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Rheumatic fever revisited
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In their Perspectives article (Tandon, R.
et al. Revisiting the pathogenesis of rheu-
matic fever and carditis. Nat. Rev. Cardiol.
10, 171-177 [2013]),! Tandon et al. provide
a very thoughtful analysis and review of
the pathogenesis of acute rheumatic fever
(ARF) and rheumatic heart disease (RHD).
Their views challenge the role of molecular
mimicry in rheumatic carditis. For years,
two groups of thought have existed, one
proposing molecular mimicry between
streptococcus and the heart, and the other
proposing collagen-mediated disease in the
valve. Both could be correct and are sup-
ported by data indicating elevation of anti-
collagen and anti-cardiac-myosin antibody
responses in rheumatic carditis.? These two
hypotheses are important, but one hypoth-
esis does not exclude the other. Most auto-
immune diseases involve more than one
autoantigen,’ and both cardiac myosin and
collagen are autoantigens in RHD,? and one
might precede the other.

ARF and RHD develop over time from
multiple streptococcal infections* leading
to the production of IgG autoantibodies of
relatively high avidity. This pathophysiology
does not occur as a result of gross imma-
turity of the immune system, as suggested
by Tandon and colleagues, but because of
the continual streptococcal infections that
maintain the germinal centre reaction and
affinity maturation of antibody. Earlier this
year, Zhang et al. proposed that antibody
feeds back and stops the germinal centre
reaction in the normal immune response.’
However, in ARF and RHD, high levels of
immune complexes would capture anti-
bodies of higher affinity and allow the
germinal centres to continue to feed high-
affinity autoantibody specificities into
the blood, which would eventually cause
damage to the valve. When levels of anti-
bodies against streptococcal group A carbo-
hydrate continue to elevate during ARF and
RHD, prognosis is poor. Only upon valve
replacement do the levels of autoantibody
against the valve and group A carbohydrate
subside concomitantly with healing and
restoration of heart function.® Anti-group A

carbohydrate antibodies have long been
recognized to bind to human heart valves.”

Mimicry of streptococcal and host anti-
gens allows antibodies to initially attack
the endothelial surface of the valve, leading
to verrucae and oedema, with vascular cell
adhesion protein 1 (VCAM-1) activation on
endothelium, so that the immune-privileged
valve is compromised and T cells can infil-
trate.® Oedema and stretching of the chordae
tendinae lead to the first stage of rheu-
matic carditis.>'® Once the valve is initially
damaged at the endocardium, antibodies
against collagen—generated from exposure
to either collagen released from injured
valve, collagen bound to the streptococcus,
or both—can deposit in the valve and cause
inflammation. Anticollagen antibody induc-
tion in the absence of collagen release from
the valve might require the attachment of
collagen to the streptococcal M protein
to initially induce an immune response to
collagen. The valve is immune-privileged,
and only when the integrity of the endothe-
lium is broken by activation can the valve
become vulnerable to the power of the
immune system.® This phenomenon is
evident in the scarring and neovascular-
ization of the valve and the explosion of valv-
ular heart disease with every new group A
streptococcal infection.

Although cardiac myosin is not present
in the valve, it does surround the valve in
papillary muscle where Aschoff bodies are
often found in subendothelium.® Cardiac
myosin was identified on the basis of
reports that antistreptococcal antibodies
reacted with myocardium,'! but the target
for these antibodies on the valve was the
endothelium."? The basis of this molecular
mimicry between myocardium and valve is
the shared alpha-helical protein sequences
and glycosylated proteins.”'* Anti-cardiac-
myosin responses are directly linked with
responses against the group A carbohydrate
epitope N acetyl-B-D glucosamine,'>!*
which target the valve endothelial surface
and laminar basement membrane.

The development of the anticollagen anti-
body response might be expected against a

damaged valve that released collagen upon
injury. T cells infiltrating the valves have not
been linked to collagen recognition, but to
responsiveness against streptococcal M pro-
teins and alpha-helical proteins present in
rheumatic valves."'® The role of valve injury
and release of collagen might be important in
the development of an autoantibody response
against collagen within the valve, but the
mechanisms by which these autoantibodies
might attack the valve are not known.
Multiple autoantibodies against multiple
cardiac antigens are likely to be a hallmark of
ARF and RHD; collagen has always been one
piece of the puzzle, but not all of it.
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