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Discussion

CHAIRMAN: Of the eleven biopsies mentioned by
Professor Waterson, ten were sent to me. In none of those
was there any evidence of present or past myocarditis.
The eleventh biopsy was not received in my department.
DR W. BECK: Professor Waterson mentioned some

vague process by which a virus could cause a cardiomyo-
pathy without doing it via myocarditis. What would that
process be?
PROFESSOR A. P. WATERSON: There could be cytotoxic

T cells which attack the myocardium which could
gradually destroy the fibres. There need not be many
such cells.
DR BECK: Without any inflammatory response,

ymphocyte infiltration or anything that could be seen
pathologically?

PROFESSOR WATERSON: How many would be needed?
I have discussed this with pathologists. A very small
number of these cytotoxic cells could do a great deal of
damage.
DR BECK: I am ignorant about it. I just wonder whether

it is possible.
PROFESSOR WATERSON: I believe that it is possible.
CHAIRMAN: You are implying that it happens by direct

action, that it is their physical presence which causes it?
PROFESSOR WATERSON: Yes.
CHAIRMAN: Dr Kuhn was able to grow a virus in one

of twenty-five patients suspected of congestive cardio-
myopathy, he was able to culture the virus from the
biopsy.
PROFESSOR J. F. GOODWIN: Perhaps amplifying this, the

mechanism that we have postulated presumably involves
the virus doing its damage at subcellular level. The light
microscopic picture is often remarkably normal although
the electron microscopic picture is usually abnormal?
Presumably, the virus produces its damage in a subtle
way.
CHAIRMAN: The damage, if it occurs, will of course be

seen at subcellular level before it becomes evident at
light microscopic level.

PROFESSOR GOODWIN: That is what I was going to say.
But many of them - perhaps they are a different group -
do not show any real abnormality on light microscopy.
When we have seen a heart as a gross specimen, we are
amazed how normal the fibres look under the light
microscope. Perhaps they are a different group.
CHAIRMAN: Yes.
PROFESSOR WATERSON: I have already emphasized that

I do not believe that Coxsackie B viruses, if they do cause
congestive cardiomyopathy, cause it in all cases.
DR H.-D. BOLTE: Could Professor Waterson tell us

something about the time course of the titres? I know
that antibody production will stop, for instance, in
Dressier's syndrome once it has subsided, or in lupus
erythematosus once it has been treated. Does this apply
to virus infections?

PROFESSOR WATERSON: We have had one patient in
whom the titre fell. Very little is known about the time
course. It is something we will have to study with acute
cases because, although it may sound surprising, there is
very little known about the natural history of antibody
responses to Coxsackie viruses. In an acute myoperi-
carditis the IgG antibody titre would rise steeply and
then tail off. This is quite a surprising length of time.
There is almost no information on any series of cases in
which any patient has been studied sequentially for five
or six determinations.
DR H. KUHN: What kind of control patients were

used?
PROFESSOR WATERSON: They were other patients

admitted for cardiac reasons with a variety of diagnoses
to the same wards over the same periods of time.
DR KUHN: It is possible that patients with congestive

cardiomyopathy offer better conditions for a virus
infection, independent of their congestive cardiomyo-
pathy. A patient with functional class III or IV of other
known aetiology would also show such Coxsackie virus
titres because of their reduced cardiac index and so on,
thus offering better conditions for a virus infection to
occur in them.
CHAIRMAN: If I understand correctly, you mean that

this may be the result of heart failure rather than a
causal relationship?
DR KUHN: Yes. So, if the titre of Coxsackie virus did

not behave in the same way in patients with other kinds
of disease, but which belong to the functional class III
and IV, that would indicate a specific finding in patients
with congestive cardiomyopathy.
CHAIRMAN: Dr Kuhn is suggesting that the increased

titre in congestive cardiomyopathy might be a reflection
of heart failure. Taking patients with heart failure from
other, known, causes - might an increased virus titre
also be found in them? Heart failure for known and
unknown reasons should be compared.
DR OAKLEY: Colin MacArthur specifically looked at

this. The point was raised in our discussion, and the
patients with heart failure did not show similar rises.
DR KUHN: Therefore, your findings were relatively

specific for congestive cardiomyopathy? But Professor
Waterson expressed doubts about it in his conclusions.
PROFESSOR WATERSON: Yes. But I am not so sure about

your conclusions.
PROFESSOR GOODWIN: Dr Kuhn said that this did not

mean that it was necessarily a direct cause. But you,
Dr Kuhn, made the point, did you not, that people with
congestive cardiomyopathy might for some reason be
more susceptible to the subsequent development of a
Coxsackie virus infection? I suppose that is perfectly
possible, and would still make it specific to congestive
cardiomyopathy without suggesting that it was a cause.

PROFESSOR WATERSON: If that were true, I would
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Discussion

expect that patients with heart failure from any cause
would have overt clinical apparent Coxsackie virus
infections - which I am sure they do not.
PROFESSOR GOODWIN: I think we were bending over

backwards to explain something that we cannot prove.
CHAIRMAN: The inference is that in this certain group

of patients it could be causally related. That possibility
cannot be ruled out.

PROFESSOR WATERSON: The association seems obvious,
but we are not yet claiming causality.
DR W. ABELMANN: Firstly, with regard to Dr Olsen's

comment that virus has been recovered from the heart
only rarely from patients with COCM or if there is a viral
course. In the experimental models, at least, the period
during which virus replicates in the heart is a matter of
a few days after inoculation. Extrapolating that to man,
of course there could be a longer period. But it means that
the time at which patients come to the attention of the
clinician because of cardiac symptoms, other than sudden
death and overwhelming myocardial infection is usually
considerably longer. I would not expect to find replicating
virus in the heart when we are looking for it.

Secondly, in the model used by us - healthy hamster
infected with Coxsackie B virus - we found that very
soon after the stage of virus replication there were no
infiltrative or myocytolytic lesions present. The myo-
cardium was apparently normal. We had to search hard
to find a focus of a few inflammatory cells here and there.
There was no evidence of fibrous replacement in these
animals, none of which was clinically sick. Apparently,
therefore, there were no light microscopic 'footprints'.
So far, nothing much has been found electron-micro-
scopically in the late stages when, by means of myocardial

mechanics, we could find definite evidence of impaired
myocardial function.
CHAIRMAN: The inference is that it is ot accurate to

say there is no evidence of present or pa t myocarditis
because it could well have occurred, aough the
changes were so minimal that they could not hae been
detected.
DR ABELMANN: Yes.
CHAIRMAN: The only way to find these patients is by

virological and serological investigations, rather than
hoping to gain information from biopsies.
DR ABELMANN: Also, as Professor Waterson has

pointed out, we may find ultimately that it is the rare
Coxsackie infection which, by itself, can produce con-
gestive cardiomyopathy, but it may be that frequently the
viral infection plus some other factor may produce it.
CHAIRMAN: That is an hypothesis which we have already

discussed at our first meeting.
DR BECK: Would it not be more realistic to put it

another way and say that Coxsackie B virus infection
causes an acute virus myocarditis commonly, but that
the disease usually heals completely leaving no after
effects?

PROFESSOR WATERSON: Very few of these cases are
investigated. I suspect - here I am speculating - that
in the home, in general practice, there are a lot of mild
illnesses which may be classed as a mild coronary, too
slight to admit the patient to hospital, which are, in fact,
mild Coxsackie B infections.
DR ABELMANN: That is quite possible. There have been

a few electrocardiographic surveys during enterovirus
outbreaks. Such surveys have usually revealed a significant
number of abnormal electrocardiograms in a non-specific
way - sometimes including premature beats.
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