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Cardiomyopathies—past,
present, future

In the eighteenth century the only heart
muscle disease known in the medical
literature was myocarditis, because at
that time coronary artery disease and
myocardial infarction were virtually un-
known [1]. Around 1900, heart muscle
diseases were mentioned as such, but it
was not until 1960 that the term “car-
diomyopathy” or “myocardiopathy” was
used for the first time [2, 3]. Historically,
cardiomyopathies or myocardiopathies
were defined as genuine diseases of the
heart muscle. This definition excluded
as causes hypertension, congenital or
valvular disease, pericarditis, and also
ischemic cardiovascular disorders [4].
In 1980 the World Health Organization/
International Society and Federation of
Cardiology (WHO/ISFC) Task Force
defined it as “heart muscle diseases of
unknown cause [5].”

TheWHO/ISCF classification of 1996
expanded the term cardiomyopathies to
all heart muscle diseases that “lead to
functional disturbances of the heart” [6].
It described four phenotypes, which can
be assessed by invasive and noninva-
sive imaging methods: dilated (DCM),
hypertrophic, restrictive cardiomyopa-
thy, arrhythmogenic right ventricular
cardiomyopathy, previously right ven-
tricular dysplasia, and added nonclassi-
fied forms such as spongy myocardium
as in previous classifications. These
phenotypes were considered primary
cardiomyopathies, that is, as heart mus-
cle diseases of unknown cause. My-
ocarditis or autoreactive inflammatory
cardiomyopathy emerged as secondary
cardiomyopathies. In 2000 a task force
of the World Heart Federation (formerly
ISFC)definedmyocarditis as an inflamed
heart with 14 or more infiltrating cells

and also recommended assessment of
an underlying microbial etiology [7].

With the discovery of a genetic
background in several forms of car-
diomyopathies previously alluded to as
“of unknown origin,” a new genomic
classification was proposed taking the
underlying gene mutations of cardiac
constituents into consideration [8–10].
Dilated cardiomyopathy and arrhythmo-
genic right ventricular cardiomyopathy
were attributed to cytoskeletal muta-
tions, hypertrophic and restrictive car-
diomyopathy to sarcomeric mutations.
Modified ion channels (channelopathies,
such as long or short QT and Brugada
syndrome) were included in the 2006
classification of cardiomyopathies by
the American Heart Association (AHA),
the latter even without hemodynamic
dysfunction [11].

By contrast, the European Society
of Cardiology (ESC) Working Group
on Myocardial and Pericardial Diseases
chose a different clinically oriented ap-
proach. Heart muscle disorders were
still grouped according to morphology
and function, as in previous classifica-
tions. Only a second step distinguished
familial from nonfamilial/acquired dis-
ease [12]. In their position statement of
2008, cardiomyopathies were defined as
“myocardial disorders in which the heart
muscle is structurally and functionally
abnormal, and in which coronary artery
disease, hypertension, and valvular and
congenital heart disease are absent or
do not sufficiently explain the observed
myocardial abnormality.” In contrast to
the American definition, the European
classification excludes ischemia or in-
farction as an underlying cause of DCM.
If the ESC would have done so, DCM

would have become the equivalent of
heart failure. Therefore, in Europe is-
chemic cardiomyopathy is still a “no go,”
and the termDCMis not used in the con-
text of ischemia or postinfarction heart
failure. However, patients with DCM
may also have subtle coronary artery
disease that does not explain reduced
left ventricular function.

In 2007, a scientific statement was
published on the role of endomyocar-
dial biopsy in the management of car-
diovascular disease [13]. It provided rec-
ommendations for the use of endomy-
ocardial biopsy in an individual patient
according to different clinical scenarios
[14].

In 2019, the Heart Failure Association
(HFA) of the ESC published a detailed
overview of heart failure in cardiomy-
opathies [15] as well as a comprehensive
position paper on the management of
peripartum cardiomyopathy [16].

In the past century, cardiomyopathies
have undergone a metamorphosis from
idiopathicsyndromesofheartmuscledis-
eases with different clinical phenotypes
to genetically influenced complex etiolo-
gies. In 2020, on the 60th anniversary
of the first notion of cardiomyopathies,
it is more than appropriate to take stock
of the milestones in the history of car-
diomyopathies, to discuss the state of the
art, and to look for future developments:

A. Haenselmann, C. Veltmann,
J. Bauersachs, and D. Berliner point out
that DCMs represent the most frequent
form but they remain an inhomoge-
neous group of cardiac diseases with
structural and functional changes in the
myocardium that can cause heart failure
and death. Apart from genetics and
inflammation, alcohol and other toxins
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remain unresolved problems. Peripar-
tum cardiomyopathy has been explored
extensively in the past two decades. It
occurs at the end of or shortly after
pregnancy and is still underdiagnosed.

B. Maisch and S. Pankuweit review
their extensive experience with inflam-
matory cardiomyopathy, which incor-
porates rare fulminant forms such as
giant cell or eosinophilic myocarditis
and more frequent viral and nonviral,
autoreactive forms of cardiac dilatation
and inflammation. Three cases scenarios
illustrate the broad spectrum of every-
day experience of a general cardiologist
and of a specialized university center.
The authors emphasize the important
role that endomyocardial biopsy plays
in establishing an etiological diagnosis,
which could offer a causative therapeutic
option.

C. Chen, Y. Zhou andD.W.Wang from
theDepartmentofInternalMedicine,Di-
vision of Cardiology, Tongji University
inWuhan, report in a Letter to the Editor
on the outbreak and clinical manifesta-
tions of the SARS-CoV-2 infection. So
far mainly the involvement of the respi-
ratory system has received attention of
the medical community. Critically ill pa-
tients, however, die from multiple organ
dysfunction and especially from the fail-
ure of the cardiovascular system. The
pathophysiologic background appears to
be similar to the cytokine storm which
is also a major causative factor of cardiac
death in fulminant myocarditis.

A. Batzner and H. Seggewiss focus on
diagnostic features and therapeutic mea-
sures in hypertrophic cardiomyopathy.
First described in 1869 by Liouville und
Hallopeau, it became an accepted clin-
ical entity after further publication by
Sir Russell Brock. Interventional therapy
by alcohol septal ablation also has a fairly
long history in comparison with equally
beneficial myectomy in experienced sur-
gical centers. Furthermore, the authors
shed light on the risk of life-endanger-
ing ventricular tachycardias that should
be treated by preventive implantable car-
dioverter-defibrillators.

M. Paul and E. Schulze-Bahr deal
with arrhythmogenic right ventricular
cardiomyopathy, an inherited heartmus-
cle disease, which is characterized by

a progressive replacement of ventric-
ular myocardium by fibro-fatty tissue.
This is apparently the substrate for the
occurrence of life-threatening ventricu-
lar tachyarrhythmias, heart failure, and
sudden cardiac death. Molecular genetic
analyses have revealed both heterozy-
gous and compound mutations in genes
encoding for desmosomal proteins that
are an integral part of the intercellular
architecture. In the past few decades,
other genetic and nongenetic pheno-
copies have been identified as well as
biventricular and left dominant mani-
festations.

Very often, transient wall motion
abnormalities are the only hallmark of
Takotsubo syndrome. First described in
1990 in Japan, it has gained increasing at-
tention inmany countries. The disease is
still underdiagnosed and the underlying
pathomechanisms remain incompletely
understood. L.C. Napp and J. Bauer-
sachs describe in their comprehensive
overview a disease entity that often, but
clearly not always, follows an excessive
release of catecholamines due to a dra-
matic personal experience. In addition
to its original manifestation of apical
ballooning, midventricular forms have
to be taken into account. Although most
often reversible, the acute situation may
benefit from heart failure treatment and
in severe cases of a mechanical support
system.

A.V. Kristen provides a comprehen-
sive work-up in a classic example of
restrictive cardiomyopathy. Amyloido-
sis of the heart is characterized by the
extracellular depositionof amyloid fibrils
in various organs, which finally results
in organ failure. Cardiac involvement is
common for immunoglobulin light chain
amyloidosis or transthyretin amyloido-
sis. The diagnostic assessment includes
laboratory tests, electrocardiograms,
echocardiography, cardiac magnetic res-
onance imaging, biopsy, and/or bone
scintigraphy. Causative treatment of im-
munoglobulin light chain amyloidosis
follows regimens used in the treatment
of multiple myeloma. For many years,
orthotopic liver transplantation was the
only treatment available for hereditary
transthyretin amyloidosis. Important
advantages are offered by RNA silencers.

However, no treatment is yet available to
remove amyloid deposited in the tissue.

What John F. Goodwin, one of the pi-
oneers in describing cardiomyopathies,
noted for an aforementioned classifica-
tionappliesequally tothiscomprehensive
overview of cardiomyopathies in Herz:
Cardiovascular Disease: “Classifications
are a bridge from ignorance to under-
standing.” Bridging is also our wish as
editors of this issue, no more and no less.

Bernhard Maisch,
Johann Bauersachs
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Fachnachrichten

Stellungnahme der DGK zu COVID-19 und Behandlung mit
Hemmstoffen des Renin-Angiotensin-Systems

Seit einigen Jahren ist bekannt, dass das mit

dem Angiotensin-Konversionsenzym (ACE)

verwandte ACE2 als Virusrezeptor für den
zellulären Eintritt des SARS-CoV aber auch

für den neuartigen SARS-CoV2 verantwort-

lich ist. Für Patienten mit kardiovaskulären
Erkrankungen und insbesondere mit Herzin-

suffizienz, Diabetes oder der Kombination
von beidem besteht wohl eine erhöhte An-

fälligkeit für Infektionen und eine erhöh-

te Sterblichkeit nach Infektion mit SARS-
CoV2. Experimentelle zellbiologische und

tierexperimentelleDaten zeigen, dass die bei

diesen Patientengruppen häufig verordneten
ACE-Hemmer und Sartane die Aktivität von

ACE2 im Herzen erhöhen. Daher kursieren
Meldungen, die zu einer Verunsicherung in

Bezug auf die Anwendung dieser Medika-

mente geführt haben.

Alle Spekulationen beruhen auf tierex-

perimentellen Daten oder Experimenten
in Zellmodellen. Es gibt zurzeit keine

eindeutigen Hinweise dafür, dass die Gabe
von ACE-Hemmstoffen oder Sartanen mit

einer erhöhten Sterblichkeit oder Anfälligkeit

für Lungenkomplikationen nach SARS-CoV2
assoziiert ist.

Da eine Infektionmit SARS-CoV2 Angiotensin
II erhöht, gibt es auch Spekulationen, dass

die Gabe eines Sartans die Anfälligkeit für
eine Lungenschädigung senken könnte.

Auch dies ist zurzeit spekulativ. Hinweise für

eine differenzielle Wirkung unterschiedlicher
Hemmstoffe des Renin-Angiotensin-Systems

bei Patienten finden sich nicht.

Im Gegensatz dazu zeigen ACE-Hemmstoffe

und Sartane eine bewieseneWirkung bei ar-
terieller Hypertonie und Herzinsuffizienz und

sind bei diesen Erkrankungen zur Senkung

der Sterblichkeit und der Krankenhausauf-
nahmewahrscheinlichkeit sowie zum Schutz

der Nieren indiziert. Da eine Unterbrechung

oder ein Absetzen dieser Therapien zu einer
Steigerungder Sterblichkeit undHospitalisie-

rungsrate führen würde, empfiehlt die DGK,
diese Therapien fortzuführen bis weitere Da-

ten aus klinischen Studien verfügbar sind.

Auch gibt es keine Hinweise dafür, dass eine
Umstellung von ACE-Hemmern auf Sartane

bei Patienten mit SARS-CoV2-Infektionen

günstig ist.

Anmerkungen zur Stellungnahme spiegeln
den aktuellen Kenntnisstand wider. Neuere
wissenschaftliche Erkenntnisse könnten zu
einer Änderung von Empfehlungen führen.
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