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Hypersensitivity Myocarditis: Clinical and Pathological Features

Saeko YOSHIZAWA, Kenta UTO, Hideaki ODA and Toshio NISHIKAWA
Department of Pathology, Tokyo Women’s Medical University School of Medicine

Hypersensitivity myocarditis (HSM) is a well-known cardiac manifestation of a delayed-type hypersensitivity

response caused by a variety of drugs including antiepileptic drugs, inotropes, diuretics, and antibiotics. Most pa-

tients with HSM are clinically asymptomatic and are frequently diagnosed incidentally at the time of heart trans-

plantation or autopsy. Histologically, the diagnosis of HSM is based on the presence of a mixed eosinophil-rich in-

filtrate containing lymphocytes, macrophages, and plasma cells but little myocyte necrosis. HSM is usually re-

solved by drug withdrawal and corticosteroid therapy, but it can have an aggressive course and a fatal outcome,

and it can even exacerbate heart failure in patients awaiting heart transplantation. Therefore, early tissue diag-

nosis of HSM by endomyocardial biopsy should be considered for an appropriate treatment. This review covers

the clinical and pathological characteristics, prognosis, and histological differential diagnosis of HSM.
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Fig. 1 Rates of pre-transplant hypersensitivity myocarditis and left ventricular assist de-
vice (LVAD) implantation before transplant (bridge to transplant)
The rate of pre-transplant hypersensitivity myocarditis at Columbia University Medical
Center has decreased as the rate of LVAD implantation before transplant has increased.
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Table 1 Drugs associated with hypersensitivity myocarditis

Acetazolamide Cyclosporine Nitroprusside
Amitriptyline Digoxin Oxyphenbutazone
Aminophylline Dobutamine Para-aminosalicylic acid
Amphotericin B Ephedra Penicillin

Ampicillin Furosemide Phenindione
Azathioprine Heparin Phenylbutazone
Azithromycin Hydralazine Phenytoin
Benzodiazepines Hydrochlorothiazide Spironolactone
Bumetanide Indomethacin Streptomycin

Captopril Interleukin-2 Sulfadiazine
Carbamazepine Isoniazid Sulfamethoxypyridine
Cephalosporins Isosorbide dinitrate Sulfisoxazole
Chloramphenicol Methyldopa Sulfonyureas
Chlorthalidone Mesalamine Tetracyclines
Ciprofloxacin Metolazone Triazolam

Clozapine Metoprolol Tricyclic antidepressants
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Fig. 2
A) Representative histological pictures of hypersensitivity myocarditis (hematoxylin and
eosin stain).
B) Representative picture of granuloma formation on a background of mixed inflammation
in the interstitium.
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Table 2 Biopsies with acute cellular rejection

No hypersensitiv-
ity myocarditis

n=0016 (year 1)  Pvalue
n=>5225 (year >2)

Hypersensitivity
myocarditis

n=285 (year 1)
n=287 (year >2)

Acute cellular rejection

Year 1 11 (3.9%)
Year >2 11 (3.8%)
Antibody-mediated rejection
Year 1 1 (0.4%)
Year >2 1 (0.3%)

197 (2.2%) 0.060
78 (1.5%) 0.006
36 (0.4%) 0.686
27 (05%) 0.568

International Society for Heart and Lung Transplantation (ISHLT)
Grade >2R and antibody-mediated rejection in patients who re-
ceived heart transplantation between 2000 and 2010.

n, total number of biopsies in 21 patients with hypersensitivity myo-
carditis and 738 patients with non- hypersensitivity myocarditis.
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