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Figure 381-1 Pathogenetic pathway for acute rheumatic fever and rheumatic heart disease, with associated risk factors and opportunities for intervention at each step. Interventions in parentheses are either unproven or currently unavailable.

HOST FACTORS
Approximately 3–6% of any population may be susceptible to ARF,
and this proportion does not vary dramatically between populations.
Findings of familial clustering of cases and concordance in mono
zygotic twins—particularly for chorea—confirm that susceptibility to
ARF is an inherited characteristic, with 44% concordance in mono
zygotic twins compared to 12% in dizygotic twins, and heritability
more recently estimated at 60%. Most evidence for host factors focuses
on immunologic determinants. Some human leukocyte antigen (HLA)
class II alleles, particularly HLA-DR7 and HLA-DR4, appear to be
associated with susceptibility, whereas other class II alleles have
been associated with protection (HLA-DR5, HLA-DR6, HLA-DR51,
HLA-DR52, and HLA-DQ). Associations have also been described
with polymorphisms at the tumor necrosis factor α locus (TNF-α-308
and TNF-α-238), high levels of circulating mannose-binding lectin,
and Toll-like receptors.
THE IMMUNE RESPONSE
The most widely accepted theory of rheumatic fever pathogenesis
is based on the concept of molecular mimicry, whereby an immune
response targeted at streptococcal antigens (mainly thought to be on
the M protein and the N-acetylglucosamine of group A streptococcal
carbohydrate) also recognizes human tissues. In this model, crossreactive antibodies bind to endothelial cells on the heart valve, leading to activation of the adhesion molecule VCAM-1, with resulting
recruitment of activated lymphocytes and lysis of endothelial cells in
the presence of complement. The latter leads to release of peptides
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including laminin, keratin, and tropomyosin, which, in turn, activates
cross-reactive T cells that invade the heart, amplifying the damage and
causing epitope spreading. An alternative hypothesis proposes that the
initial damage is due to streptococcal invasion of epithelial surfaces,
with binding of M protein to type IV collagen RHD allowing it to
become immunogenic, but not through the mechanism of molecular
mimicry.

CLINICAL FEATURES
There is a latent period of ~3 weeks (1–5 weeks) between the precipitating group A streptococcal infection and the appearance of
the clinical features of ARF. The exceptions are chorea and indolent
carditis, which may follow prolonged latent periods lasting up to
6 months. Although many patients report a prior sore throat, the
preceding group A streptococcal infection is commonly subclinical;
in these cases, it can only be confirmed using streptococcal antibody
testing. The most common clinical features are polyarthritis (present
in 60–75% of cases) and carditis (50–60%). The prevalence of chorea
in ARF varies substantially between populations, ranging from <2 to 30%.
Erythema marginatum and subcutaneous nodules are now rare, being
found in <5% of cases.
HEART INVOLVEMENT
Up to 60% of patients with ARF progress to RHD. The endocardium,
pericardium, or myocardium may be affected. Valvular damage is
the hallmark of rheumatic carditis. The mitral valve is almost always
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