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marketed; the two seem comparable in their effects. The
standard course is 50 mg weekly to a total of 1 g. Possibly
the earlier treatment is started the better the result. 14
McKenzie has advocated lower doses of gold, though the
incidence of side effects has proved similar.'5 Maintenance
treatment is useful, but its frequency is still debated. 16
Rothermich et al stated that four weekly injections were not
sufficient and would result in many cases of relapse. 17 Griffin
et al, however, found that improvement was equally well
maintained with two or four weekly intervals between 50
mg maintenance injections, and that toxicity was less with
the four weekly intervals.'8
The mode of action of gold is still not clear; the thiol

group may be the important part of the molecule rather than
the metal.'9 The drawback of intramuscular gold is its
considerable toxicity: rashes are especially common and up
to one third of patients have to be withdrawn early in the
course; few maintain their treatment for two years.5 Neither
the toxicity nor the effectiveness is related to plasma
concentrations of the drug.20-22 Resistance to treatment has
been ascribed to the binding of gold to metallothionein in
cells.2" Side effects, particularly proteinuria, are associated
with the HLA antigen DR3, while to some extent DR7 is
protective, but the associations are weak and do not
correlate with the severity of adverse reactions.2425
The new oral preparation of gold, Auranofin, has been

extensively investigated. It avoids the disadvantage of
intramuscular injections, but absorption of gold from
Auranofin is variable and relatively poor: most of the dose
passes out in the faeces. Total gold concentrations in the
blood during treatment are considerably lower than after
intramuscular gold. Free gold concentrations, however,
may be comparable between treatments. The blood half life
of Auranofin varies between 10 and 30 days, and only a
small fraction of the dose is excreted by the kidneys. The
side effects of Auranofin are less than of intramuscular
gold2627-good news for a drug which has been associated
with more iatrogenic mortality per prescription than any
other antirheumatic preparation.28 The main adverse
reaction is diarrhoea.26 Analysis of several thousand patients
treated with oral gold shows that a rash (which occurs in a
third of patients having intramuscular gold) is produced
half as commonly, alopecia (which is much less frequent)
twice as often, taste disorders and stomatitis about equal,
and thrombocytopenia half as commonly. Albuminuria
occurs with a similar incidence of 4-5%.

Oral gold is an active preparation compared with
placebo,29 and appears comparable in efficacy with hydroxy-
chloroquine.30 The optimum dose appears to be 6 mg daily,
best given in two divided doses of 3 mg.31 32 One interesting
finding is that Auranofin will suppress adjuvant arthritis in
rats-in contrast with other second line agents, including
intramuscular gold33-suggesting that it may essentially be a
non-steroidal anti-inflammatory agent. Its diminished
potency and fewer side effects compared with intramuscular
gold may be due to the fact that only 15-25% is absorbed.34
Little experience with Auranofin has been reported in
diseases other than rheumatoid arthritis, but it may be
helpful for patients with psoriatic arthritis35-as may
intramuscular gold36-with no greater risk than in rheuma-
toid arthritis of toxic skin reactions.37
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The third drug in hypertension
Evidence suggests that prolonged control of raised blood
pressure will prevent the complications of stroke and renal
impairment, and to a less extent myocardial infarction.'-3
The choice of a first line drug in patients with mild to
moderate hypertension usually lies between a I adrenoceptor
blocking drug and a thiazide diuretic. Opinion is, however,
turning against the prolonged use of thiazide diuretics, at
least in the high doses currently used.4 If neither of these
agents alone controls pressure satisfactorily the conventional
practice is to give them together, either as separate tablets or
in a combined preparation. But what should the doctor do if
treatment with diuretics and 13 blockers together fails to
control the blood pressure? Should he wipe the therapeutic
slate clean and start again, or is there a place for adding
a third drug to the regimen? Here the increased risk of
poor patient compliance with complicated drug regimens
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(especially in the elderly) has to be balanced against an
expectation of the benefits of improved control.
The stratagem of progressively ordered addition of hypo-

tensive drugs to control blood pressure is known as "step
care." Diuretics and 13 blockers (or 13 blockers and diuretics)
are widely accepted as the first two steps, but there is little
consensus on the third, although an arteriolar vasodilator is
often given. Several years ago, Koch-Weser and his colleagues
put forward a convincing argument for the combination of a
vasodilator, a 1B blocker, and a diuretic.5 They suggested that,
while lowering peripheral vascular resistance and hence blood
pressure, administration of a vasodilator leads to a reflex
increase in the activity of the renin-angiotensin-aldosterone
axis and of the sympathetic nervous system. This results in
fluid retention-which tends to negate the fall in pressure
(hence the use of a diuretic)-and in an increase in the heart
rate (hence the use of a 13 blocker).

If we accept the case for a vasodilator as the third step,
which vasodilator should we use? In a recent study from
Glasgow and Sheffield of 238 patients whose blood pressure
was not controlled with bendrofluazide 5 mg a day and
atenolol 100 mg a day, hydralazine, minoxidil, and prazosin
(vasodilators), methyldopa (which acts centrally), and the
combined a and 13 blocking agent labetalol were compared.6
Reassuringly, all third line active drugs were more effective
than placebo. Minoxidil was more effective than the others,
whose potency was similar. Potency, however, is not the only
consideration in the risk versus benefit argument on anti-
hypertensive treatment, and adverse effects and patient
acceptability are equally important. When these aspects were
taken into account hydralazine emerged as the best third line
drug, with prazosin a close second. Minoxidil was effective in
patients with less severe hypertension. Methyldopa was less
acceptable than either prazosin or hydralazine.
The paper states that all treatment regimens were agreed

with the pharmaceutical companies who supplied the drug.
The regimen for labetalol (which has 13 blocking activity)
entailed the withdrawal of atenolol immediately before
labetalol administration in a starting dose of 400 mg twice
daily. The incidence of adverse effects with this regimen was
high, and in terms of acceptability, labetalol came bottom of
the list. This advice on dosage from the manufacturers of
labetalol is surprising, because evidence suggests that the
drug is both effective and well tolerated if the dose is built up
progressively from 150 or 200 mg a day.78

Hydralazine has long occupied an equivocal position in the
treatment ofhypertension in Britain. Its effectiveness has not
been questioned (especially in a step care programme), but
the incidence of adverse effects, especially drug induced
lupus, has given rise to concern.9 Cameron and Ramsay have
reassessed this problem in a recent study of 281 patients who
had been taking hydralazine for about 51 months.10 After

three years' treatment the incidence of lupus was almost 7%,
and they confirmed that the phenomenon was dose depen-
dent: no cases were recorded in patients taking 50 mg
hydralazine a day, but the incidence in patients taking 100
mg a day was 5 4% and it was doubled to 10-4% in those on
200 mg a day. (The doses of hydralazine used in the Glasgow
and Sheffield study cited earlier ranged from 25 to 200 mg a
day, but the study lasted only six months, which is probably
too short to see the development ofdrug induced lupus.) The
incidence of lupus was higher in women (12%) than men
(3%); in women taking 200 mg hydralazine a day the three
year incidence was 19%. Knowledge ofthe patient's acetylator
phenotype did not entirely prevent this complication.
(Hydralazine induced lupus is most frequent in patients who
are slow acetylators of the drug; paradoxically, these are the
patients who respond best to it.) The authors conclude
that the incidence of hydralazine induced lupus is unaccept-
ably high when it is prescribed according to current
recommendations.
The findings of these two important studies make the

choice of a third line drug in hypertension difficult, and with
the introduction oftwo other groups ofagents the philosophy
of triple therapy needs to be reassessed. Angiotensin convert-
ing enzyme inhibitors show therapeutic potential in all grades
of hypertension, especially when combined with diuretics
(but not necessarily ,1 blockers) and they may simplify anti-
hypertensive treatment. The role of the calcium channel
blocking drugs, as first, second, or third line drugs, is less
easy to define.

Perhaps the best indication of the way that antihyperten-
sive treatment will move in the next few years will come from
studies of the effectiveness of hypotensive drugs in the
primary prevention ofischaemic heart disease. Combinations
of hypotensive agents will, no doubt, continue to be used,
but the constituents of the therapeutic cocktail of the future
are uncertain.
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