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involvement in classic JIA. Renal manifestations in JIA vary from asymptomatic 

to end-stage kidney disease. It is important to recognize that renal abnormalities 

can be a symptom of rheumatologic disease because they can provide important 
signals towards establishing a personalized treatment plan. 
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INTRODUCTION  

   The kidneys are important target organs involved with 
JIA. The field of  

pediatric rheumatology originated in the first half of the 

20th century and has a relatively short history compared 
to other medical fields. It started principally with 

interest in juvenile chronic inflammatory arthritis, the 
most common childhood  

rheumatologic disease [1]. Currently, its scope is 
expanding to address rare disease groups that have 

recently been elucidated, including autoinflammatory 

syndrome. JIA mainly targeting the musculoskeletal 
system, blood vessels, and other tissues, and is still a 

significant cause of chronic illness in children worldwide; 
although it remains among one of the smallest pediatric 

subspecialities [2]. Pediatric rheumatologic diseases are 

frequently associated with renal disease as a part of 
systemic autoimmune disease, and in some diseases 

such as systemic lupus erythematosus and 
antineutrophil cytoplasmic antibody-associated 

vasculitis, the kidney is the main target organ that can 

indicate the long-term prognosis. 
Renal manifestations in JIA vary from asymptomatic to 

end-stage kidney disease. It is important to recognize 
that renal abnormalities can be a symptom of  

rheumatologic disease because they can provide 
important signals towards establishing a personalized 

treatment plan. In addition, kidney abnormalities may 

be a presenting symptom of JIA; in this case, clinicians 
should attempt to  

identify the underlying disease. In this paper, we review 
kidney problems that can be accompanied by 

representative juvenile idiopathic arthritis (JIA). 

Sjogren’s syndrome (SS), systemic 
sclerosis/scleroderma, and juvenile dermatomyositis 

(JDM), Lupus nephritis and antineutrophil cytoplasmic 
antibody-associated renal disease tend to expand over 

a wide range of topics, and thus were excluded from 
this review. 

   The spectrum of renal involvement in JIA: secondary 

amyloidosis, secondary glomerulonephritis, 
tubulointerstitial nephritis. 

   JIA is characterized by chronic noninfectious 

inflammation of the joints and encompasses a complex 
group of diseases. It is the most famous and frequent 

rheumatoid disease in children and is classified into 
several groups, according to clinical and laboratory 

characteristics. In the early history of JIA, gold 
nephropathy was an interesting kidney disease 

associated with the use of intramuscular gold salts, 

although there is currently no gold treatment. The 
pathological picture of gold nephropathy is drug-

induced membranous glomerulonephritis that usually 
resolves over time if gold treatment is stopped [3,4].  

    Although it is difficult to determine the cause of renal 

abnormalities in JIA, according to one prospective study 
in adults, proteinuria and decreased renal function were 

mainly due to drug side effects, while hematuria was 
associated with the disease itself [5]. The renal diseases 

associated with JIA have rarely been reported, yet 

include renal amyloidosis, glomerulonephritis, and drug-
induced tubulointerstitial nephritis (TIN). Amyloidosis is 

the most characteristic lesion associated with chronic 
systemic inflammation in JIA [6,7] 

 
RENAL AMYLOIDOSIS  

   Amyloidosis is characterized by the deposition of 

amyloid fibrils in organs and there are a number of 
subtypes. Amyloid A (AA) amyloidosis is caused by the 

overproduction of the precursor of AA protein, which is 
produced in response to systemic inflammation, while 

amyloid light-chain amyloidosis is caused by the  

overproduction of monoclonal immunoglobulin light 
chains.  

   Only AA amyloidosis (secondary amyloidosis) can 
occur in children with JIA [7,8]. In the past, amyloidosis 

was the main cause of death in JIA; however, recently, 
the prognosis has improved [8-10]. Renal amyloidosis 
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occurs most commonly in systemic onset JIA (sJIA), 

followed by polyarticular JIA [8,9]. Renal amyloidosis 
insidiously progresses, causing massive proteinuria 

from an asymptomatic state, and consequently leading 

to endstage renal disease. Hematuria is rarely 
accompanied [8,11].  

  Regular urinalysis is required in patients with sJIA or 
polyarticular JIA as asymptomatic proteinuria is the 

most common initial symptom [7]. It can be confirmed 

by renal biopsy which demonstrates amyloid fibrils, 
although the correlation between the degree of amyloid 

deposition and clinical symptoms are  
not clear. Treatments that control the inflammatory 

cascade caused by the underlying diseases are critical. 
Several disease-modifying antirheumatic drugs and 

biologics have been used to control these diseases. 

Since renal amyloidosis occurs  
in a situation where JIA is not well controlled by 

standard drugs such as methotrexate, sulfasalazine, 
and hydroxychloroquine, it is usually treated by adding 

disease-modifying antirheumatic drugs or biologics or 

switching biologics after the diagnosis of amyloidosis 
[6,12]. Interleukin-6 inhibitor, tocilizumab has  

become the standard treatment for sJIA, and it can play 
an important role in treating secondary amyloidosis by 

suppressing serum AA levels [7,13,14].  
  According to one large study conducted in 2008, of the 

3,500 patients with JIA, 24 patients with biopsy-proven 

amyloidosis were detected. Ten patients died, but the 
cause of death was associated with JIA itself rather than 

with amyloidosis. Of the 4 survivors, three patients 
underwent kidney transplants, and 11 patients 

maintained normal renal function at last follow-up.  

    Proteinuria improved completely in four patients who 
initially had proteinuria [6, 8]. Renal disease can be 

improved by early intensive treatment. Therefore, it is 
essential to monitor regularly the occurrence of 

amyloidosis in JIA patients.  

 
GLOMERULONEPHRITIS AND DRUG-INDUCED 

TUBULOINTERSTITIAL NEPHRITIS 
 Several studies on adult rheumatoid arthritis (RA) 

suggest that there is an association between RA and 
different types of glomerulonephritis, although studies 

on glomerulonephritis in JIA are extremely rare. 

Mesangial proliferative glomerulonephritis is the most 
commonly reported type of glomerulonephritis in adults 

with RA [6, 14, 15]. In JIA, membranous nephropathy, 
mesangial glomerulonephritis, focal segmental 

glomerulosclerosis, and crescentic glomerulonephritis 

have also reported [15-21]. Nephrotic syndrome in JIA 
is extremely rare and is usually caused by amyloidosis 

rather than glomerulonephritis [20, 25].  

    The pathogenesis of renal involvement in JIA 

remains unclear. Immunologic abnormalities related to 
the occurrence of JIA,including 

hypergammaglobulinemia, abnormal B and T cell 

mitogen responsiveness, decreased T suppressor 
activity, and uncontrolled cytokine production, are 

presumed to lead to renal involvement [23,24, 26]. In 
JIA, the treatment for glomerulonephritis is generally 

conservative with angiotensin-converting enzyme (ACE) 

inhibitors or angiotensin receptor blockers.  
   However, severe cases with rapidly progressive 

glomerulonephritis or massive proteinuria require 
intensive treatments with immunosuppressants [16-22, 

27]. One should be aware that drugs used as treatments 
can also cause renal abnormalities.  

  Drugs commonly used in JIA include nonsteroidal anti-

inflammatory drugs, proton pump inhibitor, 
methotrexate, sulfasalazine, leflunomide, etc. Since 

these drugs can often cause renal abnormalities such as 
acute tubular necrosis and tubulointerstitial nephritis 

(TIN). Clinicians should be careful to identify the cause 

of renal abnormalities in patients taking these drugs.  
 

CONCLUSIONS  
JIA in children can affect various organs,including the 

musculoskeletal, cutaneous, pulmonary, heart, 
gastrointestinal, central nervous system, and kidneys. It 

is necessary to understand the type of renal disease 

associated with each JIA forms to properly monitor and 
treat renal involvement in this  patients. In certain cases 

where patients are initially expressing symptoms of 
renal disease alone  glomerulonephritis or TIN, we 

should try to find the underlying diseases, and then 

renal disease can be a early diagnostic clue for 
underlying JIA.  

 
REFERENCES   

1. Schaller JG. The history of pediatric 

rheumatology. Pediatr Res 2005;58:997-1007.  
Makarova T.P., et al. Kidney damage in juvenile 

rheumatoid arthritis. // Pediatrician. 2016. V. 7. 
No. Schaller JG. The history of pediatric 

rheumatology. Pediatr Res 2005;58:997-1007. 
2. Srinivasalu H, Riebschleger M. Medical 

education in pediatric rheumatology: unique 

challenges and opportunities. Clin Rheumatol 
2020;39:643-50. 

3. Husserl FE, Shuler SE. Gold nephropathy in 
juvenile rheumatoid arthritis. Am J Dis Child 

1979;133:50-2. 

4. Rovenska E, Kapeller K, Rossmann P. Gold 
nephropathy in rheumatoid arthritis and in 



 

 

World Bulletin of Public Health (WBPH)  

Available Online at: https://www.scholarexpress.net 

Volume-26, September 2023 

ISSN: 2749-3644 

   

40 | P a g e  

juvenile chronic arthritis. Czech Med 

1979;2:125-33. 
5. Koseki Y, Terai C, Moriguchi M, Uesato M, 

Kamatani N. A prospective  

6. study of renal disease in patients with early 
rheumatoid arthritis. Ann Rheum Dis 

2001;60:327-31.  
7. Karimdjanov  I.A., Madaminova  M.Sh., 

Dinmukhammadieva D.R. The Course of 

Juvenile Idiopathic Arthritis and Kidney 
Damage. American Journal of Medicine and 

Medical Sciences. 2023;  13(3): 203-206   
8. Bilginer Y, Akpolat T, Ozen S. Renal amyloidosis 

in children. Pediatr Nephrol 2011;26:1215-27. 
9. Immonen K, Savolainen A, Kautiainen H, Hakala 

M. Longterm outcome of amyloidosis associated 

with juvenile idiopathic arthritis. J Rheumatol 
2008;35:907-12. 

10. David J, Vouyiouka O, Ansell BM, Hall A, Woo 
P. Amyloidosis in juvenile chronic arthritis: a 

morbidity and mortality study.Clin Exp 

Rheumatol  1993;11:85-90.  
11. Schneider R, Passo MH. Juvenile rheumatoid 

arthritis. Rheum Dis Clin North Am 
2002;28:503-30.  

12. Chantarogh S, Vilaiyuk S, Tim-Aroon T, 
Worawichawong S. Clinical  

13. improvement of renal amyloidosis in a patient 

with systemic-onset juvenile idiopathic arthritis 
who received tocilizumab treatment: a case 

report and literature review. BMC Nephrol 
2017;18:159. 

14. Gupta A, Bagri NK, Tripathy SK, Barwad A, 

Phulware RH, Hari P.  
15. Successful use of tocilizumab in amyloidosis 

secondary to systemic juvenile idiopathic 
arthritis. Rheumatol Int 2020;40:153-9. 

16. Okuda Y, Takasugi K. Successful use of a 

humanized anti-interleukin-6 receptor antibody, 
tocilizumab, to treat amyloid A amyloidosis 

complicating juvenile idiopathic arthritis. 
Arthritis Rheum 2006;54:2997-3000. 

17. Mielants H, Van den Bosch F. Extra-articular 
manifestations. Clin Exp  

18. Rheumatol 2009;27(4 Suppl 55):S56-61. 

19. Adu D, Berisa F, Howie AJ, Emery P, Bacon PA, 
McConkey B, et  

20. al. Glomerulonephritis in rheumatoid arthritis. 
Br J Rheumatol 1993;32:1008-11.  

21. Bandin F, Merhenberger M, Modesto A, 

Brochard K, Decramer S.  

22. Steroid-responsive nephrotic syndrome in a 

child with juvenile idiopathic arthritis. Pediatr 
Nephrol 2008;23:651-4. 

23. Breedveld FC, Valentijn RM, Westedt ML, 

Weening JJ. Rapidly progressive 
glomerulonephritis with glomerular crescent 

formation in rheumatoid arthritis. Clin 
Rheumatol 1985;4:353-9. 

24. Helin HJ, Korpela MM, Mustonen JT, Pasternack 

AI. Renal biopsy  
25. findings and clinicopathologic correlations in 

rheumatoid arthritis. Arthritis Rheum 
1995;38:242-7. 

26. Gedalia A, Mendez EA, Craver R, Vehaskari M, 
Espinoza LR. Renal involvement in juvenile 

rheumatoid arthritis: report of two cases. Clin 

Rheumatol 2001;20:153-6.  
27. Varma S. Juvenile rheumatoid arthritis with 

focal segmental glomerulosclerosis: a rare 
association. Pediatr Nephrol 2010;25:2189-90.  

28. Kari JA, Bamashmous H, Mahan JD. Steroid-

sensitive nephrotic syndrome and juvenile 
idiopathic arthritis. Pediatr Nephrol 

2002;17:975-6. 
29. Lipnick RN, Tsokos GC, Magilavy DB. Immune 

abnormalities in the pathogenesis of juvenile 
rheumatoid arthritis. Rheum Dis Clin North Am 

1991;17:843-57.  

30. Foster BJ, Duffy CM, Sharma AK. Systemic 
juvenile rheumatoid arthritis complicated by 

two different renal lesions. Pediatr Nephrol 
1998;12:113-6.  

31. Oliva-Damaso N, Oliva-Damaso E, Payan J. 

Acute and chronic tubulointerstitial nephritis of 
rheumatic causes. Rheum Dis Clin North  

32. Am 2018;44:619-33.  
33. Karimdzhanov I.F., Iskanova KH., Israilova 

N.A., Dinmuhammadieva D.R., 

34. Madadaminova  M.SH.  Juvenile  Idiopathic  
Arthritis:  Etiopathogenesis,  Therapy  And  

Outcomes. Journal of Pharmaceutical Negative 
Results. 2022;13(8):  498-506   

35. Makarova T.P., et al. Kidney damage in juvenile 
rheumatoid arthritis. Pediatrician. 2016; 

7(1):306   

36. Stepanova A.A., Kidney pathology in juvenile 
rheumatoid arthritis in children.  Nephrology. 

2013;17(3): 33-45.  


