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A clinical review of acute myocarditisin children

Jong Beon Byun, M.D., Hyun Jung Lee, M.D., Heun Ji Lee, M.D.,
Jung Won Lee, M.D., Byeong Dae Yoo, M.D., Duck Ho Jun, M.D.

Department of Emergency Medicine, Soonchunhyang University College of Medicine, Cheonan, Korea

Purpose: The aims of this study are to document our single-center experience with pediatric acute myocarditis and to
investigate its clinical features and outcomes.

Methods: We performed a retrospective chart review of all children aged <16 years who were diagnosed with acute
myocarditis between January 2006 and January 2015. We analyzed the following data: initial symptoms, laboratory findings,
treatment, and outcomes. We divided patients into two groups according to severity.

Results: Twenty-nine patients were diagnosed with acute myocarditis. Thirteen patients (45%) survived to discharge, 4
patients (14%) died, and 12 patients (41%) who required extracorporeal membrane oxygenation were transferred. There was
no significant age-related differences in the incidence of myocarditis between children <12 months (45%) and those >12
months (55%) of age. The overall incidence of upper respiratory tract infection symptoms was 69%; general symptoms, 66%;
cardiac symptoms, 24%; gastrointestinal symptoms, 17%; and neurologic symptoms, 10%. Twelve patients (41%) had
cardiomegaly. Ten patients had electrocardiographic abnormalities (tachycardia, ST changes, T wave changes, and low
voltage). Echocardiographic abnormalities were pericardial effusion or impaired contractility. Severe group consisted of 13
patients who were either transferred or died and contained more patients with cardiomegaly and electrocardiogram
abnormalities, but this was statistically irrelevant. Most patients had elevated concentrations of cardiac biomarkers, but the
median concentrations were not statistically different between the 2 groups. Main treatment modalities included antibiotics
(90%), inotropics (59%), and intravenous immunoglobulin (76%).

Conclusion: Definite diagnostic criteria for acute myocarditis do not exist, so misdiagnosis can occur. Extracorporeal
membrane oxygenation therapy for severe cases is available only in some hospitals, so proper treatment can be delayed.
Further evaluation of the current situation regarding acute myocarditis will contribute towards proper treatment.
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Table 1. Clinical characteristics of the patients (n=29)

Variable No. (%)
Age (yr), median (interquartile range) 3.0(0-9.5)
Sex, male 21 (72)
Chief complaints*
Cardiac symptoms 7 (24)
Respiratory symptoms 20 (69)
Gastrointestina symptoms 5(17)
Systemic symptoms 19 (66)
Neurologic symptoms 3(10)
Two or more symptoms 21 (72)

*Cardiac symptoms included chest pain, palpitation;
respiratory symptoms included dyspnea, fever, cough, sputum,
rhinorrhea; gastrointestinal symptoms included nausea,
vomiting, diarrhea, abdominal pain; systemic symptoms
included fever, lethargy, irritability; neurologic symptoms
included convulsion, loss of consciousness.
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Table 2. Electrocardiogram features in patients with myocarditis

(n=22)
Variable No. of patients (%)
Normal sinus rhythm 9 (41)
Tachycardia 6(27)
ST change 4 (18)
T wave change 2(9)
Low voltage 1(5)

Table 3. Echocardiography in patients with myocarditis (n=24)

Variable No. of patients (%)
Normal 4(17)
Pericardial effusion 11 (46)
Decreased contractility 9(37)
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Table 4. Laboratory resultsin patients with myocarditis (n=29)
Variable (reference range) No. of elevation (%) Median (interquartile range)
AST (040 1U/L) 23(79) 53.5 (40.5-83.2)
Creatine kinase (50-200 IU/L) 16 (57) 265.5 (126.2-746.2)
Creatine kinase-MB (0-24 U/L) 24 (83) 455 (26.7-79.2)
Troponin T (0-0.1 ng/mL) 17 (59) 0.18 (0.01-0.94)
Pro-BNP (0-500 pg/mL) 26 (90) 7,484.5 (1,822.0-35,000.0)
AST: aspartate aminotransferase, pro-BNP: pro-brain natriuretic peptide.
Table 5. Characteristics between group A and group B
) Group A Group B
VTGS (mild group; n=13) (severe group; n=13) PUEILE
Sex, male 10 (77) 8(62) 0.673
Age (mo), <12 4(31) 9 (69) 0.115
Chest X-ray, cardiomegaly 3(23) 8(62) 0.238
Electrocardiogram (n=19) ', abnormal 5 (45) 5(63) 0.650
AST, elevation (040 |U/L) 10 (77) 10 (77) 1.000
Creatine kinase, elevation (50-200 IU/L) 7(54) 8 (62) 0.691
Creatine kinase-MB, elevation (0-24 U/L) 12 (92) 10 (77) 0.593
Troponin T, elevation (0-0.1 ng/mL) 6 (46) 9 (69) 0.428
Pro-BNP, elevation (0-500 pg/mL) 12 (92) 11 (85) 1.000

Values are presented as number (%).
*Laboratory results are presented with the reference ranges.
"Electrocardiogram group A (n=11) group B (n=8).

AST: aspartate aminotransferase, pro-BNP: pro-brain natriuretic peptide.
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Table 6. Comparison of laboratory results between group A and group B

Variable (ref Group A Group B Pva
SlsleEEEmEREITy (mild group; n=13) (severe group; n=13) value

AST (040 1U/L) 53.0 (35.5-86.5) 54.0 (37.0-84.5) 0.857
Creatine kinase (50-200 |U/L) 304.0 (131.5-627.5) 227.0 (89.5-1689.5) 0.939
Cresatine kinase-MB (0-24 U/L) 38.0 (26.5-61.0) 61.0 (27.0-162.0) 0.270
Troponin T (0-0.1 ng/mL) 0.071 (0.010-0.994) 0.337 (0.010-0.991) 0.817
Pro-BNP (0-500 pg/mL.) 4,894.0 (2,238.5-9,497.0) 35,000.0 (653.1-35,000.0) 0.081

Values are presented as median (interquartile range).

AST: aspartate aminotransferase, pro-BNP: pro-brain natriuretic peptide.
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