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Picking a Diuretic

The introduction of the potent "loop" diuretics, principally
frusemide, represented a major advance in diuretic therapy
since refractory oedema due to severe cardiac failure1 or
chronic renal failure2 became amenable to treatment. Their
short duration of action and the early onset of diuresis also
made them particularly suitable for intravenous use in
emergency situations such as acute left ventricular failure.3

In most other areas of medical practice requiring the long-
term administration of diuretics the moderately potent drugs
-principally the benzothiadiazine derivatives-are probably
to be preferred for several reasons. The first point is efficacy.
At normal dosages the natriuretic and diuretic properties of
the thiazides and frusemide have been shown to be similar in
terms of 24 hour salt and water excretion in subjects with
normal renal function.4 It follows that almost all patients
requiring a diuretic can be well-controlled with one of the
thiazide group.5 Only when renal function falls to below 20%
of normal do the thiazides become ineffective,6 and in this
situation the loop diuretics are particularly valuable.7 8
The thiazides have been particularly useful in the long term

management of patients with essential hypertension, and
though claims have been made9 for the usefulness offrusemide
as an antihypertensive agent it usually has to be given twice
daily owing to its short duration of action. No study with
frusemide has clearly shown superiority over the thiazides
in this respect, and when hydrochlorothiazide and frusemide
were compared in a properly designed double-blind crossover
trial the antihypertensive effect of frusemide was found to be
less marked.10 The consensus ofcurrent opinion is, therefore,
that the thiazides are probably more efficacious in hyperten-
sion. The longer time course of action of the thiazides is one
obvious explanation why this should be so, with once daily
dosing being a further advantage. In terms of diuretic and
antihypertensive action there is very little to choose between
the longer established thiazides and the other moderately
potent nonthiazide diuretics such as chlorthalidone, clorexo-
lone, metolazone, and mefruside.

Secondly, there is little evidence that the long term meta-
bolic consequences of diuretic therapy such as hypokalaemia,
hyperglycaemia, and hyperuricaemia are any more or any
less prominent in any particular group of diuretics. Potassium
depletion is probably more a function of the underlying
pathophysiological state for which the diuretic is prescribed
than of the diuretic itself. Precipitation of diabetes,' 12
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worsening of the diabetic state in known diabetics,'3 14 and
diabetic coma,'5 16 are features common to treatment with
both the potent and moderately potent diuretics. Hyperuric-
aemia occurs in most patients irrespective of the diuretic used,
though acute gout is fairly uncommon. Serious volume
depletion is more likely to occur with the rapidly acting ''loop"
diuretics when used in patients with normal renal function;
and though this complication has also been reported'7 during
chlorothiazide therapy the patient's dietary salt had been
severely restricted and a large dose of the drug had been given
every day.
Third is the question of cost. The thiazides are considerably

cheaper than the other moderately potent diuretics or loop
diuretics such as frusemide. For example, one year's treat-
ment with 5 mg bendrofluazide/day (which is cheaper but no
less effective than the other thiazides) costs only a quarter of
the equivalent treatment with frusemide.

Last but not least is the patient's convenience. The rapid
onset and short duration of action of loop diuretics are clearly
desirable when a rapid diuresis is indicated, and when given
in the evening to patients with chronic heart failure the short
duration of action can ensure a good night's sleep undisturbed
by nocturia or breathlessness. Equally, however, these
features of their action are inconvenient to the majority of
ambulant patients on chronic diuretic therapy, in whom a
gentler but equally effective diuresis would interfere less with
their daily commitments.
There are no fewer than 20 different diuretics available for

prescription, and when diuretic combinations with potassium
supplements and potassium sparing agents are included the
list extends to 40. With such a large number of diuretics, most
of which are in the moderately potent group, the current'8
prescribing figures for diuretics in Britain might be thought
surprising. They show that in 1973 31 million prescriptions
for frusemide were issued compared with 6 million for benzo-
thiadiazines in total-suggesting a substantial degree of
inappropriate prescribing. Clearly a reminder of the real
virtues of the simpler diuretics is timely.
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Antituberculous Drugs
and the Liver
The clinician is faced with a difficult problem of management
when a patient receiving drugs develops signs of hepatic
damage. He cannot always be certain that the reaction is due
to the therapeutic agent rather than to a coincidental viral
hepatitis or some other unrelated cause, but he is reluctant to
continue treatment with the risk of precipitating severe hepatic
necrosis. Probably the commonest clinical situation in which
this arises is in patients being treated with antituberculous
drugs, for many of these compounds (with the notable
exceptionl of streptomycin) appear to be prone to produce
liver damage. The broad spectrum of hepatic dysfunction
ranges from slight rises of serum aspartate aminotransferase
(SGOT) in otherwise asymptomatic patients to severe
hepatocellular necrosis. An asymptomatic rise in the SGOT
has been shown to occur in 10-20% of patients given chemo-
prophylaxis with isoniazid.2 3 In contrast, clinically overt
hepatitis with jaundice is much less common in patients
taking this drug, with an estimated incidence4 of about 0*1%.
Fatal cases are even rarer, though they tend to be remembered
more.

Hypersensitivity reactions to para-aminosalicylic acid (PAS)
causing fever, rashes, and lymphadenopathy occur in up to
5% of patients on the drug,5 and in 40% of these cases the
SGOT becomes raised.6 If the drug is not withdrawn at an
early stage in the reaction a florid hepatitis may occur, which
has a reported5 mortality of 21%. However, isoniazid and
PAS are commonly used together in the treatment of tuber-
culosis, and it is often difficult to decide which, if either, of
the two drugs is to blame. Similarly, pyrizinamide and
ethionamide are almost invariably used in combination with
other antituberculous agents, which makes the 5-10% inci-
dence7 of overt and subclinical hepatitis reported for both of
these drugs very difficult to interpret. Similar problems exist
in the interpretation of the 20% reported incidence of
asymptomatic raised SGOT levels8 and 8% incidence of
jaundice9 in patients receiving rifampicin, since this drug is
very frequently given with isoniazid.

Certain clinical features may help to distinguish hepatic
damage due to antituberculous drugs from a viral hepatitis,
and these have been highlighted in a recent study by Rossouw
and Saunders.'0 In a retrospective analysis of 7492 patients
they found that 35 developed hepatitis which could reasonably
be attributed to antituberculous drugs. PAS was implicated
in 16 cases, PAS or isoniazid in a further 12, isoniazid alone
in three, and ethionamide in one. In four other cases multiple
drugs were thought to be implicated. The overall mortality
was 17%, to which all drugs contributed equally with the
exception of PAS, where no deaths occurred. All reactions
became apparent within the first three months of starting

treatment-in agreement with other reports-though there
are a few well-documented cases in which hepatic damage
occurred at four and five months.1' Most cases, and especially
those associated with PAS, were preceded by prodromal
symptoms with gastrointestinal disturbances and features
suggestive of a generalized hypersensitivity reaction, such as
rashes and arthralgia. Lymphadenopathy occurred in 40% of
cases attributed to PAS, and in many cases eosinophilia and
atypical mononuclear cells were common haematological
findings. These, together with other allergic manifestations,
helped to differentiate the illness from viral hepatitis in nearly
90% of cases. In contrast, such allergic manifestations have
been less commonly associated with hepatitis ascribed to
ethionamide,'2 pyrizinamide,7 and rifampicin,9 and the
clinical features of cases occurring with isoniazid have often
been indistinguishable from those of viral hepatitis.'1 13 14
Histological appearances on liver biopsy can never provide
conclusive proof of a drug-induced lesion, but features such
as eosinophilic infiltration, granulomata, and fat deposition (if
the patient is not a heavy drinker) are all suspicious pointers.'5

Certain combinations of antituberculous drugs may be
especially likely to lead to hepatic necrosis. In Rossouw and
Saunders's paper'0 hepatitis was generally more severe in
patients receiving PAS and isoniazid than in those on PAS
alone. In another study'6 disturbed hepatic function occurred
in 35% of patients taking rifampicin and isoniazid-an inci-
dence more than three times higher than in those on rifampicin
and ethambutol.
One way of pinpointing the cause of hepatic damage is by

way of a diagnostic challenge.'0 Patients should be observed
closely from the start of therapy and all drugs stopped imme-
diately should symptoms suggestive of hypersensitivity or
hepatic damage occur. After the reaction has settled a small
single test dose of one of the agents may be given and liver
function tests monitored over the ensuing week. If no abnor-
malities are observed a full therapeutic dose of the drug is then
given for a further week with continued monitoring of liver
function tests. The procedure is then repeated in turn for each
of the antituberculous agents under suspicion, since sensitiza-
tion may occur to more than one drug.4 Once the offending
agent has been identified desensitization may be attempted
with multiple small doses of the drug.4 5

If the patient's tuberculosis is so severe that a break in
therapy is considered unjustified on no account should the
same drugs be continued, for the risk of precipitating fatal
hepatic necrosis is high, and corticosteroids provide little pro-
tection.'7 In this situation the use of drugs such as ethambutol,
cycloserine, and capreomycin, which have little propensity to
cause hepatic damage,7 18 may be considered. Cross-sensitivity
may occur between drugs which are chemically related, as are
isoniazid, pyrizinamide and ethionamide,'9 20 and all these
agents should be avoided if a reaction occurs to one of them.

Routine monitoring of SGOT levels in the early months of
antituberculous therapy has been advocated to provide early
warning of adverse reactions, and there is evidence that by
such screening the development of severe hepatic damage
from pyrizinamide may be prevented.2' However, this is
difficult to carry out on a large scale, and even if performed at
weekly intervals may not provide adequate warning of a
rapidly developing hepatitis. The situation is further compli-
cated by the fact that mild rises in SGOT in asymptomatic
patients taking isoniazid2 3 and rifampicin22 may be self-
limiting, which poses the problem of whether these drugs
should be stopped in patients showing such abnormalities. In
such monitoring schedules, blood samples should be taken
before the morning dose when drug levels are lowest because
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