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Hyponatraemia during treatment
with chlorpropamide and Moduretic
(amiloride plus hydrochlorothiazide)

Chlorpropamide occasionally causes low serum sodium concentra-
tions, and thiazide diuretics commonly do so. When a thiazide is
combined with the potassium sparing diuretic amiloride, urinary
sodium excretion is increased,' enhancing the risk of hyponatraemia.
We describe eight patients with symptomatic hyponatraemia who were
taking both chlorpropamide and Moduretic (amiloride 5 mg plus
hydrochlorothiazide 50 mg). In addition, we measured serum sodium
concentrations in patients attending a diabetic clinic.

Case reports

Over five years we collected eight cases of hyponatraemia in patients
concurrently taking chlorpropamide and Moduretic, seven of whom were
admitted as emergencies (four under AMZ). The table gives relevant details.
At presentation none of the patients were dehydrated or oedematous and
none were taking excessive doses of the drugs. Hyponatraemia was severe:
the single outpatient had a serum sodium concentration of 129 mmol(mEq)/l,
but the highest concentration in an inpatient was 122 mmol/l. In two cases
epileptic seizures supervened.

In four patients we knew the serum sodium concentration before they
had started the second drug, and in three this was normal. In two patients
other factors may have contributed to their hyponatraemia. One of these
patients was mildly hypothyroid and taking phenformin. The other was
taking bendrofluazide 10 mg daily, but her serum sodium concentration
returned to normal after Moduretic was stopped.

All the patients were managed by stopping the offending drugs, although
two continued taking chlorpropamide. Only two needed more active manage-
ment. One, in status epilepticus, was given intravenous hypertonic saline
and demethylchlortetracycline, which was also given to another patient.
Clinical and biochemical improvement was rapid. An elderly woman (case 2),
who had been confused and off balance for four months, became mobile
and orientated five days after stopping the drugs.

Patients attending diabetic clinic-Of the patients aged over 40 attending
our diabetic clinic, 64 were taking chlorpropamide, 20 Moduretic, and 289
neither. The mean (SD) serum sodium concentrations were 138-8 (3.7)
mmol/l in the group taking chlorpropamide, 138-1 (3 0) mmol/l in the group
taking Moduretic, and 139-7 (3-6) mmol/l in the group not taking chlorpro-
pamide or Moduretic. The mean concentrations in the groups taking
chlorpropamide and Moduretic were each significantly lower than the mean
in the group not taking the drugs (p < 0 05; one tailed t test).

Comment

Moduretic and chlorpropamide are widely used. A patient taking
both is receiving three agents, each of which can depress serum sodium
concentration. In about half of the reported cases of hyponatraemia
induced by chlorpropamide the patients have simultaneously been
taking diuretics.' Synergism between chlorpropamide and a thiazide
has been described in one patient in whom the hyponatraemic effect
of chlorpropamide and a diuretic together was greater than the sum
of the effects of each drug used separately.4 Our experience suggests
that hyponatraemia due to this combination may not be as rare as
previously thought, though we have found only one other report of
hyponatraemia in a patient taking chlorpropamide and Moduretic.
It might be argued that Moduretic alone caused the hyponatraemia in
six of our eight patients. Nevertheless, the data on the two remaining
patients suggest that both drugs were important. The serum sodium
concentration in one of these patients dropped by 5 mmol/l (to 135
mmolIl) when Moduretic was given and by a further 19 mmol/l
when chlorpropamide was added. The second patient had hypo-

natraemia while taking chlorpropamide with a serum sodium concen-
tration of 130 mmol/l, which dropped a further 13 mmol/l when
Moduretic was added. Our experience suggests that the combination
of chlorpropamide and Moduretic is potentially dangerous.

Several of these cases have been reported to the Committee on
Safety of Medicines, which has not previously been notified of this
interaction. The manufacturer of Moduretic has also been informed.

In our study of diabetics aged over 40 we found that the mean serum
sodium concentration in patients taking chlorpropamide was 0 9
mmol/l lower than in the controls, and in patients taking Moduretic
it was 1 6 mmol/l lower-that is, over 10% of the normal range. This
suggests that both chlorpropamide and Moduretic may reduce mean
sodium concentrations in diabetics.

We thank Professor R Hoffenberg, Dr A D Wright, and Dr C W F Clarke
for permission to publish details of their cases and Mrs K Nock for typing
the manuscript.
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Details of cases

Chlorpropamide Serum sodium
concentration (mmol/l)

Case Age Duration Duration of
No (years) Sex of treatment Dose (mg) treatment with Presenting features At presentation Finally

Moduretic

1 69 M 8 years 500 4 days Malaise, postural hypotension, vomiting 116 137
2 73 F 10 years 500 11 months "Going off her feet" for 4 months, confusion for 4 weeks 113 138
3 77 M 7 months 500 7 months Confusion for 4 weeks 118 139
4 74 F 9 days 500 4 years Weakness, vomiting, headache 116 138
5 63 F 20 days 250 12 months Malaise 129 139
6 46 F 5 years 250 3 weeks Status epilepticus 108 135
7 57 F 13 years 250 3 years Grand mal fit 122 141
8 62 M 11 years 200 3 weeks Malaise, nausea, headache 117 142

Conversion: SI to traditional units-Sodium: 1 mmol/I = 1 mEq/l.

I6 Blockers and verapamil: a
cautionary tale

In the treatment of angina pectoris both 3 adrenoceptor blocking
agents and verapamil (a calcium antagonist) have been shown to be
effective. It is recognised that these drugs should not be administered
together intravenously, and nor should patients having chronic oral
treatment with one agent receive the other intravenously.' Never-
theless, whether f3 blockers and verapamil should be prescribed in
combination orally remains a subject for debate.2
We describe a patient with no evidence of obstructive coronary

artery disease who developed complete heart block, apparently as a
result of this drug combination.

Case report

A 44 year old man presented with a three year history of central chest
pain occurring both on exertion and at rest. He obtained unreliable relief
from trinitrin and had had several hospital admissions on account of severe
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