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REZUMAT

PARTICULARITATILE CRESTERII LA COPIII DE VARSTA PREPUBERTARA CU ARTRITA
JUVENILA IDIOPATICA

Introducere. Efectul inflamatiei determina o crestere deficitara a copiilor ce variaza de la o scidere usoara a vitezei de
crestere pana la hipostaturi severd. Nu existd date suficiente pentru a elucida rezistenta hormonala periferica in stag-
narea cresterii la copiii cu artrita idiopatica juvenild (AJI).

Scopul lucrarii. A evalua velocimetria cresterii la copiii cu subtipuri diferite de debut al AJI si corelarea datelor clinice
obtinute cu rezultatele imunologice hormonale si autoimune hipofizare.

Material si metode. Studiul prospectiv a inclus analiza datelor a 45 de pacienti cu varsta mai mica de 11 ani cu dia-
gnosticul confirmat de AJI, la inrolare, §i in dinamicd la 6, 12 si 18 luni. Analiza auxologica si velocimetria cresterii
au fost exprimate prin Z-score, conform bazei statistice OMS 2007. Profilul hormonal a inclus determinarea sericé a
hormonilor centrali si periferici si evaluarea imunologicé hipofizara.

Rezultate. Analiza datelor demografice a relevat: virsta medie 6.95+0.49 ani; varsta medie la debut a fost de 4.31+0.46
ani; raportul de sex M:F =1:1,36. Cea mai frecventd categorie AJI a fost oligoartrita (51,11%). La inrolare, scorul Z
pentru talie a fost -0,53+0,14 DS (II: -2.98, +0.99). Aproximativ 18% subiecti au fost diagnosticati cu retard al cresterii
(scorul Z < —2 DS), iar 14 % cu valori scizute ale factorului de crestere a insulinei [II: 37,4; 79,2]. Supravegherea in
dinamica a scorului Z pentru talie la 6, 12 si 18 luni a evidentiat valori intre -0,42 si -0,49. In studiu, nu au fost depistate
tulburari care implicé proteina 3 de transport al factorului de crestere a insulinei si prezenta anticorpilor antihipofizari.

Concluzii. Forma cu debut sistemic a AJI si varsta mica la debut determind cea mai severd stagnare a cresterii. Proces
autoimun hipofizar nu a fost depistat la copiii cu AJI complicata cu retard al cresterii.

Cuvinte-cheie: stagnarea cresterii, anticorpi antihipofizari, artrita juvenild idiopatica.
PE3IOME

OCOBEHHOCTY POCTA Y IETEN ITPEJITYBEPTAJIBHOTO BO3PACTA
C IOBEHWIbHBIM UIVOITATUYECKUM APTPUTOM

Beenenne. O dexT BocmaneHus BbI3bIBACT 3a/IePXKKY POCTA Y ieTell ¢ I0BEHIIbHBIM UIUONATNYECKIM apTPUTOM, OT
JIETKOJT 1O OYeHb BBHIpaXKEHHOIL. [JaHHBIe 1A BBLACHEHUA Iepydeprieckoil TOPMOHAIBHOI Pe3MCTeHTHOCTH B IIPO-
Iecce 3aJiep>XKKI pOCTa Y fieTeil ¢ I0BeHIIbHBIM uayonaTideckuM aprputom (I0VA) emgé HegocraTouHbIe.

Ilennb ucnemoBaHmsA 6bIIO OLIEHUTb CKOPOCTb POCTA Y fieTelt ¢ pasHbiMu mopTuamu JOVIA u comocTaBuTh KInHMYe-
CKJi€e TaHHbIEe C OKa3aTe/sIMI IMMYHOJIOTMYEeCKO) TOPMOHA/IBHOI ¥ Ay TOMMMYHHON aKTUBHOCTBIO ruodusa.

Marepuansl M MeTOAbI. B mcciefoBaHye BK/IIOYEHBl JaHHbIe 45 MalyeHToB Miafie 11 jleT ¢ IOATBep)KAeHHbIM
muarHosoM IOVIA, Ha MCXOFHOM ypOBHe 1 IIpy HOC/IeAyoLeM HabmofeHnn depes 6, 12 u 18 mecsries. CormacHo cra-
THCTUYeCKOIt 6a3e gaHHBIX BO3 3a 2007 rof, ayKCOMOIMYeCKIIT aHa/IN3 M CKOPOCTb POCTA BBIPAXKAIUCh Z-6a/IoM.
TopmoHanbHbI IPoGUIb BKII0OYA ONIpefie/ieHNie B CHIBOPOTKE KPOBY II€HTPAIbHBIX, Ilepudepnueckux ropMOHOB 1
ayTOaHTUTeN runodusa.
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Pesynbrarel. AHanu3 gemorpaduyecKux JaHHBIX BBIABMIL: CpeJHMIT Bo3pacT 6,95 + 0,49 ropa; cpefHmit BO3pacT
Hayasa 3aboneBaHusa cocrasun 4,31 + 0,46 roga; cooTHowmenne nonos YK:M=1,36:1. Hanbosnee vacroit KaTeropuen
FOVA 6b11 onuroaprpur (51,11%). Ilpu sauncnennu Z-6asmn pns pocra 6su1 -0,53 + 0,14 CIT (IN: -2,98, +0,99). Tlou-
T 18% Cy6beKTOB OBIIM YCTAHOBJIEHBI C 3a/lep>KKOiL pocTa (oreHKa Z <-2 CII) u 14% - ¢ HUSKMMM 3HaUYeHUAMM (ak-
Topa pocra uHCynmuHa [[IV: 37,4; 79,2]. Ilocnenyoiiee Habmofe e 0 Z-6a/ty Ans pocTa depes 6, 12 u 18 mecsies
cocraBuio -0,42 u -0,49. Camble HusKue sHauenus 6pimn ipu FOVIA ¢ cuctemHbIM Havanom, fio -1,21 cTaHgapTHOTO
OTKJIOHeHNs1. B xofie nccenoBanms He 6bI0 0OHAPY)KEHO HMKAKVX HAPYIIEHN, CBA3aHHBIX C 3 6€IKOM TpaHCIOop-
TUPYIOIUM (aKTOp pOCTa MHCY/IMHA, M HAINYMEM aHTUTUIIO(PW3aPHBIX aHTUTEL.

BsiBoasr. IOVIA ¢ cuctemHbIM HadanoM 1 6oree MOTOROI BO3pAcT B Havaje 3a00/eBaHNsI ONPEMeNsoT Haubornee
TsDKe/Ible HapylieHus pocta. Y feteit ¢ FOMA, 0c/10>KHEHHBIM 3aJ€p>KKOII POCTa, ay TOMMMYHHBIII IPOLiecc rumodusa

HE BbIABJICH.

KiroueBble croBa: 3ajiep>kka pocTa, aHTUTUIIO(pM3apHbIE aHTUTE/IA, IOBEHW/IbHBI MAMONATYECKIUIL apTPUT.

Introduction on the admission on the nominal lists and the informed
Juvenile idiopathic arthritis (JIA) is the most common  consent of the parents. Participation in the study was vol-
joint disorder in developing children. [1,6,9] untary, based on informed consent, signed by parents /

The effect of chronic arthritis on bone and joint devel-  caregiver and the consent of children over 14 years of age.
opment often results in impaired growth in children, The research protocol was performed using different
ranging from a mild decrease in growth velocity to se-  methods: observation method, survey, interview, labora-
verely short stature. Over the long term, inflammation  tory testing and monitoring over 6, 12 and 18 months.
can cause stiffening and deformation of the affected  The diagnosis of juvenile idiopathic arthritis was estab-
joints, and can lead to significant growth retardation. lished based on ILAR criteria - the International League
Factors responsible for growth retardation in chron- for Combating Rheumatism, which provide for the onset
ically ill children include frequent infections, primary of the disease until the age of 16, the duration of the dis-
and secondary malnutrition, long-term stress related to  ease of at least 6 weeks and the exclusion of other poten-
being chronically ill or handicapped, and side effects of  tial pathologies. According to ILAR / ACR recommenda-
therapy. [7,8] tions, patients were grouped into the following subtypes
Short stature in patients with JIA is usually due to re-  of JIA: systemic onset form with active arthritis, systemic
duced growth in the lower extremities, and only rarely  onset form without active arthritis, oligoarticular form
due to reduced growth in the spinal column. [1,3] (persistent or extensive), seropositive polyarticular form
Growth retardation in children with JIA is especially (RF +), seronegative polyarticular form (RF-) or other
severe when auto-immunological activity has been ele-  forms (psoriatic form, arthritis associated with enthesi-
vated over a long period, which is associated with high  tis or undifferentiated). The duration of the disease was
levels of the pro-inflammatory cytokines IL-1, IL-6 and  calculated in months. Patients are grouped into 2 sub-
TNF-a. These cytokines reduce secretion of growth hor-  groups: those with early onset (<1 month) and those with
mone from the pituitary gland, and also act directly on  established JIA, who receive treatment lasting more than
the growth plates of the long bones. In laboratory experi- 1 month. [4,5]

ments, IL-1 and TNF-a have been found to reduce prolif-

eration and differentiation in chondrocytes in the growth ~ Anthropometric data were collected personally at the time
plates, to induce death in chondrocytes, and to disrupt  of enrollment in the study and at each mandatory repeated
the synthesis of type II collagen and proteoglycans.[3,7,9]  visit- 6, 12 and 18 months. They were then analyzed accord-
However, it is insufficient data to elucidate systemic hor-  ing to the WHO 2007 statistical base, as a reference system
monal resistance to growth failure in children with juve-  for all age groups and sex. For the objective analysis of the
nile idiopathic arthritis. data we calculated the Z-score depending on age and sex (0
Aim of the research is to study the impact of the autoim- = average of healthy children, 1 = a standard deviation in
mune inflammatory processes on different levels: clinical,  the population of healthy children), for weight, height and
laboratory, hormonal disorders such as hypothalamic-pi-  body mass index (BMI). Dynamics during monitoring was
tuitary-peripheral features in prepubertal children with  expressed as ASDS for height and BMI. ASDS, was assessed

idiopathic juvenile arthritis based on the mathematical calculation ASDS = SDS1-
SDS2, where SDS1 is the value for the current measurement
Material and methods of height or BMI (at 6, 12 or 18 months), and SDS2 - the

The subjects of the study were selected within the Rheu-  value measured at the time of enrollment in the study. [2]
matology unit of the Mother and Child Institute based = The hormonal biochemical investigations performed
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were indicated depending on several factors: sex and
age of the subjects, as well as the analysis of the collect-
ed auxological data - patients with growth retardation or
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spective study, estimates the duration of the disease at
2,73+0,43 years, [CI: 0,04; 8,27]. All detailed data is pre-
sented bellow in Table 1.

Characteristic of the general group and study subgroups

Table 1.

Average age Average age at Duration of the Weight, Height, , BMI?,, Z-score,
(years) disease onset (years)| disease (years) | Z-score, DS' | Z-score, DS DS
Lot of study 6,95+0,49 4,31+0,46 2,73+0,43 -0,5+0,16 -0,53+0,14 -0,25+0,18
n’=45 [1,56; 10,95] | [0,51; 10,37] [0,04; 8,27] 2,72 1,1]  |[-2,98;0,99] |[-3,37;1,32]
a) according to gender distribution
Girls 6,09+0,68 2,85+0,47 3,23+0,63 -0,93+0,29 -0,81+0,27 -0,56+0,32
(n=26) [1,56; 10,95] | [0,51; 7,2] [0,06; 8,09] [-2,72; 1,1]  |[-2,98;0,66] |[-3,37;1,29]
Boys 7,73+0,66 5,60+0,62 2,27+0,57 -0,15+0,12 -0,30+0,13 0,003+0,18
(n=19) [2,62; 10,57] | [2,03; 10,37] [0,04; 8,27] [-1,53;0,64] |[-1,31;0,99] |[-1,44;1,32]
b) according to the age at disease onset
Children vounger <3v.o 5,15+0,78 1,78+0,17 3,37+0,84 -0,78+0,29 -0,76%0,29 -0,37+0,28
YOURGEr <9¥:0- 11156, 10,3] | [0,51; 2,74] [0,04; 8,27] [-2721,1]  |[-2,98;0,59] |[-2,13;1,29]
Children older >3v.0 8,10+0,5 5,91+0,48 2,32+0,43 -0,3240,18 -0,38+0,15 -0,17+0,23
¥-0- [2,78;10,95] | [3,15; 10,37] [0,05; 7,38] [-2,31; 0,64] |[-1,63;0,99] [-3,37; 1,32]
c) according to disease duration
Duration <lvear 5,36+0,93 5,10+0,88 0,25+0,07 -0,44+0,25 -0,35+0,21 -0,43+0,36
Y [1,56;10,51] | [1,49; 10,22] [0,04; 0,9] [-2,31;0,24] |[-1,26;0,99] [-3,37; 1,29]
Duration >1vear 7,65+0,52 3,95+0,52 3,81+0,46 -0,53+0,21 -0,61+0,19 -0,17+0,2
¥ [2,34; 10,95] | [0,51; 10,37] [0,72; 8,27] [-2,72; 1,1] [-2,98; 0,66] -2,13; 1,32
d) according to disease subtype
Oligoarticular JIA* 6,9+0,62 4,6+0,61 2,43+0,61 -0,49+0,20 -0,42+0,16 -0,37+0,24
8 [1,91;10,95] | [1,25; 10,37] [0,04; 8,27] [-2,725 1,1] [-2,11; 0,99] [-3,37; 1,29]
Polyarticular JIA (RF° 7,04+1,13 3,58+0,75 3,45+0,76 -0.63+£0.36 -0,6£0,39 -0,33+0,32
negative) [1,56; 10,95] | [0,51; 7,2] [0,06; 7,38] [-2.43;0,59] |[-2,98;0,66] |[-1,63;1,32]
Systemic onset JIA 5,35+0,96 2,47+0,51 2,86+0,75 -0,45+0,55 -1,2+0,46 0,6+0,4
Y [3,9;7,18] | [1,56; 3,36] [1,38; 3,81] [-1,12;0,64] |[-2,1;-0,53] |[-0,12;1,28]

' DS - deviation standard; > BMI - body mass index; *n — number of subjects; * JIA - juvenile idiopathic arthritis, > RF - rheumatoid

factor.

normal growth. In normal-growing children were eval-
uated: insulin-like growth factor 1 (IGF-1), insulin-like
growth factor 3 transporter protein (IGF-BP3), prolactin
(PRL), thyroid hormone (TSH), and free thyroxine. fT'4),
free triiodothyronine (fI'3), anti-thyroglobulin antibod-
ies (anti-TG) and anti-thyroperoxidase antibodies (an-
ti-TPO). In addition, in children with growth impairment
were assessed growth hormone (GH) and the anti-pitui-
tary antibodies. The analysis of anti-pituitary antibodies
was examined by the indirect immunofluorescence (IIF)
method. The test was performed at a serum dilution of
1:10. The norm variant was considered the negative re-
sult, and pathological in case of a positive result.

The study was approved positively by the Research Ethics
Committee of the State University of Medicine and Phar-
macy “Nicolae Testemitanu’, through the issued docu-
ment no. 53 of April 12, 2018.

Results and discussions

General demographic data analyse highlights pre-school-
ers more susceptible to develop JIA, thus the average age
at disease onset is 4,31+0,46 [CI: 0,51; 10,37]. Our pro-

Gender distribution in this population with JIA is 1,36
to 1, female to male ration. Data analyse according to
gender distribution, identified some key-moments: girls
are younger at the onset of the disease (2,85+0,47y.0. vs
5,60£0,62 y.0.). Also, girls are thinner and shorter than
boy’s presentation at baseline (see Table 1, part a).
Analysing growth in relation with age, set some risk fac-
tors which can impair growth process in children. Those
are: younger age at onset of the disease and longer du-
ration of the inflammatory process itself. Thus, children
younger than 3-years-old at the onset present worst pa-
rameters for height and weight, as well. The SD for height
at baseline for children <3 years old id -0,76+0,29 SD by
comparison with -0,38+0,15 SD for children >3-years-
old. Similarly, children with disease duration longer than
1 year-old have their baseline height at -0,61+0,19 SD vs
-035+0,21 SD in shorter duration of the disease (Table 1,
part b and ¢).

According to disease subtype, we observed that children
diagnosed with systemic onset of JIA are the youngest
one and, also, those more affected by growth impair-
ment. Thus, average age at onset for systemic onset JIA
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is 2,4740,51 years-old versus 4,6+0,61 y.o. and 3,58+0,75
y.o. for oligoarticular and, respectively, polyarticular RF
negative. Subsequently, Z score for height was calculated
in systemic JIA at -1,2+0,46 SD [CI: -2,1; -0,53], but in
other two forms: -0,42+0,16 SD and -0,6+0,39 SD.
Similar studies, like the one conducted by Ansell and
Laaksonen consider that the duration of the disease is
an important negative factor that significantly influences
the growth in children. Polito et al., revealed a significant
statistical correlation between the duration of the disease
and the z-score of the body’s height/length. According to
Jarosova et al. the correlation between the age at the onset
of the disease and some somatic parameters with signif-
icant correlation was found only in patients with polyar-
ticular onset subtype. [1,7,8]

In Table 2, is presented the growth velocity during our
ongoing study. As we proposed, we tried to monitor how
our patients will grow at 6, 12 and 18 months. From our
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The younger age at the disease onset still influence the
growth velocity during time. Thus, our patients <3y.o. at
onset have smaller Z-score at each of this period of times
by comparison to subgroup >3 y.o. at onset (data present-
ed in Table 2, part b). However, we didn't identify any
differences in the subcategory of disease duration.

Oligoarticular JIA has better Z-score for height at base-
line, and during the follow-up. In this subgroup, we no-
ticed lower values in children who undergo intraarticular
corticosteroid treatment. Children with polyarticular JIA
have SD value intermediary, depending more on the dis-
ease activity. Those children with high activity and mod-
erate activity of the disease, respectively JADAS score
higher than 20 and DAS28 >3.7 have lower value for their
Z score. The higher activity of the disease is, the ASDS at
6,12 and 18 months is lower than 0 value. Growth im-
pairment is more pronounced in systemic onset of JIA,
which is noticed also in growth velocity. Thus in the first

Table 2.
Growth velocity at 6, 12 and 18 months
Height at 6 months, D Height at 6 months, D Height at 6 months, D
Z score, DS Z score, DS Z score, DS
Lot of study 0.49+0.14 0,05+0,05 -0,49+0,14 0,05+0,06 -0,42+0,13 0,14+0,07
n=45 T [-0,9; 1,15] [-0,9; 0,88] [-0,78; 1,29]
a) according to gender distribution
Girls 0,04+0,09 0,001+0,11 0,15+0,11
(n26) -0,76+0,27 [0 115] | 081£0:26 L0.0;0,88) | 0:65%0:24 L0.78: 1.29]
Boys 0,06+0,07 -0,2+0,12 0,10+0,08 0,13+0,09
(n=19) 0.2620,12 [-0,41; 0,87] [-0,51;0,73] | %2101 [-0,75; 0,83]
b) according to the age at disease onset
Children younger 0,007+0,11 |-0,825+0,28 -0,06+0,13 0,13+0,12
<3y.o. -0,7520,28 [-0,5; 1,15] [-0,9; 0,88] | *63*0.24 [-0,78; 1,29]
Children older 0,09+0,06 0,13+0,07 0,15+0,09
>3y.. -0.323+0,13 [-0.41; 0,87] -0,25+0,13 [20,51; 0,73] -0,27+0,13 [-0.75; 0,84]
c) according to disease duration
. -0,03+0,1 -0,04+0,13 -0,04+0,18
Duration <lyear -0,45+0,19 [-0,41; 0,53] -0,47+0,18 [-0,8; 0,62] -0,45+0,19 [-0,78; 0,84]
. -0,51+0,19 0,09+0,07 0,09+0,08 0,22+0,07
Duration >1year [-0.5; 1.15] -0,49+0,19 [20,9; 0.88] -0,4+0,17 [-0,35; 1,29]
d) according to disease subtype
. . 0,06+0,07 -0,37+0,14 0,08+0,07 0.07+0.08
4 _ > > > ) > > B
Oligoarticular JTA 0,39+0,15 [-0,41; 1,15] [20,51; 0,88] 0,38+0,13 [-0.75; 0,84]
Polyarticular JTA 0,07+0,13 -0,65%0,42 -0,10+0,17 0,13+0,12
(RF negative) -0,52+0,38 [-0,5; 0,87] [0,9;0,65] | 0-46%0:39 [-0,78; 0,43]
. -0,01+0,15 |-0,87+0,57 0,32+0,23 0,7+0,37
Systemic onset JIA | -1,21+0,62 [-0,32; 0,2] [20,07; 0,73] -0,59+0,3 [0; 1,29]

baseline group, 43 of patient were assessed during those
periods. We try to analyse their velocity depending on
different key-elements: age, duration of the disease, activ-
ity, comorbidities and treatment as well. For the general
group of study, we observed tendency to keep Z-score for
height at -0,49 SD. However, female patients have more
negative values than boys on similar period of time - at
6 months from baseline -0,76+0,27 SD vs -0,26+0,12 SD;
at 12 months -0,81+0,26 SD vs -0,240,12 SD and at 18
months -0,65+0,24 SD vs -0,21+0,1 SD.
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6 months after onset we have worst values of the Z-score
for height (-1,21+0,62 SD), which could be explained by
the intensive inflammatory process, also higher doses of
corticosteroid treatment until the achievement of disease
control through DMARD therapy. During time, at 12
months and, further, at 18 months we observe a positive
tendency by achieving similar values from oligoarticular
or polyarticular subtypes of JIA.

In 8 patients (17,7%) were assessed low values of insu-
lin growth factor according age and gender [range: 37.4;
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79,2]. However, none disturbances involving the insulin
growth factor binding protein 3 were registered. Those
values were correlated with age at onset of the disease,
disease duration and disease activity of each patient. All
children presenting growth delay were investigated for
growth hormone level and for the presence of antihypo-
phisary antibodies. All those tests from IIF were obtained
as negative one.

The data literature analysis in this topic remains brief
and varied as the incidence of the growth retardation is
estimated from 8 to 41%. Some studies specify only the
severe subtypes of the disease, others reporting in all ju-
venile idiopathic arthritis subtypes. [1,2,9]

Laboratory findings revealed hyperprolactinemia in 6,7%
cases. Clinical manifestations of specific conditions with
hyperprolactinemia (galactorrhea, disturbance of visual
field, pituitary tumor syndrome) have not been identi-
fied. Serum prolactin abnormalities correlate with dis-
ease activity (JADAS score> 25 points in all cases with
hyperprolactinemia) and low onset age (1.76y.0.). Ac-
cording to literature data, prolactin along with estrogen is
pro-inflammatory hormones, and high levels in women
explain the high proportion of women: men. Prolactin
maintains cartilage maintenance, osteogenesis, growth,
proliferation and apoptosis as well as the release of proin-
flammatory mediators by immune cells - events that can
both induce and prevent rheumatic diseases. [3,9]

It has been suggested that excessive prolactin secretion
may contribute to the pathogenesis of juvenile idiopathic
arthritis. However, the correlation of hyperprolactinemia
with the indices of the activity of many rheumatologic
conditions are still contradictory. Both hypo- and hyper-
prolactinemia induce immunocompromised conditions.
TNFa and IL-6 have the potential to stimulate prolactin
secretion, which is another cause of hyperprolactinemia
in patients with rheumatic diseases. [7,9]

Paraclinically, an increase in the free fraction of tri-
iodothyronine has been noted. Contrary to the data in
the literature, the presence of antithyroid autoantibodies
was found in only 4/45 patients in the case of antiTPO
and only in 1 patient was antiTG found. Ultrasound
abnormalities in the thyroid gland were found in every
third patient included in the study. The ultrasound ex-
amination of thyroidal gland revealed abnormalities in
33% cases, most of them cystic changes (28,6%) and hy-
po-echogenicity (23,33%). According to literature data,
rheumatic conditions can be associated with both hypo-

thyroidism and hyperthyroidism.[3,9]

64

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

Conclusions

Identifying the endocrine comorbidities in idiopathic ju-
venile arthritis aims to prevent and limit the impact of
the disease on the child’s development. Thus, it would be
necessary in the practice of the paediatrician - an active
follow up through a clinical monitoring of the growth
pattern, laboratory and investigations at intervals of 6-12-
18 months, inclusively in the absence of clinical manifes-
tations.
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