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Abstract. A number of cases of acute myopericarditis
mimicking acute myocardial infarction (AMI) have previously
been reported in the literature. However, to the best of our
knowledge, such a case resulting from Mycobacterium tuber-
culosis infection has not previously been described. The
present study reports the case of a 21-year-old male patient
presenting with acute chest pain, in whom focal ST-segment
elevation and elevated cardiac enzymes mimicked a diagnosis
of AMI. However, acute tuberculous myopericarditis was
diagnosed on the basis of a variety of imaging examinations,
laboratory tests, as well as the changes observed in electrocar-
diograms (ECGs) and in the cardiac enzyme levels. The case
highlights the importance of a detailed collection of medical
history, comprehensive explanations of serial ECGs, thoracic
computed tomography, echocardiogram and coronary angiog-
raphy in the diagnosis and differentiation of acute tuberculous
myopericarditis mimicking AMI.

Introduction

Mycobacterium tuberculosis (M. tuberculosis) is a small,
rod-shaped, aerobic, non-spore-forming bacillus and the caus-
ative agent of the majority of cases of tuberculosis (1). Humans
are the only known reservoirs of M. tuberculosis (1). The most
frequently used diagnostic methods for tuberculosis include the
tuberculin skin test, acid-fast stain and chest radiographs (1).
M. tuberculosis infections may result in myocarditis (2),
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pericarditis (3) and myopericarditis (4). An anatomical predi-
lection for the right-side mediastinal lymph nodes has been
described in cardiac tuberculosis, such that the right side of the
heart is the most vulnerable area of the myocardium owing to
the potential for contiguous spread (5).

Myopericarditis is primarily a ‘pericarditic syndrome’ in
which acute pericarditis is often accompanied by a certain
degree of myocarditis (6). The incidence of myopericarditis
was 14.6% in a clinical series of 274 consecutive cases of
acute pericarditis (7). Its typical symptoms include fever,
fatigue, pleuritic chest pain, a decreased exercise capacity, and
palpitations secondary to cardiac arrhythmias (6). In addition,
patients with acute myopericarditis may present with chest
pain, focal ST-segment elevation and significant elevation
of cardiac enzyme levels, thus mimicking acute myocardial
infarction (AMI) (6,8). Therefore, the differentiation of acute
myopericarditis from AMI is of great importance due to differ-
ences in the complications, treatment strategies and prognoses
between the two conditions. A large number of studies have
investigated the differentiation between acute myopericarditis
and AMI since 2008 (6,8-18). However, to the best of our
knowledge, acute myopericarditis resulting from M. tubercu-
losis infection and simulating AMI has not previously been
reported. The present study reports the case of a 21-year-old
male patient with acute tuberculous myopericarditis in whom
focal ST-segment elevation and elevated cardiac enzymes
were detected and mimicked AMI.

Case report

A 2l-year-old male patient presented at the Emergency
Department of Shandong Provincial Chest Hospital (Jinan,
China) in April 2014 with a sharp and nonradiating substernal
chest pain lasting for 30 min. The pain increased with inspi-
ration and upon lying in supine position, while it decreased
significantly by leaning forward. No rash, palpitation, dyspnea,
nausea, vomiting and diarrhea were reported. The patient
smoked 10 cigarettes daily for the last 4 years. In addition,
the patient had experienced fever, coughing, expectoration and
night sweats 2 weeks prior to admission, and had been treated
with antibiotics on the basis of a presumptive diagnosis of
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Figure 1. Findings of thoracic computed tomography scanning in April 2014. (A) Small round thick-walled cavities were observed in the apex of the left lung
and (B) multiple patchy ground-glass opacities were detected in the left upper lobe of the lung.
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Figure 2. (A) Initial ECG revealed a 1-4-mm ST-segment elevation with
coved upward pattern in the inferior leads (II, IIT and AVF) and lateral pre-
cordial leads (Vs and V), as well as a 0.5-mm PR segment depression in
lead II. (B) The second ECG without chest pain in the coronary care unit
showed tall positive T waves in leads V,-V. ECG, electrocardiogram.

upper respiratory tract infection at a local clinic. However, the
symptoms did not subside significantly. No history of hyper-
lipidemia, hypertension, diabetes and cocaine abuse, or family
history of premature coronary artery diseases was reported.

Upon presentation, the patient's vital signs were normal:
Body temperature, 37.2°C; heart rate, 72 beats/min; respira-
tory rate, 17 breaths/min; blood pressure, 115/70 mm Hg; and
oxygen saturation in room air, 99%. However, auscultation
revealed crackles in the left upper lung fields. The patient's
heart rate was regular and heart sounds were normal, with no
murmurs, clicks, gallops or rubs. Thoracic computed tomog-
raphy (CT) was performed using a GE LightSpeed VCT 64
slice CT scanner (GE Healthcare Bio-Sciences, Pittsburgh,
PA, USA) and detected small round thick-walled cavities in the
apex of the left lung and multiple patchy ground-glass opaci-
ties in the left upper lobe of lung (Fig. 1).

A preliminary diagnosis of inferolateral myocardial
infarction was presumed on the basis of an abnormal electro-
cardiogram (ECG; FX-8322; Beijing Fukuda Denshi Medical
Instruments Co., Ltd., Beijing, China) performed at the

Figure 3. (A) An electrocardiogram revealed 3-6-mm ST-segment elevation
with coved upward pattern in leads II, III, AVF, and V,-V, at ~14 h after
admission. (B) The elevated ST-segment resolved increasingly and the
T waves begin to invert in the inferolateral leads with tall and prominent
positive T waves in leads V,-V; in May 2014.

Emergency Department. Subsequent to sublingual treatment
with 0.5 mg nitroglycerin (Shandong Xinyi Pharmaceutical
Co., Ltd., Dezhou, China), the patient was transferred to
the Coronary Care Unit (CCU) of the Shandong Provincial
Chest Hospital with relief of chest pain within 20 min
following admission. The initial ECG revealed a 1-4-mm
ST-segment elevation with coved upward pattern in the infe-
rior leads (II, IIT and AVF) and lateral precordial leads (V;
and Vy), as well as a 0.5-mm PR segment depression in lead II
(Fig. 2A). The second ECG performed in the CCU when the
patient was not presenting chest pain showed tall positive
T waves in leads V,-V (Fig. 2B). The patient was found to have
a history of exposure to M. tuberculosis upon more detailed
investigation.
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Figure 4. Findings of thoracic computed tomography (CT) scanning in October 2014. (A and B) Patchy shadows of high density were observed in the left upper
lobe of the lung, suggesting a significant improvement when compared with the initial CT scans prior to antituberculosis therapy.

Laboratory evaluation revealed that the erythrocyte sedi-
mentation rate (ESR) was 50 mm/h (normal range, 0-15 mm/h),
the levels of C-reactive protein (CRP) were 37.2 mg/l (normal
range, 0-8.0 mg/l), and the cardiac enzyme levels were signifi-
cantly elevated, with cardiac troponin I (cTnl) at 1.32 ug/l
(normal level, <0.01 ug/l) and creatine kinase-MB (CKMB)
fraction at 26.3 ng/ml (normal level, <5.1 ng/ml). Other
laboratory values were found to be normal. A transthoracic
echocardiogram showed slight global hypokinesis with left
ventricular ejection fraction of 55% (normal range, 50-70%).

All the aforementioned findings favored the diagnosis of
acute myopericarditis and pulmonary tuberculosis. Therefore,
the patient was administered indomethacin (50 mg, thrice
daily for 10 days; Shanxi Yunpeng Pharmaceutical Co., Ltd.,
Linfen, China), imidapril (2.5 mg, once daily for 1 month;
Tianjin Tianbian Pharmaceutical Co., Ltd., Tianjin, China) and
metoprolol (6.25 mg, twice daily for 1 month; AstraZeneca,
Wuxi, China), along with antituberculosis therapy, including
isoniazid (300 mg, once daily), rifampicin (450 mg, once
daily), pyrazinamide (750 mg, twice daily) and ethambutol
(750 mg, once daily; all Shanghai Sine Pharmaceutical Co.,
Ltd., Shanghai, China) for 2 months, followed by isoniazid
(300 mg, once daily) and rifampicin (450 mg, once daily) for a
further 10 months.

Approximately 14 h after admission, the patient experi-
enced a sudden relapse of squeezing chest pain. A repeat ECG
revealed 3-6-mm ST-segment elevation with coved upward
pattern in leads II, III, AVF and V,-V; (Fig. 3A). The patient
received 50 mg indomethacin orally and 3 mg morphine
(Shenyang First Pharmaceutical Factory, Shenyang, China)
intravenously. The chest pain subsided within 5 min and
did not recur. On the following day, a coronary angiography
(CAG; GE Innova 2000; GE Healthcare Bio-sciences)
revealed normal coronary anatomy and no ischemia or occlu-
sions. Additionally, sputum acid-fast staining was highly
positive.

Serum cTnl and CKMB levels rose to a maximum of
2.95 pg/l and 65.19 ng/ml, respectively, within 26 h after
admission, and returned simultaneously to the normal levels
at day 11. The tuberculin skin test (Chengdu Institute of
Biological Products Co., Ltd., Chengdu, China) with a 22-mm
diameter induration was strongly positive at day 4, and the
patient's temperature fluctuated between 35.8°C and 38.4°C
for 6 days and normalized after day 7 of admission. Sputum
culture yielded M. tuberculosis after 20 days of incubation and

was sensitive to all antituberculous agents, while no pathogens
were isolated in blood cultures.

During the subsequent 3-week hospitalization period, the
symptoms of the patient subsided gradually. The elevated
ST-segment was gradually resolved, and the T waves began to
invert in the inferolateral leads with tall and prominent posi-
tive T waves in leads V,-V; in May 2014 (Fig. 3B). The CRP
level and ESR returned to normal, and the echocardiogram
was normalized, with an ejection fraction of 66%. A sputum
smear was negative for acid-fast bacilli. Furthermore, serum
viral titers for Coxsackie virus, adenovirus, Epstein-Barr
virus, cytomegalovirus, respiratory syncytial virus, hepa-
titis A, B and C virus, as well as human immunodeficiency
virus (HIV), were all negative. A variety of immunological tests
[Euroimmun (Hangzhou) Medical Laboratory Diagnostics
Co., Ltd., Hangzhou, China], including assays for rheuma-
toid factor and anti-nuclear antibodies, such as anti-dsDNA,
anti-Sm, anti-ribonucleoprotein, anti-Ro, anti-La, anti-Jo-1
and anti-Scl-70, anti-neutrophil cytoplasmic antibodies and
anti-cyclic citrullinated peptide antibody, excluded autoim-
mune disease.

In May 2014, the patient was discharged approximately
23 days after admission with instructions to take imidapril
(2.5 mg, once daily) and metoprolol (6.25 mg, twice daily)
for 1 week, as well as antituberculous drugs as mentioned
above. In addition, the patient was advised to limit his physical
activity for 4 weeks. During the 7-month follow-up period,
the patient remained asymptomatic and the ECG was normal.
Thoracic CT scans revealed patchy shadows of high density
in the left upper lobe of lung (Fig. 4), suggesting a significant
improvement over the initial CT prior to antituberculosis
therapy. Following the withdrawal of isoniazid and rifampicin
in June 2015, the patient recovered well and had normal CT
lung images. Written informed consent was obtained from the
patient for the publication of this study.

Discussion

Inclinical practice, pericarditis and myocarditis coexist since they
share common etiologic agents. However, these two conditions
are rarely of equivalent intensity, resulting in clinical syndromes
that are mainly ‘pericarditic’ or ‘myocarditic’. Myopericarditis
indicates a primarily pericarditic syndrome with minor degrees
of myocardial involvement, whereas the term perimyocarditis
suggests a mainly myocarditic syndrome (6).
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The most common cause of myopericarditis is viral infec-
tion, followed by bacterial infection. Among bacterial causes,
tuberculosis is possibly the most important cause worldwide
due to the high number of cases in developing countries,
particularly in the setting of HIV coinfection (19,20).
Tuberculous pericarditis caused by M. tuberculosis is found
in ~1% of all autopsied cases of tuberculosis and in 1-2% of
cases with pulmonary tuberculosis (21). In the present case,
tubercle bacilli detected in a sputum smear and culture demon-
strated indirectly the diagnosis of tuberculous myopericarditis
based on the exclusion of viral infection, other bacterial infec-
tions and autoimmune disease. Although a previous case of
tuberculous myopericarditis has recently been published (4),
to the best of our knowledge, the present study reports the first
case of acute tuberculous myopericarditis mimicking AMI.

The present study performed a literature search to identify
previous reports of acute myopericarditis or perimyocarditis
mimicking AMI. The following search terms in “Titles and
Abstracts’ were used to retrieve relevant articles from Scopus
(http://www.scopus.com), MEDLINE (http:/www.ncbi.nlm.
nih.gov/pubmed) and ScienceDirect (Www.sciencedirect.com)
databases from inception to December 2014: ‘myopericarditis
or perimyocarditis’ and ‘mimicking or simulating or
masquerading’ and ‘myocardial infarction or acute coronary
syndrome’ and ‘English’. The wildcard term “** was used to
increase the sensitivity of the search strategy. Only the litera-
ture denoting myopericarditis or perimyocarditis mimicking
AMI were included. A total of 11 cases (9-18) of acute
myopericarditis or perimyocarditis mimicking AMI (Table I)
were identified by this search, of which there was 1 case with
Streptococcus infection, 1 case with Campylobacter jejuni,
1 case with herpes simplex virus II and 1 case with varicella,
whereas unclear causes were reported in the remaining cases.
All patients in previous cases were males aged 12-26 years
old, with the exception of a 58-year-old man. One or more risk
factors for coronary artery disease (CAD), included smoking,
obesity and dyslipidemia, were found in 3 patients.

Myopericarditis can be clinically defined as a definite
diagnosis of acute pericarditis and elevation of cardiac markers
of injury (cTnI or troponin T, and CKMB fraction), without
further focal or diffuse depressed left ventricular function
observed on a echocardiogram or cardiac magnetic resonance
(CMR) scan (8). In the present study, the patient's symptoms
of sharp, positional chest pain and minimal pericardial effu-
sion were suggestive of acute pericarditis. The levels of cTnl
and CKMB were markedly elevated, while the left ventricular
function was normal. These observations are in accordance
with the clinical diagnosis of myopericarditis. However, the
focal ST segment elevation in inferolateral leads resulted
in difficulties in distinguishing acute myopericarditis from
AMI. A typical pattern of ECG evolution includes diffuse
ST elevation and PR depression, followed by normalization
of the ST and PR segments, and subsequent diffuse T-wave
inversions (22). Imazio et al (7) demonstrated that certain
findings occurred significantly more frequently in patients
with myopericarditis compared with those in acute pericarditis
patients, and these findings included: Atypical ECG changes
and T-wave inversion prior to ST-segment normalization; and
cardiac arrhythmias, including supraventricular or ventricular
ectopic beats, as well as nonsustained ventricular tachycardia.
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Although a triad of acute chest pain, elevated cardiac
enzymes and localized ST-segment elevation in inferolateral
leads mimicked AMI, the present patient had a concave upwards
morphology of the ST-segment in leads II, ITII, AVF and V-V,
and a PR-segment deflection opposite to P-wave polarity in
lead II, suggesting a diagnosis of myopericarditis. ST-segment
elevations were almost localized in inferolateral leads of the
11 previously-reported cases (Table I). Electrocardiographic
abnormalities associated with acute myopericarditis have
been previously attributed to changes in repolarization
involving the ventricle and atrium, which are due to epicardial
inflammation. These repolarization changes consequently
affect the morphology of the PR segment, ST segment, and
T wave (22).

Differential diagnosis of acute myopericarditis based on
the ECG findings included benign early repolarization (BER)
and AMI (22). A previous study found that the morphology
of ST segment elevation in BER patients is similar to that of
acute myopericarditis, presenting an indistinct J point and an
initial concave upsloping. Unlike in acute myopericarditis,
the ST segment elevation in BER is mainly observed in the
precordial leads, with most prominent appearance in the right
precordial leads and less commonly in lead V, (where the
ST segment is frequently isoelectric) (23). Furthermore, ST
segment elevation is often short term in acute myopericarditis,
whereas its short-term resolution is not observed in BER and it
may transiently return to the baseline upon exercise. However,
differentiating between AMI and acute myopericarditis on an
ECG can be challenging. Regarding the ST morphology, the
elevation is initially convex in AMI, whereas it is concave in
acute myopericarditis. In addition, Q waves may be observed
in AMI, however, they are rarely reported in acute myoperi-
carditis ECGs. By contrast, PR segment depression suggests
a diagnosis of acute myopericarditis rather than AMI, as indi-
cated by positional chest pain (22).

In the present case, a number of evidence favored the
diagnosis of myopericarditis, including the young age of the
patient, the single risk factor for CAD (smoking 10 cigarettes
daily for 4 years), history of pulmonary tuberculous infection,
concave upward ST segment elevation, PR segment depression
and the absence of regional wall motion abnormalities on an
echocardiogram. However, the elevated cardiac enzyme levels
and the ST segment elevation in inferolateral leads mimicked
a diagnosis of AMI, which was subsequently excluded by CAG
examination and echocardiography.

Other imaging examinations for the differentiation between
acute myopericarditis and AMI include contrast-enhanced
CMR, 64-slice CT coronary angiography and endomyocardial
biopsy. In acute myocarditis, CMR shows an abnormal patchy
myocardial signal with delayed enhancement suggesting
myonecrosis and edema, without presenting in the subendocar-
dial region, which exclude the diagnosis of CAD (24). In acute
myopericarditis, similar findings upon the use of CMR further
confirm that the subepicardial myocardium is involved and the
subendocardial region is spared (13,16,17). Although biopsy
is the main technique used for the diagnosis of myocarditis, it
may be of limited clinical value in certain cases, particularly
in myopericarditis, where pericardial involvement is prevalent.
In the 11 identified cases of acute myopericarditis mimicking
AMI (9-18), endomyocardial biopsy of the right ventricle
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was only performed in 1 case, and the results demonstrated
a number of the expected histological features of myocarditis,
including endomyocardial fibrosis, myocytolytic changes and
interstitial edema (14).

The management of acute myopericarditis is primarily
aimed at the pathogen, pericarditis and myocarditis, with
the exception of the recommendation of rest and avoiding of
physical activity for 4-6 weeks (6). Therapy for the pathogen
involves the use of antiviral drugs, antibiotics or antitubercu-
losis medications (6). In the absence of significant myocardial
failure, the management of myopericarditis is similar with
that in acute pericarditis, with nonsteroidal anti-inflammatory
drugs (NSAIDs) being the commonly administered therapy (6).
Ibuprofen may be the preferred NSAID since side effects are
rare, and it has a favorable impact on coronary artery blood
flow and a large dose range (25). Other medications lacking
evidence-based data in myopericarditis include corticosteroid,
colchicine and intravenous immunoglobulin (6). In acute
myopericarditis with decreased left ventricular ejection frac-
tion, treatment includes myocardial protection and inhibition
of cardiac remodeling. In the present case, the prescribed
therapeutic measures, including rest, indomethacin, imidapril,
metoprolol and antituberculosis agents, were completely
performed and the patient recovered well.

In conclusion, the current study reported for the first time a
case of acute tuberculous myopericarditis mimicking AMI in
a 21-year-old male patient. The case highlights the importance
of a detailed collection of medical history, comprehensive
explanations of serial ECGs, thoracic CT scan, echocardio-
gram and CAG in the diagnosis and differentiation of acute
tuberculous myopericarditis mimicking AMI.
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