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PART 10
Disorders of the Cardiovascular System

Figure 287-8 Sarcoidosis. Microscopic image of an endomyocardial
biopsy showing a noncaseating granuloma and associated interstitial
fibrosis typical of sarcoidosis. No microorganisms were present on
special stains, and no foreign material was identified. Hematoxylin
and eosin–stained section, 200× original magnification. (Image courtesy of Robert Padera, MD, PhD, Department of Pathology, Brigham and
Women’s Hospital, Boston.)

sometimes combined with other immunosuppressive agents. The
course is generally of rapid deterioration requiring urgent transplantation. Although the severity of presentation and myocardial histology
are more fulminant than with sarcoidosis, the occasional finding of
giant cell myocarditis after sarcoidosis suggests that they may in some
cases represent different stages of the same disease spectrum.
Eosinophilic myocarditis can be an important manifestation of the
hypereosinophilic syndrome, which in Western countries is often
idiopathic, although in Mediterranean and African countries, it is
likely a consequence of antecedent infection. It may also be seen with
systemic eosinophilic syndromes such as Churg-Strauss syndrome
or malignancies. Hypersensitivity myocarditis is often an unexpected
diagnosis, made when the biopsy reveals infiltration with lymphocytes
and mononuclear cells with a high proportion of eosinophils. Most
commonly, the reaction is attributed to antibiotics, particularly those
taken chronically, but thiazides, anticonvulsants, indomethacin, and
methyldopa have also been implicated. Occasional associations with
the smallpox vaccine have been reported. Although the circulating
eosinophil count may be slightly elevated in hypersensitivity myocarditis, it does not reach the high levels of the hypereosinophilic syndrome. High-dose glucocorticoids and discontinuation of the trigger
agent can be curative for hypersensitivity myocarditis.
Myocarditis is often associated with systemic inflammatory diseases, such as polymyositis and dermatomyositis, which affect skeletal
and cardiac muscle. Although noninfective inflammatory myocarditis
is sometimes included in the differential diagnosis of cardiac findings in patients with connective tissue disease such as systemic lupus
erythematosus, pericarditis, vasculitis, pulmonary hypertension, and
accelerated coronary artery disease are more common cardiac manifestations of connective tissue disease.
Peripartum cardiomyopathy (PPCM) develops during the last trimester or within the first 6 months after pregnancy, with a frequency
between 1:2000 and 1:15,000 deliveries. Risk factors are increased
maternal age, increased parity, twin pregnancy, malnutrition, use of
tocolytic therapy for premature labor, and preeclampsia or toxemia of
pregnancy. Heart failure early after delivery was previously common
in Nigeria, when the custom for new mothers included salt ingestion
while reclining on a warm bed, which likely impaired mobilization
of the excess circulating volume after delivery. In the Western world,
lymphocytic myocarditis has sometimes been found on myocardial
biopsy. This inflammation has been hypothesized to reflect increased
susceptibility to viral myocarditis or an autoimmune myocarditis due
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to cross-reactivity of anti-uterine antibodies against cardiac muscle.
Another proposed mechanism invokes an abnormal prolactin cleavage
fragment, which is induced by oxidative stress and may trigger myocardial apoptosis; this observation has led to preliminary investigation
of bromocriptine as possible therapy.
Very recently, PPCM has been found to be associated with increased
antiangiogenic signaling, a process that is exacerbated by preeclampsia. In animal models of this disease, proangiogenic therapies have
proven curative.
As the increased circulatory demand of pregnancy can aggravate
other cardiac disease that was clinically unrecognized, it is crucial to
the diagnosis of PPCM that there be no evidence for a preexisting cardiac disorder. By contrast, heart failure presenting earlier in pregnancy
has been termed pregnancy-associated cardiomyopathy (PACM).
Both PPCM and PACM have been found in some families with other
presentations of dilated cardiomyopathy, in some cases with known
sarcomeric protein mutations. Pregnancy may, thus, represent an
environmental trigger for accelerated phenotypic expression of genetic
cardiomyopathy.
TOXIC CARDIOMYOPATHY
Cardiotoxicity has been reported with multiple environmental and
pharmacologic agents. Often these associations are seen only with very
high levels of exposure or acute overdoses, in which acute electrocardiographic and hemodynamic abnormalities may reflect both direct
drug effect and systemic toxicity.
Alcohol is the most common toxin implicated in chronic dilated cardiomyopathy. Excess consumption may contribute to more than 10% of
cases of heart failure, including exacerbation of cases with other primary
etiologies such as valvular disease or previous infarction. Toxicity is
attributed both to alcohol and to its primary metabolite, acetaldehyde.
Polymorphisms of the genes encoding alcohol dehydrogenase and the
angiotensin-converting enzyme increase the likelihood of alcoholic cardiomyopathy in an individual with excess consumption. Superimposed
vitamin deficiencies and toxic alcohol additives are rarely implicated.
The alcohol consumption necessary to produce cardiomyopathy in an
otherwise normal heart has been estimated to be five to six drinks (about
4 ounces of pure ethanol) daily for 5–10 years, but frequent binge drinking may also be sufficient. Many patients with alcoholic cardiomyopathy
are fully functional in their daily lives without apparent stigmata of alcoholism. The cardiac impairment in severe alcoholic cardiomyopathy is
the sum of both permanent damage and a substantial component that
is reversible after cessation of alcohol consumption. Atrial fibrillation
occurs commonly both early in the disease (“holiday heart”) and in
advanced stages. Medical therapy includes neurohormonal antagonists
and diuretics as needed for fluid management. Withdrawal should be
supervised to avoid exacerbations of heart failure or arrhythmias, and
ongoing support arranged. Even with severe disease, marked improvement can occur within 3–6 months of abstinence. Implantable defibrillators are generally deferred until an adequate period of abstinence, after
which they may not be necessary if the ejection fraction has improved.
With continued consumption, the prognosis is grim.
Cocaine, amphetamines, and related catecholaminergic stimulants
can produce chronic cardiomyopathy as well as acute ischemia and
tachyarrhythmias. Pathology reveals microinfarcts consistent with
small vessel ischemia, similar to those seen with pheochromocytoma.
Chemotherapy agents are the most common drugs implicated in
toxic cardiomyopathy. Judicious use of these drugs requires balancing
the risks of the malignancy and the risks of cardiotoxicity, as many
cancers have a chronic course with better prognosis than heart failure.
Anthracyclines cause characteristic histologic changes of vacuolar
degeneration and myofibrillar loss. Generation of reactive oxygen species involving heme compounds is currently the favored explanation
for myocyte injury and fibrosis. Disruption of the large titin protein
may contribute to loss of sarcomere organization. Risk for cardiotoxicity increases with higher doses, preexisting cardiac disease, and concomitant chest irradiation. There are three different presentations of
anthracycline-induced cardiomyopathy. (1) Heart failure can develop
acutely during administration of a single dose, but may clinically resolve
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