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ATfiC{e history: Introduction: Cardiac involvement in COVID-19 can range from mild damage to severe myocarditis. The
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administration of COVID-19 vaccines, especially those based on mRNA, has also been described. How-
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ever, no reports of heart failure following reinfection with SARS-CoV-2 in patients immunized with an
inactivated vaccine have been identified.

Keywords: Case description: The patient was a 47-year-old male construction worker of African descent, with type
COVID-19 Il diabetes and a history of infection by SARS-CoV-2 in December 2020 and May 2021, confirmed by
SARS—C(;Y;Z RT-PCR. He received two doses of an inactivated vaccine against COVID-19. Between the two COVID-19
myocarditis

episodes with positive RT-PCR, he had two episodes of bacterial lung infection. After the second episode
of SARS-CoV-2 infection, he was diagnosed with severe heart failure as a sequela of myocarditis.
Conclusion: It is essential to perform a thorough follow-up after infection with SARS-CoV-2 since, even
with proper immunization, it is possible that the patient was reinfected and suffered severe cardiac se-
quelae as a consequence. The hypothesis of an etiology associated with the use of an inactivated vaccine
against COVID-19, with a potential immune enhancement mechanism following reinfection with SARS-
CoV-2, cannot be rejected.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Figure 1. Case history timeline

COVID-19 — specifically, in patients who had acute myocarditis and
acute myocardial infarction (AMI), as well as rapid-onset heart fail-
ure (Wang et al., 2020). The precise mechanism by which COVID-
19 causes myocardial injury is still unknown. However, it is sus-
pected that the main mechanisms involved in the myocardial le-
sions are direct damage to cardiomyocytes, caused by systemic in-
flammation, myocardial interstitial fibrosis, exaggerated cytokine
responses by type-1 and type-2 T-helper cells, destabilization of
coronary plaque, hypoxia, and interferon-mediated immune re-
sponses (Babapoor-Farrokhran et al., 2020).

There is concern about possible cases of myocarditis associated
with vaccine administration. Myocarditis following administration
of COVID-19 vaccines, especially those based on mRNA, has been
described (CDC, 2021). However, no reports of heart failure follow-
ing reinfection with COVID-19 in patients immunized with an inac-
tivated vaccine have been identified. To date, the incidence of my-
ocarditis and pericarditis, regardless of the type of vaccine applied,
is low, having been reported in a previous study as 2-3 cases of
myocarditis/pericarditis per million doses applied (Cai et al, 2021).

Case description

The patient was a 47-year-old male construction worker of
African descent, with type II diabetes, who had a history of in-
fection with SARS-CoV-2, with diagnosis confirmed by RT-PCR (re-
verse transcription polymerase chain reaction) on December 10,
2020, when he presented mild flu-like symptoms (cough, rhini-
tis, and myalgia). On February 10, 2021, he presented bronchop-
neumonia, identified by a chest X-ray, and was treated with the
antibiotics azithromycin and amoxicillin with clavulanic acid; his
symptoms improved, and RT-PCR was not performed. He received
a first dose of the Sinovac immunizing agent — an inactivated vac-
cine against COVID-19 — on February 23, 2021.

On March 8, 2021, he presented a new condition of respira-
tory infection, with dyspnea and tiredness on moderate exertion.
On March 9, 2021, he underwent an RT-PCR test for SARS-CoV-
2, which was not detected. His cough and dyspnea persisted. On
March 12, 2021, he underwent a chest X-ray that identified bilat-
eral thickening of the fissures and mild bilateral opacities in the
base of the lungs, leading to a diagnosis of pneumonia, which was
treated with the antibiotic cefuroxime until March 20, 2021, when
the patient showed clinical improvement and partial resolution of
symptoms, with fatigue persisting on hard exertion. On March 23,
2021, he received a second dose of the immunizing agent Sinovac.
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Resting electrocardiograms (ECGs) performed in January and
April 2021 revealed sinus tachycardia and left ventricular overload,
respectively. On May 3, 2021, the patient sought outpatient care
due to a condition of productive cough, posterior chest pain, and
sore throat associated with dyspnea on moderate exertion, initi-
ating on May 1, 2021. His vital signs (temperature, blood pres-
sure, and oxygen saturation) were stable, and he presented tachy-
cardia (116 bpm). On May 3, 2021, an RT-PCR test for SARS-CoV-
2 was positive, characterizing reinfection with COVID-19. The pa-
tient evolved with a mild condition, and returned to work on May
14, 2021, complaining of fatigue on hard exertion. In June 2, 2021,
he presented tiredness and fatigue on minimal exertion, associated
with feelings of suffocation and orthopnea that had started 2 days
earlier; this required hospitalization. An echocardiogram identified
diffuse hypokinesia, an ejection fraction of 15%, severe pulmonary
arterial hypertension (PASP 71 mmHg), and non-sustained poly-
morphic ventricular tachycardia on exercising. During hospitaliza-
tion, the patient presented 52 pg/mL troponin I, dilated and hy-
pokinetic LV and RV in cardiac MRI, biatrial dilation, mitral and tri-
cuspid insufficiency, and late enhancement of non-ischemic aspect,
in addition to negative serology for Chagas disease, syphilis, and vi-
ral diseases. He evolved with clinical improvement, persisting with
fatigue and dyspnea on moderate exertion, and is still being fol-
lowed up in an outpatient clinic, with a diagnosis of heart failure
probably secondary to myocarditis sequelae, following immuniza-
tion with an inactivated SARS-CoV-2 virus vaccine, associated with
a probable reinfection. Figure 1 depicts the case history timeline.

Discussion

Myocarditis is an inflammation of the myocardium, which can
be caused by a variety of infectious (viruses, bacteria, and proto-
zoa) and non-infectious diseases (Bozkurt et al., 2021). There are
case reports of myocarditis and pericarditis following vaccination
with mRNA COVID-19 immunizing agents, mostly in male adoles-
cents, within a few days of vaccination against COVID-19 and, more
often, after the second dose, as reported with our patient (CDC,
2021). Among the reported adverse effects experienced after SARS-
COV2 vaccination, the most frequent have been pain, fatigue, and
headache, in addition to edema, fever, joint pain, and muscle pain
(Cai et al, 2021). Other studies have demonstrated no serious ad-
verse events reported within 28 days following administration of
inactivated live virus vaccines (Xia et al, 2021; Saeed et al., 2021).

A previous diagnosis of COVID-19 may provide a degree of
protection against new COVID-19 infection (Toniasso et al., 2021).
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However, our patient, with a previous COVID-19 infection, who
subsequently developed symptoms after a second dose of the
SARS-CoV-2 vaccine, raises the possibility of a potential immune
enhancement mechanism following previous immune exposure
(Shaw et al., 2021). Moreover, this case, with myocarditis and se-
vere heart failure, involving an inactivated SARS-CoV-2 vaccine as-
sociated with probable reinfection, reinforces the need for bet-
ter knowledge of the natural history of COVID-19 and its seque-
lae (Boff et al, 2020). Studies have reported that almost all pa-
tients with vaccine-related myocarditis have demonstrated resolu-
tion of signs and symptoms, and showed improvement, with im-
proved diagnostic and imaging markers with or without treatment
(Singh et al., 2021). However, this was not observed in our patient,
who continues to suffer from cardiac sequelae with severe heart
failure.

Conclusion

Our case report reinforces the importance of an adequate in-
terdisciplinary follow-up after SARS-CoV-2 infection, with greater
surveillance and evaluation of adverse events after immunization.
Even with adequate immunization, there is a possibility that the
patient has been reinfected, presenting severe cardiac sequelae.

An etiological hypothesis for this case of myocarditis and heart
failure may refer to the patient’s previous history of diabetes mel-
litus (a risk factor for myocarditis), with his condition aggravated
by the use of an inactivated vaccine against COVID-19 as a poten-
tial mechanism of immune reinforcement after recurrent infection
with SARS-CoV-2.
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