Paediatric Immune mediated renal disease: an overview
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Immune mediated renal diseases are a broad group of conditions where a dysregulated autoimmune process is the predominant driving force behind the onset of renal inflammation and injury (1). This concise review summarises some of the diseases seen in childhood grouped into how they typically present. It is by no means exhaustive and focuses on key differences when compared to patients with adult onset disease. 

Immune mediated renal injury associated with nephrotic syndrome 
Childhood nephrotic syndrome (NS) is the most common paediatric glomerular disease with an estimated incidence of 1.5-16.9 cases per 100,000 children (2). It is characterized by massive proteinuria, hypoalbuminemia, peripheral edema and hyperlipidemia. Patients are treated with corticosteroids without the need for histological evaluation, as steroid responsiveness (steroid sensitive NS, SSNS) remains the optimal way to determine prognosis. Over 95% of children with SSNS will have an excellent renal prognosis. Studies challenging the way we use steroids are underway as toxicity remains a major concern (3).  In cases of steroid resistant NS (failure to respond to four consecutive weeks of corticosteroids) genetic and histological analysis guides management strategies. It is much less common than SSNS, seen in around 10% of children presenting with NS, and it is clinically challenging. There are over 50 genetic risk loci identified for steroid resistant NS (SRNS) with the likelihood of a genetic association being much greater in younger children (~80% in those presenting within the first 3 months of life) (4). Histological analysis may reveal focal segmental glomerulosclerosis (FSGS) and first line therapy is usually a calcineurin inhibitor. Current therapeutic agents act by modulating T and/or B cell functions and are given for their steroid-sparing capacity in SSNS or in an attempt to achieve disease control in SRNS.

Membranous nephropathy is extremely rare in children. The presence of anti-phospholipase A2 receptor (anti-PLA2R) antibodies are seen but less commonly so than in adults (5).  Due to a lack of paediatric specific data, management is similar to that used in adult practice. 

Immune mediated renal disease associated with nephrotic syndrome and/or nephritis 
There are several renal inflammatory conditions that can present with a mixed nephrotic/nephritic presentation in children. These include post-infectious glomerulonephritis GN (usually caused by streptococcal), complement 3 (C3) glomerulopathies, immunoglobulin A vasculitis (previously Henoch Schonlein Purpura) nephritis and lupus nephritis. 

Acute post-streptococcal glomerulonephritis (APSGN) occurs secondary to the nephritogenic strains of Group A Streptococcus. It has a median age of presentation of 8-years old and is therefore more common in children (6). The prognosis is generally benign and treatment relies on supportive management.  The other post infectious cause of acute renal impairment is diarrhoea associated haemolytic uraemic syndrome that is typically due to the shiga toxin producing e-coli organism. Current management remains supportive however clinical trials (The ECUSTEC trial) are evaluating the role of the complement inhibitor Eculizumab in this condition.    

In a similar manner to adult onset disease, isolated C3 deposition within the glomerulus is the defining histological criterion for C3 glomerulopathy in children. The underlying pathophysiology is usually related to an autoimmune response against components of the complement pathway (mainly C3 nephritic factor) or genetic alterations in complement (7). Like adult disease, it can be resistant to conventional immunosuppression and the renal prognosis is usually poor. The precise role of complement inhibition remains unknown but shows promise in the literature in select patients.  

Immunoglobulin A vasculitis (IgAV) is the most common form of vasculitis in children with a peak incidence of 4–6 years old. Most cases of childhood IgAV have an excellent outcome, and the symptoms of rash, arthralgia and abdominal pain self-resolve. However, 1-2% of children will develop irreversible chronic kidney disease, so all children embark on 6-months renal monitoring and those developing renal inflammation undergo histological evaluation. Children who develop nephrotic or nephritic features have a worse renal prognosis with 20% progressing to chronic kidney disease (CKD). Adults typically have a more severe disease course with less resolution. International efforts have begun to standardise management as a foundation for clinical trials (8). 

The presentation, diagnosis and management of childhood onset lupus nephritis is similar to that used in adults. Children with systemic lupus erythematosus (SLE) are recognised to have a more active disease course (9). In particular, lupus nephritis is more frequently seen, occurring in around 50% of children at presentation. Treatment relies on an intense period of induction immunosuppression followed by maintenance therapy with close observation for clinical flares. Increasingly, the role of biologic agents are being explored especially in children with refractory disease, or steroid associated side effects.

Immune mediated renal disease presenting with rapidly progressive glomerulonephritis 
Anti-glomerular basement membrane disease usually presents with life threatening pulmonary haemorrhage together with rapidly progressive glomerulonephritis. It is rare in children and contributes to only 0.4% of all end stage renal failure (US data). Due to the life-threatening nature, management includes plasma exchange, cyclophosphamide with or without rituximab. The renal prognosis remains poor with 20% progressing to CKD 5 within a year. Anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis can also present with rapidly progressive glomerulonephritis. Current treatment regimens are extrapolated from adult studies, although it is encouraging to see recruitment of paediatric patients to recent vasculitis trials. Removal of circulating ANCA through plasma exchange is controversial but remains a short-term measure reserved for severe cases (10).

Areas of unmet need 
The majority of the evidence base for treating many of the paediatric immune mediated renal diseases relies on adult derived data. This is despite some of the diseases being much more frequently seen in childhood or having different disease courses when compared to adults. The child faces different immune challenges and the plasticity of the immune system during growth may account for some of these key differences. The use of potent immunosuppressant drugs, especially corticosteroids, may have side effects that are unique to childhood such as their impact on growth and development. This needs careful consideration when managing children with immune mediated renal diseases as the disease, and its treatment, may result in long-lasting health effects into adulthood.  
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Figure legend

Figure 1: An illustration to highlight those paediatric immune mediated renal diseases that are more commonly seen in children when compared to adult cohorts 
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