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Viral myocarditis is a frequent and often un-
recognised cause of post-inflammatory cardiomy-
opathy. The role of viral persistence and heart-
specific autoimmunity in the development of 
myocarditis and heart failure is still controversial.
This review updates the current view on the im-
munological mechanisms of disease development
and addresses the current and future role of im-

munomodulation and immunosuppression as
treatment options for defined subgroups of 
patients with myocarditis or dilated cardiomy-
opathy.
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Clinical symptomatic myocarditis, ie inflam-
mation of the heart muscle, is not a common diag-
nosis. Nevertheless, epidemiological data suggest
that myocarditis is an important cause of sudden
death in the younger population [1, 2]. Further-

more several lines of evidence imply that most
cases of dilated cardiomyopathy [3], the most com-
mon cause of heart failure and transplantation in
children and patients below the age of 40, are the
consequence of a preceding myocarditis.
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Introduction

Myocarditis represents a clinically and patho-
genetically highly variable disease entity. Whereas
some patients follow a fulminant disease course
with acute heart failure and severe arrhythmias,
most present with minimal symptoms or are en-
tirely asymptomatic. Nevertheless, even asymp-

tomatic patients are at risk for unexplained sudden
death. In fact, data from necropsy studies suggest
that undiagnosed or asymptomatic myocarditis is
not a rare cause of death with the prevalence up to
1% [4].

Disease course

Worldwide, infections with the parasitic pro-
tozoan Trypanosoma Cruzi (Chagas disease),
which is endemic in Southern America, are the
leading cause of myocarditis [5]. In Europe and
North America, however, enteroviruses, such as
Coxsackievirus B3 [6–8] and to a lesser extent Ade-
novirus [4, 8], have been suggested as the most
common micro-organisms inducing inflammatory
heart disease. Other common cardiotropic micro-
organisms include Cytomegalo- [8, 9], Parvo- [8,

10], Hepatitis C- [11, 12], Human Immunodefi-
ciency- [13] and Epstein-Barr Virus [12, 14]. Re-
cent findings, however, suggest that cardiotropic
bacteria such as Chlamydia Pneumonia or Borre-
lia Burgdorferi might play a yet underestimated
role in the development of post-inflammatory
heart failure [8]. 

Non-infectious myocarditis denotes cardiac
inflammation with no evidence of myocardial in-
fection, for example in the context of autoimmune
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diseases, drug-induced hypersensitivity, neoplasia
and/or other systemic disorders [6, 15]. Giant-cell
myocarditis is a rare, idiopathic and histological

distinct disease entity with a very poor prognosis,
which often affects patients with latent or symp-
tomatic autoimmune diseases [16].

Pathogenesis

How is the myocardium affected by viral 
infections? First, virus infection directly con-
tributes to cardiac tissue destruction by cleaving
the cytoskeletal protein dystrophin, leading to a
disruption of the dystrophin-glycoprotein com-
plex [17]. It is hypothesised that this mechanism is
crucial for enteroviral replication in the heart and
for the development of viral associated chronic
cardiomyopathy [17]. If extensive damage occurs,
it is conceivable that the heart is functionally im-
paired and heart failure develops. This might be
the case during fulminant myocarditis. Interest-
ingly, patients with fulminant myocarditis that sur-
vive acute disease and probably clear the virus do
not develop progressive heart failure [18].

In mouse strains, susceptible and resistant to
chronic myocarditis, viral genome and transcript
are present. This indicates that the persistence of
virus alone may not be the single determining fac-
tor in the development of chronic cardiomyopathy
and that the viral damage itself may not be as im-
portant as the viral associated immune response
[19]. Indeed it appears that progression to overt
heart failure reflects an ongoing process due to the
development of heart-specific autoimmunity, virus
persistence or both. In this context several clinical
studies and insights from animal models provide
evidence that autoimmune mechanisms signifi-
cantly contribute to chronic cardiac inflammation.
Autoimmune features in patients with inflamma-
tory cardiomyopathy include familiar aggregation,
abnormal expression of HLA-class II on cardiac
endothelial cells, a weak but significant association
with HLA-DR4 and the detection of organ- and
disease-specific autoantibodies of the Ig G class by
indirect immunfluorescence (IFL) in approxi-
mately 30% of patients with myocarditis and di-
lated cardiomyopathy [20–23]. Two of the au-
toantigens recognised by the antibodies found by
IFL could be identified as alpha and beta myosin
heavy chain isoforms [23]. The low frequency of
cardiac specific autoantibodies in patients with
heart failure not due to myocarditis or dilated car-

diomyopathy, the decrease of autoantibody titers
during disease progression in dilated cardio-
myopathy and the deterioration of cardiac func-
tion in myosin antibody positive patients indicate
that these antibodies are not merely an epiphe-
nomenon but represent specific markers of 
immune pathogenesis [23, 24]. Animal models 
further support the idea that autoimmune mecha-
nisms triggered by viral infection contribute to the
pathogenesis of inflammatory and post-inflamma-
tory cardiomyopathy. Comparable to human myo-
carditis infection of genetically defined mice
strains with cardiotropic virus results in ongoing
myocarditis and dilated cardiomyopathy [25]. De-
velopment of myocarditis is associated with poly-
clonal heart-specific autoantibody responses and
heart-specific, autoaggressive T cell responses [19,
26]. The evidence available indicates a key role for
alpha-myosin as a target antigen in development
of myocarditis and dilated cardiomyopathy as the
same susceptible mouse strains develop autoim-
mune myocarditis in the absence of virus infection
after immunization with activated dendritic cells
loaded with alpha-myosin peptide [27]. The find-
ing that in some susceptible mouse strains like
DBA/2 mice virus- or myosin-induced myocardi-
tis is an antibody-mediated disease may also apply
to humans which means that the heart-specific 
antibodies may be directly pathogenic in some 
patients with myocardits and dilated cardiomyop-
athy [23, 24]. In this context further randomised
studies examining the therapeutic value of non-
antigen-specific Ig G adsorption [28] as well as 
antibody-specific plasmapheresis and affinity ad-
sorption are needed.

Taken together it is still a matter of debate,
whether the presence of persistent virus by itself or
infection-triggered autoimmunity is of more rele-
vance to the development of heart failure. In order
to refine current treatment strategies it is more im-
portant to define diagnostic criteria that allow us
to recognise which mechanism is of relevance in
the setting of an individual patient.

Diagnosis

A diagnosis of myocarditis most often results
from patient history and the exclusion of other
heart diseases, most importantly coronary artery
disease. Mainly patients who are suspected of myo-
carditis presenting with rapidly deteriorating left
ventricular function and severe arrhythmias and
also those with a history of a dilated cardiomyop-

athy not corresponding to best medical treatment
should be considered for endomyocardial biopsy.
Despite its low sensitivity, mainly due to sampling
errors, endomyocardial biopsy still represents 
the diagnostic gold standard [6, 29] as a definite 
diagnosis of myocarditis requires the detection of 
inflammatory infiltrates and myocyte damage ac-
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cording to the Dallas criteria [30]. Yet there are no
universally accepted diagnostic criteria based on
immunostaining for activation markers on inflam-
matory cells. The increasing sensitivity of molec-
ular techniques, such as polymerase chain reaction
(PCR), gene sequencing and real time PCR, im-
proved the detection of viral genomes. Detection
is now possible in small endomyocardial biopsies
from patients with myocarditis but also in biopsies
from patients with dilated cardiomyopathy with-
out other evidence for inflammatory infiltrates 
[4, 7]. The latter finding reflects both, the low sen-

sitivity of the histological analysis to detect subtle
inflammatory infiltrates in endomyocardial biop-
sies and the fact that viral genomes can persist in
the absence of ongoing inflammation. In future the
additional use of new cell isolation techniques like
the Laser Capture Microdissection (LCM) that of-
fers the selection of antibody-targeted T lympho-
cytes and cardiomyocytes from a section of com-
plex, heterogeneous cardiac tissue may ameliorate
the read-out of endomyocardial biopsies combin-
ing the sensitivity of PCR analysis with the option
for cell localization of the infectious agent [31].

Supportive treatment

Over the last years myocarditis therapy has
been restricted to supportive options facing the
clinical syndroms of heart failure or arrhythmias
[6], including basic medications with angiotensin-
converting enzyme (ACE) inhibitors or an-
giotensin-receptor blocking agents, diuretics,
beta-blockers and Amiodarone. Patients with per-

sistently impaired cardiac ejection fraction and/or
life threatening arrhythmias take survival advan-
tage from ventricular assist devices and im-
plantable cardiac defibrillators (ICD). In severe
and rapidly progressive cases, however, heart
transplantation still represents the only therapeu-
tic option.

Immunomodulation
Based on findings from animal models of viral

or autoimmune myocarditis [36–38] it was tempt-
ing to speculate that strategies either specifically

targeting pro-inflammatory cytokines or specifi-
cally enhancing the anti-viral immune response
might affect the outcome of patients with 

Immunosuppression
The idea that autoimmune mechanisms play

an important role in the pathogenesis of myocardi-
tis and post-viral cardiomyopathy has suggested 
a potential beneficial effect of immunosuppression
in affected patients. Unfortunately, large ran-
domised clinical trials have failed to prove that im-
munosuppression indeed improves survival in my-
ocarditis [32, 33], The largest study, the Myocar-
ditis Treatment Trial [33], did not show beneficial
effects of a combined immunosuppressive regimen
on primary endpoints such as left ventricular func-
tion or survival. However, inclusion criterion was
a histological diagnosis of myocarditis according
to the Dallas criteria without further risk strati-
fication for virus persistence and markers of 
immunoactivation on biopsy samples or cardiac
autoantibodies. In contrast, several just recently
published studies showed beneficial effects of im-
munosuppressive treatment for certain subgroups
of patients with myocarditis. A large retrospective
multi-centre study suggested that an immuno-
suppressive treatment regimen combining Cy-
closporine and/or Azathioprin with cortico-
steroids improved outcome such as time to death or
transplantation for patients with histological
proven Giant-cell myocarditis [16]. In a prospec-
tive single centre study immunosuppression to-

gether with a gluten-free diet improved left ven-
tricular function and clinical status of patients with
Celiac disease-associated myocarditis [34]. An-
other study on patients with impaired cardiac 
function for more than 6 months and biopsy-
proven active lymphocytic myocarditis suggested
a favourable effect of immunosuppression for pa-
tients with no detectable viral genome on heart
biopsy samples but elevated titers of cardiac au-
toantibodies in the serum [12]. Interestingly, the
same study revealed a good response to immuno-
suppressive therapy for patients with Hepatitis C
Virus-related myocarditis. In addition, a large ran-
domised, prospective 2-centre study on patients
with dilated cardiomyopathy selected for HLA up-
regulation as a marker for immunoactivation on
endomyocardial biopsy samples showed beneficial
effects of a combined immunosuppressive therapy
regarding ejection fraction, end-systolic and end-
diastolic dimensions as well as NYHA score after
24 months of treatment [35]. Of note, functional
improvement always became evident within the
first months of immunosuppressive treatment in
most responders. Despite these encouraging data,
however, there is no evidence so far that immuno-
suppression has a beneficial effect on primary end-
points, such as heart transplantation or death.
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myocarditis or post-inflammatory dilated cardiomy-
opathy. In this context, a prospective single centre
phase II study recently found that Interferon-beta
treatment of patients with dilated cardiomyopathy
and myocardial enteroviral or adenoviral persis-
tence resulted in elimination of viral genomes in all
patients and improvement of cardiac function in
more than 60% of the study population, mainly if
suffering from a moderately decreased left ventric-
ular function, after 24 weeks of treatment [39].

Patients with advanced heart failure show 
increased serum levels of the pro-inflammatory 
cytokine TNF-alpha. TNF-alpha is crucial for 
the development of autoimmune myocarditis in
animal models [36]. Given the clinical availability
of potent TNF-alpha antagonists it has been ex-
pected that these drugs might offer a promising
therapeutic option for patients with myocarditis or
dilated cardiomyopathy. Unfortunately, two large-
scale, randomised clinical trials evaluating the
TNF-alpha-antagonists Etanercept and Inflix-
imab for the treatment of dilated cardiomyopathy
had to be stopped early because of excessive mor-
tality in the treatment arms [40, 41]. Therefore the
effect of TNF-alpha antagonists has never been 
assessed in patients with biopsy proven myocardi-
tis. Nevertheless, TNF-alpha antagonists cannot

be recommended for the treatment of patients
with myocarditis and are clearly contraindicated
for patients with dilated cardiomyopathy. How-
ever, these negative findings do not exclude the
possibility that strategies blocking other pro-
inflammatory cytokines mediating cardiac inflam-
mation, such as Interleukin-1 beta and Il-1 recep-
tor antagonists, might show beneficial effects in
the future.

Of note, several commonly used cardiovascu-
lar drugs also exhibit immunomodulatory proper-
ties. Data on rats and mice with autoimmune myo-
carditis suggest antiinflammatory and disease 
ameliorating potency for the beta-blocking agent
Carvedilol [42], the antiarrhythmic drug Amio-
darone [43] and for the ACE inhibitor Captopril
but not for other ACE inihibitors [44, 45]. Fur-
thermore a prospective clinical study on patients
with idiopathic dilated cardiomyopathy has shown
significant improvement in NYHA-classification
and left ventricular function after a 14 weeks treat-
ment with the HMG-CoA-reductase-inhibitor
Simvastatin [46]. The effect of improved cardiac
function might be due to changes in inflammatory
cytokine patterns as decreased plasma concentra-
tions for TNF-alpha and Interleukin-6 have been
found.

Conclusions

Taken together, recent clinical and experimen-
tal data suggest that immunosuppression might
become a reasonable option for defined subgroups

of patients with myocarditis or dilated cardiomy-
opathy. Figure 1  summarises an updated approach
that integrates the current level of clinical evi-
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dence, expert opinion and insights from animal 
experiments. Because the selection of potential
treatment responders requires invasive diagnostic
approaches, elaborated immunological and micro-
biological analysis and thorough clinical evalua-
tion, we recommend that patients with myocardi-
tis and worsening cardiac function get a multi-
disciplinary work-up involving cardiologists,
pathologists, immunologists and specialists in gen-
eral internal medicine. Whenever possible, pa-
tients should be enrolled in ongoing treatment tri-
als, such as the ongoing European study of epi-
demiology and treatment of cardiac inflammatory
diseases (ESETCID) [8]. Together with experi-
mental data on animal models, the completion of

these trials will further clarify the role of immuno-
suppression/immunomodulation in defined sub-
groups of patients in the future.

Correspondence
Urs Eriksson, MD
Medicine A, Department of Internal Medicine
University Hospital
Petersgraben 4
CH-4031 Basel
Switzerland
E-Mail: ueriksson@uhbs.ch

References

1 Drory Y, Turetz Y, Hiss Y, Lev B, Fisman EZ, Pines A, et al.
Sudden unexpected death in persons less than 40 years of age.
Am J Cardiol 1991;68:1388–92.

2 Wesslen L, Pahlson C, Lindquist O, Hjelm E, Gnarpe J, Lars-
son E, et al. An increase in sudden unexpected cardiac deaths
among young Swedish orienteers during 1979–1992. Eur Heart
J 1996;17:902–10.

3 Kawai C. From myocarditis to cardiomyopathy: mechanisms of
inflammation and cell death: learning from the past for the fu-
ture. Circulation 1999;99:1091–100.

4 Pauschinger M, Doerner A, Kuehl U, Schwimmbeck PL, Poller
W, Kandolf R, et al. Enteroviral RNA replication in the myo-
cardium of patients with left ventricular dysfunction and clin-
ically suspected myocarditis. Circulation 1999;99:889–95.

5 Schofield CJ, Dias JC. The Southern Cone Initiative against
Chagas disease. Adv Parasitol 1999;42:1–27.

6 Feldman AM, McNamara D. Myocarditis. N Engl J Med 2000;
343:1388–98.

7 Jin O, Sole MJ, Butany JW, Chia WK, McLaughlin PR, Liu P
et al. Detection of enterovirus RNA in myocardial biopsies from
patients with myocarditis and cardiomyopathy using gene am-
plification by polymerase chain reaction. Circulation 1990;82:
8–16.

8 Koelsch S, Pankuweit S, Hufnagel G, Maisch B for the ESET-
CID investigators. The European Study of Epidemiology and
Treatment of cardiac inflammatory diseases (ESETCID) – Epi-
demiological results after 6 years. Annual Meeting of the AHA,
New Orleans, november 2004.

9 Cohen JI, Corey GR. Cytomegalovirus infection in the normal
host. Medicine (Baltimore) 1985;64:100–14.

10 Pankuweit S, Moll R, Baandrup U, Portig I, Hufnagel G,
Maisch B. Prevalence of the parvovirus B 19 genome in en-
domyocardial biopsy specimens. Hum Pathol 2003;34:497–503.

11 Matsumori A, Yutani C, Ikeda Y, Kawai S, Sasayama S. Hepati-
tis C virus from the hearts of patients with myocarditis and car-
diomyopathy. Lab Invest 2000;80:1137–42.

12 Frustaci A, Chimenti C, Calabrese F, Pieroni M, Thiene G,
Maseri A. Immunosuppressive therapy for active lymphocytic
myocarditis: virological and immunologic profile of responders
versus nonresponders. Circulation 2003;107:857–63.

13 Lipshultz SE, Easley KA, Orav EJ, Kaplan S, Starc TJ, Bricker
JT, et al. Left ventricular structure and function in children in-
fected with human immunodeficiency virus: the prospective
P2C2 HIV Multicenter study. Circulation 1998;97:1246–56.

14 Liu P, Martino T, Opavsky MA, Penninger J. Viral myocardi-
tis: balance between viral infection and immune response. Can
J Cardiol 1996;12:935–43.

15 Caforio AL, McKenna WJ. Recognition and optimum manage-
ment of myocarditis. Drugs 1996;52:515–25.

16 Cooper LT Jr, Berry GJ, Shabetai R. Idiopathic giant-cell myo-
carditis – natural history and treatment. Multicenter giant cell
myocarditis study group investigators. N Engl J Med 1997;336:
1860–66.

17 Badorff C, Lee GH, Lamphear BJ, Martone ME, Campbell KP,
Rhoads RE, et al. Enteroviral protease 2A cleaves dystrophin:
evidence of cytoskeletal disruption in an acquired cardiomyopa-
thy. Nat Med 1999;5:320–26.

18 McCarthy RE 3rd, Boehmer JP, Hruban RH, Hutchins GM,
Kasper EK, Hare JM, et al. Long-term outcome of fulminant
myocarditis as compared with acute (nonfulminant) myocardi-
tis. N Engl J Med 2000;342:690–95.

19 Fairweather D, Kaya Z, Shellam GR, Lawson CM, Rose NR.
From infection to autoimmunity. J Autoimmun 2001;16:175–86.

20 Caforio AL, Stewart JT, Bonifacio E, Burke M, Davies MJ,
McKenna WJ et al. Inappropriate major histocompatibility ex-
pression on cardiac tissue in dilated cardiomyopathy. Relevance
for autoimmunity? J Autoimmun 1990;3:187–200.

21 Neumann DA, Burek CL, Baughman KL, Rose NR, Her-
skowitz A. Circulating heart-reactive antibodies in patients with
myocarditis or cardiomyopathy. J Am Coll Cardiol 1990;16:
839–846.

22 Caforio AL, Bonifacio E, Stewart JT, Neglia D, Parodi O, 
Bottazzo GF, et al. Novel organ-specific circulating cardiac 
autoantibodies in dilated cardiomyopathy. J Am Coll Cardiol
1990;15:1527–34.

23 Caforio AL, Mahon NJ, Tona F, McKenna WJ. Circulating 
cardiac autoantibodies in dilated cardiomyopathy and myo-
carditis: pathogenic and clinical significance. Eur J Heart Fail
2002;4:411–17.

24 Lauer B, Schannwell M, Kuhl U, Strauer BE, Schultheiss HP.
Antimyosin autoantibodies are associated with deterioration of
systolic and diastolic left ventricular function in patients with
chronic myocarditis. J Am Coll Cardiol 2000;35:11–18.

25 Lodge PA, Herzum M, Olszewski, J, Huber SA. Coxsackievirus
B-3 myocarditis. Acute and chronic forms of the disease caused
by different immunopathogenic mechanisms. Am J Pathol
1987;128:455–63.

26 Caforio AL. Role of autoimmunity in dilated cardiomyopathy.
Br Heart J 1994;72(Suppl):S30–S34.

27 Eriksson U, Ricci R, Hunziker L, Kurrer MO, Oudit GY, Watts
TH, et al. Dendritic cell-induced autoimmune heart failure 
requires cooperation between adaptive and innate immunity.
Nat Med 2003;9:1484–90.

28 Muller J, Wallukat G, Dandel M, Bieda H, Brandes K et al. Im-
munoglobulin adsorption in patients with idiopathic dilated car-
diomyopathy. Circulation 2000;101:385–91.

29 Figulla HR. Transformation of myocarditis and inflammatory
cardiomyopathy to idiopathic dilated cardiomyopathy: facts and
fiction. Med Microbiol Immunol 2003;42:219–25.

30 Aretz HT. Myocarditis: the Dallas criteria. Hum Pathol 1987;
18:619–24.

31 Chimenti C, Russo A, Pieroni M, Calabrese F, Verardo R, et al.
Intramyocyte detection of Epstein-Barr virus genome by laser
capture microdissection in patients with inflammatory car-
diomyopathy. Circulation 2004;110:3534–39.



Myocarditis: the immunologist’s view on pathogenesis and treatment 364

32 Parrillo JE, Cunnion RE, Epstein SE, Parker MM, Suffredini
AF, Brenner M et al. A prospective, randomized, controlled trial
of prednisone for dilated cardiomyopayhy. N Engl J Med 1989;
321:1061–8.

33 Mason JW, O’Connell JB, Herskowitz A, Rose NR, McManus
BM, Billingham ME, et al. A clinical trial of immunosuppres-
sive therapy for myocarditis. The Myocarditis Treatment Trial
Investigators. N Engl J Med 1995;333:269–75.

34 Frustaci A, Cuoco L, Chimenti C, Pieroni M, Fioravanti G,
Gentiloni N et al. Celiac disease associated with autoimmune
myocarditis. Circulation 2002;105:2611–18.

35 Wojnicz R, Nowalany-Kozielska E, Wojciechowska C,
Glanowska G, Wilczewski P, Niklewski T, et al. Randomized,
placebo-controlled study for immunosuppressive treatment of
inflammatory dilated cardiomyopathy: two-year follow-up re-
sults. Circulation 2001;104:39–45.

36 Kurrer MO, Kopf M, Penninger JM, Eriksson U. Cytokines
that regulate autoimmune myocarditis. Swiss Med Wkly 2002;
132:408–13.

37 Eriksson U, Kurrer MO, Sonderegger I, Iezzi, G, Tafuri A,
Hunziker L, et al. Activation of dendritic cells through the in-
terleukin 1 receptor 1 is critical for the induction of autoimmune
myocarditis. J Exp Med 2003;197:323–31.

38 Lenzo JC, Mansfield JP, Sivamoorthy S, Cull VS, James CM.
Cytokine expression in murine cytomegalovirus-induced myo-
carditis: modulation with interferon-alpha therapy. Cell Im-
munol 2003;223:77–86.

39 Kühl U, Pauschinger M, Schwimmbeck PL, Seeberg B, Lober
C, Noutsias M, et al. Interferon-beta treatment eliminates 
cardiotropic viruses and improves left ventricular function in
patients with myocardial persistence of viral genomes and left
ventricular dysfunction. Circulation 2003;107:2793–8.

40 Louis A, Cleland JG, Crabbe S, Ford S, Thackray S, Houghton
T, et al. Clinical Trials Update: CAPRICORN, COPERNI-
CUS, MIRACLE, STAF, RITZ-2, RECOVER and RENAIS-
SANCE and cachexia and cholesterol in heart failure. High-
lights of the Scientific Sessions of the American College of 
Cardiology, 2001. Eur J Hear Fail 2001;3:381–7.

41 Kwon HJ, Cote TR, Cuffe MS, Kramer JM, Braun MM. Case
reports of heart failure after therapy with a tumor necrosis fac-
tor antagonist. Ann Intern Med 2003;138:807–11.

42 Yuan Z, Shioji K, Kihara Y, Takenaka H, Onozawa Y, Kishimoto
C. Cardioprotective effects of carvedilol on acute autoim-
mune myocarditis: antiinflammatory effects associated with 
antioxidant property. Am J Physiol Heart Circ Physiol 2004;
286:H83–90.

43 Matsui S, Zong ZP, Han JF, Katsuda S, Yamaguchi N, Fu ML.
Amiodarone minimizes experimental autoimmune myocarditis
in rats. Eur J Pharmacol 2003;469:165–73.

44 Godsel LM, Leon JS, Wang K, Fornek JL, Molteni A, Engman
DM. Captopril prevents experimental autoimmune myocar-
ditis. J Immunol 2003;171:346–52

45 Godsel LM, Leon JS, Engman DM. Angiotensin converting 
enzyme inhibitors and angiotensin II receptor antagonists in 
experimental myocarditis. Curr Pharm Des 2003; 9:723–35.

46 Node K, Fujita M, Kitakaze M, Hori M, Liao JK. Short-term
statin therapy improves cardiac function and symptoms in pa-
tients with idiopathic dilated cardiomyopathy. Circulation
2003;108:839–43.



What Swiss Medical Weekly has to offer:

• SMW’s impact factor has been steadily 
rising, to the current 1.537

• Open access to the publication via
the Internet, therefore wide audience 
and impact

• Rapid listing in Medline
• LinkOut-button from PubMed 

with link to the full text 
website http://www.smw.ch (direct link
from each SMW record in PubMed)

• No-nonsense submission – you submit 
a single copy of your manuscript by 
e-mail attachment 

• Peer review based on a broad spectrum 
of international academic referees

• Assistance of our professional statistician
for every article with statistical analyses

• Fast peer review, by e-mail exchange with
the referees 

• Prompt decisions based on weekly confer-
ences of the Editorial Board

• Prompt notification on the status of your
manuscript by e-mail

• Professional English copy editing
• No page charges and attractive colour 

offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich 

(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam, 

The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy

We evaluate manuscripts of broad clinical
interest from all specialities, including experi-
mental medicine and clinical investigation.

We look forward to receiving your paper!

Guidelines for authors:
http://www.smw.ch/set_authors.html

All manuscripts should be sent in electronic form, to:

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

Manuscripts: submission@smw.ch
Letters to the editor: letters@smw.ch
Editorial Board: red@smw.ch
Internet: http://www.smw.ch

Swiss Medical Weekly: Call for papers
Swiss 
Medical Weekly

The many reasons why you should 
choose SMW to publish your research 

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

Impact factor Swiss Medical Weekly 

0 . 7 7 0

1 . 5 3 7

1 . 1 6 2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
2

2
0

0
3

2
0

0
4

Schweiz Med Wochenschr (1871–2000)

Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001) 

Editores Medicorum Helveticorum


