[ ¥ Case Report

Glomerulonephritis with Crescents in Polyomavirus Nephropathy

Abstract

Polyomavirus nephropathy (PVN) is a known complication of renal transplantation due to the
reactivation of latent BK virus (BKV) infection. Viral replication is usually confined to tubules.
However, in severe viremia and late stages of PVN, it can involve glomerular parietal epithelial
cells. Glomerular involvement by BKV can cause crescent formation and may lead to graft failure.
We describe a relatively rare case of PVN with glomerular involvement and crescent formation
in a 52-year-old male who had undergone a transplant 16 months ago. Despite the stoppage of
immunosuppression, graft failure occurred eventually. Interestingly, we observed the intense
positivity for IgG and c4d in the Bowman capsule on immunofluorescence. Observation of such
positivity along Bowman capsule in renal biopsies with a limited number of glomeruli should alert
pathologists to do a vigilant search of BKV inclusion and perform immunohistochemistry for SV 40

large T antigen.
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Introduction
Polyomavirus  nephropathy  (PVN) s
an infectious complication of kidney

transplantation due to the reactivation of
latent BK virus (BKV) infection in the
renal allografts.'! It occurs in 5%-8% of
renal allograft recipients due to intense
immunosuppression, particularly after high
doses of tacrolimus and mycophenolate
mofetil.”? PVN can occur as early as
1 month and as late as 10 years after renal
transplantation. It is usually preceded by
viremia after reactivation of latent virus
infection. However, only 20%-40% of
viremic patients develop morphologically
apparent polyomavirus nephropathy.# Renal
biopsy is considered the gold standard for
the diagnosis of definitive PVN. The viral
replication and nuclear changes are primarily
seen in the epithelial cells of medullary
collecting ducts and distal tubules during
the early course of the disease.”! In severe
viremia and advanced stage, proximal tubular
epithelial cells and glomerular parietal
epithelial cells are also affected.[) Sometimes,
glomerular involvement by the BKV may
cause the crescent formation and lead to
rapid deterioration of renal function and graft
loss.” We describe clinical, histological,
and immunofluorescence findings of a
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relatively rare case of PVN with glomerular
involvement leading to graft failure.

Case Report

A 52-year-old male with the primary disease
of diabetic nephropathy had undergone
a live emotionally related renal allograft
transplant (LERRAT) 16 months ago.
Induction therapy was not administrated.
He was on triple immunosuppression
(tacrolimus/mycophenolate  mofetil/steroids).
His serum creatinine levels were falling
slowly and struck at 2.1 mg on the 6% day
of the postoperative period. Biopsy was
done and diagnosed as acute T-cell-mediated
rejection. Three doses of intravenous
methylprednisolone were given. Subsequently,
serum creatinine level came to 1.4 mg/dl. He
was on irregular follow-up. Three months
ago, on investigation, he was found to have
anemia (hemoglobin: 5.2 gm/dl) and deranged
renal function (serum creatinine: 2.2 mg/dl).
Peripheral blood smear showed dimorphic
RBCs with both microcytes and macrocytes.
He was transfused with two units of packed
RBCs. Hemoglobin levels improved to
8.3 gm/dl. However, he continued to have
easy fatiguability. His serum creatinine levels
increased from 2.2 to 4.1 mg% over 1 month.
There were no active sediments on urine
analysis, and 24-h urine protein was 71 mg.
Serum complements levels were within the
normal limit. Antinuclear antibody testing by
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indirect immunofluorescence was negative. Blood tacrolimus
level was 4.08 ng/ml. Renal biopsy was done for deranged
renal function.

Light microscopy examination of the renal biopsy showed
seven glomeruli, of which two were globally sclerosed.
One glomerulus showed extra capillary hypercellularity
with more than two-layer thickness and involving more
than 10% of the circumference of the Bowman capsule,
qualifying for cellular crescent. Cells forming the crescents
showed enlarged nuclei containing ground glass intranuclear
inclusion (Figure 1). A fibro-cellular crescent was observed
in another glomerulus. There was no rupture of bowman
capsule or glomerulitis or transplant glomerulopathy noted.
The peritubular capillaries (PTC) did not show significant
dilatation and margination of leukocytes. Tubular epithelial
cells in 40% of tubules showed similar nuclear enlargement
with amorphous ground glass intranuclear inclusions. It
was accompanied by severe tubulitis (t3) and moderate
interstitial inflammation (i2) comprising plasma cells and
lymphocytes. There was moderate tubular atrophy and
interstitial fibrosis. Immunohistochemistry (IHC) for SV40
large T antigen highlighted BK virus-infected tubular
epithelial cells. Further, glomerular parietal cells in cellular
crescentic glomeruli were also positive for SV 40 large T
antigen, confirming glomerular involvement by BK virus.
On immunofluorescence, the glomerular capillary wall
and mesangium were negative for all immunoglobulins,
complements, and fibrinogen. Peritubular capillaries were
negative for c4d. However, moderate to intense positivity
for IgG and c4d was noted in the tubular basement
membrane and Bowman capsule. As per recent The Banff
Working Group Classification, the index case was diagnosed
and classified as polyomavirus nephropathy class III (pvl3;
ci2) with glomerular involvement and crescent formation.
Plasma PCR for BKV was 2.1 x 10° copies/ml.
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The immunosuppression was cut down, and serum
creatinine levels were monitored. However, serum
creatinine progressively increased over months and resulted
in graft failure. Further, the patient was lost to follow-up.

Discussion

Polyomavirus nephropathy is a significant complication
of kidney transplantation due to the reactivation of latent
polyomaviruses in the urogenital tract of the donor’s
kidney. Its incidence varies among transplant centers and
is estimated to be 5% 8% in developed countries.®! The
incidence of PVN was higher in deceased donor renal
allograft recipients, ABO-incompatible grafts, males, highly
sensitized allograft recipients after desensitization, history
of prior rejection, immunosuppressive protocol containing
tacrolimus. Clinical presentation and histologic changes
of PVN vary from case to case,”” and in most cases, renal
allograft biopsies are obtained in the setting of clinically
unexplained deterioration of graft function.

Glomerular involvement and crescent formation are the
relatively uncommon manifestation of PVN.IY As the
glomerular parietal epithelial cell is in direct continuity
with tubular epithelial cells, it can be affected by BKV
through ascending transmission in cases of severe
viremia and late stages of PVN. In definitive PVN cases,
glomerular infection by BKV and subsequent crescent
formation were seen in 24.4% and 11.4%, respectively.['!
As in other conditions, the crescent formation in PVN can
reduce single nephron GFR drastically and cause rapid
deterioration of renal function.

In the index case, one cellular and fibro cellular crescents were
seen. Viral inclusions and immunopositivity for SV40 large
T antigen were noted in glomerulus with cellular crescent,
proximal and distal tubular epithelial cells. Intrarenal viral load
was very severe and was seen in 40% of tubules, classified

f

Figure 1: Light microscopy of kidney biopsy showing amorphous ground glass intranuclear viral inclusions in tubular epithelial cells (a, Hematoxylin and
Eosin, 200x), accompanied by severe tubulitis and moderate interstitial fibrosis with lympho-mononuclear inflammation (b, Periodic acid Schiff, 200x).
Glomerulus showing BKV-induced cytopathic changes in proliferating parietal epithelial cells. (c, Periodic acid-Schiff, 400%). Inmunohistochemistry for
SV40 large T antigen highlighting BK virus-infected glomerular parietal cells (d, Inmunoperoxidase, 400%). Inmunofluorescence showing 2+ to 3+ intense
C4d positivity along the tubular basement membrane (e, Fluorescein isothiocyanate, 200x) and Bowman capsule (f, Flavocytochrome, 200x)
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as class III PVN (pvl3; ci2). Glomerulus with fibro cellular
crescent did not show any viral inclusion or immunopositivity
for SV40 large antigen. Crescents could be formed due to
direct infection and subsequent proliferation of glomerular
parietal cells.'? Crescent formation due to recurrent or de
novo immune complex-mediated glomerulonephritis was
excluded as glomerular capillary and mesangium were
negative for all immunoglobulins and complements.

On immunofluorescence, intense positivity for IgG and
c4d was noted along the tubular basement membrane and
Bowman capsule. This is probably due to the activation of
the complement pathway by significant viremia and intrarenal
viral load. A similar observation of Bowman capsule
positivity for C4d was observed in cases of severe viremia
by Batal et al.¥! C4d positivity in TBM is non-specific and
can be seen in acute T-cell-mediated rejection without BK'V
infection. However, the Bowman capsule’s positivity for c4d
is specific, and such findings should prompt a more vigilant
search for viral inclusions in the biopsy.

In the index case, glomerular involvement by BKV
was observed only in one out of two cores. Thus, the
diagnosis might be missed if only other non-diagnostic
core is submitted for examination. In a study by Nickeleit
et al.,"¥ diagnostic PVN changes were limited to one core
and medulla in 28% and 9% cases, respectively. Thus,
as suggested by the Banff working group,!'¥ it is highly
recommended that two biopsy cores, including renal
medulla and IHC staining for SV 40 T large antigen, are
required for definitive diagnosis of PVN and to document
glomerular involvement by BK virus.

As there is no specific treatment for polyomavirus, patients
with PVN have commonly been treated by reducing overall
maintenance immunosuppression. The outcome of PVN
is varied and depends on the histological class of PVN on
renal biopsy at the time of presentation. Two factors, namely
the intrarenal viral load and tubular atrophy with interstitial
fibrosis, determine the PVN class. During the follow-up of
189 cases, 16% of grafts failed in PVN class 1, 31% of grafts
failed in PVN class 2, and 50% of grafts failed in PVN class 3.

Conclusion

Glomerular involvement by BKV can lead to crescent
formation and cause rapid deterioration of renal function. PVN
should also be considered as one of the differential diagnoses
in evaluating crescentic glomerulonephritis in renal allografts.
Observation of Bowman capsule’s positivity for c4d and
IgG should alert the pathologist for vigilant search for BKV
inclusions, utilize immunohistochemistry for SV40 large T
antigen, and advise clinicians to perform plasma PCR testing.
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