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The immune response to SARS-CoV-2 may be blunted in immunosuppressed individuals,
impacting reinfection risk, treatment selection, and vaccine protocols. In this small pilot
study, we quantified early antibody response and durability after COVID-19 in solid organ
transplant recipients (SOTRS).

SOTRs with PCR-confirmed COVID-19 were recruited through the electronic medical
record August 21-October 15, 2020. Participants underwent at-home blood sampling with
the TAP Blood Collection Device, Second Edition (7SBio, Medford, MA). Serum samples
were screened using Elecsys anti-SARS-CoV-2 immunoassay (Roche), which uses a
recombinant protein representing the nucleocapsid (N) antigen. Confirmatory testing was
performed using EUROIMMUN anti—-SARS-CoV-2 enzyme-linked immuosorbent assay
(ELISA) for semiquantitative detection of 1gG antibodies to spike protein (anti-S1-1gG), a
likely correlate of neutralizing immunity. This study was approved by the Institutional
Review Board at the Johns Hopkins School of Medicine.

Eighteen SOTRs were studied (9 kidney; 5 liver; 1 kidney/liver; 2 lung; 1 composite tissue
allograft), for whom COVID-19 occurred at a median of 6 years (IQR 2-9) posttransplant.
Median age was 56 years (IQR 42-63); 56% were female; 33% were Black and 11% were
Hispanic. Maintenance immunosuppression included low-dose prednisone (67%),
tacrolimus (94%), mycophenolate mofetil (MMF) (66%), and sirolimus (6%). MMF was
held in 92% of participants prescribed MMF at the time of diagnosis, and subsequently
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restarted in 45%. Two recipients were receiving IVIg at the time of diagnosis, 1 kidney
recipient for focal segmental glomerulosclerosis and 1 lung recipient for chronic antibody
mediated rejection. Most participants (89%) had experienced COVID-19 symptoms; 72%
were hospitalized. Among those hospitalized, 15% were admitted to the ICU and 8% were
mechanically ventilated. COVID-19 convalescent plasma (CCP) was administered to 3
kidney and 2 lung recipients.

At median 98 days (IQR 55-147) after COVID-19 diagnosis, 78% had reactive screening
immunoassays (100% among those who were not hospitalized, and 69% among those who
were hospitalized) (Table 1). Of the 4 patients with nonreactive immunoassays, 2 were the
lung recipients treated with CCP and 1 was the kidney recipient receiving 1VIg.

Of those who screened positive by immunoassay, anti-S1-1gG was detectable by ELISA in
83% (75% among those who were not hospitalized, and 88% among those who were
hospitalized). SOTRs who received CCP and/or 1VIg were less likely to develop anti-S1-
IgG and had lower antibody levels.

In this study of antibody development among immunosuppressed SOTRs, we found
antibody levels suggestive of neutralizing immunity in the majority of participants. However,
those who were administered CCP and/or 1VIg were less likely to mount a durable immune
response. This raises the possibility that exogenous antibody preparations may blunt durable
antibody formation, although the cohort size is too small to make robust conclusions.?
Larger studies are needed to evaluate these differences.

Interestingly, among those who had more severe disease, there was a trend towards higher
antibody levels. Seropositivity might decline over time3; however, we were unable to
distinguish between impaired production or rapid decrement. Strengths of this study include
antibody quantification, longer follow-up time than previously published series, and a
diverse group of SOTRs. Limitations include a relatively small sample size precluding
subgroup analysis by level of maintenance immunosuppression, lack of serial time points,
and inability to rule out occult hypogammaglobulinemia.

In conclusion, we observed that SOTRs could mount a durable immune response to SARS-
CoV-2, however passive immunity may diminish the natural immune response.
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Table 1.

Seropositivity, hospitalization, and mean signal-to-threshold values of anti—-SARS-CoV-2 antibodies among
solid organ transplant recipients with prior COVID-19.

Overall Outpatient o _
(n=18) (n=5) Hospitalized (n=13)
NoCCPor IVlg | CCPor IVIlg
(n=7) (n=6)

gj%t)al reactive anti-SARS-CoV-2 antibody by screening Immunoassay, n 14/18 (78) 5/5 (100) 617 (86) 36 (50)
Total reactive anti-S1-1gG by ELISA, n (%) 10/12 (83) 3/4 (75) 5/6 (83) 2/2 (100)
Signal-to-threshold value, mean (median) (Arbitrary Unit ratio)a 59(5.2) 4.4 (5.0) 7.5(7.7) 3.9(3.9)
Days since COVID-19 diagnosis, median (IQR) 98 (55-147) | 141 (106-147) 129 (67-166) 51 (3-65)

Abbreviations: ELISA, enzyme-linked immunosorbent assay; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SOTR, solid organ
transplant recipient

aOpticaI density of the sample about the threshold at serum dilution of 1:101 divided by calibrator provided arbitrary unit ratio (A.U.) for which
>1.1 was considered positive and =0.8 were considered indeterminate.
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