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Discussion

PROFESSOR WATERSON: The last three papers raise the
question of a possible direct or indirect viral aetiology
for COCM. The idea of a virus infection as something
which either kills the patient in the acute phase or from
which a rapid and complete recovery is made has become
increasingly inadequate as we have developed better
methods of studying viruses and it is quite clear that
there may be chronic persisting infections with viruses
and also that we have to consider the question of anti-
bodies. Now antibodies are only good if they are in the
right amount at the right time in the right place. One
possible result of a chronic persisting viral infection, or
even of an acute virus infection in which the patient
recovers, is that antibody which is left may act upon
tissue (and cardiac muscle is not exempt) either because
of cross-reaction between tissue antigens and the virus
which caused the infection, or because of the effect of
immune complexes of the virus or one of its antigens and
the antibody. Our real trouble is at present that we do
not have the evidence on the cases of COCM. At one
end we have acute virus infections, at the other end the
known cases of COCM and what we have to do is to see
if the two are associated.
DR BRIGDEN: Is there here a possible meeting place

between virologists and geneticists? Competence to
handle an immunological problem is presumably
genetically determined. I have seen two or three suggest-
ive familial episodes. In one of these, for instance, a man
died in 1953 with the typical histological changes of
idiopathic myocarditis. Last year I saw his son with a
history of fever and chest pain, diagnosed as having
myocarditis. Coxsackie virus antibody tests were carried
out, and suggested that he had Coxsackie myocarditis.
This happened in Sydney, Australia; he returned to this
country in heart failure, and died in London just after
he left the Heart Hospital. His heart showed the same
histological changes as his father's. This is the second
time we have seen and encountered this phenomenon,
and I wonder therefore whether in studying patients we
think might have myocarditis, we should take cognizance
of familial history since there might be determinants in
the family which sensitized the particular myocardium
to an infective insult.

PROF. GRIST: I think this is a very reasonable specula-
tion. There is also another possible mechanism. Some
viruses will incorporate into their own outside membranes,
host antigenic material, which it then presents to the host
in a different configuration. This may stimulate an auto-
immune tissue antibody reaction by the host to what may
be some of his own antigens, but presented in a peculiar
way. This is not true of the enteroviruses such as Cox-

sackie but it is known to occur in some of the arbovirus
group prevalent in tropical countries. There has been
speculation regarding some of the tropical heart diseases
of arboviruses.
DR BRIGDEN: May I raise another point? Are not

some potentially cardiotropic viruses helped to damage
the heart if it is weakened by some other noxious process?
I think George Burch showed in experimental animals
that in potassium depletion studies a non-cardiotrophic
virus could produce a lethal myocarditis. As clinicians,
we often feel that many factors are operative in myo-
pathies.
DR JANE SOMERVILLE: I know viruses are 'in' and bugs

are 'out', but I would like to ask if there is any evidence
that diphtheria causes a late cardiomyopathy. We know
it causes myocarditis in death and I wonder if there is
any evidence whether we do see cardiomyopathy with
this as an aetiology.

PROF. BENGTSSON: Diphtheria toxin is one of the
common classical agents giving myocarditis, but I have
never heard anything specifically about cardiomyopathy.
However, since diphtheria as a disease disappeared just
at the moment when this became of interest, I don't
know anybody who has taken this connection into
consideration.
DR SHAPER: Diphtheria has not disappeared from all

areas, and in many parts of the tropics diphtheria is still
a problem and skin infections with diphtheria organisms
are very common. However, one would hesitate to say
merely because many of the cardiomyopathies are
common in tropical countries where diphtheria is also
common that they are necessarily related.

PROF. WATERSON: One could test for diphtheria anti-
toxin in these patients' sera.
DR JANE SOMERVILLE: There was a case, a patient with

idiopathic cardiomegaly and a history of diphtheria
10 years earlier. Some of the prisoners-of-war in the Far
East had idiopathic cardiomyopathy; they did have a
lot of diphtheria and one wonders if it played a role.
Dr Brigden had two patients with histories of diphtheria
with myocardial involvement documented by the Army
18-20 years before they presented with cardiomyopathy.
DR M. J. DAVIES: Could I ask what attempts should

be made to try to isolate virus at necropsy in case of
sudden death of young persons where myocarditis is a
possibility?

PROF. GRIST: By a battery of tests we have isolated
many viruses from the tissues of infant cases of sudden
death, but interpretation is difficult because young
children commonly have virus infections anyway and
we cannot get controls. It is questionable whether much
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effort is worth expending on this in odd cases as distinct
from a planned research series.

DR. OAKLEY: I am still struck by the rarity of transition
from myocarditis to chronic cardiomyopathy. Few people
can provide more than a handful of such patients, and it
has taken somebody like Dr Somerville with his wealth
of experience to produce five cases-and that is probably
four or five more cases than other very experienced
cardiologists have seen! I suggest for comment that
viral origin is probably an extremely uncommon cause
of chronic cardiac failure and that most of our patients
with primary congestive cardiomyopathy are not post-
carditic in origin.
DR OLSEN: May I perhaps answer this also? I have

had opportunity to examine from time to time proved
Coxsackie virus infection with myocarditis. The distribu-
tion and the appearance of fibrous tissue within the myo-
cardium of these cases is different from that found in our
patients here who have had no viral history, no proven
virus aetiology, and which we call congestive cardio-
myopathy. The difference of distribution is as follows:
in congestive cardiomyopathy we hardly see any fibrous
replacement at all, except very fine within individual
fibres or connecting two or three fibres together. After
heart failure for a long time one occasionally sees
replacement fibrosis but this is, peculiarly enough,
always limited to the inner rim of the myocardium and
nowhere else. In viral myocarditis, irrespective of dura-
tion, we find patchy replacement by fibrosis, scattered
throughout the whole thickness of the myocardium and
much coarser in character. I have also seen one diph-
theritic heart, in India, in which the fibrosis was also
much more widely spread and did not look anything
like the COCMs or the congestive group we observe here.
DR KOENIG: What is the preventive value of corti-

costeroids in chronic myocarditis with features of hyper-
immune response?

PROF. WATERSON: I don't know of evidence in this,
but it would seem useful for an immunologist to study
sera from such cases for immunoglobulin abnormalities.
DR BRIGDEN: We have studied perhaps thirty to forty

patients on these lines, with unrewarding results. Many
patients have been treated with corticosteroids without
significant response.

PROF. HUTT: I am neither 'pro' nor 'con' the viral
theory, but think the possibility remains open. There may
viruses for which no tests are yet available, as was the be
case until recently with viral hepatitis which has long
had a speculative relationship with cirrhosis. Perhaps
viruses may also cause immunological reactions for
which we have no test at present.

PROF. GOODWIN: I wonder about 'slow viruses' in
connection with cardiomyopathy. What is a slow virus?

PROF. GRIST: A 'slow virus' may be a relatively ordinary
virus, but one which takes a very long time (months or
years) before pathological consequences of its presence
become manifest. Some of them, such as the scrapie
agent, may not be viruses at all, but we have not at
present sufficient knowledge to define characteristic
properties for this group of agents. One might include
rabies, a perfectly good virus but with an incubation
period that may be very long. Should one include
measles virus, which may manifest itself years later as
subacute sclerosing panencephalitis? Rubella virus may
also persist and cause effects seen years after the original
infection.
DR OAKLEY: We did have a single case of a child who

developed heart failure after rubella, improved, but
never went back to normal, and died 5 or 6 years later.
We wonder whether rubella caused her cardiomyopathy.
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