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Family 
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humans

JC Virus BK Virus

animals
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 First reported in a renal transplant patient, BK, in 1971.

 Approx. 80% of the general population has a detectable antibody to 
BKV, which appears early in life and remains elevated throughout life.

 Primary Infection occurs in early life when it is either asymptomatic 
or with mild URTI. Thereafter BKV largely persists in the kidneys and 
urinary tract in a latent form.

 The principal routes of transmission are fecal-oral, respiratory, 
transplacental, or from donor tissue.
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Immunology

 Cellular
 T cells, especially CD8+, are pivotal to the anti-BK response and 

surveillance(BK virus specific T cells ).

 Humoral
 BKV-specific antibodies provide incomplete protection against BKVAN for 

patients after kidney transplantation.

 They may attenuate the severity of BKV infection and its clinical 
manifestations.

 Evaluation of BKV-specific antibody titers can provide information on the 
severity of past or current BKV infections and on prognosis.

(Transplantation 2016;100: 2276–2287)
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Transplant 
related

Induction therapy

Type & degree of 
immunosuppression

Prior Rx of acute 
rejection

Prolong ischemic time

DGF

Ureteric stent

Donor related

Older age

Doner BK Sero-
posivity

 Degree of HLA 
matching

ABO incompatibility

Donor status(living vs 
deceased)

Recipient related

Age (>50)

Sex (male)

Race

Obesity (MBI>30)

Previous graft loss due to 
BK nephropathy

Sero-negativity for BK

CMV

HLA mismatching

High PRA

DM

Dialysis modality before 
Tx

Risk Factors
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Prevalence of BK Nephropathy In Kidney 
Transplant Recipients
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Source of BKV Infection

 Two proposed hypotheses:
1. Transmission occurs through the donor kidney.

2. Reactivation in the recipient renal epithelium after transplantation
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Is Screening Useful?

Clinical  Manifestation

Transplantation 2009; 87:621 9



screening

 Pretransplant screening of kidney donor and recipient

Donor viuria and genotype

 donor Vp 1– IgG level

 recipient Vp 1– IgG level

 recipient neutralizing IgG

 recipient viuria and genotype

Not recommended at the present time

10Clinical Transplantation. 2019;33:e13528.
https://doi.org/10.1111/ctr.13528



 Posttransplant screening of kidney recipients
 Plasma quantitative PCR

 Urine quantitative PCR

 Urine cytology

 Renal allograft biopsy

 new markers
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Plasma Quantitative PCR

 Kidney transplant recipients should be screened for BKPyVDNAemia
by QNAT to identify patients to be considered for preemptive 
treatment for PyVAN [strong, moderate].

 Screening for BKPyV‐DNAemia permits to identify at least 90% of 
patients at risk of PyVAN before significant functional impairment of 
the renal allograft occurs.

Transplant Research and Risk Management 2019:11
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Urine Cytology

 Biweekly urine cytology for decoy cells for the first 3 months,
then monthly until month 6, 

then every 3 months until 2 years

posttransplant, and if detectable, followed by testing for 
BKPyVDNAemia for follow‐up and decision making.

Clinical Transplantation. 2019;33:e13528. 
https://doi.org/10.1111/ctr.13528
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Renal Allograft Biopsy

 A minimum of two biopsy cores should be taken, preferentially 
containing also medullary tissues [strong, moderate].

Clinical Transplantation. 2019;33:e13528. 
https://doi.org/10.1111/ctr.13528 14
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 BKPyV‐DNAemia has a positive predictive value of 30%‐50% for 
proven PyVAN with a window period of 2‐8 weeks.

 Of note, the false‐negative rate of allograft biopsy for PyVAN
decreases to <10%:
 if plasma BKPyV loads increase to more than >6 log10 copies/mL.

 if renal allograft function has declined from baseline more than 20%.

 if rearrangements in the BKPyV‐NCCR appear in the blood, or if PyV‐clusters 
(“haufen”) can be detected by electron microscopy.



BK Nephropathy VS Rejection

 Tubulitis is not a reliable discriminating parameter.

 Immunohistochemistry and electron microscopy in more advanced 
PyVAN can respectively highlight C4d and immune complex deposits 
in the tubular basement membranes but not in peritubular capillaries.

 Endarteritis usually reflects antibody‐ or T‐cell mediated injury and is 
associated with poor outcome.
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Micro-RNA

 Detection of BKPyV microRNA in body fluids including urine and 
blood has been explored for diagnostic purposes, but the higher 
specificity for disease needs to be balanced against the lower 
sensitivity of miRNA quantification/levels compared to standard 
BKPyV‐DNA quantification.

 BKPyV VP1‐mRNA in urine, with the potential advantage of 
interrogating other transcript marker combinations of immune 
activation and rejection or BKPyV‐DNAemia.

J Clin Virol. 2018;102:70‐76.
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1. N Engl J Med 2002; 347:488. 2. J Am Soc Nephrol 2009;
3. Am J Clin Pathol 2010; 133:242 20:416
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Treatment
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Treatment Of BKPyV-DNAemia And PyVAN In
Kidney Transplant Recipients

 The following strategies and their combinations have been reported:
 Strategy 1. 

First dose reduction in the calcineurin inhibitor by 25%‐50% in one or two steps, followed 
by reducing the antiproliferative drug by 50%.

 Strategy 2.
 First reducing the antiproliferative drug by 50% followed by reducing calcineurin 

inhibitors by 25%‐50% followed by discontinuing the antiproliferative drug.

 Oral prednisone is typically tapered to 10 mg or less per day.

Clinical Transplantation. 2019;33:e13528. 
https://doi.org/10.1111/ctr.13528 22



Strategy 1

 First decrease the dose of the calcineurin inhibitor by 25 to 50 
percent in one or two steps

 Followed by reducing the antimetabolite by 50 percent

 Followed by discontinuing the antimetabolite.

Clin Transplant 2019; 33:e13528. 23



Strategy 2

 In patients who are on a triple immunosuppression therapy :
 Initially reduce the dose of the antimetabolite by 50 percent. 

 If the BKPyV viral load does not decrease within two to four weeks, 
completely discontinue the antimetabolite. 

 If there is still no decrease in viral load after another two weeks, decrease 
the dose of the calcineurin inhibitor by 25 to 50 percent.
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 Tacrolimus trough levels are commonly targeted to <6 ng/mL [strong, 
moderate]. 

 Cyclosporine trough levels to <150 ng/mL [strong, moderate].

 Sirolimus trough levels of <6 ng/mL [weak, very low].

 More advanced disease, targeting trough levels for tacrolimus of <3 
ng/mL and cyclosporine of <100 ng/mL.

Clinical Transplantation. 2019;33:e13528. 
https://doi.org/10.1111/ctr.13528 25



 In cases with sustained BKPyV‐DNAemia and biopsy‐proven acute 
rejection (with or without evidence of concurrent PyVAN), 
antirejection treatment has priority, and in case of clinical and 
laboratory response be followed by reducing immunosuppression in a 
second step (eg, after 2 weeks).

Clinical Transplantation. 2019;33:e13528. 
https://doi.org/10.1111/ctr.13528 26
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Adjuvant Therapy

 Intravenous immunoglobulin (IVIG)

 Leflunomide

 Fluoroquinolones

 Cidofovir

 Conversion of tacrolimus to cyclosporine

 Conversion to m-TORi

 Cell-based therapies

Transplant Research and Risk Management 2019:11
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Intravenous Immunoglobulin (IVIG)

 preparations have been administered in doses ranging from 0.1 to 
2.0 g/kg in conjunction with reduced immunosuppression. 

 Available IVIG preparations contain high titers of potent BKPyV
neutralizing antibodies. 

 Although IVIG does not penetrate the intracellular compartment, its 
direct neutralizing activity and plethora of indirect 
immunomodulatory effects could contribute to an improved 
resolution of active disease.

Clinical Transplantation. 2019;33:e13528.
https://doi.org/10.1111/ctr.13528 29



 IVIG is administered at a dose of 300 mg/kg every three weeks in 
conjunction with a reduction in immunosuppression.

 The adjunctive use of IVIG may be considered in patients:
 with established BKPyVAN who do not respond to a reduction in 

immunosuppression and who also have severe hypogammaglobulinemia ( 
[IgG] <400 mg/dL). 

2021 UpToDate, 30
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IVIG administration appeared to be safe and effective in treating BKV viremia and BKVN and preventing graft loss in 
patients who had inadequate response to immunosuppression reduction and leflunomide therapy.
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Clin J Am Soc Nephrol 9: 583–589, 2014. doi: 
10.2215/CJN.04230413 34

Conclusions A 30-day course of levofloxacin does not significantly improve BK 
viral load reduction or allograft function when used in addition to overall 
reduction of immunosuppression 



Conversion Of Tacrolimus To Cyclosporine

 Cyclosporine was found to suppress primary BKVinfection in vitro, 
and this effect was shown to be dose-independent and not related to 
cytotoxicity.

 cyclosporine in these experiments did not have any influence on the 
cells with high-level infection (>109copies/mL).

Transplant Research and Risk Management 2019:11 47–58
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Cell-based Therapies
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Retransplantation After Allograft Failure
Following PyVAN

 Surgical removal of the primary transplant has been performed in 
approximately half of all cases but did not protect against recurrent 
BKPyV replication and PyVAN.

 In case of retransplantation of patients with persistent 
BKPyV‐DNAemia, a significant decline of at least 2 log10 copies/mL 
indicative of emerging BKPyV‐specific immune control should be 
achieved and prior graft nephrectomy considered.

Clinical Transplantation. 2019;33:e13528.
https://doi.org/10.1111/ctr.13528 39



 There are no data regarding the necessity of bilateral surgical removal 
of the native kidneys, which may serve as a reservoir and source of 
reinfection, particularly in cases of neo‐ureteral stent placement.

 Induction therapy is not contraindicated after clearance of 
BKPyV‐DNAemia but extended periods of intense maintenance 
immunosuppression should be avoided.

Clinical Transplantation. 2019;33:e13528.
https://doi.org/10.1111/ctr.13528 40



Conclusions

 The infection can cause significant deleterious effects, such as BKV 
nephropathy in kidney transplant recipients.

 Screening protocols have been implemented to detect the infection 
early after transplant.

 The most commonly used method is the detection of viral replication 
in blood with polymerase chain reaction testing.

 There are no specific antiviral agents.

 The mainstay of treatment is IS reduction while, at the same time, 
preventing rejection episodes.

Nephrol Dial Transplant (2019) 1–3doi: 10.1093/ndt/gfz214
Transplant Research and Risk Management 2019:11
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