@ESC

European Society
of Cardiology

doi:10.1002/ejhf.2302

European Journal of Heart Failure (2021) 23, 1560—-1562

EDITORIAL COMMENT

Efficacy of the COVID-19 vaccine in heart
transplant recipients: what we know and what

we ighore
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This article refers to ‘Immunogenicity of the BNT162b2
mRNA vaccine in heart transplant recipients — a prospec-
tive cohort study’ by O. Itzhaki Ben Zadok et al., published
in this issue on pages 1555-1559.

Infectious diseases are a well-known major complication after solid
organ transplantation. Heart transplant (HT) patients have a high
mortality rate after severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection, with figures of up to 25% reported.’
Vaccines to prevent coronavirus disease 2019 (COVID-19) have
shown efficacy in generating specific immune response to virus
antigens and neutralizing antibodies, as well as clinical efficacy in
reducing the risk and severity of symptomatic disease.2”> How-
ever, efficacy in the HT population is not well known, as solid
organ transplant patients were excluded from clinical trials of
SARS-CoV-2 mRNA vaccines. A recent study evaluated in 436
solid organ recipients the immune response to the first dose of
an mRNA vaccine (BNT162b2, Pfizer-BioNTech, or mRNA-1273,
Moderna)® and found anti-Spike IgG antibodies in only 17% of par-
ticipants after a median follow-up of 20 days. Of the 66 patients
with HT, antibodies were detected in only 14%. Older age and
treatment with antimetabolites were associated with a lower
immune response. Also, the frequency of immune response was
higher after mMRNA1273 vaccine compared to BNT162b2 vaccine
(69% vs. 31%, P =0.003).¢ Studies in kidney’® and liver® trans-
plant patients confirm this low post-vaccine mRNA SARS-CoV-2
immune response.

In this issue of the Journal, ltzhaki Ben Zadok et al.'® report, in a
prospective single-centre study in Israel, the short-term immuno-
genicity response following vaccination for SARS-CoV-2 with the
two-dose mRNA vaccine BNT162b2, Pfizer BioNTech, in a pop-
ulation of 42 HT patients. Anti-spike IgG (S-1gG) antibodies were
determined at two pre-specified time points; between days 21 to

26 and between 35 to 40 days after the first dose of vaccine and
S-1gG value of >50 AU/mL or higher was considered positive. The
study population was analysed in three subgroups to better charac-
terize post-vaccine immunogenicity: Group |, seropositive antibody
response after the first dose of vaccine; Group Il, seropositive anti-
body response after either the first or second dose; and Group I,
seroconversion after the second dose in non-responders to the
first dose.

The percentage of patients with seropositivity for S-IgG anti-
bodies was 15%, 49% and 32% in groups |, Il and Il, respectively.
Analysing the baseline characteristics of the patients, according to
whether they had serologic response to the two doses of the
vaccine (responders, n =18) or not (non-responders, n =19),
older patients and those with immunosuppression protocols that
included antimetabolites [mycophenolate mofetil (MMF), mycophe-
nolic acid] were associated with lower immune response. Median
age (25th—75th quartiles) in responders vs. non-responders was
46 years (34—63) vs. 68 years (59-70), respectively (P =0.03). The
percentage of antimetabolite-based immunosuppression protocols
was 44% in responders vs. 89% in non-responders (P =0.011).

The efficacy of the vaccines considering COVID-19 as the
main outcome was around 95% for mRNA vaccines and 70% for
adenovirus vector vaccines, and efficacy against severe disease was
close to 100%.%3

The serological response to vaccines, in general, in the solid
organ transplant population is poor and, furthermore, knowledge
is limited and recommendations remain poorly supported by sci-
entific evidence, due to the absence of well-defined clinical trials
in this population. In a systematic review, it was observed that
response varies with vaccine type, age and organ transplanted and
in some vaccines the antibody titre decreases rapidly."’ Regarding
COVID-19 vaccines, as with other vaccines in the transplant popu-
lation, it is important to know the efficacy in preventing the disease
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and at the same time the safety in terms of adverse reactions to
the vaccine or risk of rejection.

Transplant recipients were excluded from the large clinical
trials of COVID-19 vaccines so efficacy, durability and safety
data in these patients are unknown. Studies of immune response
following COVID-19 vaccination in solid organ transplants have
been heterogeneous, both in terms of timing of post-vaccine
assessment and type of response (humoral and/or T-cell), although
most have focused on assessing antibody titre. Therefore, any study
that measures the post-vaccination COVID-19 immune response
and add knowledge is welcome.

This low serological response has been seen in other solid-organ
transplantation studies and with other types of mRNA vac-
cines. In another prospective study, also from Israel,’> in HT
patients vaccinated with two doses of the BNT162b2 vaccine,
anti-receptor-binding domain IgG antibodies, after an average
of 21days after the second dose, were detected in only 18%
of patients. The immunosuppressive regimen containing MMF
was also associated with a lower antibody response rate. At a
median follow-up of 41 days after the second dose, there were no
clinical episodes of rejection, suggested by troponin leak or graft
dysfunction. A study in 80 liver transplant recipients from Israel,
vaccinated with two doses of BNT162b2 vaccine, the antibody
response was 47.5% vs. 100% in 25 healthy controls (P <0.001).
Antibody titre was also significantly lower in this group (mean
95.41 AU/mL vs. 200.5 AU/mL in controls, P <0.001). Older age,
lower estimated glomerular filtration rate and immunosuppression
medications (use of high-dose prednisone in the past 12 months,
MMF and triple therapy immunosuppression) were associated
with lower antibody response.” A study in 205 kidney transplant
recipients vaccinated with two doses of MRNA-1273 SARS-CoV-2
vaccine showed a serological response 28 days after the second
dose in 48% of patients.?

Due to the weak response after two doses of vaccine in solid
organ transplant recipients, the possibility of a third dose has
been suggested, and a recent French study explored the humoral
response following this strategy with the BNT162b2 vaccine.' The
study included 101 transplant recipients (78 renal, 12 hepatic, 8
pulmonary or cardiac, and 3 pancreatic) who were given the first
two doses of vaccine spaced 1 month apart and the third dose
about 2 months after the second dose. Antibody response was
assessed before each dose and 4 weeks after the third dose. The
prevalence of anti-SARS-CoV-2 antibodies before and after the
third dose increased from 40% to 68%. Among those patients who
were seronegative before the third dose, 44% were positive after
the third dose and, among those patients seropositive before the
third dose, all remained positive and the antibody titre increased
from 32 + 12 to 2676 + 350 (P < 0.001). No serious adverse effects
or rejection were reported, although follow-up was short.

A recent joint AST/ISHLT/ASTS statement, taking into account
all the doubts and concerns that are arising in relation to studies
showing a low rate of serological response to COVID-19 vaccines
in transplant recipients, and on the basis that the scientific evidence
is not sufficient to draw firm conclusions, and given that vaccina-
tion is critical to contain the spread of the pandemic, makes some
advice on what we are learning about efficacy in organ transplant
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recipients. The statement strongly recommends that all solid organ
transplant recipients should be vaccinated against SARS-CoV-2 to
minimize risks using local approved vaccines and that booster doses
are used in the context of clinical research studies. Routine anti-
body testing following vaccination is not recommended by the US
Food and Drug Administration. Most commercial tests do not
screen for neutralizing antibodies, the cut-offs for antibody detec-
tion are not necessarily the same as clinically relevant and there is
no agreement on what antibody titre can be considered protective
against SARS-CoV-2 infection. However, individual physicians and
patients may decide that antibody testing is desirable following a
discussion regarding the interpretation of the test results and the
consequences/risks of acquiring COVID-19 infection.™

In summary, the immunological response to the vaccine is proba-
bly somewhat more complex than measuring antibody titre, as the
T-cellular response and studies with long-term clinical follow-up
are needed to assess efficacy in both preventing COVID-19 and
severe disease, and safety. The issue of the third dose is a promis-
ing possibility and given the preliminary encouraging experience,
deserves to be explored in future research. Also, the modification
of immunosuppression, e.g. withdrawal of MMF in order to achieve
a greater response, is a very controversial issue as the risk—benefit
in relation to triggering rejection related to changes in immunosup-
pression is still unknown. Meanwhile, continued research, taking
advantage of all available clinical data and evaluating immunogenic-
ity, clinical efficacy and exploring strategies to improve vaccine
response in vulnerable populations, such as HT patients, will help
us to understand and control the COVID-19 pandemic.
Conflict of interest: none declared.
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