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A B S T R A C T

Background

Myocarditis is defined as inflammation of the myocardium accompanied by myocellular necrosis. Experimental evidence suggests
that autoimmune mechanisms follow viral infection, resulting in inflammation and necrosis in the myocardium. However, the use of
corticosteroids as immunosuppressives for this condition remains controversial.

Objectives

The existing review was updated. The primary objective of this review is to assess the beneficial and harmful eEects of treating acute or
chronic viral myocarditis with corticosteroids. The secondary objective is to determine the best dose regimen.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL, Issue 7 of 12, 2012) on The Cochrane Library, MEDLINE OVID
(1946 to July Week 2, 2012), EMBASE OVID (1980 to Week 29, 2012), BIOSIS Previews (1969 to 20 July 2012), ISI Web of Science (1970 to
20th July, 2012), and LILACS (from its inception to 25 July, 2012) , Chinese Biomed Database, CNKI and WANFANG Databases (from their
inception to 31 December 2012). We applied no language restrictions.

Selection criteria

Randomised controlled trials (RCTs) of corticosteroids for viral myocarditis compared with no intervention, placebo, supportive therapy,
antiviral agents therapy or conventional therapy, including trials of corticosteroids plus other treatment versus other treatment alone,
irrespective of blinding, publication status, or language.

Data collection and analysis

Two review authors extracted data independently. Results were presented as risk ratios (RRs) and mean diEerences (MDs), both with 95%
confidence intervals (CIs).

Main results

Eight RCTs (with 719 participants) were included in this update. The trials were small in size and methodological quality was poor. Viral
detection was performed in 38% of participants, among whom 56% had positive results. Mortality between corticosteroids and control
groups was non-significant (RR, 0.93, 95% CI 0.70 to 1.24). At 1 to 3 months follow-up, leL ventricular ejection fraction (LVEF) was higher in
the corticosteroids group compared to the control group (MD 7.36%, 95% CI 4.94 to 9.79), but there was substantial heterogeneity. Benefits
were observed in LVEF in two trials with 200 children given corticosteroids (MD 9.00%, 95% CI 7.48 to 10.52). New York Heart Association
(NYHA) class and leL ventricular end-stage systole diameter (LVESD) were not aEected. Creatine phosphokinase (CPK) (MD -104.00 U/L, 95%
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CI -115.18 to -92.82), Isoenzyme of creatine phosphate MB (CKMB) (MD 10.35 U/L, 95% CI 8.92 to 11.78), were reduced in the corticosteroids
group compared to the control group, although the evidence is limited to small participant numbers. There were insuEicient data on
adverse events.

Authors' conclusions

For people diagnosed with viral myocarditis and low LVEF, corticosteroids do not reduce mortality. They may improve cardiac function but
the trials were of low quality and small size so this finding must be regarded as uncertain. High-quality, large-scale RCTs should be careful
designed to determine the role of corticosteroid treatment for viral myocarditis. Adverse events should also be carefully evaluated.

P L A I N   L A N G U A G E   S U M M A R Y

Hormone treatment may be ine5ective in treating people with viral myocarditis

Viral infection occasionally triggers myocarditis (inflammation and necrosis of the heart muscle) which can result in serious, acute heart
failure. The first signs of this condition may be flu-like symptoms which evolve into non-specific chest discomfort, shortness of breath or
palpitations. The majority of patients recover spontaneously but others have continuing heart problems which require medication and
can be severe enough to cause death.

The eEect of hormone treatment on viral myocarditis remains controversial. The review authors conducted a thorough search of
the medical literature. Eight randomised trials with 719 patients which met the inclusion criteria compared hormone treatment plus
conventional therapy with no hormone. Hormone treatment did not reduce mortality from viral myocarditis. Improvements in heart
function were found but the trials were of low quality and small size so this finding must be regarded as uncertain. Further trials comparing
hormone treatment in people suEering viral myocarditis with placebo are warranted. There are no conflicts of interest in the review.
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B A C K G R O U N D

Description of the condition

Myocarditis is defined as inflammation of the myocardium
accompanied by myocellular necrosis (Batra 2001). Myocarditis
is always associated with virus infection (Calderaro 2010). Viral
myocarditis is a multiple phases disease (Mason 2003). It is a
potentially devastating disease that results from viral infection
and T cell-mediated autoimmune disease (Metzger 2011). At the
end-stage of myocarditis, dilated cardiomyopathy usually develops
(Simon 2008). Even in people diagnosed with cardiomyopathy,
viral infection and inflammation were found in their myocardium
(Baughman 2006; Orinius 1968). Although immunosuppressive
medicines including corticosteroids were applied in many studies,
their eEects remain controversial.

There are several underlying causes of myocarditis. Among them,
viral myocarditis is the result of viral infection that can lead
to substantial cardiac damage and severe acute heart failure
(Kearney 2001). It appears that viruses may induce myocarditis
in genetically susceptible individuals, and that children are more
likely to suEer this condition. More than 27 viruses can cause
viral myocarditis, including Coxsackie viruses group A and B,
Echo, human immunodeficiency virus 1(HIV-1), influenza virus and
hepatitis A and C viruses (Liu 2013). The majority of patients
recover spontaneously, but those with persistent ventricular
dysfunction face a 20% one-year mortality rate (Liu 1996). Viral
myocarditis also significantly increases the mortality rate of cardiac
transplantation aLer dilated cardiomyopathy in children (Pietra
2012). In recent years, virus-associated diseases have become more
complex: for example, the Pandemic influenza A virus (H1N1),
which had worldwide implications and its associated high mortality
rate (Adedayo 2011). Fulminant myocarditis was reported to be
correlated with the influenza A virus or HIV (Cabral 2012; Magula
2003). H1N1 influenza would make myocarditis more common
in recent years (Kandolf 2011), and viral myocarditis induced by
H1N1 virus could possibly cause more serious results (Gdynia 2011;
Haessler 2011). A national survey performed in Japan discovered
an incidence rate of 60% among people infected with the H1N1
virus in 2009, while the morbidity and mortality reached as high as
28% (Ukimura 2012). Very recently, H7N9 virus was also detected
in China, which was said to cause severe viral myocarditis and
acute respiratory distress syndrome (ARDS). These challenges
requires further research of the most eEective treatment for viral
myocarditis.

In the previous version of our review, 10 randomised controlled
trials (RCTs) were initially selected but had to be excluded (Chen
2006). One of the controversies was the diagnostic criteria for
viral myocarditis. The Dallas criteria (defined in Dallas city in
the USA in 1986) were internationally accepted for the diagnosis
of viral myocarditis, and relied on endocardial biopsy (Angelini
2000; Uemura 2001). However, recent evidence weakens the
Dallas criteria. The sensitivity and specificity of the Dallas
criteria depend on the site of the biopsy. Variable viruses
could cause diEerent presentations. In addition, experts' views
on diagnosing myocarditis in some biopsies were not always
consistent. (Mahrholdt 2004) and did not identify patients suEering
myocarditis who responded to immune modulation therapy
(Mason 2003). Doubts about their applicability were therefore
raised in recent years (Baughman 2006). On the other hand,
endocardial biopsy would be considered ethically debatable in

some countries. Comprehensive diagnostic criteria would be
needed to promote clinical practice. For those countries with
limited medical resources, the classification of myocardiopathy
by the World Health Organization/International Society and
Federation of Cardiology (WHO/ISFC) in 1995 (McKenna 1996), or
similar criteria (Ma 1999), provide comprehensive considerations
with clinical presentations and requisite laboratory examinations
for diagnosis. The disadvantage of these criteria is that they lack
any pathological standard.

Description of the intervention

Direct viral response and excessive immune response are two
causes of myocardial damage in viral myocarditis (Yang 2011).
Highly active antiretroviral therapy (HAART) is considered useful
for controlling virus infection, and for reducing the prevalence of
virus-associated cardiomyopathy (Barbaro 2011). A recent review
has also suggested that virus infection involves the evolution of
myocarditis and dilated cardiomyopathy (DCM). Immune clearance
of the virus could also improve leL ventricular ejection fraction
(LVEF) of the patients (Andreoletti 2009). Prednisone, combined
with azathioprine, is usually observed to improve histological
abnormalities and ejection fraction (EF) in some patients (Salvi
1989; Schultz 2009). This evidence has contributed to the rationale
for the application of corticosteroids for viral myocarditis. However,
these medicines are unavailable in developing countries. According
to the results of recent research, immuno-proteasome (IP)
deficiency was positively related to severe myocardial tissue
damage in viral myocarditis (Opitz 2011). Corticosteroids have long
been applied as an immunosuppressive agent. Recent research
suggests that corticosteroids might enhance the capacity of
macrophage type 2, so as to suppress T lymphocyte-mediated
interferon-ɤ (IFN-ɤ) and interleukin 4 (IL-4) production, which
provides the rationale for the application of corticosteroids to treat
viral myocarditis (Kraaij 2011). Corticosteroids have therefore been
proposed to be immunosuppressive. Immunological suppression
therapeutics based on corticosteroids diEer between countries.
Many English-language studies applied prednisolone 2.5 mg/kg a
day for one week for children, then slowly reduced the dosage
(Camargo 1995). For adults, prednisolone was prescribed at 1.25
mg/kg a day for two to four weeks (Latham 1989), or with oral
azathioprine or cyclosporine (Maisch 1995; Mason 1995). In China,
dexamethasone 0.2 mg/kg a day was venously injected for one
week for children, then switched to oral administration and slow
reduction of the dosage. For adults, dexamethasone 10 ~ 30 mg a
day was venously injected for one to six weeks (in most research for
one week), and then switched to oral administration and reduction
of the dosage in accordance with the patient's condition (Chen
2008).

Why it is important to do the review

The criteria that we used for RCTs of virus-induced myocarditis in
the previous version of this review were too strict, leading to none
being located (Chen 2006). In the RCTs excluded in the previous
review, only few patients were examined for evidence of virus
using varying methods. The belief that viral infection is the main
cause of myocarditis and DCM was based on animal experimental
results (Garg 1998), and was restated recently (Shauer 2013). For
this updated review, we have therefore re-selected and included
RCTs of myocarditis which was definitely or possibly caused by a
virus in order to evaluate the eEect and safety of corticosteroids on
viral myocarditis, using diEerent diagnostic criteria.

Corticosteroids for viral myocarditis (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

O B J E C T I V E S

The primary objective of this review is to assess the beneficial and
harmful eEects of treating acute or chronic viral myocarditis with
corticosteroids. The secondary objective is to determine the best
dose regimen.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We include randomised controlled clinical trials (RCTs) irrespective
of blinding, publication status, or language. We excluded quasi-
randomised trials and historically controlled clinical trials.

Types of participants

Male or female patients, including adults and children of any age or
ethnic origin, with viral myocarditis, including acute (within a two-
week period) and chronic viral myocarditis.

The diagnostic criteria required for inclusion in the review avoided
a requirement for myocardial biopsy, but followed usual clinical
practice (Liu 2013), and were as follows:

1. A history of an antecedent flu-like syndrome accompanied by
symptoms such as fever, arthralgia and malaise;

2. Symptoms and signs of clinical heart failure and ventricular
dilation;

3. Laboratory findings of leukocytosis, an elevated sedimentation
rate, eosinophilia, or an elevation in the cardiac fraction of
creatine kinase;

4. Electrocardiographic (ECG) evidence of arrhythmias or heart
block;

5. Having excluded other causes of global cardiac dysfunction.

Studies using other criteria (myocardial biopsy criteria, WHO//ISFC
criteria, Chinese criteria, or others) were also included. People
diagnosed with non-virus-caused myocarditis were excluded.

Types of interventions

We included any type of corticosteroid treatment, including
glucocorticoids or mineral-corticoids, at any dose or administration
regimen.

Corticosteroids were compared with no intervention, placebo,
supportive therapy, antiviral agents therapy or conventional
therapy. Trials of corticosteroids plus antiviral agents or supportive
therapy versus antiviral agents or supportive therapy alone, and
corticosteroids plus other immunosuppressives versus placebo
were also eligible for inclusion. Co-interventions were allowed as
long as all arms of the randomised allocation received the same co-
interventions. Conventional therapy included digitalis, diuretics,
angiotensin-converting enzyme (ACE) inhibitors, carvedilol, beta-
blockers, and spirolactone.

Types of outcome measures

Primary outcomes

ALer treatment (at completion of regimen and at maximum follow-
up) the outcomes were:

1. Mortality;

2. Clinical endpoint (defined as death rate combined with heart
transplantation rate);

3. Incidence of complications (severe arrhythmias, cardiac shock).

Secondary outcomes

1. Cardiac function (the New York Heart Association/NYHA
classification, or leL ventricular ejection fraction (LVEF), leL
ventricular end-diastolic dimension (LVEDD), and leL ventricular
end-systolic dimension (LVESD));

2. Cardiac enzyme (e.g. creatine phosphokinase (CPK)
and CK-MB, lactate dehydrogenase (LDH), alpha-
hydroxybutyrate dehydrogenase (alpha-HBDH), glutamine
oxaloacetic transaminase (GOT)).

3. Number and type of adverse events. Two types of adverse
event were to be analysed: serious adverse events and adverse
events not considered serious. Serious adverse events were
any untoward medical occurrence that resulted in death, was
life-threatening, required hospitalisation or prolongation of
hospitalisation, resulted in persistent or significant disability,
or was an event that might jeopardise the patient or require
intervention to prevent one of the former serious adverse events
(ICH-GCP 1997). All other adverse events were to be considered
non-serious;

4. Length of hospital stay, quality of life, and cost eEectiveness
(cost of medications per saved life or hospital length).

Search methods for identification of studies

Electronic searches

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL, Issue 7 of 12, 2012) on The Cochrane Library, MEDLINE
OVID (1946 to July Week 2, 2012), EMBASE OVID (1980 to Week 29,
2012), BIOSIS Previews (1969 to 20 July 2012), ISI Web of Science
(1970 to 20 July, 2012), and LILACS (from its inception to 25 July,
2012) on 25 July 2012. We also searched the Chinese Biomed
Database, CNKI and WANFANG Databases (from their inception to
31 December 2012). We applied no language restrictions.

The searches were run twice for this update, in 2012 (Appendix 1)
and 2009 (Appendix 2). The Chinese search strategies are detailed
in Appendix 3.

Searching other resources

We checked the reference lists of identified clinical trials and
review articles in order to find randomised trials not identified
by the electronic searches or by handsearching. We searched
for ongoing trials through the National Research Register and
the metaRegister of controlled trials (mRCT (www.controlled-
trials.com/mrct)), and for grey literature through the database of
the System for Information on Grey Literature in Europe (SIGLE).
We contacted authors and experts in the field for any other trials or
ongoing research.

Data collection and analysis

Selection of studies

Two review authors (HS  and WW) independently selected the trials
by reading the titles and abstracts of the citations. We retrieved any
potentially eligible studies for further inspection according to the
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prespecified selection criteria. We resolved any disagreements by
discussion with a third review author (JPL).

Assessment of methodological quality

We followed the guidance given by the Cochrane Handbook
(Higgins 2011). Two review authors (HS Chen and W Wang)
independently assessed the quality of the studies without blinding
to authorship or journal, and using the 'Risk of bias' assessment
tool developed by The Cochrane Collaboration. We resolved
discrepancies by discussion with a third review author (JP Liu). The
items assessed were:

• Was there adequate sequence generation (selection bias)?

• Was allocation adequately concealed (selection bias)?

• Was knowledge of the allocated interventions adequately
prevented during the study (detection bias)?
◦ Participants and personnel

◦ Outcome assessors

• Were incomplete outcome data adequately addressed (attrition
bias)?

• Are reports of the study free of suggestion of selective outcome
reporting (reporting bias)?

• Was the study apparently free of other problems that could put
it at a risk of bias?

Assessment of reporting biases

Although we had planned to investigate publication bias by
analysing funnel plots, there were insuEicient studies identified
that corresponded with our designated outcomes to enable their
construction (Egger 1997).

Measures of treatment e5ect

For dichotomous outcomes, data were expressed as a risk ratio
(RR) with a 95% confidence interval (CI). For continuous outcomes,
we used the mean diEerence (MD), or the standardised mean
diEerence (SMD) if diEerent scales had been used.

Unit of analysis issues

We only included RCT that randomised patients to separate groups.

Assessment of heterogeneity

We assessed heterogeneity using a Chi2 test on N-1 degrees of
freedom, with a P value of 0.05 used for statistical significance and
the I2 statistic (Higgins 2003; Higgins 2011).

Data synthesis

We pooled data using a random-eEects model but the fixed-eEect
model was also analysed to ensure robustness of the model chosen
and susceptibility to outliers.

We intended to display the results as comparisons of:

1. Corticosteroids versus no intervention or placebo;

2. Types of corticosteroids versus each other;

3. DiEerent dose of corticosteroids versus each other;

4. DiEerent regimens of corticosteroids versus each other;

5. Optimal corticosteroids versus antivirals;

6. Optimal corticosteroids versus supportive intervention;

7. Combination therapies.

If suEicient randomised clinical trials were identified, we planned
to perform sensitivity analyses according to their methodological
quality:

1. Trials with adequate versus inadequate concealment of
allocation;

2. Trials with adequate versus inadequate generation of allocation
sequence;

3. Trials with or without double-blinding;

4. Trials with or without intention-to-treat analysis.

Furthermore, if suEicient randomised clinical trials were identified,
we planned to perform the following subgroup analysis:

1. Acute or chronic viral myocarditis;

2. Children or adults;

3. Treatment duration.

R E S U L T S

Description of studies

Results of the search

In the previous version of this review, we identified 507 references
but selected only 10 randomised controlled trials (RCTs) to
evaluation initially. Based on our original strict inclusion and
exclusion criteria, all 10 RCTs were excluded.

For this update we retrieved 2849 references, of which 381 were
Chinese articles. ALer de-duplication, there were 2390 references
(265 in Chinese). ALer screening the titles and abstracts, we
evaluated the full text of 25 study reports. Eight RCTs (reported in
12 papers) were included, the details of which are shown in the
Characteristics of included studies table. Twelve studies (reported
in 13 papers) were excluded, with the reasons for exclusion
presented in the Characteristics of excluded studies table. The flow
diagram in Figure 1 shows the study selection for the updated
searches from 2009 and 2012 combined.
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Figure 1.   Flow diagram

 
Included studies

Of the eight RCTs included in the review, five were reported in the
English language, and three in Chinese. A total of 719 participants
were included, of which 374 were in the corticosteroids treatment
groups, and 345 in the control groups. Three RCTs included 312
children (Aziz 2010; Ma 2001; Yang 2006). Of the five RCTs reporting
gender, 65% were male. The three RCTs that did not report on
gender were Aziz 2010, Maisch 1995 and Yang 2006. Myocarditis
was diagnosed by Dallas criteria in four RCTs (Latham 1989; Maisch
1995; Mason 1995; Wojnicz 1999). Three RCTs published in Chinese
used Chinese criteria (Liao 2005; Ma 2001; Yang 2006). One RCT
diagnosed with clinical criteria (Aziz 2010). Participants from four
RCTs were reported to accept virus detection (Aziz 2010; Latham
1989; Ma 2001; Maisch 1995). Serum viral antibodies were reported
with positive results in 131 participants (Aziz 2010; Ma 2001), and
20 participants had virus positive polymerase chain reaction (PCR)
detection (Maisch 1995). Virus detection results were not reported
by Latham 1989. The total virus detection rate was 270/719 (37.6%),
while the positive virus detection rate was 151/270 (55.9%).

All participants were randomly assigned to corticosteroids
treatment groups or control groups. Conventional treatments were
applied to all participants. Corticosteroids were applied alone
(Aziz 2010; Latham 1989; Liao 2005; Ma 2001; Yang 2006), or
with other immunosuppressive medicines (Maisch 1995; Mason
1995; Wojnicz 1999) which included azathioprine and cyclosporine.
Chinese traditional medicines were applied to treatment groups
in all three Chinese RCTs. The main medicines were Astragalus,
Dansen, Liquorice, and ShenMai (Liao 2005; Ma 2001; Yang 2006).

Risk of bias in included studies

All participants were randomly assigned to corticosteroids
treatment groups or no-corticosteroids groups. All participants
were treated with conventional therapy. Only two RCTs reported
their randomisation methods (Latham 1989; Mason 1995). None
of the RCTs reported on allocation concealment, or blinding
of participants and personnel. There were no incomplete data
or selective reporting. One RCT was supported by the National
Institute of Health of the United States (Mason 1995). A summary of
the risks of bias in the included studies is illustrated in Figure 2 and
Figure 3.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Block randomisation table or procedure was used in two studies to
assign their participants (Latham 1989; Mason 1995).

Blinding

Not reported.

Incomplete outcome data

No incomplete data.

Other potential sources of bias

There were too few RCTs to establish publication bias. No time-lag
bias or duplicate publication bias were identified.

E5ects of interventions

Primary outcomes

1.1 Mortality

Four RCTs (269 participants), comparing corticosteroids to no
corticosteroids, reported on mortality: 51/148 participants (39.9%)
in the corticosteroids group died, compared with 50/121 (41.3%) in
the no-corticosteroids group: risk ratio (RR) 0.93 (95% confidence
interval (CI): 0.70 to 1.24).(Analysis 1.1)

1.2 Death rate combined with heart transplantation rate

Five RCTs (353 adult participants) reported on this clinical endpoint,
and one RCT in 27 children. No statistically significant diEerences
were seen in death rate combined with heart transplant for either
adults or children. (Analysis 1.2; Analysis 1.3).

1.3 Incidence of complications

None of the RCTs reported on the incidence of complications.

Secondary outcomes:

2.1 NYHA class

One RCT with 38 participants (5% of total participants included in
the systematic review: 17 in corticosteroids group and 21 in the no-
corticosteroids group) compared NYHA class at follow-up (Maisch
1995). The diEerence between both groups was non-significant: MD
0.40 (95% CI -0.28 to 1.08) (Analysis 2.1).

2.2 - 2.4 Le% ventricular ejection fraction (LVEF, %)

Five RCTs (442 participants) compared LVEF at 1 to 3 months follow-
up. This accounted for 61.5% of total participants included in the
systematic review. Treatment favoured LVEF: mean diEerence (MD)
7.36% (95% CI 4.94 to 9.79), but there was substantial heterogeneity
(I2 = 56%) ( Analysis 2.2). Among the five RCTs, two (Aziz 2010; Yang
2006) compared LVEF in children, demonstrating similar eEects: MD
9.00% (95% CI: 7.48 to 10.52) (Analysis 2.3), and one (Wojnicz 1999)
reported the outcome sustained at one-year follow-up: MD 13.00%
(95% CI: 7.08 to 18.92) (Analysis 2.4).

2.5 Le% ventricular end-diastolic diameter (LVEDD, mm)

Four RCTs (264 participants, adults and children) evaluated LVEDD
at the end of observation between the corticosteroids group and
the no-corticosteroids group. There was substantial heterogeneity
(I2 = 94%) and we did not conduct a meta-analysis. (Analysis 2.5).

2.6 Le% ventricular end-systolic diameter (LVESD, mm)

Only one RCT with children evaluated LVESD at the end of one year
of observation (Aziz 2010). The diEerence between treatment and
control groups was non-significant (Analysis 2.6).

3.1 Creatine Phosphokinase (CPK, U/L)

One RCT with 122 participants (17% of total participants in this
review) evaluated CPK (Liao 2005). CPK in corticosteroids group
was lower than that in no corticosteroids group, with a MD of
-104.00 U/L (95% CI: -115.18 to -92.82) (Analysis 3.1).

3.2 Creatine Phosphokinase-MB (CK-MB, U/L)

One RCT with 100 children evaluated CK-MB (Ma 2001). In this trial,
corticosteroids reduced CK-MB: MD -10.35 U/L (95% CI: -8.92 to
-11.78) (Analysis 3.2).

3.3 alpha-hydroxybutyrate dehydrogenase (alpha-HBDH, U/L)

Two RCTs with 222 participants (30.9% of total participants in this
review) evaluated alpha-HBDH (Liao 2005; Ma 2001). Alpha-HBDH
in corticosteroids groups in both RCTs was lower than those in no
corticosteroids group. But the I2 was as high as 95% (Analysis 3.3),
which indicated the heterogeneity between these two RCTs was too
high. Then the results could not be combined.

4. Adverse events

Only one RCT reported adverse events (Mason 1995). Increase
in creatinine level by more than 0.5 mg/dl was observed more
commonly in the cyclosporine-plus-prednisone group (46%, versus
9% in the control group, and 16% in the azathioprine-plus-
prednisone group). New onset of hypertension was observed in
14% of the prednisone treatment group. Severe infection was
reported in 6% of the treatment group.

5. Other outcomes

None of the RCTs reported length of hospital stay, quality of life, or
cost eEectiveness.

D I S C U S S I O N

Summary of main results

Key findings

A total of eight randomised controlled trials (RCTs), with 719
myocarditis patients, were included in our updated review. The
trials were small and of poor quality. Overall mortality was
37.7%; and mortality was not reduced with corticosteroids either
for children or for adults. Corticosteroids may improve cardiac
function (LeL Ventricular Ejection Fraction) but there was no eEect
on NYHA class, which classifies cardiac function in clinical practice.
LeL Ventricular End - Diastolic Diameter seemed to be improved
by using corticosteroid, but this result came from combination of
four RCTs with significant heterogeneity. From the results of this
review, we conclude that corticosteroids may improve LVEF for
people with viral myocarditis, either in adults or children, but they
have no eEects on improving cardiac diastolic function, or reducing
mortality. It is important to treat this result with caution since the
trials were small, of poor quality and with moderate to significant
heterogeneity in the beneficial eEects.
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Overall completeness and applicability of evidence

Viral detection was performed in 38% of participants included
in the review, among whom 56% had virus-positive results. The
prevalence of virus-associated myocarditis was very similar to
that reported in a previous study (Andreoletti 2009). However, the
prevalence of myocarditis is reported to be high in some countries,
and low in others. This diEerence may be attributable to variations
in diagnostic criteria between countries (Cheng 2003).

In the previous version of this review, we identified 10 RCTs,
but excluded all of them, either for failure to meet a strict
diagnostic criterion, or because of confounding of corticosteroids
with concomitant treatment with Chinese traditional medicines
(Chen 2006). In this updated review, diagnosis of viral detection
was extended beyond the Dallas criteria, and RCTs without virus-
negative evidence are now included. We therefore re-selected and
combined data from eight RCTs, but they are of low quality.

Corticosteroids are not recommended for most conditions
(McNamara 2002). For people with myocarditis where a virus is
detected, corticosteroids may have a detrimental eEect, while
those without virus detection may benefit from the treatment
(Zimmermann 2005). Viruses may cause severe sepsis (Zahariadis
2003) and may aggravate the clinical outcomes of sepsis (Heininger
2011 Kalil 2011). Sepsis induced by a virus is similar to that caused
by bacteria, but the risks of virus are oLen underestimated. Toll-
like receptor 3 and NF-kB transcription factor play an important
role in virus-associated sepsis (Zahariadis 2003). Viral myocarditis
could possibly be one form of virus-associated sepsis, even though
the inflammation of the myocardium was more severe than in
other tissues. For people with severe sepsis, or even septic shock,
hydrocortisone at doses as low as 200 to 300 mg per day could
improve the clinical outcomes (Sprung 2011). Corticosteroids could
increase circulating cortisol levels and reduce pro-inflammatory
cytokines such as IL-1, IL-6, IL-8 and TNF-alpha, and thereby balance
the inflammatory response (Salluh 2010). There is therefore a
plausible basis for the use of low doses of corticosteroids for viral
myocarditis. But the best regimens remains unclear.

Only one RCT reported adverse events, in which renal injury
seemed to be severe, but other immunosuppressive medicines
were combined with corticosteroids and may have confounded this
finding. In some non-RCTs, hirsutism and Cushing's syndrome were
commonly observed (Chan 1991; Gagliardi 2004; Salvi 1989; Vester
1997). Side eEects such as hypertension, candidiasis, epididymitis,
or peritonitis were relatively rare (Chan 1991; Salvi 1989; Vester
1997). Corticosteroids may cause many other adverse events,
although they were not observed or reported in the studies
included in this review. For example, myocarditis can be induced
by steroids (Fukae 2000). Severe soL tissue infection and adrenal
insuEiciency have been reported (Hosenpud 1985). Another risk
of corticosteroids is hip avascular necrosis. It is reported that
about 90% of atraumatic hip avasculars necrosis is attributed
to corticosteroids therapy or to excess alcohol consumption
(Hamilton 2009). Corticosteroids could induce hip avasculars
necrosis by regulating genes expression (Tong 2011). However, no
hip avascular necrosis was observed in the studies covered by this
review.

Quality of the evidence

The overall quality of the included studies was poor. Two RCTs
stated they used block randomisation tables to allocate their
participants (Latham 1989; Mason 1995), while the other trials did
not report any details of randomisation. The type of medicines
varied: corticosteroids included prednisolone, prednisone, and
dexamethasone. Other combination interventions were variously
used among the RCTs, which could compromise the results of these
studies. Furthermore, data on adverse events was generally not
reported and could not be quantified.

Potential biases in the review process

This updated review has a number of strengths and limitations.
Strengths include a strong and comprehensive search strategy
covering 10 databases (including three Chinese databases).
However, the trials were small-scale and of low methodological
quality.

Agreements and disagreements with other studies or
reviews

There are few systematic reviews studying corticosteroids for viral
myocarditis. A 2004 review concluded that corticosteroids had no
eEects on improving the prognosis of acute myocarditis (Hia 2004).
However, this review included only one RCT. In 2006, we undertook
our systematic review to assess the eEects of corticosteroids on
viral myocarditis. Our selection criteria were strict, eliminating any
RCTs that could be included. In a recent study of participants with
myocarditis which excluded those with positive detection of virus,
immunosuppressive therapy included prednisone 1 mg/kg daily
for four weeks followed by 0.33 mg/kg daily for five months, and
azathioprine 2 mg/kg daily for six months (Frustaci 2009). In a
retrospective case series, participants who were diagnosed with
dilated cardiomyopathy and where the virus was detected, were
treated with interferon beta 1b, and those with inflammation and
no detectable virus were treated with prednisolone (Zimmermann
2005). These results confirm the conclusions from the ESETCID
study (ESETCID 2000). Corticosteroids may have a role in treating
myocarditis without viral evidence. However, although the virus
could not be detected in cardiac tissue, viral myocarditis could
not be excluded (Frustaci 2009). It therefore remains diEicult to
evaluate the eEects of corticosteroid on viral myocarditis.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

For people diagnosed with viral myocarditis and low leL ventricular
ejection fraction, corticosteroids do not reduce mortality. Cardiac
function may be improved by applying corticosteroids, but this
needs to be interpreted with caution since the evidence is based on
small-scale trials of poor methodological quality.

Implications for research

High-quality randomised controlled trials (RCTs) are warranted
in people suEering viral myocarditis, comparing corticosteroids
with placebo. It is important to clarify and standardise diagnostic
criteria for viral myocarditis, and to design high-quality RCTs with
suEicient statistical power. As well as mortality, patient-related
outcomes, such as NYHA class or quality of life, should be evaluated.
DiEerent types and dosages of corticosteroids should be compared,
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to determine the best therapeutic regimens. Furthermore, adverse
events of steroids should be carefully observed and reported in the
studies.
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Study characteristics

Methods Study design: RCT

Time frame: July 2001 to February 2007.

Participants Inclusion criteria
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• Setting: Inpatients

• Country: Pakistan

• Health status:Children with myocarditis, positive viral antibody study, duration of symptoms > 3
months, and continued LVEF reduction. Virus was detected in all participants, while 31 participants
were virus-positive.

• Number: treatment group (49); control group (31)

• Age: treatment group (3.4 ± 2.5 years); control group (4.2 ± 3.4 years)

• Sex (M/F): unclear.

Exclusion criteria

• less than 3 months from the onset of symptoms

• LVEF > 50

Interventions Treatment group

• Prednisolone
◦ 2 mg/kg a day for 1 month;

◦ then tapered oE over 15 days

• Other medicines included:
◦ digoxin

◦ diuretics

◦ captopril

◦ spironolactone

Control group

• Other medicines included:
◦ digoxin

◦ diuretics

◦ captopril

◦ spironolactone

Outcomes Mortality

Change of LVEF, LVEDD, LVESD

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation method was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Aziz 2010  (Continued)
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Not stated.

Other bias Unclear risk Funding was not stated.

Aziz 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Time frame: from April 1983 to December 1986.

Participants Inclusion criteria:

• Setting: Inpatients

• Country: USA

• Health status:idiopathic dilated cardiomyopathy patients with duration of symptoms < 2 years, a ra-
dionuclide LVEF ≤ 45%, absence of alcohol abuse, hypertension, coronary artery disease, congenital
heart disease, primary valvular heart disease, or diabetes mellitus. Virus was detected but the results
were not reported.

• Number: treatment group (23); control group (29)

• Age:41 ± 12 years (range from 20 - 68 years)

• Sex (M/F): 42 men, 10 women.

Exclusion criteria:

• Contraindication to prednisone.

Interventions Treatment group:

• Prednisone
◦ initial dose 50 mg a day for 2 weeks followed by 40 mg a day for 2 weeks, then 30 mg a day for 4

weeks, 20 mg a day for 2 more weeks.

• Conventional therapy
◦ furosemide, captopril, anticoagulants, and digoxin.

Control group

• Conventional therapy
◦ furosemide, captopril, anticoagulants, and digoxin.

Outcomes 24-months survival rate
Number of deaths or cardiac transplantations
LVEF

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Latham 1989 
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Random sequence genera-
tion (selection bias)

Low risk A block randomisation table.

Allocation concealment
(selection bias)

High risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome data were analysed by Dr. Gary Clark, not by the authors.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Not stated.

Other bias Unclear risk None.

Latham 1989  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Time frame: January 2002 to June 2004.

Participants Inclusion criteria:

• Setting: Inpatients

• Country: China

• Health status: adults diagnosed with viral myocarditis according to National Myocarditis and Myocar-
diopathy Symposium Critieria in 1995. Virus was not detected.

• Number: treatment group (61); control group (61)

• Age: treatment group: mean 37.2 years (ranged from 18 - 50 years); control group: mean 36.5 years
(ranged from 18 - 52 years).

• Sex (M/F): treatment group (40/21); control group (39/22).

Exclusion criteria:

• Coronary heart disease

• Hypertensive heart disease

• Rheumatic heart disease

• Cardiac injury caused by medicines

Interventions Treatment group:

• Dexamethasone
◦ 20 mg a day for 10 days

• Prednisone

Liao 2005 
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◦ 30 mg a day after discontinuation of dexamethasone, the dose reduced gradually and finally dis-
continued at 8 weeks.

• Anti-virus therapeutics
◦ Virazole (dose unclear)

• Conventional therapeutics (unclear, Astragalus injection 40 ml a day were used)

Control group:

• Anti-virus therapeutics
◦ Virazole (dose unclear)

• Conventional therapeutics (unclear, Astragalus injection 40 ml a day were used)

Outcomes Creatine phosphokinase (CK), lactate dehydrogenase (LDH), hydroxybutyrate dehydrogenase (HBDH),
glutamine oxaloacetic transaminase (GOT), stroke volume (SV), Cardiac output (CO), Cardiac index (CI),
and LVEF.

Notes Funding was not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random sequence generation was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Unclear

Other bias Unclear risk Funding was not stated.

Liao 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Time frame: from 1997 to 2001.

Participants Inclusion criteria:

• Setting: Inpatients

Ma 2001 
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• Country: China

• Health status: children diagnosed with viral myocarditis according to National Myocarditis and My-
ocardiopathy Symposium Critieria in 1995. All participants were positive CoxB IgM antibody. Coxsack-
ievirus B was detected in all children.

• Number: treatment group (50); control group (50).

• Age:3 - 12 years old. (others were unclear).

• Sex (M/F): 56/44. (others were unclear).

Exclusion criteria:

• None.

Interventions Treatment group:

• Prednisone
◦ 1 mg per kg a day for 2 weeks.

◦ dose was reduced to 0.5 mg per kg a day for 1 week, then reduced to 0.25 mg per kg a day for 1
week, before being discontinued.

• Conventional therapeutics (unclear)

• Vitamin C
◦ 150 - 200 mg per kg a day for 20 days

• CoQ10
◦ 10 mg, twice per day

• Chinese Medicines for 30 days:
◦ Astragalus mongholicus 30 g a day

◦ Dansen 10 g a day

◦ Liquorice 5 g a day

Control group:

• Conventional therapeutics (unclear)

• Vitamin C
◦ 150 - 200mg/kg/d for 20 days

• CoQ10
◦ 10mg, twice per day

• Chinese Medicines for 30 days:
◦ Astragalus mongholicus 30 g a day

◦ Dansen 10 g a day

◦ Liquorice 5 g a day

Outcomes CK-MB, alpha-HBDH

Notes Research funding by the Science Committee in Shandong

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random sequence generation was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)

High risk Blinding was not stated.

Ma 2001  (Continued)
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All outcomes

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Unclear.

Other bias Unclear risk Research funding by the Science Committee in Shandong.

Ma 2001  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Time frame: not stated.

Participants Inclusion criteria

• Setting: Inpatients

• Country: Germany

• Health status: participants diagnosed with myocarditis based on endomyocardial biopsy were includ-
ed, and coronary angiography and right heart catheterisation were performed to exclude ischaemic or
valvular heart, or right ventricular disease. Virus was detected with PCR technology in all participants.
Twenty participants (10 in each group) were virus-positive.

• Number: treatment group (17); control group (21)

• Age: treatment group (44.8 ± 8.7 years); control group (49.2 ± 12.8 years)

• Sex (M/F): not stated.

Exclusion criteria

• None stated.

Interventions Treatment group:

• Prednisone
◦ 1.25 mg per kg a day initially for 2 weeks

◦ tapered oE to a maintenance dose of 0.3 mg per kg a day for 3 months.

• Azathioprine
◦ 2 mg per kg initially for 2 weeks

◦ reduced to 0.85 mg per kg for 3 months.

• Conventional therapeutics
◦ bed rest

◦ diuretics

◦ digitalis

◦ angiotensin-converting enzyme inhibitors (ACEIs)

◦ anti-arrhythmic medication

Control groups:

Maisch 1995 
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• Conventional therapeutics
◦ bed rest,

◦ diuretics,

◦ digitalis,

◦ angiotensin-converting enzyme inhibitors (ACEIs)

◦ anti-arrhythmic medication

Outcomes LVEF, NYHA class, LVEDD, LVEDVI.

Histological findings: Mean infiltration score, mean fibrosis score, mean hypertrophy score, score for
IgG-binding, score for IgA-binding.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random sequence generation was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Not stated.

Other bias Unclear risk Funding was not reported.

Maisch 1995  (Continued)

 
 

Study characteristics

Methods Study design: multicentre RCT

Time frame: October 1986 to October 1990 (follow-up to October 1991).

Participants Inclusion criteria

• Setting: Inpatients

• Country: USA, Canada, Great Britian, and Japan

Mason 1995 
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• Health status: participants with recent (< 2 years) onset of congestive heart failure who underwent
endomyocardial biopsy. Those with biopsy considered positive for myocarditis, LVEF < 45% were in-
cluded. Virus was not detected.

• Number: treatment group (64); control group (47)

• Age: treatment group (43 ± 14 years); control group (41 ± 13 years)

• Sex (M/F): Treatment group (37/27); control group (32/15)

Exclusion criteria

• Age ≤ 18 years

• Current or potential pregnancy

• Conditions contraindicating or requiring immunosuppressive therapy

• Coronary artery disease

• Treatment with investigational drugs, beta-blocker, disopyramide, or calcium antagonist

• Limited life expectancy as determined by the enrolling physician, and substance abuse.

Interventions Treatment group:

• Prednisone
◦ started at a dose of 1.25 mg per kg a day initially. The dose was decreased by 0.08 mg per kg until

0.33 mg per kg a day at the end of week 12 and maintained through the end of week 20, and dis-
continued at the end of week 24.

• Azathioprine (19 participants)
◦ 1 mg per kg

◦ twice per day for 24 weeks

• Cyclosporine (45 participants)
◦ 5 mg per kg

◦ twice per day

◦ Blood concentration 200 to 300 ng/ml at the end of week 1, then the dose was tapered to achieve
a blood level between 100 and 200 ng/ml during week 2 and 4. From week 4 to week 24, the con-
centration was modulated between 60 and 150 ng/ml.

• Conventional therapy

Control group:

• Conventional therapy including:

• Reduced salt intake (< 4 g a day)

• Digoxin serum concentration of 1 - 2 mg/ml)

• Furosemide (doses were increased from 20 to 160 mg a day)

• Captopril (doses were increased from 37.5 to 225 mg a day)

• Metolazone

• Prazosin or hydralazine

• Nitrates

• Other (e.g. larger doses of listed drugs, intermittent dopamine infusion, experimental inotropic
agents).

Outcomes The mean (+/- SE) LVEF improvement
The mean change in LVEF at 28 weeks
Survival
Mortality rate for entire group
Adverse events (depiction).

Notes Funded by National Institutes of Health of the US.

Risk of bias

Mason 1995  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A permuted block randomisation procedure was used.

Allocation concealment
(selection bias)

High risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Not stated.

Other bias Low risk Funded by National Institutes of Health of the USA.

Mason 1995  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Time frame: January 1995 to October 1997.

Participants Inclusion criteria

• Setting: Inpatients

• Country: Poland

• Health status: participants with chronic heart failure due to dilated cardiomyopathy who underwent
endomyocardial biopsies; those with strong expression of HLA in biopsy specimens were included.
Virus was not detected.

• Number: treatment group (41); control group (43)

• Age: treatment group (mean 41 years); control group (mean 39 years)

• Sex (M/F): treatment group (32/9); control group (37/6)

Exclusion criteria

• recent (< 6 months) onset of systolic heart failure

• all known causes of heart failure (such as hypertension, significant coronary artery disease, valvular
heart disease (but not relative mitral regurgitation), endocrine disease, significant renal disease, drug
or alcohol abuse, and therapy with steroids within 6 months before the study).

Interventions Treatment group

• Prednisone

• Started with 1 mg per kg a day for 12 days

Wojnicz 1999 
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• The dose was tapered oE every 5 days by 5 mg a day until reaching the maintenance dose of 0.2
mg per kg a day for 90 days.

• Azathioprine

• 1 mg per kg a day for 100 days.

• Conventional therapy

Control group

• Conventional therapy included:

• digitalis

• diuretics (furosemide 40 to 80 mg a day and spironolactone 100 mg a day)

• ACE inhibitor (captopril 50 to 75 mg a day)

• beta-blockers (metoprolol tartrate, 50 to 100 mg a day)

• nitrates

• anti-arrhythmic drug (amiodarone hydrochloride, 200 to 400 mg a day)

• bed rest

Outcomes Death and heart transplantation
LVEF, LVEDV, LVESV, LVEDD, NYHA class

Notes Funding was not stated.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation method was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Selective reporting (re-
porting bias)

Unclear risk Not stated.

Other bias Unclear risk Funding was not stated.

Wojnicz 1999  (Continued)
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Methods Study design: RCT
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Time frame: from 2002 to 2004.

Participants Inclusion criteria

• Setting: Inpatients

• Country: China.

• Health status: children diagnosed with viral myocarditis according to National Myocarditis and My-
ocardiopathy Symposium Critieria in 1995. Specimens were included. Virus was not detected.

• Number: treatment group (69); control group (63)

• Age: treatment group (mean 7.2 years); control group (mean 7.8 years)

• Sex (M/F): Treatment group (unclear); control group (unclear)

Exclusion criteria

• None.

Interventions Treatment group

• Dexamethasone
◦ 0.2 mg per kg a day injected in week 1

◦ then the doses were reduced to 0.15 mg per kg a day (oral administration) in week 2, then 0.075
mg per kg a day in week 3.

• ShenMai injection
◦ 0.4 ml per kg a day for 10 days

• Conventional therapeutics (unclear).

Control group

• Conventional therapeutics (unclear)

Outcomes LVEF, SV, CO, changes of CPK, LDH

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random sequence generation was not stated.

Allocation concealment
(selection bias)

High risk Allocation concealment was not stated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding was not stated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Blinding of outcome assessment was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete outcome data.

Yang 2006  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Unclear.

Other bias Unclear risk Funding was not reported.

Yang 2006  (Continued)

alpha-HBDH: alpha-hydroxybutyrate dehydrogenase
CK-MB: creatine phosphokinase-MB
LDH: lactate dehydrogenase
Ig: immunoglobulin
LVEDD: leL ventricular end-diastolic diameter
LVEDVI: leL ventricular end-diastolic volume index
LVESD: leL ventricular end-systolic diameter
LVEF: leL ventricular ejection fraction
NYHA: New York Heart Association
PCR: polymerase chain reaction
RCT: randomised controlled trial
SV: stroke volume
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Camargo 1995 This trial was excluded as it is quasi-randomised.

Chen 1992 RCT, but excluded as it applied corticosteroid to both groups.

ESETCID 2000 Non-randomised design.

Frustaci 2009 RCT. This RCT was excluded as it excluded patients with virus-positive PCR results.

Kong 2001 RCT. Experimental group received corticosteroids in addition to traditional Chinese medicines
which would result in a confounded comparison between treatment and control group.

Li 1997 RCT. But both groups were applied with dexamethasone 0.25mg/d or prednisone 1mg/kg/d for two
weeks before the doses were reduced. Also HuangQi was applied in treatment group.

Ma 2002 RCT. The study was excluded becuase: 1) statistical error: Chi square test was used to analysis mea-
surement data. 2) design error: The author subgrouped the patients with positive or negative An-
ti-cardiolipin lgG, and was not designed to prove that the improvement of ejection fraction (EF)
was contributed to corticosteroids or anticardiolipin IgG.

Mao 2007 RCT. Clinical outcomes were not reported.

Sun 1999 This trial was excluded as it is quasi-randomised.

Wu 1999 RCT. No concrete outcome measurements in the study.

Zhang 2006 RCT. Both groups were treated with corticosteroids with unknown regimen.

Zhang 2008 RCT. The regimens were not reported.
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Mortality

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Mortality 4 269 Risk Ratio (M-H, Random, 95%
CI)

0.93 [0.70, 1.24]

1.2 Clinical endpoint (death and
heart transplantation rates)

5 353 Risk Ratio (M-H, Random, 95%
CI)

0.95 [0.73, 1.24]

1.3 Mortality in children 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

 
 

Analysis 1.1.   Comparison 1: Mortality, Outcome 1: Mortality

Study or Subgroup

Aziz 2010
Latham 1989
Maisch 1995
Mason 1995

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 1.24, df = 3 (P = 0.74); I² = 0%
Test for overall effect: Z = 0.46 (P = 0.64)
Test for subgroup differences: Not applicable

Corticosteroids
Events

17
11
4

27

59

Total

44
23
17
64

148

No corticosteroids
Events

10
11
5

24

50

Total

24
29
21
47

121

Weight

22.5%
20.5%

6.2%
50.8%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.93 [0.51 , 1.69]
1.26 [0.67 , 2.37]
0.99 [0.31 , 3.12]
0.83 [0.55 , 1.23]

0.93 [0.70 , 1.24]

Risk Ratio
M-H, Random, 95% CI

0.2 0.5 1 2 5
Corticosteroids No corticosteroids

 
 

Analysis 1.2.   Comparison 1: Mortality, Outcome 2: Clinical endpoint (death and heart transplantation rates)

Study or Subgroup

Aziz 2010
Latham 1989
Maisch 1995
Mason 1995
Wojnicz 1999

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 1.34, df = 4 (P = 0.86); I² = 0%
Test for overall effect: Z = 0.37 (P = 0.71)
Test for subgroup differences: Not applicable

Corticosteroids
Events

17
11
4

27
12

71

Total

44
23
17
64
41

189

No Corticosteroids
Events

10
11
5

24
12

62

Total

24
29
21
47
43

164

Weight

19.1%
17.4%
5.2%

43.1%
15.2%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.93 [0.51 , 1.69]
1.26 [0.67 , 2.37]
0.99 [0.31 , 3.12]
0.83 [0.55 , 1.23]
1.05 [0.53 , 2.06]

0.95 [0.73 , 1.24]

Risk Ratio
M-H, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Corticosteroids No Corticosteroids
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Analysis 1.3.   Comparison 1: Mortality, Outcome 3: Mortality in children

Study or Subgroup

Aziz 2010

Test for subgroup differences: Not applicable

Corticosteroids
Events

17

Total

44

No Corticosteroids
Events

10

Total

24

Risk Ratio
M-H, Fixed, 95% CI

0.93 [0.51 , 1.69]

Risk Ratio
M-H, Fixed, 95% CI

0.05 0.2 1 5 20
Corticosteroids No Corticosteroids

 
 

Comparison 2.   Myocardial function

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 NYHA class at follow-up 1   Mean Difference (IV, Random, 95%
CI)

Subtotals only

2.2 LVEF at 1 - 3 months fol-
low-up

5 442 Mean Difference (IV, Random, 95%
CI)

7.36 [4.94, 9.79]

2.3 LVEF at 1 - 3 months in chil-
dren

2 200 Mean Difference (IV, Random, 95%
CI)

9.00 [7.48, 10.52]

2.4 LVEF at long-term follow-up 1   Mean Difference (IV, Random, 95%
CI)

Subtotals only

2.5 LVEDD at the end of observa-
tion

4   Mean Difference (IV, Random, 95%
CI)

Subtotals only

2.6 LVESD at one-year follow-up 1   Mean Difference (IV, Random, 95%
CI)

Subtotals only

 
 

Analysis 2.1.   Comparison 2: Myocardial function, Outcome 1: NYHA class at follow-up

Study or Subgroup

Maisch 1995

Test for subgroup differences: Not applicable

Corticosteroids
Mean

2.3

SD

0.5

Total

17

No Corticosteroids
Mean

1.9

SD

1.5

Total

21

Mean Difference
IV, Random, 95% CI

0.40 [-0.28 , 1.08]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Corticosteroids No Corticosteroids
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Analysis 2.2.   Comparison 2: Myocardial function, Outcome 2: LVEF at 1 - 3 months follow-up

Study or Subgroup

Aziz 2010
Liao 2005
Maisch 1995
Wojnicz 1999
Yang 2006

Total (95% CI)
Heterogeneity: Tau² = 3.49; Chi² = 9.12, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 5.95 (P < 0.00001)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

41.9
58
52

35.9
22

SD

14.3
4

22.7
10

2

Total

44
61
17
39
69

230

No Corticosteroids
Mean

35
53

47.1
27.2
12.9

SD

14.8
8

10.6
10.1

6

Total

24
61
21
43
63

212

Weight

8.9%
31.9%

3.9%
18.2%
37.2%

100.0%

Mean Difference
IV, Random, 95% CI

6.90 [-0.37 , 14.17]
5.00 [2.76 , 7.24]

4.90 [-6.80 , 16.60]
8.70 [4.35 , 13.05]
9.10 [7.55 , 10.65]

7.36 [4.94 , 9.79]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids

 
 

Analysis 2.3.   Comparison 2: Myocardial function, Outcome 3: LVEF at 1 - 3 months in children

Study or Subgroup

Aziz 2010
Yang 2006

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.34, df = 1 (P = 0.56); I² = 0%
Test for overall effect: Z = 11.61 (P < 0.00001)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

41.9
22

SD

14.3
2

Total

44
69

113

No Corticosteroids
Mean

35
12.9

SD

14.8
6

Total

24
63

87

Weight

4.4%
95.6%

100.0%

Mean Difference
IV, Random, 95% CI

6.90 [-0.37 , 14.17]
9.10 [7.55 , 10.65]

9.00 [7.48 , 10.52]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids

 
 

Analysis 2.4.   Comparison 2: Myocardial function, Outcome 4: LVEF at long-term follow-up

Study or Subgroup

Wojnicz 1999

Test for subgroup differences: Not applicable

Corticosteroids
Mean

43.9

SD

9.1

Total

28

No Corticosteroids
Mean

30.9

SD

13.6

Total

30

Mean Difference
IV, Random, 95% CI

13.00 [7.08 , 18.92]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids

 
 

Analysis 2.5.   Comparison 2: Myocardial function, Outcome 5: LVEDD at the end of observation

Study or Subgroup

Aziz 2010
Maisch 1995
Mason 1995
Wojnicz 1999

Test for subgroup differences: Not applicable

Corticosteroids
Mean

41.05
60.8

64
58.2

SD

7.1
15
2

9.3

Total

43
17
54
35

No Corticosteroids
Mean

42.8
52.1

59
65.9

SD

4.63
9.9

2
9.9

Total

24
21
35
35

Mean Difference
IV, Random, 95% CI

-1.75 [-4.57 , 1.07]
8.70 [0.41 , 16.99]
5.00 [4.15 , 5.85]

-7.70 [-12.20 , -3.20]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids
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Analysis 2.6.   Comparison 2: Myocardial function, Outcome 6: LVESD at one-year follow-up

Study or Subgroup

Aziz 2010

Test for subgroup differences: Not applicable

Corticosteroids
Mean

34.4

SD

8.38

Total

43

No Corticosteroids
Mean

36.5

SD

7.4

Total

22

Mean Difference
IV, Random, 95% CI

-2.10 [-6.08 , 1.88]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids

 
 

Comparison 3.   Myocardial enzyme

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Level of Creatine Phospho-
kinase

1   Mean Difference (IV, Random, 95% CI) Subtotals only

3.2 Level of Creatine Phospho-
kinase-MB

1   Mean Difference (IV, Random, 95% CI) Subtotals only

3.3 alpha-HBDH 2   Mean Difference (IV, Random, 95% CI) Subtotals only

 
 

Analysis 3.1.   Comparison 3: Myocardial enzyme, Outcome 1: Level of Creatine Phosphokinase

Study or Subgroup

Liao 2005

Test for subgroup differences: Not applicable

Corticosteroids
Mean

126

SD

32

Total

61

No Corticosteroids
Mean

230

SD

31

Total

61

Mean Difference
IV, Random, 95% CI

-104.00 [-115.18 , -92.82]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Corticosteroids No Corticosteroids

 
 

Analysis 3.2.   Comparison 3: Myocardial enzyme, Outcome 2: Level of Creatine Phosphokinase-MB

Study or Subgroup

Ma 2001

Test for subgroup differences: Not applicable

Corticosteroids
Mean

18.94

SD

3.01

Total

50

No Corticosteroids
Mean

29.29

SD

4.17

Total

50

Mean Difference
IV, Random, 95% CI

-10.35 [-11.78 , -8.92]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids No Corticosteroids

 
 

Analysis 3.3.   Comparison 3: Myocardial enzyme, Outcome 3: alpha-HBDH

Study or Subgroup

Liao 2005
Ma 2001

Test for subgroup differences: Not applicable

Corticosteroids
Mean

163
216

SD

38
35

Total

61
50

No Corticosteroids
Mean

254
264

SD

36
36

Total

61
50

Mean Difference
IV, Random, 95% CI

-91.00 [-104.14 , -77.86]
-48.00 [-61.92 , -34.08]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Corticosteroids No Corticosteroids
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A P P E N D I C E S

Appendix 1. Search strategies 2012

CENTRAL

#1 MeSH descriptor Myocarditis, this term only
#2 (MYOCARDITIS)
#3 (#1 OR #2)
#4 MeSH descriptor Anti-Inflammatory Agents explode all trees
#5 MeSH descriptor Glucocorticoids explode all trees
#6 MeSH descriptor Immunosuppressive Agents explode all trees
#7 MeSH descriptor Adrenal Cortex Hormones explode all trees
#8 (predniso*)
#9 (dexamethason*)
#10 (hydrocortiso*)
#11 (methylprednison*)
#12 (steroid*)
#13 (corticostero*)
#14 (immunosuppress*)
#15 (glucocorticoid*)
#16 (mineralocorticoid*)
#17 (betamethason*)
#18 (budesonide)
#19 (cortiso*)
#20 (fludrocortiso*)
#21 (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20)
#22 (#3 AND #21)

MEDLINE

1 exp Myocarditis/
2 myocarditis.tw.
3 or/1-2
4 exp Anti-Inflammatory Agents/
5 exp Glucocorticoids/
6 exp Immunosuppressive Agents/
7 exp Adrenal Cortex Hormones/
8 predniso$.tw.
9 dexamethason$.tw.
10 hydrocortiso$.tw.
11 methylprednison$.tw.
12 steroid$.tw.
13 corticostero$.tw.
14 immunosuppress$.tw.
15 glucocorticoid$.tw.
16 mineralocorticoid$.tw.
17 betamethason$.tw.
18 budesonide.tw.
19 cortiso$.tw.
20 fludrocortiso$.tw.
21 or/4-20
22 randomized controlled trial.pt.
23 controlled clinical trial.pt.
24 randomized.ab.
25 placebo.ab.
26 drug therapy.fs.
27 randomly.ab.
28 trial.ab.
29 groups.ab.
30 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29
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31 exp animals/ not humans.sh.
32 30 not 31
33 3 and 21 and 32
34 limit 33 to yr="2009 -Current"

EMBASE

1 exp Myocarditis/
2 myocarditis.tw.
3 or/1-2
4 exp Anti-Inflammatory Agents/
5 exp Glucocorticoids/
6 exp Immunosuppressive Agents/
7 exp Adrenal Cortex Hormones/
8 predniso$.tw.
9 dexamethason$.tw.
10 hydrocortiso$.tw.
11 methylprednison$.tw.
12 steroid$.tw.
13 corticostero$.tw.
14 immunosuppress$.tw.
15 glucocorticoid$.tw.
16 mineralocorticoid$.tw.
17 betamethason$.tw.
18 budesonide.tw.
19 cortiso$.tw.
20 fludrocortiso$.tw.
21 or/4-20
22 random$.tw.
23 factorial$.tw.
24 crossover$.tw.
25 cross over$.tw.
26 cross-over$.tw.
27 placebo$.tw.
28 (doubl$ adj blind$).tw.
29 (singl$ adj blind$).tw.
30 assign$.tw.
31 allocat$.tw.
32 volunteer$.tw.
33 crossover procedure/
34 double blind procedure/
35 randomized controlled trial/
36 single blind procedure/
37 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36
38 (animal/ or nonhuman/) not human/
39 37 not 38
40 3 and 21 and 39
41 limit 40 to yr="2009 -Current"

BIOSIS and Web of Science

#3 #2 AND #1
#2 Topic=((corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-cortiso$ or hydrocortiso$ or steroid
$ or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or fludro-cortiso$ or fludrocortiso$ or
immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide))
#1 Topic=((myocarditis or carditis))

LILACS

Search on: myocarditis or carditis [Words] and corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-
cortiso$ or hydrocortiso$ or steroid$ or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or
fludro-cortiso$ or fludrocortiso$ or immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide [Words]

Corticosteroids for viral myocarditis (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Appendix 2. Search strategies 2009

CENTRAL

#1 MYOCARDITIS*:ME
#2 MYOCARDITIS
#3 (#1 or #2)
#4 ANTI-INFLAMMATORY-AGENTS-STEROIDAL*:ME
#5 GLUCOCORTICOIDS-SYNTHETIC*:ME
#6 MINERALO-CORTICOIDS-SYNTHETIC*:ME
#7 IMMUNO-SUPPRESSIVE-AGENTS*:ME
#8 ADRENAL-CORTEX-HORMONES*:ME
#9 STEROID*
#10 CORTICO-STERO*
#11 IMMUNO-SUPPRESS*
#12 GLUCO-CORTICOID*
#13 MINERALO-CORTICOID*
#14 PREDNISO*
#15 DEXAMETHASON*
#16 HYDRO-CORTISO*
#17 METHYL-PREDNISON*
#18 BUDESONIDE*
#19 CORTISO*
#20 FLUDRO-CORTISO*
#21 ((((((((#4 or #5) or #6) or #7) or #8) or #9) or #10) or #11) or #12)
#22 (((((((#13 or #14) or #15) or #16) or #17) or #18) or #19) or #20)
#23 (#21 or #22)
#24 (#23 and #3)

MEDLINE

#1 exp Myocarditis/
#2 myocarditis.tw.
#3 carditis.tw.
#4 #1 or #2
#5 exp Anti-Inflammatory Agents/
#6 exp Glucocorticoids/
#7 exp Immunosuppressive Agents/
#8 exp Adrenal Cortex Hormones/
#9 predniso$.tw.
#10 dexamethason$.tw.
#11 hydrocortiso$.tw.
#12 methylprednison$.tw.
#13 steroid$.tw.
#14 corticostero$.tw.
#15 immunosuppress$.tw.
#16 glucocorticoid$.tw.
#17 mineralocorticoid$.tw.
#18 betamethason$.tw.
#19 budesonide.tw.
#20 cortiso$.tw.
#21 fludrocortiso$.tw.
#22 or/5-21
#23 4 and 22
#24 randomized controlled trial.pt.
#25 controlled clinical trial.pt.
#26 Randomized controlled trials/
#27 random allocation/
#28 double blind method/
#29 single-blind method/
#30 or/#24-#29
#31 exp animal/ not humans/
#32 #30 not #31
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#33 clinical trial.pt.
#34 exp Clinical Trials as Topic/
#35 (clin$ adj25 trial$).ti,ab.
#36 ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).ti,ab.
#37 placebos/
#38 placebo$.ti,ab.
#39 random$.ti,ab.
#40 research design/
#41 or/33-40
#42 41 not 31
#43 42 not 32
#44 comparative study.pt.
#45 exp evaluation studies/
#46 follow up studies/
#47 prospective studies/
#48 (control$ or prospectiv$ or volunteer$).ti,ab.
#49 or/#44-#48
#50 #49 not #31
#51 #50 not (#32 or #43)
#52 #32 or# 43 or #51
#53 #52 and #23
#54 ae.fs.
#55 co.fs.
#56 de.fs.
#57 (safe or safety or side eEect$ or undesirable eEect$ or treatment emergent or tolerability or toxicity or adrs or (adverse adj2 (eEect or
eEects or reaction or reactions or event or events or outcome or outcomes))).ti,ab.
#58 #56 or #55 or #57 or #54
#59 #58 and #23
#60 #59 not #31
#61 #60 or #53

EMBASe

#1 exp Myocarditis/
#2 myocarditis.tw.
#3 #1 or #2
#4 exp Anti-inflammatory Agent/
#5 exp Immuno-suppressive Agents/
#6 exp Cortico-steroid/
#7 predniso$.tw.
#8 dexamethason$.tw.
#9 hydro-cortiso$.tw.
#10 methyl-prednison$.tw.
#11 steroid$.tw.
#12 cortico-stero$.tw.
#13 immuno-suppress$.tw.
#14 gluco-corticoid$.tw.
#15 mineralo-corticoid$.tw.
#16 beta-methason$.tw.
#17 budesonide.tw.
#18 cortiso$.tw.
#19 fludro-cortiso$.tw.
#20 or/4-19
#21 #3 and #20

Web of Science (Science Citation Index Expanded and Conference Proceedings Citation Index - Science)

# 8 #3 or #7
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years
# 7 #6 AND Document Type=(Meeting Abstract OR Meeting Summary OR Meeting-Abstract)
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years
# 6 #4 and #5
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years
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# 5 ts=(corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-cortiso$ or hydrocortiso$ or steroid$
or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or fludro-cortiso$ or fludrocortiso$ or
immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide)
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years
# 4 ts=(myocarditis or carditis)
Databases=SCI-EXPANDED, CPCI-S Timespan=All Years
# 3 #1 and #2
Databases=CPCI-S, Timespan=All Years
# 2 ts=(corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-cortiso$ or hydrocortiso$ or steroid$
or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or fludro-cortiso$ or fludrocortiso$ or
immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide)
# 1 ts=(myocarditis or carditis)
Databases=CPCI-S, Timespan=All Years

BIOSIS

# 3 #1 and #2 AND Literature Type=(Meeting Abstract OR Meeting Address OR Meeting Paper OR Meeting Poster OR Meeting Report OR
Meeting Slide OR Meeting Summary)
# 2 ts=(corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-cortiso$ or hydrocortiso$ or steroid$
or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or fludro-cortiso$ or fludrocortiso$ or
immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide)
# 1 ts=(myocarditis or carditis)

LILACS

myocarditis or carditis [Palavras] and corticosteroid$ or antiinflammatory or anti-inflammatory or cortiso$ or predniso$ or hydro-cortiso
$ or hydrocortiso$ or steroid$ or cortico-steroid$ or corticosteroid$ or methylprednison$ or methyl-prednison$ or budesonide$ or fludro-
cortiso$ or fludrocortiso$ or immuno-suppress$ or immunosuppress$ or dexamethason$ or betamethason$ or budesonide [Palavras]

Appendix 3. Search strategies for Chinese databases

Chinese Biology Medicine Database

（⼼肌炎 OR 病毒性⼼肌炎 OR ⼼肌病 OR 扩张型⼼肌病）AND （激素 OR 地塞⽶松 OR 甲基强的松⻰ OR 甲强⻰ OR 强的松)
CNKI

（题⽬:⼼肌炎 OR 题⽬:病毒性⼼肌炎) AND (激素 OR 地塞⽶松 OR 甲基强的松⻰ OR 甲强⻰ OR 强的松)
WanFang

(⼼肌炎 AND (激素 OR 地塞⽶松 OR 强的松 OR 甲基强的松))
W H A T ' S   N E W

 

Date Event Description

22 August 2019 Review declared as stable This topic is not an area of active research as no known new
studies are available since 2010 (the latest included study in the
review). 

 

H I S T O R Y

Protocol first published: Issue 4, 2003
Review first published: Issue 4, 2006

 

Date Event Description

1 August 2012 New citation required and conclusions
have changed

Conclusion changed.
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Date Event Description

1 August 2012 New search has been performed Searches re-run. Eight randomised trials added.

31 May 2006 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

Chen HS: study selection, quality assessment, data extraction, data analysis, development of final review and contact author.
Wang W: study selection, quality assessment, data extraction, data analysis, co-development of final review.
Wu SN: assessment of the result of the review in relation to clinical practical guidance.
Liu JP: third party for study selection and quality assessment, providing methodological perspectives, co-development of final review and
revision.

D E C L A R A T I O N S   O F   I N T E R E S T

None known.

S O U R C E S   O F   S U P P O R T

Internal sources

• Department of Intensive Care Unit, Shenzhen People's Hospital, China

External sources

• No sources of support supplied

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In the previous version of this review, we identified 10 RCTs, but excluded all of them, either for failure to meet a strict diagnostic criterion,
or because of confounding of corticosteroids with concomitant treatment with Chinese traditional medicines (Chen 2006). In this updated
review, diagnosis of viral detection was extended beyond the Dallas criteria, and RCTs without virus-negative evidence are now included.
We therefore re-selected and combined data from eight RCTs, but they are of low quality.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acute Disease;  Adrenal Cortex Hormones  [therapeutic use];  Azathioprine  [therapeutic use];  Chronic Disease;  Cyclosporine
 [therapeutic use];  Myocarditis  [*drug therapy]  [enzymology]  [*virology];  Prednisone  [therapeutic use];  Randomized Controlled Trials
as Topic;  Virus Diseases  [*drug therapy]

MeSH check words

Adult; Child; Humans
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