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WHEN “DIABETIC NEPHROPATHY” IS NOT ALWAYS OF DIABETIC
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The etiology and pathogenesis of fibrillary glomerulonephritis (FGN) remains un-
known. The presented case shows an extremely rare FGN in association with com-
monly diagnosed diabetes. A 74-year-old, non-smoking, obese and diabetic woman
was hospitalized due to a progressive and accelerated decrease in the renal function.
The primary cause of chronic kidney disease was believed to be of diabetic origin.
In the renal biopsy, light microscopy showed glomerular changes resembling dia-
betic nephropathy, however electron microscopy evaluation revealed linear, randomly
arranged fibrils present in the glomerular mesangium and in peripheral capillary loops.
The biopsy confirmed fibrillary glomerulopathy.
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Introduction

The incidence of fibrillary glomerulonephritis
(FGN) is very low. In this type of glomerulopathy, Con-
go red-negative organized immunoglobulin-derived de-
posits can be widely spread within every glomerular
structure. Non-branching, linear, randomly arranged
fibrils resembling amyloid with a diameter of 10 to 30
nm have no lumen and in the vast majority are found
only in kidneys [1]. The light microscopy can present
different types of glomerulonephritis with different pat-
terns of proliferation or even sclerosis. Thus, without
electron microscopy FGN tends to be misdiagnosed.
The patients are frequently asymptomatic. The disease
manifests by progressive deterioration of the kidney
function. The urinalysis usually shows subnephrotic pro-
teinuria and microscopic haematuria [2].

In diabetic patients, chronic kidney disease is usu-
ally referred to as diabetic nephropathy; hence the re-
nal biopsy is not commonly performed [3]. Due to the
fact that the lack of diabetic retinopathy seems to be
a good predictor of non-diabetes related kidney fail-
ure, in these cases a progressive decrease in the

glomerular filtration rate should be histopathologically
verified.

Case report

A 74-year-old, non-smoking woman with BMI of
37.3 kg/m2, treated for 10 years for diabetes type 2 and
hypertension, was admitted to our clinic due to a pro-
gressive and accelerated decrease in the renal function
and malaise. The woman had been suffering from fa-
tigue and weakness for half a year, but had not been
diagnosed by then. Six months later routine blood tests
revealed an impaired renal function with a creatinine
level of 186 µmol/l and hemoglobin level below 10 g/dl.
With the diagnosis of chronic diabetic kidney disease
and renal related anemia, the patient was treated with
erythropoiesis-stimulating agent (ESA) for six months.
Despite good glycemic and blood pressure control, a fol-
low-up visit showed an increase in the serum creatinine
level up to 192 µmol/l with a decrease in glomerular
filtration estimated by GFR-MDRD equation
(Glomerular Filtration Rate – Modification of Diet in
Renal Disease) to 22 ml/min/1.73 m2. A repeated uri-
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nalysis indicated the presence of proteinuria at the max-
imal level of 0.92 g/l, haematuria, 10 to 12 fresh and
dysmorphic RBC/field with single granular and hya-
line casts. Despite the erythropoietin-stimulating
agent (ESA) treatment, hemoglobin remained at
a level of 10.2 g/dl. Ceasing ESA treatment resulted
in a sudden fall in the hemoglobin level to 8.9 g/dl. Be-
fore admission to hospital, the cause of chronic kidney
disease was believed to be of diabetic origin. Yet, the
presence of diabetic retinopathy had not been proven.
In repeated blood sample collections, a marked elevated
erythrocyte sedimentation rate (ESR) was observed
(ranging from 94 to 105 mm/h), but no signs of in-
flammation were disclosed (CRP 2.9 mg/l). Laboratory
findings have not revealed any autoimmune background
of the disease. Anti-neutrophil cytoplasmic antibodies
(ANCA) and anti-nuclear antibodies (ANA) were neg-
ative and there was no alteration in the complement
(C3 and C4) level. Protein electrophoresis excluded the
presence of paraproteins. Endoscopic examination of
the upper and lower gastrointestinal tract as well as two-
phase spiral computed tomography of the abdomen did
not reveal any abnormalities. The screenings for mul-
tiple myeloma as well as for amyloidosis proved to be
negative.

Histopathological findings

Owing to the absence of diabetic retinopathy and
an unclear reason for renal failure, the renal biopsy was
performed. The renal biopsy contained 6 globally scle-
rosed glomeruli and 6 glomeruli with mesangial ma-
trix expansion, diffuse capillary walls thickening and
mild segmental hypercellularity (Fig. 1). The expanded
mesangium was PAS positive (Fig. 2) and purple blue
on trichrome stain. In Jones methenamine silver
stain, the expanded mesangial matrix and thickened
capillary walls had a distinctive “moth-eaten” ap-
pearance (Fig. 3). Congo red stain was negative. Fibrous
crescents in Bowman’s space in 2 glomeruli were pres-
ent. In tubulo-interstitial compartment, focal fibrosis,
tubular atrophy and lymphocytic infiltrates were
seen. Immunofluorescence revealed weak IgG, C3, κ
and λ light chains staining in mesangial areas and fo-
cally along the capillary loops (Fig. 4).

Electron microscopy evaluation (Fig. 5) revealed non-
branching, linear randomly arranged fibrils resembling
those of amyloid, but approximately twice as thick. The
diameter of the fibrils measured on electron microscopic
pictures averages at 20 nm, with the range of approx-
imately 10 to 30 nm. Abundant fibrils were present in
the glomerular mesangium and extended into periph-
eral capillary loops. Fibrillary deposits were found in the
subepithelial space, subendothelial space, and within the
glomerular basement membrane. Glomerular visceral
epithelial cell foot processes were diffusely effaced. Fib-
rillar deposits were not seen in tubuli or vessels.

Fig. 1. Glomerulus with diffuse capillary walls
thickening, mesangial matrix expansion and mild
segmental mesangial proliferation. Light microscopy,
HE staining

Fig. 2. PAS positive material in mesangium and along
capillary walls. Mild segmental hypercellularity. Light
microscopy, PAS staining

Fig. 3. Decreased affinity for silver in the mesangial areas
and in most of the capillary basement membranes. Jones
staining
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Discussion

Chronic kidney disease in patients with diabetes is
usually referred to as diabetic nephropathy. Howev-
er, the onset of nephropathy that occurs in type 2 di-
abetics is rarely confirmed by renal biopsy [3]. Recent
data show that the prevalence of non-diabetic renal dis-
ease (NDRD) in type 2 diabetics exceeds 40% [4]. Ac-
cording to different reports, IgA nephropathy and mem-
branous nephropathy seem to be the most frequent
glomerular lesions among NDRD patients. The con-
firmed fibrillary glomerulopathy occurs most fre-
quently as an idiopathic disease [5] and its association
with diabetes is extremely rare. So far FGN in diabetic
patients has been reported only in few cases [6, 7]. A pa-
tient that was presented by the Dutch group [6] has
much in common with our report. Both patients had

Fig. 4. Week IgG staining in mesangial areas and focally
along the capillary loops. Immunofluorescence on the
paraffin section with FITC-conjugated anti-IgG antibody

Fig. 5. Fibrillary deposits disrupting the glomerular
basement membrane and expanding the subepithelial and
subendothelial space. Effacement of visceral epithelial cell
foot processes. Electron microscopy

no evidence for diabetic retinopathy and their blood
pressure and diabetes were well controlled over the past
years. The etiology of FGN remains unknown sug-
gesting that the pathogenesis depends on unspecified
immune complexes. In the clinical presentation, FGN
is diagnosed in the fifth life decade and the patients usu-
ally present proteinuria and mild haematuria. In renal
biopsy, FGN is characterized by the deposition of non-
branch, randomly arranged and Congo-negative fib-
rils usually localized in mesangium and capillary
loops. The size of fibrils ranges from 10 to 30 nm and
the diameter is twice as big as that of amyloid fibrils
[8]. Immunofluorescence staining commonly reveals
a ribbon-like, smudgy pattern. The differential diag-
nosis of FGN includes diabetic fibrillosis, an entity which
was first described by Sohar et al. [9]. In diabetic fib-
rillosis, the fibrils are restricted to nodular mesangial
areas and are not found along peripheral capillary walls.
Moreover, the immunofluorescence profile of diabet-
ic fibrillosis is identical to that seen in other patients
with nodular diabetic glomerulosclerosis, and differs
from a typical fluorescence profile in FGN [10-12]. Ad-
ditionally, FGN should be distinguished from amy-
loidosis, where the fibers are Congo red positive with
usually apple-green birefringence under polarized
light [13].

The presented case emphasizes the role of renal biop-
sy in those patients with diabetes type 2 who have atyp-
ical symptoms. Contrary to haematuria, the lack of di-
abetic retinopathy seems to be a good predictor of
NDRD. This association between FGN and diabetes
probably has no cause-effect and it is supposed to be
merely coincidental, however in that case we assumed
that the result of biopsy might contribute to a better
therapeutic approach. It should be indicated that in
problematic cases, electron microscopy evaluation
plays a crucial role in establishing the right diagnosis,
which is best illuminated in the renal biopsy in ques-
tion. The patient was advised to continue angiotensin
receptor blocker therapy and to reduce weight. In a fol-
low-up visit after 6 months, the patient successfully re-
duced weight from 92 to 86.4 kg, but the progression
of deterioration of the kidney function was noticed (cre-
atinine level 218 µmol/l). The prognosis for restoring
the renal function in FGN is poor and it progresses to
end-stage kidney disease. Additionally, there is a high
risk of recurrence in renal transplant recipients. Despite
the fact that FGN poorly responds to immunosup-
pressive therapy, cytotoxic agents, and there is no treat-
ment of proven efficacy [14], the immunosuppressive
protocol has been implemented. The patient started
treatment with methylprednisolone (3 bolus injections
of 1 g) and cyclophosphamide 1g monthly. Daily pred-
nisone was withheld due to diabetes and obesity.

The presented case is unique for a number of rea-
sons. First of all, it shows a possible coexistence of
NDRD with one of the most common metabolic dis-
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eases. Secondly, in diabetic patients without diabetic
retinopathy, the impaired renal function should not be
automatically attributed to diabetic nephropathy. Fi-
nally, more emphasis should be put on renal biopsies
in those diabetic patients in whom the origin of renal
failure remains uncertain.

All the authors declared no competing interests.
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