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Abstract
Background: Infectious diseases are major complications after 
solid organ transplantation. Heart transplant patients have a high 
mortality rate after Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS‐CoV‐2) infection. Coronavirus disease 2019 (COVID‐19) 
vaccines have shown efficacy in generating specific immune response. 
This study aims to describe the COVID-19 infection before and after 
vaccination in heart transplant recipients.
Methods: This was a single-center cohort study including 95 
heart transplant recipients with laboratory radiological confirmed 
COVID-19. 
Results: COVID-19 infection was present before vaccination in 33 
(35.78%) patients. The most frequent COVID-19 clinical presentations 
before vaccination were cough in 21 (63.63%) and myalgia in 19 
(57.57%) patients; 12 (36.36%) were hospitalized; 17 (51.51%) cases 
had oxygen depletion and required supplemental oxygen; none of them 
needed invasive ventilation. Of the entire 33 COVID-19 patients, two 
patients (6.06%) re-experienced the disease about two months after 
complete vaccination and both of them were recovered. 63 heart 
transplant patients had not experienced COVID-19 before vaccination, 
of which 59 patients received vaccination. After two months, 23 
vaccinated patients were infected with COVID-19 again, and 2 of the 
3 patients who were not vaccinated were also infected. Five patients 
passed away in the whole study.
Conclusion: Heart transplant patients infected with SARS-CoV-2 
are at greater risk of severe infection and death compared with 
immunocompetent individuals. Thus, COVID-19 vaccination for all 
HT recipients is of paramount importance.
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Introduction
The pandemic of COVID-19 disease has led to the 
deaths of hundreds of thousands of people worldwide 
(1,2). Elderly people and those with chronic medical 
conditions and compromised immune systems such as 
transplant recipients are at higher risk for unfavorable 
outcomes (3). Organ transplant recipients as a vulnerable 
population are a high-risk group against infections due 
to chronic immunosuppression, especially COVID-19 
with a mortality rate of 20 to 35.7% before vaccination 
programs (3,4).
In Heart Transplant (HT) patients in comparison to the 
general population, the hospitalization is about five times 
higher and there is a significant difference in mortality 
rate and prognosis (5). A systematic review and meta-
analysis showed 2.54% infection, 82.9% hospitalization, 
and 27.6% mortality rate in HT recipients which means 
the mortality proportion of 0.92% (5).
As the COVID-19 vaccination programs were launched 
globally, remarkable improvements were noticed in 
disease prognosis so that in overall estimation measured 
in the general population during 6 months of all vaccine 
platforms full doses, there was about 80% to 100% 
protection against death or severe infections and 65% to 
90% against the infection itself (6) dysregulation of the 
immune system may play a crucial role in the progression 
of the disease. In this study, the lymphocyte subsets 
were evaluated in patients with different severities of 
COVID-19.Materials and Methods: In this prospective 
study, the frequencies of peripheral lymphocyte subsets 
(CD3+, CD4+, and CD8+ T cells; CD19+ and CD20+ 
B cells; CD16+/CD56+ NK cells, and CD4+/CD25+/
FOXP3+ regulatory T cells.
Immunocompromised patients will benefit from 
vaccination but are less protected in comparison with 
the immunocompetent population (7). Recent studies 
demonstrated 80% of effectiveness among single organ 
transplant recipients with two doses of mRNA vaccines 
(7).
This study was aimed at describing the incidence of 
COVID-19 infection before and after vaccination in 
heart transplant recipients.
  
Materials and Methods
Study design and participants
This was a single  center cohort study including 95 
HTx recipients with laboratory or radiologically 

confirmed COVID-19 who were hospitalized at 
Masih Daneshvari Hospital, a tertiary center, from 
December 2019 to December 2021. Demographic 
and clinical data were collected and analyzed for 
each patient from the patients’ medical records or call 
interview, including age, sex, and medical history, 
clinical presentations, laboratory data, therapeutic 
management, and outcomes before and after COVID-19 
vaccines. The vaccination protocol consisted of the 
administration of two doses one month apart. This 
study was approved by the Iran National Committee 
for Ethics in Biomedical Research (Ethic code: 
IR.SBMU.NRITLD.REC.1400.090) and followed the 
ethical guidelines of the Declaration of Helsinki.

Statistical analysis
Quantitative data are presented as mean ± SD, and 
qualitative data were evaluated as percentages.  The 
data was analyzed using SPSS software version 22.

Results
Patients’ characteristics
In this descriptive cohort study, 95 HTx recipients, at a 
mean time after transplant of 6 years (range, 5 months 
to 15 years), were enrolled. The mean ±SD age of 
the patients was 46.5514± years73. patients (76.84%) 
were male. 41 (43.15%) patients had underlying 
diseases with the most frequency of diabetes mellitus 
(68.29%) and hypertension (41.46%) (Table 1).
 
Before vaccination
COVID-19 infection before vaccination was present 
in 33 (35.78%) patients. The most frequent COVID-19 
clinical presentations before vaccination were cough 
in 21 (63.63%) and myalgia in 19 (57.57%) patients; 
12 (36.36%) were hospitalized; 17 (51.51%) cases 
had oxygen depletion and required supplemental 
oxygen; none of them needed invasive ventilation. 20 
(60.60%) patients showed ground-glass opacification 
with occasional consolidation in the periphery in their 
chest CT scans as the predominant imaging pattern; 
70% of them were bilateral (Figure 1). 

Vaccination
96.8% of all enrolled patients were fully vaccinated 
with two doses, which included all of the COVID-19 
affected patients and 59 of 62 patients in negative 
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COVID-19 group. The vaccines injected were 
Sinopharm BIBP (94.9%), ChAdOx1 (1.7%), and 
COVIran Barekat (3.4%). No serious adverse event 
was reported after any vaccine platform. 

After vaccination
Of the entire 33 COVID-19 patients, two patients 
(6.06%) re-experienced the disease about two 
months after complete vaccination. Finally, both of 
them were recovered. The most immunosuppressive 
regimen was tacrolimus and mycophenolate in 63 
(66.31%) and 71 (74.73%) patients, respectively. The 
medication regimen in 20 patients was not changed, 
but in 45 patients was reduced  temporarily.  The 
results indicated that two male patients experienced 
transplant rejection, which had positive COVID-19 
PCR test and also at least one symptom; but they were 
not hypoxemic and hospitalized and had recovered 
after few days. 

Serological assessment
Assessment of Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) neutralizing antibody, 
anti-spike IgG, and SARS-CoV-2 RBD IgG was 
performed in 18 patients at a mean time of 1.5 months 
after vaccination. The mean ± SD level of them was 
14.14±7.70, 22.06±3.74 and 16.73±2.78, and the 
level of antibodies <2.5, 8, and 5 was considered as a 
negative response to vaccination, respectively.

Mortality
The total mortality rate in Iran was 1.93% (6,8)
dysregulation of the immune system may play a 
crucial role in the progression of the disease. In 
this study, the lymphocyte subsets were evaluated 
in patients with different severities of COVID-19.
Materials and Methods: In this prospective study, the 
frequencies of peripheral lymphocyte subsets (CD3+, 
CD4+, and CD8+ T cells; CD19+ and CD20+ B 
cells; CD16+/CD56+ NK cells, and CD4+/CD25+/
FOXP3+ regulatory T cells and in our study, five 
patients (5.26%) passed away; two people were 
injected with two doses of vaccine and the others 
were unvaccinated.

Discussion
This study described the COVID-19 infection before 

and after vaccination in heart transplant recipients. 
Of the total 33 COVID-19 patients, disease recurred 
in only two patients (6.06%) about two months after 
complete vaccination and both recovered; and the 
seroconversion occurred in those assessed.  
One observational study conducted by Peters et al 
showed that COVID-19 vaccination is associated 
with fewer symptoms, hospitalizations, and deaths. 
The mortality rate in this cohort among unvaccinated 
patients with HT was 9% and much higher than that 
observed among vaccinated recipients (4%) and the 
general population (9). In parallel, in our study, the 
rate of COVID-19 infection after vaccination was 
very lower. 
In general, the serological response to vaccines 
in the solid organ transplant population is poor. 
Furthermore, knowledge is limited, due to the absence 
of well-defined clinical trials in this population (10). 
In a systematic review conducted by Eckerle et al, 
it was reported that response varies with vaccine 
type, age and organ transplanted and in some 
vaccines, the antibody titer decreases quickly (11). 
For COVID-19 vaccines, as with any other vaccine 
in the transplant population, it is important to know 

Table 1. Demographic characteristics of heart transplant patients

FrequencyPercent

33.50< 20

Age 

910.6021-30

1416.5031-40

2428.2041-50

2124.7051-60

1416.50> 61

7376.84Male 
Sex 

2223.16Female 

4143.15YesUnderlying Diseases

2458.54No
Hypertension

1741.46Yes

1331.71No
Diabetes Mellitus

2868.29Yes

3382.50NoChronic Kidney 
Disease 717.50Yes

3895.00No
Liver Disease 

25.00Yes
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the efficacy in preventing the disease as well as its 
safety in terms of adverse reactions to the vaccine or 
risk of rejection (10). Based on some studies despite 
a third or fourth COVID‐19 vaccine dose, rate of 
seroconversion remains usually lower in solid organ 
transplant recipients than in the community (12-15). 
For instance, Peled et al found a positive antibody 
response in 67% of the HT recipient 18 days after a 
third dose of BNT162b2 vaccine (14). In contrast, in 
another study conducted by Caillard et al, there was 
a very high seroconversion rate in their cohort of HT 
vaccinated with BNT162b2 more than 3 years after 
transplantation (13).
A study with 436 solid organ recipients evaluated the 
immune response to the first dose of mRNA vaccines 
and found anti-Spike IgG antibodies in only 17% of 
the participants after a median follow-up of 20 days 
(16). In our study, there was seropositivity in all HT 
patients who were assessed; also, no serious adverse 
event was reported after vaccination.
In a case series study conducted by Ballout JA et al, 
management of immunosuppressive medications was 

similar in all the patients. Mycophenolate was held 
in all the patients, since lymphopenia is associated 
with worse outcome in COVID-19 patients and all of 
them had lymphopenia on admission labs, calcineurin 
inhibitors were also continued, unless trough levels 
were supratherapeutic (17). In our study, the most 
immunosuppressive regimen was tacrolimus and 
mycophenolate. The medication regimen in twenty 
patients was not changed, but in 45 patients was 
reduced temporary. 
There are some limitations to this study. This was a 
single-center analysis; also, there was poor patient’s 
compliance for antibody evaluation due to the 
accessibility difficulties. 

Conclusion
HT Patients infected with SARS-CoV-2 are at 
greater risk of severe infection and death compared 
with immunocompetent individuals. Therefore, 
COVID-19 vaccination for all HT recipients is of 
paramount importance.
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