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REVIEWS

BK Virus: A Pathogen
of 21st-Century Transplant Medicine

Jina Bae, George Sakoulas, Nina Tolkoff-Rubin, Nelson Goes, Francis Delmonico, Winfred Williams,

A. Benedict Cosimi, and Manuel Pascual

Polyomavirus BK has recently surfaced in clinical medicine as a rare but important
pathogen causing significant morbidity and mortality, especially among immunosup-
pressed individuals. In renal transplant recipients, it can cause significant allograft
dysfunction and often leads to allograft failure. The diagnosis is currently made by the
histologic examination of renal tissue, combined with immunohistochemistry and/or
electron microscopy. The use of polymerase chain reaction to detect the presence of
BK virus in plasma may become an important tool both to diagnose and to follow the
clinical course. The treatment for BK virus nephropathy remains careful adjustment of
immunosuppression, but new antiviral approaches are currently being evaluated.
Because early recognition and intervention may lead to an improved outcome, clini-
cians should have a heightened awareness about the possibility of BK virus
nephropathy in any renal transplant recipient with allograft dysfunction in the modern
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era of immunosuppression.

Introduction

The significant advances in medical science of the
20th century that are being carried into the new
millennium bring with them unexpected challenges
by presenting clinicians with new syndromes or dis-
eases. In the field of transplantation, one newly
recognized infectious agent is the polyomavirus
BK. Although we have known about it for more 30
years,' only during the past decade has this virus
been recognized as a pathogen. More potent im-
munosuppressives that have come into use in recent
times may have allowed BK virus (BKV) infection
to become an emerging problem.2

The Polyomavirus Family

Thirteen distinct members of the polyomavirus
family have been found in nature. Their virion size
is approximately 40 to 45 nm (Table 1). They have
an icosahedral capsid structure and a superhelical
double-strand circular DNA genome of 5.2 kb.™

Polyomavirinae belongs to the Papovaviridae fam-
ily, whose name is derived from the combination of
the names of three of its members: rabbit papillo-

ma virus (pa), mouse polyoma virus (po), and simi-
an virus 40 (SV40).’

Three strains of polyomavirus have clinical signif-
icance in humans: BKV, which is implicated as an
important cause of kidney allograft dysfunction
and failure, and JC virus (JCV), which is the
causative agent in progressive multifocal leukoen-
cephalopathy (PML). They were named after the
initials of the patients from whom they were first
isolated in 1971.”” BK virus was isolated from the
urine of a renal transplant patient,’ and JCV was
isolated from the brain of a patient with PML.’

SV40 is another member of the polyomavirus
family. The contribution of SV40 to oncogenesis
has been well documented, as its DNA has been
found in human tumors such as ependymomas,
choroid plexus tumors, pleural mesotheliomas, and
osteosarcomas. A significant amount of our cur-
rent knowledge of cellular transformation, and thus
our understanding of neoplasia, has its origins in
the study of SV40-transformed murine cells. For
example, the p53" and retinoblastoma” tumor
suppressor genes were initially discovered as part of
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Table 1 | Te KnowN PoLYOMAVIRUSES

|

K Human

Simian virus 40 Rhesus monkey

Cynomolgus Cynomolgus monkey

Hamster Hamster

Kirstein virus Mouse

|

at Rat

Budgerigar fledgling disease virus Parakeet

the myriad of host cell proteins bound to SV40 vi-
ral proteins. In addition, partial and complete BKV
DNA sequences have been demonstrated by south-
ern hybridization in some human tumors, such as
rhabdomyosarcomas, brain tumors, and lung, kid-
ney, and liver carcinomas.™"

Cynomolgus polyoma virus (CPV) is a novel virus
that has recently been described by van Gorder et
al.” After 3 to 11 weeks of immunosuppression of
cynomolgus monkeys, renal dysfunction with
tubulointerstitial nephritis developed in 12 of 57
monkeys. The clinical picture was quite similar to
the one seen in humans with BKV infection and
thus may provide a useful and relevant experimen-
tal model.

Virology and Epidemiology of BKV

The BKV genome shares 75% of DNA sequence
homology with JCV and 70% of DNA sequence
homology with SV40. It is divided into 3 regions.
The early region is transcribed and expressed early
after the virus enters the cell and continuously ex-
pressed later in the viral replication cycle. It en-
codes large T and small t “tumor” antigens that
function in cellular transformation, viral replica-
tion, and overall gene regulation. The late region
encodes viral capsid proteins VP1, VP2, VP3, and
the agnoprotein. The noncoding regulatory region,
which lies between the early and late genes, in-
cludes the origin of replication, viral promoters,

34,16
and enhancers.

BKVs and JCVs are ubiquitous and cause disease
states mainly in immunosuppressed hosts. Primary
infection with BKV occurs at an earlier age than
that with JCV. In the United States, antibodies to
BKV are acquired in 50% of children by ages 3 to
4, whereas antibodies to JCV are acquired in 50%
of children by ages 10 to 14. The antibody preva-
lence to BKV reaches nearly 100% by ages 10 to 11
and then declines to 70% to 80% in older individ-
uals.” Studies performed in different countries show
seropositivity in early childhood to vary between
60% and 100%."*

Little is known about the mode of transmission,
but it is believed to occur via the oral or upper res-
piratory route. The detection of BK viruria in
about 3% of pregnant women suggests the possible
role of viral reactivation during pregnancy, with
possible vertical transmission."”

Interaction with Other Viruses

Coinfection of cells by BKV and other viruses
may occur, resulting in viral interactions. As an ex-
ample, the interaction of cytomegalovirus (CMV)
and BKV has been investigated in vitro, as both
viruses may be reactivated by immunosuppression
or other states of host-virus imbalance. Interesting-
ly, CMV has been shown to induce SV40 DNA
replication.” BKV T antigen is able to enhance the
expression of immediate early (IE) and early (E)
CMYV genes.” Although not studied in a controlled

manner, many reports of BKV infection in the lit-
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Table 2 | CunicaL Synoromes Due 1o BK Virus

D
=1
3
3
=]
=

Hemorrhagic cystitis Bone marrow transplant

Interstitial nephritis Renal transplant

Meningoencephalitis AIDS, bone marrow transplant

Retinitis AIDS

erature demonstrate concomitant CMV infection.
Whether this is coincidental awaits further study.
In addition, HIV genome transcription was shown
to be induced by polyoma virus middle T antigen
in vitro.” These observations suggest that interac-
tion between BK and other viruses directly or indi-
rectly may be able to influence the clinical course of

BKYV infection.

Clinical Disease Manifestations
of BKV Infection

Primary infection with BKV occurs in child-
hood. It is usually asymptomatic or accompanies
mild upper respiratory tract symptoms in im-
munocompetent hosts. In this setting, BKV DNA
can be isolated in the tonsils." However, a very rare case
of primary BKV infection was reported in a 34-
year-old immunocompetent patient manifesting as
encephalitis.”

Following primary infection, BKV persists in-
definitely in the kidney and can be reactivated by
immunosuppression.”" BKV may also undergo pe-
riods of intermittent reactivation even in immuno-
competent hosts, as a small percentage of
healthy people excrete BKV in the urine. The
prevalence of BK viruria ranges from 0% to
17.6% in immunocompetent individuals.”*"”
Moreover, cytologic evidence of polyoma viruria as
evidenced by the presence of decoy cells in the
urine was found in 3.2% of 1235 pregnant women,
and both JCV and BKV were isolated.”” BK viruria
occurred mostly in the third trimester and ceased
after delivery. In this report, there was no evi-
dence of adverse consequences of BK viruria to the

mother or of transmission of BKV infection to the
fetus."

Sundsfjord et al.” investigated the prevalence of
BK viruria in 44 patients with systemic lupus ery-
thematosus using PCR. Sixteen percent of the pa-
tients demonstrated BKV in urine compared to 0%
in the control group. The prevalence of asympto-
matic BK viruria in HIV-seropositive individuals as
demonstrated by PCR analyses is about 20% to
30%.”” The severity of HIV-related immunosup-
pression may correlate with a higher frequency of
BK viruria.”” BKV is capable of causing severe dis-
seminated infection in immunocompromised
hosts. Several cases of disseminated BKV infection
have been reported in HIV-seropositive patients.
Fatal BKV infection in this population was report-
ed to include meningoencephalitis, atypical retini-
tis, interstitial desquamative pneumonitis, and
tubulointerstitial nephritis.””

Silent BK viruria, as measured by PCR analyses,
may occur in approximately 51% to 55% of bone
marrow transplantation recipients.”” BK viruria is
most often observed within 2 months after trans-
plantation and is seen only in those who were
seropositive before transplantation, suggesting reac-
tivation rather than primary infection. In this pa-
tient population, the association seems to exist be-
tween BK viruria and the development of
hemorrhagic cystitis, suggesting a possible patho-
genic role of BKV in inducing urothelial damage,
resulting in hemorrhagic cystitis or renal dysfunc-
tion.”” As in the case with HIV-related immuno-
deficiency, BKV is able to induce fatal infection in
bone marrow transplant recipients.”
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BKV Infection after Renal Transplantation

The most recognized and clinically significant
BKV-mediated disease that has emerged in recent
years is renal allograft interstitial nephritis, which
may lead to allograft dysfunction and failure. As
with other groups of patients mentioned above,
asymptomatic viral shedding is relatively common
in the renal transplant recipients, without inducing
apparent allograft dysfunction. Eatlier studies have
demonstrated the prevalence of BK viruria in renal
transplant recipients to be 7% to 30% by PCR
analyses or the combination of urine cytology and
serology.s"%40 However, the high prevalence of BK
viruria demonstrated by urine cytology and serolo-
gy in earlier studies was fraught with the problem
of a lack of specificity. In recent years, however, sev-
eral case series have been published based on single-
center clinical experiences, which are the basis of
our current knowledge of BKV nephropathy.

BKV nephropathy, that is, the clinical syndrome
of significant BKV infection of the renal allograft,
occurs infrequently. The reported prevalence ranges
from 1.5% to 5.0%." It is most common in the
first year after transplantation, when immunosup-
pression is most intense. BKV nephropathy is usu-
ally associated with ureteral obstruction, lymphoce-
les, bacterial urinary tract infection, hematuria, and
systemic CMV infection.”"

Use of the newer and more potent immunosup-
pressive agents (e.g., mycophenolate mofetil,
tacrolimus, sirolimus) has been associated with an
increased risk of BKV nephropathy in renal trans-
plant patients compared to traditional regimens
that include cyclosporine, prednisone, and/or aza-
thioprine. This is supported by the fact that BKV
has emerged as an important pathogen in the past
several years.”"**

Once the diagnosis has been made, the clinical
course of BKV nephropathy is variable, but the
prognosis tends to be poor, reflecting the lack of an
effective therapy. In a retrospective analysis by
Howell et al.,” 7 patients with BKV nephropathy
presented with allograft dysfunction. Renal func-
tion stabilized or improved in 4 out of 6 patients in
whom immunosuppression was decreased, and the
remaining 2 patients progressed to end-stage renal
disease. In another retrospective cohort study,” 4

out of 5 patients lost allograft function in a few
months after the diagnosis of BKV nephropathy
was made. They received induction therapy with an
antilymphocyte preparation and experienced recur-
rent rejection episodes requiring rescue therapy
with tacrolimus before clinical BKV nephropathy
became apparent. However, a better clinical out-
come was subsequently reported at the same insti-
tution, citing only 45% allograft loss (5 out of 11
pzltients).44 In another retrospective review of 22
patients, allograft loss was reported to be 36%." In
most patients with prominent tubulitis on kidney
biopsy, where it was difficult to exclude concurrent
rejection, steroid therapy failed to yield a favorable
response. These patients with refractory renal dys-
function were then treated with a 25% to 50% re-
duction of tacrolimus or cyclosporine. In 2 pa-
tients, intravenous immunoglobulin (IVIg) was
administered. However, despite the IVIg treatment,
one patient required transplant nephrectomy and
the other patient progressed to allograft failure.”
Recently, a unique case of BKV infection with
tropism to endothelial cells was described by
Petrogiannis-Haliotis et al.” A recipient of a cadav-
eric renal transplant developed disseminated BKV
infection 7 months after transplantation. He died
several days later, with massive capillary leak syn-
drome and myocardial infarction. Autopsy revealed
the viral infection to be mainly located in the small
vessels of the myocardium and skeletal muscle.”

Diagnosis and Histology of BKV Nephropathy
The gold standard test for diagnosing BKV
nephropathy remains the histology. The hallmark
of BKV nephropathy on light microscopic exami-
nation is an interstitial nephritis largely composed
of mononuclear lymphocytes, tubulitis, and atypi-
cal enlarged tubular nuclei with viral inclusions. The
infected cells may become necrotic, detached from
the basement membrane, and form a cellular cast.
However, this finding is not diagnostic for BKV
nephropathy, since it can resemble other viral infec-
tions such as CMV, Epstein-Barr virus, or herpes sim-
plex virus, or even certain lymphoid malignancies.4
One important diagnostic dilemma is to distin-
guish BKV nephropathy from acute cellular rejec-
tion, as both are marked by interstitial inflamma-
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tion and tubulitis. This distinction is critical, as the
therapy to treat acute rejection may worsen the in-
terstitial nephritis caused by BKV. There are some
subtle features suggestive of one and not the other.
Areas marked by tubulitis and interstitial inflam-
mation without viral inclusions are more typical of
acute rejection than BKV nephropathy. Interstitial
inflammation seen in BKV nephropathy tends to
comprise lymphocytes, macrophages, and plasma
cells. The plasma cell infiltration can be prominent
in viral infections such as BKV or CMV. Viral in-
clusions are present in tubular epithelial cells. In-
terestingly, there is tubular upregulation of HLA-
DR and intercellular adhesion molecule 1 ICAM-1)
in biopsies showing acute rejection, but not in
biopsies of BKV nephropathy.” In many cases,
however, concurrent acute cellular rejection and
BKV nephropathy cannot be distinguished with
certainty, which may pose a significant therapeutic
challenge.

Electron microscopic examination reveals affected
nuclei packed with typical crystalloid arrays of viri-
on particles of 35 to 45 nm in diameter.” Howev-
er, due to lack of specificity, the suggestive findings
of BKV nephropathy on light and electron micro-
scopic examination must be combined with a con-
firmatory test. Immunohistochemical staining us-
ing antibodies against the large T antigen of SV40
can confirm the diagnosis of BKV/polyomavirus
infection by demonstrating a typical nuclear stain-
ing pattern.

BKV-induced changes in urinary tract epithelial
cells may be detected using cytologic evaluation of
the urine. “Decoy cells,” which are of renal tubular
or ureteral epithelial origin and are sloughed off
and excreted in urine, display an enlarged nucleus
with basophilic intranuclear inclusions and altered
chromatin patterns.** These cells are seen in Pa-
panicolaou stained urine and can easily be detected
by phase-contrast microscopy.” Due to its nonin-
vasive nature, the test can be used to prospectively
screen patients to identify those at risk of develop-
ing symptomatic BKV infection. Drachenberg et
al.” recently studied the correlation between the
detection of urinary decoy cells and biopsy-proven
BKV nephropathy by studying 571 concurrent
urine and biopsy samples from 413 patients. They

found that demonstrating urinary decoy cells had
97% sensitivity and specificity, 90% positive pre-
dictive value, and 99% negative predictive value. In
addition, immunohistochemistry or electron mi-
croscopy may confirm the presence of poly-
omavirus in decoy cells in urinary sediments.

The use of PCR to detect BKV in plasma may be
helpful to diagnose BKV nephropathy. Nickeleit et
al.” performed a retrospective analysis of BKV
PCR from plasma in 9 renal transplant recipients
with allograft dysfunction who had histologically
confirmed BKV nephropathy, as well as 41 renal
transplant recipients without nephropathy and 17
patients with HIV infection. BKV DNA was de-
tected in the plasma of all 9 patients with BKV
nephropathy, in 2 of 41 renal transplant recipients
without nephropathy, and in none of the HIV-
positive individuals. Thus, the PCR demonstrated
100% sensitivity and 95% specificity in detecting
BKV-mediated renal allograft dysfunction.

Similar findings were observed by Limaye et al.”
in a retrospective investigation. BKV DNA in
serum was detected by quantitative PCR at a medi-
an of 32 weeks before a histological diagnosis of
BKV nephropathy. Moreover, the BK viral load
measured by quantitative PCR decreased with re-
duction in immunosuppression and resolution of
BKV nephropathy.

Finally, because the majority of healthy adults
have antibodies to BKV, serological blood tests
have little clinical use other than to confirm that a
patient has been exposed to the virus. Moreover, vi-
ral culture is rarely used in the clinical setting be-
cause of the prolonged incubation required, typi-
cally 14 to 28 days. To circumvent the need for the
prolonged incubation of viral culture, investigators
at the Mayo Clinic published methods on a urine
shell vial assay.

In summary, to make a diagnosis of BKV nephropa-
thy, histologic examination with immunohisto-
chemistry and electron microscopy of the biopsy
specimens is essential. Detection of BKV by plasma
PCR has a potential both to diagnose the viral
nephropathy and to follow the clinical infection.
However, until it becomes widely available, an allo-
graft biopsy is critical, and patients should ideally
be followed by serial allograft biopsies. Screening
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for decoy cells in the urine is a simple test, but more
studies are needed to confirm its clinical utility.

Therapy of BKV Infection

Once BKV nephropathy is established, the treat-
ment is careful lowering of immunosuppression.
The main dilemma often encountered is the fre-
quent features of concurrent acute cellular rejec-
tion. As a result, the decision to lower immunosup-
pression is often a difficult one, since the risk of
acute rejection must be weighed carefully against
the risk of persistence of BKV infection. As noted
previously, high-dose steroid therapy administered
to 12 out of 22 patients for the treatment of tubu-
litis associated with possible concurrent acute cellu-
lar rejection did not improve renal function in 67%
of patients. Even after immunosuppression was
carefully decreased, the prognosis was unfavorable,
resulting in allograft failure in 36% of patients.47

In vitro, cidofovir demonstrates activity against
polyomavirus, with 50% inhibitory concentration
of 4 to 7 ug/mL. Other acyclic nucleoside phos-
phonates also show some activity against BKV.
Acyclovir, ganciclovir, ribavirin, foscarnet, and cy-
tarabine do not demonstrate activity against poly-
omavirus in vitro.” Because of nephrotoxicity, cid-
ofovir in patients with renal failure should be used
with extreme caution. Although it is difficult to
translate these in vitro data to clinical settings, cid-
ofovir has been used anecdotally to treat BKV in-
fections in humans. For example, 3 doses of cido-
fovir at 5 mg/kg were administered to a 54-year-old
man with hemorrhagic cystitis associated with a
high level of BK viruria and concomitant CMV re-
activation following allogeneic bone marrow trans-
plant, with clinical and virological response to both
infections.”

Treatment of hemorrhagic cystitis due to BKV
with other antivirals has also been discussed in
the literature at the case report level. One report
discussed treatment with vidarabine at 10 mg/kg
for 5 days in a 23-year-old patient who devel-
oped hemorrhagic cystitis 47 days after a bone
marrow transplant. Hematuria resolved completely
in 7 days, with a subsequent clearance of BKV
from the urine.” Currently, however, there are no
antiviral agents with proven clinical efficacy in
BKYV infections.

The Massachusetts General Hospital
Experience (1998-2002)

In this section, we briefly review our single-center
experience over the past 4 years and report the out-
come of 3 treated cases. We examined all renal allo-
graft biopsies or transplant nephrectomies per-
formed at the Massachusetts General Hospital
(MGH) between January 1998 and December
2001. During this period, the standard of care was
cyclosporine, steroids, and mycophenolate mofetil,
but tacrolimus and sirolimus have also been used in
specific protocols.” Of 233 renal transplant biop-
sies and 3 transplant nephrectomies from 165 pa-
tients, a total of 7 biopsies from 3 patients were
identified as having BKV nephropathy, thus repre-
senting a 2.9% prevalence of BKV nephropathy in
the biopsies performed, or a 1.8% prevalence in re-
cipients who underwent renal transplant biopsies
during this period.

Patient 1

SN was a 15-year-old boy with Noonan’s syn-
drome with end-stage renal disease secondary to fo-
cal segmental glomerulosclerosis. He underwent ca-
daveric renal transplantation in January 1999. His
postoperative course was complicated by delayed
graft function, and he received a 7-day course of
rabbit thymoglobulin (total dose: 675 mg) in addi-
tion to steroids and mycophenolate mofetil. On
day 8, he was started on cyclosporine. His allograft
function subsequently improved, with serum crea-
tinine nadir at 1.9 mg/dL. The serum creatinine in-
creased to 2.9 mg/dL 2 months after transplanta-
tion. He underwent an allograft biopsy, which
revealed arteriosclerosis of donor origin. Pending
the biopsy result, two 500 mg boluses of solume-
drol were administered. He also developed systemic
CMYV infection, which was treated with intra-
venous ganciclovir.

He required a second allograft biopsy 2 months
later when his serum creatinine was further elevat-
ed to 3.9 mg/dL. The biopsy showed an interstitial
infiltrate suggestive of acute cellular rejection.
However, the immunostaining for BKV using the
antibody to SV40 large T antigen subsequently re-
turned positive.

The patient’s serum creatinine progressively rose
to 5.6 mg/dL 1 month later. At this time, he un-
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derwent a third allograft biopsy, which showed per-
sistence of the interstitial infiltrate with BKV
nephropathy as well as thrombotic microangiopa-
thy. Due to the difficulty in excluding concomitant
acute cellular rejection in the background of BKV
interstitial nephritis, he was treated with 3 boluses
of 500 mg solumedrol. Cyclosporine was changed
to tacrolimus, and mycophenolate was changed to
azathioprine; however, in the ensuing weeks, his al-
lograft progressively failed.

Patient 2

AM was a 66-year-old man with IgA nephropathy
who successfully underwent cadaveric renal trans-
plantation in July 1999. Good allograft function
was achieved initially, but a lymphocele developed
postoperatively, requiring surgical drainage. His
immunosuppression consisted of cyclosporine,
prednisone, and mycophenolate mofetil.

Four months after transplantation, his serum cre-
atinine was elevated to 1.5 mg/dL from a baseline
of 1.0 mg/dL. Because he declined an allograft
biopsy, he was empirically treated with 2 doses of
500 mg solumedrol, and his serum creatinine re-
turned to baseline. He also developed systemic
CMYV infection 3 months later and was treated
with intravenous ganciclovir.

Eight months after transplantation, his serum cre-
atinine progressively rose to 2.3 mg/dL. He under-
went an allograft biopsy that showed mononuclear
cell interstitial nephritis, which was interpreted as
acute cellular rejection. He received 2 boluses of
500 mg solumedrol. However, the immunostaining
for BKV using the antibody to SV40 large T anti-
gen subsequently became positive.

The patient’s serum creatinine continued to rise
to 3.5 mg/dL 1 month later. He underwent a sec-
ond allograft biopsy, which revealed persistent BKV
interstitial nephritis with possible acute cellular re-
jection. Urine cytologies revealed the presence of
decoy cells. His tacrolimus and mycophenolate
mofetil regimen was discontinued, and he was
maintained on monotherapy with prednisone 7.5
mg daily. However, his serum creatinine continued
to rise. Because of the possibility of concomitant
acute cellular rejection and the progressive deterio-
ration of his allograft function, he was treated with
5 consecutive daily doses of 100 mg of thymoglob-

ulin without improvement, and his allograft pro-
gressively failed.

Patient 3

HG was a 17-year-old boy who developed end-
stage renal disease due to Alport’s syndrome. He
underwent living-related renal transplantation
from his father in May 2000 followed by excellent
initial allograft function. His immunosuppressive
regimen consisted of tacrolimus, prednisone, and
mycophenolate mofetil.

Two months after transplantation, his serum cre-
atinine rose to 2.0 mg/dL from a baseline of 1.4
mg/dL. He underwent an allograft biopsy that re-
vealed interstitial nephritis with plasma cells and
atypical tubular nuclei with basophilic inclusions,
consistent with BKV nephropathy. Mycophenolate
mofetil was discontinued, and the dose of pred-
nisone was decreased from 10 mg to 5 mg daily.
Tacrolimus was also decreased and eventually
changed to cyclosporine. The diagnosis of BKV
nephropathy was further supported by 2 urine cy-
tology examinations, which were positive for decoy
cells and confirmed by positive immunostaining
with the antibody to SV40 large T antigen. He was
also treated with polyclonal IVIg over 4 days.

Despite these changes in his medical regimen, his
serum creatinine further increased to 3.5 mg/dL 3
months after transplantation. He underwent a sec-
ond allograft biopsy, which revealed persistent BKV
nephropathy. Because of the progressive allograft
function deterioration with an intense interstitial
infiltrate on histologic examination, it was decided
to administer local irradiation to the allograft (total
600cGy over 4 days). With this therapy, his allo-
graft function subsequently improved steadily, and
the last follow-up creatinine 1 year later was 2.5

mg/dL.

Summary of Cases

In summary, at the MGH 3 cases of BKV
nephropathy have been encountered in the past 4
years in renal allograft recipients. As shown in
many other reports, once the diagnosis of BKV
nephropathy has been established, the prognosis of
renal allograft is poor. In our limited experience,
there were 2 graft losses and 1 improvement of al-
lograft function. The 2 earlier cases with allograft
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failure illustrate well the extreme difficulty in dif-
ferentiating BKV nephropathy from acute cellular
rejection. In the third patient, after immunosup-
pression was lowered, a new treatment approach
was attempted (i.e., IVIg followed by local irradia-
tion of the graft). So far, there have been no pub-
lished reports of either one having efficacy in the
treatment of BKV nephropathy. Both the local ir-
radiation therapy and IVIg may decrease the in-
flammation associated with the interstitial nephritis
due to BKV nephropathy. In the past, the MGH
transplant unit has successfully used local irradia-
tion of allograft in cases of refractory renal allograft
rejection.” Because the widespread interstitial
nephritis is often a predominant feature of BKV
nephropathy, it is conceivable that this therapeutic
strategy may be beneficial. Additionally, IVIg may
provide some passive immunity against BKV, as
the majority of adults are seropositive to BKV.
More prospective studies with larger groups of pa-
tients need to be performed to determine whether
local graft irradiation (or IVIg) may have a role in
the treatment of BKV nephropathy after renal
transplantation.

Conclusions

In recent years, syndromes due to polyomaviruses
such as BKV have surfaced in the clinical arena as a
direct consequence of the increase in the popula-
tion of immunosuppressed hosts. This increase is
partly due to transplantation medicine, with its as-
sociated immunosuppressive agents, and to the
HIV pandemic. As the field of transplantation
continues to expand, and novel, more potent im-
munosuppressive agents are introduced, the cur-
rently recognized clinical syndromes attributed to
these viruses may become more frequently recog-
nized. Based on the fact that the evolution of renal
transplant patient management is incorporating
more potent immunosuppressive medications, one
might predict that the prevalence of BKV-mediated
diseases will continue to increase among renal
transplant patients in the near future. As a result,
careful use of immunosuppressive medications as
well as heightened awareness of BKV nephropathy
should be emphasized among clinicians. Alterna-
tively, the “minimization strategies” (avoidance of
calcineurin inhibitors or steroids) currently under

investigation may decrease the risk of BKV
nephropathy.”

Finally, with the possible future clinical develop-
ment of xenotransplantation, known (Table 1) or
unknown polyomaviruses that infect other species
may become clinically relevant in human disease.
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