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Abstract

Adequate immune response to vaccination remains a challenge in patients after solid organ transplantation. We report a case
of a 61-year-old male patient who received a left ventricular assist device as a bridge to transplant therapy. Three months be-
fore transplantation, he suffered mild SARS-CoV-2 infection and was successfully discharged thereafter. Eight days before his
successful heart transplantation, he received mRNA BNT 162b2 vaccination. Immediately after transplantation, we detected
sufficient rise of nucleocapsid and spike antibodies despite immune suppression therapy. We suspect potential booster effects
of the previous SARS-CoV-2 infection giving rise to adequate immune response following single vaccination.
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Introduction

The current severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic represents an increased risk for pa-
tients awaiting heart transplantation (HTx) to suffer from se-
vere coronavirus disease 2019 (COVID-19). Although these
patients were excluded from previous vaccine trials,1 recent
reports recommend mRNA vaccination in transplant recipi-
ents, because safety and reactogenicity following two doses
of SARS-CoV-2 vaccination were similar in solid organ trans-
plant recipients in the range of previous vaccine trials.2 In
the case of vaccination, the problem could, however, be en-
hanced, as the immune response for T- and B-cell populations
seem to be reduced, as recent case reports demonstrated.3

This report reveals for the first time adequate immune re-
sponse to single dose early mRNA-based vaccination follow-
ing an oligosymptomatic SARS-CoV-2 infection in solid organ
transplantation.

Case report

Ethical approval

The study followed the principles of the Declaration of Hel-
sinki and was approved by the local university ethics commit-
tee. The patient gave his written informed consent to the
report.

Case report

A 61-year-old Caucasian man suffered cardiogenic shock due
to ST-segment elevation myocardial infarction and received a
primary percutaneous revascularization of the left anterior
descending coronary artery and the diagonal branch with im-
plementation of mechanical circulatory support (Impella CP®,
Abiomed, Inc., Danvers, MA, USA) prior to revascularization
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immediately after hospital admission. Following repetitive
cardiac arrest due to asystole mechanical circulatory support
was escalated to additional venous–arterial extracorporeal
membrane oxygenation. Echocardiography revealed severe
impairment of the left ventricular function (ejection frac-
tion < 20%) but preserved right ventricular function and no
relevant valve pathologies. After initial stabilization on com-
bined mechanical circulatory support but without recovery
of left ventricular function and without any reasonable ex-
pectations for future left ventricular improvement, we im-
planted a permanent left ventricular assist device
(HeartMate 3™, Abbott Laboratories, Chicago, IL, USA) as
bridge to transplantation therapy 38 days after the initial
event.

On 117 days after left ventricular assist device implanta-
tion, the patient developed fever without any additional co-
ronavirus disease 2019 (COVID-19)-related symptoms.
Polymerase chain reaction (PCR) of a nasopharyngeal swab
for SARS-CoV-2 was positive. The mean virus cycle-threshold
(Ct) value of the PCR was 20.1. The patient was quarantined
but did not required oxygen supplementation or specialized
COVID-19 therapy as his chest x-ray was free of pulmonary in-
filtrates. Ten days later, he was released from isolation at a
Ct-value of >30.0 for detection of SARS-CoV-2 in accordance
with current recommendations of the German Centre for Dis-
ease Control (Robert Koch Institute, Berlin). Since then, no
SARS-CoV-2 has been detected in any further testing. Thus,
he was finally discharged to a rehabilitation clinic in stable
haemodynamic conditions 174 days after the initial event.

Three months later, on the waiting list for HTx, the patient
inadvertently received a mRNA BNT 162b2 (Pfizer-BioNTech)
COVID-19 mRNA vaccination, 3 months after SARS-CoV-2 in-
fection, despite a recommended period of 6 months for vac-
cination after SARS-CoV-2 recovery by mistake.

Eight days after vaccination (231 of left ventricular assist
device support), he was successfully transplanted. The graft
was transplanted in orthotopic bicaval technique with un-
eventful post-operative period. Primary therapy for immune
suppression regimen included tacrolimus, corticosteroids,
and mycophenolate. In order to assess the SARS-CoV-2-spe-
cific immune response during immunosuppression, patient
was sequentially tested for anti-SARS-CoV-2 antibodies as

well as for SARS-CoV-2 neutralization efficacy (NT). Quantita-
tive determination of antibodies against SARS-CoV-2 spike
and nucleocapsid proteins was performed using commercially
available test systems by Roche Diagnostics and Euroimmun
(specific SARS-CoV-2 IgG-antibody, Elecsys® Anti-SARS-CoV-
2, Roche Diagnostics; Anti-SARS-CoV-2-QuantiVac-ELISA,
Euroimmun). SARS-CoV-2 neutralization test was performed
as described previously.4 Since the first post-operative day,
detected neutralizing anti-SARS-CoV-2 spike antibodies were
always above the detection limit (>384.0 BAU/mL,
reference < 25.6 BAU/mL) with a neutralizing titre of
1:2560 (Table 1, Figure 1). In addition, anti-SARS-CoV-2 anti-
bodies were also always above the detection limit
(>2500 U/mL). Furthermore, SARS-CoV-2-IgG/A/M antibod-
ies (reference < 1.0 U/mL) continuously increased during
the post-operative period from 17.4 U/mL (16 days after
HTx) to 38.2 U/mL (29 days after HTx).

Therefore, we could demonstrate an increase of SARS-CoV-
2 antibodies, suggesting optimal protection against COVID-19
infection in the future. Further observation will continue.
Meanwhile, the patient was successfully discharged.

Discussion

This case report reveals for the first time the adequate SARS-
CoV-2-specific immune response pattern in a recovered pa-
tient who received single mRNA COVID-19 vaccination and
HTx 3 months after infection.

The vaccine mRNA-1273 encodes the stabilized perfusion
SARS-CoV-2 spike protein and has demonstrated high effi-
ciency to protect against SARS-CoV-2 infection.5,6 Based on
these results, one observational trail recruited US transplant
recipients in order to study the reactogenicity to mRNA vac-
cination with two doses and compare the immune response
to the report of the original trials.2 The results suggested
the vaccination to be safe and effective in organ transplant
patients.2 However, other studies of more than 400 trans-
plant recipients undergoing mRNA vaccination deciphered
poor anti-SARS-CoV-2 spike protein antibody response, only
after the first and second dose vaccination.7,8 The authors

Table 1 Serological results of SARS-CoV-2 antibodies

Reference Day 270 Day 285 Day 286 Day 298

Anti-SARS-CoV-2 spike antibodies, BAU/mL <25.6 >384.0 >384.0 >384.0 >384.0
Anti-CoV-2 spike antibodies, U/mL <0.8 n/a >2500 >2500 >2500
CoV-2-IgG/A/M antibodies, U/mL <1.0 n/a 17.4 21.0 38.2
Neutralizing titre 0 1:2560 1:2560 1:2560 1:2560

BAU, binding antibody units.
SARS-CoV-2 serology after heart transplantation following acute myocardial infarction and consecutive left ventricular assist device im-
plantation as well as mild COVID-19. Times are displayed in relation to the initial myocardial infarction (Day 0). Serology was first assessed
at the first post-operative day after the heart transplantation (Day 270 after the initial event). Laboratory references are displayed for
healthy individuals as control.
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suggested a higher early risk for the vaccination in transplant
patients.7,8 Also, the fatal outcome of two reported cases of
SARS-CoV-2 infection after HTx seemed to be related to a
poor immune response, an observation that was also con-
firmed in a prospective study from Israel.9 In lung and heart
transplant patients, similar data were published showing no
detectable humoral or T-cell response even after the
boosting of the vaccine dose.10

In our patient, the mRNA vaccination was very well toler-
ated and the immune response sufficient, which may be
due to a booster effect after 3 months after SARS-CoV-2 in-
fection and before transplantation, similar as reported for
non-transplant patients.11 It must be taken into account

that this patient has had a previous uncomplicated SARS-
CoV-2 infection and a first dose vaccination prior to HTx.
However, in our patient, the vaccination occurred 8 days
before the HTx and accompanying immune suppressive
therapy, so that the vaccination could already induce the
production of immune competent T- and B-cells, similar to
a booster effect. Therefore, we cannot compare this case
to the cited studies, because they were done in patients al-
ready receiving immunosuppressive treatment at the
time of the vaccination, while our patient was
immunocompetent.2,3,7–9 We do not know which propor-
tion of the immune response was elicited by the infection
and by the vaccination. But it is likely that the vaccination

Figure 1 Graphical presentation of performed procedures SARS-CoV-2 laboratory values during the whole observation period. Times are displayed in
relation to the initial myocardial infarction (Day 0). SARS-CoV-2-specific serology was first assessed at the first post-operative day after the heart trans-
plantation (Day 270 after the initial event). Technical cut-off of SARS-CoV-2 neutralizing antibody ELISA was 384 BAU/mL. For better visibility, time axis
is not displayed linear. BAU, binding antibody units; PCR, polymerase chain reaction.
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(still without immunosuppression) caused a strong booster
effect, especially after the short period of 3 months after
the infection.

Conclusion

In the present case, we present for the first time adequate
SARS-CoV-2-specific immune response following single dose
COVID-19 mRNA vaccination 3 months after SARS-CoV-2 in-
fection, just prior to HTx. It seems worthwhile investigating
the efficacy of early COVID-19 vaccination following SARS-
CoV-2 infection in patients that are scheduled for immuno-
suppressive therapy.
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