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Selegiline in patients with Parkinson's disease

Lee AJ (on behalf of the Parkinson's Disease Research Group of
the UK). Comparison of therapeutic effects and mortality data of
levodopa and levodopa combined with selegiline in patients with
early, mild Parkinson's disease. 8M] 1995;311:1602-7.

SUMMARY
This is the second interim report (published by the Parkinson's
Disease Research Group of the United Kingdom) of a multi-centre
study on the effects of combining levodopa with selegiline in patients
with early and mild Parkinson's disease in an open, long term
randomized trial to compare the effectiveness of different doparnin-
ergic drugs. There were three arms of the trial: (i) levodopa (with a
dopa decarboxylase inhibitor) alone, (ii) a combination of selegiline
and levodopa (with a dopa decarboxylase inhibitor), and (iii) bromo-
criptine (a dopamine agonist). Seven hundred and eighty-two
patients with early and mild idiopathic Parkinson's disease diag-
nosed by the United Kingdom Parkinson's Disease Society Brain
Bank criteria, I were recruited up to September 1990. The study
design required a follow up of at least 10 years to confirm or refute
an earlier claim of 30% difference in mortality from different
treatments.' The requirement of dopaminergic drugs was the sole
inclusion criterion. Patients with a history of prior unsuccessful
dopaminergic therapy and severe cognitive defect were excluded.
The investigators followed auniform treatment scheduleand analysed
results each year. In the event of adverse reactions or poor response
to treatment, the patients were switched over from one arm of the
study to another. However, for statistical analysis, patients were
included in their intended arm of intervention irrespective of subse-
quent withdrawal from the group. The principal outcome measures
were mortality and difference in disability scores.

The first interim report' at the end of three years of follow up had
demonstrated the superiority of levodopa with or without selegiline
over bromocriptine therapy in symptomatic improvement and patient
acceptance. The second interim report, after a mean follow up of
5-6 years, has raised serious questions about the safety of selegiline
therapy. The addition of selegiline reduced the requirement for
levodopa and improved motor disability (difference statistically
insignificant). However, chronic side-effects of dyskinesis and motor
fluctuations were significantly higher, both in prevalence and sever-
ity, with selegiline. More importantly, the mortality rates were 60%
higher in this group. The causes of higher mortality werenot obvious,
but Parkinson's disease was reported three times more frequently as
an attributable cause.The investigators have concluded that selegiline
is not a safe drug and does not produce any additional benefit. They
plan to withdraw selegiline from the treatment of idiopathic
Parkinson's disease, abandon the second arm of the study and
continue with levodopa and bromocriptine.

COMMENT
The aetiology of idiopathic Parkinson's disease, the commonest
extrapyramidal syndrome in the elderly, is not known. Conse-
quently the treatment is mostly palliative and unsatisfactory. The
pathology of idiopathic Parkinson's disease is degeneration of
pigmented cells in the zona compacta of the substantia nigra. This
results in loss of the inhibitory dopaminergic nigrostriatal path-

way and a selective increase in striatal cholinergic activity. These
biochemical alterations explain most of the motor symptoms of
Parkinson's disease.' The pharmacological basis of treatment is to
restore the balance between the two neurotransmitters by increas-
ing the concentration of dopamine in the striatum or by inhibition
of acetylcholine. Anticholinergic drugs (more specifically anti-
muscarinic drugs) have been used in the treatment of Parkinson's
disease for a long time, but their effect is at best mild. However,
since the introduction of dopaminergic drugs, the use of anticho-
linergic agents has been limited to controlling specific symptoms
such as tremor.

The first dopaminergic drug used in the treatment of Parkinson 's
disease was L-dopa (levodopa),' a dopamine precursor that is
decarboxylated to its active form in the body. Most adverse
reactions of the drug are due to peripheral actions of dopamine.
These have been greatly reduced by the addition of a peripheral
dopa-decarboxylase inhibitor or use of domperidone, a peripheral
dopamine antagonist. Other dopaminergic drugs useful in the
treatment of Parkinson's disease are bromocriptine, pergolide,
lisuride, 4-propyl-9-hydroxy naphthazoline (PHNO) and
amantadine. Levodopa in combination with a peripheral dopa
decarboxylase inhibitor--carbiodopa or benarserzide-is cur-
rently the most effective palliative treatment of Parkinson's
disease of all types and severity.

Levodopa does not improve life expectancy in patients with
Parkinson's disease." Conversion of the drug to dopamine de-
clines with progressive neuronal degeneration in the substantia
nigra and results in a decrease in its efficacy. Accumulated
metabolites of dopamine competitively inhibit central nervous
system uptake of levodopa and are possibly toxic to nigral
neurons. Levodopa increases oxidative stress in tissue culture
implying potential risk of toxicity to the surviving neurons.I Long
term levodopa treatment has major centrally mediated toxicities.
These include abnormal involuntary movements or dyskinesias,
fluctuations in motor functions or 'on-off' phenomena and
altered behavioural states.'

Selegiline or l-deprenyl, a selective type B monoamine oxi-
dase inhibitor, was introduced for the treatment of Parkinson's
disease with a lot of hope. In animal experiments, selegiline was
reported to be a neuroprotective agent (as an anti-oxidant) to
enhance the activity of nigro-striatal dopaminergic activity, in-
hibit acetylcholine release and increase life expectancy." In early
clinical trials including a multicentric trial from the United States,
selegiline was reported to delay Parkinsonian disabilities and the
requirement of levodopa treatment," and reduce mortality by
30%.2 Combined with levodopa, selegiline was expected to
prolong its duration of action and reduce its requirement by
inhibiting dopamine catabolism.

This report has raised serious questions on the safety of the
drug. The addition of selegiline to levodopa therapy resulted in
higher mortality and frequent and severe chronic side-effects. The
beneficial effects were only limited to reduction in levodopa
requirement and a minor advantage in disability reduction. The
reasons for the high mortality with selegiline treatment are not
clear. The commonest attributable cause of death in those receiv-
ing selegiline was Parkinson's disease-it was three times more
frequent than in those receiving levodopa alone. It appears that
selegiline only augments the dopaminergic effects, namely reduc-
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tion of levodopa requirement, reduction in Parkinsonian disabil-
ity, increase in chronic dopaminergic toxicity and possibly en-
hances the progression of the disease. It does not have the
neuroprotective effect observed in animal experiments.

A detailed analysis of the causes of death is required to
improve our understanding of selegiline toxicity. During statisti-
cal analysis, a substantial number of patients actually receiving
selegiline were grouped under the levodopa arm, possibly reduc-
ing the mortality rates. However, this does not dilute the message
of this report. In view of commercial considerations, the conclu-
sions are likely to be contested on the basis of earlier clinical trials.

Treatment of most neuro-degenerative disorders is sympto-
matic and frustrating. Reports of the beneficial effects of a new
drug are usually received with enthusiasm that is often misplaced.
Selegiline treatment of Parkinson's disease may be one such
example.
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Preventing coronary heart disease with
pravastatin
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SUMMARY
This randomized, double-blind control trial describes the evaluation
of the effectiveness of a 3-hydroxy-3-methylglutaryl-coenzyme A
reductase inhibitor, pravastatin (pravachol), in preventing coronary
heart disease (CHD) in men with moderate hypercholesterolaemia
and nohistory of myocardial infarction. Pravastatin, in common with
other reductase inhibitors, blocks the endogenous production of
cholesterol and reduces the levels of low-density lipoprotein (LDL).
The study aimed to recruit 6000 middle-aged (45-64 years) men,
assign them randomly to receive placebo or 40 mg pravastatin and
follow themup for 5 years. The main end-points of interest were non-
fatal myocardial infarction, or death from CHD with the events
classified as either definite or suspected. Secondary end-points were
the effect of treatment on death from cardiovascular disease, all-
cause mortality, and frequency of percutaneous transluminal coro-
naryangioplasty (PTCA)or coronary artery bypass grafting (CABG).

About 160000 men aged 45-64 were invited to attend coronary
screening clinics in general practices in the West of Scotland. Of
these, 81 161 came for the first visit, of whom those with a non-
fasting plasma cholesterol of at least 252 mgldl (6.5 mmollL) and no
history ofCHD weregiven dietary advice and asked to return 4 weeks
later. 20914 men did so, and if their LDL was at least 155 mgldl
(4mmollL) they were advised to continue with the dietary advice and
return for the third visit four weeks later. 13 654 men returned for the
third visit at which point they were included in the study if they had
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moderate hypercholesterolaemia and no evidence of CHD (although
menwith stable angina and no hospital admissions in the previous 12
months were eligible for inclusion). A total of 6595 men were
randomly assigned to either placebo (n=3293) or 40 mg pravastatin
in the evening (n=3302). They were reviewed 3-mo'nthly when
dietary advice was reinforced. The fasting lipoprotein profile was
done 6-monthly, and a physical examination and ECG were done
annually for the 5-year follow up. In an intention-to-treat analysis.
pravastatin reduced plasma cholesterol and LDL and there were
significantly less coronary events (non-fatal myocardial infarction
and death from CHD) in the pravastatin group (174) compared to the
placebo group (248). There was a 22% decrease in death from all
causes in the pravastatin group compared to the placebo group but
this was not significant (p=0.051). The authors conclude that
pravastatin reduces cholesterol levels and 'the risk of coronary
events in asymptomatic subjects with hypercholesterolaemia'.

COMMENT
The results of this study, known as the West of Scotland Coronary
Prevention Study (WOSCOPS), were presented at the American
Heart Association (AHA) conference on 15November 1995 and
published the same week in the New England Journal of Medi-
cine. It has been trumpeted as a landmark trial in lipid-lowering
therapy and therefore needs to be looked at very carefully. Other
studies of lipid-lowering therapy have not been able to show a
decrease in the risk of CHD death, I and a meta-analysis even
indicated a raised risk of death from non-cardiovascular causes by
lipid-lowering drugs.'

There is little doubt that this was a very carefully designed and
executed study conducted in the West of Scotland where the
average cholesterol levels are high and CHD accounts for about
30% of all deaths. The authors considered over 81 000 men for
inclusion in the study but give no information on the number of
men invited to return for the next visit at each stage--only the
number of men that actually accepted the invitation. This would
provide information on the number of men who did not meet the
criteria for returning and those who 'dropped out' Of course, at


