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1 Introduction

After kidney transplantation, immunosuppressive treatment disturbs the in-
dividual balance between virus replication and cellular immune response, re-
sulting in an increased incidence of severe viral complications. After primary
infection mainly during childhood, BK polyomavirus (BKPyV) persists in the
renourinary tract. While BKPyV infection occurs without apparent signs or
symptoms in healthy individuals, BKPyV causes BKPyV-associated nephropa-
thy (BKPyVAN) in 1% to 10% of all kidney transplant recipients, leading to
premature graft failure in 10-80% [1-7]. Recently, new guidelines for the man-
agement of BKPyV after kidney transplantations have been published [8]. This
text summarises the most important paediatric aspects of this guideline.

2 Definition of BKPyV nephropathy

«  Probable BKPyV nephropathy — plasma BKPyV DNAaemia > 1000 ¢/mL
(or equivalent) persisting for > 2 weeks

«  Presumptive BKPyV nephropathy — plasma BKPyV DNAaemia > 10,000 ¢/
mL (or equivalent)

«  Proven BKPyV nephropathy — detection of compatible cytopathic effects in
a graft biopsy plus immunohistochemistry and a specific diagnostic test that
identifies BKPyV as opposed to JC polyomavirus (JCPyV)
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7 Infectious complications and prevention

3 Risk factors for BKPyV DNAaemia

«  Younger recipient age

«  Obstructive uropathy

o Zero HLA-DR match

« Lymphocyte depleting induction therapy

« Tacrolimus-based immunosuppressive therapy

4 Diagnostic recommendations

«  For paediatric kidney transplant recipients, we recommend monthly screen-
ing for plasma BKPyV DNAaemia until month 9, then every 3 months un-
til month 36

« In paediatric kidney transplant recipients with BKPyV DNAaemia, we rec-
ommend that a kidney biopsy be performed if clinically indicated (e.g., in-
crease in serum creatinine, proteinuria, haematuria).

+ In paediatric kidney transplant recipients with stable kidney function and
persistent BKPyV DNAaemia > 10,000 c¢/mL (or equivalent) despite reduc-
ing immunosuppression, we suggest performing a renal allograft biopsy.

« In paediatric kidney transplant recipients with stable kidney function, per-
sistent BKPyV DNAaemia and increased immunological risk (e.g. ABO in-
compatible kidney transplantation, HLA-DSA, re-transplantation, poor
adherence, multi-organ transplant, history of previous rejection) or virolog-
ical risk (e.g. graft loss due to BKPyV nephropathy), we suggest performing
a renal allograft biopsy to exclude subclinical rejection before reducing im-
munosuppression.

5 Treatment recommendations

« Start treatment if of BKPyV DNA 1000-10.000 ¢/mL twice or > 10.000 ¢/
mL

«  We recommend reduction of maintenance immunosuppression as the pri-
mary treatment of persistent BKPyV DNAaemia, presumptive or proven
BKPyV nephropathy in paediatric kidney transplant patients without con-
current acute rejection. See below for details:
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We suggest measurement of plasma creatinine and BKPyV DNA aemia ev-
ery 1-2 weeks during taper of immunosuppression.

We suggest re-increasing of immunosuppression after sustained clearance of
BKPyV DNAaemia.

We suggest monthly monitoring of BKPyV DNAemia for 3 months in the
event of re-increasing immunosuppression because of rejection therapy.

We do not recommend adjunctive therapies including leflunomide, cidofo-
vir and fluoroquinolones due to the lack of well-designed studies that were
confounded by concomitant reduction in immunosuppression.

Reduction of immunosuppression in case of (presumptive) BKRPyVAN

We suggest first confirming that all immunosuppressive drug doses and con-
centrations are within the institutional target range.

‘We recommend monitoring for BKPyV DNAaemia every 2—4 weeks until
clearance.

Strategy 1: Antimetabolite is reduced first

L.

I1.

III.

Reduce the antimetabolite dose by at least 50%.

We suggest further reduction of immunosuppression if BKPyV DNAaemia
does not decrease by 10-fold or does not clear below the lower limit of detec-
tion (weak, low) after 4 weeks, as follows:

Discontinue the antimetabolite and taper the corticosteroid dose to 5-
10 mg/1.73 m?* per day of prednisone or equivalent, if applicable.

For patients not on corticosteroids, we suggest a maintenance dose of 5—
10 mg/1.73 m? per day of prednisone or equivalent to avoid CNI monother-
apy.

If further reduction in immunosuppression is required, we suggest a step-
wise reduction of the calcineurin inhibitor dose (tacrolimus trough target
S ng/mL; cyclosporine trough target 100 ng/ mL)

Target concentrations for further reductions are not well described and
need to be individualised. Expert opinion and case reports discuss a tacro-
limus target trough concentration of 3 ng/mL and a cyclosporine target
trough concentration of 75 ng/mL, followed by a tacrolimus target trough
of 1.5 ng/mL and a cyclosporine target trough of 50 ng/mL.
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Strategy 2: Calcineurin inhibitor is reduced first

L. Reduce calcineurin inhibitor dose by 25-50% in one or two steps to target
trough concentrations of tacrolimus of 3—5 ng/mL and cyclosporine trough
concentrations of 75-125 ng/ mL)
We suggest further reduction of immunosuppression if BKPyV DNAaemia
does not decrease by 10-fold or fall below the lower limit of detection after
4 weeks as follows:

II. Reduce the antimetabolite by 50% and taper the corticosteroid dose to 5—
10 mg/1.73 m? per day of prednisone or equivalent, if applicable.

III. Antimetabolite discontinuation
We suggest a maintenance dose of 5-10 mg/1.73 m? per day of predni-
sone or equivalent for patients who are not on corticosteroids to avoid CNI
monotherapy.
Target concentrations for further reduction are poorly described and need
to be individualised. Expert opinion and case reports suggest target con-
centrations of 3 ng/mL for tacrolimus and target concentrations of 75 ng/
mL for cyclosporine, followed by nest steps of 1.5 ng/mL and 50 ng/mlL,
respectively.

6 JC Polyomavirus nephropathy

As JC polyomavirus (JCPyV) nephropathy is very rare, universal screening as
for BKPyV is not recommended. The diagnosis of JCPyV nephropathy should
be suspected in biopsies detecting LTag expression using the cross-reacting
SV40-LTag antibody in a kidney transplant recipient without detectable BKPyV
DNAaemia or high-level BKPyV DNAuria [12]. Morphologically, BKPyV and
JCPyV nephropathy are indistinguishable. The specific diagnosis of JCPyV ne-
phropathy requires immunohistochemistry staining with JCPyV-specific anti-
bodies, such as those raised against the JCPyV major capsid Vp1 protein or in
situ hybridisation with JCPyV-specific probes. Another approach is to deter-
mine the tissue viral load of JCPyV-DNA in biopsy material by (semi-)quantita-
tive molecular testing, whereby BKPyV DNA should not be detectable. Kidney
transplant patients with JCPyV nephropathy are characterised by high urinary
JCPyV loads of >10 million ¢/mL (or equivalent), while urinary BKPyV loads
are low or undetectable. In contrast to BKPyV screening, plasma JCPyV loads
are not a reliable marker for screening, diagnosis, or monitoring of JCPyV ne-
phropathy, as they are usually undetectable or low.
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