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Abstract: Emergency department physicians uncommonly associate myopericarditis with bacterial
infection and, even more rarely, encounter myopericarditis caused by meningococcal infection. This
case report describes a 38-year-old man who presented with chest pain, electrocardiographic changes,
and cardiac biomarkers consistent with acute myopericarditis and rapidly developed central nervous
system symptoms that were concerning for acute bacterial meningitis. The diagnosis of Neisseria
meningitidis infection was confirmed by blood cultures. Once identified, the patient made a full
recovery following a course of intravenous antibiotic therapy. This case underscores the difficulty of
diagnosing this rare, but potentially life-threatening, condition in the emergency department.
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1. Introduction

Disseminated meningococcal infection is a rare, life-threatening disease caused by the
gram-negative aerobic diplococcus bacteria Neisseria meningitidis [1,2]. Although meningo-
coccal meningitis and meningococcemia are the two most common clinical syndromes
associated with primary infection, uncommonly, extra-meningeal manifestations, such
as acute bacterial pericarditis or myopericarditis, have been reported [2]. Acute bacterial
myopericarditis from N. meningitidis can be classified into three groups based on the patho-
physiologic process, including isolated (primary) meningococcal pericarditis, disseminated
(secondary) meningococcal pericarditis, and reactive (immune-reactive) meningococcal
pericarditis [3]. Herein, we describe a case of a 38-year-old man who initially presented to
the emergency department with concern for acute ST-segment elevation myocardial infarc-
tion. Following a negative cardiac catheterization, he was subsequently diagnosed with
acute myopericarditis and concomitant acute bacterial meningitis due to hematogenous
disseminated N. meningitidis infection.

2. Case Report

A 38-year-old Hispanic male, who was employed as a restaurant server, presented
with acute chest pain via ambulance to our emergency department. He had no past medical
problems and denied tobacco use, significant alcohol consumption, or recreational drug use.
His chest pain was reported to be in the substernal and upper epigastric region without
radiation to other areas, which had begun less than 24 h prior to arrival. The pain was
intermittent, was rated six out of ten in pain intensity, and lasted one to two hours at a time
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prior to spontaneous resolution. It was accompanied by subjective fever, neck pain, and
nausea and overall, felt “like I was getting the flu”. The patient’s chest pain had acutely
worsened at 3:00 am the morning of presentation, and when dyspnea started hours later,
he called an ambulance to bring him to the closest emergency department. He was unsure
if the pain improved with prehospital-administered aspirin and sublingual nitroglycerin.
A physical examination revealed a blood pressure of 140/70 mm Hg, a heart rate of
90/min, a respiratory rate of 20/min, and a temperature of 100.5 °F (38.1 °C). He appeared

This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Emerg. Care Med. 2024, 1, 95-102. https:/ /doi.org/10.3390/ecm1020013 https:/ /www.mdpi.com/journal /ecm


https://doi.org/10.3390/ecm1020013
https://doi.org/10.3390/ecm1020013
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ecm
https://www.mdpi.com
https://doi.org/10.3390/ecm1020013
https://www.mdpi.com/journal/ecm
https://www.mdpi.com/article/10.3390/ecm1020013?type=check_update&version=1

Emerg. Care Med. 2024, 1 9

to be in mild distress from pain, but otherwise, appeared well. The examination was notable
for moderate tenderness in the epigastrium, and his skin was noted to be mildly flushed
and diaphoretic. The remainder of his examination (including neck, cardiopulmonary,
vascular, and neurologic) was unremarkable.

The patient’s initial electrocardiogram (ECG) (Figure 1) showed concave-upward
ST segment elevation in all leads, except leads III, aVR, and V1, and was interpreted
as suspicious for acute ST-segment elevation myocardial infarction (STEMI). An emer-
gency department point-of-care cardiac ultrasound revealed no significant pericardial
fluid, normal left ventricular contractility, and normal chamber sizes. A portable chest
radiograph showed normal heart size and mediastinum and was without pneumothorax,
pulmonary infiltrates, or effusions. Initial labs were notable for a white blood cell count of
10.6 x 103/mcL (normal range 4.5 to 11.5 x 10°/mcL) with 61% segmented neutrophils
and 23% bands, potassium 2.8 mmol/L (normal range 3.6 to 5.0 mmol/L), total bilirubin
4.5 mg/dL (normal range 0.2 to 1.2 mg/dL), and cardiac troponin I 0.11 ng/mL (nor-
mal < 0.04 ng/mL). His cardiac troponin levels eventually peaked at 4.54 ng/mL and
then declined to 2.98 mg/mL prior to discharge. Cardiac catheterization was emergently
performed on admission but revealed no flow-limiting coronary artery disease. Subsequent
labs were notable for an erythrocyte sedimentation rate of 82 mm/h (normal < 20 mm/h)
and a C-reactive protein level of 31.4 mg/L (normal < 5 mg/L). The patient was admitted
with the presumptive diagnosis of viral myopericarditis and started on Colchicine and a
non-steroidal anti-inflammatory.
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Figure 1. Presenting EKG with diffuse ST segment elevation and PR segment depression consistent
with acute pericarditis. Note: downsloping TP segment in V3 (Spodick’s sign) and PR segment
elevation followed by deep QS wave in aVR (“knuckle sign”).

On hospital day 2, our patient complained of back and neck pain. Blood cultures,
which were obtained 1 day earlier, returned positive for gram-negative diplococci, prompt-
ing the addition of ceftriaxone 2 g IV to his treatment.

On hospital day 3, he complained of diplopia. A magnetic resonance image (MRI) of
his brain was obtained, revealing several areas of mild diffuse leptomeningeal enhance-
ment, as well as restricted diffusion within the posterior horns of the lateral ventricles
(Figure 2) and frontal subcortical region, consistent with meningitis with ventriculitis. A
lumbar puncture was performed, revealing a white blood cell count of 3640 cells/mcL
(normal 0-5 cells/mcL), a red blood cell count of 135 cells/mcL (normal 0-5 cells/mvL), a
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protein level of 300.5 mg/dL (normal 15-40 mg/dL), and a glucose level of <10 mg/dL
(normal 50-80 mg/dL). His final blood cultures, confirmed by the California Emerging
Infections Program, which performs active bacterial core surveillance for our county, grew
Neisseria meningitidis (serotype unavailable). Transthoracic echocardiography did not reveal
a significant pericardial effusion; thus, no pericardial fluid sample was obtained. He was
continued on ceftriaxone for two weeks and colchicine for three months. The Department
of Public Health was notified so that the patient’s family, hospital staff, and the patient’s
coworkers were able to receive post-exposure chemoprophylaxis for meningococcal infec-
tion. Additional information included that the patient revealed that he had not received a
meningococcal vaccine in the past. Clinic visits from two months after discharge showed
full and complete recovery, including the absence of diplopia. His final diagnosis was dis-
seminated meningococcal infection involving the pericardium, myocardium, and meninges
(i.e., meningococcal myopericarditis).

Figure 2. MRI showing leptomeningeal inflammation and restricted diffusion in the posterior horns
of the lateral ventricles consistent with meningitis with ventriculitis.

3. Discussion

N. meningitidis is a gram-negative diplococci with 13 serotypes and is capable of
colonizing the nasopharyngeal surface membrane in humans. Whereas half a million cases
of infection with N. meningitidis occur worldwide every year [4], the rates of meningococcal
infection in the United States have significantly declined since the 1990s and remain low [2].
In 2019, there were about 375 total cases of meningococcal disease reported (incidence rate
of 0.11 cases per 100,000 persons) [5]. Six serotypes account for the majority of cases of
life-threatening disease worldwide (serogroups A, B, C, W-135, X, and Y), with serogroups
B, C, and Y causing most of the illness seen in the United States [5]. Meningeal infection,
resulting from hematogenous spread, is similar to other forms of acute bacterial meningitis,
with a sudden onset of headache, fever, and neck stiffness, sometimes accompanied by
nausea, vomiting, photophobia, and altered mental status. Less commonly, N. meningitidis
can produce a devastating septicemia (i.e., meningococcemia), resulting in skin and soft
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tissue necrosis, hearing loss, and multi-organ system failure, along with the ultra-rapid
development of shock and death, sometimes within 12-24 h of the initial symptomes.
Additionally, extra-meningeal infection due to N. meningitidis can result in pneumonia,
septic arthritis, conjunctivitis, otitis media, epiglottitis, urethritis, and pericarditis [2]. The
overall mortality associated with N. meningitidis infection is approximately 10-15% [2,6].
In addition, significant morbidity is seen in an additional 11-19% of patients [2,6] and
includes digit and limb loss, hearing loss, visual impairment, motor nerve deficits, seizures,
and cognitive dysfunction, including educational difficulties, developmental delays, and
behavioral problems [7].

N. meningitidis infection most often affects pediatric or adult patients in close living
quarters, such as school dormitories, military barracks, homeless shelters, long-term care
facilities, and prisons [2,8]. Although people of any age are at risk for infection, the rates of
infection are highest in children younger than 1 year old, with a second peak in adolescence.
Among adolescents and young adults, those 16 through 23 years old have higher rates
of meningococcal disease [8]. Human exposure to meningococcal infection depends on
having close contact with someone who is infected or can arise from close contact with a
healthy person colonized with N. meningitidis within the environment. Person-to-person
transmission occurs through respiratory, saliva, or throat secretions.

The prevalence of nasopharyngeal carriage is 5-10% under non-epidemic conditions in
the United States [9]. In closed populations, such as amongst military recruits, carriage rates
can reach up to 50% [10]. Long-term asymptomatic carriage is an important factor that may
lead to the development of invasive disease by increasing the risk of transmission of the
bacteria to susceptible individuals. The results of research that evaluated the effectiveness of
immunoprophylaxis in suppressing the carriage of N. meningitidis in a military environment
showed that asymptomatic carriers are a major source of meningococcal infection [11].

Because of the risks of severe morbidity and death, effective antibiotics should be
administered promptly to patients suspected of having meningococcal disease. Empiri-
cal therapy for suspected meningococcal disease should include an extended-spectrum
cephalosporin, such as cefotaxime or ceftriaxone [5]. Depending on the severity of illness,
patients with meningococcemia may require breathing support and vasopressors, as well
as wound care and, in some cases, surgery to remove necrotic tissue.

The most powerful weapon we have to prevent meningococcal disease is meningo-
coccal vaccines. In the United States, there are three available, including the meningitis
A CW Y vaccine (MenACWY), the meningitis B vaccine (MenB), and the meningitis A
B C WY vaccine (MenABCWY). The Centers for Disease Control and Prevention (CDC)
recommends that all 11- to 12-year-olds should obtain a MenACWY vaccine, with a booster
dose at 16 years old [12]. Teens and young adults (16 through 23 years old) may also obtain
a MenB vaccine. Those who are receiving MenACWY and MenB vaccines at the same visit
may instead obtain a MenABCWY vaccine. The CDC also recommends meningococcal
vaccination for other children and adults who are at an increased risk of meningococcal
disease. Routine immunization against meningococcal disease has resulted in over a 90%
drop in the incidence of this infection [12]. Close contacts, including people in the same
household, roommates, and anyone with direct contact with a patient’s oral secretions, of
someone with meningococcal disease should receive prophylactic antibiotic treatment with
a single dose of ceftriaxone or ciprofloxacin or be prescribed rifampin (four doses over
2 days) to help prevent infection transmission [5].

The combination of myopericarditis and meningitis is rare; however, it has been
previously reported in the literature [13-35]. Such a combination has historically been the
result of untreated meningococcal bacteremia; thus, it has become remarkably unusual
with appropriate antibiotic treatment and routine vaccination. Meningococcal pericardial
disease was first reported in 1918. In this initial report, 12 out of 280 cases of meningococcal
meningitis were noted to have concurrent pericarditis [36]. In a larger case series involving
military recruits at a United States Army Hospital in Fort Dix, New Jersey, which was
published in 1971, 17 cases of pericarditis were found in 334 cases of meningococcal



Emerg. Care Med. 2024, 1

99

meningitis [37]. A review of laboratory samples at the National Reference Center for the
Meningococci in Paris, France, which was conducted from 1999 to 2002, identified that out
of 2089 cases of meningococcal infections, only 6 cases showing isolated myopericarditis
and an additional 7 cases having both myopericarditis and meningitis were identified [38].
Our case report is only one of a dozen or so in which acute myopericarditis was the
presenting symptom in a patient who was subsequently diagnosed with acute bacterial
meningitis due to N. meningitidis.

There are three proposed mechanisms in which N. meningitidis can result in peri-
carditis, including isolated (primary) meningococcal pericarditis, disseminated (secondary)
meningococcal pericarditis, and reactive (immune-reactive) meningococcal pericarditis [3].
Isolated meningococcal pericarditis is a purulent pericarditis with positive pericardial or
blood cultures for N. meningitidis without evidence of meningeal involvement or clinical
manifestations of meningococcemia. Pericardial effusion and/or tamponade can be seen in
cases of isolated meningococcal pericarditis. Disseminated meningococcal pericarditis is a
consequence of direct pericardial invasion secondary to bacteremia. It appears as a compli-
cation of widespread, clinically manifested meningococcal disease; however, rarely, as in
the case presented, it can be the presenting symptom. Significant pericardial effusion with
tamponade is uncommon. The prognosis of both isolated and disseminated meningococcal
pericarditis is good when antibiotics are initiated promptly and in cases without significant
pericardial effusion [3,20]. Reactive meningococcal pericarditis typically occurs 1-2 weeks
after the treatment of an N. meningitidis infection. A sterile pericardial effusion may result
from the progressive accumulation of fluid around the heart. Simultaneous foci of aseptic
inflammation, such as pleura, joints, and skin, may be present. Reactive meningococcal
pericarditis is usually more severe than the other two forms of meningococcal pericarditis
and is often complicated by tamponade [3].

The clinical presentation of meningococcal infection is largely dependent on the host,
environment, and pathogen factors. The most common presenting symptoms of acute
meningococcal pericarditis are chest pain (80%), fever (70%), and dyspnea (50%) [3]. Chest
pain is typically abrupt in onset, pleuritic and/or sharp in character, substernal or left
precordial in location, may radiate to the neck, arm, or jaw, and is improved by leaning
forward and worsened by lying supine [39,40]. Pain that radiates to the trapezial ridge is
likely pericarditis because the phrenic nerve that innervates these muscles traverses the
pericardium [40]. On physical examination, patients may appear anxious or uncomfortable
and may have sinus tachycardia and low-grade fever. Heart sounds may be muffled if a
pericardial effusion is present, and a pericardial friction rub caused by friction between the
two inflamed pericardial layers, may be appreciated [39,40].

Classic electrocardiographic findings in acute pericarditis include diffuse, concave-
upward ST segment elevation with an upright T wave and PR segment depression (typically
in all leads except aVR and V1). A downsloping TP segment (Spodick’s sign) has been
associated with acute pericarditis [41,42]. The lead aVR may display PR segment elevation
and ST segment depression (“knuckle sign”) [43]. Supporting laboratory features include
an elevated white blood cell count, ESR, and CRP. An abnormal cardiac troponin indi-
cates myocardial involvement (i.e., myopericarditis). Cardiac function is not impaired on
echocardiography; however, a small, medium, or large pericardial effusion may be seen. Al-
though pericardial inflammation can be identified on a cardiac CT or MRI, acute pericarditis
remains a clinical diagnosis based on the presence of two out of four cardinal features,
including (1) characteristic chest pain, (2) pericardial friction rub, (3) electrocardiographic
findings, and (4) pericardial effusion on echocardiography [39].

As seen with our case, it can be challenging to distinguish acute myocardial infarction
from acute myopericarditis in the emergency department. There is significant overlap
in age (although myopericarditis is generally seen in younger adults), clinical features,
initial electrocardiogram (ECG), and cardiac biomarkers [40]. The presence of a low-
grade temperature and flu-like symptoms and the lack of anatomically reciprocal ST
segment depression in our patient were subtle clues that were not appreciated initially.
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In our patient, the emergency department providers reasonably, but hastily, activated the
cardiac catheterization lab to exclude the life-threatening diagnosis of acute ST-segment
elevation myocardial infarction. Once flow-limiting coronary artery disease as a cause
for the presentation was eliminated, the diagnosis of acute myopericarditis became more
apparent. Our patient continued to have a fever with worsening neck and back pain and
developed diplopia, which resulted in an MRI, followed by a lumbar puncture and the
correct diagnosis. In our patient, there was no definitive evidence of Neisseria in the CSF
(likely sterilized from the administration of antibiotics); however, the cerebrospinal fluid
profile was consistent with acute bacterial meningitis, and the patient’s blood cultures grew
this organism. The patient ultimately had a benign course with full and complete recovery.
A clinic visit two months after his initial illness found this patient to be asymptomatic
without any recurrent cardiac or neurologic symptoms.

4. Conclusions

Although infection with N. meningitidis typically presents with acute bacterial menin-
gitis or, less commonly, meningococcemia, hematogenous spread to other organs is possible
and can pose a diagnostic challenge. We present a case of a 38-year-old male whose initial
symptoms were believed to be consistent with acute ST-segment elevation myocardial
infarction and who underwent cardiac catheterization.

Following a negative result, he was subsequently diagnosed with acute myopericardi-
tis, which was presumed idiopathic or viral in etiology. During hospitalization, blood
culture and lumbar puncture results were consistent with concomitant meningococcemia
and acute bacterial meningitis. Emergency medicine, internal medicine, pediatric, car-
diology, and infectious disease physicians should consider this rare association when
confronted by patients with simultaneous cardiac, neurologic, and infectious symptoms. In
our patient, the early recognition and treatment of meningococcal infection resulted in a
favorable clinical outcome.
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