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Cardiac transplantation 1979

The poor survival of patients treated during the wave of
cardiac transplantation that succeeded Professor Barnard's
first operation in December 19671 brought the procedure into
disrepute not only among the public but also within the
profession. The two operations carried out in England in
1969 did not help to generate confidence. Not only did the
recipients die, but the transport of brain-dead donors in
ambulances with police escorts filled everyone with distaste
for a venture that required this macabre manoeuvre.
Now, 10 years on, we need a new cool look, for three

reasons: firstly, the good results from Stanford, USA,
published at p 93; secondly, the clarification of the concept of
"brain death"; and, thirdly, the development of techniques for
maintaining donor hearts in good condition after removal from
the body.

After the first burst of enthusiasm disenchantment with the
results and difficulty in obtaining donors led to a welcome
concentration of effort within a few centres. Research into the
immunological problems of organ transplantation steadily
continued and made headway. Meanwhile Shumway and his
team quietly continued their clinical work. In 1971 the first
longer-term results were described2 in 26 patients who had
undergone cardiac transplantation at Stanford during 1970.
Thirteen died in hospital, four from infection and three from
acute rejection. Thirteen patients left'the hospital, and seven
were still living one year after the operation. Full cardiac
catheterisation in two of these patients showed continuing
normal left ventricular function. The output ofthe transplanted
heart rose during exercise on a line parallel to but below that
expected for a normal heart. This early exercise-induced rise
in cardiac output was largely due to an increase in stroke
volume through an intact Frank-Starling mechanism, but with
more exercise the heart rate rose further as a result of
heightened sensitivity to circulating medullary catecholamines.
At one year, therefore, these transplanted human hearts
performed astonishingly well-despite episodes of rejection
and despite the disadvantages of denervation. The results gave
hope that Shumway's operation could provide true palliation
for carefully chosen patients.3-5

Subsequent reports from the Stanford unit have confirmed
that the late attrition rate of patients who survive the first year
after cardiac transplantation is encouragingly low. A larger
group of patients showed a 66% one-year survival and 58%
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three-year survival,6 results which were comparable with triple
valve replacement for rheumatic valve disease or palliative
procedures for advanced ischaemic heart disease.
The results of cardiac transplantation performed in 150

consecutive patients between the first operation in January
1968 and August 1978 are now published (p 93). Sixty-two
of the patients were still alive at the time of writing, and the
calculated expected one-year survival rate was 70%, with an
annual attrition rate of 5% thereafter. In this factual and
guarded account the authors emphasise the active research
programme which had preceded the first clinical transplant by
almost 10 years and which had led to many improvements in
postoperative management (particularly recognising and
suppressing early rejection and handling infection) so that the
present survival rate could be reached. This has justified an
increase in the number of transplants to about 25 a year.
About 20 patients per month are referred to Stanford for

consideration of cardiac transplantation, but only two or three
of these are selected. The criteria used are, firstly, advanced
heart disease which cannot'be remedied by any other form
of medical or surgical treatment, and, secondly, age under
55, psychosocial stability, and absence of a systemic dis-
order that might limit recovery or survival. Roughly
two-thirds of recipients had end-stage coronary artery disease
and one-third idiopathic cardiomyopathy. The total number
of patients who might fulfil these criteria for cardiac trans-
plantation remains unknown either for the United States or
for Britain, but it would probably be about 15 to 30 per year
from any major cardiac centre.
Though they need indefinite immunosuppression, patients

show a progressive reduction in the frequency of rejection
crises with time. They receive a "triple" regimen combining
corticosteroids, azathioprine, and antihuman thymocyte
globulin (ATG) immediately after transplantation. ATG is
used routinely for the first two weeks after transplantation and
reinstituted for rejection crises. Acute rejection is recognised
clinically (by the appearance of a third heart sound gallop);
electrocardiographically (by a decrease in QRS voltage, atrial
arrhythmias, and occasional depression of ST segments); and,
most importantly, by serial endomyocardial biopsy (using a
modification of the Konno pervenous technique). Immuno-
logical monitoring is carried out by measuring the number of
circulating T lymphocytes, though this has been found to be
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less sensitive to early rejection than the biopsy procedure.
Acute rejection episodes confirmed histologically are treated
by increased immunosuppression using methyl-prednisolone,
actinomycin D, and ATG. Heparin is also given to prevent
acute vascular occlusions during this period. The technique of
cardiac transplantation remains that described from Stanford
in 1969.7

After discharge from hospital patients are followed closely
and maintained on a low-cholesterol, low-sodium diet and
warfarin. Antiplatelet agents are used to prevent platelet
aggregation and their deposition on the endothelium, which
leads to atheroma-like occlusion of the arteries in the grafted
organ. (The development through this process of cardiac
ischaemia in the cardiac graft does not produce clinical angina
because the heart is denervated.) Retransplantation has been
used to treat both advanced atherosclerosis in the graft and
intractable rejection. Seven patients so far have undergone a
second transplantation, three of them successfully.

So the one-year survival rate at Stanford has improved from
42% in 1968 to 68% in 1977. Infection caused a third of all
deaths (the lungs being the most common site), and the
Stanford workers point out that infection is more common
after cardiac than after renal transplantation because more
intense immunosuppression is needed to maintain cardiac
function during rejection. Rejection itself accounted for only
a tenth of deaths.

Enlightened lay recognition of brain death in California led
to legislative action which permitted the removal ofthe beating
heart from brain-dead donors back in September 1974. Recent
techniques of cardiac preservation after removal have enabled
the hearts to be transported (up to 450 miles so far) to the
operating room at Stanford. (Only last month a kidney was
brought from the United States to Britain by Concorde.) In
Britain the clinical recognition of "brain death" was clarified
by a conference of Royal Colleges and Faculties, whose
statement8 we published in 1976. The diagnostic criteria for
brain death have now been accepted as being sufficient to
distinguish between those patients with a chance of even
partial recovery "from those in whom no such possibility
exists."

In a letter to all hospital doctors, administrative medical
officers, and hospital administrators the Chief Medical Officer
wrote that "once the diagnosis of death has been made the
actual moment at which a respirator is switched off may be
influenced by the need to maintain the kidneys or other organs
in the best possible condition before they are removed for an
eventual transplant; this will remain a matter for the judgment
of the doctor in clinical charge of the potential donor. In all
cases the requirements of the Human Tissue Act (1961) must
be met." It is distressing that despite this circular there is a
continuing desperate shortage of kidneys, most organs for
transplantation coming from the same minority of hospitals-
the ones who have received the message and acted on it.
The success rate for cardiac transplantation at Stanford is

now comparable to or superior to that reported for renal
transplantation from unrelated donors, and thanks to the
unrelenting efforts of Shumway and his team over nearly two
decades the operation can now provide real palliation for
patients with terminal heart disease. The feasibility of
transporting donor hearts has transformed the possibilities for
obtaning viable donor organs-provided that public and
professional ignorance about brain death can be overcome.

This time around Stanford's success will not be the signal
for a new series of sporadic transplants because it is now
understood that their success has been achieved only as a

result of massive research and team work. The emergence of
any centre in this country should be on a similar basis: that is,
an established successful major cardiac centre, preferably
placed close to units already transplanting other organs; a
centre wherein there is already a continuing research pro-
gramme with full support services in immunology, pathology,
and microbiology; and, of course, without prejudice to its
regular service programme in cardiovascular surgery.
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Drinking and drowning
A problem is not a problem until it reaches sufficient
prominence in the public eye to become one-and then it
becomes fashionable. For example, how big a part does
alcohol play in the deaths of the 150 000 victims of drowning
around the world each year? Evidence is accumulating that
drinking is a factor in many of these deaths, but its importance
varies with nationality and geography.

In the Australian city of Geelong Plueckhahn reported'
that three-quarters of the men aged 26 or over who had
drowned had taken alcohol shortly beforehand; at necropsy
over half of these had a blood alcohol concentration of 100 mg,
100 ml or more. Giertsen2 stated that one-third of adults
who drowned in Finland had been under the influence of
alcohol, and claimed that half the Norwegian seamen who
drowned were in a similar state. In England and Wales the
Home Office report3 states that alcohol was associated with
drowning in 14% of cases and in 29% in Scotland. Careful
analysis by the Home Office working party showed that in
1974-5 alcohol was a direct contributory factor in 77 out of
526 drowning accidents. Of these, 45 people had fallen into
water while walking alone and 24 while in the company of
friends, while 16 were seamen returning to ship who had
fallen into the harbour. Only eight had entered the water
deliberately. In other words, in those accidents in which
alcohol was known to be an important factor 90% of those
who drowned were so drunk that they fell into the water.

Moreover, the figures suggest that the association between
drinking and drowning is underestimated, since blood alcohol
concentrations are not always estimated and a reliable history
may not be available. More accurate data are required. The
Australian Surf Life Saving Association, whose members
save thousands of bathers from the water each year, uses a
resuscitation report form filled in on the spot by the lifeguard.
In one recent series of these reports at least a third of 67
survivors of immersion who required cardiopulmonary
resuscitation on the beach had recently drunk alcohol.4

Quite apart from its effect of increasing bravado while
diminishing the ability to cope physically, alcohol exerts a
more subtle influence on the survival chances of the victim.
It depresses hepatic gluconeogenesis, so that when, after
physical exertion, the glucose stores are consumed the blood
sugar concentration will fall. Haight and Keatinge5 have shown
that not only may this fall in the blood sugar concentration
be profound, but that the resulting hypoglycaemia impairs the
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