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Immune suppressive treatment in paediatric myocarditis: still
awaiting the evidence
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Is immune suppressive treatment for myocarditis in the
paediatric patient helpful?
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P
aediatric and adult cardiological practices
are dominated by (respectively) congenital
and atheromatous heart disease. Some dis-

eases are common to both specialities, an
example being myocarditis. It is a paradox that
a 15 year old child may be given potent immune
suppressive treatment for myocarditis but a 16
year old on the adult cardiology ward with the
same diagnosis will not. What is the evidence for
this conundrum?

FEW PAEDIATRIC STUDIES
In adults a randomised study,1 ongoing work,2

review, and meta-analysis3 4 have shown that
immune suppression is not helpful. The paedia-
tric literature is scant. There are five paediatric
case series with less than 10 treated cases of
myocarditis in each.5–9 There are two case series
from Toronto,10 11 the more recent including 34
treated cases without controls. The largest
paediatric study with controls12 had some degree
of randomisation, but has been criticised in
meta-analysis for methodological flaws.3

Furthermore, this study was set in an area where
Chagas disease was endemic and the results are
unlikely to apply to European and North
American populations where entero-, adeno-
and parvovirus infections predominate as causes
of paediatric myocarditis.
The paediatric case series have varied clinical

and/or histological entry criteria and immune
suppressant agents have been used singly or in
combination. The data are far too heterogeneous
to allow recommendations to be made, although
some would argue that dual agent immune
suppression appears to be beneficial. A large
randomised study is clearly required in the
paediatric population.
In this issue Gagliardi and colleagues from

Rome reveal their experience with immune
suppression for paediatric myocarditis in 114
patients.13 Frustratingly, the study was not
randomised. This causes difficulty in that myo-
carditis has a spontaneous recovery of 60% in
adults.3 Our centre has reported improving
results with aggressive management of end stage
dilated cardiomyopathy in children,14 including
bridging children to transplant or recovery with
mechanical support. As the young clearly recover
from serious illness much more quickly than the
old, it would not be surprising if the outcome for
myocarditis in previously fit children in the

current era was better than the adult value of
60%, even without immune suppression and
perhaps close to the 79% reported with immune
suppression.11

PROGNOSIS FOR DILATED
CARDIOMYOPATHY
It has been shown that in children under 2 years
of age the prognosis for ‘‘dilated cardiomyo-
pathy’’ is better than in older children.15 16 A
possible explanation could be that there is a
higher proportion of undiagnosed viral myocar-
ditis (and therefore spontaneous recovery) in an
age group (under 2) where viral infections are
frequent. The paper from Gagliardi and collea-
gues13 would appear to support this as there was
a higher proportion of biopsy proven myocarditis
in children with a mean age of less than 2 and
this group also had a significantly higher rate of
recovery of cardiac function.

RISKS OF IMMUNE SUPPRESSION IN
MYOCARDITIS
There is a theoretical problem with immune
suppression for viral myocarditis. Adults with a
more severe histological immune reaction may
have a better outcome1 and immune suppression
could in theory impair eradication of viruses
from the heart, which could be an explanation
for an increased mortality.17 The paper from
Gagliardi and colleagues13 uses a higher dosage
of steroids than that used by many paediatric
units (including our own) post-heart transplan-
tation, yet this seems to be well tolerated. It
would be premature to claim that this level of
immune suppression is a benign treatment and it
would be surprising if there are no future
complications; however, it is encouraging that
it was so well tolerated in over 100 children.
The crossover with transplantation therapy is

interesting in that cardiac viral persistence can
be a serious problem in the immune suppressed
heart.18 In adults with myocarditis and viral
persistence, there has been enthusiasm for
treatment with interferon to eradicate the virus.19

Gagliardi and colleagues13 did not have the
results of polymerase chain reaction (PCR) for
common viruses in this paper, nor are the results
available of immunoglobulin assays from peri-
pheral blood, so it is conceivable, but unlikely,
that all the cases described were non-viral
autoimmune cardiomyopathy. A well known
example of the latter is giant cell myocarditis,
which can respond to immune suppression,20 yet
there were no cases of this reported in the
series. It does seem unlikely that patients with a
viral persistence will do well with immune
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suppression. In adults there has been encouraging work
showing that immune suppression is best suited to patients
who do not have virus on PCR and who have anti-cardiac
antibodies,21 and are in the autoimmune stage of myocardi-
tis.22 There has been concern about creating a chronic
myocarditis by using immune suppression. The earlier work
from Gagliardi reported this finding at follow up in 10 (50%)
of treated children23; this is not found in the current paper
where only 7 (27%) had persistent myocarditis, which is
confusing as it encompasses the earlier era.

PREDICTORS OF SURVIVAL
Echocardiographic predictors of survival in paediatric dilated
cardiomyopathy have been reported in detail and those with
the worse systolic function tend to have the worse prognosis.
The data from Gagliardi and colleagues13 in this issue concurs
with this in that those patients with the lowest ejection
fraction had a significantly worse outcome. Of note, this
study had an aggressive approach to biopsy, which is often
shied away from in paediatric heart failure because of the
theoretical risks associated; however, this large series showed
that biopsy was safe in the hands of skilled operatives.
Interestingly, warfarin was used for anticoagulation regard-
less of age. Many paediatric cardiologists prefer to use aspirin
in young infants because of the difficulties with warfarin;
however, it was safe in this series.

CONCLUSION
The current study by Gagliardi and colleagues13 helps
paediatric cardiologists in a number of ways: it confirms
that older age and lower ejection fraction at presentation are
associated with a worse prognosis, which are useful facts in
counselling. The paper may also influence medical manage-
ment as it has shown that cardiac biopsy and anticoagulation
with warfarin are low risk in all age groups. The authors have
also shown that double agent immune suppression is safe in
the paediatric population. It has failed to show that the
prognosis of paediatric myocarditis without immune sup-
pression is worse. The answer to the latter question can only
be answered by a large randomised study.
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