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A b s t r ac t
The viral infection during influenza includes several complications like primary pneumonitis, ARDS, bacterial pneumonia, otitis media along
with severe increase in the ongoing chronic conditions. Fulminant myocarditis as a primary manifestation of H1N1 is rare. We are reporting
four cases that developed fulminant viral myocarditis caused by the H1N1 strain of influenza. These four cases were reported between October
2018 and November 2018, during the post-flood time in Kerala.
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I n t r o d u c t i o n
The viral infection during influenza includes several complications
like primary viral pneumonia, ARDS, bacterial pneumonia, otitis
media along with severe increase in the ongoing chronic conditions.
Illness tends to be most severe in the elderly, infants and young
children, as well as immunocompromised hosts.1 Fulminant
myocarditis is an unusual complication and is generally detected
along with circulatory collapse or at autopsy in patients with
influenza-associated fatal outcomes. In literature, few case reports
and case series of fulminant myocarditis have been reported.2 There
are rare cases of influenza-induced cardiogenic shock, and large
number of cases were caused by A/H1N1 flu-associated fulminant
myocarditis during the 2009 pandemic. A total of 184 cases of
patients suffering from influenza myocarditis are reported in the
literature (2009–2017/2018), including 65 cases since the 2009
pandemic.3 We report four cases that developed fulminant viral
myocarditis triggered by the H1N1 strain of influenza.

C a s e  D e s c r i p t i o n
Case 1
A 23-year-old female who presented with complaints of fever, cough,
and fatigue for 2–3 days was treated in a primary care center and
was subsequently referred to our institution in view of worsening of
fever, breathlessness, and cough. She had no known comorbidities.
On arrival, she was febrile with tachycardia, hypotensive and
tachypneic. The initial echocardiography revealed hypercontractile
left ventricle (LV) with good LV systolic function without evidence
of pericardial effusion. Initial trop I was negative. Her hypotension
worsened and she was started on ionotropes—noradrenaline and
adrenaline. She was intubated in view of her worsening general
condition. Repeat echocardiography was done within 4 hours
of admission that showed global LV dysfunction and pericardial
effusion. ECG was suggestive of myopericarditis (Fig. 1). Chest X-ray
findings were suggestive of pulmonary congestion. She was treated
with negative pressure isolation, oseltamivir 150 mg twice daily
dose, and other supportive measures. Piperacillin-tazobactum and
azithromycin were started empirically suspecting the possibility of
bacterial pneumonia. Her general condition further deteriorated
and she developed refractory hypotension. Despite intensive
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therapy, she developed cardiac arrest within 24 hours of admission
from which she was not revivable. Nasopharyngeal and throat
swabs for H1N1 RT-PCR were positive.

Case 2
A 27-year-old female presented with complaints of fever,
abdominal discomfort of 1-day duration, and one episode of
loose stools that was treated in a primary care center and was
referred to our institution in view of worsening hypotension and
tachypnea. She had no known comorbidities. On arrival, she was
febrile with tachycardia, hypotensive and tachypneic. Bedside
echocardiography revealed severe LV dysfunction. Initial trop I was
positive. ECG was suggestive of myocarditis (Fig. 2). Chest X-ray
findings were suggestive of pulmonary congestion (Fig. 3). She
was intubated in view of her worsening general condition. She was
treated with oseltamivir 150 mg twice daily dose, negative pressure
isolation and other supportive measures. Piperacillin-tazobactum
and azithromycin were started empirically suspecting the possibility
of bacterial pneumonia. She further developed hypotension for
which noradrenaline and adrenaline were started. Despite intensive
therapy, she developed cardiac arrest within 24 hours of admission
from which she was not revivable. Nasopharyngeal and throat
swabs for H1N1 RT-PCR were positive.
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Fig. 1: ECG of Case 1

Fig. 2: ECG of Case 2

Case 3

Case 4

A 61-year-old male with complaints of fever of 1-day duration
followed by dyspnea was treated in a primary care center and
was referred to our institution in view of worsening desaturation
and tachypnea. He had a history of coronary artery disease,
post-percutaneous transluminal coronary angioplasty (PTCA),
diabetes mellitus, and hypertension. On arrival, he was febrile and
had accelerated hypertension and pulmonary edema. Bedside
echocardiography revealed severe LV dysfunction. Initial trop
I was positive. He was treated as a case of acute left ventricular
failure (LVF) precipitated by sepsis/myocarditis. He was treated
with meropenem, levofloxacin, oseltamivir 150 mg twice daily
dose, and other supportive measures. His general condition
further deteriorated and he developed multiple organ dysfunction
syndrome (MODS). Despite the intensive therapy, he developed
cardiac arrest. Nasopharyngeal and throat swabs for H1N1 RT-PCR
were positive.

A 24-year-old female, with no comorbidities, presented with
complaints of fever, cough, and fatigue for 2–3 days, was treated
in a primary care center and was subsequently referred to our
institution in view of worsening of fever, breathlessness, and
cough. On arrival, she was febrile with a heart rate of 146/minute,
hypotensive and tachypneic (with the respiratory rate of 36/minute)
(Fig. 4). Bedside echocardiography revealed severe LV dysfunction.
Initial trop I was positive. Her hypotension worsened and she was
started on dobutamine, noradrenaline, and adrenaline. She was
intubated in view of her worsening general condition. Considering
the possibility of sepsis with hypotension, she was started on
meropenem, azithromycin, and oseltamivir 150 mg twice daily.
ECG was suggestive of myocardial injury, most likely due to
myopericarditis. Despite intensive therapy, she developed cardiac
arrest within 24 hours of admission from which she was not revivable.
Nasopharyngeal and throat swabs for H1N1 RT-PCR were positive.
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Fig. 3: Chest X-ray of Case 2

Fig. 4: Chest X-ray of Case 3

D i s c u s s i o n

therapy as treatment in acute viral myocarditis in pediatric
population. But there is no consensus in the literature. 8 In the
first two and the fourth cases, fever was followed by an acute
onset of cardiac dysfunction, abnormal cardiac biomarkers, and
ECG changes suggesting diffuse myocardial injury in healthy
young adult, which is suggestive of myocarditis. In the third
case, the patient developed sepsis-related myocardial injury
due to H1N1. The prodromal symptoms coupled with positive
laboratory findings highly suggest the H1N1 influenza as the
primary cause for both the cases. Our documented four cases of
H1N1 developed myocarditis within a 60-day period, compared
with our previous experience that raised the possibility of more
atypical presentation. A high index of suspicion of myocarditis is
warranted in such scenarios. Personal protection, proper hygiene,
and adequate preventive care measures (like personal protection
equipment, chemoprophylaxis, proper isolation, and vaccination)
should be taken by the healthcare providers.

The viral infection during influenza includes several complications
like primary viral pneumonia, ARDS, bacterial pneumonia,
otitis media along with severe increase in the ongoing chronic
conditions. Illness tends to be most severe in the elderly, infants
and young children, as well as immunocompromised hosts.
The characteristics of influenza A (H1N1) include high activity
during summer season in north, high mortality rates among
healthy young adults, and high incidence of viral pneumonia.1
Acute myocarditis is a well-known, though rare, manifestation
of numerous viral infections having wide range of symptoms
and clinical features. Fulminant myocarditis is an unusual
complication and is generally detected along with circulatory
collapse or at autopsy in patients with influenza-associated
fatal outcome. In literature, few case reports and case series of
fulminant myocarditis have been reported. 2 The occurrence of
myocardial association in influenza infection ranges from 0% to
12%.4 Fulminant myocarditis may present with fatal arrhythmias,
atrioventricular block, and/or varying degrees of cardiogenic
shock. 5 Influenza-induced cardiac shock occurs very rarely
and most of the cases were initiated by A/H1N1 flu-associated
fulminant myocarditis during the 2009 pandemic. The number of
cases in which patients suffer from influenza myocarditis are 184
(2009–2017/2018), including 65 cases since the 2009 pandemic: 144
related to A/H1N1 virus, 5 to A/H3N2 virus, 25 to A virus (serotype
not reported), and 10 to B virus. Fifty-one percent of the cases
were reported in women followed by their mean ± SD age of
33 ± 17 years. Cardiogenic shock, new-onset heart failure, chest
pain-inducing acute coronary syndrome, cardiac tamponade,
electric storm, atrioventricular block, and sudden death are some
of the main clinical presentations. 3 Pathophysiology of influenza
virus-associated myocarditis is unclear and might include a
direct impact of influenza viral infection, proinflammatory
cytokines, and endothelial cell dysfunction.6 Supportive care
remains the mainstay of the treatment. Mild cases rarely require
vasopressor support, whereas fulminant myocarditis may
necessitate supportive actions like intra-aortic balloon pump
and extracorporeal membrane oxygenation therapy to attain
hemodynamic stability.7 There have been reports of the use of
high-dose intravenous immunoglobulin and immunosuppressive
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C o n c lu s i o n
In our four cases of fulminant myocarditis, the prodromal
symptoms were minimal and the duration of fever was very short.
The presentation of four such cases in a span of 60 days is also
a matter of concern. A high index of suspicion of myocarditis is
warranted in such scenarios. A proper surveillance system is also
necessary. Personal protection and proper hygiene and adequate
preventive care measures (like personal protection equipment,
chemoprophylaxis, proper isolation, and vaccination) should be
taken by healthcare providers. Early referral of such cases to the
tertiary center should be done.
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