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Case Report

Recurrent Nodular Glomerulosclerosis in a Second Kidney Allograft
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Abstract
Kidney transplantation is considered the best choice

Keywords: Nodular glomerulosclerosis, kidney

for patients with end stage renal disease. However,

transplantation, diabetes

recurrence of primary disease, especially glomerular
disease

represents

a

major

problem.

Nodular

1. Introduction

glomerulosclerosis with its wide differential diagnosis

Recurrence of glomerular disease after kidney

can recur post kidney transplantation and might

transplantation is the third most common cause of

results in graft failure.

graft loss at 10 years after chronic rejection and death
with functioning graft [1, 2]. Many secondary forms

Here, we report a unique case of 35 years old male

of glomerulonephritis (GN) are no longer considered

with idiopathic

glomerulosclerosis that

a potential contraindication to renal transplantation;

recurred twice after two successful living donor

however, the risk of a post-transplant recurrence of

kidney transplants.

GN remains real, but variable. The histologic

nodular
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recurrence is most frequent in lupus nephritis,

accentuation of glomerular lobularity, and thickening

Henoch-Schonlein nephritis, light-chain amyloidosis,

of glomerular basement membranes.

and diabetic nephropathy which often recur after
many years [2].

While there have been several reports of patients with
post- transplant diabetes mellitus whose graft biopsies

Nodular glomerulosclerosis is a pathological entity

showed nodular glomerulosclerosis [8-11], there have

first described by Kimmelstiel and Wilson in 1936

been few reports of kidney transplant recipients

[3]. Although initially thought to be pathognomonic

developing nodular glomerulosclerosis with variable

for diabetic nephropathy, it has a wide differential

levels of proteinuria in the absence of glucose

diagnosis that includes the primary and secondary

intolerance or other recognized causes of nodular

forms

glomerulosclerosis [12-14]. To the best of our

of

chronic

glomerulonephritis,
microangiopathy,
immunoglobulin

membranoproliferative
chronic

amyloidosis,
deposition

disease,

thrombotic

knowledge this is the first case of ING to have

monoclonal

recurred twice after two successful living donor

fibrillary

kidney transplants, in a recipient who is not

glomerulonephritis, immunotactoid glomerulopathy,
fibronectin

glomerulopathy,

and

collagen

overweight, non-diabetic and who has never smoked.

III

glomerulopathy [4, 5]. In 1989, Alpers and Biava

2. Case Presentation

described the renal histopathological findings in 5

We report the case of a 35 years old hypertensive

non-diabetic patients showing nodular mesangial

male whose cause of end stage renal disease (ESRD)

matrix expansion devoid of immune deposits [6],

was uncertain. He had never smoked. At the age of 22

however,

years he had his first living unrelated kidney

the

glomerulosclerosis

term
(ING)

idiopathic
was

first

nodular
coined

by

Herzenberg et al. in 1999 [7].

transplant in 2006, and was followed up at another
facility. Three years later and due to slowly
progressive graft dysfunction (serum creatinine

ING is a rare clinico-pathologic entity that is by

341umol/l and ACR 73 mg/mmol), he had an allograft

definition a diagnosis of exclusion. Cases usually

biopsy. The biopsy revealed 10 viable glomeruli,

presents with nephrotic-range proteinuria, renal

some with mild expansion of mesangial matrix and

insufficiency, and a clinical history of hypertension

nodule formation (Figure 1). The diagnosis was

and obesity. Nevertheless, careful exclusion of

nodular glomerulosclerosis, and the patient was

subclinical evidence of glucose intolerance or early

investigated for diabetes which showed average

DM is essential. Histologically, it is characterized by

fasting blood glucose if 5.1mmol/l and HbA1c 4.9%.

expansion of mesangial matrix with nodule formation,
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Figure 1: Allograft biopsy showing mesangial matrix expansion and nodule formation.

His graft failed few months later and was he started

showed 56 viable glomeruli, some with mild to

on haemodialysis before receiving a second, zero

moderate expansion of the mesangial matrix and

HLA mismatched, living related kidney transplant in

nodule formation. There was no increase in mesangial

June 2010. He had an uneventful post-operative

cellularity and the glomerular capillaries were patent

course. His serum creatinine remained around

with no glomerulitis. The glomerular capillary walls

85umol/l on regular maintenance immunosuppression

were within normal limits with no spikes or double

of prednisone, tacrolimus and mycophenolate mofetil.

contouring, and interstitial fibrosis was estimated
around 50- 60%. Immunofluorescence studies were

Two years later, he had acute allograft dysfunction

negative for immunoglobulins, light chains and

and underwent a renal biopsy. This showed mild

complements. Staining for C4d and SV40 was

tubular injury with 42 viable and within normal limits

negative. The ultrastructural examination showed

glomeruli. There was no evidence of nodular

expansion of mesangial matrix, with mild increase in

glomerulosclerosis. His graft function stayed fairly

glomerular

stable (mean serum creatinine 140umol/l, mean

Furthermore, there were no immune complex or

trough tacrolimus level 5.4 mg/dl, and no proteinuria)

paraprotein

until three years later when his serum creatinine rose

processes were mainly intact. The dose of MMF was

to 206 umol/l. Clinical evaluation at the time revealed

reduced to 500 mg twice daily and target tacrolimus

BMI of 19.6 Kg/m2 and blood pressure 137/81

trough level kept at 4 mg/dl.

basement

type

membrane

deposits,

and

thickness.

podocyte

foot

mmHg. Urinalysis was negative for blood and protein,
and tacrolimus trough level was 6.9 mg/dl. Peripheral

Retrospectively,

white cell count was 2.37x109/l, haemoglobin 8.4g/dl

performed on formalin fixed paraffin embedded tissue

and platelets 93x109/l. CMV and BK virus PCR were

from the first transplant biopsies, and this was

negative and ultrasound examination of the graft was

negative for IgG, IgA, kappa, and lambda light

unremarkable. He had a renal allograft biopsy which

chains.

Archives of Nephrology and Urology

There

immunofluorescences

was

no

tissue

reserved

were

for
95

Arch Nephrol Urol 2021; 4 (3): 093-100

ultrastructural

examination.

DOI: 10.26502/anu.2644-2833040

Since

his

second

diabetic

nephropathy,

monoclonal

light

chain

transplant the patient’s fasting blood glucose ranged

deposition

between 4.9- 5.3 mmol/l (HbA1c 4.4- 5.2%), and a

thrombotic microangiopathy. ING, therefore is a

two hour glucose tolerance test showed glucose of 4.9

diagnosis of exclusion. In our case, the histologic

mmol/l. ANA speckled titer was 1:160, with C3 of

features were subtle with mild to moderate expansion

1.01 (0.91- 2.41 g/l), and C4 0.3 (0.078- 0.52 g/l).

of mesangial matrix and occasional nodule formation

Serum

within glomeruli, suggesting an early development of

and

urine

protein

electrophoresis

and

immunofixation were negative. Serum free light

disease,

amyloidosis

and

chronic

nodular glomerulosclerosis.

chains were elevated: kappa 771 mg/l (3.3- 19.4
mg/l), lambda 55 mg/l (5.71- 26.3 mg/l), with kappa/

In a recent review, Wu et al found only 72 reported

lambda ratio of 14 (0.26- 1.65). Urine free light

cases after excluding those with impaired glucose

chains were elevated (kappa 139 mg/l (1.35- 24.19

tolerance [15]. A biopsy incidence of ING of 0.45%

mg/l), lambda 16.6 mg/l (range 0.24- 6.66 mg/l), and

was reported by Markowitz et.al. in a retrospective

kappa/ lambda ratio 8.37 (2.04- 10.37). Skeletal

review of 23 cases of ING, where the mean age was

survey for myeloma was negative, and bone marrow

68 years in patients who were mostly males (78%);

biopsy showed hypocellular marrow with no evidence

smokers (91%); hypertensive (96%); had

of myeloma. Serum and urine electrophoresis, free

insufficiency (83%) and with proteinuria > 3 g/d in

light chains, and a bone marrow biopsy repeated 4

70% [4]. The literature contains several reported cases

months later only confirmed the previous findings.

of native kidneys with nodular glomerulosclerosis in

Trace proteinuria ensued and his graft function

the absence of known glucose intolerance [16-19], but

progressively

the definition of glucose intolerance in some of these

deteriorated

until

he

commenced

dialysis a year later.

renal

reports may now be questionable in view of the
changing diagnostic criteria of diabetes mellitus [20,

3. Discussion

21].

We are reporting a case of ING that seemed to have
recurred twice after two successful living donor

Nodular glomerulosclerosis has been reported in post-

kidney transplants in a hypertensive, non-obese, non-

kidney transplant patient as a sequel to post-kidney

diabetic male who never smoked. Our patient did not

transplant diabetes [22]. Wojciechowski et al.

have proteinuria until late in the course, and his graft

Reported three cases of biopsy proven diabetic

dysfunction seemed to progress to ESRD over a

nephropathy, developing

period of 18 months.

diagnosis
(NODAT),

of

within 2 years of the

post-transplant

despite

excellent

diabetes

mellitus

glycaemic

control

Nodular glomerulosclerosis is a histologic pattern

(HbA1c ≤ 7%) [23]. In a retrospective study by

with a wide range of differentials, most importantly

Prasad et al. the period from developing NODAT to
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allograft diabetic nephropathy varied between 27-188

patients had proteinuria (mean 2.85 ± 0.33 g/day, and

months (mean 110 months) [24].

7 had nephrotic-range proteinuria [15].

Nodular glomerulosclerosis has previously been

Several case reports highlighted the diagnostic

reported in non-diabetic deceased donor kidney

difficulty presented by light chains in post-kidney

transplant recipients [12, 13]. Rivera et al. reported a

transplant patients [28-30]. Monoclonal light chains

case of nodular glomerulosclerosis in allograft biopsy

may be present in the serum and/or urine only

in 1997, prior to the recognition of ING in 1999 by

intermittently and at low concentrations, due to rapid

Herzenberg

was

degredation and variable rates of production, and

normotensive with no diabetes or glucose intolerance,

some 40% of patients with LCDD do not have a

the authors did not comment on history of chronic

demonstrable lymphoplasmacytic disorder even when

smoking. In contrast to the case by Rivera et.al.,

followed up for periods of 2–17 years [31, 32]. In our

where nodular glomerulosclerosis was documented 8

patient, examination for light chain deposits by

years post-transplant and the patient had nephrotic

immunofluorescence and electron microscopy was

range proteinuria, our patient did not have proteinuria

negative.

et

al.

Although

the

patient

upon presentation and developed ING within 3 years
(first transplant) and 5 years (second transplant).

Despite the several reported factors associated with

Others reported cases of nodular glomerulosclerosis

ING like obesity, smoking and hypertension, a

21 years post kidney transplantation.

significant degree of heterogeneity remains between
the reported cases. This was highlighted in a recent

Several other studies also highlighted the prevalence

review by López-Revuelta et al. Where they

of smoking among patients with ING [4, 14, 25, 26].

hypothesized that Diabetic Nephropathy without

Nasr et al. have argued that idiopathic nodular

Diabetes is not an independent histopathological

glomerulosclerosis is probably not idiopathic, and

entity per se, but a stage in a rather “special form of

pointed to emerging evidence suggesting a distinct

atherosclerotic or metabolic glomerulopathy” that can

clinico-pathological entity of smoking-associated

occur with or without diabetes [26]. In addition to

nodular glomerulosclerosis [5]. Proteinuria has been a

recurring twice, several other distinctive features

prominent feature of ING in several case series. In the

differentiate our case from the characteristics of

retrospective report by Li and Verani on the clinic-

previous ING patients reported in the literature. Our

pathologic features of 15 patients with ING between

patient is a post kidney transplant patient who is not

1998 and 2007, all 15 had proteinuria (mean 24 hour

overweight, had never smoked, and had no evidence

urinary protein excretion, 5.6 g/24 h), with 11 (73%)

of glucose intolerance and minimal late onset

having nephrotic-range proteinuria [27]. Similar case

proteinuria.

series by Wu and colleagues from Shanghai, all 20
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