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Coronavirus disease (COVID-19) has caused approximately 4.38
million deaths worldwide with 208 million individuals infected. In
addition, many with COVID-19 disease or post-COVID-19 infection
have experienced cardiac involvement, such as myocarditis, or car-
diac arrhythmias [1]. Fortunately, development of modified RNA
(mRNA) and viral vector vaccines have curbed the incidence and
mortality from COVID-19 [2]. Although countries, have demon-
strated a decreased incidence of infection resulting from increased
rates of COVID-19 vaccination, many individuals remain unvacci-
nated due to concerns of potential side-effects or complications.
This journal published a case report on April 2021 suggesting a
possible association between the Pfizer (mRNA) vaccine and
myocarditis [3]. Further reports have supported the association
between the mRNA vaccine and the development of myocarditis
in young adults and an older adult with previous history of
COVID-19 [4,5]. It is important to make the distinction that this
patient obtained a viral vector vaccine and no similar case of
myocarditis has been reported.

A 62-year-old Caucasian female visiting from Uruguay pre-
sented to the emergency department complaining of progressive
body aches, weakness and worsening fatigue approximately 4 days
after administration of the Ad26.COV2.S (Janssen Johnson & John-
son�) viral vector COVID-19 vaccine. The patient denied any recent
infectious symptoms including fever, chills, myalgia, diarrhea,
cough, or rhinitis prior to vaccine administration. She had a medi-
cal history significant for melanoma status post-surgical resection
and treatment with Pembrolizumab over one year prior (discontin-
ued due to pneumonitis) as well as essential thrombocytosis cur-
rently receiving treatment with Anagrelide. Prior to this
presentation, the patient was exercising daily with her husband
and participating in competitive sports without any complaints.
She denied any history of tobacco or illicit drug use.

On arrival, her blood pressure was 96/67 mmHg, heart rate 123
beats per minute, oxygen saturation 96% on room air and temper-
ature of 35.7 �C. Electrocardiogram (ECG) revealed sinus tachycar-
dia with T wave inversions in the septal leads with right atrial
enlargement (Fig. 1a). The chest-x-ray did not reveal any acute
abnormalities. Laboratory tests revealed a troponin elevation of
4.7, lactic acid of 7.8, NT-Pro-BNP of 30,064, and leukocytosis of
28.88 with left shift without peripheral eosinophilia (Table 1).
SARS-19 rapid test (Cepheid�) was negative. Bedside echocardio-
gram revealed a severe biventricular cardiomyopathy with left
ventricular ejection fraction of 29%, and a small pericardial effusion
with no evidence of increased intrapericardial pressure (supple-
mentary Fig. 1A & B, Video Supplementary). Urgent cardiac angiog-
raphy was completed which demonstrated a cardiac output 5.1 L/
min, cardiac index 3.26 L/min/m2, left ventricular end-diastolic
pressure 37 mmHg, and no obstructive disease on maximum dose
of Norepinephrine. Right heart catheterization demonstrated pul-
monary artery pressure of 36/30 mm Hg, with a mean of 33 mm
Hg. The patient was transferred to the intensive care unit with
increasing vasopressor support with maximal dosing of Vaso-
pressin, Phenylephrine, and Epinephrine. Intravenous (IV) Methyl-
prednisolone 60 mg bolus was administered every 8 h, and
intravenous immunoglobulin was ordered but not administered
[7]. A cardiac arrest code was called 18 h after presentation, and
the patient expired after several rounds of advanced cardiovascular
life support. Consent was obtained for an autopsy.

The autopsy was performed 9-hours postmortem. No remark-
able changes were observed on the body surface. Autopsy revealed
about 15 cc of straw-colored fluid in the pericardial sac. The heart
weighed 250 g with unremarkable gross changes. No apparent
coronary artery disease was appreciated. No focal lesions sugges-
tive of acute or chronic hypoxic injury were identified. Microscopic
view of the myocardial biopsy showing scattered positive CD3
immunostaining supporting T cell infiltration (Fig. 1b). Multiple
immunohistochemistry staining like CD163 supports the diagnosis
of lymphohistiocytic myocarditis with sparse eosinophils (Supple-
mentary Fig. 2).

Both lungs were congested and heavy (right 630 g and left
650 g). There were 850 and 320 cc of serosanguineous fluid on
right and left pleural cavities, respectively. Grossly, multiple nod-
ules were identified in all lobes of the lungs, ranging from 0.5 to
1.5 cm in size. The cut surfaces showed a variety of consistencies
and colors from a firm red pink to a semisolid white with grumous
material. Sampling of tissue from all nodules showed multiple sites
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Fig. 1. (A) Admission electrocardiogram. Sinus tachycardia, possible left atrial enlargement, low voltage QRS, Septal infarct, age undetermined. (B) Extensive interstitial
edema with inflammatory infiltrate composed predominantly of histiocytes in the myocardium of the left ventricle (hematoxylin-eosin, magnification 200�).

Table 1
Clinical Laboratories.

Emergency Room 12-hours Reference Range

Complete blood count
White blood cell count (103/uL) 28.88 37.65 4.8–10.8 103/uL
Lymphocytes Absolute count (103/uL) 1.28 3.64 1–4 103/uL
Lymphocyte (%) 4.4 9.7 16–45 %
Eosinophils (103/uL) 0.02 0.07 0–0 103/uL
Eosinophils (%) 0.1 0.2 0–5%
Hemoglobin (g/dL) 18.5 13.5 12–16 g/dl
Hematocrit (%) 56.9 42.5 37–47%
Platelets (103/uL) 940 633 150–450 103/uL

Complete metabolic panel
Creatinine 1.12 1.04 0.55–1.02 mg/dL
Blood urea nitrogen 32 30 7–18 mg/dL
Glucose 195 201 74–106 mg/dL
Sodium 132 142 136–145 mmol/L
Potassium 3.9 5.4 3.5–5.1 mmol/L
ALT 35 74 13–56 u/L
AST 59 137 15–39 u/L
Total Bilirubin 0.6 0.8 0.20–1.0 mg/dL
INR 1.1 4.2 0.1–1.1

Cardiac Markers
Troponin I 4.7 6.4 0.0–0.06 ng/mL
NT-Pro-BNP 30,064 31,802.70 10–300 pg/mL

Inflammatory markers
hs C-Reactive protein 49 0.16–3.00 mg/L
ESR 6 0–20 mm/HR

Others
LDH 402 84–246 u/L
Procalcitonin 0.13 0.05–0.09 ng/mL
Lactic acid 7.8 13.5 0.4–2.0 mmol/L
TSH 1.58 0.35–3.74 uiu/mL
CPK 1,109 1,319 26–192 u/L
D-dimer 2.33
Complement C3 36 90–180 mg/dL
Complement C4 10.4 10–40 mg/dL
Legionella Ag Negative
Influenza A & B Not detected
RSV PCR Not detected
Respiratory pathogen PCR Not detected (>15 viral pathogens)
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of metastasis of melanoma in both lungs. Examination of blood
vessels revealed numerous sites of thrombotic microangiopathy.

Although a definite conclusion cannot be made on the cause of
this patients’ lymphohistiocytic myocarditis, a potential relation-
ship between the viral vector COVID-19 vaccine can be suggested.
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Recent reports suggest a potential relationship between the mRNA
vaccine and myocarditis in adults [3]. In addition, this journal in
April presented a case of myocarditis in a patient with a previous
history of SARS-CoV-2 infection after his second mRNA COVID-19
vaccine has been reported [4]. It is important to make the distinc-
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tion that this patient obtained a viral vector vaccine. Eosinophilic
myocarditis has been shown to present with acute biventricular
heart failure, cardiogenic shock, myocardial infarction like syn-
drome and thrombosis, with or without peripheral eosinophilia
[8]. Similarly, this patient presented with signs and symptoms of
acute myocardial infarction with elevated troponin, NT-ProBNP,
electrocardiogram T wave abnormalities with emergent coronary
angiography not revealing any significant obstructive disease.
Although the myocardial infiltrate in this case was predominately
lymphohistiocytic, eosinophils were also present.

This case suggests a potential relationship between the viral
vector COVID-19 vaccine and the patient’s lymphohistiocytic
myocarditis resulting in severe biventricular cardiomyopathy and
death. Although there have been no previous reports of cardiac
involvement with the viral vector vaccine, the timing of the event
and the lack of other identifiable etiologies suggest a relationship.
Acute myocarditis may also be due to immune checkpoint inhibi-
tors [9]. This patient was previously treated with Pembrolizumab
for malignant melanoma, but the last administration was over
one year ago making this medication the unlikely cause. Although
acute viral illness has also been well documented as a cause of
myocarditis [6,10], the lack of signs, symptoms, and negative viral
panel polymerase chain reaction make this etiology unlikely. Treat-
ment guidelines recommend high dose steroids and possible ben-
efit from administration of IVIG [7]. Although this patient
received high doses of IV steroids, IVIG was not able to be admin-
istered due to rapid deterioration and patient death. Another
important intervention which may improve patient outcome is
mechanical support with VA-ECMO [7]. In conclusion, this study
suggests a potential relationship between the COVID-19 viral vec-
tor vaccine and lymphohistiocytic myocarditis. Although limited
reports are currently available, increased vaccination will provide
physicians data to further explore a possible relationship between
cardiac involvement and the COVID-19 viral vector vaccine.
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Appendix A. Supplementary material

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ijcha.2021.100869.
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