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Background

@ Pediatric acute myocarditis frequently causes severe symptoms and
sudden death.

@ A subgroup of acute myocarditis patients with acute severe
hemodynamic compromises, referred to as fulminant myocarditis
(FM), requires inotropes, vasopressors, mechanical circulatory
support (MCS), or heart transplantation.

@ Despite recent advances in therapeutic modalities, FM is still
associated with high mortality.

@ Because of its low prevalence, large-sized surveys have been limited,
and the factors associated with mortality have not been studied
extensively

Objective

@ To describe the clinical characteristics, management, and outcomes
of pediatric patients with acute myocarditis and to investigate the
relationship between clinically relevant factors, including hospital
case volume and mortality.

Methods

@ We performed a retrospective observational study in Japan from April
2012 to March 2017.

@ We used the Diagnosis Procedure Combination (DPC) database, a
Japanese in-hospital patient register system.

@ In the database, we identified pediatric patients aged <18 years who
were diagnosed with acute myocarditis.

@ We defined patients with FM as those who received inotropes,
vasopressors, and/or mechanical circulatory support <7 days from
admission.

@ We defined hospital case volume as the mean annual number of
pediatric FM patients treated in each hospital in a single year. We
categorized it into tertiles (low, middle, and high) .

@ In the FM subgroup, we performed multivariate logistic regression
analysis to investigate the factors associated with all-cause in-
hospital mortality. We entered prespecified variables in multivariate
analysis based on the results from previous studies and our interest.

Clinical features, management, and factors associated with mortality in pediatric patients
with acute myocarditis: An analysis of a Japanese administrative database

shingo OHKI', Koji HOSOKAWA', Masumi MATSUOKAZ, Shinichi TOMIOKAZ Shinya MATSUDAZ, Nobuaki SHIME'
1. Department of Emergency and Critical Care Medicine, Graduate School of Biomedical and Health Sciences, Hiroshima University, Hiroshima, Japan

2. Department of Preventive Medicine and Community Health, University of Occupational and Environmental Health, Kitakyushu, Japan

Results

@ We identified 524 pediatric patients with acute myocarditis treated at
242 hospitals.

@ There were no statistically significant seasonal changes in the
number of patients (P = 0.478)

@ All-cause in-hospital mortality in the total cohort was 10.1%.

@A total of 231 (43.3%) patients were categorized into the FM
subgroup (Table 1).

@ n-hospital mortality in the FM subgroup was significantly higher than
that in the non-FM subgroup (21.7% vs 1.3%, P < 0.001).

@ The hospital case volume in the FM subgroup ranged from 0.2 to 4.4
patients/hospital/year.

Table 1. Comparison of the variables based on the in-hospital survival in
the FM subgroup

. Survivors Non-survivors
Variables (n=181) (n = 50) P-value
Patient characteristics
Male sex 93 (51.4) 24 (48.0) 0.750

Age (years) 6.0 (1.0-12.0) 3.0 (0.0-10.0)  0.046

Hospital characteristics
Hospital type

Tertiary care emergency hospital 139 (76.8) 39 (78.0) 1.000
Hospital case volume categories 0.031
(patients/hospital/year) :

Low (<0.4) 49 (27.1) 20 (40.0)

Middle (0.4-<0.8) 57 (31.5) 19 (38.0)

High (20.8) 75 (41.4) 11 (22.0)

Patient management
Therapeutic procedures

Cardiopulmonary resuscitation 25 (13.8) 29 (58.0) <0.001

Mechanical circulatory support 75 (41.4) 24 (48.0) 0.424

Mechanical ventilation 144 (79.6) 45 (90.0) 0.101

Renal replacement therapy 31(17.1) 18 (36.0) 0.006
Medications

Intravenous immunoglobulin 141 (77.9) 32 (64.0) 0.064

Corticosteroids 98 (54.1) 25 (50.0) 0.634

Inotropes/vasopressors 179 (98.9) 50 (100.0) 1.000

Values are given as n (%) or median (interquartile range).
FM, fulminant myocarditis

@ Multivariate logistic regression analysis in the FM subgroup showed
the following results (Table 2):

v' All-cause in-hospital mortality was significantly lower in the
highest age category (12—17 years) and in the highest hospital
case volume category (=0.8 patients/hospital/year).

v Requirement of MCS was associated with a significantly higher
mortality.

v Administration of intravenous immunoglobulin or corticosteroids
was not associated with mortality.

Table 2. Multivariate logistic regression analysis for in-
hospital mortality in the FM subgroup

Variables OR (95% CI) P-value
Male sex 0.97 (0.48-1.98) 0.933
Age categories (years)
0 Reference
1-5 1.34 (0.52-3.44) 0.541
6-11 0.57 (0.20-1.63) 0.294
12-17 0.22 (0.08-0.59) 0.003

Hospital case volume categories
(patients/hospital/year)

Low (<0.4) Reference
Middle (0.4—<0.8) 0.95 (0.42-2.12 0.895
High (20.8 ) 0.32 (0.12-0.80 0.015

Mechanical circulatory support
Intravenous immunoglobulin 0.53 (0.25-1.12
Corticosteroids 0.72 (0.35-1.51

FM, fulminant myocarditis; OR, odds ratio; Cl, confidence interval

)
)
2.84 (1.53-5.25)  0.001
)
)

Conclusions

@ In-hospital mortality of pediatric patients with acute FM was as high
as 22%.

@ Alower mortality was associated with older age and treatment at
high-case-volume hospitals.

@ Further investigations are required to elucidate the reason for better
outcome in high-case-volume hospitals, which may differ from low-
case-volume hospitals in the management of pediatric patients with
acute myocarditis.
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