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Relevance. Juvenile idiopathic arthri-
tis is the most common type of childhood 
arthritis. [1; 4]. The prevalence of juvenile 
idiopathic arthritis ranges from 2 to 19 
cases per year per 100,000 population, 
and in recent decades this pathology has 
been increasing [3]. There are significant 
ethnic and geographical differences in 
the prevalence of JIA and its categories, 
so the prevalence of all juvenile arthritis 
in different countries ranges from 0.05% 
to 0.6%. In the Russian Federation, the 
prevalence of JIA in children under 18 
reaches 62.3 per 100 thousand popula-
tion [2]. The prevalence of JIA in Moscow 
in 2016 was 52.2 per 100 thousand chil-
dren (0-14 years old) and 99.8 per 100 
thousand adolescents (15-17 years old) 
[6]. In Bashkortostan, according to 2006 
data, the prevalence of JIA is 83.8; high 
prevalence is in the Kushnarevsky dis-
trict - 132.3; low - in Ufa - 57.6 cases per 
100,000 child population [5].

As a rule, the main differences in the 
structure of JIA are determined by dif-
ferent frequencies of the oligoarticular 
variant, enthesitis-associated variant and 
systemic variants of JIA. Therefore, in 
Europe and North America, the predom-
inant variant is the oligoarticular variant 
of JIA, in Japan the systemic variant, and 

in Asian populations (China, India, South 
Korea), the enthesitis-associated variant 
of JIA is predominant. One of the risk 
factors for the implementation of enthesi-
tis-associated arthritis is the HLAB27 an-
tigen, and its frequency in a healthy pop-
ulation determines the frequency of this 
subtype of arthritis and the prevalence 
of JIA itself in the population. Previous 
studies have shown high frequency of 
the prevalence of the HLAB27 antigen 
among the indigenous population of the 
Republic of Sakha (Yakutia), which could 
have influenced the structure of JIA in the 
region.

The purpose of study is to elucidate 
the prevalence and structure of JIA in 
children in the Republic of Sakha (Yaku-
tia).

Materials and methods: the retro-
spective study included data from the 
case histories of 170 pediatric patients 
(under 18 years of age) who were treated 
in the department of cardio-rheumatol-
ogy Pediatric Center of the Republic of 
Sakha (Yakutia) "RB #1-NCM" from 2010 
to 2019. The diagnosis of JIA was estab-
lished based on the criteria of ILAR, 1997 
[16]. The information was taken from the 
case histories about the demographic 
characteristics of patients, the type of 
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arthritis, RF (+) polyarthritis, and psoriatic arthritis. The prevalence of HLA B27 antigen in juvenile 
idiopathic arthritis was 57%.

Conclusions: the peculiarities of the structure of JIA in Yakutia are due to the high frequency 
of occurrence of the HLAB27 antigen in the population as a whole and in JIA.
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arthritis, the provoking factor, character-
istics of arthritis, such as indicators of in-
flammatory activity, the presence of the 
HLAB27 antigen, seropositivity for antinu-
clear and rheumatoid factors, the number 
of active joints, the presence of comorbid 
pathology, the therapy and the region of 
residence the patient. The ethnicity was 
determined by the parents' self-identifica-
tion method. The study included children 
of the indigenous population (Sakha, 
small indigenous peoples of the North) 
and Caucasians (Russians, Ukrainians) 
living in the Republic of Sakha (Yakutia). 
The prevalence of JIA was calculated us-
ing the following formula:

The number of initial visits for diseases,
identified in this year and in previous years
--------------------------------------- • 100,000
The average population

Ethical examination: this scientific 
research work has passed the exam-
ination on biomedical ethics at the Ya-
kut Science Centre of complex 
medical problems SB RAMS 
(extract from the minutes No. 18 of June 
16, 2009).

Statistical analysis: The sample size 
was not pre-calculated. The analysis of 
the data obtained was carried out using 
the statistical software packages Statis-
tica v. 10.0 (StatSoft Inc., the USA) and 
MedCalc (MedCalc Software, Belgium). 
The description of quantitative indica-
tors is carried out with the indication of 
the median (25th; 75th percentile). The 
comparison of quantitative indicators in 
two independent groups was carried out 
using the Mann-Whitney test, qualitative 
indicators - using the Chi-square test (χ2) 
or Fisher's exact test if the expected fre-
quency in one of the cells of the table 2 
× 2 was <5. Differences or relationships 
were considered statistically significant at 
p <0.05.

Results and discussion:
The prevalence of JIA among children 

under 18 years of age in Yakutia was 
64.3 per 100,000 population (0-17 years); 
among children under 14 the prevalence 
was 67.2; among adolescents - 47.3 per 

100,000 population. Among the JIA cas-
es, the indigenous population accounted 
for 30.9% of cases, while the Caucasians 
accounted for 7.4%. The average preva-
lence of JIA in the Republic of Sakha (Ya-
kutia) is comparable to the all-Russian 
indicator, but there are significant differ-
ences across regions. In 14 districts and 
the city of Yakutsk, the prevalence of JIA 
is higher than the nationwide indicator. In 
9 regions of Yakutia, no children with JIA 
were found (figure 1).

Of the features, it should be noted 
the male predominance in the indig-
enous population, as well as the lat-
er age of arthritis onset. In children 
of the indigenous people of Yakutia,  
there was higher prevalence of pa-
tients with enthesitis-associated JIA, 
with a relatively low specific gravity of 
psoriatic arthritis and rare incidence 
of systemic arthritis, RF (+) polyar-
thritis. More than half of the indige-
nous patients were hereditary tainted 
by rheumatic diseases, while in Cau-
casians only a third of patients had a 
tainted family history. The indigenous 
children had twice frequent enthesi-
tis compared to Caucasians. When 
studying the features of articular le-
sions, it should be noted that children 
of the indigenous population more 
often had lesions of the hip and knee 
joints and sacroiliac joints and rela-
tively less often had the involvement 
of the small joints of the feet. The 
detailed description of the patients 
included in the study is presented 
in Table 1. Among laboratory tests, 
children of the indigenous popula-
tion tended to have a higher degree 
of laboratory activity, they had higher 
CRP and platelet counts. There were 
no significant differences in the fre-
quency of children seropositive for 
antinuclear and rheumatoid factors. 

There was significant difference 
in the overwhelming number of in-
digenous children with the HLAB27 
antigen. There were no differences in 
provoking factors between the study 
groups.

When study-
ing the social sta-
tus, it was found 
that the children 
of the indigenous 
population more 
often lived in ru-
ral areas and had 
higher frequency 
of infection with 
Mycobacter ium 
tuberculosis.

When studying 

the features of therapy, it was found 
that children of the indigenous popu-
lation more often received sulfasala-
zine therapy and, less often, metho-
trexate therapy. The need for GIBD 
therapy was higher in European chil-
dren, while more often Caucasian 
children were 1.5 times more likely to 
use adalimumab than children of the 
indigenous population.

Discussion: This study presents data 
on the prevalence of JIA in the Republic 
of Sakha (Yakutia). The main differenc-
es are associated with higher frequency 
of the HLAB27 antigen and the associ-
ated enthesitis-associated variant of JIA 
among children of the indigenous popu-
lation of Yakutia. The influence of HLA on 
arthritis is associated with such biological 
intracellular phenomena as endoplasmic 
reticulum stress (ER) and autophagy. 
The most important function of the ER 
is folding of proteins. Disruption of nor-
mal folding under the influence of various 
"triggers" (inflammation, viral and bacte-
rial infections, etc.) and accumulation of 
altered or incorrectly folded proteins in 
the EPR lumen with their subsequent ag-
gregation was called “EPR stress”, and 
the system for controlling the quality of 
protein folding - UPR (unfolded protein 
response) [20,13,9]

In arthritis, under the influence of ex-
cess IL23 production, the folding of the 
HLA-B27 heavy chain occurs more slow-
ly than in other HLA alleles, which leads 
to the formation of misfolding chains 
[17,13]. During EPR stress, their exces-
sive accumulation occurs, leading to the 
activation of not only UPR, but also the 
nuclear factor NF-κB, a key transcription-
al regulator of the synthesis of pro-inflam-
matory cytokines, including IL-17 and 
TNF-α, which also play an important role 
in the development of inflammation [18, 
19].

According to the results of our studies, 
it has been shown the prevalence of the 
HLAB27 antigen in the mid-indigenous 
population of MS (Y) is 32.9%. The prev-
alence of the HLA B27 antigen in different 
populations is different (Table 2).

Enthesitis-associated JIA is the only 
form associated with male sex. Due to the 
high rate of enthesitis-associated arthri-
tis among the indigenous population the 
prevalence of  JIA is higher at boys, while 
there are more girls affected by JIA  in 
most of the known populations. The wide 
distribution of the HLAB27 antigen is due 
to the fact that this antigen presents in all 
JIA subtypes in children of the indigenous 
people of Yakutia, not revealed in other 
populations. Thus, the HLAB27 antigen 
is found in 70% of children with enthesi-

Prevalence of JIA in the Republic of Sakha (Yakutia) 100,000 
population

• 100 000.
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tis-associated JIA, 44% of children with 
oligoarthritis, 60% of children with sys-
temic arthritis, 33% of children with psori-
atic arthritis, 39% of children with polyar-
thritis, which makes it impossible to apply 
the ILAR classification to populations 
with a high frequency of the HLAB27 an-
tigen, since the HLAB27 antigen is a cri-
terion for excluding several subtypes of 
JIA, such as systemic arthritis and pso-
riatic arthritis. The predominance of the 
HLAB27 antigen among Yakut children 
with JIA explains the later age of onset, 
the high incidence of enthesitis, and a 
family history of arthritis from the HLA B27 
group, since this antigen can be trans-
mitted from generation to generation. In 
the HLAB27 antigen risks of developing 
ankylosing spondylitis are doubled in a 
case if there is a relative diagnosed with 
one of the  HLAB27 antigen circle [21]. 
It is interesting to note that psoriasis and 
psoriatic arthritis diagnosed as "HLAB27 
circle" are very rare in the population of 
children of the indigenous population of 
Yakutia, who have high frequency of this 
antigen. The high prevalence of enthesi-
tis-associated arthritis explains the high-
er frequency of sulfasalazine use and the 
lower frequency of methotrexate use in 
children of the indigenous population of 
Yakutia, since methotrexate has proven 
itself better in for the treatment of articu-
lar forms of JIA [12]. Among the peculiari-
ties of the use of HIBP, it should be noted 
that the frequency of adalimumab use 
in indigenous children is lower, which is 
associated with a lower frequency of se-
vere uveitis associated with oligoarticular 
JIA, since uveitis in patients with HLAB27 
is more often acute, symptomatic and 
does not always require aggressive HIBT 
[17]. The second factor limiting the use 
of monoclonal antibodies is a higher in-
cidence of infection with Mycobacterium 
tuberculosis, which increases the risks of 
reactivation of latent tuberculosis infec-
tion into active one under the influence of 
monoclonal antibodies that bind necrosis 
factor-a [12,10]. The absence of severe 
forms of uveitis and the prevalence of 
infection with Mycobacterium tuberculo-
sis make etanercept the drug of choice 
in indigenous children with JIA, which is 
associated with its safe use in children of 
this group, and its effectiveness has been 
shown in various forms of JIA [11].

Limitation of the study: the retro-
spective nature of the study, that caused 
the  insufficiency of information available 
in the medical records was considered 
the main drawback of this study. The di-
vision of patients according to ethnicity 
was conditional, especially the group of 
children of Caucasian origin, who, in fact 

Demographic characteristics of patients included in the study

Signs Indigenous.
n=144

Caucasians. 
n=26 p

Gender. male. n (%) 85 (59.0) 11 (42.3) 0.114
Debut age. y. 10.6 (6.0; 13.4) 7.8 (4.6; 11.6) 0.174

JIA subtypes. n (%)
Oligoarthritis
polyarthritis. RF (-)
polyarthritis. RF (+)
systemic arthritis
enthesitis-associated arthritis
psoriatic arthritis

36 (25.0) 
21 (14.6) 
1 (0.7) 
4 (2.8) 

76 (52.8) 
6 (4.2)

5 (19.2) 
6 (23.1) 
1 (3.9) 
2 (7.7) 

10 (38.5) 
2 (7.7)

0.292

NAJ 4.0 (3.0; 6.0) 3.0 (2.0; 6.0) 0.412
Enthesite. n (%) 36 (25.0) 3/26 (11.5) 0.133
Uveitis. n (%) 16 (11.1) 2/25 (8.0) 0.642
Psoriasis. n (%) 3/143 (2.1) 2/25 (8.0) 0.109
Family anamnesis. n (%) 75/136 (55.2) 8/22 (36.4) 0.102

Laboratory characteristic
Erythrocyte sedimentation rate. mm / h 26.0 (15.0; 52.0) 23.0 (13.0; 38.0) 0.327
C-reactive protein. mg / l 33.0 (10.0; 58.0) 22.0 (10.0; 26.0) 0.262
Hemoglobin. g / l 116.0 (107.0; 128.0) 119.0 (108.0; 129.0) 0.570
Leukocytes х109 / l 7.7 (5.8; 10.0) 7.2 (6.4; 10.0) 0.787
Platelets х109 / l 339.0 (279.0; 455.0) 310.0 (254.0; 365.0) 0.077
Positivity for HLA B27. n (%) 76/131 (58.0) 8/24 (33.3) 0.026
ANF seropositivity. n (%) 4/46 (8.7) 0/16 (0.0) 0.223
Seropositivity in RF. n (%) 3/141 (2.1) 1/25 (4.0) 0.574

Provoking factor. n (%)
Not installed
Acute intestinal infection
Acute respiratory infection
Joint injury

36 (25.7) 
48 (34.3) 
29 (20.7) 
17 (19.3)

8 (34.8) 
10 (43.5) 
2 (8.7) 
3 (13.0)

0.393

Social factors. n (%)
City dwellers 69/142 (48.6) 21/25 (84.0) 0.001
Villager 73/142 (51.4) 4/25 (16.0) 0.001
Infection with mycobacterium 
tuberculosis 16/141 (11.4) 1/24 (4.2) 0.285

Passive smoking 23/66 (34.9) 7/16 (43.8) 0.507
Therapy. n (%):

Non-steroidal anti-inflammatory drugs 117/134 (87.3) 21/23 (91.3) 0.588
Sulfasalazine 25 (17.4) 2/25 (8.0) 0.238
Glucocorticosteroids 9/143 (6.3) 1/25 (4.0) 0.655
Methotrexate 97/142 (68.3) 21/24 (87.5) 0.055
Leflunomide 5/143 (3.5) 0/25 (0.0) 0.343
Cyclosporin A 3/144 (2.1) 0/25 (0.0) 0.467
Genetically engineered biological drugs 
(primary purpose). n (%):
Etanercept
Adalimumab
Tocilizumab
Infliximab
Golimumab
Abatacept

70/144 (48.6) 
49 (70.0)
4 (5.7)
9 (12.9)
6 (8.6)
1 (1.4)
1 (1.4)

20/26 (76.9)
14 (70.0)
3 (15.0)
2 (10.0)
1 (5.0)
0 (0.0)
0 (0.0)

0.101

Genetically engineered biological 
products
(second line of therapy). n (%):

8 (5.6) 1 (3.9) 0.720

Adalimumab
Golimumab
Infliximab
Etanercept

4 (50.0)
2 (25.0)
1 (12.5)
1 (12.5)

1 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)

0.936

Time until the first GEBP. y. 0.6 (0.3; 1.4) 1.0 (0.3; 1.9) 0.857

Abbreviations: ANF - antinuclear factor. GEBP - genetically engineered biological preparation. 
RF - rheumatoid factor.

Table1
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referred to a multinational group. The in-
ability to determine the HLAB27 antigen 
in all patients led to the fact that this anti-
gen was detected in patients with clinical 
signs of enthesitis-associated arthritis, 
which could lead to an artificial increase 
in the frequency of the HLAB27 antigen 
among patients with JIA.

Conclusions:
1.	 The prevalence of JIA in chil-

dren (0-17 years old) in the Republic of 
Sakha (Yakutia) is comparable to the 
all-Russian indicator and amounted to 
64.3 per 100,000 population. In 14 dis-
tricts and the city of Yakutsk, the preva-
lence of JIA is higher than the nationwide 
indicator.

2.	 For the first time in the Repub-
lic of Sakha (Yakutia), the structure of 
juvenile idiopathic arthritis was studied. 
Enthesitis-associated arthritis is the most 
common form of juvenile idiopathic arthri-
tis.

3.	 The HLAB27 antigen associat-
ed with juvenile idiopathic arthritis is high-
er in indigenous children than in Cauca-
sian children.

The work was done within the frame-
work of the research topic of the FGBU 
"YSC KMP" SB RAMS, "Monitoring the 
health status of children in the Republic 
of Sakha (Yakutia)" (state registration 
number: 0120-128-07-98), the basic part 
of the state order of the Ministry of Sci-
ence and Education of the Russian Fed-
eration (FSRG-2020-0016) and with the 
financial support of the RFBR grant (No. 
18-05-60035_Arktika).
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Table2

Frequency distribution of HLAB27 in different populations and associated arthritis

Population HLA B27
frequency (%)

HLA B27 incidence in associated 
arthritis (%) link

Koryaks 39.6 38.5 [7]
Eskimos (USA) 39 25 [7]

Russians (Chelyabinsk 
region) 9.6 22.4 [8]

Bengalis 10.7 49.2 [15]
Chinese 2.4 36.6 [14]

References


