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  Introduction 

 The 2009 (H1N1) infl uenza A virus was fi rst reported 
from Mexico in April 2009 and rapidly spread 
throughout the world [1]. Cardiac involvement dur-
ing seasonal infl uenza infection is a well-recognized 
condition that rarely presents with myopericarditis 
and pericardial effusion [2]. However, viral infection 
is one of the most prevalent aetiological factors of 
pericarditis, and the prevalence of cardiac involvement 
and myopericarditis caused by infl uenza infection is 
not yet known [3 – 5]. 

 We present a case of fulminant myopericarditis 
with pericardial effusion in a previously healthy adult 
resulting from a novel 2009 (H1N1) infl uenza A 
infection. This was the second case of fulminant 
myopericarditis and pericardial effusion in a previ-
ously young healthy adult at our clinic during the 
current novel infl uenza A (H1N1) pandemic.   

 Case report 

 On 1 January 2011, a 30-y-old woman presented to 
a local general clinic with symptoms of an upper respi-
ratory tract infection. She was suffering from fever and 
chills, myalgia, cough, nausea, and vomiting. She was 

fi rst seen by a general practitioner, who prescribed 
antipyretics and antibiotics. After 5 days she had 
made no improvement and fi nally presented to the 
emergency unit of Imam Khomeini Hospital in Sari 
with more severe symptoms and new onset epigastric 
pain. An electrocardiogram and an abdominal ultra-
sonogram taken at this time were normal. She only 
had an elevated white blood cell count of 16.5  �  10 9  
cells/l. Thus she was discharged with an oral pre-
scription and a diagnosis of a seasonal infl uenza. 

 On the morning of 6 January her general condi-
tion had worsened and she was admitted to the emer-
gency unit of the Sari Heart Centre with respiratory 
distress and severe epigastric and chest pain, which 
radiated to the back. On physical examination she 
had a high fever at 39.5 ° C, was tachycardic at 124 
beats/min, had tachypnoea of 32 breaths/min, nor-
mal jugular pulsation, and her blood pressure was 
80/pulse mmHg (both arms), suggestive of shock. 
Lung and cardiac auscultation revealed no specifi c 
fi ndings. In the routine blood sample analysis she 
had an elevated white blood cell count of 24.7  �  10 9  
cells/l, and qualitative C-reactive protein assessment 
was positive (3 � ). The MB fraction of creatine phos-
phokinase (CPK-MB) level was elevated at 362 ng/ml 
(normal range CK-MB 0 – 3 ng/ml). The troponin 
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 Figure 1.     An electrocardiogram performed on admission to the Sari Heart Centre revealed diffuse ST-segment elevation and sinus 
tachycardia of 150 beats/min.  

  

Figure 2.     A bedside transthoracic echocardiogram shows left ventricular (LV) enlargement, right ventricle (RV) and right atrium (RA) 
diastolic collapse, and moderate to large pericardial effusion (PE) on both sides.  

level was 4.13 ng/ml (normal range  � 0.4 ng/ml) 
and the lactate dehydrogenase level was 677 IU/l (nor-
mal adult range 0 – 250 IU/l). An electrocardiogram 
showed a sinus tachycardia with diffuse ST-segment 
elevation (Figure 1). Chest X-ray revealed an increased 
cardiothoracic ratio (cardiac enlargement) with bilat-
eral clear lungs. An urgent bedside echocardiogram 
demonstrated severely compromised pump function 
(ejection fraction 15%), left ventricular enlargement, 
right ventricle and atrium diastolic collapse, and 
moderate to large pericardial effusion (Figure 2). A 
bedside abdominal ultrasonographic examination 
revealed a small amount of fl uid in the Morison pouch 
and mild right side pleural effusion. 

 Treatment was started with oseltamivir (150 mg 
twice daily), ceftriaxone (1 g twice daily), vancomycin 

(1 g twice daily; changed to 1 g daily after a rise in 
creatinine), and ranitidine (15 mg three times daily), 
and the patient was transferred to the coronary care 
unit (CCU) for further care and treatment. Before 
CCU admission a pericardiocentesis was performed 
and 150 ml of pericardial fl uid was aspirated. The 
pericardial fl uid contained 150 white blood cells/
mm 3  with 69% segmented neutrophils, 700 red 
blood cells/mm 3 , protein of 2.3 g/dl, albumin of 1.7 
g/dl, sugar of 72 mg/dl, and lactate of 4000 U/l. Real-
time polymerase chain reaction analysis of a nasopha-
ryngeal swab and pericardial fl uid was positive for the 
pandemic H1N1 2009 infl uenza virus. The patient 
was also examined for other common bacterial and 
viral respiratory agents (e.g. pneumococcus, Myco-
plasma, etc.), and the results were all negative. Sc

an
d 

J 
In

fe
ct

 D
is

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

83
.1

70
.1

02
.1

31
 o

n 
11

/1
2/

11
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



  Myopericarditis due to H1N1 virus infection   3

 On CCU admission she had severe respiratory 
failure and her arterial O 2  saturation (SaO 2 ) was 
decreased at 83%; she was intubated and put on full 
mechanical ventilation for 24 h. A central venous line 
was inserted into the right subclavian vein for central 
venous pressure (CVP) monitoring. In the CCU the 
patient was isolated for 4 days and was started on 
furosemide (20 mg twice daily), captopril (6.25 mg 
twice daily), and spironolactone (12.5 mg daily). 
Following an improvement in her general condition 
the patient was transferred to the cardiology ward. 
The patient was discharged 4 days later with a normal 
electrocardiogram and in good condition.   

 Discussion 

 Acute myopericarditis has infectious and non-infec-
tious causes. Bacterial agents such as Haemophilus 
infl uenza type b should be considered as a source in 
countries where the vaccine is not used, such as Iran 
[2]. Viruses are the most prevalent infectious causes 
of myocarditis and pericarditis. Enteroviruses, espe-
cially group B coxsackieviruses, appear to be the 
major implicated agents [4]. 

 There have already been several reports of H1N1 
cardiac involvement in different age groups [3,5 – 8]. 
Most have reported various degrees of isolated myo-
carditis with or without cardiogenic shock. They have 
suggested that the novel H1N1 infl uenza A virus is 
more associated with severe cases of myocarditis than 
previously encountered infl uenza strains [3,4]. 
Our case involved a massive pericardial effusion that 
caused cardiac tamponade and acute heart failure in 
a young healthy woman. Simultaneously we found 
elevated cardiac enzymes that confi rmed the myocar-
dial involvement in this case. This is the second case 
of fulminant myopericarditis at our clinic, presenting 
1 y after the fi rst. Also, there has been a report of an 
11-y-old girl in Italy who died of acute myopericarditis 
and cardiac tamponade due to a pandemic 2009 
H1N1 infl uenza A virus infection [4]. 

 As we saw in our case, cardiac involvement in infl u-
enza is usually reported to occur during the fi rst week 
after the onset of infl uenza symptoms [4]. Acute left 
ventricular dysfunction and cardiogenic shock are the 
main features of fulminant myocarditis that may worsen 
by cardiac tamponade in the case of myopericarditis. 
The pathogenesis of myopericarditis is not clear. Two 
main described mechanisms of myocyte damage are 
direct viral invasion and a host immune-mediated 
pathology [2,9]; the former mechanism usually plays 
the main role in cases with early cardiac involvement. 

 The diagnosis of myopericarditis is usually diffi -
cult and not reliable by physical examination alone. 
For example in our case and other previous reports, 
despite the massive pleural effusion and the severe 

heart failure, cardiovascular examination revealed no 
specifi c fi ndings [2,4]. This phenomenon may be due 
to the overlapping features of low cardiac output 
(severe myocarditis) and constrictive cardiomyopa-
thy (tamponade). Therefore, we should consider 
paramedical evaluation such as chest X-ray, electro-
cardiography, and echocardiography, even cardiac 
biopsy, in any case for whom there is a suspicion of 
cardiac involvement during the course of infl uenza 
infection. Takeuchi et al. [5] and Mavrogeni et al. [8] 
recently demonstrated that T2-weighted magnetic 
resonance imaging is more reliable than invasive car-
diac biopsy and echocardiography in the diagnosis of 
myocarditis due to the H1N1 virus and also to esti-
mate the severity and activity of the infl ammation. 

 Our study demonstrates that cardiac tamponade 
resulting from fulminant myopericarditis can occur 
during the novel H1N1 infl uenza A infection in 
young healthy adults without known predisposing 
factors. Early diagnosis and the intensive care and 
treatment of such cases can reduce the risk of further 
cardiac events. 
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