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Implication for health policy/practice/research/medical education:
Minimal change disease (MCD) is a disorder affecting the kidneys which causes a nephrotic 
syndrome. The pathogenesis is unclear and genetic, immunological factors and infections have been 
studied as a possible trigger. We describe a case of steroid-resistent MCD with an unusual pattern 
of podocyte damage, occurred in children with coeliac disease, CMV infection and a variant in 
heterozygosis for the ACTN4 gene.
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A 3-year-old male presented with 1.7 g/d proteinuria 
and resolving CMV infection (negative serum 
DNA and ongoing IgM-IgG transition). 

Meanwhile, the patient presented post-prandial abdominal 
pain and coeliac disease was diagnosed. Laboratory data 
showed tissue transglutaminase IgA >200 UI, endomysial 
antibody IgA positive and HLA-DQ2 haplotype. A kidney 
biopsy was performed; the podocytes showed extensive 
cytoplasmic vacuolization (Figure 1A). No alteration of 
tubulointerstitial compartments was identified. Routine 
immunofluorescence and tissue PCR for CMV-DNA 
were negative. Electron microscopy showed the podocytes 
with the cytoplasm replaced by a large central vacuole that 
compresses the nuclei to the periphery (Figure 1B and 
1C). Furthermore, a diffuse effacement of foot process 
was presented (Figure 1D). The diagnosis of minimal 
change disease was made. To rule out possible genetic 
causes of proteinuria, “next generation sequencing analysis” 
was performed for all genes known to be associated with 
nephrotic syndrome (60 genes), tubulopathies (47 genes) 
and accumulation diseases (including Fabry disease). 
Genetic screening was negative except for a variant in 
heterozygosis for the ACTN4 gene, coding for α-actinin 
(R310Q). This variant was present in heterozygosis in the 

Figure 1 (A, B, C and D). The glomerulus showed extensive podocytes 
vacuolization with signet ring or adipocytes-like morphology (A; PAS, 
original magnification ×400). The cytoplasm of the podocytes appears 
to be replaced by a single central vacuole that pushes the nucleus to the 
periphery (B; original magnification ×2800, C; original magnification 
×3500). Diffuse effacement of foot process was evident, interesting 
more than 80% of the capillary loops. No electron-dense deposits have 
been identified (D; original magnification ×11000).

patient’s father, grandmother and paternal uncles. The father 
had a transplant kidney at 18 years old; his nephropathy was 
diagnosed a year before in terminal uremic phase and renal 
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biopsy revealed end-stage kidney. Α-actinin 4 deficiency 
occurs in many glomerulopathies, including sporadic 
focal and segmental glomerulosclerosis, minimal change 
disease and IgA nephropathy. The R310Q variant do not 
alter actin-binding domain, but inhibit the interaction of 
α-actinin 4 with CLP36, with impairment of the RhoA 
signal transduction pathway and consequent defective 
traction power of the podocyte (1). The proteinuria was 
steroid resistant, cyclosporine and angiotensin converting 
enzyme (ACE) therapy led to partial remission (0.5 g/d). 
Six months later the gluten-free diet, the abdominal pain 
was resolved with the normalization of endomysial antibody 
IgA and tissue transglutaminase IgA but the proteinuria has 
remained constant. Therefore, the celiac disease does not 
seem to be responsible for the glomerular disease. Could 
the CMV infection plays a role for the unusual pattern of 
podocyte damage described, acting as trigger on this genetic 
substrate? The renal involvement in CMV infection is 
particularly studied in transplant pathology. Furthermore, 
a link with same podocytopathies is identified, as in 
collapsing glomerulopathy (2). The question is currently 
without a precise answer and the patient will be subjected 
to new biopsy after 24 months observation.
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