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Ce nu este cunoscut, deocamdata, la subiectul abordat

Frecventa factorilor de risc pentru dezvoltarea ateroscle-
rozei la copiii cu artrita juvenila idiopatica nu sunt pe deplin
elucidati, in functie de formele clinice, activitatea si durata
maladiei.

Ipoteza de cercetare

Frecventa factorilor de risc cardiovasculari este diferita
pentru diferite forme clinice ale artritei juvenile idiopatice,
durata si activitatea maladiei.

Noutatea adusa literaturii stiintifice din domeniu

A fost stabilit, ca la copiii cu artritd juvenila idiopatica se
atesta o frecventa crescuta a factorilor de risc cardiovasculari,
in functie de forma clinica, activitatea si durata maladiei.

Rezumat

Introducere. Patologia reumatica are o prevalentd crescutd
de boli cardiovasculare. Rolul inflamatiei sistemice in accelerarea
patologiei cardiace in artrita reumatoida este principala cauza de
deces, cu o ratd de mortalitate cardiovasculard cu 50% mai mare
in populatia generald. Evaluarea riscului cardiovascular este re-
comandatd la toti pacientii cu artritd reumatoidd. Homocisteina
este prezentd in concentratii inalte la pacientii cu artrita reumato-
id4, spre deosebire de grupul de control. Tindnd cont de faptul cd
urmarile clinice ale procesului aterosclerotic in populatia adulta
incep in copilarie, introducerea masurilor preventive la copiii cu
artritd juvenild idiopaticd este un subiect de mare importanta.

Material si metode. In studiul clinic prospectiv au fost inclusi
79 de pacienti cu diagnosticul de artrita juvenila idiopatica, stabilit
conform criteriilor ILAR. Varsta medie a subiectilor a constituit
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What is not known, about the topic

The frequency of risk factors, observed in the develop-
ment of atherosclerosis in children with juvenile idiopathic
arthritis is not completely studied depending on the clinical
forms, the activity and duration of the disease.

Research hypothesis

The frequency of cardiovascular risk factors is various for
each clinical form of juvenile idiopathic arthritis, as well as for
various duration and activity of the disease.

Article’s added novelty on the scientific topic

[t was established that children with juvenile idiopathic
arthritis have an increased frequency of cardiovascular risk
factors depending on the clinical form of the disease, its acti-
vity and duration.

Abstract

Introduction. Rheumatic pathology has an increased preva-
lence of cardiovascular disease. The role of systemic inflammation
in the acceleration of cardiac pathology development in rheuma-
toid arthritis is the leading cause of death, with a cardiovascu-
lar mortality rate higher by 50% in the general population. The
assessment of cardiovascular risk is being recommended for all
patients with rheumatoid arthritis. Homocysteine has been ob-
served in high concentrations in patients with rheumatoid ar-
thritis, in comparison to the control group. Considering that the
clinical consequences of the atherosclerotic process in the adult
population start during childhood, the introduction of preventive
measures for children with juvenile idiopathic arthritis is a matter
of utmost importance.

Material and methods. In this prospective clinical study, there
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129,4 luni. Examinari biochimice efectuate: colesterol total, trigli-
ceride, glicemia. Homocisteina a fost dozata la 36 de copii.

Rezultate. Studiul, efectuat pe 79 de copii cu artrita juvenild
idiopaticd, a evidentiat prezenta factorilor de risc cardiovasculari
precum: sedentarismul (21,5%), istoricul familial de boli cardio-
vasculare (17,8%), colesterolul total crescut (37,5%), trigliceridele
crescute (29,2%), hiperglicemia (12,1%). Concentratia homocis-
teinei serice a fost crescuta in 72,2% de cazuri.

Concluzii. Prezenta factorilor de risc cardiovasculari tradi-
tionali la copiii cu artritd juvenila idiopaticd, asociat dislipidemiei
si hiperhomocisteinemiei, manifesta un risc crescut fatd de bolile
cardiovasculare. In rezultat, este recomandati reevaluarea anuali
a acestor factori de risc la copiii cu artrita juvenila idiopatica si cu
activitate inaltd a bolii.

Cuvinte cheie: artrita juvenila idiopaticd, disfunctie endotelia-
14, colesterol total, trigliceride, homocisteina.

Introducere

In ultimele decenii, s-a demonstrat ca patologia reumatica are
o prevalenta crescuta de boli cardiovasculare. Rolul inflamatiei sis-
temice in accelerarea patologiei cardiace in artrita reumatoida este
principala cauza de deces, cu o rata de mortalitate cardiovasculard
cu 50% mai mare in populatia generald [1, 2]. In lumina acestor
observatii, Liga Europeand de Combatere a Reumatismului (EU-
LAR) recomanda evaluarea riscului cardiovascular la toti pacientii
cu artrita reumatoidé [1]. Totodata, au fost descrisi noi factori de
risc cardiovasculari. Prin urmare, sunt prezentate molecula de
adeziune vasculard 1 (VCAM-1) si homocisteina, care sunt pre-
zente in concentratii inalte la pacientii cu artritd reumatoida, spre
deosebire de grupul de control [3].

Artrita juvenild idiopatica (AJI) este definita conform criteriilor
ILAR (1. engl. International League of Associations for Rheumatolo-
gy) ca o artritd autoinflamatorie, persistentd, de etiologie necunos-
cutd, cu debut inaintea vérstei de 16 ani, cu o durata de cel putin 6
sdptamani [4].

In populatia generald, disfunctia endoteliali reprezinti un
prim pas in patogeneza aterosclerozei [9]. Prin urmare, eforturile
de a elucida mecanismele unice ale constituirii riscului cardiovas-
cular crescut la pacientii cu boli inflamatorii s-au focalizat asupra
endoteliului.

Prin capacitatea sa de a raspunde la stimuli mecanici si biochi-
mici, endoteliul joaca un rol activ si important in reglarea fiziolo-
gicd a tonusului vascular, adeziunea celulara, migratia vasculara la
nivelul musculaturii netede si rezistenta la tromboza [9, 10].

Severitatea aterosclerozei coreleazd cu numadrul si intensitatea
factorilor de risc, cum ar fi indicele de masa corporald (IMC),
presiunea arteriald sistolicd si diastolica, colesterolul total, LDL,
HDL, concentratiile trigliceridelor, fumatul pasiv si activ. Citoki-
nele proinflamatorii, cum ar fi IL-1b, IL-6, IL-8 sau TNF-a, joacd
un rol semnificativ in dezvoltarea si progresia leziunilor ateroscle-
rotice [5].

In decembrie 2006, American Heart Association (AHA) a pu-
blicat ghiduri aprobate de Academia Americana de Pediatrie, unde
o atentie speciald a fost acordata copiilor care apartin grupului de
risc pentru boli cardiovasculare, printre care sunt si copiii cu boli
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were included 79 patients diagnosed with juvenile idiopathic ar-
thritis, the diagnosis being based on the ILAR criteria. The average
age of the subjects was 129.4 months. The biochemical examina-
tions comprised assessments of total cholesterol, triglycerides and
blood sugar levels. Homocysteine level measurements were car-
ried out in 36 children.

Results. The study was conducted in 79 children with juvenile
idiopathic arthritis, and it has revealed the presence of cardiovas-
cular risk factors such as physical inactivity (21.5%), family his-
tory of cardiovascular disease (17.8%), elevated total cholesterols
levels (37.5%), elevated triglyceride levels (29.2%), hyperglycemia
(12.1%). The homocysteine concentration in serum was increased
in 72.2% cases.

Conclusions. The presence of traditional cardiovascular risk
factors in children with juvenile idiopathic arthritis, associated with
dyslipidemia and hyperhomocysteinemia exhibits an increased risk
of developing cardiovascular diseases. As a result, it is recommend-
ed an annual reassessment of these risk factors in children with ju-
venile idiopathic arthritis and a high activity of the disease.

Key words: juvenile idiopathic arthritis, endotelial dysfunc-
tion, total cholesterol, triglycerides, homocysteine.

Introduction

In the past decades, it has been demonstrated that rheumatic
pathology has a high prevalence of cardiovascular diseases. The
role of systemic inflammation in the acceleration of cardiac pa-
thology development in rheumatoid arthritis is the leading cause
of death, with a cardiovascular mortality rate higher by 50% in the
general population [1, 2]. In light of these observations, the Euro-
pean League Against Rheumatism (EULAR) recommends evalu-
ating cardiovascular risk in all patients with rheumatoid arthritis
[1]. Simultaneously there were described new cardiovascular risk
factors. Therefore, there has been observed that the vascular cell
adhesion molecule-1 (VCAM-1) and homocysteine are present in
high concentrations in patients with rheumatoid arthritis, in com-
parison to control groups [3].

Juvenile idiopathic arthritis (JIA) is defined according to the
ILAR criteria (International League of Associations for Rheumatol-
ogy) as an auto-inflammatory arthritis, that is persistent and of an
unknown etiology with the onset being before the age of 16, with a
duration of at least 6 weeks [4].

In the general population, endothelial dysfunction is the first
step in the pathogenesis of atherosclerosis [9]. Therefore, efforts of
deciphering the unique mechanisms of cardiovascular risk devel-
opment in patients with inflammatory diseases have been mainly
focused on the endothelium.

Based on its ability to respond to mechanical and biochemical
stimuli, the endothelium plays an active and important role in the
physiological regulation of the vascular tone, the processes of cell
adhesion, and the vascular migration at the smooth muscle level
and in the thrombosis resistance [9, 10].

The atherosclerosis severity correlates with the number and in-
tensity of its risk factors, such as body mass index (BMI); systolic
and diastolic blood pressure; levels of total cholesterol, LDL, HDL,
triglycerides; the status of passive/active smoker. Pro-inflammatory
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inflamatorii cronice. Printre bolile inflamatorii cronice se include
si artrita juvenild idiopatica (AJI) [6].

Explicatia accelerarii aterosclerozei in artrita inflamatorie la
adult poate, in parte, si fie atribuitd prevalentei crescute a unor
factori de risc cardiovascular traditionali, inclusiv fumatul, diabe-
tul zaharat, sedentarismul si hipertensiunea arteriala [8]. Pacientii
cu artrita juvenila idiopatica au o scadere a activitatii fizice din
cauza durerii, invaliditatii si lipsei de motivare. Alti potentiali fac-
tori care contribuie la extinderea aterosclerozei, includ efectele
secundare ale agentilor farmacologici utilizati in mod obisnuit,
cum ar fi corticosteroizii si preparatele antiinflamatoare nonstero-
idiene. Riscul crescut de BCV in AR persista chiar si dupé corectia
factorilor de risc traditionali [9], astfel, dovezile rolului direct al
inflamatiei in patogeneza bolii aterosclerotice fiind relevante [10,
11]. Markerii inflamatori si activitatea bolii sunt asociati, in mod
independent, cu o morbiditate si mortalitate cardiovasculara in
AR [10, 11]. Statutul inflamator cronic are un efect aditiv asupra
factorilor de risc traditionali. De exemplu, cresterea rigiditatii pe-
retelui arterial a fost observata la pacientii cu hipertensiune arteri-
ald si inflamatie cronica [13].

Existd putine date privind riscul cardiovascular la persoanele
cu AJ], desi, existd indicatori de alerta referitori la sanitatea cardi-
ovasculara a acestui grup chiar si la o varstd frageda. Nu este clar,
dacd riscul se extinde la toate subtipurile sau numai pentru cei cu
inflamatie sustinutd. Se poate emite ipoteza, precum ca adultii cu
AJI, formele sistemica si poliarticulara persistenta, sunt suscepti-
bili de a avea un risc mai mare de BCV, datorita nivelului ridicat al
inflamatiei sistemice.

Material si metode

Participantii

Studiul clinic, prospectiv, a fost efectuat pe un esantion format
din 79 de copii cu AJI, diagnosticul fiind confirmat conform crite-
riilor ILAR, 2001. Vérsta copiilor inclusi in studiu a fost de la 30 de
luni pana la 215 luni, media varstei a constituit 129,4 luni, dintre
care fetitele au constituit 65,8% si baietii — 34,2%. Durata medie
(+ES) a bolii a fost de 47,2+4,8 luni. Varsta medie (+ES) a debu-
tului bolii a fost de 81,8+5,2 luni. De mentionat cd, varsta minima
a fost 8 luni, iar varsta maxima la debutul bolii a constituit 198
de luni. Toti copiii au fost supusi chestionarii conform anchetei
elaborate, care a inclus 174 de intrebéri. Consimtamantul benevol
si anonim l-au dat in forma scrisé toti participantii la studiu sau,
dupa caz, reprezentantul lor legal. Aprobarea etici pentru studiu a
fost obtinuta in cadrul Comitetului de Etica a Cercetérii de la Uni-
versitatea de Stat de Medicina si Farmacie “Nicolae Testemitanu”
(sedinta din 01.06.2015).

Parametrii inregistrati

Parametrii de cercetare au inclus examinarile clinice specifi-
ce, cu evidentierea urmatorilor parametri: numarul articulatiilor
dureroase (NAD), numarul articulatiilor tumefiate (NAT), scorul
visual-analogic al durerii (SVA), activitatea bolii conform indice-
lui DAS-28, aprecierea indexului masei corporale (IMC), tensiu-
nea arteriald sistolicd si cea diastolica. In paralel, au fost efectuate
examindri pentru identificarea factorilor de risc cardiovascular:
sedentarismul, istoric familial de boald cardiovasculard (BCV).
Examinarile biochimice au constat in efectuarea reactantilor fa-
zei acute ai inflamatiei: viteza de sedimentare a hematiilor (VSH),
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cytokines such as IL-1b, IL-6, IL-8 or TNF-q, play a significant role
in the development and progression of atherosclerotic lesions [5].

In December 2006, the American Heart Association (AHA) is-
sued guidelines approved by the American Academy of Pediatrics,
where special attention was paid to children belonging to the risk
group for cardiovascular disease, among whom are children with
chronic inflammatory diseases. Among chronic inflammatory dis-
eases there is also included the juvenile idiopathic arthritis (JIA) [6].

The explanation for the accelerated development of atheroscle-
rosis in adults with inflammatory arthritis can in part be attributed
to the high prevalence of traditional cardiovascular risk factors, in-
cluding smoking, diabetes, physical inactivity and hypertension [8].
Patients with juvenile idiopathic arthritis have decreased physical
activity levels due to pain, disability and lack of motivation. Other
potential factors contributing to the expansion of atherosclerosis
include side effects of commonly used pharmacological agents,
such as corticosteroids and nonsteroidal anti-inflammatory drugs.
The increased risk of CVD persists for RA patients, even after cor-
recting for traditional risk factors [9]; thus the evidences of the
direct role of inflammation in the pathogenesis of atherosclerotic
disease are relevant [10, 11]. The inflammatory markers and the
disease activity are independently associated with cardiovascular
morbidity and mortality in RA patients [10, 11]. Chronic inflam-
matory status has an additive effect on traditional risk factors. For
example, an increased stiffness of the arterial walls was observed in
patients with hypertension and chronic inflammation [13].

There are few data, regarding the cardiovascular risk in people
with JIA, although there are warning signs related to the cardio-
vascular health of this group even at a young age. It is still unclear
whether the risk extends to all the subtypes or only to those with
sustained inflammation. It could be hypothesized that adults with
JIA, the systemic and persistent polyarticular clinical forms have
a higher risk of developing CVD due to high levels of systemic
inflammation.

Material and methods

Participants

The prospective clinical study was conducted on a sample of
79 children with JIA, the diagnosis being confirmed according to
ILAR criteria, 2001. The age of children included in the study var-
ied from 30 months to 215 months, the average age was of 129.4
months, of which 65.8% were girls and 34.2% boys. The mean dis-
ease duration was 47.2+4.8 months (standard error). The average
age of onset was of 81.8+5.2 months (standard error). It should be
noted that the minimum age at the onset was eight months, and the
maximum age at onset was 198 months. All children underwent
questioning based on a questionnaire (created by us), which in-
cluded 174 questions. The consent has been given in written form,
by all participants in the study or by their legal representatives.
Ethical approval for the study was obtained from the Committee
of Research Ethics at the Nicolae Testemitanu State University of
Medicine and Pharmacy (meeting proceedings of 01.06.2015).

Researched parameters

Researched parameters included specific clinical examina-
tions, with the highlighting of the following parameters: the num-
ber of painful joints (NPJ), number of swollen joints (NSJ), the
visual analogue scale for pain (VAS), the disease activity according



proteina C reactiva (PCR), profilul lipidic (colesterol seric total,
trigliceride), glicemia. Cercetérile speciale au inclus dozarea ho-
mocisteinei serice (Hcy), efectuata la 36 de copii. Valorile de
referinta ale homocisteinei serice au fost de 2-12 mmol/l.

Prelucrarea statistica a datelor primare

Prelucrarea statistica a datelor primare a fost efectuata in La-
boratorul de Prelucrare Matematica a Institutului de Cardiologie.
Datele investigatiilor au fost procesate computerizat cu ajutorul
functiilor de analizd descriptiva si modulelor de analizd statisticd
variationald. Valoarea p<0,05 a fost acceptatd in calitate de nivel
statistic semnificativ. Datele sunt prezentate drept medie si eroare-
standard sau sub forma de valori absolute si relative.

Rezultate

Studiul a fost efectuat pe un esantion format din 79 de copii,
diagnosticati cu AJL. In functie de durata bolii, pacientii au fost
divizati in doud grupe: cu durata bolii <24 de luni (35 de copii)
si cu o duratd a bolii >24 de luni (44 de copii). Forma sistemica a
AJI s-a intalnit la 11 copii (13,3%), forma oligoarticulard - la 37
(46,8%) de copii, forma poliarticulara — la 27 (34,2%) de copii si
asociat entezitei — la 4 (5,1%) copii.

S-a constatat un IMC crescut in 36,7%, prezenta sedentarismu-
lui - in 21,5% din cazuri, istoric familial de BCV —1n 17,7% cazuri.
Cresterea colesterolului s-a intélnit in 37,5% din cazuri (valoarea
medie - 4,60+0,09 mmol/l), trigliceride crescute — in 29,2% din
cazuri (valoarea medie — 1,3040,05 mmol/l) si valori crescute ale
glicemiei - in 12,1% din cazuri (valoarea medie - 4,9+0,1 mmol/l).
Homocisteina a fost crescuta in 72,2% din cazuri, cu o valoare me-
die de 15,1+1,0 mmol/L

Frecventa factorilor de risc cardiovasculari la copiii cu AJ], in
functie de forma AJI, este prezentatd in Tabelul 1. S-a constatat
cd la copiii cu forma sistemica si poliarticulard, semnificativ mai
frecvent s-a intélnit sedentarismul, IMC crescut; din indicii pa-
raclinici, mai frecvent, au fost prezenti hipercolesterolemia si hi-
pertrigliceridemia. In urma analizei datelor, semnificatie statistici
s-a constatat pentru formele sistemicd, poliarticulara si asociatd
entezitei.

Analizand factorii de risc cardiovascular la copiii cu AJl,
s-a determinat ca la pacientii cu durata bolii mai mare de 24
de luni, semnificativ mai frecvent s-a intalnit IMC majorat

Tabelul 1. Factorii de risc cardiovascular in functie de forma
artritei juvenile idiopatice.

Sistemica Oligoarti- Poliarticu- Asociat p
(n=11) culara lara (n=27) entezitei
(n=37) (n=4)

Factorii de risc cardiovasculari in artrita juvenild idiopaticd

to DAS-28, body mass index (BMI), systolic and diastolic blood
pressure. As well, there were conducted exams in order to high-
light the risk factors for cardiovascular disease: physical inactiv-
ity, family history of cardiovascular disease (CVD). Biochemical
exams consisted of investigating the reactants of the acute phase
of inflammation: appreciating the erythrocyte sedimentation rate
(ESR), determining the C-reactive protein levels (CRP), assessing
the lipid profile (total cholesterol and triglycerides levels), measur-
ing blood glucose levels. Special investigations included the deter-
mination of serum homocysteine (Hcy), performed in 36 children.
Reference values for serum homocysteine were 2-12 mmol/lL.

Statistical analysis of primary data

The statistical analysis of primary data was performed in the
Laboratory of Mathematical Processing of Institute of Cardiology.
The data has been processed using descriptive analysis functions
and modules for variational statistical analysis. A p value of <0.05
was accepted as a statistically significant level. Data has been pre-
sented in forms of mean and standard error, or as absolute and rela-
tive values.

Results

The study was conducted on a sample of 79 children diagnosed
with JIA. Depending on the duration of the disease, patients have
been divided into two groups: one with a disease duration <24
months (35 children) and another with a disease duration >24
months (44 children). The systemic form of JIA was observed in 11
children (13.3%), the oligoarticular one - in 37 children (46.8%),
the polyarticular form - in 27 children (34.2%) and enthesitis-as-
sociated JIA - in 4 children (5.1%).

It has been observed an increased BMI score in 36.7% cases, a
sedentary lifestyle — in 21.5% of cases, and a family history of CVD
- in 17.7% of cases. High cholesterol levels have been observed in
37.5% of cases (mean - 4.6+0.09 mmol/l), triglycerides — in 29.2% of
cases (mean — 1.3+0.05 mmol/l) and elevated blood glucose le-vels
- in 12.1% of cases (mean - 4.9+0.1 mmol/l). Homocysteine levels
were elevated in 72.2% of cases, with a mean of 15.1+1.0 mmol/l.

The analysis of the frequency of cardiovascular risk factors
in children with JIA, depending on the clinical form (shown in
Table 1), has determined that children with systemic and poly-
articular clinical forms, more frequently have shown a sedentary
lifestyle, increased BMI scores, and from the lab indices, more

Table 1. Cardiovascular risk factors depending on the clinical form
of juvenile idiopathic arthritis.

Systemic Oligoar- Polyar- Enthesitis p
(n=11) ticular ticu-lar associated
(n=37) (n=27) (n=4)

Sedentarismul 3(27,3%) 6(16,2%) 6(22,2%) 2(50,0%) ns
3(27,3%) 13(351%) 10(37,0%) 3(10,3%) ns
1(91%) 6(16,2%) 5(185%) 2(50,0%) ns
Colesterol crescut 4 (40,0%) 10(30,3%) 9 (36,0%) 4(100%) <0,05

4(40,0%) 8(24,2%) 7(280%) 4 (50,0%) <0,05

IMC crescut

Istoric familial

Trigliceride
crescute

Glicemia crescuta 3 (27,2%) 4 (12,9%) 3(14,3%) 1(25,0%) ns

Notd: Analiza statistica: testul exact Fisher; ns - nesemnificativ.

Sedentarism 3(27.3%) 6(16.2%) 6(22.2%) 2(50.0%) ns
Increased BMI 3(27.3%) 13 (35.1%) 10 (37.0%) 3 (10.3%) ns
Family history 1(9.1%) 6(16.2%) 5(185%) 2(50.0%) ns
Elevated cholesterol 4 (40.0%) 10 (30.3%) 9 (36.0%) 4 (100%) <0.05

Elevated trigly- 4(40.0%) 8 (24.2%) 7(28.0%) 4 (50.0%) <0.05

cerides

Elevated glucose
blood level

3(27.2%) 4 (12.9%) 3 (14.3%) 1(25.0%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.
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(p<0,05), sedentarismul, istoricl familial de BCV (p<0,05); din
indicii paraclinici, colesterolul total si trigliceridele au fost
semnificativ crescute (Tabelul 2).

Tabelul 2. Frecventa factorilor de risc cardiovascular in functie de
durata bolii la copiii cu AJI.

Durata bolii >24 luni Durata bolii <24 luni p

(n=44) (n=34)
Sedentarismul 12 (27,3%) 5(14,3%) ns
IMC crescut 9 (45,0%) 20 (25,7%) <0,05
Istoric familial 11 (25,0%) 3 (8,6%) <0,05
Colesterol crescut 14 (35,0%) 13 (40,6%) ns
Trigliceride crescute 14 (35,0%) 7 (21,9%) ns
Glicemia crescuta 3(8,1%) 5(17,2%) ns

Nota: Analiza statistica: testul exact Fisher; ns — nesemnificativ.

Conform rezultatelor expuse in Tabelul 3, se observa ca seden-
tarismul s-a inregistrat mai frecvent la copiii cu un scor DAS-28
mai >3,5, determinind o diferentd statistic semnificativa. Datele
paraclinice indicd la o crestere a colesterolului total si a triglice-
ridelor.

Tabelul 3. Frecventa factorilor de risc cardiovascular in functie de
scorul DAS-28 la copiii cu AJI.

DAS-28 >3,5 DAS-28 <3,5 p

(n=42) (n=37)
Sedentarismul 13 (30,9%) 4 (10,8%) <0,05
IMC crescut 17 (40,5%) 12 (32,4%) ns
Istoric familial 9 (21,4%) 5(13,5%) ns
Colesterol crescut 14 (42,4%) 13 (33,3%) ns
Trigliceride crescute 39 (35,9%) 33 (21,2%) <0,05
Glicemia crescuta 4 (11,8%) 4(12,5%) ns

Luand in consideratie tratamentul indelungat cu corticostero-
izi la pacientii cu AJI, s-a observat cd sedentarismul, IMC crescut
si cresterea colesterolului total si a trigliceridelor s-a inregistrat
semnificativ mai frecvent la pacientii care l-au primit (Tabelul 4).
Astfel, putem concluziona cé glucocorticosteroizii manifesta un
efect proaterogen direct, prin modificarea metabolismului lipidic
la copiii cu AJI.

Drept biomarker al disfunctiei endoteliale la copiii cu AJI a
fost consideratd homocisteina (Hcy), care a fost dozata la 36 de
copii. Valorile de referinta ale homocisteinei serice au fost de 2-12
mmol/l. Valoarea medie (+ES) a constitut 15,1+1,0 mmol/l (ex-
treme: 7,3 si 29,5 mmol/l). Concentratii crescute ale homocistei-
nei s-au notat in 72,2% de cazuri.

In functie de forma clinica a AJI, s-a determinat ci in formele
poliarticulare si sistemice, proportia pacientilor cu valori crescute
ale homocisteinei a fost semnificativ mai mare decat in cazul ce-
lorlalte forme (70% si, respectiv, 75% de cazuri, p<0,03).

De asemenea, s-a constatat cd printre copiii care au inregistrat
un scor DAS-28 >3,5, proportia celor cu o valoare crescuti a ho-
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frequently they have shown hypercholesterolemia and hypertri-
glyceridemia. After analyzing the obtained statistical data, the p
value was significantly higher for the systemic, polyarticular and
enthesitis-associated clinical forms.

Analyzing the cardiovascular risk factors in children with
JIA, it was determined that patients with a disease duration of
less than 24 months, had an increased BMI score significantly
more frequently (p<0.05), a sedentary lifestyle and a family
history of CVD (p<0.05), as well as significantly increased total
cholesterol and triglyceride levels (Table 2).

Table 2. The frequency of cardiovascular risk factors depending on
the disease duration in children with JIA.

Disease duration Disease duration p

>24 months <24 months

(n=44) (n=34)
Sedentarism 12 (27.3%) 5 (14.3%) ns
Increased BMI 9 (45.0%) 20 (25.7%) <0.05
Family history 11 (25.0%) 3 (8.6%) <0.05
Elevated cholesterol 14 (35.0%) 13 (40.6%) ns
Elevated triglycerides 14 (35.0%) 7 (21.9%) ns
Elevated glucose blood level 3 (8.1%) 5(17.2%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.

According to the results that are presented in Table 3, it can be
noted that a sedentary lifestyle has been recorded more often in
children with a DAS-28 score greater than 3.5, which has caused
a statistic significantly higher p value. Laboratory data shows an
increase in the level of total cholesterol and triglycerides (Table 3).

Table 3. The frequency of cardiovascular risk factors depending on
the disease activity in children with JIA.

DAS-28 >3.5 DAS-28<3.5 p
(n=42) (n=37)
Sedentarism 13 (30.9%) 4 (10.8%) <0.05
Increased BMI 17 (40.5%) 12 (32.4%) ns
Family history 9 (21.4%) 5(13.5%) ns
Elevated cholesterol 14 (42.4%) 13 (33.3%) ns

Elevated triglycerides 39 (35.9%)

Elevated glucose blood level 4 (11.8%)

33(21.2%)  <0.05
4 (12.5%) ns

Considering the long-term treatment with corticosteroids that
is administered to patients with JIA, there was observed that an
increase in the level of sedentarism, BMI score and levels of total
cholesterol and triglycerides, has been recorded more frequently
in patients who have received glucocorticosteroids, marking a
higher p value (Table 4). Thus, we conclude that glucocorticoste-
roids show a pro-atherogenic effect, by directly modifying the lipid
metabolism in children with JIA (p<0.05).

Homocysteine has been analyzed as a biomarker of endothe-
lial dysfunction in 36 children with JIA. The reference values for
serum homocysteine were 2-12 mmol/l. The average value was of
15.1+£1.0 mmol/l (minimum value - 7.3 mmol/l, and the maxi-
mum value - 29.5 mmol/l). Increased Hcy levels were observed in
72.2% of cases.



mocisteinei a fost semnificativ mai inaltd, decét in randul copiilor
cu un scor DAS-28 <3,5 (87,5% vs. 60%, p<0,05).

Tabelul 4. Frecventa factorilor de risc cardiovascular in functie de
administrarea glucocorticosteroizilor la copiii cu AJI.

Factorii de risc cardiovasculari in artrita juvenild idiopaticd

Table 4. The frequency of cardiovascular risk factors based on
administering of glucocorticosteroids in children with JIA.

Tratati cu GCS  Fara GCS
(n=21) (n=58) p

Sedentarismul 8 (38,1%) 9 (15,8%) <0,05
IMC crescut 8(38,1%) 21 (38,0%) ns
Istoric familial 6 (28,6%) 8 (14,0%) ns
Colesterol crescut 9 (47,4%) 18 (33,0%) <0,05
Trigliceride crescute 7 (36,8%) 14 (26,4%) <0,05
Glicemia crescuta 3 (18,7%) 5(8,6%) ns

Nota: Analiza statistica: testul exact Fisher; ns - nesemnificativ.

Discutii

In multe boli inflamatorii, riscul sporit de BCV este reflectat la
debut prin disfunctia endoteliald, chiar si in absenta aterosclero-
zei detectabile. Endoteliul reprezinta, prin urmare, un integrator
de risc vascular si studiul disfunctiei lui poate ajuta la elucidarea
mecanismelor de conducere la ateroscleroza acceleratd in cazul
acestor copii. BCV reprezintd o cauzd importantd de mortalitate
si morbiditate la pacientii cu AR si, eventual, a altor forme de ar-
tritd inflamatorie la adult. EULAR a publicat recomandari privind
evaluarea anuald a riscului cardiovascular la pacientii cu AR [16].
Prezenta sedentarismului, IMC crescut, asociat cu modificarile
intalnite in profilul lipidic la pacientii inclusi in studiu, duc la dez-
voltarea substratului proaterogenic. Sedentarismul a fost prezent
in 40% din cazuri, mai frecvent, la pacientii cu forme sistemice si
poliarticulare. Lelieveldet et al. (2010), au relatat niveluri semni-
ficativ reduse ale activitatii fizice la copiii cu AJI. Totusi, autorul
nu a reusit s demonstreze o relatie intre activitatea bolii, nive-
lurile functionale si activitatea fizicd, sugerand un nivel scazut al
activitatii fizice la pacientii cu AJI, nefiind explicat de un handi-
cap functional sau fizic [17].

Modificirile profilului lipidic la copiii din studiul nostru au
inclus: niveluri crescute ale colesterolului total in 37,5% de cazuri
si in 29,1% de cazuri valori crescute ale trigliceridelor. In studiul
de fatd, pacientii cu forma sistemicd si poliarticulara au avut o
tendintd mai mare de cresteri ale colesterolului total si TG. Acest
aspect este relevant, deoarece copiii cu forma sistemica si poliar-
ticulara dezvolta o inflamatie mai intensd. In esantionul prezent,
niveluri crescute au fost mai mari la pacientii care au folosit cor-
ticosteroizi. Efectul lor asupra profilului lipidic poate fi conside-
rat ambiguu. Pe de o parte, efectul direct al acestor agenti asupra
metabolismului lipidic este proaterogenic, pe de altd parte, efec-
tele antiinflamatorii sunt luate in considerare. Actiunea antiinfla-
matorie a corticosteroizilor poate contracara schimbarile lipidice
cauzate de inflamatie, rezultdnd un profil mai benign. Boers et
al. (2003), au demonstrat ca dislipidemia cauzatd de activitatea
crescutd a bolii a fost inversatd prin tratamentul cu corticosteroizi
[18]. Goncalves et al. (2011), au relevat niveluri crescute de tri-
gliceride si colesterol la copiii cu AJI, forma poliarticulard, insa,
autorul nu a observat nicio asociere intre concentratiile crescute

Treated with GCS ~ Without GCS

(n=21) (n=58)
Sedentarism 8 (38.1%) 9 (15.8%) <0.05
Increased BMI 8(38.1%) 21 (38.0%) ns
Family history 6 (28.6%) 8 (14.0%) ns
Elevated cholesterol 9 (47.4%) 18 (33.0%) <0.05

Elevated triglycerides 7 (36.8%) 14 (26.4%) <0.05
Elevated glucose blood level 3 (18.7%) 5 (8.6%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.

Depending on the clinical form of JIA, it has been determined
that in the polyarticular and systemic clinical forms, there were of-
ten significantly higher levels of Hey in 70% and respectively 75%
of cases (p<0.03).

The analysis of Hcy levels, depending on the disease activity
score (DAS-28) showed that children with a DAS-28 score greater
than 3.5, have a significantly higher frequency of elevated Hcy in
87.5% cases, in comparison to children with a DAS-28 score less
than 3.5, where Hcy was elevated in 60% of cases (p<0.05).

Discussions

In many inflammatory diseases, increased risk of CVD is ob-
served at the onset of endothelial dysfunction, even in the absence
of detectable atherosclerosis. The endothelium plays therefore an
integrative role for the vascular risk, and the study of its dysfunc-
tion may help us in deciphering the mechanisms regarding the ac-
celerated development of atherosclerosis in these children. CVD
is a major cause of mortality and morbidity in patients with RA,
and possibly for patients with other forms of adult inflammatory
arthritis. EULAR has published recommendations regarding the
annual assessment of cardiovascular risk in patients with RA [16].
The presence of a sedentary lifestyle, an increased BMI score as-
sociated with changes in the lipid profile observed in the patients
included in the study may lead to the creation of a proatherogenic
substrate. Physical inactivity (sedentarism) was present in 40% of
cases, most often in patients with polyarticular and systemic clini-
cal forms of the disease. Lelieveldet et al. (2010) has reported sig-
nificantly reduced levels of physical activity in children with JIA.
However, the authors fail to demonstrate a relationship between
the disease activity, the functional levels and physical activity, sug-
gesting only the presence of a low level of physical activity in pa-
tients with JIA that is not explained by a functional or physical
disability [17].

The changes in the lipid profile of the children from our study
has included the following: elevated levels of total cholesterol in
37.5% of cases and in 29.1% of cases — elevated levels of triglyce-
rides. In this study, patients with polyarticular and systemic
clinical forms had a greater tendency for increased levels of to-
tal cholesterol and TG. This is relevant because children with the
systemic and polyarticular clinical form of the disease, develop a
more intense inflammation. In the studied sample, elevated levels
were observed in patients that were using corticosteroids. Their
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si activitatea bolii, durata bolii sau tratamentul administrat [20].
Tselepis et al. (1999), au raportat la un grup care a inclus 26 de
copii cu AJI activd, valori serice scazute ale colesterolului total
si valori crescute ale trigliceridelor, in comparatie cu grupul de
control [21]. Totodata, studiul realizat de Bakkaloglu et al. (1996),
care au implicat 37 de copii cu AJI, comparativ cu lotul de 18 copii
sdnatosi, nu au evidentiat diferente semnificative in concentratiile
colesterolului si trigliceridelor [19].

Studiile efectuate la adultii cu AR au demonstrat o corelatie
intre concentratia plasmatica a Hey si prezenta modificarilor car-
diovasculare [11, 12]. Aceste date sunt de o mare importantd in
conditiile in care concentratia Hcy poate fi schimbata in timpul
copildriei si adolescentei, ceea ce duce la o rata de supravietuire
mai mare si la 0 mai buna calitate a vietii. Cu toate acestea, relatia
Hcy cu modificirile cardiovasculare nu a fost bine determinata la
copiii cu AJL.

In studiul nostru, s-a constatat o concentratie ridicatd a Hcy
serice la copiii cu AJI in 72,2% din cazuri. De asemenea, s-a con-
statat o diferentd semnificativi intre grupurile de pacienti cu du-
rata bolii mai mare de 24 de luni si mai mica de 24 de luni.

In studiul de fatd, s-a observat o crestere progresivd a
concentratiei Hey la pacientii cu AJI, preponderent in formele
poliarticulare (33,3%) si sistemice (19,4%). Copiii cu o activitate
sporita a bolii au avut niveluri crescute ale Hcy in 87,5% din ca-
zuri, comparativ cu cei cu o activitate mai micd a bolii - 60% din
cazuri.

Concluzii

1) Copiii cu artrita juvenila idiopatica prezinta o frecventa
crescuta a factorilor de risc cardiovasculari traditionali
in dependenta de forma clinica, activitatea si durata ma-
ladiei, ceea ce duce la un risc crescut fata de bolile cardi-
ovasculare la o varsta timpurie.

2) Copiii cu artrita juvenila idiopatica au prezentat con-
centratii semnificativ crescute ale homocisteinei, indu-
cand astfel, modificari in timp la nivelul endoteliului.
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effect on the lipid profile may be considered ambiguous. On one
hand, the effect of these agents on the lipid metabolism is proath-
erogenic, on the other hand there should be taken into account
their anti-inflammatory effects. The anti-inflammatory action of
corticosteroids may counteract the changes in the lipid profile that
were caused by inflammation, resulting in a more benign profile.
Boers et al. (2003) have demonstrated that dyslipidemia caused by
increased disease activity was reversed by the treatment with cor-
ticosteroids [18]. Goncalves et al. (2011) have observed elevated
levels of triglycerides and cholesterol in children with JIA (polyar-
ticular form), but the author did not observe any association be-
tween elevated levels and the disease activity, the disease duration
or the administered treatment [20]. Tselepis et al. (1999), have re-
ported a group that included 26 children with active JIA with low
serum values for total cholesterol and elevated levels of triglycer-
ides in comparison to the control group [21]. However, the study
conducted by Bakkaloglu et al. (1996), involving 37 children with
JIA, compared with a group of 18 healthy children, did not reveal
any significant differences in the concentrations of cholesterol and
triglycerides [19].

Studies in adults with RA have demonstrated a correlation
between Hcy levels in serum and the presence of cardiovascular
changes [11, 12]. These data are of great importance, given that the
Hcy concentration can be changed during childhood and adoles-
cence, which leads to a higher survival rate and a better quality of
life. However, the relationship between Hcy levels and cardiovas-
cular changes, has not been studied enough for children with JIA.

In this study, there was observed a high Hcy concentration in
the serum of children with JIA in 72.2% of the cases of the 36 chil-
dren that were studied. There has been observed a significant dif-
ference between patient groups with a duration of disease longer
than 24 months and less than 24 months.

In the present study, we have observed a gradual increase in the
Hcy concentration in patients with JIA, mainly in the polyarticular
clinical forms (33.3%) and in the systemic ones (19.4%). Children
with an increased disease activity had elevated Hcy levels in 87.5%
of cases, in comparison to those with less disease activity — 60% of
the cases.

Conclusions

1) Children with juvenile idiopathic arthritis have an increased
frequency of traditional cardiovascular risk factors, depend-
ing on the clinical form of the disease, its activity and dura-
tion that leads to an increased risk of cardiovascular disease
at an early age.

2) Children with juvenile idiopathic arthritis have elevated ho-
mocysteine concentrations that in time will induce the de-
velopment of changes in the endothelium.
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