
was much stricter than that recommended by most national
bodies. Another potential benefit from greatly reducing
concentrations of cholesterol and triglyceride-rich lipo-
proteins is the positive results emerging from studies of the
regression of atherosclerosis. 15
As restated by Davey Smith and Pekkanen in their review

of primary prevention trials in hypercholesterolaemia,2 there
has been an excess of non-cardiac deaths with cholesterol
lowering drugs5 and no decrease in mortality with diets. 16 But
their proposal for a moratorium on cholesterol lowering drugs
goes too far as it ignores the impressive reduction in non-fatal
infarction consistently reported in people at high risk of
cardiovascular disease. 17-21 On the basis of the available
evidence the use of cholesterol lowering drugs should,
however, be confined to this group.
As multiple interventions against risk factors for coronary

heart disease in middle aged men at only moderate risk seem
to have failed to reduce both morbidity and mortality such
interventions become increasingly difficult to justify. This
runs counter to the recommendations of many national and
international advisory bodies,2223 which must now take the
recent findings from Finland into account. Not to do so may
be ethically unacceptable. One consequence may be that
interventions will have to be conducted with much more
vigour than previously in really high risk groups, where the
attributable risk for mortality from coronary heart disease is
great. But the stricter the diet the worse may be the patient's
compliance. There is even doubt about which is the best diet
to adopt.24 25
We must now face the fact that the evidence from large,

well conducted trials gives little support to hopes that altering
the lifestyle of the community at large, when started in middle
age, will reduce cardiac deaths or total mortality. The case for
stopping cigarette smoking is, however, strong. Perhaps the
explanation is that beginning prevention in middle age is "too
little too late." But should the public accept "more, sooner"
before there is evidence that it would work?
As it may be years before the results of the relevant trial are

available we will have to live with these unexpected findings
from Finland, just as we are now learning to live with the fact
that lowering cholesterol concentrations in men at high risk
does not reduce total mortality and may actually increase non-
cardiac mortality. After many years of study we still do not
understand enough about the main cause of death in the
developed world, which is why coronary heart disease is not

really amenable to control except when very rigorous and
specific intervention is targeted at those most at risk.

MICHAEL IAOLIVER
Professor Emeritus,
Director,
Wynn Institute for Metabolic Research,

(National Heart and Lung Institute,
tondo)NW8 9SQ

1 Strandberg TE, Salomaa VV, Naukkarinen VA, Vanhanen HT, Sarna SJ, Miettinen TA. Long-
term mortality after 5-year multifactorial primary prevention of cardiovascular diseases in middle-
aged men.J7AMA 1991;266:1225-9.

2 Smith GD, Pekkanen J. Should there be a moratorium on the use of cholesterol-lowering drugs?
BMJ7 1992;304:431-4.

3 Miettinen TA, Huttunen JK, Naukkarinen VA, Strandberg T, Mattila S, Kumlin T, et al.
Multifactorial primar) prevention of cardiovascular diseases in middle-aged men. 7AMA
1985;254:2097-102.

4 Multiple Risk Factor Intervention Trial Research Group. Mortality after 10½12 years for
hypertensive participants in the multiple risk factor intervention trial. Circulation
1990;82: 1616-28.

5 Miuldoon MF, Manuck SB, Matthews KA. Lowering cholesterol concentrations and mortality; a
quantitative review of primary prevention trials. BM7 1990;301:309-14.

6 Oliver MF. Might treatment of hypercholesterolaemia increase non-cardiac mortality? Lancet
1991;337: 1529-31.

7 Wilhelmson L, Berglund G, Elmfeldt D, Tibblin G, Wedel K, Pennert A, et al. The multifactorial
primary prevention trial in Goteborg, Sweden. Eur Heartj 1986;7:279-88.

8 Mtultiple Risk Factor Intervention Trial Research Group. Risk factor changes and mortality results.
JAMA 1982;248:1465-77.

9 Multiple Risk Factor Intervention Trial Research Group. Mortality rates after 10 5 years for
participants in the multiple risk factor intervention trial. 7AMA 1990;263:1795-801.

10 World Health Organisation European Collaborative Group. European collaborative trial of
multifactorial prevention of coronary heart disease: final report on the 6-year results. Lancet
1986;i:869-72.

11 Rose G, Tunstall-Pedoe HD, Heller RF. UK heart disease prevention project: incidence and
mortality results. Lancet 1983;i: 1062-6.

12 Paul 0, Hennekens CH. The latest report from Finland. A lesson in expectations. 7AMA
1991;266:1267-8.

13 Hjermann I, Velve Bvre K, Holme I, Leren P. Effect of diet and smoking intervention on the
incidence of coronary heart disease: report from the Oslo study group of a randomised trial in
healthymen. Lances 1981;ii:1303-10.

14 Hjermann I. The Oslo study: some trial results. Atherosclerosis Reviews 1990;21:103-8.
15 Davies MJ, Krikler DM, Katz D. Atherosclerosis: inhibition or regression as therapeutic

possibilities. Br Heart7 1991;65:302-10.
16 Yusuf S, Furberg CD. Single factor trials: control through life-style changes. In: Olsson AG, ed.

Atherosclerosis. Biology and clinical science. Edinburgh: Churchill Livingstone, 1987:389-91.
17 Dayton S, Pearce ML, Hashimoto S, Dixon WJ, Tomiyasu U. A controlled clinical trial of a diet

high in unsaturated fat in preventing complications of atherosclerosis. Circulation 1969;40(suppl
I:1-62.

18 Turpeinen 0, Karvonen MJ, Pekkarinen M, Miettinen M, Elosuo R, Paavilainen E. Dietary
prevention of coronary heart disease: the Finnish mental hospital study. Int J Epidemiol
1979;8:99-1 18.

19 World Health Organisation. A co-operative trial in the primary prevention of ischaemic heart
disease using clofibrate. Br Heart 7 1978;40:1069-118.

20 Lipid Research Clinics. Coronary primarv prevention trial. Results. 1. Reduction in incidence of
coronary heart disease. 7AMA 1984;251:351-74.

21 Frick M1H, Elo 0, Haapa K, Heinonen OP, Heinsalmi P, Helo P, et al. Helsinki heart study;
primarv prevention trial with gemfibrozil in middle-aged men with dyslipidemia. A Engl ,7M,ed
1987;317: 1237-45.

22 European Atherosclerosis Society. Strategies for the prevention of coronary heart disease: a policy
statement of the European Atherosclerosis Society. Eur HeartsJ 1987;295:1245-6.

23 National Cholesterol Education Program Expert Panel on Detection, Evaluation and Treatment of
High Blood Pressure in Adults. Report. Arch Intern Med 1988;148:36-69.

24 Ulbricht TIV, Southgate DAT. Coronary heart disease: seven dietary factors. Lancet
1991 ;338:985-92.

25 Ramsay LE, Yeo WW, Jackson PR. Dietary reduction of serum cholesterol concentration: time to
think again. B.UJ 1991;303:953-7.

Asymptomatic hypertriglyceridaemia

Insufficient evidence to treat

The American Journal of Cardiology recently devoted a
supplement to the hypertriglyceridaemias,' reviving the prob-
lem of whether a high serum triglyceride concentration
should be treated to prevent coronary heart disease. Though
intended "to aid the physician in assessing the significance of
triglyceride elevations," the report leaves the clinician in a
familiar dilemma.
On the one hand, the introduction notes correctly that "the

efficacy of reducing triglycerides to decrease coronary heart
disease has not yet been conclusively established" and that
"the existing body of scientific evidence concerning tri-
glycerides is still insufficient to support the promulgation of a
comprehensive set of guidelines for triglyceride lowering in
the general population."2 On the other hand, the introduction

also states that "TG 200 mg/dL (>2*3 mmol/l) deserve
attention" and a "stepwise approach" asserts that "Diet is the
first-line treatment for hypertriglyceridemia" and "Drug
therapy may be considered if diet is ineffective, although this
remains controversial." The next (and concluding) paragraph
in the introduction ignores the controversy about whether
drugs should be prescribed, instead advising physicians on
which drug to use-"Fibrates and nicotinic acid are the first-
line drugs for hypertriglyceridemia."
These two sets of statements don't fit together. If experts

don't know whether reducing the concentration of tri-
glycerides in the 10-15% of adults whose fasting levels exceed
2-3 mmol/13 will decrease their risk of coronary heart disease,
why would doctors need to know which drug to use?
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We believe that there is insufficient evidence that lowering
triglyceride concentrations will prevent coronary heart
disease. Treatment directed at asymptomatic hyper-
triglyceridaemia is therefore not justified. Preventive inter-
ventions directed towards lowering risk factors must pass
more stringent tests of efficacy than treatments directed at
curing patients who are ill.67 Because prevention deals with
people who are still in good health strong evidence is required
that treatment produces more benefit than harm.
The American Journal of Cardiology's supplement presents

few new findings concerning the effect on coronary heart
disease of treating high serum triglyceride concentrations.
Eight of the 11 articles review classification schemes, labora-
tory methods, and approaches to treatment. Only three of the
articles discuss substantive evidence on the relation between
blood triglyceride concentrations and coronary heart disease.
Two of these review metabolic data on the binding of
triglyceride-rich particles to cell surface receptors and
pathophysiological studies of their atherogenic potential.89
The findings provide background information on the bio-
logical plausibility of an effect on coronary heart disease of
interventions that lower triglyceride concentration, should
such an effect be observed in clinical trials.
The third article is a review of epidemiological studies that

have historically been the main evidence for a causal relation
between high blood triglyceride concentration and the risk of
coronary heart disease. In brief, Austin and colleagues find
that most studies show an association between triglyceride
concentration and coronary heart disease that is independent
of the cholesterol concentrations but that "the TG association
does not persist in some analyses controlling for HDL-C [high
density lipoprotein cholesterol concentration] while in other
studies the association remains significant."'0 We agree: in our
review of the observational studies during 1980-9 in which an
adequate set ofmultivariate analyses were performed only one
of three that studied women and four of nine that studied men
found an independent association between triglyceride con-
centration and coronary heart disease.5
The independence of an association between triglyceride

concentration and coronary heart disease, however, is not the
key question. Even ifan independent association exists it does
not necessarily follow that interventions to lower high blood
triglyceride concentrations will reduce the incidence of
coronary heart disease. Firstly, the association between
triglyceride concentrations and coronary heart disease may
not be causal (that is, it may be due to unmeasured
confounders). Secondly, even if it is causal it may be
irreversible and thus not susceptible to intervention. Only a
randomised trial of the effects on disease outcomes of
lowering the triglyceride concentration can resolve these two
fundamental questions and address a third: are there adverse
effects of the intervention that offset the possible benefits?
This last issue is particularly important, given the alarming
clinical trial evidence that lipid lowering interventions,
particularly fibrates, increase mortality from causes other
than coronary heart disease." 12

Although no randomised trials of treatment directed
specifically at lowering blood triglyceride concentration have
been performed, there are seven trials in which interventions
directed at cholesterol also had effects on triglyceride concen-
trations.5"' Inferences about the effects of changing each lipid
concentration can be drawn by analysing the findings within
the treated groups with the same multivariate techniques that
are used for observational studies. Such analyses have been
reported for five of the seven trials; in four'4"7 lower rates of
coronary disease were associated with decreases in total
cholesterol concentration or low density lipoprotein chole-
sterol, with increases in high density lipoprotein cholesterol,

but not with changes in triglyceride concentration.5 In the
fifth trial an association was found between lower rates of
coronary heart disease and a fall in triglyceride concentra-
tions, but the authors did not adjust for high density
lipoprotein cholesterol."3
The Helsinki heart study is particularly informative. 17

Among participants who had a high triglyceride concentra-
tion on entry (Fredrickson types IIB and IV) there were fewer
coronary heart disease events in the group randomised to
gemfibrozil than in those who received placebo. But the
overall multivariate analysis suggested that this was due to the
effects of the drug on the cholesterol fractions, not on
triglyceride. Even though gemfibrozil led to a 35% reduction
in mean serum triglyceride concentrations, the lower coro-
nary heart disease incidence was significantly related only to
the fall in low density lipoprotein cholesterol and increase in
high density lipoprotein cholesterol concentration and not to
the fall in triglyceride concentration.
The failure of triglyceride concentration to persist as

significant in most multivariate analyses that include high
density lipoprotein cholesterol may be a statistical artefact
caused by the low precision of measurements of triglyceride
concentrations.18 Moreover, the interrelations among concen-
trations of triglyceride, high density lipoprotein cholesterol,
and low density lipoprotein cholesterol complicate the multi-
variate analyses. Thus, for example, interventions directed at
raising concentrations of high density lipoprotein cholesterol
often reduce triglyceride concentrations. True enough, but
these are not positive lines of evidence for directing treatment
specifically at the high triglyceride concentrations-the more
logical implication is to direct treatment at the low concentra-
tions of high density lipoprotein cholesterol. This is partic-
ularly true for interventions that do not produce the usual
inverse relation between high density lipoprotein cholesterol
and triglyceride concentrations: two such examples are
cholestyramine and oestrogens, both of which increase tri-
glyceride concentrations while they increase high density
lipoprotein cholesterol concentrations, decrease low density
lipoprotein cholesterol concentrations, and are associated
with lower rates of coronary heart disease.4 19 20
What about selective treatment for hypertriglyceridaemia

in specific situations? Some authorities believe that a high
triglyceride concentration is a suitable target for intervention
when it occurs in patients thought to have the familial
combined hyperlipidaemia syndrome.21 Although treatment
directed at triglyceride in this or some other subgroup of the
population might be beneficial, little evidence exists to
support this notion. An exception would be those rare
patients with severe hypertriglyceridaemia who are symp-
tomatic; manifestations such as eruptive xanthomas or pan-
creatitis should receive appropriate evaluation and treatment.

For doctors, the bottom line from this set of articles on
hypertriglyceridaemia-and from another recently published
set2 -is still the same. In the absence ofevidence from clinical
trials that the beneficial effects of targeting this risk factor for
intervention outweigh the harm, we side with the many
authorities who do not recommend screening and treatment
for asymptomatic hypertriglyceridaemia.2326
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Liver transplantation in children

Earlier referral and better surgical techniques have transformed outlook

The improved outcome after liver transplantation in children,
reported by Salt and colleagues in this issue (p 416),' results
from many advances in management. For instance, better,
safer immunosuppression has reduced the incidence of acute
rejection, and better preservation solutions now permit
extended cold ischaemia without sacrificing organ function.
But the most important advances in liver transplantation in
children have been in the selection of patients and surgical
technique.
A trend towards earlier referral has developed as results

with liver replacement have improved. In the past much ofthe
mortality before transplantation was attributable to referrals
that were made too late. In the series from Cambridge and
King's College Hospital almost one in five children waiting for
an organ died before receiving it. ' Referral for transplantation
should be considered if the child has deteriorating hepatic
synthetic function (coagulopathy, hyperbilirubinaemia, or
hypoalbuminaemia), complications related to portal hyper-
tension (variceal haemorrhage, ascites, or hypersplenism),
inborn metabolic defects with risk of irreversible complica-
tions (malignancy or neurological or other organ damage), or
cholestasis with growth failure despite nutritional treatment.

Biliary atresia continues to be the main indication for liver
replacement, the remaining recipients comprising children
with cholestatic liver diseases (for example, Alagille's
syndrome), inborn errors of metabolism (for example,
cI-antitrypsin deficiency and Wilson's disease), and a hetero-
geneous group of other liver diseases. For biliary atresia it has
been suggested that liver transplantation should replace
Kasai's portoenterostomy operation as the best treatment.2

Proponents of this approach argue that the Kasai procedure
increases the technical difficulty, blood loss, and mortality
with subsequent transplantation, but this has not been clearly
established. In fact, the transplant group from the University
of Nebraska found no increase in operative time, blood
loss, morbidity, or mortality among children coming to
transplantation after Kasai's operation compared with other
recipients.3 Additionally, many patients having portoenteros-
tomy for biliary atresia will achieve long term survival and
avoid lifelong immunosuppression (about half the patients
survive five years; one quarter to one third of patients survive

to adolescence).4 Without the Kasai procedure most infants
with biliary atresia will not survive beyond the first or second
year of life. Donors in this age group are scarce, and survival
after liver transplantation in infancy is still lower than in older
children.5 It seems, therefore, that transplantations should
not replace Kasai's operation but rather should be comple-
mentary.

Liver transplantation in children differs fundamentally
from the operation in adults because of problems with biliary
reconstruction. In most children the common bile duct of the
recipient is unusable for duct to duct anastomosis because it is
either congenitally absent (as in biliary atresia) or too small to
accept a T tube. Biliary reconstruction by choledochojejun-
ostomy has greatly reduced the incidence of bile leaks and
strictures. The series published today confirms this point:
"direct anastomosis of the common bile duct to a Roux loop
was associated with fewer complications than the three other
types of anastomosis (5% compared with 21-32%)."'
The most revolutionary technical change in the operation in

children has been the widespread use of reduced size donor
allografts.6 7 Using only portions of the liver expands the pool
of potential donors for children. Unfortunately, this tech-
nique only "borrows" donors from the adult pool, where the
shortage of donors is not quite as acute. It does not increase
the overall number of organs unless one organ is divided
between two recipients. The penalty for using one donor liver
for two recipients is increased complications and reduced
survival.8 Conversely, living donors (usually parents) may
provide a new source of grafts that does not further strain the
network of organ distribution. The results in the first 20
children who received liver transplants from living donors at
the University of Chicago are similar to those in children who
received cadaveric organs.9 These new surgical techniques,
along with advances in management before and after the
operation, promise to improve further the results of liver
transplantation in children.
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