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PATHOLOGY

APath: consistent with BK nephropathy

AViral cytopathic effect-intranuclear inclusion
bodies

A Degenerative tubular epithelial changes with
sloughing and cellular and granular casts

AVariable interstitial nephritis















BK Virus

A 1971: described by Gardner SD and
coll eagues I n Lancet: |
after renal -namadB&pirusa nt
(the Initials of the patient who had ureteric
stenosis)

A 1983: first report on tubulointerstitial
nephritis (6 year old boy with primary
Immune deficiency)
ANot truly appreciated |

Gardner SD, et al. Lancet 1971
Rosen S, et al. NEJM 1983
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Kaplan-Meier estimated incidence of treatment of BK virus , 2003 to 2006 OPTN

database (n=48,292): 0.7% at 6 months posttransplant; 2.18% at 1 year, 3.45% at 2
years, and 6.6% at 5 years

Higher center volume and living kidney donation: protective; more BK in more recent

transplant years Dharnidharka VR, et al. Transplantation 2009
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BK Virus

ongs to a family of DNA viruses
ed polyomaviruses-originally

povavirus-(includes JC virus, KiI,

WU and MC viruses)

A Reported in 10-60% of kidney
transplant recipients- BK nephropathy
In 1-5% of patients- graft loss in up
to 60% of patients



BK Virus

A Primary Infection:
A Childhood nonspecific viral illness-respiratory
A Long-lived latency in uroepithelium and

renal tubular cells (not in reticuloendothelial
cells-like herpes viruses)

A Antibodies against BKV: 50% of children by
age 3, 60-90% by age 10, and 80-90% by
age 20

A Reactivation in immunocompromised
Individuals



Linear Progression of Disease

A Asymptomatic viruria- viremia-
parenchymal damage - progressive
deterioration of graft function (BK
nephropathy), hemorrhagic cystitis,
ureteral ulceration/stenosis, and
progressive multifocal
leukoencephalopathy (PML)



BK Virus-Donors

A Pretransplant samples from donor and
recipients

A 54/81 adult kidney donors (67%):
seropositive for BK virus

A BKV infection developed in 25 (46%) of 54
recipients who received kidneys from
seropositive donors compared to 4 (15%)
of 27 recipients who received kidneys from

seronegative donors
Bohl DI, et al. Am J Transplant 2005



BK Virus-Donors

A BK viruria in recipients from seropositive donors
occurred earlier (median onset: 45 days vs. 370
days, p < 0.001) with longer durations (median
duration: 157 vs. 7 days, p = 0.009) and higher
peak urine titers

A Donor seropositivity: associated with a
significantly elevated odds ratio of 3.1

A Early BKV infection in kidney transplant
recipients is usually of donor origin

A Testing for BK virus serostatus is neither routine,
not mandated at this time

Bohl DI, et al. Am J Transplant 2005



Risks for BK Nephropathy

A Degree of overall immunosuppression-USE OF
TACROLIMUS

A Prior treatment for acute rejection, especially
treatment with pulse steroids or lymphocyte-
depleting agents

A Donor seropositivity; seronegative recipients

A Male Sex; older age; deceased donor

A Degree of HLA mismatch and prolonged cold
Ischemia time

A Ureteral stent placement (four-fold increase)
A Renal injury (l.e. Immune injury-rejection,
proinflammatory CytoklneF%hlsch?/{_nAgn-Ge[perf slon .

- man ransplan
mjury) Matlosz B, et al. Transplant Proc 2005
Burgos D. Transplant Proc 2006



Diagnostic Testing

A Urine:
A Decoy Cells
A DNA PCR
A EM-Haufen
A Urinary cytokines: IL-3 and IL-6 (Opelz et al)
A Urinary cell mMRNA profiles (Suthanthiran et al)

A Blood

A DNA PCR (Quant); PPV ~60% (plasma BK level
>10,000 copies/ml-associated with 93%
specificity for presence of BK nephropathy- Hirsch
HH, et al. 2006)

A Renal biopsy: gold standard
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AVlay be mistaken for degenerative or tumor cells



Haufen: Cast-like, Three-dimensional
Polyomavirus Aggregates in the Urine
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ANegative-staining electron microscopy: 194 urine
samples from 139 controls (negative) and 143 samples
from 21 patients (all positive) with BK nephropathy

Metection of Haufen (cluster or stack in German) in the

urine correlated tightly with biopsy confirmed BK

(concordance rate 99%) Singh HK, et al. JASN 2009



Haufen: Cast-like, Three-dimensional
Polyomavirus Aggregates in the Urine

A Densely arranged viral aggregates

A Haufen-positive urine sample: multiple small and
large polyoma virus aggregates with significant
Tamm-Horsfall protein content

A Comes from the injured renal tubular segments/out of
the affected nephrons

A 100% sensitive and 99% specific for identifying
biopsy-proven BK nephropathy

A Biomarker for intrarenal BK virus infection-
noninvasive; not recommended as a mass screening
tool at this time

Singh HK, et al. JASN 2009



Sensitivity Specificity PPV
Decoy Cells 25% 84% 5-20%
(>10/cytospin)
Viruria (>107 copies/ml) 100% 92% 31%
Viremia (>10% copies/ml) 100% 96% 50-60%

C. Am J Kid Dis 200¢
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Wiseman A(

Viscount HB, et al. Transplantation 2007



