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Abstract  

Background: Nephrotic syndrome and type 1 diabetes mellitus are two common chronic conditions in chil-
dren. Co-existence of these conditions is an extremely rare finding.  

Case presentation: This report presents a 6-year-old boy who was diagnosed with nephrotic syndrome five 
years ago and type 1 diabetes mellitus in infancy. Renal biopsy showed membranous glomerulonephritis, which 
is a rare histopathology underlying nephrotic syndrome in children. 

Conclusion: Co-existence of nephrotic syndrome and type 1 diabetes mellitus may suggest a mutual immu-
nological basis for both conditions. 
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Introduction 
Nephrotic syndrome (NS) is characterized by 

massive proteinuria, hypoalbuminemia, hyper-
lipidemia and edema (1, 2). Underlying conditions 
ranging from primary to systemic renal disease 
can lead to NS with variable histopathological pat-
terns (3, 4). Minimal change disease (MCD) and 
focal segmental glomerulosclerosis (FSGS) are the 
two most common histopathological patterns seen 
in children with NS (5). Membranous glomerulo-
nephritis (MGN) is rarely the underlying patholog-
ical pattern of NS in children (3). 

The simultaneous occurrence of NS and type 1 
diabetes mellitus (T1DM) is extremely rare. Some 
previous cases have been reported for the co-
occurrence of steroid sensitive nephrotic syndrome 
(SSNS) and T1DM in children (6,7). The underly-
ing histopathological pattern in these was MCD in 
almost all cases (6,7).  The present study reports 
an unusual case of the co-existence of T1DM and 

SSNS with membranous glomerulonephritis 
(MGN) in a 6-year-old Caucasian male. To the 
best of our knowledge, this is the first case of co-
existence of T1DM and MGN. 

  
Case report 
 A 6-year-old Caucasian boy with a 5-year his-

tory of SSNS was admitted to Ali Asghar Chil-
dren’s Hospital. He was diagnosed with T1DM at 
13 days of age. He was being treated with insulin 
(5 units NPH, 5 units regular twice daily) and 
prednisolone (10 mg twice daily). He had uncon-
trollable blood sugar levels while taking predniso-
lone. Following tapering, he suffered multiple re-
currences of SSNS.  

In the light microscopy evaluation with silver 
staining, all of the glomeruli showed a thick glo-
merular basement membrane (GBM) with holes 
and spikes (Figure 1). Immunofluorescence re-
vealed granular capillary wall deposits of IgG, 
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IgM and C3. There was no segmental or global 
sclerosis or chronic tubulointerstitial changes. 
There was no evidence of diabetic nephropathy. 
Based on the clinical and histopathological find-
ings, a diagnosis of idiopathic MGN was made. 

 
Discussion 
Nephrotic syndrome is a well-recognized and 

common illness in childhood characterized by 
massive proteinuria, hypoalbuminemia, hyper-
lipidemia and edema (1,2). NS can be classified 
into primary, secondary, and congenital subtypes 
(2). Primary idiopathic NS is the most common 
form in children and occurs without previous dis-
ease (2,8). There are different histopathological 
patterns for primary NS, including MCD and 
FSGS (3,5). Although MCD is reported to be the 
most common histological variant in children with 
NS, the incidence of FSGS appears to be increas-
ing (3,5). Other histological variants include mem-
branoproliferative glomerulonephritis (MPGN) and 
MGN. MGN is a rare histopathological finding in 
children with NS (3). 

NS in patients with T1DM is generally associ-
ated with diabetic nephropathy (9); however, pro-
teinuria associated with T1DM becomes apparent 
at approximately 12 years after onset of T1DM 
(6). A short duration of T1DM plus a lack of target 
organ damage (e.g. retinopathy) suggest the exist-
ence of a non-diabetic nephropathy and considera-
tion of renal biopsy in this patient (10). 

The number of children with SSNS co-existing 
with T1DM would appear to be higher than esti-
mated than if these diseases have co-occurred in 
the same child by chance (7); therefore, a mutual 
immunological basis is suggested for both condi-
tions. T1DM and SSNS might share HLA loci car-
rying genetic predisposition to both diseases (7, 
11).  

In the previous cases of SSNS coexisting with 
T1DM in children, MCD was the underlying his-
topathological pattern in all but one case of im-
mune complex glomerulonephritis, mesangial pat-
tern (6,7,9,12). To the best of our knowledge, this 
is the first case of MGN-related SSNS in a child 
with type 1 diabetes. 
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Fig. 1. Microscopic silver-stained specimen showing thick 
glomerular basement membrane with holes and spikes 
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