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LETTERS TO
THE EDITOR

* The British Heart Journal welcomes letters
commenting on papers that it has published
within the past six months.

* All letters must be typed with double spacing
and signed by all authors.

* No letter should be more than 600 words.

* In general, no letter should contain more
than six references (also typed with double
spacing).

Restenosis after coronary angioplasty:
a proposal of new comparative
approaches based on quantitative
angiography

SIR-We have supported the move away
from a categorical approach in the diagnosis
of restenosis towards one which recognises
the continuous distribution of vessel dia-
meters.' 2 Serruys et al 's calculations of
required trial sizes to evaluate possible
strategies against restenosis (Brtish Heart
Journal 1992;68:417-24) are, however,
based on some assumptions with which we
would not necessarily agree. As a general
rule, trials that rely on comparison of con-
tinuous variables tend to be more powerful
than those that rely on categorical distinc-
tion because the continuous variables pro-
vide more information. In their statistical
analysis of lumen diameter, Serruys et al
concentrated (perhaps too much) on differ-
ence in the locations of means and not on
the striking difference in variance between
the lumen diameters immediately after
angioplasty at follow up. It is legitimate to
look on restenosis as a process which does
in fact increase the expected variability of
the vessel diameter in the long term. We
should therefore expect that if an effective
method of preventing restenosis were to be
discovered, it would provide a population
not only with a larger mean luminal diame-
ter (MLD), but also with an MLD that was
considerably less variable than in the
untreated group. We argue that failing to
take this into account leads to an unneces-
sarily pessimistic estimate of the number of
cases needed in the a priori design of a
restenosis trial. Moreover, ongoing analysis
of the pooled variance between treated and
untreated groups and its comparison with
known data about the variance of lumen
diameter in control patients might be a use-
ful way of monitoring the progress of a trial
and could be written into the protocol from
the start.

Trial design and power calculations
should also take into account the magnitude
of the effect that would be clinically mean-
ingful rather than simply statistically signifi-
cant. Most trialists have shown a difference
in their placebo group from post PTCA to
follow up in the order of 0 4 mm (SD 0-5).
Though a 50% reduction in this luminal
diameter change from placebo to treated

(from a 0 4 mm to 0-2 mm change) will
require many fewer patients to show a dif-
ference (85 per group for data on a continu-
ous variable, 2p = 0 05, 90% power) this
50% reduction may not, because of the
intensity of the biological process, be
achievable. Although any predecided per-
centage reduction will be arbitrary, the
agent to be tested has to be clearly worth
using. For example a 10% reduction may
be easily achievable with a given agent but
whether it is clinically worthwhile, especially
if the drug has important side effects and
may be required for 3-4 months, is debat-
able. In addition about 2000 patients would
be required in each group to show any ben-
efit with an agent that reduced the luminal
change by such a small percentage. Maybe
we should only be considering agents that
are safe and yet powerful enough to reduce
the event rate by "a sufficiently large" per-
centage. The 30% reduction used by the
Rotterdam group, which requires 230
patients per group, may fit this criterion but
this is also an arbitrary figure. The impor-
tance of having a significant impact on
angiographic restenosis is supported by the
Rotterdam group's own data, which beauti-
fully show a highly non-linear relation
between minimal luminal diameter and
clinical symptoms. Marginal reduction in
restenosis rates may thus have little worth-
while clinical impact.

In conclusion, while we applaud the
Rotterdam group for setting standards in
measurement in restenosis, we .uggest that
the following trial model be considered:
*Trial size be determined by assessment of
agents that are truly going to have an
impact (perhaps nearer a 50% reduction
than a 10% reduction in measured effect)
with trialists indicating before the start of
the trial what they are trying to achieve.

*Realistic models should be developed to
monitor progress during trials in order to
determine whether changes in placebo
and treated group mean and variance val-
ues are comparable. This may be better
than routinely going through trials, one
after another with a stipulated and per-
haps arbitrary 234 patients per group.
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Accelerated graft atherosclerosis after
heart transplantation

SIR-Two editorials in the British Heart
J3ournal reviewed current knowledge of
accelerated graft atherosclerosis after heart
transplantation (AGA)' 12 Among the aetio-
logical factors discussed was hyperlipi-
daemia. The desire to treat hyperlipidaemia
in this setting is powerful, and many such
patients are so treated, despite a lack of evi-
dence that this is of benefit. The aim of
treatment is to retard or prevent AGA. This
goal is highly desirable because this disease
is the major obstacle to long-term survival

after heart transplantation, and occurs in
40-70% of patients within 5 years of trans-
plantation.2

Several reports describe the response to
drug treatment of hyperlipidaemia in car-
diac transplant recipients.-5 These have all
been retrospective analyses of the effects on
lipid concentrations, rather than on the
intended disease process. Patient numbers
have been small.

Treatment of hyperlipidaemia to reduce
AGA is based on two premises: first, that
AGA in transplant patients is due (at least
in part) to hyperlipidaemia; and secondly,
that such treatment is effective in reducing
coronary artery disease in the general popu-
lation.

Evidence relating hyperlipidaemia to the
development of AGA has been derived
mainly from single centre retrospective
analyses of the association of various factors
with AGA. A link between hypercholestero-
laemia and AGA was indicated by some67
but not all studies.8 Additional suggestive
evidence derives from hypercholestero-
laemic animal transplant models, though
the applicability of such models to human
disease is not certain.
The second premise arises from the

application of guidelines for the treatment
of hyperlipidaemia within the general popu-
lation.3 We believe it is unreasonable to
apply these guidelines to transplant patients
for two reasons: firstly, AGA is different
from native coronary artery disease in terms
of its distribution and morphology, histol-
ogy, and associated risk factors (to the
extent that it might be considered to be a
separate disease); and secondly, no reduc-
tion in mortality has been demonstrated.
The recent reports'-5 have shown that

treatment of hyperlipidaemia in transplant
recipients is feasible and can achieve some
reduction in cholesterol concentrations; but
they and others9 have shown that serious
side effects, particularly rhabdomyolysis and
renal failure, are frequent, especially with
more aggressive therapy. All of these studies
have been too small to address the question
of benefit, in terms of clinical or angio-
graphic end points. Thus there is a real pos-
sibility that such treatments may be
harmful, and the likelihood of benefit
remains a matter of conjecture.
We believe that there is insufficient evi-

dence to justify the treatment of hyperlipi-
daemia in heart transplant recipients and
support the proposal23 that a multicentre
prospective trial of sufficient size to assess
the possible impact of this treatment on
AGA should be started without delay.
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