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L E T T E R TO TH E ED I TO R

Immunogenicity of Ad26.COV2.S prime and two subsequent
doses of mRNA SARS-CoV-2 vaccines in solid organ transplant
recipients: A case series

Heterologous vaccination has been explored in small populations of

solid organ transplant recipients (SOTRs),1-4 yet 38% of participants

had persistently suboptimal response indicating potential role for

further vaccine doses.1 The US CDC currently recommends immuno-

compromised adults who received an Ad26.COV2.S prime to receive

one additional dose of SARS-CoV-2 mRNA vaccine, either BNT162b2

ormRNA-1273, followed by twomRNAvaccine boosters, although the

efficacy of this strategy in immunocompromised persons is not known.

We evaluated serial antispike antibody responses and reactogenicity

among SOTRs who received two doses of mRNA vaccine following

Ad26.COV2.S prime.

Within our previously described observational cohort,2,3 11 SOTRs

reported an Ad26.COV2.S-prime (D1) followed by two doses of

BNT162b2 (n = 5) or mRNA-1273 (n = 6). SOTRs who reported pre-

D1 SARS-CoV-2 infection were excluded. The highest antibody results

collected after doses 2 (D2) and 3 (D3) on the Roche Elecsys Anti-

SARS-CoV-2 enzyme immunoassay (EIA) (antireceptor binding domain

[RBD], negative < 0.8 U/ml) or EUROIMMUN EIA (anti-S1, nega-

tive < 1.1 AU) were compared. High-positive (anti-RBD ≥250 U/ml

or anti-S1 ≥4 AU) levels were defined according to reported associ-

ation with neutralization of wild-type virus.4 Post-D3 questionnaires

on adverse events and side effects were collected. The study was

approved by the JohnsHopkins IRB #00248540. Participants provided

electronic informed consent.

The median (interquartile range [IQR]) age was 58 (40, 67) years,

five were female, seven were white, and nine were kidney-only trans-

plant recipients. The median (IQR) time since transplant was 13 (5,

18) years. Peri-vaccination immunosuppressive regimens included cal-

cineurin inhibitors (n = 7), antimetabolites (n = 11), steroids (n = 5),

and mTOR inhibitors (n = 2); three reported triple immunosuppres-

sant medications, defined as calcineurin inhibitor, antimetabolite, and

steroid use.

The median (IQR) time between D1 and D2 was 164 (75, 224) days,

and between D2 and D3 was 28 (24, 80) days. Antispike seroposi-

tivity rates increased from 40%, 73%, to 91% after D1, D2, and D3,

respectively. Of the three SOTRs that were seronegative post-D2,

two converted to seropositive post-D3 (Table 1). High-positive titers

were present in all 10 post-D3 sero-responders. More mRNA-1273-
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vaccinated than BNT162b2-vaccinated recipients had high-positive

levels post-D2 (4/6 [67%] vs. 2/5 [40%]) and post-D3 (6/6 [100%]

vs. 4/5 [80%]). The one persistently seronegative participant received

BNT162b2 for D2 and D3. This participant was a 30-year-old female

kidney-only transplant recipient who was 5 years post-transplant

surgery and reported mycophenolate and tacrolimus as their only

immunosuppression medications. The participant did not report any

breakthrough infection.

Eight SOTRs completed reactogenicity surveys, primarily character-

ized by mild or moderate local pain (n = 6), fatigue (n = 4), and/or

headache (n = 4). No serious vaccine-associated reactions, including

myocarditis, anaphylaxis, or vaccine-associated thrombosis, nor diag-

nosis of rejection, autoimmune or neurologic conditions, or need for

hospitalization post-D3were reported.

One participant reported a home test-confirmed breakthrough

SARS-CoV-2 infection 47 days after D3 (mRNA-1273). This patient

was a 40-year-old female liver-only transplant recipient who was

0.4 years post-transplant surgery when she reported receiving

Ad26.COV2.S. This participant reported triple immunosuppres-

sion therapy during the peri-vaccination period. The anti-RBD

was 6.5 U/ml 20 days post-D2. No pre-infection sample was col-

lected after D3, but their anti-RBD was >2500 U/ml 29 days post-

breakthrough.

The breakthrough case occurred in the secondweek of the USOmi-

cron BA.1 wave, during which the Delta variant was co-circulating and

represented thepredominant variant perCDCmonitoring.6 Symptoms

included 7 days of mild cough and pharyngitis, during which the mon-

oclonal antibody bamlanivimab/etesevimab was administered (on day

2). No oral antiviral medications were used.

Despite suboptimal antibody response to the Ad26.COV2.S prime,

two subsequent mRNA vaccines increased antibody titers to high lev-

els for the majority of participants, with acceptable side effects. This

series suggests that a heterologous vaccine regimen may be a rea-

sonable option for SOTRs, though lack of sero-response, despite two

mRNA boosters, suggests that some recipients may remain at risk

for SARS-CoV-2 infection. Comparison of the humoral and cellular

responses to three-dose heterologous versus homologous vaccination

is needed.
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TABLE 1 SOTRswho received Ad.26.COV2.S and subsequent dose 2 (D2) and 3 (D3) mRNA SARS-CoV-2 vaccinations

Agea sex

allograft

Years since

transplant IS regimen D2 andD3

Days

between

D1–D2

Days

between

D2–D3

Highest

post-D1

titers

Highest

post-D2

titers

Highest

post-D3

titers

Days

between

D3 and

post-D3

titers

60M kidney and

liver

3 MMF sirolimus BNT162b2 133 21 Negb 1324 R >2500 R 122

30F kidney 5 MMF tacrolimus BNT162b2 69 21 0.4 R 0.1 E <0.8 R 27

40 F kidney 13 Azathioprine tacrolimus BNT162b2 169 80 283 R >2500 R >2500 R 41

40 F kidney 8 MPA tacrolimus steroid BNT162b2 95 24 <0.8 R 47 R 531 R 29

70M kidney 18 MPA belatacept steroid BNT162b2 243 48 – <0.8 R 7.82 E 111

40 F liver 0.4 MMF tacrolimus steroid mRNA-1273 75 166 <0.8 R 6.5 R >2500 Rc 76

60M kidney 15 MMF tacrolimus mRNA-1273 73 28 <0.8 R 0.97 E 287 R 31

70M kidney 45 MMF steroid mRNA-1273 259 27 <0.8 R 1273 R 2021 R 19

70M kidney 19 MMF tacrolimus mRNA-1273 172 30 4.9 R >2500 R >2500 R 13

40 F kidney 9 Azathioprine sirolimus mRNA-1273 164 28 115 R >2500 R >2500 R 181

60M kidney 16 MMF steroid mRNA-1273 224 121 56 R >2500 R 19324 34

Highest antibody titer after each vaccine dose is reported with respective assay. Negative antibody levels are according to manufacturer cutoff and in bold.

Negative sero-response cutoff: anti-RBD< 0.8 U/ml or anti-S1< 1.1 AU.

Abbreviations: E, EUROIMMUN anti-S1 EIA (units: AU); F, female; IS, peri-vaccination immunosuppression; M, male; MMF, mycophenolate mofetil; MPA,

mycophenolic acid; R, Roche anti-RBD EIA (units: U/ml).
aAge rounded to the nearest decade to protect health information.
bSelf-reported assay result (titer not available).
cPost SARS-CoV-2 breakthrough infection level 29 days after SARS-CoV-2 test confirmation.
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