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Cardiomyopathies are a heterogeneous group of pathologies characterized by structural and functional alterations
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| 1. Introduction

Cardiomyopathies are a heterogeneous group of pathologies characterized by structural and functional alterations
of the heart . The recently proposed MOGE(S) nosology system embodies all of these characteristics, and
describes the morphofunctional phenotype (M), organ(s) involvement (O), genetic inheritance pattern (G),
etiological annotation (E), including genetic defect or underlying disease/substrate, and the functional status (S) of
the disease using both the American College of Cardiology/American Heart Association stage and New York Heart
Association functional class. The proposed nomenclature is supported by a web-assisted application and assists in
the description of cardiomyopathy in symptomatic or asymptomatic patients and family members in the context of
genetic testing . Dilated cardiomyopathy is one of the main causes of heart failure B4, Hypertrophic
cardiomyopathy (HCM) is the most common inherited cardiomyopathy due to mutations in numerous genes.
Restrictive cardiomyopathy (RCM) is a heart-muscle disease characterized by stiffness of the ventricular walls
leading to diastolic dysfunction, raised end-diastolic pressure, and dilated atria [Xl. Arrhythmogenic cardiomyopathy
(ARCV) is a pathology characterized by the substitution of the myocardium by fibrofatty tissue, which determines
the development of arrhythmias, reduced systolic function, and sudden cardiac death, especially in young patients
[, Takotsubo cardiomyopathy, also known as stress-induced cardiomyopathy or broken-heart syndrome, is defined
as an abrupt onset of left ventricular dysfunction in response to severe emotional or physiologic stress . The
purpose of this narrative review is to focus on the most important cardiomyopathies, their epidemiology, their
genetic aspects, diagnosis, and their management.

| 2. Hypertrophic Cardiomyopathy (HCM)

It is the most common inherited cardiomyopathy due to mutations in numerous genes, encoding sarcomere

proteins and is transmitted with an autosomal dominant pattern with variable penetrance. HCM is characterized by

https://encyclopedia.pub/entry/16505 1/17



Cardiomyopathies: An Overview | Encyclopedia.pub

cardiac hypertrophy, particularly of the left ventricle (LV) (wall thickness = 15 mm), in the absence of overload
conditions (e.g., hypertension, valvular disease, etc.), which could justify this thickening B¢, In particular, in an
adult, HCM is defined by a wall thickness >15 mm in one or more MV myocardial segments, as measured by an
imaging technique, and is not explained solely by loading conditions. As in adults, in children, the diagnosis of HCM
requires wall LV thickness more than two standard deviations greater than the predicted mean 2. In the literature,
it was first described in 1868 by Vulpian et al., who defined it as idiopathic hypertrophic subaortic stenosis [Z. This
and the subsequent descriptions by Broke and Teare, in the 1950s, devoted much attention to the obstruction of
the outflow tract of the left ventricle (LVOTO). These data in fact are present in about 70—75% of patients with HCM
and this constitutes hypertrophic obstructive cardiomyopathy BRI Clinically, HCM can remain asymptomatic or
paucisymptomatic for a long time. Some of the symptoms include exertional dyspnea, chest pain, syncope, and
palpitations. These symptoms can be associated with ventricular and supraventricular arrhythmias. In some cases,
fortunately rare, the first clinical manifestation is sudden cardiac death (SCD). The prevalence of HCM reported is
equal to 1:500 (0.2%) L1213l The prevalence of HCM has been underestimated for years because the
echocardiogram has a lower sensitivity than magnetic resonance imaging (MRI) 415 Some author defines,
considering some correction factors, the estimated prevalence as at least 1:200 (0.5%) 18, Women are older at
diagnosis than men, have greater symptom severity (NYHA class), and are more likely to have left ventricular
outflow tract L7181,

| 3. Sudden Cardiac Death (SCD)

It has been reported that HCM is the most important cause of sudden death on the athletic field in the United
States (9. |n preventive strategies for SCD, competitive sport and strenuous exercise should be discouraged in
these patients. Implantable cardioverter defibrillators (ICDs) are recommended for secondary prevention for
patients with a history of cardiac arrest due to VT or ventricular fibrillation (VF) or spontaneous sustained VT
causing syncope or hemodynamic compromise (38). In primary prophylaxis, the decision to implant an ICD is done

case by case. It is usually implanted when at least one of the following major risk markers 19 is present:

@)

Family history of HCM-related sudden death;

o Massive LVH (=30 mm);

o Unexplained syncope;

o End stage HF (ejection fraction <50%);

o Multiple, repetitive NSVT,

o Extensive LGE;

o LV apical aneurysm.
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If the level of risk remains uncertain, to help make the decision potential risk mediators are considered:

O

Marked LV outflow obstruction at rest;

O

Hypotensive response to exercise;

@)

Age = 60 years (reduced risk);

O

Alcohol septal ablation.

| 4. Arrhythmogenic Cardiomyopathy (ARCV)

Arrhythmogenic cardiomyopathy (ARCV) is an arrhythmogenic disorder of the myocardium not secondary to
ischemic, hypertensive, or valvular heart disease. ARCV incorporates a broad spectrum of genetic, systemic,
infectious, and inflammatory disorders. This designation includes, but is not limited to, arrhythmogenic right/left
ventricular cardiomyopathy, cardiac amyloidosis, sarcoidosis, Chagas disease, and left ventricular noncompaction.
The ARCV phenotype overlaps with other cardiomyopathies, particularly dilated cardiomyopathy with arrhythmia
presentation that may be associated with ventricular dilatation and/or impaired systolic function 29, |n 1968 in
France, there was the first demonstration of an infiltration of fibrofatty tissue in the right ventricle 2. Initially it was
called arrhythmogenic right ventricular dysplasia; then it became arrhythmogenic right ventricular cardiomyopathy.
The term “arrhythmogenic cardiomyopathy” is used to describe a family of diseases that features structural
myocardial abnormalities (identified by macro and microscopic pathological examination besides cardiac imaging)
and ventricular arrhythmia 22, The manifestations were more present in the right ventricle, but over time it was
understood that the left ventricle could also be involved equally to the right or it could be predominant(23(241253] The
prevalence of arrhythmogenic cardiomyopathy ranges from 1:1000 to 1:5000. This variability is linked to the fact
that sudden cardiac death is often the presentation and arrhythmogenic cardiomyopathy is not recognized as a
cause in 30% of cases 28271 A characteristic element is the high prevalence in Northeast Italy (28l There,
cardiomyopathy has the highest prevalence in cases of sudden cardiac death. In fact, European and American
studies indicate that, in the post mortem evaluations of subjects with sudden cardiac death, arrhythmogenic

cardiomyopathy was present in 20-31% [28],

4.1. Causes

Arrhythmogenic cardiomyopathy is a disease with a genetic basis, and it is characterized by the progressive
replacement of the myocardium with fibrofatty tissue that progressively starts from the epicardium to become
transmural, with the development of multiple aneurysms. The localization typically is in the dysplasia triangle, which
includes apex, influx tract, and outflow tract of the right ventricle, but often also involves the left ventricle (up to
76% of cases) 2239 Another interesting element is the finding of a viral genome in autopsies, suggesting an

infectious cause. Most likely viruses are not the cause and myocardial degeneration could encourage a viral
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infection BY. From the genetic point of view, the most important mutations related to arrhythmogenic

cardiomyopathy are those of the desmosome genes.
The most involved genes are:

o JUP,

o DSP,

o PKP2,

o DSG2,

o DSC2.

The JUP mutation causes Naxos disease, which is a disease typical of the Greek island in which patients have
palmoplantar keratoderma, woolly hair, and arrhythmogenic cardiomyopathy with a recessive pattern. The
mutations of the DSP gene have been found in South America in a recessive disorder characterized by

keratoderma, wooly hair, and arrhythmogenic cardiomyopathy, but with a prevalence of the left ventricle.
Other genes involved are those linked to the nuclear envelope:
o LMNA and TMEM43 genes.

Then there are mutations of the composite area. The area composita is a mixed type of junctional structure

composed of both desmosomal and adherens junctional proteins.

However, there are genes in common with other cardiomyopathies (such as DES, PLN, TGFB3, TTN, SCN5A) 2%,

| 5. Restrictive Cardiomyopathy (RCM)

Restrictive cardiomyopathy (RCM) is a heart-muscle disease characterized by stiffness of the ventricular walls
leading to diastolic dysfunction, raised end-diastolic pressure, and dilated atria. The ventricles are not dilated and
there is physiological wall thickness. Therefore, systolic function is usually preserved. Impairment of the ventricular
structure and its systolic function may be present only in the advanced stages of secondary RCM 2. RCM is not a
single disease but can be the result of multiple inherited or acquired predispositions. As in other cardiomyopathies,
also in RCM there are genetic mutations in the genes encoding the sarcomere proteins that have been associated.
Epidemiology of this disease in not so well represented in literature, but RCM is the least common of the

cardiomyopathies. An idiopathic pattern in which no identifiable cause is found is a really rare disease. It can affect
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people at any age. Children have the worst prognosis and girls seem to be more affected 23, It can be acquired or

inherited. In the latter case, for each cause some peculiar gene mutations have been identified.

5.1. Causes

RCM is classified in:

O

Infiltrative:

(a)Amyloidosis (acquired/inherited);

(b)Genes: TTR gene variants (V122I; 168L; L111M; T60A; S23N; P24S; W41L; V30M; V20I), APOA1,

(c) Sarcoidosis (acquired);

(d)Primary hyperoxaluria (inherited).

Storage disease:

(a)Fabry disease (inherited). Gene: GLA,;

(b)Gaucher disease (inherited). Gene: GBA;

(c) Hereditary hemochromatosis (inherited). Genes: HAMP, HFE, HFE2, HJV, PNPLAS3, SLC40A1, TfR2;

(d)Glycogen storage disease (inherited);

(e)Mucopolysaccharidosis type | (Hurler syndrome) (inherited). Gene: IDUA,;

(f) Mucopolysaccharidosis type Il (Hunter syndrome) (inherited). Gene: IDS;

(g)Niemann—Pick disease (inherited). Genes: NPC1, NPC2, SMPD1.

Non-infiltrative:

(a)ldiopathic (acquired);

(b) Diabetic cardiomyopathy (acquired);

https://encyclopedia.pub/entry/16505 5/17



Cardiomyopathies: An Overview | Encyclopedia.pub

(c) Scleroderma (acquired);
(d)Myofibrillar myopathies (inherited). Genes: BAG3, CRYAB, DES, DNAJB6, FHL1, FLNC, LDB3, MYOT,
(e)Pseudoxanthoma elasticum (inherited). Gene: ABCCS6;

(f) Sarcomeric protein disorders (inherited). Genes: ACTC, B-MHC, TNNTZ2, TNNI3, TNNC1, DES, MYH, MYL3,
CRYAB;

(g)Werner’s syndrome (inherited). Gene: WRN.

o Endomyocardial:
(a)Carcinoid heart disease (acquired);
(b)Endomyocardial fibrosis idiopathic (acquired);
(c) Hypereosinophilic syndrome (acquired);
(d)Chronic eosinophilic leukemia (acquired);
(e)Drugs (serotonin, methysergide, ergotamine, mercurial agents, busulfan) (acquired);
(f) Endocardial fibroelastosis (inherited). Genes: BMP5, BMP7, TAZ;

(g)Consequence of cancer/cancer therapy: metastatic cancer, drugs (anthracyclines), radiation (acquired).

| 6. Takotsubo Cardiomyopathy

Takotsubo cardiomyopathy, also known as stress-induced cardiomyopathy or broken-heart syndrome, is defined as
an abrupt onset of left ventricular dysfunction in response to severe emotional or physiologic stress (1). Post-
menopausal women are most commonly affected. The exact prevalence has been estimated at 0.02% of
hospitalized patients. It has been reported that takotsubo cardiomyopathy accounts for 1-2% of admissions for
acute coronary syndrome [B4I35I36I37] |t often presents with angina. Typical ischemic changes may be seen with
EKG and with elevated cardiac enzymes 4. On echocardiography, a pattern of apical ballooning of the left
ventricle has been reported. Because its presentation closely mirrors that of acute coronary syndrome, takotsubo
cardiomyopathy initially should be treated in the same way. Acute complications, such as shock or heart failure,

should be managed appropriately. Stable patients may be treated with diuretics, ACE inhibitors or ARBs, and beta-
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blockers [B4l. Anticoagulants should be provided to patients with loss of wall motion in the left ventricular apex (241,

Symptoms and abnormalities typically reverse within one month, and treatments may be withdrawn accordingly 4
[35),

| 7. Peripartum Cardiomyopathy

Peripartum cardiomyopathy is a cause of heart failure during pregnancy and the peripartum period 28, The ESC

Working Group defined the following characteristics to identify peripartum cardiomyopathy:
o Development of heart failure (HF) toward the end of pregnancy or within five months following delivery.
o Absence of another identifiable cause for the HF.

o Left ventricular (LV) systolic dysfunction with an LV ejection fraction (LVEF) of less than 45 percent. The LV may

or may not be dilated 28],

The incidence is highly variable, ranging from 1:968 to 1:4000 live births in the USA, 1:10,149 in Denmark, 1:5719
in Sweden (A1 The etiology remains quite uncertain; some mechanisms have been considered, such as
angiogenic imbalance. In this regard, studies have shown how the lack of the PGC-1a gene, a regulator of pro-
angiogenic factors such as VEGF, can lead to the development of peripartum cardiomyopathy 2. Some studies
show how mice knockout in the cardiac tissue-specific signal transduction and activator of transcription 3 (STAT3)
develop peripartum cardiomyopathy. Reduction in STAT3 leads to increased cleavage of prolactin into an
antiangiogenic and proapoptotic 16kDa isoform by cathepsin D. This alteration in prolactin processing may
contribute to the angiogenic imbalance 3], The 16 kDa prolactin fragment also causes endothelial damage and
myocardial dysfunction 28, Other studies reported that there is an increased presence of TNF alpha and II-6 in
women with peripartum cardiomyopathy, so there may be a correlation between cytokines and peripartum
cardiomyopathy BZ. Some authors have proposed a genetic predisposition, evaluating the frequent overlap

between peripartum cardiomyopathy and dilated cardiomyopathy on the basis of alteration of some genes such as
that of titin 441, Possible risk factors are 431[461147][48][49].

o Age greater than 30 years;

o African descent;

o Pregnancy with multiple fetus;
o Preeclampsia, eclampsia;

o Cocaine abuse;

o Long-term use (>4 weeks) of tocolytics (terbutaline).
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The most typically observed symptoms are dyspnea, cough, orthopnea, nocturnal dyspnea, peripheral edema,
fatigue; these latter symptoms are not very specific during pregnancy. Possible complications can be arrhythmias
and the development of thromboembolism BY5EL,

The diagnosis is mostly clinical, but EKG, laboratory, and radiological tests may present alterations:

O

EKG: in 50%, it presents anomalies such as sinus tachycardia, repolarization anomalies, Q waves (2.

BNP: BNP is typically high 3;

@)

O

Chest X-ray: Enlargement of the cardiac silhouette, redistribution of flow, and pleural effusion may be found 4];

@)

Echocardiography: Reduction in left ventricular ejection fraction (<45%) and frequent left ventricle dilatation (22,

There are few studies about novel markers, such as plasma concentrations of proangiogenic and antiangiogenic
factors, including placenta growth factor, fms-like-tyrosine-kinase 1 receptor, and their ratios, which have been
proposed to be used to distinguish patients with peripartum cardiomyopathy, but other studies are needed 58, The
management of peripartum cardiomyopathy therefore follows the guidelines of the management of heart failure:
adequate oxygen must be administered, preload optimized, inotropes administered, if necessary, for relief of
symptoms. Arrhythmias must be managed and if necessary, an ICD must be implanted. Anticoagulant therapy &I
must be set up. There are currently experimental protocols under study: bromocriptine, intravenous immune
globulin, antisense therapy against micronRNA-146a and apheresis BAB8IEI00 As for the delivery, the decision
must be shared in a team with the presence of the cardiologist, gynecologist, anesthetist, and neonatologist B, A
hemodynamically stable patient can undergo vaginal delivery with epidural. In a woman with hemodynamic
instability, an emergency delivery is necessary. In women with advanced heart failure and use of inotropes, a
caesarean delivery should be planned 28, As regards breastfeeding, there are no reliable data; some authors
suggest that women with advanced heart failure should not breastfeed due to the potential role of prolactin, but
certainly those who are hemodynamically stable should be encouraged to breastfeed BAE The mortality of
peripartum cardiomyopathy is 10% in two years, 6% in five years (11). Complete recovery of left ventricular

function is reported in 20—70% of patients, with recovery usually within six months of diagnosis 2[631(64],

| 8. Cardiotoxicity and Chemotherapy Drugs

Cancer patients undergoing chemotherapy may develop cardiomyopathies. The agents most involved are
anthracyclines and trastuzumab. The mechanism by which anthracyclines create myocardial damage may be
linked to the development of oxygen free radicals (ROS) which increase oxidative stress and therefore create
myocardial damage. More recent studies find the implication of the enzyme topoisomerase Il; doxorubicin binds
topoisomerase 2 and DNA forming a ternary complex leading to cell death, cardiomyocytes present topoisomerase
2 alpha and beta, and it appears that doxorubicin can bind cardiac topoisomerases, resulting in the death of
myocytes [63l64] Among the most implicated risk factors are[82J66] :
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o Old age (<65 years) or young (>4 years);

o Female gender;

o Pre-existing heart disease;

o Hypertension;

o Smoke;

o Hyperlipidemia;

o Obesity;

o Diabetes;

o

High cumulative anthracycline exposure.

As for trastuzumab, a monoclonal antibody that targets the human epidermal growth factor receptor 2, the modality
with which it determines cardiotoxicity is different from anthracyclines, because it does not cause myocardial
damage, but an alteration to the contractility, which therefore makes the latter cardiomyopathy more frequently

reversible and less linked to drug accumulation (67168,

Risk factors for developing trastuzumab cardiomyopathy arel6279:

O

Over 50 years of age;

o Previous or concomitant use of anthracyclines;

o

Obesity;

@)

Preexisting cardiac dysfunction;

o

Hypertension.

The clinical manifestations of anthracycline cardiomyopathy are linked to early symptoms such as EKG
abnormalities, arrhythmias, atrioventricular blocks, and pericarditis-myocarditis; vice versa, we can find late signs
that are related to the development of heart failure such as dyspnea, asthenia, edema, orthopnea [ZQZL721[73][74]

(73], Other chemotherapy agents that can cause cardiomyopathies are:

o Paclitaxel: Associated with doxorubicin, it has been shown to cause heart failure in 20% of patients Z8LZ7;

https://encyclopedia.pub/entry/16505 9/17



Cardiomyopathies: An Overview | Encyclopedia.pub

Cyclophosphamide: Heart failure is found in patients with high dose protocols; negative prognostic factors are
lymphoma, preceding mediastinal irradiation, advanced age, cardiac abnormalities [Z8179]:

Cisplatin: Cardiotoxicity due to cisplatin can be manifested by supraventricular tachycardia, bradycardia, ST-T
wave changes, left bundle branch block, acute ischemic events, myocardial infarction, and ischemic
cardiomyopathy. This toxicity may be related to electrolyte abnormalities secondary to cisplatin-induced
nephrotoxicity BYEL],

References

1. Maron, B.J.; Towbin, J.A.; Thiene, G.; Antzelevitch, C.; Corrado, D.; Arnett, D.; Moss, A.J.;
Seidman, C.E.; Young, J.B.; American Heart Association. Quality of Care and Outcomes
Research and Functional Genomics and Translational Biology Interdisciplinary Working Groups.
Circulation 2006, 113, 1807-1816. [Google Scholar] [CrossRef]

. Arbustini, E.; Narula, N.; Tavazzi, L.; Serio, A.; Grasso, M.; Favalli, V.; Bellazzi, R.; Tajik, J.A.;
Bonow, R.O.; Fuster, V.; et al. The MOGE(S) classification of cardiomyopathy for clinicians. J. Am.
Coll. Cardiol. 2014, 64, 304—-318. [Google Scholar] [CrossRef] [PubMed]

. Report of the WHO/ISFC task force on the definition and classification of cardiomyopathies. Br.
Heart J. 1980, 44, 672. [CrossRef] [PubMed]

. Richardson, P.; McKenna, W.; Bristow, M.; Maisch, B.; Mautner, B.; O'Connell, J.; Olsen, E.;
Thiene, G.; Goodwin, J.; Gyarfas, I.; et al. Report of the 1995 World Health
Organization/International Society and Federation of Cardiology Task Force on the Definition and
Classification of cardiomyopathies. Circulation 1996, 93, 841-842. [Google Scholar] [PubMed]

. Elliott, P.M.; Anastasakis, A.; Borger, M.A.; Borggrefe, M.; Cecchi, F.; Charron, P.; Hagege, A.A;
Lafont, A.; Limongelli, G.; Mahrholdt, H.; et al. ESC Guidelines on diagnosis and management of
hypertrophic cardiomyopathy: The task force for the diagnosis and management of hypertrophic
cardiomyopathy of the European Society of Cardiology (ESC). Eur. Heart J. 2014, 35, 2733-2779.
[Google Scholar]

. Gersh, B.J.; Maron, B.J.; Bonow, R.O.; Dearani, J.A.; Fifer, M.A.; Link, M.S.; Naidu, S.S.;
Nishimura, R.A.; Ommen, S.R.; Rakowski, H.; et al. ACCF/AHA guideline for the diagnosis and
treatment of hypertrophic cardiomyopathy: A report of the American College of Cardiology
Foundation/American Heart Association task force on practice guidelines. Circulation 2011, 124,
e783—e831. [Google Scholar]

. Vulpian, A. Contribution a I'étude des rétrécissements de I'orifi ce ventriculo-aortique. Arch.
Physiol. 1868, 3, 456-457. [Google Scholar]

https://encyclopedia.pub/entry/16505 10/17



Cardiomyopathies: An Overview | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Brock, R. Functional obstruction of the left ventricle; acquired aortic subvalvar stenosis. Guys

Hosp. Rep. 1957, 106, 221-238. [Google Scholar]

. Teare, D. Asymmetrical hypertrophy of the heart in young adults. Br. Heart J. 1958, 20, 1-8.

[Google Scholar] [CrossRef]

Maron, B.J. Clinical Course and Management of Hypertrophic Cardiomyopathy. N. Engl. J. Med.
2018, 379, 655. [Google Scholar] [CrossRef]

Maron, B.J.; Gardin, J.M.; Flack, J.M.; Gidding, S.S.; Kurosaki, T.T.; Bild, D.E. Prevalence of
hypertrophic cardiomyopathy in a general population of young adults. Echocardiographic analysis
of 4111 subjects in the CARDIA Study. Coronary Artery Risk Development in (Young) Adults.
Circulation 1995, 92, 785. [Google Scholar] [CrossRef]

Maron, B.J.; Spirito, P.; Roman, M.J.; Paranicas, M.; Okin, P.M.; Best, L.G.; Lee, E.T.; Devereux,
R.B. Prevalence of hypertrophic cardiomyopathy in a population-based sample of American
Indians aged 51 to 77 years (the Strong Heart Study). Am. J. Cardiol. 2004, 93, 1510-1514.
[Google Scholar] [CrossRef]

Zou, Y.; Song, L.; Wang, Z.; Ma, A.; Liu, T.; Gu, H.; Lu, S.; Wu, P.; Zhang, Y.; Shen, L.; et al.
Prevalence of idiopathic hypertrophic cardiomyopathy in China: A population-based
echocardiographic analysis of 8080 adults. Am. J. Med. 2004, 116, 14. [Google Scholar]
[CrossRef]

Maron, M.S.; Rowin, E.J.; Lin, D.; Appelbaum, E.; Chan, R.H.; Gibson, C.M.; Lesser, J.R.;
Lindberg, J.; Haas, T.S.; Udelson, J.E.; et al. Prevalence and clinical profile of myocardial crypts
in hypertrophic cardiomyopathy. Circ. Cardiovasc. Imaging 2012, 5, 441-447. [Google Scholar]
[CrossRef]

Maron, M.S.; Maron, B.J.; Harrigan, C. Hypertrophic cardiomyopathy phenotype revisited after 50
years with cardiovascular magnetic resonance. J. Am. Coll Cardiol. 2009, 54, 220-228. [Google
Scholar] [CrossRef]

Semsarian, C.; Ingles, J.; Maron, M.S.; Maron, B.J. New Perspectives on the Prevalence of
Hypertrophic Cardiomyopathy. J. Am. Coll. Cardiol. 2015, 65, 1249-1254. [Google Scholar]
[CrossRef]

Olivotto, I.; Maron, M.S.; Adabag, A.S.; Casey, S.A.; Vargiu, D.; Link, M.S.; Udelson, J.E.; Cecchi,
F.; Maron, B.J. Gender-related differences in the clinical presentation and outcome of
hypertrophic cardiomyopathy. J. Am. Coll. Cardiol. 2005, 46, 480. [Google Scholar] [CrossRef]

Geske, J.B.; Ong, K.C.; Siontis, K.C.; Hebl, V.B.; Ackerman, M.J.; Hodge, O.D.; Miller, V.M.;
Nishimura, A.R.; Oh, J.K.; Schaff, H.; et al. Women with hypertrophic cardiomyopathy have worse
survival. Eur. Heart J. 2017, 38, 3434—-3440. [Google Scholar] [CrossRef]

https://encyclopedia.pub/entry/16505 11/17



Cardiomyopathies: An Overview | Encyclopedia.pub

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Spirito, P.; Binaco, I.; Nishimura, R.A.; Tajik, A.J.; Gersh, B.J.; Ommen, S.R. Role of Preoperative
Cardiovascular Magnetic Resonance in Planning Ventricular Septal Myectomy in Patients with
Obstructive Hypertrophic Cardiomyopathy. Am. J. Cardiol. 2019, 123, 1517. [Google Scholar]
[CrossRef]

Marrone, D.; Zampieri, F.; Basso, C.; Zanatta, A.; Thiene, G. History of the discovery of
Arrhythmogenic Cardiomyopathy. Eur. Heart J. 2019, 40, 1100-1104. [Google Scholar]
[CrossRef]

Perry, M.; Elliott, A.A.; Asimaki, A.; Basso, C.; Bauce, B.; Brooke, M.A.; Calkins, H.; Corrado, D.;
Duru, F.; Green, K.J.; et al. Definition and treatment of arrhythmogenic cardiomyopathy: An
updated expert panel report. Eur. J. Heart Fail. 2019, 21, 955-964. [Google Scholar]

Basso, C.; Thiene, G.; Corrado, D.; Angelini, A.; Nava, A.; Valente, M. Arrhythmogenic right
ventricular cardiomyopathy. Dysplasia, dystrophy, or myocarditis? Circulation 1996, 94, 983-991.
[Google Scholar] [CrossRef] [PubMed]

Marcus, F.I.; McKenna, W.J.; Sherrill, D.; Basso, C.; Bauce, B.; Bluemke, D.A.; Calkins, H.;
Corrado, D.; Cox, M.G.P.J.; Daubert, J.P.; et al. Diagnosis of arrhythmogenic right ventricular
cardiomyopathy/dysplasia: Proposed modification of the task force criteria. Circulation 2010, 121,
1533-1541. [Google Scholar] [CrossRef] [PubMed]

Norman, M.; Simpson, M.; Mogensen, J.; Shaw, A.; Hughes, S.; Syrris, P.; Sen-Chowdhry, S.;
Rowland, E.; Crosby, A.; McKenna, W.J. Novel mutation in desmoplakin causes arrhythmogenic
left ventricular cardiomyopathy. Circulation 2005, 112, 636—642. [Google Scholar] [CrossRef]
[PubMed]

Peters, S.; Truimmel, M.; Meyners, W. Prevalence of right ventricular dysplasia-cardiomyopathy in
a non-referral hospital. Int. J. Cardiol. 2004, 97, 499-501. [Google Scholar] [CrossRef] [PubMed]

Groeneweg, J.A.; Bhonsale, A.; James, C.A.; Riele, A.S.t.; Dooijes, D.; Tichnell, C.; Murray, B.;
Wiesfeld, A.C.P.; Sawant, A.C.; Kassamali, B. Clinical presentation, longterm follow-up, and
outcomes of 1001 arrhythmogenic right ventricular dysplasia/cardiomyopathy patients and family
members. Circ. Cardiovasc. Genet. 2015, 8, 437-446. [Google Scholar] [CrossRef]

Corrado, D.; Basso, C.; Judge, D.P. Arrhythmogenic Cardiomyopathy. Circ. Res. 2017, 121, 784—
802. [Google Scholar] [CrossRef]

Thiene, G.; Nava, A.; Corrado, D.; Rossi, L.; Pennelli, N. Right ventricular cardiomyopathy and
sudden death in young people. N. Engl. J. Med. 1988, 318, 129-133. [Google Scholar] [CrossRef]

Corrado, D.; Basso, C.; Thiene, G.; McKenna, W.J.; Davies, M.J.; Fontaliran, F.; Nava, A.;
Silvestri, F.; Blomstrom-Lundqvist, C.; Wlodarska, E.K. Spectrum of clinicopathologic
manifestations of arrhythmogenic right ventricular cardiomyopathy/dysplasia: A multicenter study.
J. Am. Coll. Cardiol. 1997, 30, 1512-1520. [Google Scholar] [CrossRef]

https://encyclopedia.pub/entry/16505 12/17



Cardiomyopathies: An Overview | Encyclopedia.pub

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Calabrese, F.; Basso, C.; Thiene, G.; Carturan, E.; Valente, M.; Thiene, G. Arrhythmogenic right
ventricular cardiomyopathy/dysplasia: Is there a role for viruses? Cardiovasc. Pathol. 2006, 15,
11-17. [Google Scholar] [CrossRef]

Zorzi, A.; Rigato, I.; Pilichou, K.; Marra, M.P.; Migliore, F.; Mazzotti, E.; Gregori, D.; Thiene, G.;
Daliento, L.; lliceto, S. Phenotypic expression is a prerequisite for malignant arrhythmic events
and sudden cardiac death in arrhythmogenic right ventricular cardiomyopathy. Europace 2016,
18, 1086—1094. [Google Scholar] [CrossRef]

Lewis, A.B. Clinical profile and outcome of restrictive cardiomyopathy in children. Am. Heart J.
1992, 123, 1589-1593. [Google Scholar] [CrossRef]

Sayegh, A.L.C.; Dos Santos, M.R.; Sarmento, A.O.; de Souza, F.R.; Salemi, V.M.C.; Hotta, V.T;
Marques, A.C.D.B.; Kramer, H.H.; Trombetta, I.C.; Mady, C.; et al. Cardiac and peripheral
autonomic control in restrictive cardiomyopathy. ESC Heart Fail. 2017, 4, 341. [Google Scholar]
[CrossRef]

Ono, R.; Falcédo, L.M. Takotsubo cardiomyopathy systematic review: Pathophysiologic process,
clinical presentation and diagnostic approach to Takotsubo cardiomyopathy. Int. J. Cardiol. 2016,
209, 196-205. [Google Scholar] [CrossRef]

Regitz-Zagrosek, V.; Roos-Hesselink, J.W.; Bauersachs, J.; Blomstrom-Lundqvist, C.; Cifkova, R.;
de Bonis, M.; lung, B.; Johnson, M.R.; Kintscher, U.; Kranke, P. 2018 ESC Guidelines for the
management of cardiovascular diseases during pregnancy. Eur. Heart J. 2018, 39, 3165. [Google
Scholar] [CrossRef]

Sliwa, K.; Forster, O.; Libhaber, E.; Fett, J.D.; Sundstrom, J.B.; Hilfiker-Kleiner, D.; Ansari, A.A.
Peripartum cardiomyopathy: Inflammatory markers as predictors of outcome in 100 prospectively
studied patients. Eur. Heart J. 2006, 27, 441. [Google Scholar] [CrossRef]

Elkayam, U.; Akhter, M.W.; Singh, H.; Khan, S.; Bitar, F.; Hameed, A.; Shotan, A. Pregnancy-
associated cardiomyopathy: Clinical characteristics and a comparison between early and late
presentation. Circulation 2005, 111, 2050. [Google Scholar] [CrossRef]

Kolte, D.; Khera, S.; Aronow, W.S.; Palaniswamy, C.; Mujib, M.; Ahn, C.; Jain, D.; Gass, A.;
Ahmed, A.; Panza, J.A. Temporal trends in incidence and outcomes of peripartum
cardiomyopathy in the United States: A nationwide population-based study. J. Am. Heart Assoc.
2014, 3, e001056. [Google Scholar] [CrossRef]

Barasa, A.; Rosengren, A.; Sandstrom, T.Z.; Ladfors, L.; Schaufelberger, M. Heart Failure in Late
Pregnancy and Postpartum: Incidence and Long-Term Mortality in Sweden from 1997 to 2010. J.
Card. Fail. 2017, 23, 370. [Google Scholar] [CrossRef]

Ersbgll, A.S.; Johansen, M.; Damm, P.; Rasmussen, S.; Vejlstrup, N.G.; Gustafsson, F.
Peripartum cardiomyopathy in Denmark: A retrospective, population-based study of incidence,

https://encyclopedia.pub/entry/16505 13/17



Cardiomyopathies: An Overview | Encyclopedia.pub

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

management and outcome. Eur. J. Heart Fail. 2017, 19, 1712. [Google Scholar] [CrossRef]

Patten, I.S.; Rana, S.; Shahul, S.; Rowe, G.C.; Jang, C.; Liu, L.; Hacker, M.R.; Rhee, J.S.;
Mitchell, J.; Mahmood, F. Cardiac angiogenic imbalance leads to peripartum cardiomyopathy.
Nature 2012, 485, 33. [Google Scholar] [CrossRef] [PubMed]

Hilfiker-Kleiner, D.; Kaminski, K.; Podewski, E.; Bonda, T.; Schaefer, A.; Sliwa, K.; Forster, O.;
Quint, A.; Landmesser, U.; Doerries, C. A cathepsin D-cleaved 16 kDa form of prolactin mediates
postpartum cardiomyopathy. Cell 2007, 128, 589. [Google Scholar] [CrossRef] [PubMed]

Halkein, J.; Tabruyn, S.P.; Ricke-Hoch, M.; Haghikia, A.; Nguyen, N.; Scherr, M.; Castermans, K.;
Malvaux, L.; Lambert, V.; Thiry, M. MicroRNA-146a is a therapeutic target and biomarker for
peripartum cardiomyopathy. J. Clin. Investig. 2013, 123, 2143. [Google Scholar] [CrossRef]
[PubMed]

Ware, J.; Li, J.; Mazaika, E.; Yasso, C.M.; DeSouza, T.; Cappola, T.P.; Tsai, E.J.; Hilfiker-Kleiner,
D.; Kamiya, C.A.; Mazzarotto, F.; et al. Shared genetic predisposition in peripartum and dilated
cardiomyopathies. N. Engl. J. Med. 2016, 374, 233-241. [Google Scholar] [CrossRef]

Homans, D.C. Peripartum cardiomyopathy. N. Engl. J. Med. 1985, 312, 1432. [Google Scholar]
[CrossRef]

Mendelson, M.A.; Chandler, J. Postpartum cardiomyopathy associated with maternal cocaine
abuse. Am. J. Cardiol. 1992, 70, 1092. [Google Scholar] [CrossRef]

Lampert, M.B.; Hibbard, J.; Weinert, L.; Briller, J.; Lindheimer, M.; Lang, R.M. Peripartum heart
failure associated with prolonged tocolytic therapy. Am. J. Obstet. Gynecol. 1993, 168, 493.
[Google Scholar] [CrossRef]

Mandal, D.; Mandal, S.; Mukherjee, D.; Biswas, S.C.; Maiti, T.K.; Chattopadhaya, N.; Majumdar,
B.; Panja, M. Pregnancy and subsequent pregnancy outcomes in peripartum cardiomyopathy. J.
Obstet. Gynaecol. Res. 2011, 37, 222. [Google Scholar] [CrossRef]

Mallikethi-Reddy, S.; Akintoye, E.; Trehan, N.; Sharma, S.; Briasoulis, A.; Jagadeesh, K.;
Rubenfire, M.; Grines, C.L.; Afonso, L. Burden of arrhythmias in peripartum cardiomyopathy:
Analysis of 9841 hospitalizations. Int. J. Cardiol. 2017, 235, 114. [Google Scholar] [CrossRef]

Kane, A.; Mbaye, M.; Ndiaye, M.B.; Diao, M.; Moreira, P.-M.; Mboup, C.; Diop, |.B.; Sarr, M.;
Kane, A.; Moreau, J.-C.; et al. Evolution and thromboembolic complications of the idiopathic
peripartal cardiomyopathy at Dakar University Hospital: Forward-looking study about 33 cases. J.
Gynecol. Obstet. Biol. Reprod. 2010, 39, 484. [Google Scholar] [CrossRef]

Honigberg, M.C.; Elkayam, U.; Rajagopalan, N.; Modi, K.; Briller, J.E.; Drazner, M.H.; Wells, G.L.;
McNamara, D.M.; Givertz, M.M. IPAC Investigators Electrocardiographic findings in peripartum
cardiomyopathy. Clin. Cardiol. 2019, 42, 524. [Google Scholar] [CrossRef]

https://encyclopedia.pub/entry/16505

14/17



Cardiomyopathies: An Overview | Encyclopedia.pub

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Forster, O.; Hilfiker-Kleiner, D.; Ansari, A.A.; Sundstrom, J.B.; Libhaber, E.; Tshani, W.; Becker, A,;
Yip, A.; Klein, G.; Sliwa, K. Reversal of IFN-gamma, oxLDL and prolactin serum levels correlate
with clinical improvement in patients with peripartum cardiomyopathy. Eur. J. Heart Fail. 2008, 10,
861. [Google Scholar] [CrossRef]

Blauwet, L.A.; Cooper, L.T. Diagnosis and management of peripartum cardiomyopathy. Heart
2011, 97, 1970. [Google Scholar] [CrossRef]

Simeon, I.A. Echocardiographic profile of peripartum cardiomyopathy in a tertiary care hospital in
sokoto, Nigeria. Indian Heart J. 2006, 58, 234. [Google Scholar]

Mebazaa, A.; Seronde, M.F.; Gayat, E.; Gayat, E.; Tibazarwa, K.; Anumba, D.O.C.; Akrout, N.;
Sadoune, M.; Sarb, J.; Arrigo, M.; et al. Imbalanced Angiogenesis in Peripartum Cardiomyopathy-
Diagnostic Value of Placenta Growth Factor. Circ. J. 2017, 81, 1654. [Google Scholar] [CrossRef]

Sliwa, K.; Hilfiker-Kleiner, D.; Petrie, M.C.; Mebazaa, A.; Pieske, B.; Buchmann, E.; Regitz-
Zagrosek, V.; Schaufelberger, M.; Tavazzi, L.; van Veldhuisen, D.J.; et al. Current state of
knowledge on aetiology, diagnosis, management, and therapy of peripartum cardiomyopathy: A
position statement from the Heart Failure Association of the European Society of Cardiology
Working Group on peripartum cardiomyopathy. Eur. J. Heart Fail. 2010, 12, 767. [Google Scholar]
[CrossRef]

Sliwa, K.; Blauwet, L.; Tibazarwa, K.; Libhaber, E.; Smedema, J.-P.; Becker, A.; McMurray, J.;
Yamac, H.; Labidi, S.; Struman, |.; et al. Evaluation of bromocriptine in the treatment of acute
severe peripartum cardiomyopathy: A proof-of-concept pilot study. Circulation 2010, 121, 1465.
[Google Scholar] [CrossRef]

Bozkurt, B.; Villaneuva, F.S.; Holubkov, R.; Tokarczyk, T.; Alvarez, R.J., Jr.; MacGowan, G.A.;
Murali, S.; Rosenblum, W.D.; Feldman, A.M.; McNamara, D.M. Intravenous immune globulin in
the therapy of peripartum cardiomyopathy. J. Am. Coll. Cardiol. 1999, 34, 177. [Google Scholar]
[CrossRef]

tasinska-Kowaraa, M.; Lango, R.; Kowalik, M.; Jarmoszewicz, K. Accelerated heart function
recovery after therapeutic plasma exchange in patient treated with biventricular mechanical
circulatory support for severe peripartum cardiomyopathy. Eur. J. Cardiothorac. Surg. 2014, 46,
1035. [Google Scholar] [CrossRef]

Elkayam, U. Clinical characteristics of peripartum cardiomyopathy in the United States: Diagnosis,
prognosis, and management. J. Am. Coll. Cardiol. 2011, 58, 659. [Google Scholar] [CrossRef]

Bauersachs, J.; Konig, T.; van der Meer, P.; Petrie, M.C.; Hilfiker-Kleiner, D.; Mbakwem, A;
Hamdan, R.; Jackson, A.M.; Forsyth, P.; de Boer, R.A. Pathophysiology, diagnosis and
management of peripartum cardiomyopathy: A position statement from the Heart Failure
Association of the European Society of Cardiology Study Group on peripartum cardiomyopathy.
Eur. J. Heart Fail. 2019, 21, 827. [Google Scholar] [CrossRef]

https://encyclopedia.pub/entry/16505 15/17



Cardiomyopathies: An Overview | Encyclopedia.pub

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Pillarisetti, J.; Kondur, A.; Alani, A.; Reddy, M.; Reddy, M.; Vacek, J.; Weiner, C.P.; Ellerbeck, E.;
Schreiber, T.; Lakkireddy, D. Peripartum cardiomyopathy: Predictors of recovery and current state
of implantable cardioverter-defibrillator use. J. Am. Coll. Cardiol. 2014, 63, 2831. [Google Scholar]
[CrossRef] [PubMed]

McNamara, D.M.; Elkayam, U.; Alharethi, R.; Damp, J.; Hsich, E.; Ewald, G.; Modi, K.; Alexis,
J.D.; Ramani, G.V.; Semigran, M.J. Clinical Outcomes for Peripartum Cardiomyopathy in North
America: Results of the IPAC Study (Investigations of Pregnancy-Associated Cardiomyopathy). J.
Am. Coll. Cardiol. 2015, 66, 905. [Google Scholar] [CrossRef] [PubMed]

Tan, T.C.; Neilan, T.G.; Francis, S.; Plana, J.C.; Scherrer-Crosbie, M. Anthracycline-Induced
Cardiomyopathy in Adults. Compr. Physiol. 2015, 5, 1517. [Google Scholar] [PubMed]

Plana, J.C.; Galderisi, M.; Barac, A.; Ewer, M.S.; Ky, B.; Scherrer-Crosbie, M.; Ganame, J.;
Sebag, I.A.; Agler, D.A.; Badano, L.P.; et al. Expert consensus for multimodality imaging
evaluation of adult patients during and after cancer therapy: A report from the American Society of
Echocardiography and the European Association of Cardiovascular Imaging. J. Am. Soc.
Echocardiogr. 2014, 27, 911. [Google Scholar] [CrossRef]

Qin, A.; Thompson, C.L.; Silverman, P. Predictors of late-onset heart failure in breast cancer
patients treated with doxorubicin. J. Cancer Surviv. 2015, 9, 252. [Google Scholar] [CrossRef]

Filza, M. Cardiotoxicity associated with trastuzumab treatment of HER2+ breast cancer. Adv.
Ther. 2009, 26 (Suppl. 1), S9. [Google Scholar] [CrossRef]

Ewer, M.S.; Lippman, S.M. Type Il chemotherapy-related cardiac dysfunction: Time to recognize a
new entity. J. Clin. Oncol. 2005, 23, 2900. [Google Scholar] [CrossRef]

Bowles, E.J.; Wellman, R.; Feigelson, H.S.; Onitilo, A.A.; Freedman, A.N.; Delate, T.; Allen, L.A,;
Nekhlyudoyv, L.; Goddard, K.A.B.; Davis, R.L.; et al. Risk of heart failure in breast cancer patients
after anthracycline and trastuzumab treatment: A retrospective cohort study. J. Natl. Cancer Inst.
2012, 104, 1293. [Google Scholar] [CrossRef]

Guenancia, C.; Lefebvre, A.; Cardinale, D.; Yu, A.F.; Ladoire, S.; Ghiringhelli, F.; Zeller, M.;
Rochette, L.; Cottin, Y.; Vergely, C. Obesity as a Risk Factor for Anthracyclines and Trastuzumab
Cardiotoxicity in Breast Cancer: A Systematic Review and Meta-Analysis. J. Clin. Oncol. 2016, 34,
3157. [Google Scholar] [CrossRef]

Steinberg, J.S.; Cohen, A.J.; Wasserman, A.G.; Cohen, P.; Ross, A.M. Acute arrhythmogenicity of
doxorubicin administration. Cancer 1987, 60, 1213. [Google Scholar] [CrossRef]

Rudzinski, T.; Ciesielczyk, M.; Religa, W.; Bednarkiewicz, Z.; Krzeminska-Pakula, M. Doxorubicin-
induced ventricular arrhythmia treated by implantation of an automatic cardioverter-defibrillator.
Europace 2007, 9, 278. [Google Scholar] [CrossRef]

https://encyclopedia.pub/entry/16505 16/17



Cardiomyopathies: An Overview | Encyclopedia.pub

73.

74.

75.

76.

77.

78.

79.

80.

81.

Kilickap, S.; Akgul, E.; Aksoy, S.; Aytemir, K.; Barista, |. Doxorubicin-induced second degree and
complete atrioventricular block. Europace 2005, 7, 227. [Google Scholar] [CrossRef]

Wang, L.; Tan, T.C.; Halpern, E.F.; Neilan, T.G.; Francis, S.A.; Picard, M.H.; Fei, H.; Hochberg,
E.P.; Abramson, J.S.; Weyman, A.E. Major Cardiac Events and the Value of Echocardiographic
Evaluation in Patients Receiving Anthracycline-Based Chemotherapy. Am. J. Cardiol. 2015, 116,
442. [Google Scholar] [CrossRef]

Procter, M.; Suter, T.M.; de Azambuja, E.; Dafni, U.; van Dooren, V.; Muehlbauer, S.; Climent,
M.A.; Rechberger, E.; Liu, W.T.-W.; Toi, M.; et al. Longer-term assessment of trastuzumab-related
cardiac adverse events in the Herceptin Adjuvant (HERA) trial. J. Clin. Oncol. 2010, 28, 3422.
[Google Scholar] [CrossRef]

Romond, E.H.; Jeong, J.H.; Rastogi, P.; Swain, S.M.; Geyer, C.E., Jr.; Ewer, M.S.; Rathi, V.;
Fehrenbacher, L.; Brufsky, A.; Azar, C.A.; et al. Seven-year follow-up assessment of cardiac
function in NSABP B-31, a randomized trial comparing doxorubicin and cyclophosphamide
followed by paclitaxel (ACP) with ACP plus trastuzumab as adjuvant therapy for patients with
node-positive, human epidermal growth factor receptor 2-positive breast cancer. J. Clin. Oncol.
2012, 30, 3792. [Google Scholar]

Nieto, Y.; Cagnoni, P.J.; Bearman, S.I.; Shpall, E.J.; Matthes, S.; Jones, R.B. Cardiac toxicity
following high-dose cyclophosphamide, cisplatin, and BCNU (STAMP-I) for breast cancer. Biol.
Blood Marrow Transpl. 2000, 6, 198. [Google Scholar] [CrossRef]

Brockstein, B.E.; Smiley, C.; Al-Sadir, J.; Williams, S.F. Cardiac and pulmonary toxicity in patients
undergoing high-dose chemotherapy for lymphoma and breast cancer: Prognostic factors. Bone
Marrow Transpl. 2000, 25, 885. [Google Scholar] [CrossRef] [PubMed]

Tomirotti, M.; Riundi, R.; Pulici, S.; Ungaro, A.; Pedretti, D.; Villa, S.; Scanni, A. Ischemic
cardiopathy from cis-diamminedichloroplatinum (CDDP). Tumori 1984, 70, 235. [Google Scholar]
[CrossRef] [PubMed]

Mortimer, J.E.; Crowley, J.; Eyre, H.; Weiden, P.; Eltringham, J.; Stuckey, W.J. A phase Il
randomized study comparing sequential and combined intraarterial cisplatin and radiation therapy
in primary brain tumors. A Southwest Oncology Group study. Cancer 1992, 69, 1220. [Google
Scholar] [CrossRef] [PubMed]

Chen, S.N.; Sbaizero, O.; Taylor, M.R.; Mestroni, L. Lamin A/C Cardiomyopathy: Implications for
Treatment. Curr. Cardiol. Rep. 2019, 21, 160. [Google Scholar] [CrossRef] [PubMed]

Retrieved from https://encyclopedia.pub/entry/history/show/39304

https://encyclopedia.pub/entry/16505 17/17



