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�� CLINICAL PRESENTATION

We present the case of a 71-year-old caucasian male 
with chronic kidney disease secondary to Anti-Neutro-
philic Cytoplasmic Autoantibody (ANCA) vasculitis. Past 
medical history included hypertension, previous smok-
ing (stopped 10 years before), and biliary lithiasis. The 
patient underwent expanded criteria deceased donor 
kidney transplantation at our unit in late 2016, with 6 
HLA-mismatches and cold ischemia time of 7 hours. 
Both the donor and recipient tested positive for IgG 
anti-cytomegalovirus. Induction immunosuppression 
used was a 7-day cycle of intravenous thymoglobulin. 
The immediate postoperative period was uneventful 
and the patient was discharged after 14 days with a 
serum creatinine of 1.3 mg/dL. Maintenance immuno-
suppression included tacrolimus, mycophenolate 
mofetil, and prednisolone, as per our unit protocol.

The first year after transplantation was uneventful 
except for a positive viremia for Polyomavirus (PV) pre-
sent at discharge (99,220 copies/mL). Immunosuppres-
sion was progressively reduced throughout the first 
year, with renal function remaining stable (Table 1). 
Despite progressive reduction of immunosuppression, 
PV viral loads remained positive at 14 months after 
transplantation. At the 8th month after transplantation, 
the patient presented positive Cytomegalovirus (CMV) 
viremia (167 UI/mL). Valganciclovir was increased to 
450 mg bid with normalization of viremia the following 
month.

At 14 months post-transplant, renal function wors-
ened (serum creatinine of 1.6 mg/dL). At this time, 
levels of tacrolimus were within intended target; donor 
specific antibodies were negative, and there were no 
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Table 1

Patient evolution and treatment management during follow-up

Discharge  Month 1  Month 3  Month 5 Month 8  Month 10  Month 11  Month 14

Serum creatinine mg/dL 1.3 1.1 1.2 1.1 1.2 1.4 1.3 1.6

PV copies/mL 99220 66740 4950 18420 4400 22070 17614 70600

CMV UI/mL Negative Negative Negative 167 Negative Negative Negative

ANCA MPO/PR3 Negative Negative Negative

DSA Negative Negative Negative

Tacrolemia ng/mL 6.9 6.8 9.2 8.6 7.4 8.3 8.6 7

Tacrolimus LP mg/day 9 9 7.5 6.5 5.5 4.5 4 3.5

MMF mg/day 750x2 250x2 250 250 250x2 250x3 250x3 250x2

Prednisolone mg/day 20 15 12.5 7.5 10 5 5 2.5

Lenuflamide mg/day 10 20 20 20 20 20

Ganciclovir mg/day 450 450 450 450 900 450 450 450
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apparent hemodynamic changes. The patient was hos-
pitalized for further investigation. On admission the 
patient’s urinalysis was as shown in Table 2. We per-
formed contrast-phase microscopy analysis of urine 
sediment. Findings are shown in Figures 1 and 2.

Table 2 

Urinalysis

Specific gravity 1.010 Albumin vestigial

pH 5 Hemoglobin negative

Glucose: negative Leukocyte esterase negative

Nitrites: negative Uobilinogen negative

Figure 2

400x phase-contrast

 

Figure 1

400x phase-contrast

 

Figure 3

400x hematoxylin eosin

 

Figure 4

200x

 

Figure 5

15.000x paraffin embedded tissue
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�� QUESTIONS

1. According to the clinical, blood and urinary find-
ings, what is the most likely diagnosis?

2. What are the main morphologic features of this 
disease and what is the target of the positive 
immunohistochemistry test?

3. What treatment options do we have in this case?

�� ANSWERS

1. According to the clinical, blood and urinary findings, 
what is the most likely diagnosis?

Polyomavirus nephropathy (PVN). The suspicion of 
the diagnosis is supported by the identification of decoy 
cells (figure 1 and 2) on analysis of urinary sediment, 
PV viremia and increased creatinine.

PVN is a common opportunistic viral infection of 
renal allografts with most cases occurring in the first 
year after transplantation.1 PV infection is near ubiq-
uitous with peak seroprevalence in early childhood 
(60%-100%).2 PV virus is known to persist in the reno-
urinary tract with intermittent reactivation and low-
level viruria in 5%-10% of immunocompetent adults. 
In these cases viral replication is efficiently controlled 
and has no clinical manifestation.3 In immunocompro-
mised individuals, PV virus reactivates and replicates 
triggering a cascade of events leading to tubular cell 
lysis and viruria.4 The virus is first detectable in the 
urine, with viremia developing several weeks later. As 
PV virus multiplication in the interstitium ensues, invad-
ing the allograft, the virus crosses into the peritubular 
capillaries, gaining access to systemic circulation, allow-
ing for the development of viremia.4 Large viremia often 
occurs with the appearance of urinary decoy cells.5 
These cells are known as ‘decoy’ because the irregular 
shape of the cell body and their enlarged nuclei mimic 
microscopic aspects of neoplastic cells. Phase-contrast 
microscopy additionally shows altered chromatin, 
enlarged nucleoli, cytoplasmic vacuoles and the pres-
ence of a halo.6

Routine search of urinary decoy cells is an effective 
screening method for PVN since this test has a negative 
predictive value of 100%, ruling out all negative cases.7 
A positive result will require an evaluation of PV viremia, 
as the positive predictive value (PPV) of viremia is supe-
rior to that of decoy cell search (50-60% vs 29%). PV 
viruria has an intermediate PPV of 40%.4

Notwithstanding, a definitive diagnosis of PVN 
requires histological confirmation with a renal biopsy. 
For this reason we performed an ultrasound guided 
allograft biopsy in our patient. Additionally, biopsies 
allow for assessment of the degree of acute and chronic 
tissue injury, and enable search for other renal diseases 
that might affect allograft function.8

2. What are the main morphologic features of this 
disease and what is the target of the positive 
immunohistochemistry test?

PVN produces a pattern of interstitial nephritis. 
Morphologic features include nuclear viral cytopathic 
changes in tubular epithelial cells: nuclear enlarge-
ment, irregularity of nuclear contour, a pattern of 
chromatin clumping, inclusion-like and areas with a 
“ground-glass” appearance. In some cases it is pos-
sible to identify detached epithelial cells with nuclear 
cytopathic changes within tubular lumens. Interstitial 
inflammation is a common feature, accompanied by 
a variable degree of interstitial fibrosis. Affected areas 
are frequently sharply demarcated from the sur-
rounding parenchyma.9 Cellular infiltration to the 
interstitium and tubules of PVN are overlapping his-
tological features of allograft rejection. This can pose 
a challenge to distinguish among both entities, which 
have opposing treatments. Immunohistochemistry 
can be of help since cells infected with PVN will be 
positively marked by monoclonal SV40-T-antibody 
staining.10

In 2017, in an attempt to develop a clinically relevant 
morphologic classification for PVN, the Banff Working 
Group published a new histopathologic classification 
based on data from the largest systematic analysis of 
definitive PVN cases (192 patients). Histological features 
with the most significant clinical correlations included 
both intrarenal PV load levels and Banff interstitial 
fibrosis ci scores. The PVN classification in three classes 
is based on these features, and correlates with serum 
creatinine levels over 24 months of follow-up, and graft 
failure.8

Additionally, changes in ultrastructural features 
evaluated by electron microscopy plays an impor-
tant role in establishing a definitive PVN diagnosis, 
by identifying the presence of PV virions. The viral 
particles appear as 30-50 nm, non-enveloped par-
ticles, often arranged in paracrystalline arrays or in 
clusters (Figure 5), predominantly found in tubular 
cells.11

Streamlining diagnosis with urinary sediment microscopy:  
a case of deteriorating renal function in a kidney transplant patient
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3. What treatment options do we have in this case?

There is no specific effective antiviral therapy for 
PVN. Therapy is based on decreasing immunosuppres-
sion. To date there is no consensus on which class of 
immunosuppression should first be reduced. In this 
case, in addition to early administration of leflunomide, 
which exerts an antiviral effect by disrupting virion 
assembly, we discontinued the antimetabolite com-
pletely and further decreased the dose of tacrolimus 
after allograft biopsy. Resolution of viremia can take 
up to several months and we expect the patient to 
improve.

Alas, decreasing immunosuppression is not always 
effective. If there is no further improvement of renal 
function in the following months, administration of 
intravenous immune globulin (IVIG) remains an option 
to be considered. IVIG contains BKV neutralizing anti-
bodies against all major genotypes. The efficacy of this 
approach remains, nevertheless, controversial.12

Additional unproven therapies include cidofovir – a 
nucleotide analog of cytosine that is active against vari-
ous DNA viruses, including CMV.13 However, cidofovir 
has a nephrotoxic profile, and proteinuria and worsen-
ing kidney function have been reported in up to 20% 
of cases, making it therefore, a last-resort strategy.14

While it has been largely assumed that quinolone 
antibiotics could decrease PVN activity in the past, two 
randomized trials have shown that there is no added 
benefit to the use of levofloxacin.15,16

Overall, PVN is a significant cause of graft loss in 
kidney transplant patients and treatment remains 
unsatisfactory. While the only strategy that has shown 
consistent results is immunosuppression reduction, the 
development of an effective direct antiviral drug is 
highly desired.

Disclosure of potential conflicts of interest: None declared.
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