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ABSTRACT
Background. Coronavirus disease 2019 (COVID-19) is a viral infectious disease caused by
the severe acute respiratory syndrome coronavirus 2 virus that is affecting the entire world popu-
lation. The objective of this study was to analyze the repercussion of the disease in a group of
patients at risk such as heart transplant recipients.

Methods. From February 2020 to February 2021, heart transplant recipients diagnosed with
COVID-19 were consecutively included. The total number of transplant recipients in outpatient
follow-up at that time was 381. Three levels of infection were determined: group A: asymptom-
atic patients or with trivial symptoms without the need for hospital admission (6 patients); group
B: patients admitted to the hospital for respiratory symptoms (12 patients); and group C: patients
with severe symptoms and need for admission to the critical care unit (2 patients). At each risk
level, medical performance was different: group A: close control, no therapeutic modification;
group B: reduction of calcineurin inhibitor and substitution of mycophenolate mofetil for everoli-
mus; group C: reduction of calcineurin inhibitor and withdrawal of mycophenolate mofetil.

Results. The prevalence of infection in the series was 5.2%. Most patients admitted had a
pathologic chest x-ray with fever, cough, dyspnea, or vomiting. The change in immunosuppres-
sion performed in patients in group 2 was well tolerated and there was no graft rejection. Antivi-
ral treatment was little used. However, boluses of steroids and some antibiotics were used
frequently. The need for supplemental oxygen was 50% in group 2 and 100% in group 3.

Conclusions. A significant number of transplant recipients will be affected by COVID-19
(5.3%). Management of the infection will depend on the severity of the infection and must be
based on a balance between reduction and adjustment of immunosuppression, strict control of
the cardiologic situation, and treatment of the infection.
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nico La Fe, Valencia, Avenida Fernando Abril Martorell, 106,
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CORONAVIRUS disease 2019 (COVID-19) is an infec-
tious disease caused by a newly discovered virus. Most

people who become ill with COVID-19 experience mild to
moderate symptoms and recover without special treatment.
However, some subgroups of patients, such as heart transplant
recipients, may experience more severe infection and higher
mortality because of their immunosuppressed condition. Thus,
heart transplant recipients constitute a complex group vulnera-
ble to COVID-19 because of the challenge of simultaneously
managing infection and immunosuppression to avoid rejection.
vier Inc. All rights reserved.
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The objective of this study was to present the series of cases
of heart transplant recipients with COVID-19 in a third-level
transplant hospital and the approach taken according to the
patient’s risk.
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MATERIALS AND METHODS

Heart transplant recipients diagnosed with COVID-19 were consecu-
tively recruited from February 2020 to February 2021. The diagnosis
could be accidental or due to infectious symptoms with positive poly-
merase chain reaction test. The total number of transplant recipients in
outpatient follow-up at that time was 381. At the beginning of the pan-
demic, and considering the possibility and risk of infection in heart
transplant recipients, the center’s heart transplant team drew up a proto-
col for therapeutic action according to the patient’s infectious situation.
This protocol was carried out in all infected patients. Three levels of
infection were determined: group A; asymptomatic patients or with triv-
ial symptoms without the need for hospital admission (6 patients);
group B: patients admitted to the hospital ward for respiratory symp-
toms (12 patients); group C; patients with severe symptoms and need
for admission to the critical care unit (2 patients). At each level of risk,
medical performance was different: group A: close control, no therapeu-
tic modification; group B: reduction of calcineurin inhibitor (CNI) and
substitution of mycophenolate mofetil (MMF) for everolimus (EVE);
group C: reduction of CNI and withdrawal of MMF. In addition,
patients were administered antiviral and general treatment correspond-
ing to their clinical situation. Figure 1 shows the 3 established groups.
RESULTS

The prevalence of infection in the series was 5.2%. Most
patients in the 3 groups were male. Those in higher risk groups
were older. Most patients were admitted because of fever asso-
ciated with cough, dyspnea, or vomiting. These symptoms,
together with a pathologic chest x-ray, motivated the hospital
admission. Electrocardiographic or arrhythmic abnormalities
were observed in none of the 20 patients in the series (Table 1).
The change in immunosuppression performed in patients in

group 2 was well tolerated and there was no rejection. Antiviral
treatment was little used. However, boluses of steroids and
some antibiotics were used frequently. The need for supplemen-
tal oxygen was close to 50% in group 2 and 100% in group 3.
The mean hospital stay was just over 2 weeks for hospitalized

patients and almost 3 weeks for those admitted to critical care.
The need for intubation was identified in a subgroup with a
mortality of 100%, although there were only 2 cases.
Fig 1. Risk levels and guidelines for
action in transplant patients with coronavi-
rus disease 2019. ATS-IDSA, American
Thoracic Society-Infectious Diseases
Society of America; ICU, intensive care
unit.
DISCUSSION

Since the coronavirus pandemic began in Wuhan, China, this
infection has spread throughout the worlds. The entire world
population is susceptible to being infected, but there are
some groups at higher risk owing to their immunosuppres-
sive situation, including heart transplant recipients, in whom
prevention of rejection during an infection continues to be a
challenge. It is advisable to modify the immunosuppressive
treatment according to the severity of the infection to try to
protect heart transplant recipients. In this series, 3 risk
groups were considered and it was found that patients with
few symptoms have a good evolution; when respiratory
symptoms (pneumonia) are present it is possible to control
the infection with changes in immunosuppression. However,
when the patient requires orotracheal intubation, the chances
of survival are slim.
In this series, the prevalence of COVID-19 infection in heart

transplant recipients was 5.2%. This coincides with the figures
in the literature, although the prevalence is variable [1,2] in a
country where the prevalence of infection in the general popula-
tion is around 8% [3]. Most patients are men between the ages
of 50 and 64 years, a profile similar to that described in other
series of severe acute respiratory syndrome coronavirus 2
−infected heart transplant recipients [2]. None of the cases
occurred early after transplantation. The reason for consulting
these patients was the same as in the general population and
published series of transplants [2]; that is, the presentation of
fever, dyspnea, cough, and/or vomiting. Thirty percent of
patients (6) did not require hospital admission, 60% (12)
required hospital admission without the need for critical care,
and only 2 patients (10%) required admission to the critical care
unit—a distribution similar to that observed in previous studies
[1].
Immunosuppression is common in hear transplant recipients

[4], with treatment including CNIs, MMF, and corticosteroids.
The usual strategy followed in transplant recipients infected
with COVID-19 is to reduce immunosuppression [2,5]. In this
series, immunosuppression was not reduced in patients with a



Table 1. Clinical Profile and Therapeutic Approach According to Risk Group

Group A (n = 6) Group B (n = 12) Group C (n = 2)

Age (y) 51.2 § 17.5 59.9 § 13.2 64.0 § 14.6
Male sex, n (%) 5 (83) 11 (92) 2 (100)
Time since HTx (d) 2897 § 2780 3777 § 2462 1901 § 2480
Reason for admission, n (%)
Fever (with cough, dyspnea, or vomiting)
Dyspnea
Diarrhea

0 (0)
0 (0)
0 (0)

11 (92)
2 (17)
2 (17)

2 (100)
2 (100)
0 (0)

Chest x-ray, n (%)
Normal
Pneumonia

6 (100)
0 (0)

2 (17)
10 (83)

0 (0)
2 (100)

QT prolongation, n (%) 0 (0) 0 (0) 0 (0)
Ventricular arrhythmias, n (%) 0 (0) 0 (0) 0 (0)
Treatment during infection, n (%)
Tacrolimus
Cyclosporine
MMF
Everolimus
Deflazacort

4 (66)
2 (33)
5 (83)
1 (17)
6 (100)

5 (42)
7 (58)
0 (0)
12 (100)
12 (100)

1 (50)
1 (50)
0 (0)
0 (0)
2 (100)

Antiviral treatment, n (%)
Baricitinib
Remdesivir

0 (0)
0 (0)

1 (8)
1 (8)

1 (50)
0 (0)

Other treatments, n (%)
Lopinavir + ritonavir
Chloroquine
Azithromycin
Steroid bowling
Other antibiotics

0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

1 (8)
4 (33)
6 (50)
9 (75)
9 (75)

0 (0)
0 (0)
0 (0)
2 (100)
2 (100)

Supplemental O2, n (%)
Nasal cannulas
Venturi mask
OI

0 (0)
0 (0)
0 (0)

4 (33)
2 (17)
0 (0)

0 (0)
0 (0)
2 (100)

Days of admission 0 (0) 18.2 § 23.8 19.0 § 20.1
Exitus, n (%) 0 (0) 0 (0) 2 (100)

Data expressed as mean § standard deviation or as otherwise noted. Two patients in group B died at the first and second month after infection owing to extra corona-
virus disease causes (neoplasm of the colon and acute coronary syndrome).

HTx, heart transplant; MMF, mycophenolate mofetil; O2, oxygen; OI, orotracheal intubation.
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mild infection and the usual pattern was maintained, adjusting
the CNI dose to the detected plasma levels. In group B, on the
other hand, the CNI dose was reduced, as in other reported
series [2], with the substitution of MMF for the mammalian
target of rapamycin inhibitor EVE. This change was made
because EVE reduces the risk of infection by other viruses,
such as cytomegalovirus, by regulating factors involved in
several cellular functions crucial for cytomegalovirus replica-
tion [6]. In contrast, MMF has traditionally been associated
with viral infections and reactivations [7]. The change in
immunosuppression was well tolerated. Only 2 of the 20
patients had poor evolution from the respiratory point of view,
requiring orotracheal intubation. In this case, we opted for the
suspension of MMF without substitution by EVE, reducing
the dose of CNI, and maintaining or increasing if corticoste-
roid therapy was required. However, these 2 patients died. The
mortality of the series was therefore 10%, lower than that
reported in other registries [1,2], although the mortality in
group 3 was 100% (2 patients).
CONCLUSIONS

A significant number of transplant recipients will be affected by
COVID-19. Management of the infection will depend on the
severity of the infection and should be based on a balance between
reduction and adjustment of immunosuppression, strict control of
the cardiologic situation, and treatment of the infection.
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