
International Journal of Medical Sciences And Clinical Research 115 https://theusajournals.com/index.php/ijmscr 

 
 

 VOLUME Vol.05 Issue11 2025 

PAGE NO. 115-119 

DOI 10.37547/ijmscr/Volume05Issue11-19 

 
 
 
 

Clinical, Laboratory, And Immunological Changes In 

The Urinary System In Children With Juvenile 

Idiopathic Arthritis 
 

Israilova N.A. 

Tashkent State Medical University, Uzbekistan 

 

Yusupova G.A. 

Tashkent State Medical University, Uzbekistan 

 

Azimova R.A. 

Tashkent State Medical University, Uzbekistan 

 

Received: 20 September 2025; Accepted: 12 October 2025; Published: 16 November 2025 

 

Abstract: Juvenile idiopathic arthritis (JIA) is a chronic inflammatory disease of the joints in children, characterized 
by autoimmune damage to connective tissue and systemic manifestations. Among extra-articular lesions, 
particular importance is attached to the involvement of the urinary system, which significantly affects the course, 
prognosis, and treatment strategy of the disease. 

Objective: To study the clinical and immunological changes in the urinary system in children with juvenile 
idiopathic arthritis. 

Materials and Methods:  A total of 80 patients aged 4–17 years were examined. All patients underwent clinical, 
laboratory, and immunological studies. 

Results: Urinary system involvement was detected in 66 (82.5%) children, manifested by leukocyturia (79%), 
proteinuria (52%), hematuria (35%), and the presence of salts in the urine (32%). Serum IL-6 levels were elevated 
5.8-fold, particularly in polyarticular and systemic forms of the disease. 
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Introduction: Relevance of the Problem 

Diseases of the joints in children remain an urgent issue 
in pediatrics and rheumatology. Juvenile idiopathic 
arthritis (JIA) is a common chronic inflammatory joint 
disease in children, the development of which is 
influenced by various factors. The disease can occur at 
any age and is characterized by a prolonged, 
progressive course that may lead to contractures and 
loss of joint function. JIA is a systemic chronic disease 
of connective tissue with a predominantly autoimmune 
pathogenesis, lasting for more than six weeks, 
developing in children under 16 years of age, and 
clinically manifested by arthritis after exclusion of other 
joint pathologies. The pathological process leads to the 

destruction of affected joints and, in some patients, is 
accompanied by pronounced extra-articular 
manifestations. One of the most significant extra-
articular manifestations in JIA is the involvement of the 
urinary system [10,12,13,14,20,21,28,30]. The 
frequency of urinary system pathology (USP) in JIA 
ranges from 13% to 73%. In terms of frequency of renal 
involvement, JIA ranks third among rheumatic 
diseases, following systemic lupus erythematosus (SLE) 
and systemic vasculitis [28,30]. 

Urinary system involvement in rheumatoid arthritis 
(RA) occupies a special place among other systemic 
manifestations of the disease and has a significant 
impact on its prognosis, therapeutic approaches, and 
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outcomes. According to various authors 
[5,6,8,11,16,19,20,21,27], renal pathology occurs in 
20–75% of patients with RA. 

Renal changes are characterized by the early 
appearance of transient leukocyturia, mild proteinuria, 
and hematuria, which are most often observed at the 
onset of the disease or during exacerbation. These 
findings are associated with disease activity and 
severity, as well as the patient’s age [7,8,9,17,21]. 

JIA is one of the major diseases leading to secondary 
amyloidosis [18]. The incidence of amyloidosis in adult 
RA patients ranges from 2% to 50% [3,12,24], while in 
children it is less common—3–15%—and develops 
predominantly in those with systemic forms of the 
disease at any age [1,22,29]. 

Autoimmune and autoinflammatory processes play a 
key role in the development of rheumatic diseases, 
associated with genetically determined and 
environmentally induced defects in the activation of 
both the innate and adaptive immune responses 
[4,9,25,27,30]. During active inflammation in children 
with different variants of JIA, almost all components of 
the immune system are involved, leading to activation 
of both the cellular and humoral immune responses 
[2,21,23,26]. 

Systemic manifestations of interleukin-6 (IL-6) activity, 
such as fever and morning stiffness, are related to the 
circadian rhythm of cytokine secretion. IL-6 stimulates 
osteoclast differentiation and activation, enhances 
bone resorption, and consequently contributes to the 
development of generalized osteoporosis and erosive 
joint changes [1,17,30]. 

The state of the cytokine network in various forms of 
JIA has not been fully elucidated. Some authors report 
maximal IL-6 elevation in systemic JIA compared with 
other forms. A correlation has been observed between 
the levels of proinflammatory cytokines (IL-1β, IL-6), 
chemokines (IP-10), and clinical-laboratory indicators 
of disease activity (ESR, CRP, and number of affected 
joints) [1,17,24]. 

Thus, the development of chronic inflammation in 
rheumatic diseases is mediated by multiple immune 
system abnormalities, and the degree of inflammation 
correlates with the altered synthesis of a wide range of 
immune mediators. 

Objective of the Study 

To investigate the clinical and immunological changes 
in the urinary system in children with juvenile 
idiopathic arthritis (JIA). 

METHODS 

A total of 80 children with JIA were examined, including 
54 (67.5%) with the articular form, 13 (16.2%) with the 

polyarticular form, and 11 (13.7%) with the systemic 
form of the disease. Among them, 48 (60%) were boys 
and 32 (40%) girls, aged from 4 to 17 years. 

All patients underwent standardized clinical, 
laboratory, bacteriological, and immunological 
examinations. Clinical evaluation included medical 
history (anamnesis of life and disease), assessment and 
monitoring of current somatic status, and analysis of 
disease dynamics. Laboratory studies consisted of a 
complete blood count, urinalysis, biochemical blood 
tests (including creatinine and urea levels), and the 
Nechiporenko urine test. Urine cultures were 
performed for bacteriological evaluation. 

Immunological methods included the measurement of 
proinflammatory cytokines, particularly interleukin-6 
(IL-6), in the peripheral blood serum. 

The disease onset was assessed by type—systemic, 
polyarticular, or oligoarticular. The overall condition of 
the patient and the dynamics of clinical manifestations 
were evaluated, along with data from the 
pharmacological history (background basic therapy, 
previous use of NSAIDs, and reported adverse drug 
reactions). 

RESULTS AND DISCUSSION 

The clinical manifestations of JIA in the examined 
patients were characterized by considerable 
polymorphism of symptoms. Analysis of medical 
histories showed that the first clinical signs of the 
disease appeared 6 months to 2 years before diagnosis. 
At the disease onset, the vast majority (87.3%) of 
children presented with general malaise: weakness, 
morning stiffness, arthralgia, weight loss, and 
subfebrile fever. 

In 13 children, a persistent oligoarthritis variant was 
observed, characterized by involvement of up to four 
joints throughout the course of the disease. 
Progressive oligoarthritis was found in 28 patients, with 
an increase in the number of affected joints after six 
months of disease progression. 

Certain features of joint involvement were established 
depending on the form, disease course, sex, and age of 
the patients. The articular form with a subacute onset 
was accompanied by arthritis predominantly affecting 
the knee and ankle joints. Subsequently, the wrist and 
elbow joints were most frequently involved. 

The articular-visceral (systemic) form was observed in 
11 patients and was clinically characterized by high 
intermittent fever, unresponsive to antibiotic therapy. 
During febrile periods, patients developed a 
polymorphic bright-pink rash. 

Among the examined children with JIA, cases of urinary 
system involvement were identified in the form of 
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urinary tract infections and nephritis. Analysis of 
nephritis frequency revealed that urinary 
abnormalities were detected in 46 out of 80 
prospectively observed children aged 4–17 years. At 
the time of observation, children with urinary system 
involvement were significantly older than those 
without such manifestations (p ≤ 0.05). 

Urinary system activity in children was manifested by 
proteinuria in 34 patients, hematuria in 23, and 
leukocyturia in 52. Salts in urine were found in 21 
patients: oxalaturia in 16, triple-phosphate crystalluria 
in 3, and uraturia in 2 (Table 1). 

Table 1. 
Main Laboratory Indicators of Urinary System Involvement in Children 

Indicators Urinary System  
Involvement (N = 66) 

Proteinuria                    34 
Microhematuria 23 

Leukocyturia 52 

Oxalaturia                     16 
Triple-phosphate crystalluria 3 

Uraturia                       2 

Laboratory studies revealed that, compared to children 
without urinary system involvement, those with JIA and 
urinary manifestations more frequently demonstrated 
anemia (grade II–III in 18.1% vs. 3%), elevated ESR (40 
mm/h in 39.3% vs. 17.6%), and increased white blood 
cell and neutrophil counts, although without 
statistically significant differences. 

Microalbuminuria was detected in 14 patients (21.2%) 
with JIA and urinary system involvement. The urinary 
abnormalities in these children included proteinuria in 

34 (52%), hematuria in 23 (35%), leukocyturia in 52 
(79%), and urinary salts in 21 (32%) patients—
oxalaturia in 16 (24%), triple-phosphate crystalluria in 
3 (5%), and uraturia in 2 (3%) cases. Mixed urinary 
abnormalities were observed in 22 (33%) patients. 
Further, serum creatinine levels and glomerular 
filtration rate (GFR) were evaluated in this group of 
patients according to the Schwartz formula (Table 2). 

 

Table 2. 
Indicators of Renal Functional Status (Schwartz Formula) 

Renal Status Children with Urinary System Involvement (N 
= 66) 

Preserved renal function (n=52) GFR = 90–97 mL/min/1.73 m² 

Decreased glomerular filtration (n=14) GFR = 30–67 mL/min/1.73 m² 

As shown in the table, impaired renal function was 
noted in most children with JIA and urinary system 
involvement at the time of examination. 

Immunological studies were conducted to assess the 
level of the proinflammatory cytokine interleukin-6 (IL-
6) in children with JIA, aiming to identify the 
relationship between cytokine production and disease 
activity and severity. 

The serum IL-6 level was found to be 5.8 times higher 
than in the control group, averaging 47.28 ± 2.93 pg/mL 
(P < 0.001), with individual values ranging from 20.7 to 
55.4 pg/mL. Elevated levels above the mean were 
found in 72.4% of cases. 

In children with polyarticular and systemic forms of JIA, 
IL-6 levels were more than 10-fold higher than in 
controls, averaging 87.52 ± 7.41 pg/mL (P < 0.001). 
Analysis showed that IL-6 levels were near the lower 
limit in 20% of patients, while 30% had values above 
the average. 

Thus, the analysis of clinical forms and disease course 
in juvenile idiopathic arthritis confirms its aggressive 
and progressive nature, reflecting the modern age-
related evolution of the disease, as well as the frequent 
involvement of internal organs—particularly the 
urinary system. These findings highlight the need for 
effective treatment strategies and preventive 
measures to minimize the nephrotoxic side effects of 
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medications. 

CONCLUSIONS 

1. Laboratory studies demonstrated that children with 
JIA and urinary system involvement more frequently 
exhibited anemia, elevated ESR, microalbuminuria, and 
increased creatinine and urea levels compared to 
children without urinary manifestations. 

2. The increase in the number of painful and swollen 
joints, intensified pain and exudation, proteinuria, and 
hematuria indicates a shared pathogenetic basis for 
joint and renal involvement in JIA. 

3. Severe JIA is characterized by hyperactivation of the 
immune system and excessive IL-6 production, which 
underscores the need for developing effective 
therapeutic strategies and preventing the nephrotoxic 
effects of medications on the urinary system. 

REFERENCES 

1. Alekseeva, E.I., Denisova, R.V., Valieva, S.I. et al. 
(2017). Cytokines in juvenile idiopathic arthritis: 
modern concepts of immunopathogenesis. 
Pediatric Pharmacology, 14 (3), 180–190. 

2. Alekseeva, E.I., Denisova, R.V., Valieva, S.I. et al. 
(2018). Juvenile idiopathic arthritis: clinical and 
laboratory characteristics and principles of 
therapy. Pediatric Pharmacology, 15(2), 95–102. 

3. Alekseeva, E.I., Denisova, R.V., Valieva, S.I. et al. 
(2015). Juvenile idiopathic arthritis: course 
features and outcomes. Pediatrics Journal, 94(6), 
45–52. 

4. Avcin, T., Cimaz, R., & Frosch, M. (2019). 
Pathogenesis and classification of juvenile 
idiopathic arthritis. Nature Reviews Rheumatology, 
15, 457–472. 

5. Berkun, Y., & Padeh, S. (2010). Environmental 
factors and the development of juvenile idiopathic 
arthritis. Autoimmunity Reviews, 9, 319–323. 

6. Brunner, H.I., & Lovell, D.J. (2019). Advances in the 
understanding and treatment of juvenile idiopathic 
arthritis. Current Opinion in Rheumatology, 31(5), 
395–402. 

7. Chudakova, L.G., & Kurilo, A.N. (2016). Functional 
state of kidneys in children with juvenile idiopathic 
arthritis. Russian Bulletin of Perinatology and 
Pediatrics, 61(5), 82–88. 

8. Cimaz, R., & Cantarini, L. (2020). Autoinflammatory 
diseases and juvenile idiopathic arthritis: links and 
differences. International Journal of Molecular 
Sciences, 21(22), 8534. 

9. Denisova, R.V., Alekseeva, E.I., & Valieva, S.I. 
(2019). Cytokine profile in juvenile idiopathic 

arthritis and correlation with disease activity. 
Modern Pediatrics, 18(4), 23–28. 

10. Dubko, M.F., & Klimanskaya, E.V. (2018). Renal 
involvement in rheumatic diseases in children. 
Nephrology and Dialysis, 20(3), 47–52. 

11. Elkon, K.B., & Stone, J.H. (2018). Renal disease in 
rheumatology. New England Journal of Medicine, 
379, 2541–2552. 

12. Frosch, M., & Roth, J. (2008). Role of interleukin-6 
in the pathogenesis of systemic juvenile idiopathic 
arthritis and the therapeutic approach with 
tocilizumab. Current Opinion in Rheumatology, 
20(5), 579–584. 

13. Guseva, N.G., & Dubko, M.F. (2017). Pathogenesis 
of renal involvement in rheumatoid arthritis and 
juvenile idiopathic arthritis. Therapeutic Archive, 
89(8), 65–70. 

14. Guzikova, M.V., & Kuznetsova, I.V. (2019). The 
features of urinary system pathology in children 
with rheumatic diseases. Clinical Nephrology, 
18(2), 33–39. 

15. Hinks, A., Bowes, J., & Thomson, W. (2019). Genetic 
susceptibility to juvenile idiopathic arthritis. 
Rheumatology, 58(2), 275–283. 

16. Kamyshova, E.V., & Koneva, N.A. (2018). Urinary 
system pathology in children with rheumatoid 
arthritis. Modern Pediatrics, 17(1), 52–57. 

17. Kawashima, M., & Ogata, A. (2019). The role of IL-6 
in autoimmune diseases. Clinical and Experimental 
Rheumatology, 37(Suppl. 119), 4–10. 

18. Kiselyova, N.G., & Abramova, L.M. (2016). 
Amyloidosis in children with chronic rheumatic 
diseases. Clinical Medicine, 94(3), 62–66. 

19. Kuzmina, N.S., & Guseva, N.G. (2015). Renal 
changes in rheumatoid arthritis. Therapeutic 
Archive, 87(5), 60–65. 

20. Petty, R.E., Southwood, T.R., Manners, P. et al. 
(2004). International League of Associations for 
Rheumatology (ILAR) classification of juvenile 
idiopathic arthritis: second revision. Journal of 
Rheumatology, 31(2), 390–392. 

21. Ravelli, A., Martini, A. (2007). Juvenile idiopathic 
arthritis. Lancet, 369, 767–778. 

22. Sukhareva, E.Yu., & Alekseeva, E.I. (2018). Systemic 
forms of juvenile idiopathic arthritis in children: 
clinical course and therapy. Pediatric 
Pharmacology, 15(6), 512–519. 

23. Tarp, S., & Ammitzbøll-Danielsen, M. (2018). 
Cytokine and chemokine patterns in juvenile 
idiopathic arthritis: a systematic review. 



International Journal of Medical Sciences And Clinical Research 119 https://theusajournals.com/index.php/ijmscr 

International Journal of Medical Sciences And Clinical Research (ISSN: 2771-2265) 
 

 

Rheumatology International, 38, 1571–1580. 

24. Tugal-Tutkun, I., & Quartier, P. (2019). Systemic 
juvenile idiopathic arthritis and IL-6: clinical 
implications and targeted therapy. Pediatric 
Rheumatology, 17, 45–52. 

25. Vastert, S.J., & de Jager, W. (2014). Cytokines in the 
pathogenesis of juvenile idiopathic arthritis: 
current insights. Pediatric Rheumatology, 12, 12–
25. 

26. Wallace, C.A., Ruperto, N., & Giannini, E.H. (2017). 
Preliminary criteria for clinical remission for select 
categories of juvenile idiopathic arthritis. Journal of 
Rheumatology, 31, 2290–2294. 

27. Wulffraat, N.M., & Wedderburn, L.R. (2019). 
Pathogenesis and treatment of juvenile idiopathic 
arthritis. Nature Reviews Rheumatology, 15, 363–
376. 

28. Yershov, M.I., & Dvornikova, I.V. (2019). Renal 
manifestations of rheumatic diseases in children. 
Pediatrics Journal, 98(4), 39–44. 

29. Zink, J., & Hirschfeld, S. (2017). Amyloidosis in 
pediatric rheumatic diseases. Autoimmunity 
Reviews,16, 729–737. 

30. Zyryanova, I.V., & Baranov, A.A. (2015). Modern 
concepts of the immunopathogenesis of juvenile 
idiopathic arthritis. Pediatric Pharmacology, 12(5), 
22–29.   

 


