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. ABSTRACT

Background: Vaccination is a fundamental strategy in public health for controlling and
eradicating infectious diseases. However, the undesirable Adverse Events Following
Immunization (AEFI) should be effectively monitored, prevented, and managed in societies.
Previously, Sudden Infant Death (SID) has been reported as a serious AEFI. We present a rare
case of SID in an 18-month-old girl due to severe myocarditis following vaccination.
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Case Presentation: An 18-month-old girl presented to the Emergency Department (ED) with a
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i history of the injection of Diphtheria-Tetanus-Whole Cell Pertussis (DTwP); Measles, Mumps,
Published: 25 Aug 2021 i and Rubella (MMR), and oral poliovirus vaccines. She expired one-hour post ED admission

i after the episodes of vomiting and cardiopulmonary arrest. Postmortem histopathological
examination signified marked congestion and the destruction of muscle fibers in the myocardium
with inflammatory cells infiltration predominantly eosinophils. Given the postmortem
histopathological findings, the cause of death was concluded as severe myocarditis following
vaccination. Finally, the causality assessment was performed according to the Naranjo scale; the
relevant data revealed a probable association in this regard (Naranjo score 6).
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1. Introduction

accination is a fundamental and main
strategy in public health policy for con-
trolling infectious diseases, especially
among infants [1]. In general, vaccination
programs successfully led to the eradica-
tion of infectious diseases and increased life expectancy.
This program is among the most suitable and economic
public health measures. Vaccination programs have im-
proved the primary health infrastructure and decreased
morbidity and mortality in the public [2]. However, the
undesirable adverse events of the vaccines should be
monitored in society; they should be effectively prevent-
ed and managed based on the reports [3]. Safety monitor-
ing of vaccines used in immunization programs is essen-
tial in all countries. However, identification, detection,
prevention, and appropriate communication of Adverse
Events Following Immunization (AEFI) is essential to
preserve the safety of vaccination schedules [4].

Sudden death is a critical issue in forensic medicine. It
can be defined as an unexpected death in an individual
without any known disease, injury, or disorder within
24 hours after the onset of an illness [5]. Sudden Infant
Death (SID) was reported as a serious AEFI [6, 7]. Ad-
ditionally, the probable association between vaccination
and SIDs has been noted. This is because the peak age
for the incidence of sudden deaths coincides with the
age of primary vaccination [8]. Age, gender, injection
site reactions, and the vaccine biological components are
the main factors that affect the severity and incidence of
vaccine-related adverse effects; thus, the severity and in-
cidence rate of AEFI are different [1].

Here, we reported a rare case of SID due to severe
myocarditis following immunization with vaccines in an
18-month-old girl. The presented data were based on fo-
rensic autopsy findings and postmortem histopathologi-
cal examination.

2. Case Presentation

An 18-month-old girl was referred by her mother from
arural area and presented to the Emergency Department
(ED) of a local hospital (Bojnurd City, North-East of
Iran). She reported a history of intramuscular injection
of Diphtheria-Tetanus-Whole Cell Pertussis (DTwP)
vaccine, the subcutaneous injection of Measles, Mumps,
and Rubella (MMR), and Oral Poliovirus Vaccine (OPV)
(Razi Vaccine & Serum Research Institute, Alborz Prov-
ince, Karaj, Iran) about 48 hours ago, according to rou-
tine national immunization program. She encountered
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episodes of nausea and vomiting with restlessness, cry-
ing, and fever after receiving vaccines. In their medical
history, she manifested no significant congenital or co-
morbid medical illnesses. Post-vaccination, she was put
on acetaminophen [Oral drop (100 mg/mL), 20 drops/
every 6 hours] for the management of fever and pain.
Thirty minutes before ED admission, she experienced
an episode of vomiting and remained unconscious. On
admission to the ED, she was in cardiopulmonary arrest
status. She was cyanotic with double mydriasis and pre-
sented no vital signs. Accordingly, cardio-respiratory ar-
rest, endotracheal intubation, and Cardiopulmonary Re-
suscitation (CPR) were performed. The deterioration of
cardiac function was as ventricular tachycardia and asys-
tole. Despite CPR, she expired due to cardiopulmonary
arrest (one-hour post-admission to the ED). The decedent
was transferred to forensic medicine center for medico-
legal investigation and determining the cause of death.

A forensic autopsy was performed approximately 12
hours after the death. The infant’s height was 82 cm and
her weight was 10kg. Her body presented age-related
healthy development. In the external examination, there
was no evidence of physical or congenital deformities
or putrefaction. No traumatic lesions were observed on
the body. There was no evidence of serious injury on the
body except external CPR features in the chest and in-
hospital injection marks due to therapeutic procedures.
Both eyes and the face were pale, and petechial hem-
orrhages were observed in the conjunctivae and sclera.
There was no other soft tissue, cervical spine, laryngeal,
or skeletal injuries and fractures on the neck. There was
no congestion, submucosal injuries, hemorrhages, or
erosion on the nasal cavity. The heart weighed 100g with
left ventricle mild hypertrophy without any valvular or
coronary artery abnormalities. There was no food or
vomits materials in the trachea and bronchi. The left and
right lungs revealed mild congestion. The stomach was
empty and the other organs indicated no obvious abnor-
mality except for congestion. The toxicological analysis
provided no evidence of drugs/poisons or alcohol.

For histopathological examinations, tissue samples
were fixed with phosphate-buffered formalin and em-
bedded in paraffin. Then, Sum thickness paraffin sec-
tions were stained with Hematoxylin-Eosin (H&E). In
the heart, inflammatory cells infiltration in myocardial
fibers predominantly eosinophils, marked congestion,
and the destruction of muscle fibers in the myocardium
were noted. These findings included severe myocarditis
(Figures 1 and 2).
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Due to medico-legal death investigations, including
clinical history, forensic autopsy, and postmortem histo-
pathological findings, the cause of death was concluded
as severe myocarditis following vaccination.

Finally, the causality assessment was performed using
the Naranjo scale [9]. The calculated score was 6; this
value revealed a probable association between vaccina-
tions and severe myocarditis.

3. Discussion

Postmortem histopathological examination revealed
severe myocarditis after vaccination in our case. To the
best of our knowledge, this is the first report of death
following DTPw, OPV, and MMR vaccination with con-
firmation by postmortem histopathological examination
in Iran. In sudden and unexpected deaths, autopsy plays
a specific and paramount role in determining the cause of
death. An unexpected death due to a cardiovascular ac-
cident in an individual is usually called Sudden Cardiac
Death (SCD) [5]. Coronary heart disease, cardiac dys-
rhythmias, and cardiomyopathies are the major causes
of SCDs [10, 11]. Myocarditis has been reported as a
cause of SCD [12-14]. Vaccinations are usually well tol-
erated. In some previous studies, sudden death following
vaccination has been considered [7, 8, 15-17]; however,
myocarditis following vaccination has been reported as a
rare AEFT and cause of death [18-20]. Majorly, myocar-
ditis has been reported as a rare adverse effect following
DTwP and polio vaccination [18-20]. For example, Boc-
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Figure 1. The histopathology of the heart presents myocar-
dial fibers eosinophilic infiltration and marked congestion
(H&E stainingx100)
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cara et al. reported the first case of myopericarditis after
vaccination against diphtheria, tetanus, and poliovirus
in a 31-year-old man. In this case, two days after vac-
cination, he presented with fever, acute chest pain, and
Electrocardiogram (ECG) abnormalities. Myocarditis
was confirmed by endomyocardial biopsy and laborato-
ry findings related to the inflammatory syndrome. After
treatment with high-dose aspirin, he recovered without
any complications [19]. In another case report, acute
fulminant myocarditis occurred after immunization in
an 8-month-old female after receiving the vaccination
against diphtheria, polio, and tetanus. Cardiogenic shock
due to extracorporeal membrane oxygenation was a re-
lief and the patient survived; however, she was expired
due to heart failure two months later [20].

Kumar et al. [18] published a case report about myo-
carditis following DTPw vaccination in a 6-week-old
female with a large ventricular septal defect. Two days
after vaccination, she encountered intermittent low-
grade fever and severe respiratory distress. In physical
examination, she was severely tachypneic and tachy-
cardiac with cold peripheries and hypotensive. The
paraclinical findings included metabolic acidosis, high
erythrocyte sedimentation rate, and C-reactive protein,
hypoxia, cardiomegaly, ECG abnormality (sinus tachy-
cardia, nonspecific ST depression), and biventricular
dysfunction. Additionally, creatine kinase MB and liver
enzymes were elevated. Due to the possibility of post-
vaccinal myocarditis, along with supportive and symp-
tomatic therapy, steroid administration was initiated and
the patient’s signs and symptoms settled gradually. The
patient was discharged after 4 days [19]. These reports
are similar to our observed case. Our reported case pre-
sented fever, gastrointestinal presentations, and restless-
ness after immunization with DTwP, OPV, and MMR
vaccines. Furthermore, the case was expired about 28
hours post-vaccination with severe myocarditis. Accord-
ing to reports, myocarditis should be related to the DTwP
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Figure 2. The histopathology of the heart illustrates the
myocardial fibers and eosinophilic infiltration (H&E stain-
ingx400)
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vaccine. Myocarditis following the DTwP vaccine is
very rare. Consistent with previous reports, she had a
structurally normal heart.

The proposed mechanism of myocarditis following
vaccination is due to immune response dysfunction.
The possible mechanisms of myocarditis after vaccina-
tion are infective myocarditis and hypersensitivity myo-
carditis. Infective myocarditis occurs during bacterial,
fungal, viral, and protozoal infection. However, in our
case, bacteriological and virological tests were not per-
formed. However, there were no associated symptoms
of diphtheria, polio, tetanus, and other virus infections
in clinical examinations. Hypersensitivity myocarditis
is usually related to hypersensitivity reactions to drug-
related immunologic syndromes [19, 20]. The compo-
nent of a vaccine causing this immune system dysfunc-
tion remains unclear. Studies suggested that the DTwP
vaccine, compared to the Diphtheria-Tetanus-Acellular
Pertussis (DTaP) vaccine, when administered to popula-
tions of similar age and gender, manifests higher adverse
events and life-threatening reactions, such as fever, sei-
zures, encephalitis, encephalopathy, and sudden deaths.
Whole-Cell pertussis vaccines contain approximately
3000 different proteins, including endotoxin, pertussis
toxin, and adenylate cyclase whereas acellular pertussis
vaccine contains only 2-5 proteins [21, 22].

Adverse Drug Reaction (ADR) is an unwanted and
harmful reaction experienced following the administra-
tion of a drug under normal doses used for the preven-
tion, diagnosis, therapy, or modification of disease in
humans; it is suspected to be related to the drug [23].
ADRSs are crucial causes of morbidity and mortality [23].
Causality assessment is the evaluation of the relationship
between a drug and the occurrence of an ADR. Naranjo
algorithm or scale is a causality assessment scale. It was
developed by Naranjo et al. in 1991 to help standardize
the evaluation of causality for all ADRs [9, 23, 24]. The
Naranjo scale includes 10 questions. i.e., answered as
“Yes”, “No”, or “Do not know” with different points (-1,
0, +1, or +2) for each answer. Total scores range from
-4 to +13; the reaction is considered definite if the score
is >9, probable if between 5- 8, possible if equal to 1-4,
and doubtful if <0 [24]. According to this scale, the total
score was 6 and suggestive of a probable association be-
tween vaccination and severe myocarditis.

To the best of our knowledge, this case is the first report
of rare fatal myocarditis following vaccination as a cause
of SID with postmortem histopathological evidence in
Iran. There exist scant reports from other countries re-
lated to postvaccinal myocarditis, due to the difference in
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vaccine components as biological products with differ-
ent origins and pharmaceutical brands of vaccines, the
immunological-based adverse effects may be different.

The bacteriological and virological tests were not per-
formed for this case; this was among the main limita-
tions of our study. Further studies should be performed
to validate our observation and assess the potential of
vaccines to cause severe myocarditis.

4. Conclusion

This report highlighted a very rare severe myocardi-
tis due to vaccination. In light of the presence of a safer
alternative DTwP vaccine, the Iranian health authori-
ties should be switched to using the DTaP vaccine. The
present cases emphasize the need for cardiac monitoring
during the management of such cases for diagnosis and
therapeutic modalities.
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