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Background: An increasing number of cases of fulminant myocarditis are being successfully treated using percutaneous car-
diopulmonary support (PCPS), but there are few reports describing the prognosis of acute myocarditis including the fulminant
type in children.

Methods: Twenty-six events of acute myocarditis in 25 (15 male and 11 female) cases treated at our institution from January
2002 to December 2008 were included in the study, including one patient who suffered the disease twice. Their medical records
were retrospectively reviewed.

Results: Patients were aged 0 month to 12 years 11 months (median: 4 years 5 months) at the onset of the disease. The overall
survival rate was 81% (21/26), and the survival rate in patients treated with PCPS was 63% (5/8). Heart transplantation, as a
treatment for acute myocarditis, was performed in none of the patients. The reason for death in all 3 patients in PCPS group
was brain damage, and cardiopulmonary resuscitation was performed before initiation of PCPS in all of them. All the survivors
were doing well, and in all of them left ventricular ejection fraction was >0.47 and no neurological sequel was observed at the
latest follow-up. The proportions of patients in whom cardiopulmonary resuscitation was performed or who had ventricular
tachycardia or fibrillation were higher in non-survivors than those in survivors.

Conclusions: The prognosis of pediatric acute myocarditis in our institution under utilization of PCPS was satisfactory. Earlier
diagnosis and immediate transfer to the tertiary center are crucial for the further improvement of prognosis.
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Table 1 Preceding symptoms

Fever

Vomiting
Abdominal pain
Cough

Respiratory distress

Seizure
Wheeze
Feeding difficulty
Other symptoms

17/26 (65%)
12/26 (46%)

7/26 (27%)
5/26 (19%)
5/26 (19%)
5/26 (19%)
3/26 (12%)
2/26 (8%)
7/26 (27%)

Table 2 Examination data on admission

Laboratory data

median [range]

WBC 13,000 [6,640—-29,300] /ul
CRP 1.1 [<0.2-8.1] mg/dI
AST 274.5 [42—14,030] U/I (normal range: 15-68 U/I)
CK 992 [128-17,630] U/I (normal range: 39-321 U/I)
Creatinine 0.52 [0.26-2.29] mg/dIl (normal range: 0.14—0.78 mg/dl)
Troponin T 1.55 [<0.05-9.27] pg/ml
Chest X-ray
CTR 0.44-0.67 (mean 0.56)
UCG
LVEF 0.10-0.70 (mean 0.35)
ECG (cases)
ST change 16
Wide QRS component 10
Abnormal QRS axis 5
Low voltage 4
Complete AV block 4
VT 4
PVC 2
Normal 1

WBC: white blood cell, CPR: c-reactive protein, AST: asparate aminotransferase, CK: creatinine
kinase, CTR: cardiothoracic ratio, LVEF: left ventricular ejection fraction, ST: sinotubular, AV
block: atrioventricular block, VT: ventricular tachycardia, PVC: premature ventricular contraction
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Table 3 Characteristics of patients treated with PCPS

Case Age (years) Gender Body weight (kg) Duration of PCPS (hours)  Prognosis Other characteristics
1 5 M 15 87 Survival CAVB before admission
2 8 20 125 Survival VT/VF after admission
3 3 F 14 122 Death VT, CPR before admission
4 7 F 27 57 Death VT, CPR before admission
5 6 F 16 167 Survival VT before admission
6 1 F 10 91 Death CPR at PICU
7 2 M 12 178 Survival TGA, post-Jatene operation
8 0 F 6 208 Survival

PCPS: percutaneous cardiopulmonary support, M: male, F: female, CAVB: complete atrioventricular block, VT: ventricular tachycardia, VF: ven-
tricular fibrillation, CPR: cardiopulmonary resuscitation, PICU: pediatric intensive care unit, TGA: transposition of the great arteries
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Fig. 2 Age distribution of survivors and non-survivors.

Table 4 Factors associated with prognosis

Survivors (n=21)

Non-survivors (n=5)

Cardiopulmonary resuscitation 0%
Ventricular tachycardia/ fibrillation 10%
CK on admission (U/l) (mean+SD) 1,379+1,672
CTR on admission (mean+SD) 0.565+0.057
LVEF on admission (mean+SD) 0.375+0.167

40%

60%
10,568+5,387
0.563%+0.017
0.258+0.11

p<0.001*
p=0.01*
p=0.014*
p=0.26
p=0.17

CK: creatinine kinase (serum), CTR: cardiothoracic ratio, LVEF: left ventricular ejection fraction, *significant
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