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Early Recurrence of Diabetic Nodular Sclerosis in a Kidney 
Transplant Recipient

Malleshappa Pavan,1 Ravi Ranganath,2 Anup P Chaudhari2

Almost all kidney transplant recipients with diabetes mellitus will 
eventually develop recurrence of diabetic nephropathy in their 
allograft. Despite this high incidence, there are very few reported 
cases of diabetic nephropathy of diffuse type, and the nodular 
sclerosis form is uncommon. Recurrence of diabetic nephropathy of 
nodular glomerulosclerosis type usually occurs during the second 
decade of transplantation. We report a rare case of diabetic nodular 
glomerulosclerosis developing 5 years after transplantation, leading 
to progressive kidney dysfunction and graft loss.
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INTRODUCTION
Almost all kidney transplant patients with 

diabetes  mel l i tus  wi l l  eventual ly  develop 
alterations attributable to glucose intolerance in 
their allograft.1 Despite advances in prevention 
of acute rejection and improved short- and 
long-term kidney allograft survival, recurrent 
glomerulonephritis remains problematic and poorly 
characterized. There have been improvements in 
short- and long-term graft survival after kidney 
transplantation in the past 2 decades. Development 
of new immunosuppressive medications has been 
targeted toward controlling acute and chronic 
rejections but has not influenced the occurrence 
and outcome of recurrent glomerulonephritis after 
kidney transplantation. Recurrence of diabetic 
nephropathy with rapid deterioration of kidney 
function, leading to graft loss within the 1st decade 
of transplantation, is uncommon. We highlight a 
rare combination of nodular glomerulosclerosis 
leading to rapid worsening of kidney allograft 
function and graft loss. 

CASE REPORT
A 52-year-old man with kidney allograft 

presented with generalized weakness, vomiting, 
and worsening edema. He had end-stage renal 
disease due to diabetic nephropathy for 7 years 

and suffered from type 2 diabetes mellitus and 
hypertension for 20 years, complicated with diabetic 
retinopathy, autonomic and sensory neuropathy, 
and neuropathic joints. He underwent living donor 
kidney transplantation 5 years earlier. The donor 
was his wife, nondiabetic and nonhypertensive 
with normal kidney function (creatinine 0.7 mg/
dL). He had a stable graft function for almost 3 
years. His immunosuppressive medication included 
prednisolone, cyclosporine, and azathioprine. 
Throughout the course, his blood glucose level was 
kept under control with the help of regular insulin 
and his haemoglobin A1c levels were maintained 
at 6.8%. However, his blood pressure used to be 
highly variable and he used to experience frequent 
episodes of hypotension. His average supine blood 
pressure was around 160/100 mm Hg and standing 
blood pressure was 100/60 mm Hg. 

Two years earlier he was detected to have 
proteinuria (1.2 g/d) on routine follow-up, with 
normal kideny function. Five months earlier, he 
developed pedal edema and was found to have a 
serum creatinine of 2 mg/dL. He was not on any 
antihypertensive medications till that time. He was 
advised to undergo transplant kidney biopsy at 
that time, but the patient refused. 

On admission he was edematous, afebrile, 
conscious, alert, and well oriented. His pulse 
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was 78/min, blood pressure was 150/90 mm 
Hg (supine) and 110/70 mm Hg (standing). He 
had bilateral symmetrical sensory neuropathy 
with absent dorsalis pedis and posterior tibial 
artery pulsations on both legs. Other systemic 
examinations were unremarkable. His laboratory 
investigation results on admission were as follows: 
blood urea nitrogen, 44.4 mg/dL; serum creatinine, 
3.8 mg/dL; haemoglobin, 8.8g/dL; total leukocyte 
count, 6.3 × 109/L; platelet count, 248 × 109/L; 
serum albumin, 2.68 g/dL; serum calcium, 7 mg/
dL; and serum phosphorus, 5.4 mg/dL. Urinalysis 
revealed albumin excretion, 3+; leukocyte count, 5 
to 6 per high-power field; and erythrocyte count, 1 
to 2 per high-power field. The spot urine showed a 
protein-creatinine ratio of 11.79. Ultrasonography 
of the transplant kidney was normal and Doppler 
ultrasonography of the transplant kidney revealed 
increased resistive indexes in the main renal artery 
and the interlobar artery and its branches.

Allograft biopsy was performed in view of 
nephrotic-range proteinuria and worsening of 
kidney function. On light microscopy, there were 
22 glomeruli, most of which (> 50%) were sclerosed 
or obsolescent. The residual glomeruli showed 
increase in mesangial matrix, some of which were 
nodular in configuration (Figure). The afferent 
arteriole showed hyalinized walls. Patchy interstitial 
fibrosis and tubular atrophy were present. These 
findings were suggestive of recurrence of diabetic 
nephropathy class IV, interstitial fibrosis and tubular 
atrophy score 3, interstitial inflammation score 
2, and arteriosclerosis score 2 in the transplant 

kidney. Immunofluorescence staining was negative 
for immunoglobulin and complement components. 
Immunohistochemistry was negative for light 
and heavy chains. Electron microscopy showed 
no evidence of electron dense deposits in the 
glomeruli or tubules.

In spite of strict blood glucose control throughout 
the course, our patient had a rapid deterioration 
in his kidney function and he became dialysis 
dependent within 6 months of diagnosis of nodular 
glomerulosclerosis. 

DISCUSSION
It is estimated that approximately 10% to 20% 

of patients with glomerulonephritis develop 
recurrence in the allograft and 50% of them lose 
their graft on long-term follow-up, thus having 
a negative impact on long-term graft survival.2 
Diagnosis and management of recurrence of 
native glomerulonephritis is critical to optimize 
and improve long-term kidney transplant graft 
survival and also provides a unique opportunity 
to explore the pathogenesis of native kidney 
disease.3 The goal should be to understand the 
pathogenesis of recurrent glomerulonephritis and 
to implement protocols for the prevention and 
treatment of recurrent glomerulonephritis, thus 
optimizing kidney transplant outcome.

Diabetes mellitus is the most common systemic 
disorder that leads to end-stage renal disease. In 
almost all of the allografts, there will be recurrence 
of glomerular basement membrane thickening and 
mesangial expansion 2 years after transplantation 
and hyalinization of afferent and efferent arterioles 
by 4 years.  Prior to this l inear staining for 
immunoglobulin G along glomerular and tubular 
basement membranes may be detectable. However, 
the typical nodular glomerulosclerosis is uncommon 
in these patients.4 Nodular glomerulosclerosis was 
documented on histology in our patient. 

Studies have shown development of nodular 
glomerulosclerosis in patients with hypertension, 
smoking, obesity, and intermittent hyperglycemia 
predating the diagnosis of diabetes mellitus.5 
Our patient was nonsmoker, not obese and had a 
stable and good glycemic control. Therefore, the 
most probable cause of nodular glomerulosclerosis 
in our patient would be recurrence of diabetic 
nephropathy in the transplanted kidney. In the 
report of Mauer and coworkers, diabetic glomerular 

The glomerulus shows a well-developed Kimmelsteil-Wilson 
lesion, with nodular sclerosis of glomerular tuft (hematoxylin-
eosin).
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changes were demonstrated within 2 years of 
transplanting normal kidneys into diabetics, but 
graft failure was thought to be rare at least before 
the 10th year after transplant.6 On the other hand, 
Hariharan and associates studied 14 patients with 
recurrent diabetic nephropathy and found severe 
advanced morphological changes after a mean of 
8 years.7 Tinel and coworkers reported a rapid 
recurrence of diabetic nephropathy 2 years after 
kidney transplantation in a 56-year-old Caucasian 
man.8 Bhalla and colleagues reported that the 
mean duration of diabetes mellitus at the time of 
a histologic diagnosis of recurrence of diabetic 
nephropathy was 6.68 ± 3.86 years.9

The mechanism for recurrence of diabetic 
nephropathy has not been fully elucidated. In 
studies examining the development of diabetic 
nephropathy in native kidneys, 3 pathogenic 
theories have been proposed: genetic, metabolic, 
and hemodynamic factors.10 The genetic theory 
proposes that the development of microvascular 
complications is related to a genetic predisposition 
of the individual. Certain human leukocyte antigen 
phenotypes, notably DR4, B8, and B15, have been 
associated with nephropathy. With the metabolic 
theory, glycemic control, either with exogenous 
insulin replacement or islet cell transplantation, is 
felt to play a major role in the genesis of the disease. 
Proponents of the hemodynamic theory state that 
changes in renal hemodynamics, including the 
increase in renal plasma flow and transcapillary 
hydraulic pressure in the glomerulus that leads 
to diabetic kidney disease. 

Clinically, most patients present with proteinuria 
and a slow decline in allograft function over a 
period of many years, with graft loss seen in the 
2nd decade posttransplantation in less than 5% 
of patients.1 Our patient, despite having tight 
blood glucose control, went on to develop graft 
loss within 5 years of transplantation. Significant 
hemodynamic alteration following diabetic 
autonomic neuropathy leading to increase in 
transcapillry hydraulic pressure which in turn 
leads to proteinuria and nephropathy might be 
the most probable cause of rapid deterioration in 
kidney function in our patient.
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