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Influenza A viral infection classically presents as pulmonary manifestations which often require symptomatic
management. It can rarely be complicated by pericarditis with concurrent pericardial effusion. We present a
unique case of myopericarditis with a pericardial effusion caused by Influenza A. Our patient was presented with
elevated troponin and BNP. Chest x-ray showed an enlargement of the cardiac silhouette and clear lungs. CT
angiography was remarkable for pericardial effusion. An echocardiogram was performed which demonstrated

SZTCIE::? mild concentric left ventricular hypertrophy with small to moderate circumferential pericardial effusion, and no
echocardiographic signs of cardiac tamponade. The significance of our case makes clinicians aware that acute
myopericarditis with concurrent pericardial effusion can lead to fatal complications such as cardiac tamponade
or cardiogenic shock if left untreated. Early diagnosis and treatment as presented in our case could reduce the
risk of such severe cardiac events from occurring.

Introduction Case presentation

Influenza is a severe viral respiratory illness that accounts for up to
300,000 deaths annually worldwide [1]. Many patients with influenza A
are asymptomatic. Some clinical presentations may vary from afebrile
respiratory symptoms to febrile illness causing clinical manifestation in
the lung, heart, brain, kidney, and liver [2]. Heart complications such as
myocarditis are rare. In a large study of 625 patients from 20 institutions
in the United States who presented with acute viral myocarditis, PCR of
cardiac samples obtained from cardiac catheterization studies showed a
viral genome in 238 (3 %) patients [3]. A total of 5 out of 238 (2 %) were
found to have influenza A viral genome by PCR. Furthermore, viral
myocarditis is commonly accompanied by some degree of pericarditis,
which is referred to as “myopericarditis” or “perimyocarditis” inter-
changeably in clinical practice [4]. Here, we present a rare clinical
manifestation of myopericarditis due to influenza A complicated with a
pericardial effusion.

A 49-year-old female presented to the emergency department for
generalized weakness, malaise, fatigue, and worsening dyspnea with
exertion and pleuritic pain. The patient also endorsed intermittent fevers
which have since been resolved. On admission, the patient’s blood
pressure was 144/101 mmHg, heart rate 108 beats per minute, respi-
ratory rate 22 breaths per minute, body temperature 36.6°C, and an
oxygen saturation of 98 % on ambient air. Her physical exam was
unremarkable.

The patient had no significant past medical history except for viti-
ligo. She denied any other autoimmune disease. However, seven days
prior to this admission, the patient was seen at the emergency depart-
ment with a fever, sore throat, and headache. On that visit, she tested
positive for influenza A (QAIGEN QIAstat-Dx Respiratory Panel Plus)
and was treated with one-time dexamethasone 10 mg oral, and acet-
aminophen 975 mg once, and subsequently discharged (Fig. 1).

On laboratory findings, the patient had elevated baseline troponin of
2454 ng/L, 2-hour troponin 2506 ng/L with delta of 53, elevated BNP
132 pg/L, as well as normal complete metabolic panel, ESR, CRP and

Abbreviations: EF, Ejection fraction; CV, cardiovascular; MI, myocardial infraction; ESR, erythrocyte sedimentation rate; CRP, c-reactive protein; TSH, thyroid

stimulating hormone.
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TSH. Complete blood count showed a decreased red blood count of
5.29 x 10%/uL, and decreased hematocrit of 48.3 % with MCV 91.3 fL.
Initial electrocardiogram showed sinus tachycardia with right axis de-
viation and low voltages with a ventricular rate of 108 and QTc 420
(Fig. 2). Chest x-ray showed an enlargement of the cardiac silhouette
and clear lungs. CT angiography was remarkable for pericardial
effusion.

A transthoracic echocardiography (TTE) was performed which
demonstrated mild concentric left ventricular hypertrophy, ejection
fraction (EF) of 65-70 %, small to moderate circumferential pericardial
effusion, and no echocardiographic signs of cardiac tamponade
(Fig. 3A). Using PCR QAIGEN QIAstat-Dx Respiratory Panel Plus, the
serum virology was positive for influenza A (indicating subtype/sero-
type can be either H2N2, H5N3, or H10N7), but negative for influenza A
serotypes H1, HIN1/pdm09, and H3. The patient also had positive IgG
antibodies for CMV (CMV Ab IgG >10 unit/L), EBV (Nuclear Ab IgG 303
unit/L, Viral Ag VCA IgG 63.7 unit/L), and parvovirus-19 (IgG 6.5 unit/
L), but negative IgM antibodies for those viruses indicating the patient
had a prior infection.

The patient was started on antiviral therapy with oseltamivir 75 mg
twice a day for 5 days, colchicine 0.6 mg twice daily for 30 days, and
ibuprofen 600 mg three times a day for 5 days. Before discharge, a TTE
demonstrated remarkably reduced pericardial effusion (Fig. 3B). The
patient showed progressive clinical improvement.

At a one-month cardiology follow-up, the repeat TTE showed a sig-
nificant reduction of pericardial effusion (Fig. 4). Clinically, the pa-
tient’s dyspnea also had resolved.

Discussion

Influenza is a severe viral respiratory illness that accounts for up to
300,000 deaths annually worldwide [1]. While many cases of influenza
A are asymptomatic, clinical presentations range from mild respiratory
symptoms to severe febrile illness affecting multiple organs [2]. Heart
complications such as myocarditis are rare [3].

Different influenza A serotypes are associated with causing myo-
pericarditis. A literature review conducted by Radovanovic et al.
showed a majority of the reported myopericarditis was due to influenza
A followed within the influenza subtype no reported and influenza
H1N1 [4]. In our study, the PCR that was used to detect the influenza A
was the QIAstat-Dx Respiratory Panel Plus, which is a multiplex nuclei
acid test intended to detect and identify multiple respiratory viral
nucleic acid in nasopharyngeal swabs. This PCR tested for influenza A,
influenza A H1, influenza A H3, influenza A HIN1/pdm09, and Influ-
enza B. Our patient was only positive for influenza A with this test. Per
the equipment manual, positive influenza A is indicative of either H2N2,
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H5N3, or H10N7 subtypes|5].

Influenza A-associated myopericarditis can be fatal leading to
cardiogenic shock, cardiac tamponade, or death [4]. In a literature re-
view, between 1951 and 2021, 58 of 75 cases of patients between 11 and
49 with either influenza A/B myopericarditis or isolated pericarditis
initially presented with tachycardia, hypotension, chest pain and dys-
pnea [4]. The literature review also showed that in 63.8 % of the cases
with myopericarditis patients had cardiogenic shock with or without
cardiac tamponade[4]. While our patient was hypertensive and lacked
generalized chest pain symptoms, she was tachycardic and dyspneic,
which is considered atypical. Furthermore, our patient presented with
pericardial effusion, which had not evolved to tamponade or cardio-
genic shock. This may partly be due to the fact the patient returned to
the emergency department after feeling dyspneic with exertion before
symptoms worsened.

Moreover, according to the European Society of Cardiology, the
diagnosis of myopericarditis is made clinically if a patient has defined
criteria for acute pericarditis showing elevated biomarkers of myocar-
dial injury without newly developed focal or diffused impairment of the
left ventricular function on TTE [6]. Our patient presented with wors-
ening shortness of breath, elevated cardiac markers (troponin baseline
2454 ng/L and troponin 2-hour 2506 ng/L), and echocardiography
showing a pericardial effusion with an ejection fraction of 65-70 %
making the presentation consistent with that seen in previous literature.

The management of myopericarditis is similar to pericarditis. Our
patient was treated with colchicine 0.6 mg twice daily for 30 days, and
ibuprofen 600 mg three times a day for 5 days. The literature recom-
mends empirical anti-inflammatory therapies such as aspirin
1500-3000 mg/day or NSAIDs (ibuprofen 1200-2400 mg/day or indo-
methacin 75-150 mg/day) to control chest pain. In contrast, cortico-
steroids are prescribed as the second choice in cases with
contraindication, intolerance, or failure of aspirin/NSAIDs [6]. In the
setting of myopericarditis, it is recommended to reduce dosages of
aspirin/NSAID because animal models of myocarditis have shown
aspirin/NSAIDs to be non-efficacious and may enhance inflammation
and thus increase mortality [6].

The question arises if the use of colchicine is an effective adjunct
therapy to myopericarditis. According to the literature review of 78
cases of influenza A/B myopericarditis and isolated pericarditis between
1951 and 2021, 17.3 % of cases used NSAIDs, 16 % used corticosteroids
and 10.7 % used colchicine. In another study of an experimental model
using C57BL6/j mice of viral myocarditis secondary to coxsackievirus
virus found that colchicine reduced cardiac markers from myocardial
injury (ie troponin), improved left ventricular ejection fraction, and
reduced inflammatory markers without exacerbation of the viral agent
[7].

Day 8: Admission

Fig. 1. Timeline of events.
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Fig. 2. EKG. Electrocardiogram demonstrating sinus tachycardia with right axis deviation and low voltages with a ventricular rate of 108 and QTc 420.

+ Dist 1.11cm

N et Y AV B Y SN Y S ¥
V1 128 1 > L

21

Fig. 3. A. Transthoracic echocardiography Prior to treatment the distance between the outer border of the apex and pericardium showed a small to moderate
pericardial effusion. B. Transesophageal echocardiography 2 days later demonstrated reduction of pericardial effusion.

Our patient had influenza A which precipitated the patient’s myo-
pericarditis and was also treated with oseltamivir 75 mg twice a day for
5 days. In a literature review that investigated 78 cases of influenza,
myopericarditis and pericarditis, antivirals such as oseltamivir (n = 33,
44 %), peramivir (n-6,8 %), or zanamivir (n = 3,5 %) were used in half
of the cased and with four cases receiving a combination of two. In
addition, a study investigated the efficacy and safety of oseltamivir in
treating influenza-infected high-risk populations; those with chronic
pulmonary or cardiac disease at risk of serious influenza-related com-
plications such as bronchitis, asthma, pneumonia, and myocarditis. The
study showed viral shredding was reduced by 70 % in oseltamivir-
treated at-risk patients and reduced the duration of febrile illness, and
individual influenza symptoms and respiratory complications [8]. The
question begets whether cardiac complication can be reduced with

addition of antiviral medication. A study conducted by Ward et al.
established that oseltamivir treatment for influenza inpatient with car-
diac history significantly reduced the risk of recurrent CV events such as
(ML, angina pectoris, stroke, health failure and sudden cardiac death)
[9]. With this information, if the patient was started on anti-viral
treatment on her initial presentation to the ED, it may have prevented
the further cardiac complications. However, when the patient presented
during her initial presentation (day 0, see Fig. 1), she presented with
generalized symptoms of fever, sore throat and headache without
increased oxygen requirements with a positive PCT test for influenza A.
Due to the ongoing symptoms she received a onetime dose of dexa-
methasone 10 mg oral solution, a one-time dose of Tylenol 975 mg, with
discussion on symptom management in the outpatient setting and was
discharged from the emergency department.
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Fig. 4. Transthoracic echocardiography 1 month later demonstrated significant
reduction of pericardial effusion.

Lastly, our patient was presented with concurrent pericardial effu-
sion in the setting of influenza-associated myopericarditis. She had a
TTE completed to rule out cardiac tamponade and to assess cardiac
hemodynamics. Fortunately, our patient showed mild pericardial effu-
sion which improved with medical treatment (Fig. 3A, B, Fig. 4). It is
important to note that after 2 days there was some reduction on the
second TTE (Fig. 3B), but findings on echocardiography are susceptible
to user-variability and varies in measurement between echocardiog-
rapher and readers. Therefore, a repeat TTE in one month did show a
more significant reduction compared to prior TTE (Fig. 4), which is
reasonable to conclude that treatment contributed to clinical improve-
ment. In addition, the patient was not given diuretics.

Cardiac tamponade is a rare manifestation of the disease process. The
recommendation for pericardial effusion is target therapy for the etiol-
ogy and aspirin/NSAIDs/colchicine is recommended when the pericar-
dial effusion is associated with systemic inflammation [6].

Conclusion

Pericardial effusion associated with myopericarditis is a rare occur-
rence in those with influenza A. Our case report makes clinicians aware
that acute myopericarditis with concurrent pericardial effusion can lead
to fatal complications such as cardiac tamponade or cardiogenic shock.
Early diagnosis and treatment as presented in our case could reduce the
risk of such severe cardiac events occurring. It may be prudent to
investigate further regarding cardiogenic shock or death stratification
for patients with Influenza A-associated myopericarditis due to the high
morbidity and mortality risk. In addition to classic pericardial treatment
with aspirin/NSAIDS/colchicine, patients with influenza A infection
should be placed on antiviral medications such oseltamivir as studies
have shown to reduce pulmonary complications.
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