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Abstract 
Pharyngitis and tonsillitis are common reasons for seeking

medical care. While mostly viral, Streptococcus pyogenes causes
5-20% of adult cases. Non-rheumatic streptococcal myocarditis is
a distinct form of myocarditis associated with streptococcal infec-
tion and has clinical features resembling acute coronary syndrome.

It mainly affects young men and can lead to significant complica-
tions, including sudden cardiac death. We present a case of a young
man with non-rheumatic streptococcal myocarditis that developed
three days after streptococcal pharyngitis. This is the first docu-
mented case in which a treatment approach using a combination of
benzathine phenoxymethylpenicillin, perindopril, and bisoprolol,
followed by extended therapy with extencillin, resulted in a rapid
improvement in the patient’s cardiac function and general health.
The insights gained from this case offer valuable guidance for
managing similar conditions in the future.

Introduction 
Pharyngitis and tonsillitis are common reasons for seeking care

from a general practitioner or at an emergency department. While
mostly viral, Streptococcus pyogenes causes 5-20% of adult cases.1

Myocarditis is characterized by inflammation of the heart mus-
cle and primarily occurs due to microbial-mediated or autoimmune
damage to the heart. It predominantly affects young men and can
lead to significant short-term and long-term complications, includ-
ing sudden cardiac death or dilated cardiomyopathy.2,3 Other
potential causes of this condition include bacteria, parasites, cer-
tain medications, systemic diseases, and other factors.1-3

Non-rheumatic streptococcal myocarditis is a unique type of
myocarditis associated with streptococcal tonsillitis/pharyngitis or
joint abscess/arthritis. It follows a more rapid course and does not
occur 2-4 weeks after a streptococcal infection, as seen in acute
rheumatic fever.1,4-16 The exact underlying process by which non-
rheumatic myocarditis develops after infection with Streptococcus
pyogenes is still unclear. Potential factors contributing to its devel-
opment include streptococcal toxins and cross-reactivity.1,7

In July 2023, a thorough search of the PubMed/MEDLINE and
EMBASE databases using specific search terms (Streptococcus
pyogenes, infection, myocarditis, clinical case) found 10 relevant
clinical cases from the last five years.7,15 Table 1 gives an overview
of these recent cases, all involving young males. Eight cases were
linked to tonsillitis/pharyngitis,7-9,12-15 and two with joint
abscess/arthritis.10,11 Three of them had severe fulminant myocardi-
tis,7,10,11 while the remaining had milder severity. Two cases expe-
rienced recurrent episodes.7,8 Most patients showed a favorable
clinical response to treatment with antibiotics from the group of
penicillin or third-generation cephalosporins, although combina-
tions with clindamycin,10 azithromycin,15 and amoxicillin with
clavulanic acid9 were also used. One patient with fulminant
myocarditis succumbed to the disease,7 while the others had a
favorable long-term outcome (Table 1).

In this context, we present a case of non-rheumatic streptococ-
cal myocarditis in a young man, which emerged three days after
the onset of streptococcal pharyngitis. This is the first documented
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case in which a treatment approach with a combination of benza-
thine phenoxymethylpenicillin, perindopril, and bisoprolol, fol-
lowed by one year of therapy with extencillin, resulted in a rapid
improvement in the patient’s cardiac function and general health.

Case Report 
A 33-year-old man sought medical attention at the primary

health care center due to a two-day history of a sore throat and
fever. He had a history of spondylarthritis but was not under cur-
rent treatment. The Streptococcus pyogenes infection was con-
firmed with the ALLTEST Strep-A rapid test. The patient was pre-
scribed peroral benzathine phenoxymethylpenicillin at a dose of
1,500,000 I.U. every 8 hours for 10 days.

During the night, the patient experienced chest tightness,
which worsened with deep breaths or lying on the stomach.
Fearing a possible penicillin allergy, he returned to the primary
health care center. Clinical examination revealed signs of pharyn-
gitis with no other clinical abnormalities. An electrocardiogram
(ECG) showed a sinus rhythm along with non-specific ECG
changes, namely elevated ST-segment in lead aVL, T-wave inver-
sion in leads III and V1, and a flattened T-wave in lead aVF (Figure
1A). A point-of-care Troponin I test (Stratus® CS Acute Care™
cardiac Tnl) showed an elevated value of 12.05 ng/mL (reference
value <0.06 ng/mL). Based on these findings, the patient was
referred to a regional hospital for suspected myocarditis (Figure 1).

After his referral to the regional hospital, comprehensive
assessments were conducted. These revealed an elevated white
blood cell count (14.2x109/L) and increased C-reactive protein lev-
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Table 1. Overview of the most recent non-rheumatic streptococcal myocarditis case reports in adults.  

Author, year             Gender,        Tonsilitis/         Clinical                       ECG signs                    Heart
(reference)              age               pharyngitis     presentation                                                    impairment                       Treatment

Hiraiwa et al., 20227         Male, 42            Yes                          Sore throat,                          Precordial                              Fulminant myocarditis                ECMO
                                                                                                      cardiogenic shock                STE                                        (LVEF <10%)                             
Allen et al., 20228             Male, 23            Yes                          Fever, sore throat,               First ECG normal,                 Myocarditis                                 ASA, ceftriaxone, 
                                                                                                      chest pain                            subsequent diffuse STE       (LVEF 45%)                                vancomycin, 
                                                                                                                                                                                                                                                       benzathine penicillin,
                                                                                                                                                                                                                                                       prednisone 
Kalpakos et al., 20219       Male, 27            Yes                          Sore throat, fever,               Inferior, posterior,                 Inferior-lateral myocarditis         Amoxicillin/ clavulanic 
                                                                                                      hypotension, tachypnoea     and lateral STE                     (LVEF 30%)                                acid, ACEi, NSAID
Kalpakos et al., 20219       Male, 33            Yes                          Chest pain, nausea,             Inferior and posterior           Inferior-lateral                             Amoxicillin
                                                                                                      epigastric pain                     STE                                        myocarditis                                  
Fox-Levis et al., 202010     Male, 21            No                           Fever, knee abscess,           Inferior STE                          Fulminant myocarditis                Benzylpenicillin,
                                                                                                      chest pain                                                                            (LVEF 10-15%)                          clindamycin, ECMO
Ferrero et al., 202011         Male, 35            No                           Fever, knee swelling,          Inferior and lateral                Fulminant myocarditis                Ampicillin/ 
                                                                                                      chest pain                            STE                                      (LVEF 10-15%)                          sulbactam, adrenaline,
                                                                                                                                                                                                                                                       ACEi
Derbas et al., 201912          Male, 25            Yes                          Chest pain, dyspnoea,         Anterior STE                         Anterior myocarditis                   NR
                                                                                                      sore throat, fever                                                                (LVEF 53%)                                
Müller, 201913                    Male, 31            Yes                          Fever, chest pain,                 NR                                         Inferior-posterior                         NR
                                                                                                      sore throat                                                                           myocarditis (LVEF 50%), 
                                                                                                                                                                                                  mitral regurgitation                     
O’Brien et al., 201814        Male, 17            Yes                          Chest pain, sore throat,       Inferior and lateral                Septal and apical myocarditis     Amoxicillin,
                                                                                                      fever, dyspnoea                    STE                                      (LVEF 49%)                                NSAID, lisinopril
Silva et al., 201815             Male, 18            Yes                          Chest pain, relapse              Lateral STE                           Inferolateral                                 ASA, colchicine,
                                                                                                      in 2 weeks                                                                          myopericarditis                            azithromycin,
                                                                                                                                                                                                                              amoxicillin. 

STE, ST-segment elevation; ECMO, extracorporeal membrane oxygenation; ECG, electrocardiogram; NR, not reported; LVEF, left ventricular ejection fraction; NSAID, non-steroidal anti-inflammatory drugs; ASA,
acetylsalicylic acid; ACEi, angiotensin converting enzyme inhibitor. 

Figure 1. Electrocardiogram at the onset of myocarditis (A) and
after 6 weeks (B).
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els of 145.1 mg/L (reference value <5 mg/L). Notably, initial mea-
surements of high-sensitive cardiac Troponin T (hs-cTnT) showed
a remarkable increase of 982 ng/L (reference value <14 ng/L),
while baseline measurement of N-terminal pro-brain natriuretic
peptide (NT-proBNP) showed a slight increase of 495.1 ng/L (ref-
erence value <450 ng/L). A point-of-care ultrasound examination
revealed a normal-sized left ventricle with normal systolic and
diastolic function. There was a 0.6 cm right pericardial gap and
local pericardial effusion.

The next day, ECG changes were recorded. There were ST-
segment elevation in lateral ventricular leads and ST-segment
depression in leads III and aVF. Coronary angiography was per-
formed and showed normal coronary arteries. The patient was
treated with bisoprolol 1.25 mg/12h and perindopril 2 mg per day
and therapy with benzathine phenoxymethylpenicillin was contin-
ued. The markers hs-cTnT and NT-proBNP continued to rise to
1988 ng/L (reference value <14 ng/L) and 711.1 ng/L (reference
value <450 ng/L), respectively.

On the third day, the patient underwent cardiac magnetic reso-
nance imaging (MRI), which showed extensive myocarditis affect-
ing the lateral and inferior walls, with preserved left ventricular
ejection fraction (LVEF) of 57% and right ventricular ejection
fraction (RVEF) of 51% (Figure 2).

On day five, both haemocultures and serological tests were
negative for cardiotropic viruses, while the patient tested positive
for anti-DNAase B antibodies. Remarkably, the patient was no
longer experiencing chest pain and had resolved respiratory issues.
The levels of hs-cTnT and NT-proBNP decreased to 193 ng/L (ref-
erence value <14 ng/L) and 192.1 ng/L (reference value <450
ng/L), respectively. As a result, the patient was discharged home.

During the first month of recovery at home, episodes of sinus
tachycardia occurred occasionally and eventually subsided. To pre-
vent a recurrence, the patient received monthly injections of exten-
cillin at a dosage of 2,400,00 I.U. for one year. In addition, the
patient continued oral therapy to prevent cardiac remodeling, tak-
ing bisoprolol 1.25 mg in the morning and perindopril 2 mg in the
evening. Given the severity of the myocarditis, the patient was
advised to rest and avoid significant stress for the next six months.

Six weeks after myocarditis onset, a follow-up ECG revealed
persistent ECG changes. There was ST-segment elevation in lead
aVL and ST-segment depression along with biphasic T-waves in
leads III and aVF (Figure 1B).  After five months, a follow-up car-
diac MRI was performed, revealing normalization of cardiac func-
tion (RVEF 54%, LVEF 60%) and moderate postmyocardial
changes in the lateral wall. After six months, the patient was able
to resume work, indicating a successful recovery.

Discussion 
This case report outlines the successful management of a

young man with non-rheumatic streptococcal myocarditis and con-
current streptococcal pharyngitis, which improved rapidly follow-
ing a therapeutic regimen involving benzathine phe-
noxymethylpenicillin, bisoprolol, and perindopril.

Prior case reports have underscored the heterogeneous clinical
presentations of non-rheumatic streptococcal myocarditis, encom-
passing symptoms such as chest pain, fever, dyspnoea, dizziness,
syncope, nausea, and even signs indicative of cardiac shock.
Additionally, signs of the primary infection source, such as sore
throat or joint pain, may also be present.7-15 In this context, the
patient had the classic triad of symptoms, including fever, sore

throat, and chest pain, which is consistent with recent case reports
in which the primary source of infection was tonsillitis or pharyn-
gitis.7-9,12-15 While male gender, family history of heart disease, and
preceding episodes of non-rheumatic streptococcal myocarditis
have emerged as risk factors,7-15 it is noteworthy that instances
involving female patients have also been documented.17 In the pre-
sent case, the patient had underlying spondylarthritis, which is
known to increase the risk of cardiovascular comorbidity (18).
This suggests that chronic autoimmune diseases may serve as addi-
tional risk factors due to their involvement in the immune response
and tissue cross-reactivity.7,18

In terms of clinical and diagnostic findings, most patients
exhibited ECG changes such as ST-segment elevations, T-wave
inversions, and biphasic T-waves along with elevated cardiac
markers, especially Troponin I and Creatine Kinase-MB, whereas
no hs-cTnT has been reported so far.7-15 However, there were also
cases where the initial ECG appeared non-specific, but subsequent
ECGs showed changes.8 This pattern was also observed in our
patient, underscoring the risk that the disease may be missed if
only the initial ECG is considered. Furthermore, we identified per-
sistent ECG changes even in the post-myocarditis phase, thus
emphasizing the enduring impact of myocarditis on cardiac electri-
cal activity, possibly attributable to structural changes or irregular-
ities in cardiac motion.2,3

Transthoracic echocardiography showed regional wall motion
abnormalities in about 25% of patients, pericardial effusion in
<10%, and mitral regurgitation with an accessory mass in one
case.1,7-15 The LVEF varied, with some patients having preserved
LVEF,12,13 mildly reduced LVEF,8,14 or reduced LVEF.7,9-11 In our
case, we found minor pericardial effusion with preserved LVEF.    

The therapeutic approach to myocarditis hinges upon several
factors, encompassing the acuteness, severity, clinical manifesta-
tion, and underlying causative factors.2,3 Supportive care remains a
cornerstone, while guidelines for heart failure management are
applicable when dealing with cases featuring reduced LVEF.2 The
utilization of β-blockers or angiotensin-converting enzyme
inhibitors to mitigate inflammation, counteract adverse remodel-

                             Case Report                                                                         

Figure 2. Cardiac magnetic resonance imaging on the third day
showing extensive myocarditis involving the lateral and inferior
walls. 
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ing, and potentially limit scar formation remains an area of ongo-
ing debate, particularly in scenarios where LVEF is preserved.2
Notably, both these classes of drugs have demonstrated efficacy in
animal models of myocarditis, addressing both necrotic and fibrot-
ic aspects.19 While some authors have reported the utilization of
non-steroidal anti-inflammatory drugs,8,9,14,15 their application in
myocarditis is discouraged due to their potential interference with
the production of anti-inflammatory prostaglandins, which could
hinder the cardiac healing process. In instances of severe
myocarditis, interventions such as inotropic support, mechanical
circulatory support, or cardiac transplantation might be needed.2,3

The specific therapeutic strategies for myocarditis are tailored
to the underlying etiology. For non-rheumatic streptococcal
myocarditis, antibiotics from the penicillin group, such as benza-
thine penicillin,8 benzylpenicillin,10 ampicillin,11 and amoxi-
cillin,9,14,15 have exhibited favorable outcomes in various clinical
cases. These treatment approaches align with the guidelines set for
managing streptococcal pharyngitis established by
CDC/AAFP/ACP-ASIM.20 However, the optimal duration of
antibiotic therapy remains a subject of discourse, driven by the
potential risk of myocarditis recurrence, necessitating further com-
prehensive investigation. In contrast, current guidelines for
patients with rheumatic fever with carditis but no residual heart
disease recommend 10-year prophylaxis with benzylpenicillin
after the last attack.16 In the present case, a prolonged one-year
course with extencillin was selected, and no recurrence transpired
within the one-year follow-up period. 

Conclusions
Non-rheumatic streptococcal myocarditis is a serious compli-

cation arising from streptococcal infection, displaying clinical and
diagnostic features like acute coronary syndrome. The condition
manifests with various symptoms, including instances of sudden
and severe heart failure. The long-term forecast is favorable, with
complete restoration of heart function and overall well-being. To
avoid cardiac remodeling, it is advised that individuals refrain
from participating in competitive sports or engaging in strenuous
exercise for a period of 3-6 months following diagnosis.
Additionally, a minimum of 12-month regimen with extencillin
may be considered to prevent the recurrence of the disease.
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