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Introduction

Drug therapy continues to change and, in some
areas, improves. Clinical trials are larger, require-
ments of trialists are more demanding, and the
commercial consequences of the results are enor-
mous. Trialists who devise an initial protocol must
therefore ask the right question, select the correct
patients, and seek answers that are still relevant
when the results finally become available. These
requirements are not always attained.
When a large clinical trial fails to give an

unambiguous answer, there is now an increasing
tendency to collect results from many studies and
to complete a meta-analysis. The results of these
are presented as authoritative answers to specific
questions. But this quest for statistical truth has
introduced a facade of mathematical acceptability
that risks drawing the clinician away from reality.
Trials are experiments that examine specific ques-
tions. Meta-analyses are not experiments; they are
simply observational studies and as such are
susceptible to the inherent biases of all observa-
tions. A meta-analysis includes trials that fre-
quently do not ask the same questions. A.E.
Houseman, the English classical scholar and poet,
wrote that 'criticism is not a branch of mathe-
matics, nor indeed an exact science at all. A critic
engaged upon his business is not like Newton
investigating the motions of the planets'.

Progress is also being made on improving our
understanding of pathophysiological processes. In
3 therapeutic areas, increasing knowledge ofmech-
anisms is leading to more rational therapeutic
approaches. In this review, we have chosen to take
note of these developments and to try to outline
their impact on cardiac arrhythmias, gastro-
enterological disorders, and a broad group of
neuropsychiatric conditions. Some of the new
developments in these areas are being and will be
translated into worthwhile therapeutic advances.

Cardiovascular pharmacology

The subtleties and nuances that underlie the diag-
nosis and treatment of cardiac arrhythmias are
largely within the province of cardiologists. How-
ever, there are two instances where the general
physician might consider giving an antiarrhythmic
drug: in the treatment of an acute arrhythmia and
after myocardial infarction. The clinical judgement
about which agent to select is not helped by the
complex electrophysiological classifications of
antiarrhythmic agents that exist. A functional
classification is adopted in our discussion.

Acute termination ofarrhythmias

Paroxysmal supraventricular re-entrant tachycar-
dia (SVT) is usually rapidly terminated with intra-
venous verapamil. The United States Food and
Drug Administration recently approved adenosine
as an alternative drug to treat SVT.' Both agents
have poor efficacy in atrial and ventricular arrhyth-
mias, but are successful in over 90% of cases of
SVT. Although adenosine has some theoretical
advantages (short duration of action and lack of
adverse effect in patients with either pre-excitation
SVT or ventricular tachycardia (VT) misdiagnosed
as SVT with aberrant conduction), the lack of large
randomized trials prevents a judgment about the
relative effects of these two drugs.
Haemodynamically stable ventricular tachycar-

dia (VT) should still be treated initially with
lignocaine.2 This drug proved to be the safest when
compared with adenosine, disopyramide, flecai-
nide, and sotalol. Disopyramide is probably the
second-line treatment of choice for VT.

Post-myocardial infarction

Potentially life-threatening arrhythmias after
myocardial infarction have led to attempts at
antiarrhythmic prophylaxis. However, something
of a cloud has descended over this subject since
publication of data from the Cardiac Arrhythmia
Suppression Trial (CAST).3 The assumption that
symptomless ventricular arrhythmias could act as a
surrogate marker for sudden death has been pro-Correspondence: M.J. Kendall, M.D., F.R.C.P.
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ven to be false. Moreover, treatment with flecainide
and encainide actually increased mortality (relative
risk 3.6). Subsequent analysis of these data sug-
gested that flecainide and encainide may induce an
arrhythmogenic ischaemic myocardium.4
Only P blockers are able to reduce mortality from

sudden death after an infarct. Indeed, evidence now
points to adrenergic arrhythmogenicity as the main
cause of post-infarction arrhythmias. For this
reason, propafenone - a class Ic agent, like flecai-
nide and encainide, and a weak P blocker - holds
great promise.5 This drug suppresses both supra-
ventricular and ventricular arrhythmias. The
potential value of propafenone is drawn attention
to by an excellent meta-analysis-cum review of
clinical trials of this agent in malignant ventricular
arrhythmias such as sustained VT and non-infarct
related ventricular fibrillation (VF).6 Hernandez et
al. concluded that propafenone was both safe and
effective; a combined efficacy rate of 61% was
calculated for patients who had failed on between
2 and 4 other antiarrhythmic drugs. Care must
be taken in patients with severe heart failure
and proarrhythmic actions have been reported.
Moreover, propafenone increases serum digoxin
concentrations and prolongs prothrombin time.
Co-administration of cimetidine leads to increases
in circulating concentrations of this antiarrhythmic
drug. Further trials are needed to assess propa-
fenone's efficacy after myocardial infarction.

Conventional 13 blockers also have an influence
on VF. Clinical evidence that metoprolol,7'8 pro-
pranolol,9 and timolol'0 all reduce the risk of
sudden death in patients post-myocardial infarc-
tion is well documented. These data have now been
linked with the capacity of P blockers to reduce the
frequency of malignant ventricular arrhythmias.
VF occurs on a background ofincreased sympathe-
tic drive, decreased vagal tone, and myocardial
ischaemia. This has led to interest in the cerebral
effects of lipophilic P blockers. Parker and col-
leagues11 have injected low doses of propranolol
into the cerebral ventricles of pigs submitted to
coronary occlusions and stress. In this model, the
frequency of VF was reduced. Dellsperger et al.12
compared rates ofVF in 4 groups ofdogs: a control
group and 3 others that developed left ventricular
hypertrophy (LVH) after unilateral nephrectomy
and partial occlusion of the other renal artery. One
group with LVH was left untreated, the second was
given metoprolol to lower blood pressure, and the
third group was given enalapril. VF rates were
highest (65%) in the untreated LVH group, but
were 53% with enalapril, 17% with metoprolol,
and 27% in the randomized controls. Finally,
Ablad and colleagues'3 have used a rabbit model
anaesthetized with chloralose to increase sym-
pathetic drive. These animals were treated with
metoprolol, atenolol, or saline. Both metoprolol

and atenolol reduced sympathetic drive, blood
pressure, heart rate, and infarct size. However,
metoprolol was associated with maintained or
increased vagal tone and this was associated with a
lower VF rate: metoprolol 4/12, atenolol 10/12,
and controls 1 1/ 12.

Moricizine is a drug developed in the USSR and
now approved by the US Food and Drug Adminis-
tration for oral treatment of life-threatening ven-
tricular arrhythmias.'4 Early trials suggested that
moricizine is probably more effective than either
disopyramide or propranolol. However, although
CAST continued to evaluate moricizine, this trial
was stopped in August 1991 after the data monitor-
ing committee noted a trend towards increased
mortality in the treatment group.
Out of this uncertainty comes some order.

Burkart and colleagues have now reported data
from the Basel Antiarrhythmic Study of Infarct
Survival (BASIS).'5 They randomized over 300
patients to individualized antiarrhythmic therapy,
low-dose amiodarone, or no treatment. After 12
months, intention-to-treat analysis showed a signi-
ficant survival benefit in the amiodarone group.
Side effects were limited although they remain a
source of concern if long-term treatment is
required.

Gastroenterology

The atmosphere among gastroenterologists has
become noticeably more tense over the last 18
months as pharmaceutical companies have attempt-
ed to settle old scores, open up new avenues for
research, and seek new indications for old pro-
ducts. How successful have these developments
been?

Reflux oesophagitis

Any treatment must aim to reduce and neutralize
reflux contents, enhance oesophageal clearance,
and protect oesophageal mucosa. Drugs are requir-
ed when simple measures fail. Omeprazole is now
indicated as a second or third line agent for
ulcerative oesophagitis;'6 it is not licensed for
maintenance therapy. Despite the impressive heal-
ing rates attributable to this proton-pump inhibitor
(71% at 8 weeks with omeprazole 40 mg/day),'7-'9
relapse rates have not been correspondingly reduc-
ed. Moreover, concern has been raised about
reversible side effects (diarrhoea, skin reactions,
and headache)20 that often necessitate drug with-
drawal. Reports by Glaxo - the manufacturers of
ranitidine - that omeprazole caused unscheduled
DNA synthesis, and was therefore genotoxic, have
been largely discredited.2'

Cisapride - a prokinetic agent that promotes
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acetylcholine release in the myenteric plexus - is as
effective as cimetidine in both alleviating symptoms
of and healing mild oesophagitis.22 There is little
evidence of additional therapeutic benefit when
cisapride is compared with either H2-receptor
antagonists or metoclopramide.23 New liquid for-
mulations of existing H2-receptor antagonists have
few data to commend them.24 Short-term improve-
ments in symptoms of reflux have been found with
an oral combination of cimetidine and alginic acid
when compared with cimetidine alone.25

Peptic ulcer disease

Further refinement of the indications for H2-
antagonists has been reported. Patients with
duodenal ulcers who smoke relapse faster than
non-smokers. When ranitidine 150 mg nocte is
compared with ranitidine 300 mg nocte, cumula-
tive ulcer recurrence rates at 18 months were nearly
twice as great with the lower dose.26 Reports of
omeprazole's efficacy continue to put pressure on
licensing authorities to extend its indication
beyond that of a second-line agent for resistant
peptic ulceration for which it has a proven benefit
above that of H2 antagonists.27 Symptomatic relief
is greater28 and faster28'29 when omeprazole is
compared with ranitidine. A UK licence to cover
first-line therapy is expected to be granted in 1992.
A double-blind trial of omeprazole for 3 days a

week as maintenance therapy in treated duodenal
ulcer patients showed a 23% recurrence rate at 6
months compared with 67% for those taking
placebo.30 Such intermittent therapy may obviate
concerns about regular long-term maintenance
treatment.

Helicobacter pylori seems to have a direct causal
influence in duodenal ulcer disease. Rauws and
colleagues showed a 12 month disease-free period
among 17 of 45 patients who had intractable
duodenal ulcer and who completed a 4 week
regimen of amoxycillin, metronidazole, and colloi-
dal bismuth subcitrate.3" In these 17 patients, H.
pylori was eradicated. Omeprazole may have an
important modifying effect on gastritis associated
with H. pylori and has been shown to eradicate H.
pylori in 56% of patients; both gastritis and
duodenal ulcer are healed in these subjects.32

Misoprostol has no advantage over H2 anta-
gonists in the treatment of benign peptic ulcer.33
However, non-steroidal anti-inflammatory drug
(NSAID)-induced gastric ulceration does benefit
from misoprostol therapy, whereas H2-antagonists
have little effect. It is probably reasonable to give
prophylactic misoprostol to patients taking
NSAIDS who have a previous history of gastric
ulcer. This policy is likely to be cost effective.34
However, misoprostol's effects on ulcer healing
and symptom control during longer term NSAID

use remain to be established.35 Misoprostol must be
avoided in young women who do not use regular

36contraception.

Motility disorders

Methodological difficulties have limited the study
of gut motility disorders. However, functional
bowel disease affects up to 15% of the population
and motility disturbances, together with auto-
nomic dysfunction, may be the cause of these
symptoms.37"38 Although physiological under-
standing of functional bowel disorders remains
rudimentary, important therapeutic advances have
taken place. Erythromycin stimulates small bowel
activity and promotes gastric emptying in both
diabetic gastroparesis39 and postvagotomy gastric
stasis.' Erythromycin seems to act in a way that
parallels motilin, a neuropeptide in the enteric
nervous system. Laboratory animal studies show
that in 2 day old rabbit gut, when no motilin
receptors are present, neither erythromycin nor
motilin had any effect on intestinal contractility.4'
Prokinetic effects of erythromycin were found only
when motilin receptors became detectable. Both
octreotide42 and prostaglandin E analogues43 have
prokinetic effects on gut and these agents deserve
further clinical study in functional bowel disease.
An open randomized trial has confirmed the

efficacy of mebeverine and dietary fibre in the
treatment of irritable bowel syndome.4 In consti-
pation-prone patients with irritable bowel, cisa-
pride significantly increased stool output compared
with placebo.45 A total of 71% of patients rated
their treatment response as good or excellent.

Inflammatory bowel disease

Systemic steroid treatment in patients with Crohn's
disease has been limited by the high frequency of
side effects. Fluticasone propionate, a new topic-
ally active agent with poor systemic absorption
after oral dosing and a high first-pass metabolism,
offers the possibility of overcoming these difficult-
ies. A pilot study has confirmed this drug's efficacy
both clinically and by indium-labelled white-cell
scans.46 Randomized trials are awaited.
New 5-aminosalicylic acid (5-ASA-mesalazine

and olsalazine) preparations continue to threaten
sulphasalazine as the drug of first choice for main-
tenance treatment in ulcerative colitis.47 Olsalazine
has proven superiority over sulphasalazine,48 but
few data are yet available that compare mesalazine
with olsalazine. However, olsalazine does have
pharmacokinetic advantages over its 5-ASA com-
petitors,49 and a single abstracted report50 suggests
significant differences in relapse rates among
patients receiving olsalazine compared with those
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receiving mesalazine. Both of these preparations
are far more costly than sulphasalazine.

Therapeutics in liver disease

The efficacy of treatment of acute variceal haemor-
rhage with vasoactive agents remains confused.
Although vasopressin and nitrates have similar
effects on survival compared with balloon tampon-
ade, drug therapy has been associated with an
increased frequency of failures and rebleeds.5'
Treatment of portal hypertension in cirrhotic
patients with varices has two main end-points:
reduction in mortality in either those who have not
had a first bleed or in those who have. A meta-
analysis of trials to prevent variceal haemorrhage
confirms a survival advantage in those treated with
propranolol."

Bile acid therapy for cholestatic liver disease now
seems a real possibility. Ursodeoxycholic acid
(UDCA) lowers the detergent properties ofbile and
may therefore reduce its toxicity to hepatocytes.
Liver enzymes are reduced by UDCA in cholestatic
liver diseases,53 and histological improvements
have been reported in patients with primary biliary
cirrhosis.54 Cyclosporin seemed to benefit a small
number of patients with primary biliary cirrhosis,55
although the justification for extending the indica-
tions for this potentially toxic immunosuppressive
agent beyond those of organ transplantation re-
mains less than compelling.56 These papers only
offer interesting pointers to the future. No evidence
exists to support the use of either UDCA or
cyclosporin outside of clinical trials.

Hoofnagle has emphasized that the treatment of
chronic hepatitis B remains experimental.57 Inter-
feron given for up to 6 months at doses of 5-10
million units/m2 per day or thrice weekly can lead
to remission in 40% of recipients. However, relapse
rates are high and combination therapy with other
antiviral agents may be necessary. Prednisolone
withdrawal before interferon may be beneficial and
novel anti-hepatitis B DNA treatments may soon
be the subject of clinical evaluation.58
Much the same conclusion can be drawn from

the trials in patients with chronic hepatitis C. Liver
enzymes are normalized in 50% of patients who
receive 2- 3 million units interferon 3 times weekly
for 6 months.59 Of the responders, 50% relapse
within a further 6 months. Combination therapy
with other anti-viral agents such as ribavirin6' may
improve response.

Neuropharmacology

In no other area of therapeutics has the contri-
bution of basic laboratory research to clinical

medicine made such a powerful impact as in
neuropharmacology. Animal paradigms of recep-
tor function have allowed screening of literally
thousands of substances by iontophoresis. This
technique has enabled pharmacologists to pursue
structure-activity research to identify a range of
agonists and antagonists to neurotransmitter
receptors, which could then be evaluated in whole
animal toxicity studies. The fruits of this research
have become apparent over the past 2- 3 years with
exciting advances that take the clinician beyond
crude, relatively non-specific agents. Many of these
advances depend on an understanding of serotonin
receptor pharmacology (Table I).

Serotonin systems

(i) Sumatriptan Migraine is a common disorder,
especially in females, and may affect 10-20% of
the population. Although in some patients migra-
ine may occur frequently and cause considerable
distress, it has, in the past, not been taken seriously
by doctors, not been clearly defined, and theories
about its aetiology have been conflicting and
confusing.6' During recent years progress has been
made in defining the basic neuropharmacological
abnormalities and this has led to the possibility of
both a more rational and a more effective form of
treatnlent.
Debate has persisted over whether migraine is a

vascular disorder that causes neurological sequelae
or vice versa.6' This controversy has not been
finally resolved. However, it is accepted that
changes in the concentration of 5-hydroxytrypt-
amine (5-HT; serotonin) are responsible for the
dilatation of extracerebral arteries and arte-
riovenous anastomoses, which occur during the
attack.6"-' This hypothesis is based on the follow-
ing observations.

1. Serum 5-HT concentrations increase during
the prodromal (aura) phase of a migraine
attack and decrease to subnormal concentra-
tions in the headache phase.6'

2. Migraine attacks may be precipitated in
susceptible individuals by reserpine which
depletes body 5-HT.62

3. Migraine attacks may be relieved by intra-
venous serotonin63 and by specific 5-HT,
agonistsTM together with other agents with
similar actions.65'66

4. Tissues and organs involved in the migraine
attack - brain, blood vessels, gut, and plate-
lets - contain 5-HT that, combined with
platelet 5-HT content, falls during a migraine
episode.67'68

These and other pieces of evidence convincingly
linked 5-HT with migraine. However, our under-
standing of precise mechanisms remained incom-
plete. A recently reported study69 has specifically

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.67.794.1042 on 1 D

ecem
ber 1991. D

ow
nloaded from

 

http://pmj.bmj.com/


1046 R.C. HORTON & M.J. KENDALL

Table I Serotonin receptor systems

Partial
Receptor Function Agonists agonists Antagonists

5-HT, A Inhibits 5-HT neurones; - Buspirone Pindolol
induces protective response
to anxiety

B Inhibits 5-HT release - - -
C Induces slow wave sleep - - Ritanserin
D Inhibits 5-HT release Sumatriptan - Methysergide

5-HT2 Induces slow wave sleep - - Ritanserin
Ketanserin
Mianserin
Risperidone

5-HT3 Involved in regulation of - - Ondansetron
emesis and neuro-
transmitter release

5-HT4

addressed the problem of defining the vascular
changes associated with an attack of migraine. By
measuring regional cerebral blood flow and blood
velocity in the middle cerebral artery it was possible
to calculate the changes in the middle cerebral
artery diameter. During an attack of migraine,
changes occur on the affected side. The blood
velocity decreases, the vessel diameter increases by
about 20%, and the overall regional blood flow
remains relatively constant. Since 5-HT exerts a
vasoconstrictor action on large arteries and veins
through arteriolar dilatation,70 sumatriptan, a
5-HTI-like receptor agonist71 72 was a logical treat-
ment.
The impetus, interest, and research in 5-HT

receptors, together with the potential for a major
therapeutic advance, have increased our know-
ledge of this subject." There are several 5-HT
receptor subtypes and sumatriptan acts predomin-
antly on 5-HTlA and 5-HTID (Table I). Sumatrip-
tan has also proved effective647' despite its inability
to cross the blood - brain barrier.74 Other vasocon-
strictors such as ergotamine and noradrenaline75 76
are also effective but are less selective in their
actions.
The basic pharmacology, pharmacokinetics and

pharmacodynamics of sumatriptan have been des-
cribed.77 Reports on its efficacy and safety are also
emerging. A recent report on about 1,000 patients
with acute migraine (734 given subcutaneous
sumatriptan and 370 given placebo) treated in the
United States showed striking efficacy with pain
reduction in 70% with sumatriptan vs 22% with
placebo.78

Moreover, in a large study79 involving 639
patients, 6 mg sumatriptan given subcutaneously
was 'highly effective' in migraine attacks and was
well tolerated. In a smaller study of patients with
cluster headaches,80 sumatriptan was also shown to

be effective with acceptable tolerability. There are
good grounds for believing that 5-HT, blockers will
greatly help patients with migraine.

(ii) Ondansetron Cancer chemotherapy has had a
considerable impact on the progress of patients
with some malignant disorders. Unfortunately
many of the regimens used, especially those con-
taining cisplatin, cause nausea and vomiting, which
is frequently regarded as the worst aspect of
treatment,81 and may prevent patients from taking
potentially effective therapy. For many years
efforts to overcome this difficulty had not proved
very effective. The recent appreciation ofthe role of
5-HT, specifically the involvement of 5-HT3 recep-
tors, has led to the development of 5-HT3 anta-
gonists.82 Ondansetron is a newly available 5-HT3
antagonist83'84 designed for controlling severe
chemotherapy-induced nausea and vomiting.

Drug-induced vomiting results from actions co-
ordinated by the vomiting centre in the lateral
reticular formation. Adverse influences from
various organs and tissues, such as the stomach,
cerebral cortex, and the vestibular nuclei may
activate the vomiting centre. In the case of drugs
and other metabolic or chemical causes ofvomiting
the 'message' is transmitted through the chemo-
receptor trigger zone (CTZ), which is situated in the
area postrema, close to the vomiting centre. Several
neurotransmitters, including acetylcholine, dopa-
mine, histamine, noradrenaline, adrenaline, and
5-HT have been found in the area postrema and the
neighbouring nucleus of the tractus solitarius.
Modifying their actions by, for instance, anti-
cholinergic drugs and antihistamines, may reduce
motion sickness, and antidopaminergic agents can
relieve nausea and vomiting provoked by disorders
that effect the CTZ.

Metoclopramide has been accepted as an effec-
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tive antiemetic" acting as a dopamine antagonist,
but has only a modest impact on cisplatin-induced
vomiting.86 However, when larger doses of meto-
clopramide are given it is more effective87 and this is
attributed to its action on 5-HT3 receptors near the
vagal nerve endings88 and in the area postrema.89'90
These observations led logically to the idea of
developing an agent that would act specifically as
an antagonist at 5-HT3 sites. Ondansetron has been
the first drug of this sort to be marketed. Other
drugs with similar modes of action are moving
through the late phases of development so that
doctors will not only have a more effective treat-
ment for radiotherapy and chemotherapy-induced
vomiting but a choice of preparations.

Ondansetron has been shown to be more effec-
tive than metoclopramide in reducing emesis after
high-dose radiotherapy.83 This multi-centre, ran-
domized, double-blind trial in 82 patients showed a
response rate of97% in the ondansetron group and
45% with metoclopramide. Total-body irradiation
presents a special difficulty, but open studies with
ondansetron and granisetron have produced com-
plete responses in about two thirds of patients.82

In studies on patients taking less emetogenic
(non-cisplatin containing) regimens, granisetron
(40 ,ug/kg intravenously (i.v.) followed by two
further doses in the first 24 h) has been shown to be
more effective than a combination of chlorproma-
zine and dexamethasone. The complete response
rates were 70% and 49%.9' Three double-blind
studies comparing ondansetron (i.v. or oral loading
dose followed by 8 mg orally 3 times daily) with
metoclopromide (60- 80 mg i.v. followed by 20 mg
orally 3 times daily) have been reviewed in a
meta-analysis.92 Ondansetron is clearly and signifi-
cantly more effective. Furthermore the superiority
of 5-HT3 blockade in patients given cisplatin-
containing regimens has also been shown.9394 In
this situation infusions of ondansetron (loading
dose 8 mg iv followed by I mg/h for 24 h) has been
compared with high-dose metoclopramide (3 mg/
kg iv loading dose followed by 0.5 mg/kg/h for
8 h). Combining these data from both studies there
were no emetic episodes in 44% on ondansetron
compared with 17% on metoclopramide.84 In a
double-blind comparison, granisetron has also
been shown to be effective, producing results
comparable with those of a combination of meto-
clopramide, dexamethasone, and diphenhydra-
mine.82 When dexamethasone is added to a 5-HT3
antagonist the antiemetic effect is enhanced.
5-HT3 antagonists appear to be fairly well

tolerated. Mild headache and constipation may be
caused, but fortunately serious adverse effects on
central nervous system function are not a problem.
Unfortunately, cost is more likely to be the factor
that will limit the use of 5-HT3 antagonists to those
patients in greatest need.

(iii) Buspirone This azapirone is the first example
of a new class of drugs with 5-HTlA partial agonist
activity. Buspirone acts as an anxiolytic without
sedative, muscle relaxant, and anticonvulsant
effects.9" Buspirone takes several weeks to exert its
therapeutic effect and benzodiazepine withdrawal
should be completed slowly. This drug's primary
indications are generalized anxiety disorder and
chronic anxiety states; it is safe, does not lead to
dependency, and does not potentiate central ner-
vous system depression caused by alcohol. Bus-
pirone's efficacy in the community when compared
with benzodiazepines has been confirmed.96
A synergistic effect with fluoxetine in the treat-

ment of obsessive-compulsive disorders has been
reported97 and buspirone may have equal efficacy
with clomipramine.97 Buspirone may also be bene-
ficial for patients with an anxiety component
within the overall context of a depressive disorder;
placebo-controlled studies confirm an advantage in
patients receiving buspirone.98"101 Review of these
trials suggests an instance of dual publication of
data.100 l10

Side effects involve dizziness, light-headedness
and headache. Co-administration with monoamine
oxidase inhibitors may lead to hypertension and
buspirone may increase circulating plasma concen-
trations of haloperidol. Other azapirones under
investigation include ipsapirone, gepirone, and
tandospirone.

Psychotropic agents

(i) Neuroses Although buspirone may offer a
new therapeutic option for anxiety disorders, the
major difficulty for any new drug treatment re-
mains the chronicity of the condition.

Obsessive-compulsive disorder is diagnosed
when ordinary obsessional thoughts and compul-
sive actions interfere with an individual's function-
ing. This condition is chronic and has a poor
prognosis. Clomipramine has proven efficacy as a
5-HT-reuptake inhibitor, but fluoxetine - a selec-
tive serotonin reuptake inhibitor - in high doses is a
valuable alternative.'02

Panic attacks form a distinct category within
classifications of anxiety disorders. These attacks
are characterized by sudden feelings of terror
associated with autonomic symptoms. Tricyclic
antidepressives,'03 monoamine oxidase inhibitors,
and alprazolam are all able to control these
episodes to some degree. Clonazepam seems to
have equal efficacy compared with alprazolam.'04
Drug treatment is an evolving process and includes
acute, stabilization, maintenance, and discontinua-
tion phases.'05 Clinical trials rarely report long-
term follow-up data, but evidence suggests a
greater benefit with longer periods of treatment.
Drug withdrawal should probably be completed
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slowly over 3-6 months to minimize the risk of
relapse.

Benzodiazepines have been a long-standing
treatment for insomnia. Their action depends on
binding to a benzodiazepine binding site on the
benzodiazepine -GABA - chloride channel. When
this channel opens, sedation ensues. A new class of
drugs, cyclopyrrolones, also bind to this channel
and exert a hypnotic effect. Zopiclone has an
efficacy similar to that of temazepam in patients
with insomnia.'06 Moreover, zopiclone does not
adversely affect psychomotor function, and this
agent causes less daytime anxiety than triazolam.'07
Lack of data about zopiclone's long-term effects
and its high cost remain the major disincentives to
the would-be prescriber.

Recent concern about psychomotor distur-
bances, such as paranoia and memory disturbance,
has led to the withdrawal of triazolam in the UK.

(ii) Depression When faced with a depressed
patient, three important questions must be asked.
First, is the patient suicidal? If so, immediate
referral to a psychiatrist is required. Second, is the
patient psychotic? If so, then an antipsychotic drug
may be needed. Third, is the patient elderly? This
should exclude use of agents that have important
anticholinergic side effects. A summary of new
drugs used in the treatment of depression is shown
in Table II.

Lofepramine is structurally similar to imipra-
mine and is a non-specific monoamine reuptake
inhibitor. There are few anticholinergic, cardio-
toxic, and sedative effects with this drug. Efficacy
studies show comparability with imipramine and
amitripthyline.'08 Lofepramine has clear advan-
tages in elderly patients and should be the first-line
agent in this age group for non-psychotic depres-
sion.
Younger patients with biological symptoms -

insomnia, loss of both appetite and weight, and
decreased libido - require drug therapy and tri-
cyclic antidepressives remain the treatment of
choice for such individuals. Any new drug must
have proven efficacy both acutely and in the
long-term. Selective serotonin reuptake inhibitors
(SSRI) are strong competitors for first-line agents
in the UK, a position they now hold in the USA.
Fluoxetine, a bicyclic antidepressive, was the first
SSRI to become available.'09 Steady-state concen-
trations are reached after 4-6 weeks of treatment
and suicidal ideation has been reported,'10-112
although cause and effect remain unproven."3
Fatal interactions with monoamine oxidase inhib-
itors have been reported,"4 and fluoxetine may be
arrhythmogenic in elderly patients."5

Second-generation SSRIs are now available.
Sertraline has a product licence for prophylaxis
against relapse of depression,"6 and is claimed to
be psychoneutral with none of the stimulant pro-

Table II New antidepressive agents

Drug Dose Indications Side effects Comments

Lofepramine 140-210 mg Elderly patients with Mild anticholinergic side A definite advance in
daily mild to moderate effects and reversible treatment of elderly

depression changes in liver depressed patients
function

Fluoxetine 20-80 mg Mild to moderate Headache, weight loss,
daily depression and nausea, vasculitis,

bipolar disorders anxiety, insomnia,
suicidal ideation,
transient sexual Likely to become
dysfunction

Sertraline 50- 200 mg Acute and chronic Nausea, diarrhoea, first-line agents for
daily depression; tremor, dizziness, mild to moderate

prophylaxis against sexual dysfunction depression
recurrence

Paroxetine 20-50 mg Mild to moderate Nausea, somnolence,
daily depression; anxiety sweating

with depression
Viloxazine 300-400 mg Few, efficacy Nausea (25-50%)

daily unconfirmed
Amoxapine 100-300 mg Few Anticholinergic effects, There are no good

daily convulsions, reasons to select these
hypotension, drugs for use outside
hyperprolaetinaemia, of fliniealtrials
neuroleptic-associated
side effects
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perties that have been attributed to fluoxetine. A
24 h half-life reduces the risk of adverse effects with
introduction of monoamine oxidase inhibitors,
which can be prescribed week after discontinuing
sertraline. Few comparative trials are available.
Paroxetine may have greater efficacy than imipra-
mine"7 and anticholinergic, cardiotoxic and
psychomotor side effects are uncommon."6 Long-
term safety and efficacy studies remain few and far
between for these newer agents.

Viloxazine and amoxapine'08 have little to
recommend them. Amoxapine is associated with
extrapyramidal side effects, tardive dyskinesia, and
neuroleptic malignant-syndrome. Viloxazine may
prove to be beneficial in depressed alcoholics."8
Again, lack of comparative data precludes clear
recommendations about use of these agents. The
clinical potential of RIMA (reversible inhibitor of
monoamine oxidase A-type) drugs remains uncer-
tain.'09

(iii) Psychoses Psychosis may refer to a schizo-
phrenic (-like) state or to a severe form of affective
disorder, most typically a bipolar (manic-depres-
sive) illness. We shall focus on drugs that may be of
value for patients with schizophrenia.
Although the anti-psychotic effects of chlor-

promazine were discovered in 1950, the last 40
years have seen comparatively little progress in
drug therapy for schizophrenia. The dopamine
hypothesis has remained the central dogma that
drives neuroleptic research and non-specific drugs
with uncomfortably broad side effect profiles have
continued to be developed. Anticholinergic
actions, hypotension, seizures, and extrapyramidal
effects (parkinsonism, akathisia, acute dystonic
reactions and tardive dyskinesias), together with
neuroleptic-malignant syndrome, all limit the long-
term tolerance to and efficacy ofneuroleptic agents.
However, a new era of antipsychotic drug

research emerged in the early 1990s. The edifice of
the dopamine hypothesis has been under severe
attack"9 and is now, at least, partly discredited.
Newer drugs belong to a poorly defined, but clearly
separate, group designated 'atypical' antipsycho-
tics. These drugs often have dopamine-receptor
specificity with little sedative action and few extra-
pyramidal side effects. The two major new drugs to
evaluate are clozapine and remoxipride.

(a) Clozapine Clozapine has a wide spectrum of
activity and is an antagonist at D l and D2
receptors and axl and a2 receptors, as well as 5-HT2,
HI-histamine, and muscarinic sites. However,
clozapine exerts only weak antagonism at dopa-
mine receptors in the basal ganglia and limbic
forebrain and so lacks acute extrapyramidal side
effects. Tardive dyskinesia also seems rare.'20 This
dibenzodiazepine is licensed for the treatment of

schizophrenia unresponsive to other agents.'21
The main source of concern about this drug

centres around its unusual adverse-reaction profile.
The cumulative frequency ofagranulocytosis is 1%
at 1 year and this effect may have a genetic basis.'22
Such a potentially fatal complication can be pre-
vented by weekly white cell counts during the initial
18 weeks of treatment followed by fortnightly
assessments thereafter.'23 Compliance with this
protocol is ensured by patient registration with the
Clozaril Patient Monitoring Service. Seizures
occur in 3-4% of patients receiving moderate
doses of clozapine and are dose-dependent; cardio-
vascular toxicity may take place with too rapid
titration. Only psychiatrists may prescribe cloza-
pine and the monitoring requirements make this
drug prohibitively expensive.

(b) Remoxipride Remoxipride is a substituted
benzamide that is selective for central, especially
extrastriatal, D2 receptors. This new drug has
comparative efficacy with haloperidol in the treat-
ment of both positive and negative symptoms of
patients with acute and chronic schizophrenia,
including those with severe psychosis. A once daily
oral preparation is available and peak plasma
concentrations are achieved within 1-2 h after
intramuscular injection.

Extrapyramidal symptoms and sedative effects
are substantially fewer with remoxipride and its
efficacy is maintained over 12 months. Cognitive
function seems to be improved, whereas haloperi-
dol diminishes intellectual performance. Morever,
neuroendocrine responses to single doses of rem-
oxipride are minimal.'24 Prevention of relapse in
chronic schizophrenics remains to be established,
but advantages over more traditional neuroleptics
seem clear.'25 Remoxipride seems a real advance in
antipsychotic drug therapy.

(c) Miscellaneous therapies P-Blockers may have
the potential to reduce both aggression and anxiety
among schizophrenic subjects.'26 Moreover, prop-
ranolol may benefit patients with akathisia.'27
Risperidone is a dopamine D2 and 5-HT2 anta-
gonist; it improves negative symptoms and has few
extrapyramidal effects. 128 Phase III trials are now in
progress. The benefits ofthe drug again point to the
importance of serotonergic systems in psychiatric
disorders. Amisulpride has equal efficacy with
haloperidol and fewer extrapyramidal actions.'29

Alzheimer's disease

The impact of Alzheimer's disease on patients,
their relatives, and accompanying medical services
is enormous. Large and increasing numbers of
patients are affected, and the incentive to find a
drug that might prevent or even delay the progress
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of this disorder is great. Not surprisingly, therefore,
many institutions and drug companies are striving
to find a therapeutic agent, and 12 drugs are
currently being reviewed by a special unit in the
American Food and Drugs Administration. One,
tacrine (tetrahydroaminoacridine), has been
reviewed after a positive clinical trial report in the
Lancet in April 1991,130 but was not approved.'3'

Alzheimer's disease is a disease of unkown
aetiology, but evidence points to a deficiency in one
of the neurotransmitter systems, notably the
cholinergic system.'32-134 However, neurochemical
abnormalities tend to be detected at necropsy and
may bear little relation to the situation at the time
disease becomes symptomatic. Furthermore, there
are several different neurotransmitter deficiencies
in Alzheimer's disease'35 and interest in other
systems such as those involving serotonin'36 indi-
cates that the search for the cause of Alzheimer's
disease may still be at an early stage. A cholinergic
deficit might offer the potential for corrective
therapy as in Parkinson's disease. Since acetyl-
choline has a short half-life, efforts have been
directed towards enhancing cholinergic activity by
giving precursors,'37"38 cholinergic agents,'39 and
anticholinesterases.'4""4' An alternative would be
to use acetylcholine-release promotors.'42 A group
of aminopyridines enhance transmitter release by
prolonging depolarization through potassium
channel blockade and increasing calcium influx.'43
Although these compounds have had some effects
in experimental models, they have not proved
effective clinically.'42
Meaningful research into new agents for the

treatment of Alzheimer's disease requires the
following.

1. The disease should be recognizable and diag-
nosable at a fairly early stage when it is most
likely to be reversible, treatable, or control-
lable.

2. The key abnormalities should be quantifiable
and changes should be susceptible to objec-
tive monitoring.

3. Any trial should be double-blind and long
enough to enable changes in the course of
disease to be reversed.

4. The drug should reach the relevant part of the
central nervous system, achieve an appropri-
ate tissue concentration, and produce a selec-
tive effect without distorting the whole of the
parasympathetic nervous system or some
other neurotransmitter system.

5. The impact of the drug should be on the
disease itself and not simply to modify secon-
dary factors such as mood or sleep patterns.
Clinical observation suggests that patients
who present with dementia may improve or
seem to improve in response to having infec-
tions cured, Parkinson's disease treated,

hypothyroidism corrected, or depression alle-
viated. Equally they may respond when unne-
cessary medications such as sedatives are
stopped.

6. The drug must be fairly long acting, easy to
administer, relatively inexpensive, and well
tolerated.

It is of interest that the study on 'Tacrine in
Alzheimer's disease' was accepted for publication
in the Lancet but did not convince the Food and
Drugs Administration.'3' Drug trials in Alzhei-
mer's disease are now becoming increasingly com-
plicated. In the Lancet paper, care has clearly been
taken over clinical trial technique, diagnosis,
documentation, monitoring of progress, and deter-
mination of drug dose. Sceptics may draw atten-
tion to the large number of evaluations that are
made and which increase the likelihood offinding a
'significant' P<0.05 difference. The duration of
treatment was only 13 weeks. Although patients
with Parkinson's disease may respond rapidly, and
therefore it is possible to produce symptomatic
improvements in neurological disorders with neuro-
transmitter deficiencies, a fundamental impact on
Alzheimer's disease seems likely to require pro-
longed therapy. Finally, 24 of 89 (27%) patients
were withdrawn (12 for abnormalities of liver
function tests) and 72% had side effects. These
figures illustrate the difficulties in obtaining long-
term follow-up data. The effects on liver function
tests have been evaluated further'" and it seems
that in many cases they return to normal spontan-
eously and do not recur.

It was entirely predictable that the progress
toward a suitable treatment for Alzheimer's disease
would be difficult. Many doctors take a nihilistic
approach and others may be overenthusiastic
about new developments. The tacrine paper must
be seen as both encouraging and a milestone on the
road to better clinical trials, The value of this
compound remains to be established. However, it is
probably a disservice to patients with Alzheimer's
disease and those who manage them to draw
conclusions from trials with too few patients. 14 or
from studies in which treatment was only given for
3 weeks'46 before concluding that 'THA has no
clinically important benefits'.

There are a large number of possible options'47
one or more of which may yield potential benefits.
Intramuscular desferrioxamine is one such avenue
that requires further investigation.'48 For the non-
specialist, there will be a need to combine an
understanding of the difficulties that face the
investigator with the requirement for clinical trials
that are well designed with clearly defined patient
groups, objective, relevant assessments, and ade-
quate treatment periods. '49 Inadequate trials will
lead to a situation in which deluded doctors are
treating demented patients.
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