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Introduction: Evidence of polyoma virus reactivation (predominantly BK virus) occurs in up to 30% of patients following renal transplantation. When unchecked, these infections can lead to allograft dysfunction or even loss. Currently there are no effective treatments and management is based upon cautious reduction of immunosuppression with the aim of stimulating virus-specific immune responses but not reactivity against the graft. Development of an assay to quantitatively assess the immune response to polyoma virus antigens may provide a useful tool to guide immunosuppression reduction.

Methods: Recipients of kidney transplants, within 12 months of transplantation, donated blood for the assessment of BKV antigen-specific T-cell responses, following written informed consent. Patients were divided into 3 groups defined by the presence of decoy cells in the urine, a marker of active BKV replication: i) patients who were decoy cell positive at the time of donation, ii) patients who were previously decoy cell positive, but were now decoy cell negative and iii) patients who have never been decoy cell positive. Peripheral blood mononuclear cells (PBMCs) were purified from whole blood by Ficoll-density gradient centrifugation and rested overnight in culture media. The following day 2 x105 PBMCs were aliquoted into individual wells on an IFN-γ ELISpot plate and incubated for 20hrs with overlapping peptide pools of all early (Large T and Small t) and late (VP1, VP2 and VP3) BKV antigens, control antigens (from EBV) or the mitogens phytohaemagglutinin (PHA) or Concanavalin A. All responses were assessed in triplicate.
Results: Significant antigen-specific responses to BKV were only detected in patients who were currently decoy cell positive (group i) or had had evidence of recent BKV shedding (group ii). Patients with previous rather than current BKV replication showed the greatest responses to BKV antigens (group ii), consistent with the evolution of a virus-specific immune response over time. Responses to early BKV antigens were not predictive of responses to late viral antigens. Current decoy cell positivity (group i) was associated with a significantly reduced response to the mitogen PHA (p=0.03), and a reduction in response to EBV antigens.
Conclusions: Patients with exposure to replicating BKV develop a virus-specific immune response detectable in peripheral blood that is not present in patients without evidence of recent viral replication. Responses are greatest in patients who were previously decoy cell positive, (currently negative), supporting the existence of a temporal relationship between virus exposure and the generation of virus-specific T-cells. These cells appear to be associated with viral clearance and heightened immune function, as evidenced by the responses to positive control antigens and mitogens. Quantification of virus-specific immune responses by ELISpot may prove a useful tool to guide rational immunosuppression reduction in patients with evidence of polyoma virus infection following transplantation. 

