
FIGURE 2: Clinical and demographic data in patients with mIgM-related kidney disease at the time of kidney biopsy.
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BACKGROUND AND AIMS: Kidney transplant recipients (KTRs) are still at risk
of fatal COVID-19 disease after SARS-CoV-2 vaccination, even after a third booster
vaccination. With the spread of new SARS-CoV-2 variants, great urgency exists for
a better understanding of the factors that impact the immune response in these
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patients. Our aim was to predict nonseroconversion after SARS-CoV-2 vaccination
to understand the factors that may disrupt the humoral response in KTRs.
METHOD: A multivariable logistic regression model was developed and validated
that uses routinely available clinical and laboratory information to predict
nonseroconversion after two doses of SARS-CoV-2 mRNA vaccination in KTRs. KTRs
were prospectively enrolled to the Dutch REnal patients COVID-19 VACcination
(RECOVAC) consortium, specifically to the Immune Response (IR) study with four
participating university medical centres in the Netherlands. The discovery cohort
consisted of three participating centres (Amsterdam UMC, Radboud UMC Nijmegen
and Erasmus MC Rotterdam), and the validation cohort of patients treated in UMC
Groningen. A large second validation set from the RECOVAC consortium (LESS-CoV-
2) was used to test a more simplified version of the model without lymphocyte counts.
All participants received two doses of the mRNA-1273 COVID-19 vaccine (Moderna)
and had no history of SARS-CoV-2 infection. Participants were classified as responder
or non-responder based on seroconversion at day 28 following the second vaccination
with a threshold for seropositivity based on receiver operator curve analysis set at
S1-specific IgG antibody concentration ≥10 BAU/mL.
RESULTS: The discovery cohort included 215 KTRs of which 126 responders and 89
non-responders. After backward selection, 6 out of 19 factors remained predictive
for nonseroconversion: increased age, lower lymphocyte count, lower estimated
glomerular filtration rate (eGFR), shorter time after transplantation, not using steroids
and the use of mycophenolate mofetil/mycophenolic acid (MMF/MPA) (Figure 1). The
area under the curve (AUC) of the receiver operating characteristics was 0.83 (95%
confidence interval 0.78–0.89) in the discovery cohort after adjustment for optimism
and 0.84 (0.74–0.94) in external validation of the UMC Groningen cohort (n = 73),
and 0.75 (0.72–0.77) in external validation of the LESS-CoV-2 dataset (n = 2484). In
addition, MMF/MPA appeared to have a dose-dependent unfavourable association
with the S1 IgG antibody titer (Figure 2).
CONCLUSION: Six predictors allow for a better understanding of the process of the
development of the humoral response in KTRs. These predictors could be applied
to individualized patient counseling and treatment strategy during the COVID-19
pandemic and future innovative vaccine trial design for this complex patient group.

FIGURE 2:Nomogram for the prediction of nonseroconversion after
SARS-CoV-2 vaccination in KTRs.

FIGURE 1: The effect of MMF/MPA dosing (mg/day) on the log S1 IgG antibody titer (BAU/mL).
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