
CASE IN POINT

Smallpox Vaccination-Associated 
Myopericarditis
Jerry Fan, MD; and Hameed Ali, DO

Myopericarditis related to a smallpox vaccination often goes unrecognized and untreated  
because physicians are not routinely screening for vaccination administration.
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A renewed effort to vaccinate service 
members fighting the global war on 
terrorism has brought new diagnos-

tic challenges. Vaccinations not generally 
given to the public are routinely given to 
service members when they deploy to vari-
ous parts of the world. Examples include 
anthrax, yellow fever, Japanese encephali-
tis, rabies, polio, and smallpox. Every vac-
cination has potential for adverse effects 
(AEs), which can range from mild to se-
vere life-threatening complications. These 
AEs often go unrecognized and untreated 
because physicians are not routinely 
screening for vaccination administration. 

BACKGROUND
Smallpox (Variola major) was success-
fully eradicated in 1977 due to world-
wide vaccination efforts.1 However, the 
threat of bioterrorism has renewed man-
datory smallpox vaccinations for high-risk 
individuals, such as active-duty mil-
itary personnel.1,2 A notable increase in 
myopericarditis has been reported with 
the new generation of smallpox vaccina-
tion, ACAM2000.3 We present a case of a 
27-year-old healthy male who presented 
with chest pain and diffuse ST segment el-
evations consistent with myopericarditis 
after vaccination with ACAM2000.

CASE PRESENTATION
A healthy 27-year-old soldier presented 
to the emergency department with sud-
den, new onset, sharp-stabbing, substernal 
chest pain, which was made worse with 
lying flat and better with leaning forward. 
Vital signs were unremarkable. He recently 
enlisted in the US Army and received the 
smallpox vaccination about 11 days be-

fore as part of a routine predeployment 
checklist. The patient reported he did not 
have any viral symptoms, such as fever, 
chills, nausea, vomiting, diarrhea, short-
ness of breath, sore throat, rhinorrhea, or 
sputum production. He also reported hav-
ing no prior illness for the past 3 months, 
sick contacts at home or work, or recent 
travel outside the US. He reported no to-
bacco use, alcohol use, or illicit drug use. 
The patient’s family history was negative 
for significant cardiac disease.

A physical examination was unre-
markable. The initial laboratory report 
showed no leukocytosis, anemia, throm-
bocytopenia, electrolytes derangement, 
abnormal kidney function, or abnor-
mal liver function tests. Initial troponin 
was 0.25 ng/mL, erythrocyte sedimenta-
tion rate (ESR) was 40 mmol/h and C- 
reactive protein (CRP) was 120.2 mg/L 
suggestive of acute inflammation. A urine 
drug screen was negative. D-dimer was  
< 0.27. An electrocardiogram (ECG) showed 
diffuse ST segment elevation (Figure 1). An 
echocardiogram showed normal left ventricle 
size, and function with ejection fraction 55 to 
60%, normal diastolic dysfunction, and triv-
ial pericardial effusion. Magnetic resonance 
imaging (MRI) showed increased T2 signal 
intensity of the myocardium suggestive of 
myopericarditis (Figure 2). A computed to-
mography (CT) angiogram of the coronary 
arteries showed no significant stenosis. 

The patient was treated with ibuprofen 
for 2 weeks and colchicine for 3 months, 
and his symptoms resolved. He followed 
up with an appointment in the cardiology 
clinic 1 month later, and his ESR, CRP, and 
troponin results were negative. A limited 
echocardiogram showed ejection fraction 
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60 to 65%, no regional wall motion abnor-
malities, normal diastolic function, and 
resolution of the pericardial effusion.

DISCUSSION
Smallpox was a major worldwide cause of 
mortality; about 30% of those infected 
died because of smallpox.2,4,5 Due to a 
worldwide vaccination effort, the World 
Health Organization declared smallpox 
was eradicated in 1977.2,4,5 However, de-
spite successful eradication, smallpox is 
considered a possible bioterrorism target, 
which prompted a resurgence of manda-
tory smallpox vaccinations for active-duty 
personnel.2,5 

Dryvax, a freeze-dried calf lymph small-
pox vaccine was used extensively from the 
1940s to the 1980s but was replaced in 
2008 by ACAM2000, a smallpox vaccine 
cultured in kidney epithelial cells from 
African green monkeys.3,5 Myopericardi-
tis was rarely associated with the Dryvax, 
with only 5 cases reported from 1955 to 
1986 after millions of doses of vaccines 
were administered; however, in 230,734 
administered ACAM2000 doses, 18 cases 
of myopericarditis (incidence, 7.8 per 
100,000) were reported during a surveil-
lance study in 2002 and 2003.3,5

Myopericarditis presents with a wide 
variety of symptoms, such as chest pain, 
palpitations, chills, shortness of breath, 
and fever.6,7 Mainstay diagnostic crite-
ria include ECG findings consistent with 
myopericarditis (such as diffuse ST seg-
ment elevations) and elevated car-
diac biomarkers (elevated troponins).5-7 
An echocardiogram can be helpful in di-
agnosis, as most cases will not have re-
gional wall motion abnormalities (to 
distinguish against coronary artery dis-
ease).5-7 MRI with diffuse enhancement 
of the myocardium can be helpful in di-
agnosis.5,6 The gold standard for diagno-
sis is an endomyocardial biopsy, which 
carries a significant risk of complications 
and is not routinely performed to diag-
nose myopericarditis.5,6 US military small-
pox vaccination data showed that the 
onset of vaccine-associated myopericar-
ditis averaged (SD) 10.4 (3.6) days after  
vaccination.5 

Vaccine-associated myopericarditis treat-

ment is focused on decreasing inflamma-
tion.5,6 Nonsteroidal anti-inflammatory 
drugs are advised for about 2 weeks with 
cessation of intensive cardiac activities 
for between 4 and 6 weeks due to risks of 
congestive heart failure and fatal cardiac  
arrhythmias.5,6 

CONCLUSIONS
Since the September 11 attacks, the US 
needs to be continually prepared for po-
tential terrorism on American soil and 
abroad. The threat of bioterrorism has re-
newed efforts to vaccinate or revaccinate 
American service members deployed to 
high-risk regions. These vaccinations put 
them at risk for vaccination-induced com-
plications that can range from mild fever 
to life-threatening complications. 
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FIGURE 1 Patient Echocardiogram 

Echocardiogram showed diffuse ST segment elevations consistent with myopericarditis.

FIGURE 2 Patient T2 Magnetic  
Resonance Imaging Scan

Patient’s magnetic resonance imaging scan demonstrated 
increased T2 signal intensity of the myocardium.
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