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Lack of predictive capacity of pre-transplant anti-BK virus antibodies

for post-transplant reactivation
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BK virus (BKV) is a very common pathogen infecting up
to 90% of the general population [1]. While usually innocu-
ous, BKV reactivation is a frequent complication after renal
transplantation leading to graft loss in 1-10% of cases [1].
Risk factors for reactivation include age, male sex, graft
rejection and the use of calcineurin inhibitors [2]. However,
it is still unclear whether pre-transplant BK'V-reactive anti-
body levels of the transplant recipient are associated with
BKYV reactivation post transplant. This is in strong contrast
with the case of cytomegalovirus, for which pre-transplant
serostatus is an established marker. [3]

We characterized the kidney transplant recipients of a
large, clinically well-characterised multi-centre cohort
(N=397) for the presence of serum IgG antibodies against
the structural BKV protein VP1, using an ELISA assay (see
Supplementary Methods and Fig. S1) [3, 4]. In parallel,
BKYV load in serum was monitored pre-transplant and then
two weeks and one, two, three, six, nine and twelve months
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post-transplant, as published previously [3]. A total of 2092
samples were analysed for BKV load. Significant differ-
ences in quantitative variables were calculated employing
the Mann—Whitney U test; correlations were assessed using
Spearman's rank correlation coefficient.

Three hundred ninety-five (99.5%) patients had detectable
pre-transplant anti-BKV antibodies, with a median [IQR]
IgG concentration of 23 [13-38] ug/ml (Fig. 1A). BKV load
over the detection limit (> 250 copies/mL) was observed
in 196 (49.4%) patients, with a peak viral load of 1463
[731-7444] copies-mL_1 (Fig. 1B). Reactivations occurred
at a median time of 63 [31-181] days post-transplant. Impor-
tantly, no association between anti-BKV IgG concentrations
and reactivation was observed (no reactivation: 22 [14-38]
pg/ml, reactivation: 25 [13-38] ug/ml; P=0.886; Fig. 1C).
We also evaluated whether the anti-BKV IgGs correlate with
the height of viral load; no correlation was found (p =0.00,
P=0.955; Fig. 1D). Interestingly, 33 patients (8.3%) had
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Fig. 1 Pre-transplant reactive to the BKV VP1 are almost ubiquitous
and are associated with pre-Tx BKV load and early viral reactivation.
A Histogram of the distribution of pre-transplant anti-BKV antibod-
ies. B Histogram of the distribution of peak BKV viral load during
the first post-transplant year among patients with viral reactivation.
Note the logarithmic scale of the x axis. C Comparison of pre-trans-
plant anti-BKV antibody levels between patients with no BKV reac-
tivation during the first post-transplant year and patients with BKV
reactivation. Note the logarithmic scale of the y axis. D Scatterplot
of anti-BKV antibody levels and peak BKV viral load during the
first post-transplant year among patients with viral reactivation. Note
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the logarithmic scale of both axes. E Comparison of pre-transplant
anti-BKV antibody levels between patients with no pre-transplant
viral load and patients with pre-transplant BKV load. Note the loga-
rithmic scale of the y axis. F Comparison of pre-transplant anti-BKV
antibody levels between patients with BKV reactivation at an early
and late time point. The categories early and late were defined with
respect to the median reactivation time of 62 days post-transplant.
Note the logarithmic scale of the y axis. G Scatterplot of anti-BKV
antibody levels and graft function one year post-transplant. Note the
logarithmic scale of the x axis. BKV BK virus; Pre-Tx pre-transplant,
eGFR-1y estimated glomerular filtration rate 1 year post-transplant
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detectable BKV load before transplantation, with a median
viral load of 770 [422-1442] copies-mL~'. These patients
also had increased anti-BKV antibody concentrations (35
[17-53] vs. 22 [13-37] pg/ml; P=0.010; Fig. 1E). Inde-
pendently from this association, we observed that patients
with early post-transplant BKV reactivation (< 60 days) had
significantly higher anti-BKV antibody concentrations than
patients with late reactivation (29 [16-45] vs. 22 [11-33]
pg/ml; P=0.007; Fig. 1F). Finally, there was no correlation
between anti-BKV IgG and graft function one year post-
transplant (p =0.00, P=0.950; Fig. 1G).

Our results show that, even though pre-transplant anti-
BKV-VP1 antibodies are nearly ubiquitous, they do not
protect against viral reactivation. In fact, patients with pre-
transplant viral load had significantly higher antibody levels
than those with no detectable viral load. This suggests that
antibodies are a marker for virus levels in peripheral blood
and probably also in tissue. Interestingly, while patients with
a high antibody concentration did not suffer from more fre-
quent or severe reactivations, early reactivation was signifi-
cantly associated with higher antibody levels. This further
supports the hypothesis of pre-transplant antibodies as a
marker for virus reactivation levels. Intriguingly, our results
agree with our previous work with other cohorts, suggesting
a central role for T cell-mediated immune response in BKV
clearing [5, 6]. Here, quantification of pre-transplant neutral-
izing antibodies, as well as antibodies reactive to other BKV
antigens, could contribute to the elucidation of the interplay
between humoral immunity, cellular immunity and BKV.

In summary, our work demonstrates that pre-transplan-
tation levels of BKV-specific binding antibodies cannot be
employed to anticipate the post-transplant reactivation risk
but might be used as a marker of pre-transplant viral load.
Our data are in agreement with previously published studies,
which showed that anti-BKV titres measured before trans-
plantation in kidney recipients cannot be used as a predic-
tive tool to manage clinical BKV infection [7-9]. However,
measuring donor anti-BKV titres or the neutralizing capac-
ity of the BKV-reactive antibodies in KTX rather correlates
with a decreased risk of developing viremia and might be
used to adapt pre-emptive therapies.

Further characterization of recipient and donor character-
istics are needed to better understand the risk constellation
of BKYV reactivation and to implement effective prevention
strategies.

BK virus, kidney transplantation, viral reactivations, risk
assessment.
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