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VISE OD OPTERECENJA ZGLOBA
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Pretilost i s njom povezani metaboli¢ki sindromi povezani su s brojnim reu-
matskim bolestima; upalnim, degenerativnim i metabolickim. Debljina ima
dvojaku ulogu u reumatskim bolestima; biomehanic¢ko opterecenje, ali i ra-
zvoj upale kroz endokrinu aktivnost masnog tkiva i lu¢enje adipokina (leptin,
rezistin i visfatin). Mehanicko opterecenje je samo djelomi¢no odgovorno za
biomehanic¢ke promjene zglobova, jer se visceralno masno tkivo sastoji od
adipocita, preadipocita, ali i imunoloskih stanica poput T stanica, eozinofila,
B regulacijskih stanica i makrofaga. Adipokini koji se naj¢esée povezuju s imu-
nopatogenezom muskuloskeletnih bolesti jesu leptin, adiponektin, visfatin i
rezistin. Kod pretilosti je poviSena aktivacija T pomoénih stanica 1 (Th1)iTh17
te aktivacija B i T regulatornih stanica, dok je razina Th2 stanica snizena, a
povedano je luéenje proupalnih citokina kao sto su IL-1, IL-6 i TNF-a. Debljina
utjece na tezinu klinicke slike, te moze promijeniti terapijski odgovor bolesnika
oboljelih od reumatskih bolesti. Koncentracije vecine adipokina u debljini
uglavnom rastu, a oni djeluju na hrskavicu zgloba i destruktivno i protektivno.
Adipokine ne izluéuju samo adipociti ved i razne stanice u strukturi zgloba,
kao $to su hondrociti, sinovijalni fibroblasti i suphondralni osteoblasti. Najvise
podataka o humoralnim udincima adipokina postoji u modelima OA i RA.
Rezultati istrazivanja pokazuju da razine adiponektina i leptina u krvi koreliraju
s aktivnosti OA i RA neovisno o indeksu tjelesne mase. U razvoju osteoartritisa
upravo je debljina glavni sistemski rizi¢ni ¢imbenik, $to zbog biohemanickog
opteredenja, ali i upalnih citokina izlu¢enih iz masnog tkiva. U prilog cinjenici
da je debljina vise od samog opeterecenja zgloba govori to da je znacajan
rizicni ¢imbenik i za osteoartritis Saka. Povezanost OA $aka i debljine tumadi se
ponajprije humoralnim mehanizmima i djelovanjem adipokina, u prvom redu
leptina, na matriksne metaloproteinaze hrskavice. Reumatoidni artritis (RA)
najcesca je sistemska upalna reumatska bolest. RA i debljina su usko negativno
povezane, upravo zbog adipocitokina (leptina, adiponektina i visfatina) koji su
klju¢ni u povezanosti RA i debljine. Masno tkivo kao aktivni endokrini organ
lu¢i upalne medijatore (adipokine); TNFa, IL6, leptin i rezistin koji pojacavaju si-
stemsku upalu, intenzitet sinovitisa te pojacavaju aktivnost RA. Adipokini mogu
lokalno stimulirati upalne citokine te su involvirani u progresiju RA neovisno o
debljini. (1) Disfunkcija regulatornih B-stanica u masnom tkivu moze pridonijeti
progresiji adipoznog tkiva i pretilosti, kao i razvoju RA. Pretile osobe ¢esto imaju
izrazenije simptome RA u smislu jacdih bolova, izrazenije jutarnje ukocenosti
te umora. Indeksi aktivnosti bolesti kao $to je DAS 28 mogu biti znacajno
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visi Cak i bez strukturnog ostecenja zgloba. Funkcionalna onesposobljenost
mjerena HAQ-om (engl. Health Assessment Questionnaire) znatno je veca u
pretilih u usporedbi s bolesnicima s RA normalne tjelesne teZine. U¢inkovitost
medikamentozne terapije (sintetskih DMARD-ova i bioloske terapije) moze biti
znacajno smanjena u pretilih osoba. Cilj kojem tezimo u lijeéenju RA - remisija
se teze postize i odrzava. RA je neovisni rizi¢ni ¢imbenik za kardiovaskularne
bolesti, a debljina taj rizik jos dodatno povedava. lako je RA sistemska bolest,
viSak kilograma i biomehanicki dodatno opterecuje zglobove, povecavajuéi
bol i funkcionalna ogranic¢enja. Smanjenje tjelesne mase vec za 5-10% moze
smanjiti upalu, poboljsati odgovor na lijecenje i kvalitetu Zivota. 27% bolesnika
oboljelih od psorijati¢nog artritisa / psorijati¢ne bolesti ima metabolicki sin-
drom, a njih 45% je pretilo. Etiologija te poveznice nije u potpunosti jasna, ali
kao mogudi ¢imbenici navode se socijalna izolacija, depresija, fizi¢ka inaktiv-
nost, visokokalori¢na prehrana i konzumacija alkohola. U populaciji bolesnika
sa PsA lijec¢enih TNF-inhibitorima debljina, i to osobito pretilost, povezana je s
losijim odgovorom na sve sintetske DMARD-ove i sve TNF-inhibitore (2,3). U li-
teraturi nema longitudinalnih podataka o povezanosti debljine i ankilozantnog
spondilitisa. U nekoliko klini¢kih studija u bolesnika s AS-om ustanovljeno je
da je visi BMI povezan s aktivnosti bolesti mjerenom BASDAI-jem (engl. Bath
Ankylosing Spondylitis Disease Activity Index), a u jednom istraZivanju nadena
je pozitivna korelacija visceralnoga masnog tkiva s BASDAI-jem. Debljina je
povezana i s losijim odgovorom na infliksimab u bolesnika s AS-om (1). Uri¢ni
artritis je metabolicka bolest koja nastaje zbog taloZenja kristala mononatrijevih
uratnih kristala u zglobovima i posljedi¢nog artritisa. Debljina je poznati faktor
rizika u patogenezi gihta, a serumske razine uri¢ne kiseline u pozitivnoj su ko-
relaciji s ITM-om. Opseg visceralnih masnoca najsnaznije pridonosi povisenim
razinama uri¢ne kiseline i sniZzenju njezina klirensa. lako se gubitak tjelesne
mase preporucuje u sveobuhvatnom pristupu lijecenju uri¢nog artritisa, ucinak
smanjenja tjelesne mase na razine uri¢ne kiseline nije proucavan (1). Debljina
je jedna od rizi¢nih ¢imbenika za bolesti iz skupine izvanzglobnog reumatizma,
te je Cesto povezana s bolovima u peti kao posljedicom plantarnog fasciitisa,
te petnog trna. U nizu istrazivanja nadeno je da je debljina nezavisni ¢imbenik
rizika i za razvoj sindroma karpalnog kanala. Tjelovjezba je neizostavan dio
lijecenja debljine. Vjezbanje ima analgetski uc¢inak, povecava misiénu snagu
i poboljsava funkciju. Vjezbanje snizuje razinu serumskih proupalnih citokina.
Kontinuirano provodena vjezba pokazuje antiinflamatorni uc¢inak snizenjem
serumskih razina CRP-a, TNF-a i IL-6, a povisuje razine interleukina 10 (IL-10) i
antagonista receptora interleukina 1 (IL-1Ra). Brojne studije pokazuju znatnu
medusobnu povezanost izmedu muskuloskeletnih bolesti i stupnja debljine.
Najvise dokaza postoji o povezanosti debljine i osteoartritisa (OA), ali zbog
debljine kao stanja kroni¢ne upale sve je vise dokaza o utjecaju debljine i na
upalne reumatske bolesti. Zaklju¢no, debljina znacajno povedava rizik od razvo-
ja bolesti lokomotornog sustava, prvenstveno kroz mehanicko opterecenje ali
i upalni uc¢inak posredovan citokinima iz masnog tkiva. Kontrola tjelesne mase
i pravilna fizicka aktivnost su klju¢ni u oéuvanju misi¢no-kostanog zdravlja, te
boljoj kontroli i lije¢enju upalnih reumatskih bolesti.
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OBESITIY AND MUSCULOSCELETAL DISEASES:
MORE THAN JOINT BURDEN

School of medicine Zagreb, Clinic for rheumatic diseases and rehabilitation, Clinical hospital Center Zagreb

Obesity and related metabolic syndromes are associated with numerous rheu-
matic diseases; inflammatory, degenerative and metabolic. Obesity has a dual
role in rheumatic diseases; biomechanical load, but also the development of
inflammation through the endocrine activity of adipose tissue and the secre-
tion of adipokines (leptin, resistin and visfatin). Mechanical load is only partly
responsible for biomechanical changes in joints, because visceral fat tissue
consists of adipocytes, preadipocytes, but also immune cells such as T cells,
eosinophils, B regulatory cells and macrophages. The adipokines that are asso-
ciated with the immunopathogenesis of musculoskeletal diseases are leptin,
adiponectin, visfatin and resistin. In obese patients increased is activation of T
helper cells 1(Th1)and Th17, and activation of B regulatory cells, T regulatory
cells and Th2 cells is decreased. Secretion of pro-inflammatory cytokines such
as IL-1, IL-6 and TNF-a is increased. Obesity affects the severity of the clinical
picture and can change the therapeutic response of patients with rheumatic
diseases. The concentrations of most adipokines generally increase in obe-
sity, and they have both destructive and protective effects on joint cartilage.
Adipokines are not only secreted by adipocytes, but also by various cells in
the joint structure, such as chondrocytes, synovial fibroblasts and subchondral
osteoblasts. The most data on the humoral effects of adipokines exist in models
of OA and RA. Research results show that blood levels of adiponectin and
leptin correlate with the activity of OA and RA, regardless of body mass index.
Obesity is the main systemic risk factor in the development of osteoarthritis,
due to the biochemical burden but also to inflammatory cytokines secreted
from adipose tissue. The fact that obesity is more than just a burden on the
joint is supported by the fact that it is also a significant risk factor for hand
osteoarthritis. The association between hand OA and obesity is primarily expla-
ined by humoral mechanisms and the action of adipokines, primarily leptin,
on cartilage matrix metalloproteinases. RA is an independent risk factor for
cardiovascular disease, and obesity further increases this risk. Although RA is
a systemic disease, excess weight also places additional biomechanical strain
on the joints, increasing pain and functional limitations. A 5-10% reduction in
body weight can reduce inflammation, improve response to treatment, and
improve quality of life. 27% of patients with psoriatic arthritis/psoriatic disease
have metabolic syndrome, and 45% of them are obese. The etiology of this
association is not fully understood, but social isolation, depression, physical
inactivity, high-calorie diet, and alcohol consumption have been suggested
as possible factors. In the population of patients with PsA treated with TNF
inhibitors, obesity, especially obesity, is associated with a poorer response to
all synthetic DMARDs and all TNF inhibitors (2,3). There are no longitudinal
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data in the literature on the association between obesity and ankylosing spon-
dylitis. In several clinical studies in AS patients, it was established that a higher
BMI is associated with disease activity measured by BASDAI (Bath Ankylosing
Spondylitis Disease Activity Index), and in one study, a positive correlation of
visceral fat tissue with BASDAI was found. Obesity is also associated with a
worse response to infliximab in patients with AS (1). Gout is a metabolic disease
that results from the deposition of monosodium urate crystals in the joints and
the resulting arthritis. Obesity is a known risk factor in the pathogenesis of gout,
and serum uric acid levels are positively correlated with BMI. Visceral fat mass
is the most important contributor to elevated uric acid levels and decreased
uric acid clearance. Although weight loss is recommended as a comprehensive
approach to the treatment of gout, the effect of weight loss on uric acid levels
has not been studied (1). Obesity is a risk factor for extra-articular rheumatic
diseases and is often associated with heel pain due to plantar fasciitis and heel
spurs. Several studies have found that obesity is an independent risk factor
for carpal tunnel syndrome. Exercise is an essential part of obesity treatment.
Exercise has an analgesic effect, increases muscle strength and improves fun-
ction. Exercise lowers serum pro-inflammatory cytokines. Continuous exercise
shows anti-inflammatory effects by reducing serum levels of CRP, TNF-a and
IL-6, and increases levels of interleukin 10 (IL-10) and interleukin 1 receptor
antagonist (IL-1Ra). Numerous studies show a significant correlation between
musculoskeletal diseases and the degree of obesity. In conclusion, obesity
significantly increases the risk of developing diseases of the musculoskeletal
system, primarily through mechanical stress but also through the inflammatory
effect mediated by cytokines from adipose tissue. Body weight control and
proper physical activity are key in maintaining musculoskeletal health, and in
better controlling and treating inflammatory rheumatic diseases.
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