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Six-month Antibody Kinetics and Durability  
in SARS-CoV-2 mRNA Vaccinated Solid Organ 
Transplant Recipients
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We previously reported the overall stability of severe 
acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) antispike antibodies in vaccinated solid organ 
transplant recipients (SOTRs) 3 mo after receiving 2 doses 
of BNT162b2 or mRNA-1237 vaccines.1 In the interim, 
the US Food and Drug Administration fully authorized the 
BNT162b2 vaccine for people 16 y and older and expanded 
Emergency Use Authorization to allow for a third dose in 
immunocompromised individuals.2 The Centers for Disease 
Control and Prevention currently recommends an addi-
tional dose for mild to moderately immunocompromised 
patients at least 28 d following mRNA dose 2, but opti-
mal timing for booster doses in SOTRs has not been deter-
mined.3 Declines in SARS-CoV-2 antibodies over time were 
observed 3 mo postvaccination in the general population,4  
but antibody longevity in SOTRs is unknown. Semi-
quantitative antispike antibody testing was performed 
using the Roche Elecsys (R) anti-SARS-CoV-2 S or the 
EUROIMMUN IgG enzyme immunoassays 1, 3, and 6 mo 
after dose 2. Participants provided informed consent, and 
this study was approved by the Johns Hopkins Institutional 
Review Board (IRB00248540).

Three hundred twelve SOTRs received a second mRNA 
vaccine between January 6, 2021, and April 14, 2021. 

None reported a third dose during the study period. 
Median (interquartile range) age was 62 (48–69) y, 65% 
were female, and 92% were White. One hundred fifty-six 
(50%) were kidney transplant recipients, and median time 
from transplant was 7.2 (3.3–14.3) y. Regarding immu-
nosuppression, 224 (72%) were taking an antimetabolite, 
250 of 312 (80%) tacrolimus, and 169 of 312 (54%) ster-
oids. At median 29 (28–32) d after dose 2, 198 of 312 
(63%) patients had positive titers; at median 91 (89–94) 
d after dose 2, 178 of 246 (72%) had positive titers, and 
at 181 (174–186) d after dose 2, 227 of 312 (72%) had 
positive titers. Forty-three of 114 (38%) patients with 
negative 1-mo titers developed positive titers by 6 mo; 
12 of 43 had high-positive titer levels at 6 mo. Among 
198 patients with positive titers at 1 mo, 14 (7.1%) 
fell below the threshold of positivity at 6 mo (Table 1).  
The 4 patients whose titers fell from high positive to nega-
tive experienced this by 3 mo.

In this study of SARS-CoV-2 antibody kinetics and dura-
bility, 73% of SOTRs had positive antibody titers 6 mo 
following mRNA vaccination; titers increased in 27% over 
6 mo, decreased in 12%, and remained stable in 61% of 
patients over 6 mo. This differs from healthy individuals, 
who had overall stability of antibody positivity over 6 mo.5  
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It is unknown what degree of antibody titer decline confers 
increased risk of breakthrough infection.

This study is limited by the lack of an immunocompe-
tent control group, the unknown correlation with neutral-
izing antibody, and the absence of antinucleocapsid testing, 
prohibiting analysis of asymptomatic exposure. The pres-
ence of coronavirus disease 2019 infection would likely 
increase antibody levels.

In conclusion, antispike antibody levels against SARS-
CoV-2 in SOTRs are relatively stable 6 mo after receipt of 
the second vaccine. Further investigation into the effect of 
booster vaccination on antibody titers, as well as under-
standing B- and T-cell responses against emerging variants 
of concern, is needed to better inform timing of booster 
vaccination.
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TABLE 1.

Antispike antibody sero-response 6 mo after receiving second mRNA SARS-CoV-2 vaccine stratified by antibody 
response 1 mo after receiving second mRNA vaccine, N (%)

 Sero-response after 6 mo  

  Negative Low positive High positive Totals (1 mo)

Sero-response after 1 mo Negative 71 (62.3) 31 (27.2) 12 (10.5) 114 (36.5)
Low positive 9 (12.0) 24 (32.0) 42 (56.0) 75 (24.0)
High positive 5 (4.1) 23 (18.7) 95 (77.2) 123 (39.4)

 Totals (6 mo) 85 (27.2) 78 (25) 149 (47.8) 312 (100)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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