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Mycoplasma myocarditis presenting with sustained SVT
and acute heart failure without signs of myocardiocytolysis
and extra-cardiac disease
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Mycoplasma myocarditis is a rare but potentially serious condition that can cause
inflammation of the heart muscle, leading to arrhythmia and heart failure. It is
important to consider this condition in the differential diagnosis of young pa-
tients presenting with unexplained signs of heart failure and SVT, even in the
absence of signs of myocardiocytolysis and extra-cardiac disease.
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portion of patients remain asymptomatic, pauci-symptomatic, or exhibit vary-
ing presentations. M. Pneumoniae manifestations can affect different systems,
including the heart, with the potential to lead to high degree of morbidity and
debilitating sequelae. Here we present an atypical case of M. Pneumoniae associ-
ated myocarditis which presented with sustained refractory SVT, symptoms of
heart failure, and with no signs of myocardiocytolysis, pulmonary involvement,
or systemic infection. Given the lack of signs of myocardial inflammation, the
patient was initially misdiagnosed with tachycardia induced cardiomyopathy
(TIC), but later correctly diagnosed after showing signs of pneumonia during the
hospitalization. The patient received the appropriate antibiotic treatment in ad-
dition to corticosteroids, was discharged on the 15th day of hospitalization, and
completely recovered after 1 month with no arrhythmia recurrence and normali-
zation of ventricular function.
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1 | INTRODUCTION the upper and lower respiratory tracts, including condi-
tions like pharyngitis, bronchitis, and pneumonia.'? Its
unique characteristic of lacking a cell wall renders it re-
sistant to inhibitors targeting cell wall synthesis such as

Beta-Lactam antibiotics." M. pneumoniae infections tend

Mycoplasma pneumoniae is an atypical bacterium trans-
mitted by respiratory droplets through close contact.!
It typically triggers self-limiting mild infections in both
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to occur as epidemics, with spread in institutional settings
including schools, military bases, and camps, and they
tend to cause more clinically significant illness in young
children and adolescents.'™ Significant clinical features
include the potential for extrapulmonary manifestations,
best described in children and adolescents,® and often af-
fecting the central nervous system, skin, heart, gastroin-
testinal tract, and joints."*> Although the pathophysiology
of these manifestations is not always clear,” it has been
postulated that these might be caused by M. pneumo-
niae local effects via tissue invasion or indirect immune-
mediated injury."? Cardiac involvement is rare and
occurs in the form of myopericarditis and, with a lower
incidence, isolated myocarditis. Cardiac involvement
tends to be found in older patients, in contrast to more
typical Mycoplasma infections being found in young pa-
tients.* Mycoplasma infections are often underdiagnosed
because of their asymptomatic or pauci-symptomatic
presentations, in fact only 3%-10% of patients develop
pneumonia or severe symptoms.””’ Infections are mainly
diagnosed with serology,” often associated with PCR test-
ing in the early phases of the disease.® Myocarditis is also
well known to be difficult to diagnose as many cases are
pauci-symptomatic. Cardiac magnetic resonance imag-
ing or endomyocardial biopsy are needed for definitive
diagnosis, which is often difficult to obtain.’ Further, to
establish a certain association between myocarditis and
a particular pathogen, a tissue sample is often required,
which is not routinely obtained in nonfatal cases of myo-
carditis given the poor diagnostic yield of endomyocardial
biopsy.'°*2 Identification of myocarditis is essential as it is
one of the main causes of dilated cardiomyopathy and one
of the most common triggers of sudden cardiac death in
young adults.” For these reasons Mycoplasma associated
myocarditis represents a challenging pathological entity
to diagnose, with a wide variety of presentations, often
poorly described in literature. In this report, we present
a unique case of acute mycoplasma myocarditis, present-
ing with sustained refractory SVT and acute heart failure.
The patient did not show evidence of myocardiocytolysis
and was initially misdiagnosed with tachycardia induced
cardiomyopathy (TIC), leading to unsuccessful attempts
to terminate the arrhythmia. Once the correct diagnosis
was made, the patient was started on appropriate therapy
and made a full recovery in 4 weeks.

2 | CASE HISTORY

A previously healthy 29-year-old man presented to the
Emergency Department (ED) complaining of persis-
tent palpitations and abdominal fullness. The patient
reported having symptoms for the previous 4days and

was prompted to come to the ED because of progressive
shortness of breath. The patient denied having chest pain
or gastrointestinal symptoms. His past medical history
was remarkable for episodes of palpitations during ado-
lescence, which were never investigated. On arrival, vi-
tals showed blood pressure of 145/110 mmHg, heart rate
171 bpm, respiratory rate 23 breaths per minute, SpO, 89%
on RA and 95% on 2L O, nasal canula, and temperature
of 98F. The EKG showed Supraventricular Tachycardia
(SVT) at 160 bpm with no significant ischemic changes or
other abnormalities (Figure 1). On physical examination,
heart's apical impulse was noted to be displaced 3cm to
the left, a 3/6 diastolic murmur was auscultated on the
cardiac apex with bilateral fine crackles at the lung bases.
Blood test results showed white blood cells 14x 1073/
uL, Hemoglobin 17g/dL, Lymphocytes 0.63x10"3/mL
(4.5%), Neutrophils 11.73 x 10"3/mL (83.7%), Eosinophils
0.15x1073/mL (1.1%), electrolytes in range, Creatinine
1.43mg/dL, Urea 20mg/dL, BNP 9370 pg/mL, TSH 1.85
ulU/mL, C-reactive protein high sensitivity >15mg/L,
erythrocyte sedimentation rate 15mm/h, Troponins HS
<0,012ng/mL, CK-MB 2IU/L, Lactic acid <2mmol/L,
and LDH in range. Urine drug screen was negative and
chest x-ray showed cardiomegaly with pulmonary edema
(Figure 2). The patient was not in apparent distress, and
he was hemodynamically stable, therefore pharmaco-
logic cardioversion was attempted. Adenosine 6 mg IVP
was given, followed by another dose of Adenosine 12mg
IVP, with brief return to sinus rhythm and immediate ar-
rhythmia recurrence. Electrical cardioversion was then
attempted. The patient was sedated with Etomidate 20 mg
IVP and then electrically cardioverted successfully with
return to sinus rhythm. The EKG post cardioversion
showed signs of diffuse ischemia with T waves inversion
over the precordial leads (Figure 3).

2.1 | Differential diagnosis,
investigations, and treatment

Given the patient's past medical history of recurrent epi-
sodes of undiagnosed tachycardia, with the current episode
lasting 5days, his low risk for MI, the unexplained evidence
of acute heart failure with apparently no extra-cardiac dis-
ease or prodromal symptoms, and the absent laboratory
signs of myocardial damage, the patient was admitted to
the ICU with a working diagnosis of systolic heart failure
secondary to TIC. Echocardiography showed a moder-
ately dilated left ventricle with normal left ventricular wall
thickness, moderate mitral and tricuspid regurgitation,
and left ventricle ejection fraction of 30% with evidence
of regional wall motion abnormalities in the basal infero-
lateral and antero-septal walls. The patient was started
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FIGURE 1 Electrocardiogram pre-intervention upon ED evaluation on HD 0: SVT at 160 bpm. Abnormal left axis deviation. BPM, beats

per minute; ED, emergency department; HD, hospital day.

<iadly

FIGURE 2 Chestradiographic findings upon Emergency
Department evaluation (HD 0): cardiomegaly with pulmonary
edema. No pleural effusion noted. HD, hospital day.

on guideline-directed medical therapy for heart failure as
indicated by the American College of Cardiology (ACC)/
American Heart Association (AHA), including Lisinopril
5mg PO QD, Furosemide 40mg IV QD, and DVT prophy-
laxis with Enoxaparin. On the initial day of hospitalization,
the patient experienced two instances of sustained SVT,
which were terminated on both occasions with 12mg of

Adenosine administered intravenously (IVP). To prevent
recurrence of arrhythmia, a 150 mg bolus of Amiodarone
was given, followed by a drip at a rate of 1 mg/min for 6h,
subsequently reduced to 0.5mg/min for the next 18 h. The
patient remained asymptomatic for chest pain, and oxygen
therapy was discontinued given his SpO, readings on room
air and the absence of dyspnea or tachypnea. EP depart-
ment was consulted for possible ablation. On day 2 the pa-
tient complained of a dry cough in the morning, and a chest
CT was performed with findings suggestive of pneumonia
with small parapneumonic effusion (Figure 4). The patient
was started on empiric therapy for CAP with Ceftriaxone
1g IV Q24 and Doxycycline 100mg IV Q12H. Virus stud-
ies came back negative, Legionella and S. Pneumoniae
urinary antigen tests (UAT) resulted negative, while M.
pneumoniae IgM Ab titer was positive at 730.1U/mL.
These findings were furtherly validated with polymerase
chain reaction (PCR) testing on sputum, which resulted
positive for M. Pneumoniae. At this point a cardiac MRI
was performed which revealed ventricular systolic dys-
function characterized by global hypokinesis with regional
variations noted in the lateral wall. Additionally, there was
severe dilation of the left ventricle, along with patchy late
gadolinium enhancement observed along the inferolateral
and anterolateral basal and anteroseptal wall (Figure 5).
Based on the updated Lake Louise Criteria,'* the observed
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FIGURE 3 Electrocardiogram post-electrical cardioversion in the ED on HD 0, after two unsuccessful attempts to terminate the
arrhythmia with Adenosine: normal sinus rhythm at 80 bpm. Diffuse T wave inversion is noted, especially over the precordial leads, clinical
correlation is advised. BPM, beats per minute; ED, emergency department; HD, hospital day.

FIGURE 4 ChestCT findings on HD 2, lobar pneumonia
(black arrows). HD, hospital day.

pattern, along with the discussed serological findings, was
deemed diagnostic of myocarditis, leading to a change in
working diagnosis to systolic heart failure secondary to
mycoplasma-associated acute myocarditis. On the same
day, the patient commenced Methylprednisolone intrave-
nously at a dosage of 125mg/day for 3days, subsequently
transitioning to oral Prednisone at 1 mg/kg for a duration
of 2weeks, followed by a tapering period of 4weeks. The
next day, the patient experienced another episode of SVT
at 180 bpm, which was effectively treated with a single dose
of 6mg Adenosine. Following this, Metoprolol tartrate at
a dosage of 100mg orally twice daily was incorporated

into the patient's medication regimen, Amiodarone was
switched to 200mg orally twice daily, and Ceftriaxone was
discontinued.

2.2 | Outcomes and follow-up

The patient's condition gradually improved through-
out the hospital staying, markers of myocardial dam-
age remained negative, HS-CRP and BNP trended down
(Table 1, Figure 6), Amiodarone was discontinued,
Metoprolol was gradually tapered and switched to succi-
nate 50mg once a day, while Doxycycline was discontin-
ued at day 12. The patient was finally discharged on day
15 without any recurrence of the arrhythmia. The patient
was advised to abstain from exercise until normalization
of the ejection fraction. A follow-up echocardiogram was
performed 4 weeks after discharge, showing improvement
of the left ventricular dilatation, valve regurgitations, and
normalization of the ejection fraction. The patient was re-
evaluated regularly every 8 weeks for the first 6 months,
showing no sequelae. During the follow-up the patient did
not report any episode of palpitations, and this was con-
firmed by Holter monitor tests.

3 | DISCUSSION

This case report underscores the numerous hurdles en-
countered in diagnosing and managing a rare instance
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FIGURE 5 Cardiac MRI findings
on HD 3, (A) Native T1 map showing
regional prolonged T1 relaxation

time, indicative of edema/hyperemia;
(B) T1 delayed post contrast sequence
demonstrate diffuse patchy areas

of intramyocardial late gadolinium
enhancement (LGE), mainly involving
the inferolateral basal, anterolateral
basal and anteroseptal wall (white
arrows); (C) Corresponding prolonged
T1 relaxation time in the LGE map
confirms edema; (D) T2 map shows
diffuse prolongation of relaxation time as

2000 ms

a consequence of increased tissue water
content (edema), which is a hallmark of
myocardial inflammation.

TABLE 1 Longitudinal variations of
main hematological, inflammatory, and

biochemical parameters. WBC

Troponin
CK-MB

BNP

HS-CRP

Lactic acid

Resp virus panel

Mycoplasma
pneumoniae IgM

Mycoplasma
pneumoniae PCR

HD O HD 2 HD 7 HD 15

14 10"3/uL 12.7 10"3/uL 17.510"3/uL  14.8 10"3/uL
<0,012ng/mL <0,012ng/mL - -

21IU/L - - -

9370 pg/mL 7945 pg/mL - 2357 pg/mL
>15mg/L >15mg/L 4.6mg/L 2.1mg/L
<2mmol/L <2mmol/L = =

Negative - - -

= 730.1U/mL = =

- Positive - -

Note: Resp Virus Panel, PCR detecting influenza (A, B), respiratory syncytial virus (RSV), parainfluenza
(1, 2, 3, 4), human metapneumovirus (hMPV), human rhinovirus, and adenovirus.

Abbreviations: BNP, brain natriuretic peptide; CK-MB, creatine phosphokinase-MB; HD, hospital day;
HS-CRP, high sensitivity C-reactive protein; PCR, protein chain reaction; WBC, white blood count.

of M. pneumoniae myocarditis. It emphasizes the diverse
ways the disease can manifest, the uncommon absence of
typical indicators of myocardial damage and extra-cardiac
disease, and the inherent arrhythmogenic risk posed by
this bacterium.

M. pneumoniae infections are often underdiagnosed
as a great proportion of patients remain asymptomatic or
pauci-symptomatic, with approximately 50% of patients
exhibiting varied and nonspecific mild upper respiratory
tract symptoms, accompanied by malaise and low-grade

fever. This condition affects mainly children and young
adults, the majority of which will develop mild and be-
nign upper respiratory infections, 3%-10% will present
with Pneumonia, and 5%-10% will exhibit extrapulmo-
nary involvement, often of greater clinical severity than
the primary focus of infection.>® The diagnosis of M.
Pneumoniae is challenging due to its myriad presenta-
tions, but at the same time, its diagnosis is of vital impor-
tance given the potential to cause serious infections with a
high degree of morbidity and debilitating sequelae.’
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FIGURE 6 Longitudinal

200 representation of significant clinical and
biochemical parameters. Bpm, beats

- 150 per minute; BW, body weight; HS-CRP,
high-sensitivity C-reactive Protein; HD,

- 100 hospital day; Max HR, maximum heart
rate.
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Cardiac involvement is rare, but often severe. It is more
prevalent in the adult population’>™'” and presents mainly
in the form of pericarditis, endocarditis, and myocarditis.
Although the pathophysiology is not entirely known, it is
postulated that the cardiac damage in pericarditis and en-
docarditis is caused by the development of mycoplasma
bacteremia, local invasion, and cytokines induction.'®
Mycoplasma associated myocarditis, on the other hand,
appears to be the byproduct of immune modulations in
the form of autoimmunity, allergy, or immune complex
formation.'**

Myocarditis itself is often an underdiagnosed cardiac
disease caused by a wide range of infectious disease, im-
munologic, and toxic processes. Possible outcomes include
recovery, DCM development, abrupt deterioration, heart
failure, and death.” Among the spectrum of myocarditis,
the most prevalent forms are of infectious etiology, with
viruses being the most common agents, especially cox-
sackievirus, CMV, adenovirus, parvovirus B19, hepatitis C,
HIV, Varicella, and EBV."> M. pneumoniae is a rare cause
of myocarditis, which is more frequently associated with
other bacteria, such as: Corynebacterium diphtheriae and
Staphylococcus aureus. Nonetheless, Mycoplasma associ-
ated myocarditis should be considered among myocarditis
differentials because it requires prompt diagnosis and treat-
ment to reduce its morbidity and debilitating sequelae.*
This is evident when comparing the long-term sequelae
rate in the first review on M. Pneumonia associated cardi-
tis by Ponka et al with the more recent by Paz et al. In the
earlier review from 1979, because of the less frequent use
of echocardiography and the scarcity of diagnostic tools,
a 44% rate of long-term sequelae was reported against the
25% rate reported in 2002.">'° In addition to this, Paz et al
found evidence that patients with a more severe respiratory
involvement had a higher chance to develop carditis; in
details 43% of patients diagnosed with carditis had pneu-
monia and 19% had pleural effusion. The symptoms at pre-
sentation varied, with 38% of cases presenting with chest
pain and 43% with palpitations. Of note, EKG abnormali-
ties were present in 100% of the patients."

HS-CRP (mg/L)

HD 15

Given the nonspecific signs and symptoms associated
with Mycoplasma associated myocarditis, it is of para-
mount importance to contribute to the current body of lit-
erature with cases of unique presentation. In this report,
we describe a case of a young adult who presented exclu-
sively with signs of heart failure, and sustained refractory
SVT. SVT in association with M. Pneumonia carditis has
never been reported in the literature, with sinus tachy-
cardia, ventricular tachycardia, and AV block being the
most often described dysrhythmias.'>**** The diagnostic
process was additionally complicated by the absence of
myocardiocytolysis markers, a phenomenon that, while
uncommon, has been previously attributed to the obser-
vation that severe myocarditis can sometimes present
without necrosis.”*® The lack of signs of an extra-cardiac
disease, fever, chest pain, systemic symptoms, and cough
delayed the diagnostic process as well. This is primarily
due to the varied presentation of M. pneumoniae infections
as discussed above Moreover, the patient had a history of
unspecified recurrent episodes of sustained palpitations
during adolescence, prompting the initial misdiagnosis of
TIC. This led to several unsuccessful attempts to terminate
the arrhythmia. Once the diagnosis of M. Pneumonia-
associated myocarditis was established and the appropri-
ate therapy was initiated, the patient eventually recovered
completely with no cardiac sequelae at 6 months and no
other episodes of tachyarrhythmia.

The mechanism of arrhythmia in association with
myocarditis is poorly understood. Dysrhythmias are com-
monly seen in Diphtheria-associated myocarditis as a
result of the Diphtheria Exotoxin's activity on the heart
conduction system.**?° M. pneumoniae has been shown
to produce an exotoxin as well.’>*! This exotoxin is very
similar in structure to the Pertussis exotoxin, which has
been associated with a weakening of the negative chro-
notropic and inotropic action mediated by muscarinic
receptors,*>* leading to tachyarrhythmias. Another pos-
sible explanation has been postulated, which sees the
myocarditis-induced interstitial edema as the culprit of
conduction disturbances.**
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4 | CONCLUSION ORCID
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We report an unusual case of a young adult exhibiting
an atypical presentation of M. Pneumoniae associated
myocarditis, with no signs of myocardiocytolysis, pul-
monary involvement, or systemic infection. The late ap-
pearance of respiratory symptoms, and the refractory,
sustained tachyarrhythmia prompted the investigation
of possible infectious causes of myocardial disfunction.
M. Pneumonia carditis with pneumonia was clinically
diagnosed, and corroborated by cardiac MRI find-
ings, IgM antibody titer and PCR test on sputum, and
the patient was treated effectively with corticosteroids
and Doxycycline, given the higher rates of macrolide-
resistant M.Pneumoniae on the East Coast of the United
States.’ The patient's arrhythmia was terminated 48 h
after therapy initiation, and he recovered completely in
4 weeks.
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