA and healthy controls
are shown in Table 1. Compared to the control group,
the RA patients had a significantly lower maximum
grip force, fatigue (earlier occurrence of fatigue), grip
velocity, and functional potential.

During the follow-up period, the measured dyna-
mometric parameters in the patients with RA showed
significant improvement at each visit as follows: maxi-
mum grip force - P = 0.040, fatigue - P = 0.032, grip
velocity - P = 0.026, and functional potential - P =
0.014 (Table 2). Nevertheless, they did not reach the
values measured in the healthy controls.

DISCUSSION

This pilot study presents the results of the applica-
tion of a new measuring system, involving a unique
data processing algorithm and proposed parameters of
the hand function. It also considers the implications of
this system for rheumatology. Previous studies based
on single-grip measurement found that hand grip
strength and net forces vary by sex, age, and anthropo-
metric characteristics (4, 5). Generally, in conditions
affecting the hand the observed dynamometric param-
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FIGURE 1. Hand grip acquisition system
SLIKA 1. Sustav za ocjenu snage stiska Sake

bolesti (DMARD), metotreksatom, a tijekom pracenja
njegova doza nije promijenjena. Postojala je i mogu¢-
nost uzimanja nesteroidnih antireumatika (NSAR) i/ili
acetaminofena kao simptomatskog lijeka, ali ne u raz-
doblju od tri dana prije svake kontrole. Dobiveni glav-
ni dinamometrijski parametri od interesa bili su: mak-
simalna sila stiska $ake (najveca postignuta snaga sva-
kog stiska), zamor $ake (trenutak pocetka tendencije
smanjenja maksimalne sile stiska u seriji stisaka), brzi-
na stiska (omjer maksimalne sile i vremena u kojem se
postize pojedinacan stisak) i funkcionalni potencijal
(slozena mjera koja ukljuc¢uje prosje¢nu silu stiska,
prosjecnu brzinu stiska i prosje¢an zamor Sake). Eva-
luacija funkcionalnog deficita $ake pacijenta provede-
na je registracijom i izdvajanjem prethodno utvrdenih
parametara u vremenskoj i spektralnoj domeni tije-
kom obradenih vremenskih serija stiska dominantne
$ake. Opisana predobrada provedena je na serijama
stisaka (15 puta) pri pocetnomu mjerenju (t = 0) i na
kontrolama koje su se provodile svaka dva mjeseca
nakon pocetnog mjerenja. Da bi se utjecaji fluktuacije i
amplitude smanjili na minimum, za svaki je ciklus pro-
vedena Fourierova analiza. Za svakog je ispitanika
odabrano 10 najboljih ciklusa od ukupno 15 pojedi-
nacnih ciklusa, a uklonjeni su najnepravilniji ciklusi
poput onih koji su sadrzavali vi$e nepravilnijih maksi-
malnih vrijednosti, neravnomjernu fazu stiska, kasnje-
nje na pocetku i na kraju svakog stiska. Statisticka ana-
liza ukljucivala je T-test i analizu varijance (ANOVA)
za ponovljena mjerenja.

REZULTATI

Dvije skupine dobro su se podudarale po dobi, jer
izmedu njih nije utvrdena znatna razlika (srednja vri-
jednost i SD za dob u bolesnika s RA iznosila je 54,7 +
8,2 godine, a za kontrolne ispitanike iznosila je 54,2 +
8,2; P = 0,883). Podatci s pocetnog mjerenja u vezi s
interesnim dinamometrijskim parametrima u bolesni-
ka s RA i kontrolnih ispitanika prikazani su u tablici 1.
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TABLE 1. Differences between patients and control group at baseline (T-test for independent groups)
TABLICA 1. Razlika izmedu bolesnika i kontrolne skupine u odnosu prema pocetnom stanju (T-test za nezavisne skupine)

Control group / Kontrolna skupina Patients / Bolesnici
N=12 N=12
Mean Std. Error Mean Mean Std. Error Mean | ¢ p
. / Standardna . / Standardna
/ Srednja | SD . .| /Srednja | SD " .
. pogreska srednje | ' . pogreska srednje
vrijednost " . vrijednost " .
vrijednosti vrijednosti
Max grip force at baseline (N)
/ Maksimalna sila stiska izmjerena 97,3 3,5 1,0 68,2 14,6 4,2 6,7 | <0,001
na po¢etnome mjerenju (N)
Fatlguve at basehnﬁ / ngor Sake 249 03 0.1 2.4 18 0.5 48 | <0,001
na pocetnome mjerenju
G_rlp veloc1t¥ at basehng (N/.s) / Brzina 22 13 0.4 148 2.0 0.6 10,7 | < 0,001
stiska na pocetnome mjerenju (N/s)
Functional potential at baseline / Funkeio- | g7¢ 5 1174 ) 50,2 8082 |266,0 76,3 11,6 | < 0,001
nalni potencijal na po¢etnome mjerenju

TABLE 2. Changes in dynamometric variables during follow-up - patients with RA (n=12) (ANOVA)
TABLICA 2. Promjene dinamometrijskih varijabla tijekom pracenja — bolesnici s RA (n = 12) (analiza varijance, ANOVA)

Mean Wilks’ Lambda value
Patients / Bolesnici N = 12 / Srednja | SD | / Wilksovalambda- | F p
vrijednost -vrijednost
Max grip force at baseline (N) 68.2 146
/ Maksimalna sila stiska izmjerena na pocetku (N) ’ ’
Max grip force after 2 months (N)
. . . oo . 67,4 12,4
/ Maksimalna sila stiska izmjerena nakon 2 mjeseca (N)
- 0,41 4,24 | 0,040
Max grip force after 4 months (N) 711 141
/ Maksimalna sila stiska izmjerena nakon 4 mjeseca (N) ’ ’
Max grip force after 6 months (N) 718 136
/ Maksimalna sila stiska izmjerena nakon 6 mjeseci (N) ’ ’
Fatigue at baseline / Zamor $ake izmjeren na pocetku 22,4 1,8
Fatigue after 2 months / Zamor $ake izmjeren nakon 2 mjeseca 23,2 1,5
0,39 4,63 | 0,032
Fatigue after 4 months / Zamor $ake izmjeren nakon 4 mjeseca 23,7 1,4
Fatigue after 6 months / Zamor $ake izmjeren nakon 6 mjeseci 23,8 1,6
Grip velocity at baseline (N/s) / Brzina stiska izmjerena na pocetku (N/s) 14,8 2,0
Grip velocity after 2 months (N/s) / Brzina stiska izmjerena nakon 2 mjeseca (N/s) 14,8 2,3
Grip velocity after 4 months (N/s) / Brzina stiska izmjerena nakon 4 mjeseca (N/s) 15,9 3,1 0,38 4971 0,026
Grip velocity after 6 months (N/s) 16.7 31
/ Brzina stiska izmjerena nakon 6 mjeseci (N/s) ’ ’
Functional potential at baseline / Funkcionalni potencijal izmjeren na pocetku 8082 |266,0
Functional potential after 2 months
: . o s . 831,9 |251,6
/ Funkcionalni potencijal izmjeren nakon 2 mjeseca
Functional potential after 4 months 0,32 6,25 | 0,014
. . S| e . 964,0 | 332,1
/ Funkcionalni potencijal izmjeren nakon 4 mjeseca
Functlopal poFentlal aﬁer 6 m.onths o 10274 |340.1
/ Funkcionalni potencijal izmjeren nakon 6 mjeseci

eters increased, as strength, velocity, and grip stability
grew (2). Compared to the baseline values, the increase
in these parameters during the treatment represented a
clear indicator of improvement of the hand function.
The meticolous evaluation of the hand function using
this new dynamometric system offers the possibility to
plan appropriate exercises in order to obtain the best
possible result. During a period of 6 months, the meth-
od showed good resolution at all stages.

Reumatizam 2020;67(2):78-82

U usporedbi s kontrolnom skupinom, bolesnici s RA
imali su znatno slabiju maksimalnu silu stiska $ake,
manju vrijednost zamora $ake (zamor se dogodio puno
prije nego u kontrolnih ispitanika), manju brzinu sti-
ska i manji funkcionalni potencijal.

Tijekom pracenja pri svakoj kontroli utvrdene su pro-
mjene u izmjerenim dinamometrijskim parametrima u
bolesnika s RA: maksimalna sila stiska Sake (P = 0,040),
zamor $ake (P = 0,032), brzina stiska (P = 0,026) i funk-
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It is important to note that within the framework of
this study, data on grip force and velocity are primarily
significant in relative relations. Hence, they should be
considered with caution, whereas for accurate absolute
values of the abovementioned parameters it would be
necessary to perform a study on a larger number of
subjects and with a stringently defined protocol of de-
vice calibration (6). The development of this expert di-
agnostic system could allow an objective hand func-
tional status evaluation. For further research, along
with net functional force and velocity in hand grip
evaluation, and with adequate probe modification, it
would also be possible to analyze the grip force of a
specific group of digits — mostly that of the thumb plus
one finger (“pinch testing”).

CONCLUSION

In this pilot evaluation study we present a new elec-
tronic dynamometric system for obtaining hand func-
tion parameters based on dynamic measurements. By
comparing the results of healthy subjects and patients,
and by recording the changes occurring during the
treatment, we can conclude that this system measures
the hand condition objectively. It can be safely used to
monitor the status of individual patients during treat-
ment and rehabilitation as a relevant indicator of re-
covery. Further studies with a larger number of pa-
tients are needed to confirm its value.

CONFLICT OF INTEREST STATEMENT: Authors declare
no conflict of interest.
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cionalni potencijal (P = 0,014) (tablica 2.). No, bez obzi-
ra na prije navedeno, bolesnici s RA nisu uspjeli postici
jednake rezultate kao kontrolni ispitanici.

RASPRAVA

U ovoj smo pilot studiji, s pomoc¢u jedinstvenog
algoritma obrade podataka i predlozenih parametara
za mjerenje funkcije Sake, opisali primjenu novog
sustava mjerenja i njegovo znacenje u reumatologiji. U
prije provedenim studijama, koje su se temeljile na
mjerenju pojedinacnog stiska $ake, utvrdeno je da se
snaga stiska $ake i neto sila razlikuju ovisno o spolu,
dobi i antropometrijskim znacajkama (4, 5). Opcenito
se, u uvjetima koji utjecu na funkciju $ake, promatrani
dinamometrijski parametri povec¢avaju s povecanjem
snage, brzine i stabilnosti stiska Sake (2). U usporedbi s
pocetnim vrijednostima mjerenja, povecanje tih para-
metara tijekom lijeenja jasno upucuje na poboljsanje
funkcije sake. Precizna evaluacija funkcije $ake koja se
provodi s pomocu ovoga novog dinamometrijskog
sustava pruza mogucnost planiranja odgovarajucih
vjezbi s ciljem dobivanja najboljih mogucih rezultata.
Ovom metodom dobiveni su dobri rezultati u svim fa-
zama tijekom razdoblja od 6 mjeseci.

Valja napomenuti da u ovoj studiji podatci o sili i
brzini stiska imaju primarnu vaznost u okviru relativnih
odnosa parametara. Stoga ih treba uzimati s oprezom,
dok bi za to¢ne apsolutne vrijednosti gore navedenih
parametara trebalo provesti istrazivanje na vecem broju
ispitanika i sa strogo utvrdenim protokolom umjerava-
nja uredaja (6). Razvoj ovog ekspertnog dijagnostickog
sustava omogucio bi provodenje objektivne evaluacije
funkcionalnog statusa $ake. U daljnjim se istraZivanji-
ma, uz odgovaraju¢u modifikaciju sonde, zajedno s neto
funkcionalnom silom i brzinom u evaluaciji stiska $ake
moze analizirati i sila stiska $ake odredene skupine prsti-
ju — uglavnom sila palca i jednoga dodatnog prsta (ispi-
tivanje snage stiska prstima) (engl. pinch testing).

ZAKLJUCAK

U ovoj smo pilot evaluacijskoj studiji predstavili
novi elektronicki dinamometrijski sustav za dobivanje
parametara funkcije $ake koji se temelje na dinamic-
kim mjerenjima. Usporedbom rezultata u zdravih kon-
trolnih ispitanika i u bolesnika s RA te biljezenjem pro-
mjena tijekom lijecenja mozemo zakljuciti da ovaj su-
stav objektivno mjeri stanje $ake. Sustav je siguran za
uporabu u pracenju stanja pojedinih bolesnika tijekom
lijecenja i rehabilitacije, kao bitan pokazatelj njihova
oporavka. Potrebno je provesti daljnje studije na vecem
broju bolesnika da bi se potvrdile vrijednost i u¢inko-
vitost ovog uredaja.

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

Introduction: IgA vasculitis, formerly named Henoch-Schonlein purpura, is a systemic small-vessel vasculitis
that occurs commonly in children, while in adults, the disease remains rare. It is characterised by non-thrombocyto-
penic palpable purpura, arthritis, arthralgia, kidney disease and gastrointestinal pain. This study aimed to determine
clinical signs and symptoms, laboratory and pathohistological parameters and therapy of IgA vasculitis in adults with
renal involvement, by conducting our research on a sample of patients of a tertiary referral hospital.

Research subjects and methods: In this retrospective cohort study, patients treated at Clinical Hospital Dubrava
from 2011 to 2019 were included, who were diagnosed with IgA vasculitis, based on clinical, laboratory and pathohis-
tological criteria. Clinical and laboratory parameters, were determined through the use of methods commonly used in
clinical practice. In patients with symptoms and signs of kidney involvement and after patients’ consent, kidney biopsy
was performed, and analysed by light, immunofluorescence and electron microscopy.

Results: twenty-two adults (12 M, 10 F), whose median age was 57, were included in our study. Palpable purpura
and nephritis were present in all patients. Thirteen (59.1%) patients had arthralgia and five of them (22.5%) experi-
enced abdominal pain. Respiratory infection preceded vasculitis in six (27.3%) patients, six patients ((27.3%) were
taking medications and got vaccinated prior to the occurrence of vasculitis, and in ten (45.4%) patients the predispos-
ing factor was unknown. Asymptomatic hematuria was present in ten (47.6%), subnephrotic proteinuria in three
(14.3%), nephrotic syndrome in nine (42.9%) and nephritic syndrome in three (14.3%) patients. According to the
findings of kidney biopsy, which was performed on 18 patients, eleven (61.6%) had mesangial proliferation, fourteen
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(77.8%) had endocapillary proliferation, and eleven (61.6%) had extracapillary (crescents) proliferation. After the di-
agnosis, renin-angiotensin inhibitors were used by eighteen (81.8%) patients, glucocorticoids by twenty-one (95.5%)
and cyclophosphamide by five (22.7%) patients. Patient follow-up was performed for 23 to 84 months and, in the said
period, all of them had improved or stagnant renal function, except for one patient who died.

Conclusion: Renal manifestations of IgA vasculitis may change the commonly mild course of this disease and lead
to an increase in morbidity as well as affect the type and duration of treatment. So, in everyday work, it is important to
determine characteristics of renal changes in IgA vasculitis in order for an adequate therapeutic option to be applied.

KEY woRrDS: Purpura, Schoenlein-Henoch - complications, diagnosis, drug therapy; Kidney diseases — diagnosis,
drug therapy, etiology; Kidney - pathology; Biopsy; Glomerulonephritis, IgA - dijagnoza, farmakoterapija, patologija;
Immunoglobulin A; Arthralgia - etiology; Abdominal pain - etiology; Glucocorticoids - therapeutic use; Angiotensin
- converting enzyme inhibitors — therapeutic use; Angiotensin receptor antagonists — therapeutic use

SAZETAK

Uvod: IgA-vaskulitis, prije nazivan Henoch-Schénleinova purpura, vaskulitis je malih krvnih Zila posredovan
imunoglobulinom A (IgA). Najcesce obolijevaju djeca, dok je u odraslih incidencija manja. Klinickom slikom domini-
raju palpabilna, netrombocitopeni¢na purpura, artralgije, artritis, znakovi bubrezne bolesti i abdominalna bol. Cilj
ovog istrazivanja bio je utvrdivanje klinickih i laboratorijskih karakteristika te nacina lijecenja odraslih oboljelih od
IgA-vaskulitisa sa zahva¢anjem bubrega na uzorku bolesnika iz jednoga tercijarnog centra.

Ispitanici i metode: U retrospektivno kohortno istrazivanje ukljuceni su bolesnici lije¢eni u razdoblju od 2011. do
2019. godine u Klinickoj bolnici Dubrava u Zagrebu, kojima je na osnovi klini¢kih, laboratorijskih i patohistoloskih
kriterija dijagnosticiran IgA-vaskulitis. Klini¢ki i laboratorijski parametri odredivani su metodama uobicajenima u
klinickoj praksi. U bolesnika sa znakovima zahvacanja bubrega ucinjene su biopsija bubrega i analiza svjetlosnom,
imunofluorescentnom i elektronskom mikroskopijom.

Rezultati: U istrazivanju su sudjelovala ukupno 22 bolesnika (12 muskaraca, 10 Zena), medijana dobi 57 godina.
Svi su bolesnici imali purpuru i znakove bubrezne bolesti. Artralgije je imalo 13-ero (59,1%) bolesnika, a bol u trbuhu
njih 5-ero (22,5%). Infekcija di$nog sustava prethodila je vaskulitisu u 6-ero (27,3%) bolesnika, lijekovi i cjepiva tako-
der u njih 6-ero (27,3%), a u 10-ero (45,4%) bolesnika predisponiraju¢i ¢imbenik bio je nepoznat. Asimptomatsku
hematuriju imalo je 10-ero (47,6%) bolesnika, subnefrotsku proteinuriju njih troje (14,3%), nefrotski sindrom 9-ero
(42,9%), a nefriticki sindrom imalo je takoder troje (14,3%) bolesnika. Prema nalazu biopsije bubrega, koja je uc¢injena
u 18-ero bolesnika, mezangijsku proliferaciju imalo je njih 11-ero (61,1%), endokapilarnu proliferaciju 14-ero (77,8%),
a ekstrakapilarnu proliferaciju (polumjesece) imalo je 11-ero (61,1%) bolesnika. Nakon postavljanja dijagnoze terapiju
inhibitorima sustava renin-angiotenzin primalo je 18-ero (81,8%) bolesnika, 21 bolesnik (95,5%) dobivao je glukokor-
tikoide, a njih 5-ero (22,7%) lije¢eno je ciklofosfamidom. Bolesnici su praceni tijekom razdoblja od 23 do 84 mjeseca,
a u svih se, osim u jedne bolesnice, bubrezna funkcija poboljsala ili je stagnirala.

Zaklju¢ak: Bubrezne manifestacije IgA-vaskulitisa mijenjaju inace blagi tijek bolesti, dovode do porasta morbidi-
teta i utjecu na trajanje lije¢enja. Pri svakodnevnom radu valja utvrditi znacajke bubreznih promjena kod IgA-vaskuli-
tisa da bismo na temelju tih obiljezja primijenili prikladnu terapiju.

Krju¢nNE rRIJECL: Henoch-Schénleinova purpura - dijagnoza, farmakoterapija, komplikacije; Bubrezne bolesti —
dijagnoza, etiologija, farmakoterapija; Bubreg — patologija; IgA nefropatija — dijagnoza, farmakoterapija, patologija;
Imunoglobulin A; Biopsija; Artralgija — etiologija; Abdominalna bol - etiologija; Glukokortikoidi - terapijska uporaba;
Inhibitori angiotenzin konvertiraju¢eg enzima - terapijska uporaba; Antagonisti receptora angiotenzina — terapijska
uporaba

INTRODUCTION

According to the classification proposed in 1994 at
the International Chapel Hill Consensus Conference
on the Nomenclature of Systemic Vasculitides, immu-
noglobulin A-mediated vasculitis (IgA vasculitis) is a
systemic, nongranulomatous small-vessel (arterioles,
venules and capillaries) vasculitis. Systemic vasculitis
is most common in children, with an annual incidence
of 10 to 30 per 100,000 (1). It occurs significantly less
frequently in adults, with an incidence of 0.8 to 1.8 per
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UVOD

Prema klasifikaciji iz Chapel Hilla, vaskulitis posre-
dovan imunoglobulinom A (IgA-vaskulitis) sustavni je
negranulomatozni vaskulitis malih krvnih zila (arte-
riola, venula i kapilara). Najces¢i je sustavni vaskulitis
u djece s godisnjom incidencijom od 10 do 30 na
100.000 (1). Znatno rjede pojavljuje se u odraslih uz
incidenciju od 0,8 do 1,8 na 100.000 (2). Histopato-
logki, rije¢ je o leukocitoklastickom vaskulitisu s neu-
trofilnom infiltracijom stijenka zahvacenih krvnih zila
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100,000 (2). From a histopathological standpoint, this
is a leukocytoclastic vasculitis with neutrophilic infil-
tration of the walls of the affected blood vessels and
IgA immunocomplex deposits, with possible develop-
ment of necrosis (3, 4). Disease etiology is not known.
It is most likely an interaction of genetic and external
factors, which triggers the formation of antigen-anti-
body immune complexes, with the development of
immune-mediated inflammation of the wall of small
blood vessels (5). Patients carrying certain HLA anti-
gens are more likely to develop IgA vasculitis: HLA-
DRB1:01, HLA-B41:02 and HLA-B35 (6, 7). The most
common external factors associated with the occur-
rence of the disease in children are the causes of upper
and lower respiratory tract infections such as strepto-
cocci, staphylococci, and parainfluenza viruses (8). IgA
vasculitis in children can also occur after acute gastro-
enteritis, urinary tract infections and vaccinations. In
adults, it is most commonly associated with the ad-
ministration of drugs and vaccines, toxins, food aller-
gens, neoplasms, and insect bites (9). Most patients
with IgA vasculitis have high serum IgA levels. IgA
vasculitis is manifested by a tetrad of symptoms: non-
thrombocytopenic purpura, arthritis or arthralgia,
kidney involvement, and abdominal pain. According
to the current 2008 EULAR/PRINTO/PRES classifica-
tion criteria from Ankara, the basic criterion is palpa-
ble purpura in patients without thrombocytopenia and
coagulopathy with at least one of four other symptoms
(10). Skin changes initially manifest as erythema, urti-
caria, and maculopapular rash, then progress to ecchy-
moses and petechiae. They are most often distributed
on the extensor of the lower and upper extremities
(11). According to a study conducted by Kang et al, the
incidence of purpura in the upper extremities was
higher in adults than in children (9). In about a quarter
of patients, IgA vasculitis begins with arthralgia and/or
arthritis, and this occurs significantly more often in
children than in adults (9, 12). It is most commonly a
case of oligoarthritis involving the knee, hip, and ankle
(13). Approximately two-thirds of patients, predomi-
nantly children, experience abdominal pain caused by
submucosal hemorrhage and small bowel wall thick-
ening as part of their clinical features of IgA vasculitis
(4, 14). Kidney involvement occurs in more than a
third of all patients, usually within the period of one
month after the onset of systemic symptoms (15). Ac-
cording to the EULAR/PRINTO/PRES criteria for IgA
vasculitis, kidney disease is characterised by protein-
uria, hematuria, or histopathological nephritis with
IgA deposits in the mesangium (10). Risk factors for
the development of nephritis are older age, disease
complications, male sex, duration of purpura, relapse
of the disease, leukocytosis, thrombocytosis, and low
complement 3 (C3) values (16). Kidney disease is sig-
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i depozitima imunokompleksa IgA, uz mogucdi razvoj
nekroza (3, 4). Etiologija bolesti nije poznata. Najvje-
rojatnije se radi o interakciji genskih i vanjskih ¢imbe-
nika, $to pokrece stvaranje imunosnih kompleksa anti-
gen - protutijelo, uz razvoj imunosno posredovane
upale stijenke malih krvnih zila (5). Vecu vjerojatnost
za razvoj IgA-vaskulitisa pokazuju bolesnici nositelji
odredenih antigena HLA: HLA-DRB1 01, HLA-B41:02
i HLA-B35 (6, 7). Najces¢i vanjski ¢imbenici koji se
povezuju s nastankom bolesti u djece jesu uzroc¢nici
infekcija gornjeg i donjega disnog sustava kao $to su
streptokoki, stafilokoki te virus parainfluence (8). IgA-
-vaskulitis u djece moze nastati i poslije akutnih ga-
stroenteritisa, infekcija mokra¢nog sustava i cijeplje-
nja. U odraslih se najc¢esée povezuje s primjenom lije-
kova i cjepiva, toksinima, alergenima iz hrane, neo-
plazmama i ubodima kukaca (9). Veéina bolesnika s
IgA-vaskulitisom ima poviSenu serumsku razinu IgA.
IgA-vaskulitis ocituje se tetradom simptoma: netrom-
bocitopeni¢nom purpurom, artritisom ili artralgijama,
zahvac¢anjem bubrega i bolima u trbuhu. Prema aktual-
nim Kklasifikacijskim kriterijima EULAR/PRINTO/
PRES-a iz Ankare od 2008. godine, osnovni kriterij jest
palpabilna purpura bez trombocitopenije i koagulopa-
tije uz barem jo$ jedan od Cetiriju simptoma (10). Koz-
ne se promjene u pocetku ocituju kao eritem, urtike i
makulopapulozni osip, a zatim prelaze u ekhimoze i
petehije. Najces¢e su rasporedene po ekstenzornim
stranama donjih i gornjih ekstremiteta (11). U istrazi-
vanju Kanga i suradnika uocena je vec¢a pojavnost pur-
pure u podrucju gornjih ekstremiteta u odraslih u us-
poredbi s djecom (9). U oko cetvrtine bolesnika IgA-
-vaskulitis zapocinje artralgijama i/ili artritisom, i to
znatno ¢e$ce u djece nego u odraslih (9, 12). Najcesce
je rije¢ o oligoartritisu sa zahvac¢anjem koljena, kuka i
gleznja (13). Priblizno dvije tre¢ine bolesnika, pretez-
no djece, u sklopu klinicke slike IgA-vaskulitisa ima
bol u trbuhu uzrokovanu submukoznim krvarenjem i
edemom stijenke tankog crijeva (4, 14). Zahvacanje
bubrega javlja se u vise od trecine bolesnika, obi¢no do
mjesec dana poslije nastupa sustavnih simptoma (15).
Prema kriterijima EULAR/PRINTO/PRES-a za IgA-
-vaskulitise, bubreznu bolest karakteriziraju proteinu-
rija, hematurija ili histopatoloski nefritis s depozitima
IgA u mezangiju (10). Rizi¢ni ¢imbenici za razvoj ne-
fritisa jesu visa dob, komplikacije bolesti, muski spol,
trajanje purpure, relaps bolesti, leukocitoza, trombo-
citoza i niske vrijednosti komplementa 3 (C3) (16).
Bolest bubrega znatno se ces¢e pojavljuje u starije djece
i odraslih uz tezu klinicku sliku (9). Dijagnoza IgA-ne-
fritisa temelji se na klinickoj prezentaciji, a potvrduje
dokazom depozita IgA u bioptatu bubrega. Biopsija
bubrega s patohistoloskom dijagnozom indicirana je
kod nejasnog i tezega bubreznog ostecenja. U patohi-
stoloskoj dijagnostici bolesnika s IgA-nefritisom upo-
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nificantly more common in older children and adults
with more severe clinical features (9). The diagnosis of
IgA nephropathy is based on clinical presentation and
is confirmed by the evidence of IgA deposition in the
kidney biopsy. Kidney biopsy with pathohistological
diagnosis is indicated for obscure and severe renal im-
pairment. Several classifications are used in the patho-
histological diagnosis of patients with IgA nephropa-
thy: the ISKDC classification (International Study of
Kidney Disease in Children), the Haas system of classi-
fication and the Oxford classification (17 - 20). Indi-
vidual morphological features such as mesangial hy-
percellularity, endocapillary proliferation, segmental
glomerulosclerosis, and tubular atrophy / interstitial
fibrosis are assessed by the Oxford classification. In ex-
tremely rare cases, IgA vasculitis can manifest as cen-
tral nervous system (CNS) vasculitis, encephalopathy,
ischemic stroke, and pulmonary affection (21, 22).
It is most often a case of self-limiting disease with a
good prognosis. Regular monitoring and treatment are
required in patients with occurring symptoms of
kidney involvement, as well as gastrointestinal tract,
respiratory system or CNS involvement. Public re-
commendations and unanimous views of umbrella or-
ganisations are still lacking in the treatment of this dis-
ease. Depending on the clinical features, symptomatic
treatment, glucocorticoids, and in the most severe
cases, immunosuppressants such as mycophenolate
mofetil, azathioprine, cyclophosphamide, and ritux-
imab are used.

RESEARCH SUBJECTS
AND METHODS

This cohort study was conducted on patients over 18
years of age, who were treated at the Division of Clini-
cal Immunology, Allergology and Rheumatology and
at the Division of Nephrology and Dialysis of the Clin-
ical Hospital Dubrava in Zagreb. The study included
patients who were treated at the aforementioned divi-
sions in the period from 2011 to 2019. The diagnosis of
IgA vasculitis was made on the basis of patient’s medi-
cal history, clinical status, common laboratory and im-
aging methods in clinical practice, skin biopsy and
kidney biopsy. At the first hospitalisation of patients
who had an indication (hematuria and proteinuria and
azotemia) and who have signed an informed consent, a
kidney biopsy was performed under local anesthesia
and ultrasound control, by using an automatic biopsy
device Biopty (C. R. Bard, USA). Signs of kidney dis-
ease were newly occurring hematuria and/or protein-
uria and/or a reduction in the estimated glomerular
filtration rate (eGFR). Patients with proteinuria were
classified into the group suffering from nephrotic syn-
drome (24-hour urine protein test > 3.5 g / 1.73 m?,
hypoalbuminemia, hyperlipidemia, oedema) and sub-
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trebljava se nekoliko klasifikacija: ISKDC-ova (engl.
International Study of Kidney Disease in Children),
Haasova i Oksfordska klasifikacija (17 - 20). Pojedi-
nac¢na morfologka obiljezja kao $to su hipercelularnost
mezangija, endokapilarna proliferacija, segmentalna
glomeruloskleroza i tubularna atrofija / intersticijska
fibroza ocjenjuju se Oksfordskom klasifikacijom. Vrlo
se rijetko IgA-vaskulitis moze ocitovati vaskulitisom
srediSnjega Zivéanog sustava (SZS), encefalopatijom,
ishemijskim infarktom mozga i afekcijom pluca (21,
22). Najcesce je to samolimitirajuca bolest dobre pro-
gnoze. Redovito pracenje i lijecenje iziskuju bolesnici s
prisutnim simptomima zahvacenosti bubrega, gastro-
intestinalnog trakta, respiratornog sustava ili SZS-a. U
lijecenju jo$ nedostaju javne preporuke i jednoglasna
stajalista krovnih drustava. Ovisno o klinickoj slici,
primjenjuju se simptomatsko lije¢enje, glukokorti-
koidi, a u najtezim slucajevima i imunosupresivi kao
$to su mikofenolat-mofetil, azatioprin, ciklofosfamid i
rituksimab.

ISPITANICI I METODE

Ovo kohortno istrazivanje provedeno je medu bole-
snicima starijima od 18 godina u Zavodu za klinicku
imunologiju, alergologiju i reumatologiju i u Zavodu
za nefrologiju i dijalizu Klinicke bolnice Dubrava u
Zagrebu. U njega su bili ukljuceni bolesnici koji su u
tim zavodima lijeceni od 2011. do 2019. godine. Dija-
gnoza IgA-vaskulitisa postavljena je na osnovi anam-
neze, klinickog statusa, uobicajenih laboratorijskih i
slikovnih metoda u klinickoj praksi, biopsije koze te
biopsije bubrega. Pri prvoj hospitalizaciji bolesnicima
koji su imali indikaciju (hematurija i proteinurija te
azotemija) i potpisali pristanak informiranog pacijenta
ucinjena je biopsija bubrega u lokalnoj anesteziji pod
kontrolom ultrazvuka, i to s pomoc¢u automatskog ure-
daja za biopsiju Biopty (C. R. Bard, SAD). Znakovi bu-
brezne bolesti bili su novonastala hematurija i/ili pro-
teinurija i/ili smanjenje procijenjene glomerularne fil-
tracije (eGFR). Bolesnici s proteinurijom klasificirani
su u nefrotski sindrom (24-satna proteinurija > 3,5
g/1,73 m?, hipoalbuminemija, hiperlipidemija, edemi)
i subnefrotsku proteinuriju (< 3,5 g/1,73 m?). Nefriti¢ki
sindrom definiran je nalazom hematurije i novonasta-
log smanjenja eGFR-a i klasificiran kao akutan (sma-
njenje eGFR-a nastalo u nekoliko dana) ili brzoprogre-
sivan (smanjenje eGFR-a nastalo tijekom nekoliko tje-
dana). Nalaz hematurije bez proteinurije i smanjenog
eGFR-a Klasificiran je kao asimptomatska hematurija.
Bubrezno tkivo analizirano je svjetlosnim mikrosko-
pom nakon bojenja hemalaun-eozinom, PAS-om,
Massonovim trikromnim bojenjem i Jonesovim boje-
njem, imunofluorescentnim mikroskopom nakon bo-
jenja protutijelima za IgG, IgA, IgM, C3, Clgq, fibrino-
gen, albumin, k i A-lance imunoglobulina te elektron-
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nephrotic proteinuria (<3.5 g/ 1.73 m?). Nephritic syn-
drome was defined by the finding of hematuria and the
newly occurring reduction in the eGFR and was classi-
fied as acute (reduction in the eGFR occurring within
a few days) or rapidly progressive (reduction in the
eGFR occurring over several weeks). The finding of he-
maturia without proteinuria and reduced eGFR was
classified as asymptomatic hematuria. Renal tissue was
analysed by light microscopy after staining with hema-
toxylin and eosin, Periodic acid-Schift (PAS) staining,
Masson’s trichrome stain and Jones’ stain, immunoflu-
orescence microscope after immunostaining with anti-
bodies for IgG, IgA, IgM, C3, Clgq, fibrinogen, albu-
min, kappa (k) and lambda () immunoglobulin light
chains and electron microscopy. Some parameters of
the Oxford classification and other parameters were
used in the pathohistological diagnosis. The pathohis-
tological parameters analysed were the following: de-
gree of interstitial fibrosis and tubular atrophy (IF/TA,
expressed in %), semiquantitative determination of the
degree of hyalinosis of the arterioles and changes in the
arteries (fibrointimal thickening of the arterial walls)
(0 - absence; 1 - mild; 2 - moderate; 3 - severe), degree
of deposition of immunoglobulins IgA, IgM, IgG,
complement components C3 and C1q (0 - absence; 1 -
mild; 2 - moderate; 3 - severe), percentage of glomeru-
li with focal segmental glomerulosclerosis and com-
pletely connectively altered glomeruli. The occurrenc-
es of mesangial proliferation, endocapillary prolifera-
tion, extracapillary proliferation and the occurrence of
podocyte foot fusion were analysed as well. Patients
were monitored once a month for the first 6 months
and following that period, every 3 months for the next
6 months and consequently every 6 months. Serum
creatinine, eGFR, and 24-hour urine protein tests were
monitored at each follow-up. Follow-up outcomes
were patient survival, development of end-stage chron-
ic kidney disease (defined by permanently reduced
eGFR <15 mL / min / 1.73 m? or the need for perma-
nent renal replacement therapy or kidney transplanta-
tion) and a permanent 50% reduction in the eGFR.

In statistical data processing, variables were present-
ed as median and interquartile (IQ) range, and cate-
gorical variables were presented by number and per-
centage. The analysis was performed using computer
programmes SPSS Statistics 19.0 for Windows (SPSS
Inc., Chicago, IL, USA) and MedCalc 11.4.2.0.

RESULTS

Demographic and clinical characteristics of patients
are shown in Table 1. Parameters of renal function are
shown in Table 2. Laboratory parameters of patients
with IgA vasculitis are shown in Table 3. Kidney biopsy
was performed on 18 patients, and in case of the re-
maining 4 patients, who exhibited symptoms of as-
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skim mikroskopom. Pri patohistoloskoj dijagnostici
upotrijebljeni su pojedini parametri Oksfordske klasi-
fikacije i drugi parametri. Analizirani patohistologki
parametri bili su: stupanj intersticijske fibroze i tubu-
larne atrofije (IFTA, izrazen u %), semikvantitativno
odredivanje stupnja hijalinoze arteriola i promjene ar-
terija (fibrointimalno zadebljanje stijenka) (0 - izosta-
nak; 1 - blaga; 2 - umjerena; 3 - jaka), stupnja odla-
ganja imunoglobulina IgA, IgM, IgG, komponenata
komplementa C3 i Clq (0 - izostanak; 1 - blago; 2 —
umjereno; 3 - jako), postotak glomerula s fokalnom
segmentalnom glomerulosklerozom i potpuno veziv-
no promijenjenih glomerula. Takoder, analizirano je
postojanje mezangijske proliferacije, endokapilarne
proliferacije, ekstrakapilarne proliferacije i postojanje
fuzije nozica podocita. Bolesnici su praceni jedanput
na mjesec prvih 6 mjeseci pa svaka 3 mjeseca sljedec¢ih
6 mjeseci, a zatim svakih 6 mjeseci. Na svakoj kontroli
praceni su serumska koncentracija kreatinina, eGFR i
24-satna proteinurija. Praceni ishodi bili su prezivlje-
nje bolesnika, razvoj zavr$nog stadija kroni¢ne bubrez-
ne bolesti (definiran trajno smanjenim eGFR-om < 15
mL/min/1,73 m? ili potrebom za trajnim nadomjesta-
njem bubrezne funkcije ili transplantacijom bubrega) i
trajno 50%-tno smanjenje eGFR-a.

U statistickoj obradi podataka varijable su prikazane
kao medijan i interkvartilni (engl. interquartile - 1Q)
raspon, a kategorijske varijable prikazane su brojem i
postotkom. Analiza je provedena s pomoc¢u ra¢unalnih
programa SPSS 19.0 for Windows (SPSS Inc., Chicago,
IL, SAD) i MedCalc 11.4.2.0.

REZULTATI

Demografske i klinicke karakteristike bolesnika pri-
kazane su na tablici 1. Parametri bubrezne funkcije
prikazani su na tablici 2. Na tablici 3. prikazani su la-
boratorijski parametri oboljelih od IgA-vaskulitisa.
Biopsija bubrega ucinjena je u 18-ero bolesnika, a u
preostala 4 bolesnika, koji su se prezentirali asimpto-
matskom hematurijom, nije izvedena zbog blagog tije-
ka bolesti i jer bolesnici na nju nisu pristali. Nalazi bu-
brezne biopsije prikazani su na tablici 4. Lijekovi koji
su primjenjivani u lije¢enju prikazani su na tablici 5.
Bolesnici su praceni tijekom razdoblja od 23 do 84
mjeseca te im se bubrezna funkcija poboljsala ili je
stagnirala, osim u jedne bolesnice lije¢ene hemodijali-
zom, a koja je zbog brojnih komorbiditeta i visoke dobi
preminula.

RASPRAVA

U ovom istrazivanju analizirali smo klinicke i labo-
ratorijske karakteristike, nac¢in lijeenja i ishode u
odraslih bolesnika oboljelih od IgA-vaskulitisa sa za-
hvac¢anjem bubrega, koje su dijagnosticirali i lijecili
imunolog-reumatolog i nefrolog tijekom 8-godis$njeg
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TABLE 1. Demographic and clinical characteristics of patients
with IgA vasculitis
TaBLICA 1. Demografske i klinicke karakteristike oboljelih
od IgA-vaskulitisa

TABLE 2. Parameters of renal function in patients
with IgA vasculitis

TABLICA 2. Parametri bubrezne funkcije oboljelih
od IgA-vaskulitisa

All patients
/ Svi bolesnici (n = 22)

Age during diagnosis (in years)

/ Dob pri dijagnozi (godine) =2

All patients
/ Svi bolesnici (n = 22)

Serum creatinine
/ S-kreatinin (pumol/L)

eGFR (ml/min/1.73 m?)

(according to the CKD-EPI equation)
/ eGFR (mL/min/1,73 m2)

(prema formuli CKD-EPI)

93,0 (78,0 - 139,0)

59,36 (41,10 - 93,88)

24-hour urine protein test

/ 24-satna proteinurija (g/dU) 1,87 (044 - 5,58)

Hematuria (sediment)

Sex (F/M) / Spol (Z/M) 10 (45,5%) / 12 (55,5%)
Joints / Zglobovi 13 (59,1%)
Digestive system

Organsystem |/ Abdominalni 5 (22,7%)

involved SUStav,

/ zahvaéeni

organski sustay | Nervous system 0 (0%)
/ Zivcani sustav
Renal / Bubreg 21 (95,5%)
Unknown o
/ Nepoznat DR
Respiratory
mfectlpn 6 (27,3%)

. . / Respiratorna

Predisposing infekcii

factor 1nfercha

/ Predisponirajuci | Medications/

¢imbenik vaccines 6 (27,3%)
/ Lijekovi/cjepiva
Neoplasms o
/ Neoplazme D)
Other / Ostalo 1 (4,5%)

F/Z = females / Zene; M = muskarci / males

ymptomatic hematuria, it was not performed due to
the mild course of the disease and because the patients
did not consent to it. Parameters of kidney biopsy are
shown in Table 4. Medications used in the treatment
are shown in Table 5. Patient follow-up was performed
for 23 to 84 months and, in the said period, all of them
had improved or stagnant renal function, except for
one patient treated with hemodialysis, who died due to
numerous comorbidities and old age.

DISCUSSION

In this study, we analysed the clinical and laboratory
characteristics, treatment methods, and outcomes in
adult patients with renal involvement with IgA vascu-
litis, who were diagnosed and treated by an immunol-
ogist-rheumatologist and nephrologist over an 8-year
period. IgA vasculitis is a disease that primarily occurs
in children and is rare in adults (2, 23). In clinical prac-
tice, there is a lack of data on the characteristics of the
disease and recommendations on diagnostic proce-
dures and treatment of IgA vasculitis with kidney in-
volvement in adulthood. In contrast to IgA vasculitis
in children, when the disease is most often preceded by
infections of the respiratory system, the use of medica-
tions and neoplasms is more often mentioned in adults
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/ Hematurija (sediment) 2217 =5
Asymptomatic hematuria 0
/ Asimptomatska hematurija 02%:)
Subnephrotic proteinuria o
/ Subnefrotska proteinurija 3 (14,3%)
Nephrotic syndrome o
/ Nefrotski sindrom D20
acute 0
/ akutan ge
Nephritic syndrome -
/ Nefritieki sindrom | rapidly
progressive 1(4,8%)
/ brzoprogresivan

S = serum; eGFR = estimated glomerular filtration rate
/ procijenjena glomerularna filtracija

TABLE 3. Laboratory parameters of patients with IgA vasculitis
TABLICA 3. Laboratorijski parametri oboljelih od IgA-vaskulitisa

All patients
/ Svi bolesnici (n = 22)

129 (115 - 135)
13,7 (13,2 - 14,2)
33 (31 - 40)
1,34 (1,13 - 1,59)

Hemoglobin (g/L)
RDW (%)

Serum albumin / S-albumin (g/L)

Serum complement C3 / S-C3 (g/L)

Serum complement category C3
(normal/elevated) / Kategorija S-C3
(normalan/poviSen)

19 (86,4%) / 3 (13,6%)

Serum complement C4 / S-C4 (g/L) 0,33 (0,23 - 0,40)

Serum complement category C4
(normal/elevated) / Kategorija S-C4
(normalan/povisen)

Serum IgA / S-IgA (g/L)

17 (77,3%) / 5 (22,7%)

4,18 (2,72 - 5,34)

RDW = Red blood cell Distribution Width / Sirina distribucije
eritrocita; S = serum

razdoblja. IgA-vaskulitis bolest je koja se ponajprije
javlja u djece, a u odraslih je rijetka (2, 23). U klinickoj
praksi nedostaju podatci o karakteristikama bolesti i
preporuke o dijagnostickim postupcima i nacinu lije-
¢enja IgA-vaskulitisa sa zahva¢anjem bubrega u odra-
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TABLE 4. Pathohistological features of renal biopsies (in patients who underwent renal biopsy)
TABLICA 4. Patohistoloska obiljezja bioptata bubrega (u bolesnika kojima je izvedena biopsija bubrega)

All patients / Svi bolesnici (n = 18)

Glomeruli number in a kidney biopsy / Broj glomerula u bioptatu

20 (15 -28)

Glomeruli number with FSGS (%) / Broj glomerula s FSGS-om (%)

0(0-0)

Number of completely altered glomeruli in the glomerular capillary network (%)
/ Broj potpuno vezivno promijenjenih glomerula (%)

8,01 (2,78 - 15,0)

Patients with mesangial proliferation / Pacijenti s mezangijskom proliferacijom

11 (61,1%)

Patients with endocapillary proliferation / Pacijenti s endokapilarnom proliferacijom

14 (77,8%)

Patients with extracapillary proliferation (crescents) < 25% glomeruli / > 5% glomeruli)

/ Pacijenti s ekstrakapilarnom proliferacijom (polumjesecima)
(< 25% glomerula / > 5% glomerula)

8 (44,4%) / 3 (16,7%)

IFTA (%)

2,5(0-10,0)

MEST T-score (0 /1) / MEST T-zbroj (0 / 1)

16 (88,9%) / 2 (11,1%)

Arteriolar hyalinosis (0/1/2/ 3) / Arteriolarna hijalinoza (0/1/2/3)

7 (38,9%) / 6 (33,3%) / 1 (5,6%) / 4 (22,2%)

Fibrointimal thickening of the arterial walls (0/1/2/ 3)
/ Fibrointimalno zadebljanje arterija (0/1/2/ 3)

11 (61,1%) / 3 (16,7%) / 4 (22,2%) / 0 (0%)

IgA by IF microscopy (1 /2 / 3) / IgA na IF mikroskopiji (1 /2 / 3)

5(27,8%) / 6 (33,3%) / 7 (38,9%)

IgG by IF microscopy (0 / 1/ 2) / I1gG na IF mikroskopiji (0/ 1/ 2)

13 (72,2%) / 4 (22,2%) / 1 (5,6%)

IgM by IF microscopy (0 / 1) / IgM na IF mikroskopiji (0 / 1)

16 (88,9%) / 2 (11,1%)

C3 by IF microscopy (0/1/2/3) / C3 na IF mikroskopiji (0/1/2/ 3)

7 (38,9%) /9 (50,0%) / 1 (5,6%) / 1 (5,6%)

C4 and C1q by IF microscopy / C4 i C1q na IF mikroskopiji

Svi negativni

Podocyte foot fusion (non-existent/ focal/diffuse)
/ Fuzija nozica podocita (ne / fokalna / difuzna)

11 (61,1%) / 6 (33,3%) / 1 (5,6%)

FSGS = fokalna segmentalna glomeruloskleroza; IFTA = intersticijska fibroza i tubularna atrofija; MEST T = zbroj intersticijske fibroze i

tubularne atrofije u Oksfordskoj klasifikaciji; IF = imunofluorescentna

(9). In our study, respiratory system infections and the
administration of medications and vaccines equally
preceded the occurrence of IgA vasculitis, and there
was no occurrence of neoplasm in this patient study
group. The data from the research conducted by Mitsui
et al. speak in favour of a clear connection between
neoplasms and the occurrence of IgA vasculitis, in
contrast to the data found in the research conducted by
Alojzija Hocevar et al. The median age of our patients
was 57, which is higher compared to the published
data from the study conducted by Hung et al., in which
the median age of patients was 44 (25), as well as the
studies conducted by Kang et al., in which the median
age of patients was 48 (9), and lower compared to the
data from the study conducted by Alojzija Hocevar et
al., in which the median age of the patients was 66 (23).
In this study, we have observed a slightly more frequent
incidence of the disease in males, which is in accor-
dance with the data published so far. So, for example,
in a study conducted by Garcia et al., the ratio of males
to females was 2.4: 1, in a study conducted by JI Shin et
al. it was 1.2: 1, and in our study, it was 1.2: 1 (26, 27).
All of our patients experienced skin changes and ex-
hibited signs of kidney disease, and more than half of
the patients experienced joint pain. Data from previ-
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TABLE 5. Treatment of patients with IgA vasculitis
TaBLICA 5. Lijecenje oboljelih od IgA-vaskulitisa

All/ Svi (n = 22)

Treatment with renin-angiotensin
system inhibitors prior to the diagnosis
(no/yes, < 1 year / yes, > 1 year)

/ Terapija inhibitorima sustava
renin-angiotenzin prije dijagnoze

(ne / da, < 1 godina / da, > 1 godina)

15 (68,2%) / 3 (13,6%)
/4 (18,2%)

Treatment with renin-angiotensin
system inhibitors after the diagnosis
/ Terapija inhibitorima sustava
renin-angiotenzin poslije dijagnoze

Glucocorticoids / Glukokortikoidi

18 (81,8%)

21 (95,5%)

Cyclophosphamide / Ciklofosfamid 5(22,7%)
Mycophenolate mofetil

/ Mikofenolat-mofetil )
Acute hemodialysis 1 (4,5%)

/ Akutna hemodijaliza

RAAS = renin-angiotensin-aldosterone system
/ renin-angiotenzin-aldosteronski sustav

sloj dobi. Za razliku od IgA-vaskulitisa u djece, kad
bolesti najcesce prethode infekcije respiratornog susta-
va, u odraslih se ¢e§¢e spominju primjena lijekova i
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ous studies suggest a higher incidence of joint pain in
children than in adults (28). It is most commonly a
case of oligoarthritis involving the knee, hip, and ankle
(13). It is known that IgA vasculitis is generally a mild
disease with a good prognosis, and the complications
and deaths that can occur are associated with IgA ne-
phritis and other rare complications of the disease. The
results of numerous studies show that IgA nephritis in
adults is more severe than in children and tends to lead
to the development of nephrotic syndrome, arterial hy-
pertension, increased serum creatinine and chronic
renal failure (29 - 31). In a study conducted by Kang et
al., renal disease, with the development of nephrotic
syndrome and renal failure, was present in 80% of
adults, while microhematuria and mild renal impair-
ment occurred in 30% of children with IgA vasculitis
(9). In our study, almost 50% of patients had asymp-
tomatic hematuria, 49% had nephrotic syndrome, and
14% had subnephrotic proteinuria, while the smallest
number of patients experienced the most severe clini-
cal form - nephritic syndrome. Increased serum IgA
values are more common in adults with IgA vasculitis.
In the case of our patients, mean IgA values were nor-
mal, as were the values of the complement components
(C3 and C4) and serum creatinine values. Further re-
search should be conducted on more patients in order
to make the results and conclusions more reliable. Ac-
cording to the published results of previous research,
low C3 values are among the risk factors for the devel-
opment of nephritis (16). In order to make a pathohis-
tological diagnosis during this study, the Oxford clas-
sification was used, in accordance with which the mor-
phological features of the biopsy were evaluated. In
clinical practice, there is a lack of consensus on the use
of a single classification for the evaluation of the active
and chronic components of the disease, which would
be validated for IgA nephritis (32). It is a known fact
that the Haas classification and the Oxford classifica-
tion have been validated only for IgA nephropathy, al-
though we also use them for IgA vasculitis with ne-
phritis, as well as the ISKDC classification (Interna-
tional Study of Kidney Disease in Children) which is
most commonly used in children. IgA vasculitis is
spontaneously resolved in 94% of children and in 89%
of adults (33). In our study, all patients, except one,
were treated with glucocorticoids. Previous research
shows that patients with severe IgA nephritis require
treatment with glucocorticoids and immunosuppres-
sants in order to achieve remission more quickly (34,
35). Treatment of IgA nephritis patients with hematu-
ria and proteinuria also includes the use of RAAS in-
hibitors, angiotensin-converting enzyme (ACE) inhib-
itors or angiotensin receptor blockers (ARBs) (36). In
our study, this therapy was administered to 80% of pa-
tients. Cyclophosphamide was administered to five pa-
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neoplazme (9). U nasem istrazivanju infekcije respira-
tornog sustava i uzimanje lijekova i cjepiva podjedna-
ko su prethodili IgA-vaskulitisu, a neoplazma u ispiti-
vanoj skupini bolesnika nije bilo. Podatci Mitsuija i
suradnika govore u prilog jasnoj povezanosti neoplaz-
ma i pojave IgA-vaskulitisa, a za razliku od podataka
Alojzije Hocevar i suradnika (23, 24). Medijan dobi
nasih bolesnika bio je 57 godina, $to je vise u uspored-
bi s objavljenim podatcima Hunga i suradnika, kod
kojih je medijan dobi bolesnika bio 44 godine (25), kao
i istrazivanja Kanga i suradnika s medijanom dobi od
48 godina (9), a manje u usporedbi s podatcima Aloj-
zije Hocevar i suradnika u kojih je medijan dobi bole-
snika bio 66 godina (23). Uocili smo nesto ¢e$¢u pojav-
nost bolesti u muskaraca, $to je u skladu s dosad objav-
ljenim podatcima. Tako je, primjerice, u istrazivanju
Garcije i suradnika omjer muskaraca prema Zenama
bio 2,4 : 1, uistrazivanju Jae Shin i suradnika iznosio je
1,2:1,aunadem je istrazivanju taj omjer bio 1,2 : 1 (26,
27). Svi nasi bolesnici imali su koZne promjene i zna-
kove bubrezne bolesti, a bol u zglobovima imalo je vise
od polovine bolesnika. Podatci dosadasnjih istraziva-
nja govore u prilog vecoj pojavnosti boli u zglobovima
u djece nego u odraslih (28). Najcesce je rije¢ o oligo-
artritisu sa zahvacanjem koljena, kuka i gleznja (13).
Poznato je da je IgA-vaskulitis uglavnom blaga bolest s
dobrom prognozom, a komplikacije i smrtne ishode
do kojih moze do¢i povezujemo s IgA-nefritisom i ri-
jetkim drugim komplikacijama bolesti. Rezultati broj-
nih istrazivanja pokazuju da je IgA-nefritis u odraslih
tezi nego u djece te ima tendenciju razvoja nefrotskog
sindroma, arterijske hipertenzije, porasta serumskih
vrijednosti kreatinina i kroni¢noga bubreznog zataje-
nja (29 - 31). U istrazivanju Kanga i suradnika bubrez-
na bolest, uz razvoj nefrotskog sindroma i bubreznog
zatajenja, bila je prisutna u 80% odraslih, dok su u 30%
djece s IgA-vaskulitisom bili izrazeni mikrohematurija
i blago bubrezno ostecenje (9). U nasem istrazivanju
asimptomatsku hematuriju imalo je gotovo 50% bole-
snika, nefrotski sindrom njih 49%, a subnefrotsku pro-
teinuriju 14% bolesnika, dok je najmanji dio bolesnika
imao najtezi klinicki oblik - nefriticki sindrom. Povi-
$ene serumske vrijednosti IgA cesce se javljaju u odra-
slih s IgA-vaskulitisom. Srednje vrijednosti IgA u nasih
bolesnika bile su uredne, kao i vrijednosti komponena-
ta komplementa (C3 i C4) i serumske vrijednosti krea-
tinina. Trebalo bi provesti daljnja istrazivanja na ve¢em
broju bolesnika da bi rezultati i zaklju¢ci bili pouzda-
niji. Prema objavljenim rezultatima dosadasnjih istra-
Zivanja, u rizi¢ne ¢imbenike za razvoj nefritisa ubrajaju
se 1 niske vrijednosti C3 (16). Za patohistolosku dija-
gnostiku tijekom ovog istrazivanja rabili smo Oksford-
sku klasifikaciju prema kojoj su se ocjenjivala morfo-
loska obiljezja bioptata. U klini¢koj praksi nedostaje
konsenzus o uporabi jedinstvene klasifikacije s pomo-
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tients, mycophenolate mofetil was administered to one
patient, and one patient was treated with hemodialysis.
There are currently no randomised controlled trials
that clearly define the treatment of children and adults
with IgA nephritis. However, in addition to the admin-
istration of glucocorticoids, ACE inhibitors, and an-
giotensin receptor blockers, most studies include the
administration of immunosuppressants (11). It is gen-
erally accepted that morbidity from IgA vasculitis de-
pends on the degree of renal involvement (1). In this
study, patient follow-up was performed for 23 to 84
months and, in the said period, all of them had im-
proved or stagnant renal function, except for one pa-
tient treated with hemodialysis, who died due to nu-
merous comorbidities and old age.

CONCLUSION

The results of our study confirmed that most patients
with IgA vasculitis have a good prognosis. In adults, in
whom IgA vasculitis occurs less frequently than in
children, renal complications may develop, which are
the leading cause of death and the most important fac-
tor for the final outcome of the disease. Kidney biopsy
is an important invasive diagnostic method to confirm
the diagnosis of nephritis. This study demonstrated the
importance of knowing the clinical, laboratory, and
pathohistological characteristics of adult patients with
IgA vasculitis. In everyday work, it is important to de-
termine characteristics of renal changes in IgA vasculi-
tis in order for an adequate therapeutic option to be
applied.

Reumatizam 2020;67(2):83-92

¢u koje bi se procjenjivale aktivna i kroni¢na kompo-
nenta bolesti, a bila bi validirana za IgA-nefritis (32).
Poznato je da su Haasova klasifikacija i Oksfordska
klasifikacija validirane samo za IgA-nefropatiju, prem-
da ih rabimo i za IgA-vaskulitis s nefritisom, kao i kla-
sifikaciju ISKDC-a (engl. International Study of Kidney
Disease in Children) koja se najces¢e upotrebljava u
djece. IgA-vaskulitis prolazi spontano u 94% djece i u
89% odraslih (33). U nadem istrazivanju svi su bolesni-
ci, izuzevsi jednoga, lijeceni glukokortikoidima. Do-
sadasnja istrazivanja pokazuju da bolesnici s teskim
IgA-nefritisom iziskuju lijecenje glukokortikoidima i
imunosupresivima radi brzeg postizanja remisije (34,
35). Lijecenje oboljelih od IgA-nefritisa s hematuri-
jom i proteinurijom ukljucuje i primjenu inhibitora
RAAS-a, inhibitora enzima koji konvertira angioten-
zin (ACE-inhibitore) ili blokatora angiotenzinskih re-
ceptora (36). U nasem istrazivanju navedenu terapiju
uzimalo je 80% bolesnika. Ciklofostamid primalo je
petero bolesnika, jedan je bolesnik primao mikofeno-
lat-mofetil, a jedna je bolesnica lijecena hemodijali-
zom. Zasad nema randomiziranih kontroliranih stu-
dija koje bi jasno definirale lije¢enje djece i odraslih
oboljelih od IgA-nefritisa. Ipak, uz glukokortikoide,
ACE-inhibitore i blokatore angiotenzinskih receptora,
vecina istrazivanja ukljucuje i primjenu imunosupresi-
va (11). Opcenito vrijedi da morbiditet od IgA-vasku-
litisa ovisi o stupnju zahvacenosti bubrega (1). U svo-
jem istrazivanju pratili smo bolesnike tijekom raz-
doblja od 23 do 84 mjeseca i svi su imali pobolj$anu ili
stagniraju¢u bubreznu funkciju, osim jedne bolesnice
koja je lijecena hemodijalizom te je zbog brojnih ko-
morbiditeta i visoke dobi preminula.

ZAKLJUCAK

Rezultati naseg istrazivanja potvrdili su da veéina
bolesnika s IgA-vaskulitisom ima dobru prognozu. U
odraslih, u kojih se IgA-vaskulitis javlja rjede nego u
djece, moze do¢i do razvoja bubreznih komplikacija
koje su glavni uzrok smrtnih ishoda i najvazniji ¢imbe-
nik za konacan ishod bolesti. Biopsija bubrega vazna je
invazivna dijagnosticka metoda za potvrdu dijagnoze
nefritisa. Ovo istrazivanje pokazalo je vaznost pozna-
vanja klinickih, laboratorijskih i patohistoloskih ka-
rakteristika odraslih bolesnika s IgA-vaskulitisom. Pri
svakodnevnom radu valja utvrditi znacajke bubreznih
promjena da bismo na temelju tih obiljezja primijenili
prikladnu terapiju.
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ABSTRACT

Osteoarthritis (OA) is the most common rheumatic joint disease, but also a disease that affects the entire joint and
all structures surrounding the joint (periarticular structures). Literature dealing with this topic most commonly
includes results related to the treatment of knee osteoarthritis (OA), while other localisations of degenerative changes
of the joints are not researched in such a detailed way. In addition to that, these degenerative changes exhibit less
evidence strength, so the same will be used in this review. According to the latest 2019 ESCEO guidelines for the
treatment of OA, non-pharmacological treatment (NPT) has an important role in OA treatment and it is a part of all
OA treatment algorithms, and it has to be a part of evidence-based medicine (EBM).

With technological progress in rehabilitation medicine, new solutions have appeared, as well as new forms of NPT
aimed at helping patients, relieving pain, increasing the patients’ functional ability and improving their quality of life.
Due to this, in this literature review, which was accessed through the Cochrane library, PEDro database and PubMed
search, we mostly found discussions about new technologies in OA treatment.

During that search, we can easily conclude that results of many systematic reviews and meta-analyses about the
use of conventional methods of physical therapy did not change much compared to the methods used 10 years ago.
When it comes to all of these methods, medical exercise is considered to be the most effective one, with the highest
evidence strength. Nowadays, as opposed to literature sources in the past, in most literature we are able to find a
significantly more accurate and precise definition of the term “physical activity” It is defined as an activity performed
during an individual’s stay at their workplace, during transport, while doing one’s chores or housework, and during
leisure time. We believe that the newest, modern technologies in rehabilitation medicine, such as the following ones:
high-intensity laser therapy (HILT), extracorporeal shock wave therapy (ESWT), radio frequency (RF) and electro-
magnetic therapy super inductive system (SIS), present the biggest challenge in the NPT of OA today. These treatment
methods, according to the available EBM data, have shown outstanding efficiency in the treatment of OA by reducing
the patients’ pain, improving patients’ functional ability as well as their quality of life, with minimal adverse effects.
Today, the general opinion is that we should give advantage to modern technologies in combination with already
well-known and defined medical exercises with implementing preventive activities.

KEey Worbps: Osteoarthritis, knee — rehabilitation, therapy; Exercise therapy; Physical therapy modalities; Laser
therapy; Extracorporeal shockwave therapy; Radiofrequency therapy; Pulsed electromagnetic field therapy; Pain;
Treatment outcome; Evidence-based medicine
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SAZETAK

Osteoartritis (OA) najcesca je reumatska bolest zgloba i svih okolozglobnih struktura. U literaturi su najcesce
zastupljeni rezultati vezani uz lijeCenje OA koljena, a ostale lokalizacije degenerativnih promjena zglobnih struktura
manje su istrazivane. Pritom su i dokazi manje snage pa ¢e tako biti i u ovome preglednom ¢lanku. Prema aZuriranim
smjernicama ESCEO-a iz 2019. g., bitnu ulogu u lijecenju bolesnika s OA ima i nefarmakolosko lijecenje (NFL) - dio
svih algoritama lijecenja OA, uz preporuku da mora biti utemeljeno na dokazima (EBM). Tehnoloski napredak u reha-
bilitacijskoj medicini nudi neka nova rjesenja, nove oblike NFL-a radi pomo¢i bolesnicima, uklanjanja boli i pove¢anja
funkcionalnih mogu¢nosti, ¢ime se poboljsava i kvaliteta zivota. Zbog toga se u literaturi koja je dostupna pregledom
Cochraneove knjiznice, baze PEDro i trazilice PubMed danas najcesce raspravlja o novim tehnologijama u lije¢enju
OA. Primje¢ujemo da se rezultati brojnih sustavnih pregleda i metaanaliza o primjeni konvencionalne fizikalne tera-
pije nisu bitno promijenili u odnosu prema onima u slicnim analizama i prije 10-ak godina. Najuc¢inkovitijom meto-
dom, uz najkvalitetniju snagu dokaza, smatra se medicinska vjezba. No, za razliku otprije, danas u literaturi nalazimo
znatno to¢niju i precizniju definiciju pojma tjelesne aktivnosti: to je aktivnost tijekom boravka na radnome mjestu, za
vrijeme transporta, tijekom obavljanja kuc¢anskih poslova i u slobodno vrijeme. Najveci izazov u NFL-u OA danas jesu
moderne tehnologije u rehabilitacijskoj medicini, a to su terapije laserom visokog intenziteta (HILT), udarnim valom
(ESWT), radiofrekvencijom (RF) i elektromagnetskim poljem visokog intenziteta (SIS). Te metode lijecenja, prema
dostupnim podatcima EBM-a, pokazale su izrazitu u¢inkovitost u lije¢enju OA: reduciranu bol kod ispitanika, pobolj-
$ane funkcionalne sposobnosti i kvalitetu Zivota bolesnika. Sve to uz izrazito malo nezeljenih dogadaja. Danas je uvri-
jezeno misljenje da treba davati prednost modernim tehnologijama, dobro definiranim medicinskim vjezbama i pro-
vodenju preventivnih aktivnosti.

KLjUuCNE RIJECI: Osteoartritis koljena - lijecenje, rehabilitacija; Terapijske vjezbe; Fizioterapijske tehnike; Tera-
pija laserom; Izvantjelesna terapija udarnim valom; Radiofrekvencijska terapija; Terapija elektromagnetskim poljem;
Bol; Ishod lije¢enja; Medicina utemeljena na dokazima

INTRODUCTION

Nowadays, osteoarthritis (OA) has become increas-
ingly perceived as a huge global issue and the most
common rheumatic disease (1,2). The socioeconomic
and health significance of OA in the overall pathology
of the population is continuously increasing, mainly
due to a significant increase in two risk factors: an in-
crease in the share of the elderly in the overall popula-
tion and an increase in the number of obese individu-
als in the overall population, especially in the younger
(working-age) age groups (3, 4). There is a significantly
positive correlation between the incidence of OA and
both risk factors, which is why this disease will con-
tinue to be in the centre of interest of both public health
workers as well as rheumatologists and physiatrists for
a long time. The disease (OA) is manifested by mor-
phological, biochemical, molecular, and biomechani-
cal changes of cells and intercellular substance in all
tissues that make up the diarthrodial joint (2, 4). There-
fore, we need to be aware of the fact that OA is a dis-
ease which affects the entire joint and periarticular
structures, not just the articular cartilage as is most
commonly thought.

Due to the aforementioned facts, it was necessary to
prepare and create certain algorithms, that is, proce-
dures for the prevention, treatment and rehabilitation
of patients suffering from the said conditions. So, with
this in mind, the professional societies of the Croatian
Medical Association, such as the Croatian Society for
Rheumatology in 2010 (5) and the Croatian Society of
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UVOD

Osteoartritis (OA) se sve vise percipira kao velik glo-
balni problem i najucestalija reumatska bolest danas-
njice (1, 2). Sve je vece i socioekonomsko i zdravstveno
znacenje OA u sveukupnoj patologiji pucanstva, a
poglavito zbog znatnog povecanja dvaju rizi¢nih ¢im-
benika: porasta udjela starijih osoba u sveukupnoj po-
pulaciji i porasta broja pretilih osoba u sveukupnoj po-
pulaciji, poglavito u mladim (radno aktivnim) dobnim
skupinama (3, 4). Pritom postoji znatno pozitivna ko-
relacija izmedu pojavnosti OA i obaju rizi¢nih ¢imbe-
nika, zbog ¢ega ¢e ova bolest dugo biti u sredistu zani-
manja i javnozdravstvenih radnika i reumatologa i fizi-
jatara. Bolest (OA) se manifestira morfoloskim, bioke-
mijskim, molekularnim i biomehanickim promjenama
stanica i medustani¢ne tvari u svim tkivima koja ¢ine
diartrodijalni zglob (2, 4). Zato trebamo biti svjesni
¢injenice da je OA bolest cijeloga zgloba i okolozglob-
nih struktura, a ne samo zglobne hrskavice kao $to se
najcesce mislilo.

Zbog prije navedenih ¢injenica nuzno je bilo osmi-
sliti i napraviti algoritme — postupnike prevencije, lije-
¢enja i rehabilitacije ovih bolesnika pa su tako stru¢na
drustva HLZ-a - Hrvatsko reumatolosko drustvo 2010.
g. (5) i Hrvatsko drustvo za fizikalnu i rehabilitacijsku
medicinu 2015. g. (6) - takve dokumente donijela na
nacionalnoj razini. Pritom je bitno naglasiti ¢injenicu
da se u oba dokumenta velika vaznost pridaje nefarma-
koloskom lijecenju (NFL) OA.

Reumatizam 2020;67(2):93-106



Vlak I., Vlak T. Nefarmakolosko lijecenje osteoartritisa utemeljeno na dokazima

Pregledni rad

Physical and Rehabilitation Medicine in 2015 (6), have
adopted such documents at the national level. It is im-
portant to highlight the fact that, in both of these doc-
uments, great importance was given to non-pharma-
cological treatment (NPT) of OA.

NPT includes a number of procedures: education
and training, medical gymnastics, weight loss, passive
physical therapy, and the use of orthoses (5, 6). All of
this is in accordance with the latest recommendations
of one of the EU umbrella organisations dealing with
both social as well as clinical and economic aspects of
this disease: the European Society for Clinical and Eco-
nomic Aspects of Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases (ESCEQO) (7). The aforemen-
tioned organisation notes that all reccommendations on
the importance and effectiveness of the NPT must be
made only on the basis of data obtained using evidence-
based medicine (EBM). The ESCEOQ states that there is
an abundance of evidence strength regarding recom-
mendations for the implementation of NPT interven-
tions, with an objective presentation of their overall ef-
fectiveness and limitations, but also with an emphasis
on the safety of their use in everyday practice (8).

All of the above mentioned facts prompted us to
search the latest medical literature on the basis of evi-
dence-based medicine (EBM) and try to find the answer
to the following question: what is the level of importance
and effectiveness of NPT in terms of OA treatment?

METHODS

In order to prepare this review article we have per-
formed a search of the following databases that are rel-
evant to the field of rheumatology and rehabilitation
medicine: the PEDro database (Physiotherapy Evidence
Database), the MEDLINE Library and the Cochrane
Library (Cochrane Database of Systematic Reviews).
We have also done a search of the references of the rel-
evant papers included in the review article. We have
decided to take into consideration only the articles re-
lated to the NPT of OA in individuals over the age of 18,
which were published by January 2020 at the latest. The
included papers were written in both English and Croa-
tian. With the help of the following keywords: osteoar-
thritis, non-pharmacological treatment, modalities of
physical therapy and rehabilitation, which were har-
monised in accordance with MeSH (Medical Subject
Headings), and after the exclusion of certain protocols,
duplicate articles and articles not related to NPT, we
have found a total of 27 relevant articles.

Two researchers have independently selected articles
that met the above-mentioned criteria and collected
relevant data, and we have noted that most of the data
is related to OA of large weight-bearing joints, particu-
larly the knees. There is fewer general data on OA,
some data are related to the spine, and the least amount
of data collected is the data related to small joints. It is
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U NFL se ubrajaju brojni postupci: edukacija, medi-
cinska gimnastika, smanjenje tjelesne tezine, pasivna
fizikalna terapija, uporaba ortoza (5, 6). Sve je to u
skladu i s najnovijim preporukama jednog od krovnih
europskih tijela koje se bavi i socijalnim i klinickim te
ekonomskim aspektima ove bolesti: Europskog dru-
$tva za klinicke i ekonomske aspekte osteoporoze, os-
teoartritisa i miSi¢no-kostanih bolesti (engl. European
Society for Clinical and Economic Aspects of Osteopo-
rosis, Osteoarthritis and Musculoskeletal Diseases —
ESCEO) (7). Ono pritom napominje da se sve prepo-
ruke o vaznosti i u¢inkovitosti NFL-a moraju donositi
samo na temelju podataka dobivenih s pomoc¢u medi-
cine utemeljene na dokazima (engl. Evidence-based
medicine - EBM). ESCEO navodi da postoji velika sna-
ga dokaza u svezi s preporukama za primjenu inter-
vencija NFL-om, uz objektivnost prikaza svih njihovih
ucinkovitosti i ogranicenosti, ali i naglasenu sigurnost
njihove uporabe u svakodnevnoj praksi (8).

Sve prije navedeno potaknulo nas je da na osnovi
medicine utemeljene na dokazima (EBM) pretrazimo
najnoviju medicinsku literaturu i pokusamo odgovori-
ti na pitanje: koliko je vazno i u¢inkovito NFL u OA.

METODE

Za izradu ovoga preglednog c¢lanka pretrazili smo
baze podataka koje su relevantne za podrucje reuma-
tologije i rehabilitacijske medicine: PEDro (engl. Phy-
siotherapy Evidence Database), Medline i Cochraneovu
knjiznicu (engl. Cochrane Database of Systematic Re-
views). Dodatno smo pretrazili referencije relevantnih
radova ukljucenih u pregledni ¢lanak. U razmatranje
smo uzeli samo c¢lanke koji su se odnosili na NFL OA
kod osoba starijih od 18 godina, a objavljeni su za-
klju¢no do sijecnja 2020. g. Ukljuceni su radovi pisani
na engleskom i hrvatskom jeziku. S pomocu klju¢nih
rijeci: osteoartritis, nefarmakolosko lijecenje, modali-
teti fizikalne terapije i rehabilitacije, uskladenih prema
MeSH-u (engl. Medical Subject Headings), a nakon
isklju¢enja protokola, dvostruko ponovljenih ¢lanaka
i ¢lanaka koji se ne odnose na NFL, pronasli smo
ukupno 27 relevantnih ¢lanaka.

Dvojica su istrazivaca neovisno odabrala ¢lanke koji
odgovaraju gore navedenim kriterijima i prikupili rele-
vantne podatke, pri ¢emu smo uo¢ili da se najveci broj
podataka odnosi na OA velikih zglobova, osobito ko-
ljena. Manje ima opcenitih podataka o OA, ponesto o
kraljeznici, a najmanje o malim zglobovima. Pritom
su, kao kuriozitet, u jednoj analizi nadeni podatci i o
OA temporomandibularnih (TM) zglobova (9).

REZULTATI ISTRAZIVANJA

Pregled najnovijih preporuka o lije¢enju OA, objav-
ljenih u medicinskoj literaturi, navodimo s obzirom na
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an interesting fact that data on OA of temporoman-
dibular joints (TM]) were found in one analysis (9).

RESEARCH RESULTS

We have provided an overview of the latest OA treat-
ment recommendations published in medical literature,
with respect to the type of NPT studied and the efficacy
and tolerability monitored on the basis of EBM criteria.

1. Medical gymnastics / medical exercises
/ kinesiotherapy / physical activity

The results of a 2019 study conducted by Natalie
Collins et al. showed that 1994 papers were included in
the systematic review, including 13 systematic reviews
and 36 randomised controlled trials (RCTs). 73% of
these studies have evaluated the effect of NPT of knee
OA (36 studies) (10). The other studies have evaluated
the effect of NPT of hand OA (6 studies), as well as OA
of the hip, hip / knee and generalised OA (2 studies
each) and cervical spine OA (1 study). Out of all NPT
methods, the method of medical exercises was the
most commonly evaluated one in the aforementioned
studies (31%). Finally, the authors have concluded that,
in accordance with the current clinical guidelines,
medical exercises should be the main procedure in OA
rehabilitation, and that future studies should provide
conditions for medical exercise programmes to be well
defined and in order for them to be more comparable
to each other. Therefore, there is still a clear need for
research of rehabilitation procedures in OA of the hip,
hand, foot, ankle, shoulder, and spine, which were not
sufficiently represented in the reviewed studies (10).

Research conducted in 2018 by Ferreira et al. includ-
ed an overview of 2188 studies, with only 41 of those
studies meeting strictly and precisely set criteria. The
opinion was based on the results of 35 classified stud-
ies, included in accordance with the set, very precise
and strict criteria (11). Based on systematic reviews of
the literature, the authors have concluded that there is
valid evidence that a standard exercise programme
can alleviate pain and improve physical function in pa-
tients with knee OA (11).

Furthermore, there is moderate or medium strong
evidence that acupuncture, hydrotherapy, electroacu-
puncture, interference currents, kinesiology tape,
manual therapy, moxibustion, pulsed electromagnetic
field therapy, Tai Chi, ultrasound, yoga and vibration
techniques that have been applied to the entire body
(more as an adjuvant therapy to the set exercises than
as a stand-alone intervention) have proved to be effec-
tive with regard to the assessed results (11).

According to the systematic reviews of literature, the
quality of evidence for all other interventions was low
or it did not exhibit sufficient efficiency which would
speak in favour of their application (11).
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vrstu NFL-a koja je proucavana te u¢inkovitost i pod-
nosljivost pracene na temelju kriterija EBM-a.

1. Medicinska gimnastika / medicinske vjeZbe
/ kinezioterapija / tjelesna aktivnost

Rezultati istrazivanja Natalie Collins i suradnika iz
2019. g. pokazali su da su u sustavni pregled bila uklju-
¢ena 1994 rada, medu kojima je bilo 13 sustavnih pre-
gleda i 36 randomiziranih kontroliranih studija (RCT).
Njih 73% evaluiralo je u¢inak NFL-a kod OA koljena
(36 studija) (10). Ostale su evaluirale uc¢inak NFL-a
kod OA $aka (6 studija), kuka, kuka/koljena i generali-
ziranog OA (po 2 studije za svaki) i OA vratne kraljez-
nice (1 studija). Od svih metoda NFL-a u navedenim je
studijama najcesce bila evaluirana metoda medicin-
skih vjezbi (31%). Na kraju su autori zakljucili da bi, u
skladu sa sada$njim klinickim smjernicama, medicin-
ske vjezbe trebale biti glavni postupak pri rehabilitaciji
OA, a buduce bi studije trebale osigurati uvjete da pro-
grami vjezbi budu dobro definirani i medusobno bolje
usporedivi. Stoga i dalje postoji jasna potreba za istra-
zivanjima rehabilitacijskih postupaka kod OA kuka,
Sake, stopala, gleznja, ramena i kraljeznice, koji u pre-
gledanim studijama nisu bili dovoljno zastupljeni (10).

Istrazivanje Ferreire i suradnika iz 2018. g. ukljucilo
je pregled 2188 studija, pri ¢emu je samo 41 zadovo-
ljavala strogo i precizno zadane kriterije. Misljenje je
doneseno na temelju rezultata 35 Kklasificiranih studija,
ukljucenih prema postavljenim, vrlo preciznim i stro-
gim kriterijima (11). Na temelju sustavnih pregleda
literature autori su zakljucili kako postoji valjani dokaz
da standardni program vjezbi moze ublaziti bol i
poboljsati fizicku funkciju kod bolesnika s OA kolje-
na (11).

Nadalje, postoji umjereni ili srednje jaki dokaz da
su akupunktura, hidroterapija, elektroakupunktura,
interferentne struje, kinezioloska vrpca (engl. kine-
siology tape), manualna terapija, moksibustija, pulsno
elektromagnetsko polje, Tai Chi, ultrazvuk, joga i vi-
bracijske tehnike primijenjene na cijelo tijelo (vise kao
dodatak vjezbama nego kao samostalna intervencija)
ucinkovite s obzirom na procijenjene rezultate (11).

Prema sustavnim pregledima literature, kvaliteta
dokaza za sve ostale intervencije bila je slaba ili nije
pokazivala dovoljnu ucinkovitost koja bi poduprla
njihovu primjenu (11).

Osim toga, usporedujuci pregled svih spomenutih
metoda NFL-a, potvrdena je vrijednost zajednicke pri-
mjene akupunkture i vjezbi. Sto se, pak, tie primjene
transkutane elektri¢ne stimulacije zivca (TENS) i lase-
ra niskog intenziteta (LLLT) u procesu smanjenja boli i
poboljsanja fizickih moguénosti bolesnika, nadeni re-
zultati bili su razliciti (11).

U sustavnom pregledu Ceballos-Laite i suradnika iz
2018. g. ispitivao se ucinak, zajednicki i pojedinacni,
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In addition to that, by comparing the overviews of
all of the aforementioned NPT methods, the value of
the joint application of acupuncture and medical exer-
cises was confirmed. With regard to the application of
transcutaneous electrical nerve stimulation (TENS)
and low-level laser therapy (LLLT) in the process of re-
ducing pain and improving the physical abilities of pa-
tients, the results found were different (11).

In the 2018 systematic review prepared by Ceballos-
Laite et al. the joint and individual effects of manual
therapy and medical exercises on pain, range of motion
and physical abilities of patients suffering from hip OA
were researched (12). Finally, the authors have conclud-
ed that medical exercises and manual therapy and their
combination with patient education and training ensure
a good effect on the reduction of pain and improvement
of physical function of patients (12). The effect of com-
bination therapy remains unclear due to the inaccurate
determination of the effect of individual components on
target parameters, so the authors state that further re-
search is required in order to improve knowledge about
the effects of these NPT methods on pain and function-
al capacity of the hip (12).

The significance of physical activity and medical exer-
cises in the treatment of rheumatic diseases, which be-
came increasingly discussed in both medical literature
and everyday practice, prompted the European umbrel-
la organisation for rheumatology, European League
Against Rheumatism (EULAR), to form a working
group that adopted its opinion and published the EU-
LAR guidelines with recommendations for physical ac-
tivity in patients with inflammatory rheumatic diseases
and OA in 2018 (13). According to these guidelines,
physical activity includes all forms of movement, i.e. ac-
tivity in everyday life, including work, recreation and
sports activities, and is categorised according to the level
of intensity, from low or weak, through moderate to
strong or high intensity, with relatively precise variables
in their implementation. The recommendations for four
types of physical activity are listed below:

a) occupational physical activity,

b) transportation physical activity,

¢) housework, home maintenance,

d) leisure-time physical activity.

Nevertheless, the authors conclude that it is neces-
sary to define the type, intensity and frequency of exer-
cise in a better way, and in order to make physical ac-
tivity and medical exercises as similar as possible to
pharmacotherapy for which these parameters are very
precisely determined today (13).

In 2019, in an attempt to review Cochrane’s cumula-
tive presentation of the benefits of medical exercise in
patients with hip OA, Elena Ilieva published the results
of an article search from the Cochrane Library that in-
cluded 21 studies and analysed 12 of them, with a mod-
erate and low quality of evidence (14). The analysed
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manualne terapije i medicinskih vjezbi na bol, opseg
pokreta i fizicke sposobnosti u bolesnika s OA kuka
(12). Na kraju autori zaklju¢uju da medicinske vjezbe i
manualna terapija te njihova kombinacija s edukaci-
jom bolesnika osiguravaju dobar ucinak na bol i po-
boljsanje fizicke funkcije (12). U¢inak kombinirane
terapije ostaje nejasan zbog nepreciznog odredivanja
utjecaja pojedinih komponenata na ciljne parametre
pa autori navode da su potrebna daljnja istrazivanja
radi unaprjedenja znanja o u¢incima spomenutih me-
toda NFL-a na bol i funkcionalni kapacitet kuka (12).

Znacenje tjelesne aktivnosti i medicinskih vjezbi u
lijecenju reumatskih bolesti, kojemu se i u medicinskoj
literaturi i u svakodnevnoj praksi pocela pridavati sve
veca pozornost, potaknulo je i krovno Europsko udru-
zenje reumatologa (EULAR) da formira radnu skupi-
nu koja je o tome donijela svoje misljenje i 2018. g.
objavila EULAR-ove smjernice s preporukama za tjele-
snu aktivnost kod bolesnika s upalnim reumatskim
bolestima i OA (13). Prema tim smjernicama, tjelesna
aktivnost obuhvaca sve pokrete, tj. kretanje u svako-
dnevnom Zivotu ukljucujuéi posao, rekreaciju i sport-
ske aktivnosti, a kategorizirana je s obzirom na razinu
intenziteta od niskog odnosno slaboga, preko umjere-
noga do snaznog odnosno visokog intenziteta, uz rela-
tivno precizne varijable u njihovu provodenju. Nave-
dene su preporuke za Cetiri vrste tjelesne aktivnosti:

a) tjelesna aktivnost na radnome mjestu (engl. Occu-

pational physical activity)

b) tjelesna aktivnost za vrijeme prijevoza, odnosno
putovanja s mjesta na mjesto (engl. Transportati-
on physical activity)

c) tjelesna aktivnost u ku¢i i oko kuce (engl. Hou-
sework, home maintenance)

d) tjelesna aktivnost u slobodno vrijeme (engl. Le-
isure-time physical activity).

Ipak, i ovdje autori u zakljucku navode da je potreb-
no bolje definirati vrstu, intenzitet i ucestalost vjezba-
nja, a kako bi tjelesna aktivnost i medicinske vjezbe
postale $to sli¢nije farmakoterapiji za koju su ti para-
metri danas vrlo precizno odredeni (13).

Zeleéi se osvrnuti na Cochraneov zbrojni prikaz do-
brobiti medicinskih vjezbi kod bolesnika s OA kuka,
Elena Ilieva objavila je 2019. g. rezultate pretrazivanja
¢lanaka iz Cochraneove knjiznice koji su ukljucivali 21
studiju, a analizirano je njih 12, osrednje i slabe kvali-
tete dokaza (14). Analizirani rezultati dokazali su da bi
sudjelovanje u programu vjezbi moglo imati vaznu
ulogu u postupcima NFL-a kod bolesnika s OA, jer
ono moze znatno poboljsati funkciju zgloba, smanjiti
bol i depresiju te povecati samoucinkovitost i drustve-
no funkcioniranje (14). Bolesnike bi pritom trebalo
ohrabriti da sudjeluju u programima vjezbi osmislje-
nih prema njihovim osobnim sklonostima, sposobno-
stima i potrebama, uz savjet i upute zdravstvenih pro-
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results showed that participation in an exercise pro-
gramme could play an important role in NPT proce-
dures in patients with OA, as it can significantly im-
prove joint function, reduce pain and depression, and
increase self-efficacy and social functioning (14). Pa-
tients should be encouraged to participate in exercise
programmes prepared in accordance with their person-
al preferences, abilities, and needs, with the advice and
guidance of health professionals. OA treatment was
evaluated as a complex and multimodal procedure (14).

Thus, based on all of the above mentioned facts, as
well as according to all analysed guidelines in the
aforementioned publications (EULAR, ESCEO, ACR,
OARSI, Cochrane database), medical exercises were
singled out as a key non-pharmacological method of
OA treatment that is highly recommended for pain re-
duction and improving joint function (8, 13, 14). This
is a non-invasive and low-cost treatment method
whose primary effect is short-term, while long-term
positive effects are only achieved through great patient
adherence to treatment.

Patient education and training performed with the
purpose of implementing exercises in the activities of
daily living (ADL) and lifestyle changes is extremely
important in achieving these results. The reason for the
suboptimal quality of OA treatment with NPT is the
patients’ motivation to exercise, which may ultimately
create a barrier in the implementation of clinical evi-
dence and guidelines.

After studying the significance and effect of medical
exercises as a method of non-pharmacological treat-
ment of osteoarthritis, we were interested in what the
available medical literature had to say about the so-
called new technologies in medical rehabilitation,
which most often include the following:

a. High Intensity Laser Therapy (HILT): high out-
put power of the laser beam up to 12 W enables deep
penetration into the tissue and quality pain relief,

b. Extracorporeal Shockwave Therapy (ESWT):
non-invasive extracorporeal shockwave therapy for
musculoskeletal pain,

c. Radio frequency (RF): targeted high-frequency
electromagnetic energy directed at the selected tissue as
a non-thermal method of cellular biostimulation. Most
common indications include: localised muscle twitches,
trigger points, myalgia, tendinitis, neck pain and post-
traumatic oedema, with an extremely rapid effect,

d. High-intensity electromagnetic field (the so-
called electromagnetic therapy super inductive system,
SIS): technology based on a high-intensity electromag-
netic field that has a positive effect on human tissue.
Therapeutic effects include pain reduction, fracture
treatment, myorelaxation, myostimulation, and joint
mobilisation.

In all of the found studies, which were relatively well
prepared and performed, the most frequently moni-
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fesionalaca. Lijecenje OA ocijenjeno je kao komplek-
sno i multimodalno (14).

Dakle, na temelju svega navedenoga, kao i prema
svim analiziranim smjernicama u spomenutim publi-
kacijama (EULAR, ESCEO, ACR, OARSI, Cochraneo-
va baza podataka), medicinske su vjezbe izdvojene kao
klju¢na nefarmakoloska metoda lijecenja OA koja ima
snaznu preporuku s obzirom na smanjenje boli i po-
boljsanje funkcije zgloba (8, 13, 14). Rijec je o neinva-
zivnoj, a jeftinoj metodi lijeCenja ¢iji je prvotni uc¢inak
kratkorocan, dok je za dugorocan pozitivni u¢inak po-
trebna dobra adherencija bolesnika.

Edukacija bolesnika radi implementacije vjezbi u
aktivnosti dnevnog Zivljenja (ADZ) i promjenu Zivot-
nog stila iznimno je vazna pri postizanju tih rezultata.
Suboptimalnoj kvaliteti lijecenja OA NFL-om razlog je
upravo motivacija bolesnika za vjezbanje, §to na kraju
moze stvoriti barijeru pri implementaciji klini¢kih do-
kaza i smjernica.

Nakon proucavanja znacenja i u¢inka medicinskih
vjezbi kao metode nefarmakoloskog lijecenja osteo-
artritisa zanimalo nas je $to dostupna medicinska lite-
ratura navodi o tzv. novim tehnologijama u medicin-
skoj rehabilitaciji, medu koje se najc¢e$ce ubrajaju:

a. Laser visokog intenziteta (engl. High Intensity
Laser Therapy — HILT): visoka izlazna snaga laserskog
snopa do 12 W omogucava duboko prodiranje u tkivo
i kvalitetno ublazavanje boli

b. Udarni val (engl. Extracorporeal Shockwave The-
rapy — ESWT): neinvazivna izvantjelesna terapija
udarnim valom za boli misi¢no-kostanog sustava

c. Radiofrekvencija (RF): usmjerena elektromag-
netska energija visoke frekvencije upucena u odabrano
tkivo kao netermalna metoda stani¢ne biostimulacije.
NajceSce indikacije jesu: lokalizirani grcevi misica,
okidacke (engl. trigger) tocke, mialgija, tendinitis, bol
u vratu i posttraumatski edem, uz vrlo brzi u¢inak

d. Elektromagnetsko polje visokog intenziteta (tzv.
superinduktivni sustav — SIS): tehnologija zasnovana
na elektromagnetskom polju visokog intenziteta koja
pozitivno djeluje na ljudsko tkivo. Terapijski ucinci
ukljuc¢uju smanjenje boli, lijecenje fraktura, miorelak-
saciju, miostimulaciju i mobilizaciju zglobova.

U svim nadenim studijama, koje su bile relativno
dobro osmisljene i izvedene, najces¢e praceni para-
metri mjere ishoda lijecenja bili su: razina ostecenja
(morfologija i funkcija), bol i funkcionalne mogu¢-
nosti. Pritom su kao instrumenti ishoda lijecenja
upotrijebljeni: vizualno-analogna ljestvica boli (VAS),
WOMAC-ov indeks i Lequesneov indeks (LI) stupnja
nesposobnosti, a kao instrument za klasifikaciju tezine
OA Kellgren-Lawrenceov radiografski indeks, koji su
omogucili objektivne procjene ucinka lijecenja.

U prvome sustavnom pregledu uc¢inka HILT-a na
OA koljena 2018. g. Justyna Wyszynska i suradnici
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tored parameters of the treatment outcome measure
were the following: level of impairment (morphology
and function), pain, and functional abilities. The fol-
lowing instruments were used as instruments of treat-
ment outcome: the visual analogue scale (VAS) of pain
intensity, the Western Ontario and McMaster Univer-
sities Arthritis Index (WOMAC), the Lequesne Index
(LI) of the level of severity, and the Kellgren-Lawrence
radiographic index as an instrument for OA severity
classification, all of which have enabled objective eval-
uations of treatment effect to be performed.

In the first systematic review of the effect of HILT on
knee OA performed in 2018, Justyna Wyszynska et al.
included 6 studies in the analysis (15). All of the se-
lected studies have confirmed that HILT was useful in
the treatment of knee OA because it has reduced pain
and increased functional abilities of patients suffering
from the said disease (15).

At the same time, it was necessary to draw attention
to the difference between the efficacy of the new HILT
therapy and previously used LLLT therapy in the treat-
ment of knee OA. In 2014, Kheshie et al. conducted a
randomised control study in which they have compared
these two energetically different lasers during their ap-
plication in NPT of patients suffering from knee OA
(16). After the treatment was applied for 6 weeks, the
result showed that both HILT and LLLT in combination
with exercise have proved to be an effective modality of
OA treatment, with the results of pain reduction which
were obtained using VAS and according to the WOM-
AC index. HILT used in combination with exercise was
more effective than LLLT used in combination with ex-
ercise, and both treatment modalities showed better
results than just using exercise alone when it came to
patients suffering from knee OA (16).

The emergence of new technologies has brought
about common comparisons with the methods of
treatment which were used prior to their occurrence,
although the name “conventional physical therapies”
rarely specified which therapeutic methods were im-
plied under this term. Thus, in 2018, Nazari et al. pub-
lished the results of a randomised control study in
which they have compared the effect of HILT and con-
ventional physical therapy with exercise on the Iranian
urban population, which showed that HILT was more
effective in the treatment of pain measured through
VAS and increasing range of motion (17).

The results of their study have shown that HILT was
a safe and well-tolerated method in the treatment of
patients suffering from knee OA. In addition to this,
high-intensity laser therapy used in combination with
exercise has proved to be more effective than conven-
tional physical therapy used in combination with exer-
cise or exercise alone in terms of pain relief and im-
provement of functional ability of patients suffering
from knee OA, and it proved to be effective in other
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ukljucili su u analizu 6 studija (15). Sve odabrane stu-
dije potvrdile su da je HILT bio koristan u tretmanu
OA koljena, jer je smanjio boli i povecao funkcionalne
mogucnosti u bolesnika s tom bolesti (15).

Istodobno, pokazalo se potrebnim upozoriti na raz-
liku izmedu uc¢inkovitosti nove terapije HILT-om i pri-
je rabljene terapije LLLT-om u lijecenju OA koljena.
Godine 2014. Kheshie i suradnici proveli su randomi-
ziranu kontrolnu studiju u kojoj su usporedili ta dva
energetski razlicita lasera tijekom njihove primjene u
NFL-u bolesnika s OA koljena (16). Nakon tretmana
tijekom 6 tjedana rezultat je pokazao da su i HILT i
LLLT u kombinaciji s vjezbama ucinkovit modalitet
lije¢enja OA, uz smanjenje boli na VAS-u i prema in-
deksu WOMAC-a. HILT u kombinaciji s vjezbama bio
je uc¢inkovitiji od LLLT-a kombiniranoga s vjezbama, a
oba modaliteta lijecenja bila su bolja nego samo vjezbe
u bolesnika s OA koljena (16).

Pojava novih tehnoloskih mogu¢nosti dovela je do
Cestih usporedba s dotadasnjim nacinima lijecenja,
premda se pod nazivom ,konvencionalne fizikalne te-
rapije” rijetko kad specificiralo o kojim je terapijskim
metodama rije¢. Tako su 2018. g. Nazari i suradnici
objavili rezultate randomizirane kontrolne studije u
kojoj su na iranskoj urbanoj populaciji usporedivali
uc¢inak HILT-a i konvencionalne fizikalne terapije uz
vjezbanje te pokazali da je HILT bio ucinkovitiji u lije-
¢enju boli mjerene VAS-om i povecanju opsega pokre-
ta (17).

Njihovi su rezultati pokazali da je HILT u bolesnika
s OA koljena siguran i dobro podnosljiv nacin lijece-
nja. Takoder, terapija laserom visokog intenziteta u
kombinaciji s vjezbama pokazala se uc¢inkovitijom od
konvencionalne fizikalne terapije kombinirane s vjez-
bama ili od vjezbi samih u pogledu olaksanja boli i po-
boljsanja funkcije bolesnika s OA koljena, ali i u dru-
gim stanjima (17). Premda je ova studija bila daleko
bolje planirana i kompleksnije provedena, sli¢ne rezul-
tate na slicnom broju bolesnika (Nazari — 95 bolesni-
ka) mogli smo vidjeti i u nekim jednostavnijim studi-
jama poput, npr., studije Ilieve (18), koja je 2016. g.
provedena na 72 bolesnika, kao i studije nasih autora
Nives Stigli¢-Rogoznice i suradnika (19), koji su ispiti-
vanjem obuhvatili 96 ispitanika. Sve to potvrduje HILT
kao uspje$nu, ucinkovitu i nestetnu metodu lijecenja
OA koljena.

Uporaba izvantjelesnog udarnog vala (ESWT) u
NFL-u OA evaluirana je u ve¢em broju literaturnih na-
voda, medu kojima se isticu sustavni pregled i meta-
analiza Lija i suradnika iz 2019. g. (20) koji su, pregle-
davajuci brojne baze podataka (PubMed, Embase, Web
of Science, ResearchGate, Cochrane Library), zakljucili
da su uc¢inci ESWT-a pri tretmanu OA koljena bolji od
placeba i drugih fizikalnih terapija (nisu specificirali
$to je time bilo obuhvaceno). Osim ublazavanja boli,
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conditions as well (17). Although this study was
planned in a far better way and implemented in a more
complex manner, similar results on a similar number
of patients (Nazari — 95 patients) could be found in
some simpler studies such as, for example, the study
conducted by Ilieva (18), which was performed in 2016
on 72 patients, as well as studies conducted by Croa-
tian authors such as Nives Stigli¢-Rogoznica et al. (19),
which included 96 subjects. All of the aforementioned
confirms that HILT is a successful, effective, and harm-
less method of knee OA treatment.

The use of extracorporeal shockwave therapy
(ESWT) in NPT of OA has been evaluated in a number
of literature citations, including a systematic review
and meta-analysis performed in 2019 by Lee et al. (20)
who have concluded, by reviewing numerous databas-
es (PubMed, Embase, Web of Science, ResearchGate,
Cochrane Library), that the effects of ESWT in the
treatment of knee OA were better than placebo and
other physical therapies (they did not specify what was
covered by this). In addition to pain relief, ESWT has
increased knee joint mobility and decreased the Le-
quesne Index (LI) and the WOMAC index (20). Evi-
dence has confirmed that ESWT is a quality choice for
knee OA treatment. However, due to the lack of rele-
vant high-quality literature evidence, similar previous
meta-analyses, and the fact that some studies have not
been used to achieve quality evidence, it is recom-
mended to continue proving these results (20).

A similar methodology for studying systematic re-
views and meta-regression analysis of randomised cri-
teria studies was applied in a 2019 study conducted by
Liao et al., which included 50 studies with 4844 pa-
tients and the conclusion was that ESWT was benefi-
cial for patients suffering from knee OA (21). This is
also followed by common objections that the dosage of
the shockwave, and in particular the energy level used,
the duration of individual procedures and the overall
treatment may contribute differently to the effective-
ness of treatment. The authors conclude that shock-
wave therapy can be used to relieve pain and improve
functional abilities of patients suffering from knee OA.
In the use of this treatment method, the radial shock-
wave, applied in the long duration of treatment, is
more effective for recovery of functional abilities than
the application of a focused shockwave, especially
when it comes to knee OA (21).

The studies that have tried to assess which part of the
joint is the most suitable for the application of ESWT
with the best therapy results are also quite interesting.
Thus, a study conducted by Zhong et al. in 2019, men-
tioned a case of a four-week long treatment of knee OA
with low-dose ESWT that proved to be better than pla-
cebo treatment in pain relief and improvement of
functional abilities in patients with mild to moderate
knee OA, but it also had some adverse effects on the
articular cartilage (22). In everyday practice, we are of-
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ESWT je povecao pokretljivost zgloba koljena te snizio
Lequesneov indeks (LI) i indeks WOMAC-a (20).
Dokazi su potvrdili da je ESWT kvalitetan odabir za
tretman OA koljena. Medutim, zbog nedostatka rele-
vantnih visokokvalitetnih literaturnih dokaza i slicnih
prethodnih metaanaliza te ¢injenice da neke studije
nisu iskoridtene za postizanje kvalitetnih dokaza pre-
porucuje se nastavak dokazivanja tih rezultata (20).

Sli¢nu metodologiju proucavanja sustavnih pregleda
i metaregresijske analize randomiziranih kriterijskih
studija primijenio je Liao sa suradnicima 2019. g, a
ukljucivala je 50 istrazivanja s 4844 bolesnika te je do-
nesen zakljucak da je terapija ESWT-om korisna za
bolesnika s OA koljena (21). Pritom postoje i uobicaje-
ni prigovori da doziranje udarnog vala, a osobito upo-
trijebljena razina energije, trajanje pojedinih proce-
dura i ukupni tretman mogu razli¢ito pridonositi ucin-
kovitosti lijecenja. Autori zaklju¢uju da se terapija
udarnim valom moze iskoristiti za ublazavanje boli i
poboljsanje funkcionalnih mogué¢nosti u bolesnika s
OA koljena. Pritom je radijalni udarni val, primijenjen
dugim trajanjem tretmana, ucinkovitiji za oporavak
funkcionalnih mogu¢nosti od aplikacije fokusiranog
udarnog vala, osobito kod OA koljena (21).

Zanimljiva su i istrazivanja koja su pokusala ocijeni-
ti koji je dio zgloba najpogodniji za aplikaciju ESWT-a
uz najbolje rezultate terapije. Tako Zhong i suradnici
2019. g. navode podatak o cCetverotjednom tretmanu
OA koljena niskim dozama ESWT-a koji se pokazao
kvalitetnijim od tretmana placebom za olaksanje boli i
poboljsanje funkcionalnih mogu¢nosti u bolesnika s
blagim do umjerenim tegobama zbog OA koljena, ali
je imao i neke negativne ucinke na zglobnu hrskavicu
(22). U svakodnevnoj se praksi ¢esto susrecemo s pita-
njem koji dio OA zgloba treba tretirati, a odgovor
mozda nalazimo u ¢lanku Choua i suradnika (23), koji
navode da su njihovi rezultati pokazali kako je suphon-
dralna kost odli¢na meta za tretman ESWT-om u od-
nosu prema zglobnoj hrskavici kod ranog OA koljena,
sa znatno boljim uc¢inkom lijeCenja ovom metodom
NFL-a (23).

Medu brojnim literaturnim navodima o ESWT-u
istice se jedan koji je usmjeren na ocjenu podnosljivo-
sti ove terapije, Cesto percipirane kao neugodne za bo-
lesnike. Tako je Ying-Chun Wang sa suradnicima u
sustavnom pregledu i metaanalizama iz 2019. g. za-
kljucila da je primjena ESWT-a za tretman OA koljena
nedvojbeno ucinkovita na smanjenje boli i poboljsanje
fizicke funkcije zgloba tijekom 12 mjeseci u svim ana-
liziranim ¢lancima, i to uz pojavu tek manjih kompli-
kacija poslije tretmana udarnim valom (24). Medutim,
unato¢ pregledu brojnih ¢lanaka i ovim je autorima
ostalo nejasno koja se frekvencija i koje razine dozira-
nja udarnog vala moraju primijeniti da bi se postignu-
lo maksimalno pobolj$anje nalaza (24).
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ten faced with the question of which part of the OA
joint should be treated, and the answer may be found
in the article written by Chou et al. (23), who state that
their results have shown that the subchondral bone
was an excellent target for ESWT treatment in com-
parison to articular cartilage in the early stages of knee
OA, with a significantly better effect of treatment
achieved with this method of NPT (23).

Among the numerous literature citations on ESWT,
there is one that particularly stands out and is focused
on assessing the tolerability of this therapy, which is
often perceived as uncomfortable for patients. There-
fore, in the 2019 systematic review and meta-analysis
conducted by Ying-Chun Wang et al., it was concluded
that the use of ESWT in the treatment of knee OA is
undoubtedly effective in reducing pain and improving
the physical function of joints during a 12-month pe-
riod in all analysed articles, with the emergence of mi-
nor complications following the period of shockwave
treatment (24). However, despite the review of a num-
ber of articles, these authors are also unsure of the ex-
act frequency and levels of shockwave dosage which
must be applied in order to achieve the maximum im-
provement of the findings (24).

In literature, there is a small number of quality data
on the use of radio frequency (RF) in the treatment of
OA, as it is a relatively new and expensive technology,
so the availability of this method and the possibilities
of OA treatment are currently scarce. Therefore, there
are no systematic review papers in the Cochrane Li-
brary or in the PEDro database.

However, by conducting a literature search, we have
managed to find an article written by Canadian authors
who have concluded, by analysing the results of 33 stud-
ies, 13 of which were randomised controlled trials with
1512 patients, that current evidence confirms that RF
modalities in knee OA treatment can reduce pain and
improve joint function as well as the quality of life spe-
cific for this disease in the period during 3 to 12 months,
with minimal localised complications (25). This sug-
gests that RF modalities may be an effective adjuvant
therapy for patients suffering from knee OA who do not
respond to conservative therapy treatments.

The authors leave open the possibility for a better re-
sponse to be provided by a future randomised con-
trolled study of a larger sample and long-term follow-
up, which will directly compare the 3 primary RF mo-
dalities and guarantee their clinical efficacy and advan-
tage for knee OA (25).

In another paper written by American authors, pri-
marily anaesthesiologists, it was stated that, based on
recent studies, the current recommendation for RF
treatment of OA is related to the inclusion of candi-
dates which were deemed unsuitable for surgical treat-
ment, patients with severe and persistent knee pain, or
patients with existing contraindications for other OA
treatment options (26).
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O uporabi radiofrekvencije (RF) pri lijecenju OA u
literaturi postoji malo kvalitetnih podataka, jer je rije¢
o relativno novoj i skupoj tehnologiji tako da su i do-
stupnost ove metode i mogucnosti lijecenja OA zasad
malene. Zbog toga nema ni sustavnih preglednih rado-
va u Cochraneovoj knjiznici ni u bazi PEDro.

Ipak, pretrazivanjem literature nasli smo jedan ¢la-
nak kanadskih autora koji su, analizirajuci rezultate 33
studije od kojih 13 randomiziranih kontrolnih studija s
1512 bolesnika, zakljucili da sadasnji dokazi potvrduju
kako modaliteti RF-a u lijecenju OA koljena mogu
smanjiti bol te poboljsati funkciju zgloba i kvalitetu Zi-
vota specificnu za bolest tijekom 3 do 12 mjeseci, uz
minimalne lokalizirane komplikacije (25). Time upu-
¢uju na to da su modaliteti RF-a, mozda, u¢inkovita
dodatna terapija za bolesnike s OA koljena koji ne rea-
giraju na konzervativne tretmane.

Autori ostavljaju otvorenom mogucnost da kvalitet-
niji odgovor pruzi buduc¢a randomizirana kontrolirana
studija veceg uzorka i dugoro¢nog pracenja, koja ¢e
izravno usporedivati 3 primarna modaliteta RF-a te
jamciti njihovu klini¢ku ucinkovitost i prednost za OA
koljena (25).

U jos jednom radu americkih autora, ponajprije ane-
steziologa, navodi se da se temeljem recentnih studija
sadasnja preporuka za tretman OA primjenom RF-a
odnosi na ukljucivanje kandidata koji nisu prikladni za
kirursko lijecenje, bolesnika s teSkom i tvrdokornom
boli u koljenu ili bolesnika s postoje¢im kontraindika-
cijama za druge opcije lijecenja OA (26).

Za primjenu superinduktivnog sustava (SIS) vrijede
sliéne napomene kao i za RF: zasad nema kvalitetnih
podataka u velikim bazama. Dostupni podatci temelje
se jedino na istrazivanjima koja sponzoriraju proizvo-
dac¢i medicinske opreme pa je istaknuta moguca pri-
stranost u iskazivanju rezultata. Pritom se navode i
problemi s trenuta¢nom dostupnosti ovoga terapijskog
modaliteta, kvalitetnim prikupljanjem podataka te
budué¢im publiciranjem dobivenih rezultata. Metaana-
liza Chena i suradnika, kao jedini ¢lanak koji proble-
matizira uporabu elektromagnetskog polja visokog in-
tenziteta (PEMF), pokazala je da je, usprkos tomu sto
nije bilo nikakvih prednosti postupka s obzirom na bol
i ukocenost, terapija PEMF-om navedena je kao kori-
sna za poboljsanje klini¢ckih simptoma - fizi¢ke funk-
cije u bolesnika s OA koljena (27).

To bi moglo znaciti da terapija PEMF-om moze biti
koristan i ekonomican adjuvantni tretman za nekirur-
$ki postupak pri lijecenju OA koljena. Autori navode
da je potrebno daljnje istrazivanje kako bi se odredili
optimalna ucestalost, intenziteti lijeCenja, rezim tret-
mana i trajanje terapije PEMF-om (27).

Na kraju ovog pregleda literature kratko se osvrce-
mo i na neke podatke medicine temeljene na dokazima
koji se odnose na tradicionalne metode NFL-a OA, a
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For the application of the super inductive system
(SIS), similar remarks apply as for the RF: so far there
is no quality data in large databases. The available data
are based only on research sponsored by medical de-
vice manufacturers, so, in this regard, the possible bias
in presenting the results was highlighted. Issues with
the current availability of this therapeutic modality,
quality data collection and future publication of the
obtained results are also mentioned. A meta-analysis
performed by Chen et al., as the only paper to prob-
lematise the use of high-intensity electromagnetic
fields (pulsed electromagnetic field, PEMF), showed
that, although there were no benefits to the procedure
in terms of pain and stiffness, PEMF therapy was cited
as useful for improving clinical symptoms — physical
functions in patients suffering from knee OA (27).

This could mean that PEMF therapy may be a useful
and cost-effective adjuvant treatment for a non-surgical
procedure in the treatment of knee OA. The authors
state that further research is required in order to deter-
mine the optimal frequency, treatment intensities, treat-
ment regimen, and duration of PEMF therapy (27).

At the end of this literature review, we will also brief-
ly touch on some EBM data relating to traditional
methods of NPT of OA, which we have formerly re-
garded as being of great importance in the treatment of
our patients suffering from OA.

One of the most commonly used methods of NPT of
OA in everyday practice is therapeutic ultrasound
(US) which is often used with sonophoresis. Wu et al.
have published a systematic review and meta-analysis
on this topic (28). The results of 15 studies were evalu-
ated, including 3 studies with sonophoresis, which in-
cluded 1074 patients and monitored outcomes using
VAS of pain intensity, the WOMAC index, the Le-
quesne Index, and range of motion (ROM). Their con-
clusion is that therapeutic ultrasound is a safe and ef-
fective treatment for pain relief and the improvement
of functional abilities of patients suffering from knee
OA, and that sonophoresis does not provide additional
benefits in terms of functional improvement, but can
be slightly more successful than conventional ultra-
sound in terms of pain relief (28).

By researching the effects of cryotherapy treatment
on patients suffering from knee OA in systematic re-
views and randomised controlled trials, Dantas et al.
have concluded that there is a lack of quality studies re-
quired to draw any conclusions about the effectiveness
of cryotherapy on pain and physical function of indi-
viduals suffering from knee OA (29). We have also found
an interesting article on the use of cold in the treatment
of knee OA, which will serve as a mere experimental
model. Radnovich et al. have published a randomised,
double-blind, placebo-controlled study with a six-
month follow-up of patients undergoing cryoneurolysis
of the infrapatellar branch of the saphenous nerve (IPB-
SN) of the painful knee, with outcome monitoring in
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za koje smo dosad mislili da imaju veliko znacenje u
lije¢enju nasih bolesnika s OA.

Jedna od najces¢e rabljenih metoda NFL-a OA u
svakodnevnoj praksi jest terapijski ultrazvuk (UZ) i
uz njega Cesto upotrijebljena sonoforeza. Wu i suradni-
ci objavili su sustavni pregled i metaanalizu o toj temi
(28). Evaluirani su rezultati 15 studija, uklju¢ujudi 3 sa
sonoforezom, koje su obuhvatile 1074 bolesnika i pra-
tile ishode na VAS-u za bol, indeks WOMAC-a, Leque-
sneov indeks i opseg pokreta (ROM). Njihov je zaklju-
¢ak da je terapijski UZ siguran i u¢inkovit tretman za
ublazavanje boli i pobolj$anje funkcije kod bolesnika s
OA koljena te da pritom sonoforeza ne ostvaruje do-
datne prednosti u pogledu funkcionalnog poboljsanja,
ali moze nesto viSe smanjiti bol od konvencionalnog
UZ-a (28).

Istrazujudi ucinke lijec¢enja krioterapijom bolesnika
s OA koljena u sustavnim pregledima i randomizira-
nim kontrolnim studijama, Dantas i suradnici zaklju-
¢ili su da nema dovoljno kvalitetnih studija kako bi se
donijeli bilo kakvi zaklju¢ci o ucinkovitosti kriotera-
pije na bol i fizicku funkciju pojedinaca s OA koljena
(29). Pritom smo nasli i zanimljiv ¢lanak o primjeni
hladnoce u lijecenju OA koljena, koja nece biti vise od
eksperimentalnog modela. Naime, Radnovich i surad-
nici objavili su randomizirano, dvostruko slijepo istra-
zivanje kontrolirano placebom sa Sestomjese¢nim pra-
¢enjem bolesnika kojima je napravljena krioneuroliza
infrapatelarne grane nervusa safenusa (IPBSN) bolnog
koljena, uz pracenje ishoda prema indeksu WOMAC-a
i na VAS-u boli bolesnika (30). Autori su zakljucili da
je krioneuroliza IPBSN-a rezultirala statisticki znacaj-
nim smanjenjem boli u koljenu i pobolj$anjem klinicke
slike u odnosu prema lije¢enju placebom, s do 150
dana trajanja uc¢inka, a lijeCenje se pokazalo sigurnim i
dobro podnosljivim za bolesnike s OA koljena (30).

Provodenje tradicionalne terapije ventuzama (engl.
cupping therapy) istrazivala je Yu-Ling Wang sa surad-
nicima te su nasli ¢ak 5 studija koje su ispunjavale kri-
terije za njihovu evaluaciju dokaza. Zaklju¢ili su da
postoje tek slabi dokazi koji bi poduprli hipotezu da
ventuze (cupping-terapija) imaju bilo kakve korisne
ucinke na smanjenje intenziteta boli i poboljsanje fizi¢-
ke funkcije pojedinaca s OA koljena (31).

Primjenu balneoterapije (SPA-terapije) kao dijela
NFL-a OA problematizirali su talijanski autori jer je
upravo u Italiji takav nacin lije¢enja OA vrlo popula-
ran. Zakljuc¢ili su da nema dovoljno snaznih dokaza
koji bi u njihovu istrazivanju i pretrazivanju literature
o toj temi naveli SPA-terapiju kao vazan nacin rehabili-
tacije (32).

I na kraju navodimo podatak o uporabi ortoza koje
se uvijek spominju kao dio NFL-a OA. Prema litera-
turnim podatcima Rodriguez-Merchana i suradnice,
idealna je opcija za primjenu ortoza u bolesnika s OA
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accordance with the WOMAC index and VAS of pain
intensity (30). The authors have concluded that cryo-
neurolysis of the IPBSN resulted in a statistically signifi-
cant reduction of knee pain and an improvement in the
clinical features in comparison to placebo treatment,
with its effectiveness lasting up to 150 days, and the
treatment proved to be a safe and well-tolerated method
for patients suffering from knee OA (30).

The use of traditional cupping therapy was researched
by Yu-Ling Wang et al. and they have found as many as
5 studies which met the criteria for their evaluation of
evidence. They have concluded that there is still a lack of
strong evidence which would support the hypothesis
that cupping therapy has any beneficial effects in reduc-
ing pain intensity and improving the physical function
of individuals suffering from knee OA (31).

The use of balneotherapy (spa therapy) as part of
NPT of OA has been problematised by Italian authors
because this method of OA treatment is very popular
in Italy. They have concluded that there was a lack of
strong evidence required to include spa therapy as an
important method of rehabilitation in their research
and literature search on the topic (32).

Lastly, we have mentioned the use of orthoses that
are always included as part of NPT of OA. According
to the data found in the paper written by Rodriguez-
Merchan et al., the ideal option for the use of orthoses
in patients suffering from knee OA remains undeter-
mined because it lacks long-term concrete conclusions
and stronger recommendations (33).

DISCUSSION AND CONCLUSION

Nowadays, OA is recognised as a disease with a sig-
nificant adverse effect on the function and quality of
life, psychological health, work ability, and the ability
of active participation in the community. From the
viewpoint of an individual suffering from OA, the most
important effects of the disease, along with functional
impairment and pain, are prolonged fatigue and re-
duced work ability (2). Due to pain, poor functional
ability status, and concomitant depression and fatigue,
patients suffering from rheumatic diseases, including
those suffering from OA, are more likely to have a sed-
entary lifestyle (1, 2). The aggravating circumstance in
the lives of these patients is also the occurrence of nu-
merous comorbidities, which further increase the risk
of morbidity of these patients. Unemployment, sick
leave and inability to work rates are extremely high in
patients suffering from OA, which consequently affects
their economic (in)security and (in)ability to actively
participate in social activities. The objectives of OA
treatment are clear and, according to available guide-
lines, include all forms of NPT aimed at reducing pain,
morning stiffness, swelling, disease progression, and
negative psychological impact, thus maintaining a high
level of physical, psychological, and social quality of
life when it comes to these patients (1 — 4).
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koljena i dalje neodredena, jer joj nedostaju dugoro¢ni
konkretni zakljucci i snaznije preporuke (33).

RASPRAVA 1 ZAKLJUCAK

Danas je OA prepoznat kao bolest sa znatnim nega-
tivnim uc¢inkom na funkciju i kvalitetu zivota, psiho-
losko zdravlje, radnu sposobnost te sposobnost aktiv-
nog sudjelovanja u zajednici. Sa stajalista oboljelog od
OA najvazniji u¢inak bolesti, uz funkcionalno ostece-
nje i bol, jesu dugotrajan umor i smanjena radna spo-
sobnost (2). Zbog boli, losega funkcionalnog statusa te
popratne depresije i umora bolesnici s reumatskim bo-
lestima, pa tako i oni s OA, ¢e§¢e provode sjedalacki
nacin zivota (1, 2). Otegotna im je okolnost i pojava
brojnih komorbiditeta, koji dodatno povisuju rizik od
morbiditeta tih bolesnika. Stope nezaposlenosti, bolo-
vanja i radne nesposobnosti izrazito su visoke u bole-
snika s OA, $to onda utjece i na njihovu ekonomsku
(ne)sigurnost i na (ne)mogucnost aktivnog sudjelova-
nja u drustvenom zivotu. Ciljevi lije¢enja OA jasni su i,
prema dostupnim smjernicama, uklju¢uju sve oblike
NFL-a koji su usmjereni na smanjenje boli, jutarnje za-
kocenosti, otekline, progresije bolesti i negativnoga
psihickog utjecaja, ¢cime se onda kod bolesnika odrza-
va visoka razina fizicke, psihicke i socijalne kvalitete
zivota (1 - 4).

Nikako ne smijemo zaboraviti na aktivnosti koje dje-
luju na smanjenje umora, osnazuju bolesnika za pri-
kladno nosenje s posljedicama bolesti te preveniraju
komorbiditete. Treba imati na umu da se sve te aktivno-
sti provode radi osposobljavanja za samostalno i aktivno
sudjelovanje u zajednici, a prema Svjetskoj zdravstvenoj
organizaciji (SZO), to i jest glavni cilj NFL-a (1).

Imajuéi na umu bolesnikov dozivljaj utjecaja bolesti
na kvalitetu fizickog, psihickog i socijalnog zdravlja,
biopsihosocijalni model bolesti SZO-a, poznatiji kao
ICF (engl. International Classification of Functioning,
Disability and Health), trebao bi se rabiti za evaluaciju
bolesnika i planiranje NFL-a reumatskih bolesti, pa
tako i OA (34).

A $to nam je pretrazivanje literature donijelo kao
odgovor na pitanje koji su oblici NFL-a najbolji, naj-
ucinkovitiji i naj¢e$¢e preporuceni od struc¢njaka u
procesu lijecenja OA? Postupci koji su dobili najvisu
ocjenu i imali najvi$e kvalitetnih dokaza o uc¢inkovito-
sti na pojedinca spadaju u kategoriju koju nazivamo
medicinskim vjezbama / kinezioterapijom / terapij-
skim vjezbama / tjelesnom aktivno$¢u (10 - 14). Ne-
dvojbeno je dokazano da su ti postupci najkorisniji
oblik NFL-a OA, iako jo$ nije definirano u kojem bi se
okviru oni primjenjivali s obzirom na precizno odredi-
vanje vrsta vjezbi, ucestalost vjezbanja, intenzitet pro-
vodenja terapije i trajanje takvog lijecenja. Sve smjerni-
ce snazno preporucuju i neke, nama manje poznate
oblike medicinskog vjezbanja kao $to je Tai Chi. Ipak,
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We must not forget the activities that reduce fatigue,
empower the patient to cope with the consequences of
the disease and prevent comorbidities. One should
bear in mind that all of these activities are carried out
for the purpose of training the patient for an indepen-
dent and active participation in the community, which
is the main objective of NPT, according to the World
Health Organization (WHO) (1).

Given the patient’s experience of the impact of dis-
ease on the quality of physical, psychological and so-
cial health, the biopsychosocial model of the disease
developed by WHO, better known as ICF (Internation-
al Classification of Functioning, Disability and Health),
should be used for patient evaluation and planning of
NPT of rheumatic diseases, including OA (34).

What have we found by doing a literature search in
response to the question of which forms of NPT are the
best, most effective, and most commonly recommend-
ed by experts in the OA treatment process? The proce-
dures that have received the highest score and had the
highest quality evidence of efficacy per individual fall
into the category known as medical exercises / kinesio-
therapy / therapeutic exercises / physical activity (10 —
14). It has been unequivocally proven that these proce-
dures are the most useful forms of NPT of OA, al-
though the framework in which they would be used is
not yet defined given the precise determination of ex-
ercise types, exercise frequency, therapy intensity and
duration of such treatment. All guidelines strongly rec-
ommend certain forms of medical exercise we are not
that familiar with, such as Tai Chi. However, according
to the 2019 American College of Rheumatology (ACR)
guidelines, these exercises, which are not that well-de-
fined, should be done with caution because, for exam-
ple, yoga exercises can cause decompensation of a pre-
existing knee OA (35). These guidelines also contain
precise general recommendations on exercise dosage:
aerobic training of medium intensity — 30 minutes per
day, progressive exercises of medium to strong inten-
sity used to strengthen the main muscle groups — 8 to
12 repetitions at least 2 times a week (35).

All of this is related to another factor that is extremely
important as a measure of treatment success, and that is
adherence to treatment. Its level is still very low for this
form of treatment. Although EBM did not precisely de-
fine it in the analysed reviewed articles, we are well aware
of this due to everyday practice and patient surveys.

Nowadays, the use of numerous forms of modern
technologies in NPT of OA is highlighted in all guide-
lines. The articles that we have reviewed proved that all
forms of new technologies (HILT, ESWT, RE, SIS) have
an enviable effectiveness in improving the clinical find-
ings and functional abilities of monitored patients,
both in monotherapy and in combined methods of
treatment (usually used in combination with medical
exercises) (15 —27).
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prema smjernicama ACR-a iz 2019. g., treba biti opre-
zan s tim slabije definiranim vjezbama, jer, primjerice,
vjezbe joge mogu izazvati dekompenzaciju postojeceg
OA koljena (35). U smjernicama postoje i precizne
opce preporuke o doziranju vjezbi: aerobni trening
srednjeg intenziteta — 30 minuta na dan, progresivne
vjezbe snazenja glavnih mi$i¢nih skupina srednjega do
jakog intenziteta — 8 do 12 ponavljanja barem 2 puta na
tjedan (35).

Uza sve to veze se jo$ jedan ¢imbenik koji je iznimno
vazan kao mjera uspjesnosti lijecenja, a to je adheren-
cija. Njezina je razina i dalje veoma niska za taj oblik
lijeCenja. Premda ju EBM nije precizno definirao u
analiziranim pregledanim ¢lancima, to najbolje znamo
iz svakodnevne prakse i anketiranja svojih bolesnika.

Primjena brojnih oblika moderne tehnologije u
NFL-u OA danas se naglasava u svim smjernicama.
Clanci koje smo proucavali dokazali su da svi oblici
novih tehnologija (HILT, ESWT, RE SIS) imaju zavid-
nu ucinkovitost u ostvarivanju poboljsanja klinickog
nalaza i funkcionalnih mogu¢nosti prac¢enih bolesni-
ka, kako u monoterapiji tako i u kombiniranim nacini-
ma lijecenja (najc¢es¢e uz medicinske vjezbe) (15 - 27).

Pregled literature koji smo prije citirali nije ostavio
previse dobrih dojmova u svezi s uporabom klasi¢ne ili
konvencionalne fizikalne terapije (28), kao ni nekih tra-
dicionalnih nacina lije¢enja (krioterapija, cupping, orto-
ze) (29 - 33). Premda nema razine dokaza o njihovu
ucinku na bolesnike s OA, nije receno niti da ne postoje
dokazi o njihovoj ucinkovitosti. S druge strane, prema
smjernicama OARSI-ja iz 2019. g., hidroterapija je imala
velik konsenzus stru¢njaka (vise od 75%) kao preporuka
za NFL OA koljena, uz napomenu da se ne preporucuje
bolesnicima sa znatnijim kardiovaskularnim komorbi-
ditetom iako se na temelju iskazanih rezultata Bernettija
i suradnika to ne bi moglo zakljuciti (32).

Dakle, i te se metode moze u nekim situacijama
iskoristiti za postizanje terapijskog boljitka, kao i kon-
vencionalnu terapiju koja u prezentiranim ¢lancima
nije izrijekom specificirana. Takoder, nije navedeno da
je ona neucinkovita, nego je snaga dokaza o toj uc¢inko-
vitosti bila slaba, $to je rezultat malenog broja kvalitet-
nih studija i publikacija o toj temi. Ondje gdje je bilo
ponudeno dovoljno kvalitetnih studija, i snaga dokaza
bila je naglasenija, tako da konvencionalna terapija
ima pozitivnu i uvjetnu preporuku u smjernicama
ACR-a (35) i ESCEO-a (8), dok su smjernice OARSI-ja
(36) u tom pogledu neodredene. Na temelju iskustava
stru¢njaka sve se te procedure i dalje mogu preporuciti
kao priprema za medicinsku vjezbu u sklopu multimo-
dalnog pristupa lijecenju OA, iako postoji manjak
znanstvenih dokaza, a spomenute smjernice ne daju
valoriziranu preporuku.

Stoga mozemo zakljuciti da nam moderne tehno-
logije u NFL-u OA pruzaju ve¢i izbor pasivnih oblika
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The literature review that we have cited earlier did
not give a lot of good impressions regarding the use of
traditional or conventional forms of physical therapy
(28), and the same can be said for certain traditional
methods of treatment (cryotherapy, cupping, orthoses)
(29 - 33). Although there is no level of evidence for
their effect on patients suffering from OA, none of the
information suggest that there is no evidence of their
effectiveness. On the other hand, according to the 2019
Osteoarthritis Research Society International (OARSI)
guidelines, hydrotherapy had a strong consensus of ex-
perts (more than 75%) as a recommendation for NPT
of knee OA, with a note that it is not recommended for
patients with significant cardiovascular comorbidity,
although, based on the results of Bernetti et al., this
could not be concluded (32).

Thus, these methods can also be used in some situa-
tions in order to achieve therapeutic improvement, as
well as conventional therapy, which is not explicitly
specified in the presented articles. Also, it is not stated
that this therapy is ineffective, but that the strength of
the evidence on this effectiveness was weak, which is
the result of a small number of quality studies and pub-
lications on the topic. In cases in which sufficient qual-
ity studies were provided, the strength of the evidence
was more pronounced. Therefore, conventional thera-
py has a positive and conditional recommendation in
the ACR (35) and ESCEO (8) guidelines, while the
OARSI guidelines (36) are indefinite in this respect.
Based on the experience of experts, all these proce-
dures can still be recommended as preparation for
medical exercise as part of a multimodal approach to
OA treatment, although there is a lack of scientific evi-
dence and the mentioned guidelines do not provide an
evaluated recommendation.

Therefore, we can conclude that modern technolo-
gies in NPT of OA provide us with a greater choice of
passive forms of physical therapy and contribute to the
successful treatment of OA. However, a sufficient level
of evidence is still non-existent in the aforementioned
guidelines for such forms of OA treatment. The results
of the cited studies (15 — 27) are encouraging so far, but
until we are provided with a higher level of evidence
strength, we cannot simply declare these procedures to
be so much better than all other conventional NPT
methods.

In conclusion, it is safe to say that all the reviewed
methods of NPT have shown a significant level of effi-
cacy in the treatment of OA: they reduced pain and im-
proved the functional abilities and quality of life of the
subjects. This confirmed the need to include NPT in all
algorithms / procedures / guidelines for OA treatment.

CONFELICT OF INTEREST STATEMENT: Authors declare
no conflict of interest.
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fizikalne terapije i pridonose uspjesnom lijecenju OA.
Ipak, jo$ ne postoji dovoljna razina dokaza u prije na-
vedenim smjernicama za takve oblike lijecenja OA.
Rezultati citiranih studija (15 - 27) zasad ohrabruju, ali
sve dok ne dobijemo vi$e razine snage dokaza, ne mo-
zemo te procedure jednostavno proglasiti toliko bolji-
ma od svih ostalih konvencionalnih metoda NFL-a.

U zakljucku mozemo re¢i da su sve proucavane me-
tode NFL-a pokazale izrazitu ucinkovitost u lije¢enju
OA: reducirale su bol i poboljsale funkcionalne spo-
sobnosti i kvalitetu Zivota ispitanika. Time je potvr-
dena i potreba uvrstavanja NFL-a u sve algoritme/po-
stupnike/smjernice lijecenja OA.

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

Sacral stress fractures are divided into fatigue fractures and insufficiency fractures. Fatigue fractures occur in a
normal bone exposed to abnormal or repetitive stresses, whereas insufficiency fractures occur in weakened bones
under normal stress and with no underlying trauma.

Sacral insufficiency fractures are often overlooked causes of nonspecific lumbosacral back pain, especially in
elderly women with underlying osteoporosis. In addition to old age and postmenopausal osteoporosis, other condi-
tions which reduce bone mineral density and present risk factors for the occurrence of insufficiency fractures include:
long-term glucocorticoid and bisphosphonates therapy, long-term vitamin D insufficiency and osteomalacia, renal
osteodystrophy, primary hyperparathyroidism, Paget’s disease, long-term immobilisation and radiotherapy for the
treatment of malignant diseases. There are no typical clinical signs to suggest sacral stress fracture. These fractures are
often associated with degenerative diseases of the spine and intervertebral disc, and they are often accompanied by
pre-existing osteoporotic vertebral compression fractures. Plain radiographs of the spine and pelvis, which are the first
step in diagnostic imaging, are usually non-diagnostic when it comes to sacral fractures. Due to radicular pain symp-
toms, magnetic resonance imaging of the lumbosacral spine is the next step in diagnosis, in which sacral fractures are
often revealed as accidental findings. In this paper, we shall present a case of an elderly patient with multiple comor-
bidities and multiple risk factors, in whose case physical therapy did not prove to be effective. During diagnostic
testing, a subsequent MRI showed an accidental finding confirming the sacral fracture. Furthermore, we shall highlight
the importance of early detection of sacral stress fracture in high-risk patients, in order to avoid unnecessary, and
sometimes invasive, diagnostic procedures and to reduce the possibility of possible complications. The imaging method
of choice for the diagnosis of sacral stress fractures is MRI.

KEey worbps: Fractures, stress — complications, diagnostic imaging, etiology; Low back pain - etiology; Pelvic pain
- etiology; Sacrum - injuries, surgery; Spinal fractures - complications, diagnostic imaging, etiology; Magnetic
resonance imaging; Vertebroplasty — methods

SAZETAK

Stresne prijelome (engl. stress fractures) mozemo podijeliti na prijelome zamora ili stresne prijelome u uzem
smislu (engl. fatigue fractures) i na prijelome u oslabljenoj kosti (engl. insufficiency fractures). Prijelomi zamora nastaju

107


https://doi.org/10.33004/reumatizam-67-2-10
http://creativecommons.org/licenses/by-nc-nd/4.0/legalcode
mailto:fizikalna@kbc-rijeka.hr

Case-based review Veljkovic¢ Vujaklija D., Schnurrer Luke-Vrbanié T. Sacral insufficiency fractures

u zdravoj kosti zbog dugotrajnog ponavljanja neprimjerenog opterecenja, dok prijelomi u oslabljenoj kosti nastaju
spontano, odnosno bez prethodne traume. Prijelomi sakruma u oslabljenoj kosti ¢esto su neprepoznat uzrok krizo-
bolje i boli u zdjelici, posebice u Zena starije dobi s osteoporozom.

Osim starije dobi i postmenopauzalne osteoporoze, rizi¢ni ¢imbenici za prijelom u oslabljenoj kosti jesu dugo-
trajna terapija glukokortikoidima i bisfosfonatima, dugotrajan tezi nedostatak vitamina D i osteomalacija, renalna
osteodistrofija, primarni hiperparatiroidizam, Pagetova bolest, dugotrajna nepokretnost i radioterapija zbog maligne
bolesti.

Specifi¢ni klini¢ki znakovi stresnog prijeloma sakruma ne postoje. Ovakvi prijelomi ¢esto su udruzeni s degene-
rativnim promjenama kraljeznice i intervertebralnog diska, a ¢esto su prisutni i osteoporoti¢ni prijelomi kraljezaka. Na
standardnim radiogramima kraljeznice i zdjelice, koji su prvi korak u slikovnoj dijagnostickoj obradi, prijelomi sakru-
ma najce$ce se ne uocavaju. Zbog Cesto prisutnih radikularnih simptoma sljede¢i dijagnosticki korak jest magnetska
rezonancija lumbosakralne kraljeZnice na kojoj su prijelomi sakruma najcesce slu¢ajan nalaz. Prikazujemo bolesnicu
s multiplim komorbiditetima i vi§estrukim ¢imbenicima rizika kod koje je zbog prolongirane krizobolje provedena
fizikalna terapija s nezadovoljavaju¢im uc¢inkom. Tijekom obrade u¢injena je magnetska rezonancija gdje je kao slu-
¢ajan nalaz potvrden prijelom sakruma. Isticemo vaznost ranog prepoznavanja rizi¢nih skupina pacijenata ¢ime se
postize izbjegavanje suvi$nih, katkad i invazivnih dijagnostickih postupaka. Slikovna metoda izbora za dijagnozu

stresnog prijeloma sakruma jest magnetska rezonancija.

KLjUCNE RIJECI: Prijelomi zamora - dijagnosticki slikovni prikaz, etiologija, komplikacije; KriZzobolja - etiolo-
gija; Zdjeli¢na bol - etiologija; Sakrum - ozljede, kirurgija; Prijelomi kralje$nice - dijagnosticki slikovni prikaz, etiolo-
gija, komplikacije; Magnetska rezonancija; Vertebroplastika - metode

INTRODUCTION

Sacral stress fractures are divided into fatigue frac-
tures and insufficiency fractures (1 - 3). It is crucial to
note the difference between the two, due to the differ-
ent pathophysiological processes they are based upon
and the different approaches to their treatment.

Fatigue fractures occur due to prolonged repetition
of abnormal stresses on normal and healthy bone (usu-
ally related to sports or ones profession) or normal
stresses in abnormal biomechanics (e.g., coxa vara). In
both of the aforementioned cases, bone damage occurs
which exceeds the bone’s ability to restore itself. Fol-
lowing that, there is an increased osteoclastic activity
and cortical bone resorption and, finally, the occur-
rence of fracture. Fatigue fractures most often occur in
lower extremities (4, 5).

Insufficiency fractures occur under normal stresses,
are more common in the elderly, they are usually as-
sociated with osteoporosis, and typically occur in and
around the pelvic bones (6). In addition to old age and
osteoporosis, other risk factors for the occurrence of
insufficiency fractures include: long-term glucocorti-
coid and bisphosphonates therapy, long-term vitamin
D insufficiency and osteomalacia, renal osteodystro-
phy, primary hyperparathyroidism, Paget’s disease,
long-term immobilisation and radiotherapy for the
treatment of malignant diseases (6, 7).

Sacral insufficiency fractures which occur spontane-
ously, with no underlying trauma, are often overlooked
causes of nonspecific lumbosacral back pain in old age,
especially in elderly women with underlying osteopo-
rosis (6). There are no typical clinical signs to suggest
sacral stress fracture, which is why the diagnosis is
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UVOD

Stresne prijelome (engl. stress fractures) mozemo
podijeliti na prijelome zamora ili stresne prijelome u
uzem smislu (engl. fatigue fractures) i na prijelome u
oslabljenoj kosti (engl. insufficiency fractures) (1 - 3).
Njihovo je razlikovanje nuzno s obzirom na razlic¢it pa-
tofizioloski proces u podlozi i razli¢it pristup lije¢enju.

Prijelomi zamora nastaju u zdravoj kosti zbog dugo-
trajnog ponavljanja neprimjerenog opterecenja (naj-
¢esce sportskog ili profesionalnoga) ili pri primjerenim
opterecenjima u poremecenim biomehanickim odno-
sima (npr., coxa vara). U oba slucaja dolazi do ostece-
nja kosti koje nadvlada njezine reparacijske sposobno-
sti. Tada dolazi do pojacane osteoklasti¢ne aktivnosti i
resorpcije kortikalne kosti te, na kraju, do prijeloma.
Prijelomi zamora naj¢esce nastaju na donjim ekstremi-
tetima (4, 5).

Prijelomi u oslabljenoj kosti nastaju pri uobic¢ajenim
opterecenjima, ¢es¢i su u starijih osoba, obi¢no su po-
vezani s osteoporozom te tipicno nastaju na kostima
zdjelice i oko nje (6). Osim starije dobi i osteoporoze,
rizi¢ni su ¢cimbenici dugotrajna terapija glukokortikoi-
dima i bisfosfonatima, dugotrajan tezi nedostatak vita-
mina D i osteomalacija, renalna osteodistrofija, pri-
marni hiperparatiroidizam, Pagetova bolest, dugotraj-
na nepokretnost i radioterapija zbog maligne bolesti
(6, 7).

Prijelomi sakruma u oslabljenoj kosti koji nastaju
spontano, bez prethodne traume, cesto su neprepoznat
uzrok lumbosakralne i zdjeli¢ne boli u starijoj dobi,
posebice u starijih Zena s osteoporozom (6). Specifi¢ni
klini¢ki znakovi ne postoje zbog ¢ega se dijagnoza po-
stavlja kasno, najcesce kao slucajan nalaz (8). Ovakvi
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made late, and they are most often revealed as an acci-
dental finding (8). These fractures are often associated
with degenerative diseases of the spine and interverte-
bral disc, and they are often accompanied by pre-exist-
ing osteoporotic vertebral compression fractures,
which makes the diagnosis even more difficult (9).
Plain radiographs of the spine and pelvis, which are the
first step in diagnostic imaging, are usually non-diag-
nostic when it comes to sacral stress fractures (10, 11).
Due to radicular pain symptoms caused by degenera-
tive changes, magnetic resonance imaging (MRI) of
the lumbosacral (LS) spine is the next step in diagno-
sis, in which sacral fractures are often revealed as ac-
cidental findings. MRI of the pelvis is the most sensi-
tive test in the diagnosis of sacral fractures. Computer-
ised tomography (CT) of the pelvis and bone scintigra-
phy are additional diagnostic methods.

Treatment is mainly conservative, especially when it
comes to fatigue fractures (2). Surgical procedure is in-
dicated if there is severe sacroiliac dysfunction and in-
stability (2).

In recent times, sacroplasty is increasingly being
used in the treatment of sacral fractures, as a minimal-
ly invasive procedure (12).

CASE REPORT

The patient M. L., a 77-year-old woman, was admit-
ted to Clinical Hospital Centre Rijeka for an examina-
tion due to pain in her lower back and hips. The pa-
tient’s medical history revealed that 5 months prior to
this examination, the patient’s plain radiographs of the
LS spine showed vertebral compression fracture of the
second lumbar vertebra (L2) without any previous
trauma or fall. Due to end-stage renal disease, the pa-
tient was treated with chronic (long-term) haemodial-
ysis for 4 years.

During the clinical examination, osteoporotic pos-
ture was evident, in the form of a short torso in relation
to the extremities and a hunched posture. Kidney per-
cussion came back positive. The patient was walking,
by making small steps on a wide surface, without using
any aids. The neurological status of the patient showed
normal muscle strength in the patient’s legs, with pre-
served reflexes and superficial sensation. The Oswestry
Low Back Pain Disability Questionnaire, used for the
measurement of the patient’s functional disability,
showed that the patient had severe functional disabili-
ty, at the score of 57.7% (13).

Bone densitometry (DXA) findings showed osteo-
porosis with a measured T-value of -5.4 at the spine, at
the vertebral level L1 — L4, and -3.0 at the left hip in
total, which confirmed the diagnosis of severe osteo-
porosis with vertebral compression fracture of the sec-
ond lumbar vertebra (L2).
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prijelomi ¢esto su udruzeni s degenerativnim promje-
nama kraljeznice i intervertebralnog diska te s osteo-
poroti¢nim prijelomima kraljezaka, $to dodatno ote-
zava dijagnozu (9). Na standardnim radiogramima
kraljeznice i zdjelice, koji su prvi korak u slikovnoj
dijagnostickoj obradi, stresne frakture sakruma naj-
¢escée se ne uocavaju (10, 11). Zbog Cesto prisutnih ra-
dikularnih simptoma uzrokovanih degenerativnim
promjenama sljedeci dijagnosticki korak jest magnet-
ska rezonancija (MR) lumbosakralne (LS) kraljeznice
na kojoj su prijelomi sakruma najcesce sluc¢ajan nalaz.
MR zdjelice najosjetljivija je pretraga u dijagnostici
prijeloma sakruma. Kompjutorizirana tomografija (CT)
zdjelice i scintigrafija kosti dodatne su dijagnosticke
metode.

Lijecenje je uglavnom konzervativno, posebice pri-
jeloma zamora (2). Kirurski pristup indiciran je pri
teSkom instabilitetu sakruma (2).

U novije vrijeme sakroplastika kao minimalno inva-
zivan postupak sve ¢e§ce nalazi svoje mjesto u lijecenju
prijeloma sakruma (12).

PRIKAZ BOLESNICE

Bolesnica M. L., u dobi od 77 godina, dosla je na pre-
gled u KBC Rijeka zbog boli u krizima i kukovima. Iz
anamneze se saznalo da je prije 5 mjeseci na stan-
dardnim radiogramima LS kraljeznice ustanovljen
kompresivni prijelom trupa drugoga slabinskog (LII)
kraljeska bez prethodne traume ili pada. Zbog termi-
nalne bubrezne bolesti bolesnica je otprije 4 godine
bila na kroni¢noj hemodijalizi.

Klinickim pregledom bio je vidljiv osteoporoti¢an
stav u obliku skrac¢enog trupa u odnosu prema ekstre-
mitetima i pogrbljenog drzanja. Lumbalna sukusija
bila je pozitivna. Bolesnica je hodala sitnim koracima
po $irokoj osnovi bez pomagala. U neuroloskom statu-
su misi¢na je snaga na nogama bila uredna, uz ocuvane
vlastite reflekse i povrsinski osjet. Oswestryjski upitnik
(engl. Oswestry Low Back Pain Disability Questionnai-
re) za procjenu funkcionalne nesposobnosti u bole-
snika s krizoboljom pokazao je tesku funkcionalnu
onesposobljenost od 57,7% (13).

Nalaz denzitometrije skeleta (DXA) pokazao je osteo-
porozu uz izmjerenu T-vrijednost od -5,4 na kraljez-
nici LI - LIV i -3,0 na lijevom kuku ukupno, $to je uz
kompresivni prijelom trupa kraljeska LII potvrdilo
tesku osteoporozu.

Zbog kroni¢ne hemodijalize koju je nalagala termi-
nalna bubrezna bolest lije¢enje osteoporoze u bolesni-
ce bilo je ograni¢eno na nadomjesnu terapiju aktivnim
oblikom vitamina D (kalcitriol). Bolesnica je uklju¢ena
u program fizikalne terapije, ali nije doslo do smanje-
nja intenziteta boli, kao ni do poboljsanja funkcionalne
sposobnosti mjerene oswestryjskim upitnikom za pro-
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Due to chronic (long-term) haemodialysis, which
had to be done for the treatment of end-stage renal dis-
ease, the osteoporosis treatment in the case of this pa-
tient was limited to a replacement treatment with an
active form of vitamin D (calcitriol). The patient was
put on a physical therapy programme, but there was no
improvement with regard to the reduction of pain in-
tensity, nor was there any improvement in the patient’s
functional ability, measured by the Oswestry Low Back
Pain Disability Questionnaire, so, for the aforemen-
tioned reasons, additional radiological tests were per-
formed. Plain radiographs of the thoracic and lumbar
spine showed no new vertebral fractures, but they have
confirmed the diagnosis of vertebral compression frac-
ture of the second lumbar vertebra (L2) (vertebral
body compression corresponding to grade II accord-
ing to the Genant classification of vertebral fractures)
(Figure 1). Plain radiographs of the pelvis have shown
degenerative changes in both coxofemoral joints with
no other signs of pathological remodelling (Figure 2),
and the superposition of bowel loops in the projection
of the sacrum made it impossible to give a more precise
analysis of the bony structure of the sacrum. Due to
persistent pain, during further processing an MRI of
the LS spine was performed, which showed advanced
degenerative changes with neural foraminal stenosis
and, with previously confirmed compression fracture
of the lumbar vertebra L2 (grade II according to the
Genant classification of vertebral fractures), as well as
the fracture of the lumbar vertebra L4 (grade I accord-
ing to the Genant classification of vertebral fractures)
which occurred long before this examination. In addi-
tion to that, spondylolisthesis of L5 vertebra (grade I)
was observed, caused by hypertrophic osteoarthropa-
thy of the intervertebral joints at the same level. At the
L3-L5 level, due to the rotation of the vertebra in the
sagittal plane, the results of the plain radiographs gave
the impression of spondylolisthesis of the L3 vertebra,
but the anterior median line was not disturbed, which
was confirmed by the MRI. An unexpected finding
during the MRI was an extensive oedema of the spongy
bone found in the lateral masses of the sacrum (Figure
3). In addition to the extensive oedema of the sur-
rounding spongy bone (Figure 4), which was shown
through the fat suppression technique, bilateral linear
zones of low signal intensity were observed on the axi-
al sections of the T1-weighted image. This kind of find-
ing is typical for sacral stress fractures. Due to multiple
comorbidities, the patient was treated with conserva-
tive methods of treatment, with an emphasis on bed
rest. During the following two years, the patient went
for regular check-ups. The patient has successfully
completed another cycle of physical therapy, which
included individual medical exercises, as well as elec-
troanalgesia. The Oswestry Low Back Pain Disability
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FIGURE 1. Radiographs of the LS spine showed vertebral
compression fracture of the second lumbar vertebra (L2)
(grade IT according to the Genant classification of vertebral
fractures) with diffuse degenerative changes, hypertrophic
osteoarthropathy of intervertebral joints at the L3-S1 level,
and signs of skeletal osteopenia.

SLIKA 1. Radiogrami LS kraljeznice pokazuju kompresiviu
frakturu kraljeska L2 (2. stupnja prema Genantovoj klasifikaciji)
uz difuzne degenerativne promjene, hipertroficni osteoartritis
intervertebralnih zglobova u segmentima L3 - S1
te osteopenicnu strukturu kosti

cjenu funkcionalne nesposobnosti u bolesnika s kri-
zoboljom, zbog cega je dodatno ucinjena radioloska
obrada. Na standardnim radiogramima prsne i slabin-
ske kraljeznice nisu uoceni novonastali prijelomi kra-
ljezaka, uz potvrdu kompresivnog prijeloma trupa kra-
ljeska LII (smanjene visine trupa koji odgovara 2. stup-
nju prema Genantu) (slika 1.). Standardni radiogrami
zdjelice pokazali su degenerativhe promjene obaju
koksofemoralnih zglobova bez drugih znakova pato-
loske pregradnje (slika 2.), a superpozicija crijevnih
vijuga u projekciji sakruma onemogucila je precizniju
analizu kos$tane strukture sakruma. Zbog trajno pri-
sutnih boli u daljnjoj obradi ucinjen je MR lumbo-
sakralne kraljeznice, koji je pokazao uznapredovale
degenerativne promjene sa suZenjem neuralnih fora-
mena te, uz prije potvrden kompresivni prijelom trupa
kraljeska LII (2. stupanj prema Genantu), i prijelom
trupa kraljeska LIV (1. stupanj prema Genantu) stari-
jeg datuma. Takoder, uocena je spondilolisteza kra-
ljeska LV 1. stupnja, uvjetovana hipertrofi¢cnim osteo-
artritisom intervertebralnih zglobova u istom segmen-
tu. U segmentu LIII - LIV, zbog rotacije kraljezaka u
frontalnoj ravnini, na standardnim se radiogramima
stekao dojam listetickog pomaka kraljeska LIII, no
prednja interkorporalna linija nije bila narusena, $to je
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Questionnaire, used for the measurement of the pa-
tient’s functional disability showed, that the patient’s
functional disability has improved, and that it was now
at the score of 48.88%.

DISCUSSION

Sacral insufficiency fractures can cause low back and
pelvic pain which contribute to the debilitation of the
patient. These fractures can occur spontaneously or
due to small, underlying trauma. The occurrence of
pain is usually acute. Pain is mechanical in nature,
which means that is subsides when the patient is rest-
ing, and it becomes more intense when stress and
strain are placed on the muscles (such as standing or
walking), so in this case moving is usually significantly
more difficult. In rare cases, the pain may be clearly
localised in the sacral region. At times, patients may
experience radicular symptoms in their legs. There-
fore, it is difficult to diagnose a patient based on their
medical history and clinical examination and the diag-
nosis is often made late or delayed (9).

Diagnosis is further complicated by the fact that
sacral fractures are not usually shown on a plain radio-
graph of the lumbar spine and pelvis, and the fact that
degenerative changes of the spine, osteoporosis and
osteoporotic vertebral fractures are common findings,
which can lead to misdiagnosis and complicate the di-
agnosis of sacral insufficiency fractures (14, 15).

When it comes to risk factors, the patient whose case
is described in this case report had the factors of old
age and severe osteoporosis with osteoporotic verte-
bral fractures as well as chronic end-stage renal disease
due to which she had to be treated with haemodialysis.
Low back pain was additionally caused by degenerative
changes and instability of the lumbar spine. Consider-
ing the fact that the pain did not subside after the ap-
plied physical therapy, the patient was subjected to fur-
ther diagnostic processing. Standard radiographic test-
ing typically did not indicate a sacral fracture. Howev-
er, what did indicate this was an accidental finding on
the MRI of the LS spine. In the study conducted by
Cabarrus et al., out of 108 insufficiency fractures in the
pelvic region, which were detected with a pelvic MRI
or LS spine MRI, only 16 (14.8%) of those fractures
were diagnosed by plain radiographs of the pelvis or LS
spine, and only 3.8% (2 out of 53) of them were found
to be sacral fractures. This fact clearly confirms that, in
most cases, it is not possible to diagnose or rule out
pelvic fractures, least of all fractures in the sacral area,
through the use of plain radiographs. On a plain radio-
graph, the presence of a sclerotic line in the bone, a
cortical rupture, or a visible fracture gap indicate an
insufficiency fracture (15).

Sacral fractures, in addition to insufficiency frac-
tures, are often experienced by athletes, as fatigue frac-
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FIGURE 2. Plain radiograph of the pelvis showed signs of
femoroacetabular impingement and bone spurs at the muscle
attachments to the pelvic girdle.

SLIKA 2. Standardni radiogram zdjelice pokazuje znakove
femoroacetabularnog sraza i kostana izvucenja na hvatistima
tetiva zdjelicnog obruca

potvrdio i MR. Neocekivan nalaz na MR-u bio je opse-
zan edem spongioze lateralnih masa sakruma (slika 3.).
Na aksijalnim presjecima u T1 mjerenoj slici uocene su
obostrane linearne zone slabog intenziteta signala uz
opsezan okolni edem spongioze kosti prikazan tehni-
kom supresije masti (slika 4.). Takav je nalaz tipican za
stresne prijelome sakruma. S obzirom na viSestruke
komorbiditete, bolesnica je konzervativno lije¢ena s
naglaskom na mirovanju. Tijekom sljedece dvije godi-
ne odlazila je na redovite kontrole. Proveden je jo$
jedan ciklus fizikalne terapije koji je ukljucivao indi-
vidualne medicinske vjezbe, uz elektroanalgeziju, sa
zadovoljavaju¢im uspjehom. Oswestryjski upitnik za
procjenu funkcionalne nesposobnosti pokazao je sni-
zenje stupnja funkcionalnog onesposobljenja, s vrijed-
nosti od 48,88%.

RASPRAVA

Prijelomi sakruma u oslabljenoj kosti mogu uzroko-
vati boli u donjem dijelu leda i zdjelici koje onespo-
sobljuju bolesnika. Mogu nastati spontano ili zbog vrlo
male traume. Nastup boli najéesce je akutan. Bol je me-
hanicka karaktera, tj. smanjuje se mirovanjem, a poja-
¢ava pri opterecenju (stajanje, hod), tako da je kretanje
najcesce znatno otezano. Rjede bol moze biti jasno lo-
kalizirana u predjelu sakruma. Katkad bolesnici imaju
radikularne simptome u nogama. Stoga se dijagnoza
tesko postavlja na osnovi anamneze i klinickog pregle-
da te je ¢esto odgodena (9).

Postavljanje dijagnoze dodatno otezava ¢injenica da
se prijelom sakruma najc¢e$¢e ne prikazuje na stan-
dardnoj radiografskoj snimci slabinske kraljeznice i
zdjelice, a uobicajen su nalaz i degenerativne promjene
kraljeznice, osteoporoza i osteoporoti¢ni prijelomi
kraljezaka, $to sve moze voditi prema krivoj dijagnozi i
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tures that occur due to stress that is placed on normal
bone (4, 5, 16). When it comes to insufficiency frac-
tures in the pelvic area, in 70% of patients two or more
fractures are present at the same time (15, 17, 18). In
88% of patients, sacral fractures are associated with pu-
bic rami fractures and / or parasymphyseal fractures
(17), and somewhat less frequently, with acetabular
fractures and fractures in the area of the wing (ala) of
the ilium (18).

According to De Smet et al,, there are initial changes
in the sacrum with consequent mechanical stress on
other pelvic bone structures (17).

Sacral fractures are also one of the possible compli-
cations after surgical stabilisation of the lumbar spine
(19, 20). A sacral fracture associated with grade II
spondylolisthesis at the L5-S1 level, caused by spondy-
lolysis, which, most likely, occurred as a consequence
of pathological anterior shear force, has also been de-
scribed (21). Considering that sacral fracture is one of
the possible complications after surgical stabilisation
of the spine, and due to the low sensitivity of radiogra-
phy, in elderly patients with spondylolisthesis for
whom surgical treatment is planned, it is recommend-
ed to perform an MRI of the spine and the sacrum dur-
ing preoperative preparation in order to exclude or
confirm the underlying sacral insufficiency fracture
(19, 21).

In everyday clinical work, and due to the often-pres-
ent radicular symptoms caused by degenerative chang-
es of the spine, the next diagnostic step, after plain ra-
diographs, is the MRI (9, 22). This was also the case
with the patient whose case is described in this case
report. MRI of the pelvis shows almost 100% sensitiv-
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FIGURE 3. Pathologically increased signal of lateral

| masses of the sacrum shown on the MRI of the LS
spine. Sagittal sections through the LS spine

(STIR image) show a pathological increase in the

. signal of the lateral masses of the sacrum along

with signs of discopathy and foraminal stenosis along
% the lumbar level of the spine.

SLIKA 3. Patoloski povisen signal lateralnih masa

{ sakruma na MR-u LS kraljeznice. Sagitalni presjeci

. kroz LS kraljeznicu (slika mjerena STIR-om) pokazuju
|| patolosko povisenje signala lateralnih masa sakruma

i znakove diskopatije te foraminalne stenoze duz
lumbalnog segmenta kraljeznice

otezati postavljanje dijagnoze prijeloma sakruma u
oslabljenoj kosti (14, 15).

Bolesnica koju smo prikazale u ovom radu od rizi¢-
nih je ¢imbenika imala stariju dob i tesku osteoporozu
s osteoporoti¢nim prijelomom kraljeska te kroni¢nu
bubreznu bolest u terminalnoj fazi zbog ¢ega je prove-
dena hemodijaliza. Boli u donjem dijelu leda dodatno
su uzrokovale i degenerativne promjene te nestabilnost
slabinske kraljeznice. Budud¢i da se nakon primijenjene
fizikalne terapije bol nije smanjila, bolesnica je dodat-
no dijagnosticki obradena. Standardna radiografska
obrada tipi¢no nije upucivala na prijelom sakruma,
nego je to bio slu¢ajan nalaz na MR-u lumbosakralne
kraljeznice. U radu Cabarrusa i suradnika od 108 pri-
jeloma u oslabljenoj kosti u podruéju zdjelice, otkrive-
nih s pomoc¢u MR-a zdjelice ili MR-a lumbosakralne
kraljeznice, na standardnim je radiogramima zdjelice
ili lumbosakralne kraljeznice dijagnosticirano samo
njih 16 (14,8%), a od toga tek 3,8% (2/53) prijeloma
sakruma. To jasno potvrduje da standardni radiogrami
najcesc¢e ne mogu dijagnosticirati ni iskljuciti prijelom
u podrudju zdjelice, ponajmanje prijelom u podrucju
sakruma. Na standardnom radiogramu prisutnost
skleroti¢ne linije u kosti, prekid kortikalisa ili vidljiva
frakturna pukotina upozoravaju na prijelom u oslab-
ljenoj kosti (15).

Prijelomi sakruma, osim u oslabljenoj kosti, nastaju
i u sportasa kao prijelomi zamora u zdravoj kosti zbog
preopterecenja (4, 5, 16). Kod prijeloma u oslabljenoj
kosti u podrucju zdjelice u 70% bolesnika prisutna su
istodobno dva prijeloma ili je prisutno vise njih (15, 17,
18). U 88% bolesnika prijelomi sakruma udruzeni su s
prijelomima grana pubicnih kostiju i/ili parasimfizeal-
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FIGURE 4. On the T1-weighted image, axial sections through the sacrum show linear zones of low signal intensity, which can be
seen bilaterally in the areas extending through lateral masses of the sacrum and which correspond to fracture lines. The extensive
high signal zones in the STIR image (last image on the right) correspond to the oedema of the surrounding spongy bone.

No pathological changes of the SI joints were observed.

SLIKA 4. Transverzalni presjeci kroz sakrum obostrano u podrucju lateralnih masa sakruma pokazuju linearne zone niskog signala
u slici mjerenoj T1, koje odgovaraju frakturnim linijama. Opsezne zone visokog signala u slici mjerenoj slici STIR-om
(krajnje desna slika) odgovaraju edemu spongioze okolne kosti. SI zglobovi uredna su prikaza

ity during the detection of insufficiency fractures in the
pelvic area and it showed better results in fracture de-
tection than the CT scan. Cabarrus et al. state that,
through the MRI, they have managed to detect 128 out
of 129 (99%) fractures in 63 of 64 (98%) patients, while
the CT scan revealed only 89 out of 129 (69%) frac-
tures in 34 of 64 (53%) patients (15).

Typical signs of fracture that were visible on the MRI
were bone marrow oedema and fracture gaps. Fracture
gaps are most visible in sequences in T1 (spin-lattice)
relaxation time. Bone marrow oedema is presented as
a region of high intensity in sequences in T2 (spin-
spin) relaxation time with fat suppression and in STIR
sequences, as well as a region of low intensity in se-
quences in T1 (spin-lattice) relaxation time in relation
to the surrounding normal bone. MRI has an almost
100% sensitivity for detecting spongy bone oedema,
but it is a relatively nonspecific sign present in various
bone-related pathological conditions, ranging from re-
active oedema due to mechanical stress, oedema relat-
ed to postconcussional syndrome, to processes related
to inflammation and tumours (15). During the inter-
pretation of MRI findings, it should be taken into ac-
count that a fracture gap is not always visible and that
diagnostic errors are possible, especially in patients
with malignant diseases. However, in almost 90% of
insufficiency fractures, bone marrow oedema and frac-
ture gaps are present at the same time (15).

In the differential diagnosis, primary malignant dis-
ease or metastatic lesions in malignant disease and os-
teomyelitis are most often considered.

Sacral insufficiency fracture most commonly affects
both sacral alae and is vertical in shape. The horizontal
component, which usually passes through the verte-
bral body of the second sacral (S2) vertebra (22), is also
common. Fractures are most visible on oblique coronal
sections through the sacrum. The bone scintigraphy
which utilizes technetium, shows a typical pattern of
pathological accumulation of radiopharmaceuticals

Reumatizam 2020;67(2):107-117

ne regije (17), a nesto rjede s prijelomima u podrucju
acetabuluma i krila crijevne kosti (18).

Prema De Smetu i suradnicima, inicijalne su pro-
mjene na sakrumu s posljedi¢nim mehanickim pre-
opterecenjem na ostalim zdjeli¢nim kos$tanim struktu-
rama (17).

Prijelomi sakruma takoder su jedna od mogucih
komplikacija poslije kirurske stabilizacije lumbalne
kraljeznice (19, 20). Opisan je i prijelom sakruma po-
vezan sa spondilolistezom 2. stupnja segmenta LV - SI,
uzrokovanom spondilolizom, a najvjerojatnije kao
posljedica patoloske anteriorne sile smicanja (21). Bu-
du¢i da je prijelom sakruma moguca komplikacija
kirurske stabilizacije kraljeznice, a s obzirom na nisku
osjetljivost radiografije, u starijih bolesnika sa spon-
dilolistezom kod kojih se planira kirursko lijecenje
preporucuje se tijekom preoperativne pripreme uciniti
MR kraljeznice i sakruma te tako iskljuciti ili eventual-
no potvrditi podleze¢i prijelom sakruma u struktural-
no oslabljenoj kosti (19, 21).

U svakodnevnom klinickom radu, a zbog ¢esto pri-
sutnih radikularnih simptoma uzrokovanih degenera-
tivnim promjenama kraljeznice, nakon standardnih
radiograma sljedeci dijagnosticki korak jest MR (9,
22). Tako je bilo i u bolesnice koju prikazujemo. MR
zdjelice pokazuje gotovo 100%-tnu osjetljivost pri
otkrivanju prijeloma u oslabljenoj kosti u podrudju
zdjelice te nadmasuje CT. Cabarrus i suradnici navode
da su s pomoc¢u MR-a otkrili 128 od 129 (99%) prije-
loma u 63 od 64 (98%) bolesnika, dok je primjenom
CT-a otkriveno samo 89 od 129 (69%) prijeloma u 34
od 64 (53%) bolesnika (15).

Tipi¢ni znakovi prijeloma vidljivi na MR-u jesu edem
kosti i frakturna pukotina. Ona se najbolje prikazuje na
sekvencijama u mjernom vremenu T1. Edem kosti pri-
kazuje se kao podrucje visokog intenziteta na sekvenci-
jama u mjernom vremenu T2 sa supresijom masti i na
sekvencijama STIR te kao podrucje smanjenog intenzi-
teta na sekvencijama u mjernom vremenu T'1 u odnosu
prema okolnoj normalnoj kosti. MR ima gotovo stopo-
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(on the posterior scan) in the shape of the letter H (the
so-called H sign, the Honda sign or the butterfly sign).
In other words, two vertical lines in the area of the
sacral alae connected by a horizontal line are shown. It
should be noted that, sometimes, the accumulation
pattern may be incomplete, e.g., if one vertical compo-
nent is missing. The sensitivity of scintigraphy in de-
tecting sacral insufficiency fractures is very high (96%),
with a positive predictive value of 92% (23).

Although the CT scan has a lower sensitivity than
the MRI (between 60 and 75%), this radiological tech-
nique can also help to distinguish between insufficien-
cy fractures and malignant bone remodelling, due to a
better presentation of cortical destruction, and a clear-
er picture of possible fracture gap spread, as well as the
neural foraminal stenosis affected areas, which is espe-
cially important when planning treatment with the sa-
croplasty procedure (15, 24).

On the other hand, in comparison to the CT scan,
the MRI is significantly better in detecting lesions of
soft tissue structures. In sacral fractures, oedema of the
surrounding soft tissue is less common (in 36% of cas-
es) than in pubic bone fractures (65% of cases) or ace-
tabular fractures (64% of cases), as well as the proximal
part of the femur (51% of cases) (15).

Cabarrus et al. showed that soft tissue lesions on the
MRI were detected in 99% of patients compared to
only 12.6% of these lesions that were visible on the CT
scan (15). It should be noted that both methods are sig-
nificantly better at detecting acetabular and sacral frac-
tures compared to plain radiography (15, 25).

Sacral insufficiency fracture treatment is mostly
treated with conservative methods of treatment. The
usual approach to treatment includes bed rest during
the course of 3 to 6 months, which causes accelerated
bone mineral density (BMD) loss. Other unwanted
complications for people who are on prolonged bed
rest (and immobilised) include thromboembolism and
the occurrence of decubitus ulcers with secondary in-
fections (26).

Early mobilisation, on the other hand, stimulates
osteoblast activity and new bone formation. Weight-
bearing exercises and hydrotherapy are standard
methods during rehabilitation (27). Pain management
is important in the treatment of sacral insufficiency
fractures. Non-steroidal anti-inflammatory drugs
(NSAIDs) are widely used, but they should be used
with caution, as some studies indicate that such drugs
may lead to bone mineral density loss and that they
can slow down fracture healing by disrupting endo-
chondral ossification (28, 29). Treatment with paraver-
tebral injections with an oxygen-ozone mixture has
also shown encouraging results in the treatment of
opioid-resistant pain (30).
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stotnu osjetljivost za detekciju edema spongiozne kosti,
no to je relativno nespecifi¢an znak koji je prisutan kod
razli¢itih patoloskih stanja Sto zahvacaju kost, pocevsi
od reaktivnog edema zbog mehanickog preopterecenja,
postkontuzijskog edema do upalnih i tumorskih proce-
sa (15). Tijekom interpretacije nalaza MR-a treba uzeti
u obzir da frakturna pukotina nije uvijek vidljiva te su
moguce dijagnosticke pogreske posebice u bolesnika s
malignim bolestima. Ipak, u gotovo 90% prijeloma u
oslabljenoj kosti istodobno su prisutni edem kosti i
frakturna pukotina (15).

U diferencijalnoj dijagnozi naj¢es¢e u obzir dolaze
primarna maligna bolest ili metastatske lezije kod ma-
ligne bolesti te osteomijelitis.

Prijelom sakruma u oslabljenoj kosti naj¢esce zahva-
¢a oba krila i vertikalnog je oblika. Cesta je i horizon-
talna komponenta koja obi¢no prolazi trupom drugo-
ga sakralnog (SII) kraljeska (22). Prijelomi su najvidlji-
viji na kosim koronalnim presjecima kroz sakrum. Na
scintigrafiji skeleta tehnecijem vidi se tipican obrazac
patoloskog nakupljanja radiofarmaka (na posterior-
nom skenu) u obliku slova H (tzv. znak H ili znak
Honda ili znak leptira), tj. prikazuju se dvije vertikalne
linije u podruéju krila sakruma spojene horizontal-
nom linijom. Treba naglasiti da katkad obrazac na-
kupljanja moze biti nepotpun, npr., ako nedostaje jed-
na vertikalna komponenta. Osjetljivost scintigrafije pri
otkrivanju prijeloma sakruma u oslabljenoj kosti
veoma je visoka (96%-tna), s pozitivnom prediktiv-
nom vrijednosti od 92% (23).

Iako CT ima manju osjetljivost od MR-a (izmedu 60
i 75%), i ta radioloska tehnika moze pomodi pri razli-
kovanju prijeloma u oslabljenoj kosti i maligne pre-
gradnje kosti, i to zbog boljeg prikaza destrukcije kor-
tikalisa, a jasniji je i prikaz eventualnog $irenja fraktur-
ne pukotine i zahvac¢anja neuralnih foramena, $to je
osobito vazno pri planiranju lije¢enja metodom sakro-
plastike (15, 24).

S druge strane, MR je u usporedbi s CT-om znatno
bolji pri detekciji lezija mekotkivnih struktura. Kod
prijeloma sakruma edem okolnoga mekog tkiva rjede
je prisutan (u 36%) nego kod prijeloma u podrucju pu-
bi¢nih kosti (65%) ili acetabuluma (64%), kao i proksi-
malnog dijela femura (51%) (15).

Cabarrus i suradnici pokazali su da su lezije mekih
tkiva na MR-u prepoznate u 99% bolesnika u uspored-
bi s njih tek 12,6% vidljivih na CT-u (15). Valja nagla-
siti da su obje metode znatno bolje u detekciji prije-
loma acetabuluma i sakruma u usporedbi sa stan-
dardnom radiografijom (15, 25).

Lije¢enje prijeloma sakruma u oslabljenoj kosti
uglavnom je konzervativno. Uobicajen pristup jest
mirovanje tijekom 3 - 6 mjeseci, §to dovodi do ubr-
zanoga gubitka mineralne gustoce kosti. NeZzeljene
komplikacije dugotrajnog mirovanja jesu i trombo-
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In recent times, sacroplasty is increasingly being
used in the treatment of sacral stress fractures, as a
minimally invasive procedure. It is intended to rapidly
relieve the symptoms of clinical conditions, primarily
pain, which allows early mobilisation of such patients
(12). Vertebroplasty is a technique based on injecting
polymethyl methacrylate (PMMA) cement into the
fracture gap area. The two biggest challenges of this
technique are safe needle insertion and safe cement ex-
trusion. Cement injection into the sacrum was origi-
nally used to treat painful skeletal metastases, and
twenty years ago it was first performed in the treatment
of osteoporotic fractures of the sacrum (31).

There are several ways of performing sacroplasty,
which differ primarily in terms of the method of ap-
proach and the insertion of the needle. A posterior ap-
proach is typically used when, through the use of fluo-
roscopy or, less commonly, a CT scan, an 11- or
13-gauge bone biopsy needle is inserted percutane-
ously through the sacral cortex, in a plane parallel to
the SI (sacroiliac) joint. When using the approach
along the longitudinal axis, the needle is inserted in the
caudocranial direction, along the sacral Y-axis (the
longitudinal axis of the sacrum). The mediosagittal ap-
proach requires a postoperative magnetic resonance
imaging, due to the fact that the needle passes through
the central canal of the sacrum, so it is necessary to
confirm that the tip of the needle is located more to the
caudal end than the distal end of the thecal sac. The
occurrence of complications in sacroplasty are rare.
The highest risk is that of cement leakage outside the
fracture gap into the sacral foramina and spinal canal.
Neuritis of the sacral spinal nerve 1 (S1) has been de-
scribed as a consequence of cement migration after sa-
croplasty (32). Cement leakage into the paraspinal soft
tissues holds no major clinical significance. As with
vertebroplasty, complications of venous thromboem-
bolism and nerve damage are possible (32, 33). Given
the importance of fracture gap localisation and exten-
sion for a satisfactory sacroplasty outcome, Gesa Bak-
ker, et al. have proposed a classification of sacral frac-
tures, divided into 3 groups: (i) group A includes frac-
tures that have no mechanical importance and frac-
tures with no cortical disruption, (ii) group B is formed
by complete fractures of the sacral alae, starting in the
anterior cortical bone or fractures which affect the
neural foramina and the sacral canal, and (iii) group C
includes fractures in the sacral corpus with fracture
lines continuing to the anterior or posterior cortical
bone or the sacral foramina (24).

Several other methods for the treatment of sacral
fractures have been described, such as balloon-assisted
sacroplasty, kyphoplasty, or transiliosacral screw inser-
tion fluoroscopic techniques, but in clinical practice
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embolijska bolest te razvoj dekubitusa sa sekundarnim
infekcijama (26).

Rana mobilizacija, s druge strane, potice aktivnost
osteoblasta i stvaranje nove kosti. Vjezbe opterecenja i
hidroterapija standardne su metode tijekom rehabilita-
cije (27). Kontrola boli vazna je u lijecenju prijeloma
sakruma u oslabljenoj kosti. Nesteroidni protuupalni
lijekovi u $irokoj su uporabi, no potreban je oprez s
obzirom na to da pojedine studije navode kako takvi
lijekovi mogu smanyjiti mineralnu gustocu kosti te us-
poravaju cijeljenje prijeloma narusavaju¢i enhondral-
no okostavanje (28, 29). Ohrabrujuce rezultate u lije-
¢enju boli rezistentne na opioide pokazalo je i lijece-
nje paravertebralnim injekcijama mjesavine kisika i
ozona (30).

U novije vrijeme sakroplastika kao minimalno inva-
zivan postupak sve ¢e$ce nalazi svoje mjesto u lijecenju
stresnih prijeloma sakruma. Namijenjena je brzom
olaksavanju klini¢kih tegoba, ponajprije boli, $to omo-
gucava ranu mobilizaciju takvih bolesnika (12). Verte-
broplastika je tehnika koja se temelji na injiciranju po-
limetilmetakrilatnog (PMMA) cementa u podrucje
frakturne pukotine. Dva najveca izazova ove tehnike
jesu sigurno uvodenje igle i sigurna ekstruzija cemen-
ta. Injekcija cementa u sakrum prvotno se rabila za
lijecenje bolnih kostanih rasadnica (metastaza), a prije
dvadesetak godina prvi je put izvedena radi lijecenja
osteoporoti¢nog prijeloma sakruma (31).

Vise je nacina izvodenja sakroplastike koji se razliku-
ju ponajprije s obzirom na nacin pristupa i uvodenje
igle. Tipi¢no se rabi straznji pristup kada se pod kontro-
lom fluoroskopije ili rjede CT-a perkutano kroz sakralni
korteks, u ravnini paralelnoj sa SI zglobom, uvodi igla
za biopsije kosti od 11 ili 13 G. Kod pristupa po uzduz-
noj osi igla se uvodi u kaudokranijalnom smjeru duz
longitudinalne osi sakruma. Mediosagitalni pristup na-
laze postproceduralni slikovni prikaz magnetskom re-
zonancijom buduci da igla prolazi centralnim kanalom
sakruma pa je potrebno potvrditi da se vrh igle nalazi
kaudalnije od distalnog kraja duralne vrec¢e. Komplika-
cije sakroplastike rijetke su. Najvisi je rizik od curenja
cementa izvan frakturne pukotine u sakralne foramene
i spinalni kanal. Opisan je neuritis Zivca S1 kao poslje-
dica migracije cementa poslije sakroplastike (32). Cure-
nje cementa u paraspinalna meka tkiva bez veceg je
klini¢ckog znacenja. Kao i kod vertebroplastike, moguce
su komplikacije venska embolija i neuralna ostecenja
(32, 33). S obzirom na vaznost lokalizacije i ekstenzije
frakturne pukotine za zadovoljavajuci ishod sakropla-
stike, Gesa Bakker sa suradnicima predlozila je klasifi-
kaciju prijeloma sakruma u 3 grupe: (i) grupa A obu-
hvaca prijelome bez mehanickog znacenja koji ne za-
hvacaju kortikalis, (ii) grupu B ¢ine potpuni prijelomi
krila sakruma s prekidom anteriornog kortikalisa ili
koji zahvacaju neuralne foramene i sakralni kanal, (iii)
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these methods have not been increasingly implement-
ed so far (34 - 36).

Surgical methods of treatment are indicated in pa-
tients in whom conservative methods of treatment
have not yielded any positive results. The challenge of
surgical treatment is to achieve satisfactory stability in
an already structurally weakened bone. By performing
stabilisation using transiliac-transsacral screws, mobil-
ity is achieved in a significant number of patients with
a satisfactory effect on the absence of pain (37). Better
interfragmentary compression is achieved through the
placement of a transsacral plate (38). Iliosacral screw
fixation ((ISS) is a commonly used treatment method,
but some studies have shown that through this method
satisfactory mechanical stability is not achieved, which
leads to displacement and instability of the screws (39).
Lumbosacral fixation technique is indicated in patients
with neurological complications due to unstable sacral
fractures (40).

CONCLUSION

Sacral insufficiency fractures which occur in the
structurally weakened bone are often overlooked
causes of nonspecific lumbosacral back pain, especially
in elderly women with underlying osteoporosis. Plain
radiographs of the pelvis are often non-diagnostic
when it comes to this type of fractures, and the diag-
nostic imaging method of choice is MRI, which is also
confirmed in our case report. Inflammation or malig-
nant disease must first be excluded through the process
of differential diagnosis. Treatment is mainly per-
formed through conservative methods, and in recent
times, sacroplasty is increasingly being used in the
treatment of sacral fractures, as a minimally invasive
procedure.

CONFLICT OF INTEREST STATEMENT: Authors declare
no conflict of interest.
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grupa C obuhvaca prijelome korpusa sakruma s povise-
njem prema anteriornom ili posteriornom korteksu ili
sakralnim foramenima (24).

Opisano je jo$ nekoliko metoda za lijecenje prijelo-
ma sakruma poput sakroplastike s balonom, kifopla-
stike ili fluoroskopskog postavljanja transiliosakralnih
vijaka, ali u klini¢koj praksi te metode dosad nisu znat-
nije zazivjele (34 - 36).

Kirur$ke metode lijecenja indicirane su u pacijenata
kod kojih konzervativno lijecenje nije dalo rezultata.
Izazov kirurskog lijec¢enja jest posti¢i zadovoljavajucu
stabilnost u ve¢ strukturalno oslabljenoj kosti. Stabiliza-
cijom s pomocu transilijakalno-transsakralnih vijaka
postiZe se mobilnost u znatnog broja bolesnika uz zado-
voljavajuci ucinak na izostanak boli (37). Bolja interfra-
gmentarna kompresija postize se postavljanjem transsa-
kralne ploce (38). Iliosakralna fiksacija vijcima Cesto je
upotrebljavana metoda lijec¢enja, no neka su istrazivanja
pokazala da se ovom metodom ne postize zadovoljava-
juc¢a mehanicka stabilnost, $to dovodi do pomicanja i
nestabilnosti vijaka (39). Lumbosakralna fiksacija indi-
cirana je u bolesnika s neuroloskim komplikacijama
zbog nestabilnog prijeloma sakruma (40).

ZAKLJUCAK

Prijelomi sakruma u strukturalno oslabljenoj kosti
¢esto su neprepoznat uzrok lumbalne i zdjeli¢ne boli
bez prethodne traume, osobito u Zena starije dobi s
osteoporozom. Na standardnim radiogramima zdjeli-
ce ovi se prijelomi rijetko uocavaju, a dijagnosticka
metoda izbora jest MR, $to je potvrdeno i u nasem pri-
kazu bolesnice. Diferencijalno dijagnosticki ponajprije
treba iskljuciti upalni ili maligni proces. Lijecenje je
uglavnom konzervativno, a u novije vrijeme sakropla-
stika kao minimalno invazivan postupak sve ce$ce na-
lazi svoje mjesto pri lijecenju prijeloma sakruma u
oslabljenoj kosti.

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

PROFESSOR SYLEJMAN REXHEPI, MD, PHD
(6 November 1953 - 24 July 2020)

rofessor Sylejman (Kadrush)

Rexhepi, MD, PhD passed away
on July 24, 2020 at the age of 66
after contracting coronavirus. He
was a distinguished internist-rheu-
matologist and university professor
with a 40-year career at the Uni-
versity Clinical Center in Kosovo
(UCCK). He is deeply mourned by
his wife Mevlyde, his children
Mjellma, Blerta, Lura, and Gresa,
grandchildren Heron, Troja, and
Diell, as well as other family mem-
bers and friends.

Professor Sylejman Rexhepi was
born on November 6, 1953 in Feri-
zaj, where he completed his pri-
mary and secondary education. He
graduated from the Faculty of
Medicine at the “Hasan Prishtina”
University of Prishtina in 1979, and
completed his specialization in In-
ternal Medicine at the University of
Nish in 1985. He continued his
postgraduate studies in Rheuma-
tology at the University of Zagreb
in 1987, where he received a Master
of Medical Sciences degree in 1991.
Eager for further education and
learning, he enrolled in PhD stud-
ies at the “Hasan Prishtina” Univer-
sity in Prishtina, earning his Doc-
tor of Medical Sciences degree in
1997.

His work experience was exten-
sive. He started working as a gen-
eral practitioner at the Primary
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Health Center in Ferizaj on March
12, 1979. From 1983 to 1990 he was
employed in the UCCK Depart-
ment of Internal Medicine. During
the 1990s, Kosovo experienced
political challenges when Serbian
forces suppressed its autonomy,
which caused high unemployment.
A large number of Kosovars work-
ing in the public sector lost their
jobs, and thus Professor Rexhepi
established his own private clinic
“Rheuma” in Ferizaj and in Prishti-
na in 1990. After Kosovo attained
independence in 1999, he resumed
his position at the UCCK, where he
worked until his retirement in
2018. He was head of the Rheu-
matology Department from 1999
to 2012. In 2012 the Rheumatology
Clinic was established, and Pro-
fessor Rexhepi was appointed its
Director, a position he held until
2015. His colleagues consider him
the main contributor to the de-
velopment of rheumatology in
Kosovo.

Professor Rexhepi was also head
of the Department of Internal
Medicine for several years. He had
an excellent relationship with his
patients. A great listener, he was
known among his patients as a
physician who “could cure with his
kind words”. They were allowed to
express their major concerns and
always felt understood. In addition,

Professor Rexhepi taught Internal
Medicine courses at the “Hasan
Prishtina” University of Prishtina
Faculty of Medicine from 1987 to
2019, first as a teaching assistant,
and later as an Assistant Professor
and Associate Professor. He edu-
cated new generations of students
of General Medicine, Dentistry,
Physiotherapy, and Nursing, acting
as a facilitator in bringing across
information and new concepts in
the field of internal medicine. He
used a democratic and proactive
system of teaching, allowing stu-
dents to participate in the decision-
making process during the semes-
ter. He was also a strong advocate
of bringing the real world to the
classroom by incorporating au-
thentic case studies of patients with
various diseases. His door was al-
ways open for students to discuss
any questions that they might have.
His goal was to provide a learning
experience that would enable the
student to have the opportunity to
effectively contribute and excel in
the medical environment.
Professor Rexhepi led a scientific
project on Rheumatic Fever. One of
his main contributions in the early
phase of development of rheuma-
tology in Kosovo was the organiza-
tion of five symposiums on rheu-
matic fever and one on ankylosing
spondylitis in the period 1987-
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1989. It is of crucial importance to
highlight that he was the organizer
of four symposiums: Updates in
Rheumatology in 2001, 2002, 2003,
and 2006. From 1995 to 2018, he
was a mentor and committee mem-
ber for numerous PhD and master
candidates. Also, he was chairman
and member of the Specialist Ex-
amination Committee during the
period 1999-2018. He also served
as a mentor or committee member
for specialist exams in the fields of
Internal Medicine, Rheumatology,
Allergology with Immunology, En-
docrinology, etc. Besides, he was
head of the Nursing and Midwifery
Department from March 2016 to
2018.

A big step for Kosovo rheumatol-
ogy was the establishment of the
Association of Rheumatologists of
Kosovo, with Professor Rexhepi as
president from 2012. Largely owing
to his efforts, the association was
very active — he was organizing
chairman of four National Rheu-
matology Congresses with inter-
national participation. The main
topics of the congresses included
rheumatoid arthritis, osteoporosis,
and other rheumatic diseases. The
meetings and exchange of experi-
ences among various health care
professionals contributed to the ad-
vancement of Kosovo rheumatolo-
gy. Fortunately, Professor Rexhepi
had an extended network estab-
lished during his participation in
numerous conferences around the
world, which made it possible to
bring many well-known rheuma-
tologists to Kosovo.

Professor Rexhepi authored the
university textbook “Rheumatolo-
gy’ (2006) for medical students
and rheumatology residents of the
“Hasan Prishtina” University of
Prishtina. He coordinated and con-
tributed to the Albanian transla-
tion of a University of Oxford text-
book on Rheumatology. Another
contribution was his translation of
the textbook Propedeutics in Inter-
nal Medicine; he also prepared

Reumatizam 2020;67(2):118-122

Chapter 11, Examination of the lo-

comotor system (Prishtina, 2016).
Professor Rexhepi published pa-

pers in internationally renowned

journals as well as books. He par-
ticipated in over 50 international
and national conferences. His re-
search work was mainly in the field
of internal medicine, rheumatoid
arthritis, disease-modifying anti-
rheumatic drugs (DMARDs), com-
bined therapy with methotrexate,
and osteoporosis. His contribu-
tions appeared in international
journals such as Arthritis Research
and Therapy, Clinical and Experi-
mental Rheumatology, The Journal
of Rheumatology, Annals of the

Rheumatic Diseases, Arthritis &

Rheumatology, Reumatizam, Open

Access Macedonian Journal Medi-

cal Science, Medical Archive, Ma-

teria Socio Medica, Acta Rheuma-
tologica, and many others. Further-
more, he was an active member on

a QUEST-RA group project with

rheumatoid arthritis patients that

involved many European countries.
His awards, memberships, and
activities include:

2007-2020: member of the Croa-
tian Society for Rheumatology
(HRD), which is part of the Euro-
pean League Against Rheuma-
tism (EULAR)

2009-2020: reviewer in the journal
Medicus, Macedonia

2010-2020: member of the Edito-
rial Board of Medicus, Mace-
donia

2011: award for the presentation
of an original scientific work at
the Rheumatology International
Congress (BRIC) in Tokyo

2011-2012: president of the Koso-
vo Osteoporosis Association

2012-2020: president of the Asso-
ciation of Rheumatologists of
Kosovo

2015-2020: member of the Inter-
national Osteoporosis Federation
(IOF)

2016: reviewer in the journal Reu-
matizam, Croatia

Professor Rexhepi took part in
different professional training pro-
grams. More specifically, in 1983 he
was an Internal Medicine resident
at the University Hospital in Bolo-
gna. He also completed a postgrad-
uate course in Internal Medicine-
Rheumatology at the University of
Hamburg in 2002.

Professor Rexhepi was an exem-
plary professor as well as a man of
broad culture. He was not only a
dedicated and hard-working physi-
cian, but also a noble, loyal, and
charismatic person, a very passion-
ate man who deeply cared about
people. The moment you spoke to
him about medicine, his eyes would
light up. His work on improve-
ments in the treatment of rheumat-
ic diseases, with his two daughters
and other professionals in the field,
provided ongoing hope and opti-
mism. Every day, for him, was a gift
of the opportunity to care for pa-
tients in their most vulnerable
times. Despite the stress and long
hours away from home and family,
he never stopped helping people.
He really loved his work, and being
fit and healthy, he wanted to give
his utmost to educate new genera-
tions of doctors and cure patients.

He was a beloved husband, fa-
ther, grandfather, and friend who
loved to entertain. To those close to
him, he was known as a great bas-
ketball player, a man with a beauti-
ful handwriting, good at keeping
confidences, and a guardian angel
to his friends. As an enthusiastic
explorer, he always wanted to learn
about new cultures through travel-
ling and keeping memories alive
through photography, which he
adored. He enjoyed spending time
with his family and loved ones. His
wife remembers him as her soul-
mate and a people person with an
open heart for everyone. He turned
every little daily annoyance or hap-
piness into a story, and he shared
all those stories joyfully. Professor
Rexhepi touched many lives, in-
cluding those of the people he
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worked with, and especially his two
daughters who followed him in his
profession.

Professor Rexhepi had good con-
nections with Croatian rheumatol-
ogy, marked by close collaboration.
He actively participated in almost all
Croatian national rheumatology
congresses, published articles in the
journal Reumatizam, and reviewed

manuscripts. Also, Croatian rheu-
matologists were always pleased to
accept invitations for lectures at
rheumatology congresses and other
events in Kosovo. Apart from his
professional and scientific achieve-
ments, the Croatian rheumatology
community will always remember
Professor Rexhepi for his exception-
al kindness and friendship.

Professor  Sylejman  Rexhepi
passed away prematurely, leaving
an irreplaceable gap both for his
family and friends, as well as for his
patients and the whole medical
community.

On behalf of the

Croatian Society for Rheumatology

BRANIMIR ANIC
AND SIMEON GRAZIO

PROE. DR. SC. SYLEJMAN REXHEPI

rof. dr. sc. Sylejman (Kadrush)

Rexhepi preminuo je 24. srpnja
2020. u dobi od 66 godina od po-
sljedica koronavirusne bolesti. Bio
je ugledan internist-reumatolog i
sveucili$ni profesor s 40-godisnjim
iskustvom rada u Univerzitetskome
klinickom centru Kosova (UKCK).
Za njim tuguju supruga Mevlyde,
njegova djeca Mjellma, Blerta, Lura
i Gresa, unuci Heron, Troja i Diell,
kao i drugi clanovi obitelji i pri-
jatelji.

Prof. Sylejman Rexhepi roden je
6. studenoga 1953. u Urosevcu,
gdje je zavr$io osnovnu i srednju
$kolu. Diplomirao je na Medicin-
skom fakultetu Sveucilista u Pristi-
ni ,Hasan Prishtina“ 1979., a spe-
cijalizirao je internu medicinu na
Sveucilistu u Nisu 1985. godine.
Poslijediplomski sveucilisni studij
Reumatologija nastavio je na Sveu-
¢ilistu u Zagrebu 1987., a diplomi-
rao je 1991. godine stekavsi titulu
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magistra znanosti. Budu¢i da je
imao Zelju za daljnjim obrazova-
njem i usavr§avanjem, upisao je i
poslijediplomski sveucilisni dok-
torski studij na Medicinskom fa-
kultetu Sveudilista u Pristini ,,Ha-
san Prishtina® na kojem je diplo-
mirao 1997. stekavsi tako titulu
doktora znanosti.

Njegovo radno iskustvo bilo je
opsezno i dugogodisnje. 12. ozujka
1979. poceo je raditi kao lije¢nik
opce/obiteljske medicine u Domu
zdravlja u UroSevcu. Od 1983. do
1990. radio je u Zavodu za inter-
nu medicinu UKCK-a. Tijekom
1990-ih Kosovo je bilo suoceno s
politickim izazovima i previranji-
ma kada su oruzane snage Republi-
ke Srbije pokusale ukinuti auto-
nomiju Kosova, §to je uzrokovalo
visoku stopu nezaposlenosti. Velik
broj Kosovljanina zaposlenih u jav-
nom sektoru izgubio je posao,
stoga je 1990. prof. Rexhepi odlu-

¢io osnovati svoje privatne klinike
»Rheuma“ u Uro$evcu i Pridtini.
Nakon §to je Kosovo proglasilo ne-
ovisnost 1999., prof. Rexhepi nasta-
vio je raditi u UKCK-u, gdje je bio
zaposlen sve do svojeg umirovlje-
nja 2018. Od 1999. do 2012. bio je
kao procelnik Zavoda za reumato-
logiju. Godine 2012. osnovana je
Klinika za reumatologiju, a prof.
Rexhepi imenovan je njezinim
predstojnikom i tu je funkciju
obavljao sve do 2015. Njegovi su-
radnici smatraju da je upravo on
najvise pridonio razvoju reumato-
logije na Kosovu.

Prof. Rexhepi nekoliko je godina
radio i kao procelnik Zavoda za in-
ternu medicinu. Imao je odli¢an
odnos sa svojim pacijentima. Uvi-
jek je imao vremena da ih saslusa,
a medu njima je bio poznat kao
»lije¢nik koji lije¢i lijepim rijeci-
ma“. Njegovi su pacijenti uvijek
mogli slobodno re¢i sto ih mucdi i
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uvijek su se u njegovu drustvu osje-
¢ali shvaceno. Uz prije navedeno
radno iskustvo prof. Rexhepi drzao
je i predavanja iz predmeta Interna
medicina na Medicinskom fakul-
tetu SveuciliSta u Pristini ,,Hasan
Prishtina“ od 1987. do 2019., gdje
je prvo bio zaposlen kao stru¢ni su-
radnik u nastavi (asistent), a poslije
kao docent i izvanredni profesor.
Pomogao je obrazovati nove gene-
racije studenata u podrucju opce
medicine, stomatologije, fiziotera-
pije i sestrinstva te je kao posrednik
pokusao objasniti i prenijeti podat-
ke i nove koncepte u podrucju in-
terne medicine. Sluzio se demo-
kratskim i proaktivhim sustavom
predavanja, dopustajuci studenti-
ma da sudjeluju pri donosenju od-
luka tijekom semestra. Bio je i velik
zagovornik uvodenja primjera iz
»stvarnog Zivota“ u ucionicu, a to
je ¢inio ukljucivanjem stvarnih i
autenti¢nih studija bolesnika u ko-
jima su opisani pacijenti s razlici-
tim bolestima. Njegova su vrata
uvijek bila otvorena pacijentima
koji su htjeli s njim razgovarati o
bilo kakvim pitanjima. Njegov je
cilj bio da studentima pruzi pou¢no
iskustvo koje bi im omogucilo da se
djelotvorno istaknu i pridonesu
podrudju medicine.

Prof. Rexhepi bio je i voditelj
znanstvenog projekta o reumatskoj
groznici. Jedan od njegovih glavnih
doprinosa u ranoj fazi razvoja reu-
matologije na Kosovu bila je orga-
nizacija pet znanstvenih simpozija
o reumatskoj groznici i jednoga
znanstvenog simpozija o ankilo-
zantnom spondilitisu u razdoblju
od 1987. do 1989. Iznimno je vazno
navesti ¢injenicu da je upravo prof.
Rexhepi organizirao cetiri znan-
stvena simpozija: Novosti u Reu-
matologiji 2001., 2002., 2003. i
2006. godine. Od 1995. do 2018.
obavljao je funkcije mentora i ¢lana
povjerenstva pri obranama radova
mnogih kandidata za titulu doktora
znanosti i doktora medicine. Bio je
predsjednik i ¢lan Stru¢nog ispit-
nog povjerenstva u razdoblju od
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1999. do 2018. godine. Takoder,
obavljao je i funkcije mentora ili
¢lana povjerenstva za specijalistic-
ke ispite iz podru¢ja interne medi-
cine, reumatologije, alergologije i
imunologije te endokrinologije.
Osim toga, bio je i procelnik Zavo-
da za sestrinstvo i primaljstvo od
ozujka 2016. do 2018. godine.

Velik korak za kosovsku reuma-
tologiju bilo je osnivanje Udruge
reumatologa Kosova, ¢iji je pred-
sjednik od 2012. bio upravo prof.
Rexhepi. Uvelike zahvaljuju¢i nje-
govim naporima, ova Udruga bila
je iznimno aktivna — prof. Rexhe-
pi organizirao je Cetiri Nacionalna
reumatoloska kongresa s meduna-
rodnim sudjelovanjem, kojima je i
predsjedao. Neke od glavnih tema
tih kongresa bile su reumatoidni
artritis, osteoporoza i druge reu-
matske bolesti. Okupljanje i raz-
mjena iskustava medu raznim
zdravstvenim stru¢njacima prido-
nijeli su napretku kosovske reu-
matologije. Sre¢om, prof. Rexhepi
uspio je tijekom godina svojeg su-
djelovanja na mnogobrojnim kon-
ferencijama diljem svijeta usposta-
viti §iroku mrezu poznanstava, §to
je omogucilo dolazak mnogih po-
znatih reumatologa na Kosovo.

Prof. Rexhepi napisao je i sveuci-
lisni udzbenik ,Reumatologija“
(2006.) za studente medicine i spe-
cijalizante reumatologije s Medi-
cinskog fakulteta Sveucilista u Pri-
§tini ,,Hasan Prishtina“ Koordini-
rao je i pridonio prijevodu udzbe-
nika o reumatologiji sa Sveucilista
u Oxfordu na albanski. Jo$ jedan od
njegovih doprinosa bio je njegov
prijevod udzbenika ,,Propedeutika
interne medicine®, a bio je odgovo-
ran i za pripremu 11. poglavlja ,,Is-
pitivanje lokomotornog sustava“
(Pristina, 2016.).

Radovi prof. Rexhepija objavlje-
ni su u medunarodno priznatim
casopisima, a bio je autor i nekoliko
knjiga. Sudjelovao je na vise od 50
medunarodnih i domacih kon-
ferencija. Njegov istrazivacki rad
uglavnom je bio usredotocen na
podrucje interne medicine, reuma-

toidnog artritisa, antireumatskih

lijekova koji modificiraju tijek bo-

lesti (DMARD), kombinirane tera-
pije metotreksatom i osteoporoze.

Njegovi su radovi objavljeni i u

medunarodnim c¢asopisima kao §to

su: Arthritis Research & Therapy,

Clinical and Experimental Rheu-

matology, The Journal of Rheuma-

tology, Annals of the Rheumatic Di-

seases, Arthritis & Rheumatology,

Reumatizam, Open Access Macedo-

nian Journal of Medical Sciences,

Medical Archives, Materia Socio

Medica, Acta Rheumatologica i

mnogim drugima. Nadalje, bio je

aktivan clan grupe QUEST-RA na
projektu koji je ukljucivao paci-

jente s reumatoidnim artritisom, a

u kojem su sudjelovale i mnoge

druge europske zemlje.

U nastavku navodimo neka od
njegovih clanstava te nagrade i ak-
tivnosti:

2007. - 2020.: ¢lan Hrvatskoga reu-
matoloskog drustva (HRD), koje
je dio Europske lige protiv reu-
matizma (EULAR)

2009. - 2020.: recenzent u casopisu
Medicus, Makedonija

2010. - 2020.: ¢lan uredni$tva caso-
pisa Medicus, Makedonija

2011.: nagrada za predstavljanje
izvornoga znanstvenog rada na
Medunarodnome reumatoloskom
kongresu (BRIC) u Tokiju

2011. - 2012.: predsjednik Udruge
za osteoporozu Kosova

2012. - 2020.: predsjednik Udruge
reumatologa Kosova

2015. - 2020.: ¢lan Medunarodne
zaklade za osteoporozu (engl. In-
ternational Osteoporosis Founda-
tion — IOF)

2016.: recenzent u casopisu Reuma-
tizam, Hrvatska.

Prof. Rexhepi sudjelovao je u
razli¢itim programima struc¢nog
osposobljavanja. Konkretno, 1983.
g. radio je kao specijalizant interne
medicine u Sveucili$noj klinickoj
bolnici u Bologni. Takoder, zavrsio
je poslijediplomski studij Interne
medicine i Reumatologije na Sveu-
¢ilistu u Hamburgu 2002. godine.
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Prof. Rexhepi bio je uzoran pro-
fesor, ovjek razlicitih interesa i $i-
roke kulture. Nije bio samo izni-
mno predan i marljiv lije¢nik nego
i plemenita, odana i karizmati¢na
osoba te vrlo strastven covjek koje-
mu je iznimno stalo do ljudi. Kada
biste s njim poceli razgovarati o
medicini, o¢i bi mu odmah zasjale.
Njegov rad na poboljsanjima u lije-
¢enju reumatskih bolesti, tijekom
kojeg je suradivao sa svoje dvije
kéeri i drugim stru¢njacima iz tog
podrudja, mnogima je pruzio osje-
¢aje trajne nade i optimizma. Za
njega je svaki dan bio dar ostvari-
vanja mogucnosti da se brine za
svoje pacijente u njihovim najranji-
vijim trenutcima. Unato¢ stresu i
razdvojenosti od svojeg doma i
svoje obitelji nikada nije prestao
pomagati ljudima. Doista je volio
S$VOj posao, pazio je na svoje zdrav-
lje i kondiciju, htio je dati sve od
sebe u obrazovanju i poucavanju
novih generacija doktora te pri lije-
cenju pacijenata.

Bio je voljeni muz, otac, djed i
prijatelj koji je volio zabavu. Njego-
vi najblizi znali su ga i kao odli¢nog
kosarkasa, covjeka koji je imao pre-
divan rukopis, kojemu se uvijek
moglo povjeriti, a njegovi prijatelji
smatrali su ga andelom cuvarom.
Bio je entuzijast za istraZivanje, vo-
lio je uciti o novim kulturama na
putovanjima i hvatati te trenutke i
sjecanja u fotografijama, a fotogra-
firanje je bilo i njegov omiljeni
hobi. Volio je provoditi vrijeme sa
svojom obitelji i svojim najmiliji-
ma. Njegova supruga pamtit ¢e ga
kao svoju srodnu dusu i ekstroverta
koji je bio omiljen u drustvu i uvi-
jek otvoren prema svima. Od svake
male neprilike ili vesele situacije
znao je napraviti pricu koju je s
odusevljenjem prepri¢avao drugi-
ma. Prof. Rexhepi imao je ulogu u
zivotima mnogih ljudi, uklju¢ujudi
i svoje suradnike, a posebno u zivo-
tima svojih dviju kéeri koje su slije-
dile njegov primjer te su i same
odabrale ovu struku.

Prof. Rexhepi imao je brojna po-
znanstva medu hrvatskim reuma-
tolozima, a s mnogima od njih
ostvario je i blisku suradnju. Bio je
aktivan sudionik na gotovo svim
hrvatskim reumatoloskim kongre-
sima, njegovi radovi objavljeni su u
¢asopisu Reumatizam, a radio je i
kao recenzent raznih radova. Hr-
vatski reumatolozi uvijek su rado
prihvacali pozive za predavanja na
reumatoloskim kongresima i dru-
gim dogadanjima na Kosovu. Uz
njegova iznimna profesionalna i
znanstvena postignuca, hrvatska
reumatoloska zajednica uvijek ce se
sjecati prof. Rexhepija zbog njegove
iznimne ljubaznosti i prijateljstva.

Prof. Sylejman Rexhepi prerano
je preminuo, Cime je ostavio go-
lemu i nezamjenjivu prazninu u
zivotima svoje obitelji i prijatelja,
ali i svojih pacijenata i cjelokupne
zdravstvene zajednice.

Uime

Hrvatskoga reumatoloskog drustva
BRANIMIR ANIC I SIMEON GRAZIO

http://www.reumatologija.org

http://www.reumatizam.hlz.hr
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and Visibility of Scholarly Publications (https://bit.ly/2qVgJvs).
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jeta, naglasak je na autorima i specifi¢cnostima iz Hrvatske i susjed-
nih zemalja, odnosno napretku reumatologije i srodnih struka u
tim zemljama. Cilj internacionalizacije Casopisa je objavljivanje
najboljih reumatoloskih istraZivanja i prakse te pracenje napretka
reumatoloske struke i pridruzenih zdravstvenih profesija u Hrvat-
skoj i susjednim zemljama.
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kongresa i simpozija u sklopu trajne medicinske izobrazbe. Casopis
objavljuje i novosti iz stru¢ne literature (kao prosireni sazetak) i krat-
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stru¢nih drustava iz Hrvatske i susjednih drzava. Radovi mogu biti
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se privuklo ¢itateljstvo iz Hrvatske i drugih zemalja. Radovi se objav-
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Upute autorima u skladu su s preporukama Medunarodnog
odbora urednika medicinskih ¢asopisa (International Committee
of Medical Journal Editors - ICMJE; http://icmje.org/icmje-re-
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org), a eticki standardi sukladni su onima Odbora publicisticke eti-
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Science Editors — CSE; http://bit.ly/2WvbCxK).

Takoder se mogu konzultirati relevantni znanstveni standardi
EQUATOR mreze koji su dostupni na http://www.equator-net-
work.org/.

Uredni$tvo Reumatizma podupire principe integriteta, transpa-
rentnosti i kvalitete u komunikaciji prije i nakon objavljivanja ra-
dova u skladu sa Sarajevskom deklaracijom (Sarajevo Declaration
on Integrity and Visibility of Scholarly Publications; http://bit.
ly/2qVgJvs/).).

Sadrzaj iz ¢asopisa Reumatizam smije se bez naknade rabiti u
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-
tog dopustenja izdavaca.
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Rukopisi se dostavljaju elektroni¢kom postom (glavni-urednik-
reumatizam@reumatologija.org i urednik-reumatizam@reumato-
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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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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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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.

Reumatizam 2020;67(2)



	Blank Page



