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Progressive hypokalaemia in elderly patients taking three
thiazide potassium-sparing diuretic combinations for
thirty-six months

Nick Sawyer* and Roger Gabriel
St Mary's Hospital, Praed Street, London W2 JNY, UK.

Summary: Three different thiazide potassium-sparing diuretic combinations were given to elderly
patients for heart failure. Eighty patients received their allocated combinations for 3 years and had 6-
monthly measurements of plasma potassium. A further 84 were recruited for study but 29 died within
6 months and 55 had to be withdrawn from the trial. The triamterene-containing preparation was
discontinued most frequently (6/44) because of hypokalaemia (plasma potassium <3.0mmol/1);
amiloride (5/44) and spironolactone (1/47). The median fail in plasma potassium over 3 years in
those patients not withdrawn because of hypokalaemia was similar in each case (P>0.05) and
possibly failed to reach significance because of the withdrawal rate (9%). The trend was for a
greater fail in those patients taking triamterene. The spironolactone-containing preparation may be
the least unsatisfactory of the three.

Introduction

Thiazide-induced hypokalaemia is well known,' but
there is debate about its clinical importance.2 3
When attempting to prevent hypokalaemia a
potassium supplement may prove adequate.4 A
potassium-sparing drug may be preferable and has
an additive diuretic effect,5'6 although none is
totally satisfactory.7 -9 Thiazide potassium-sparing
diuretic combinations are amongst the most widely
prescribed drugs especially in the elderly.10 The
three most commonly prescribed preparations are:
spironolactone 50mg + hydroflumethiazide 50mg
(S/HFT-Aldactide 50); triamterene 50mg+ hydro-
chlorothiazide 25mg (T/HCT-Dyazide) and amilo-
ride 5mg+ hydrochlorothiazide 50mg (A/HCT-
Moduretic).
The use of potassium-sparing diuretics combined

with thiazides has been studied in hypertensive
patients in the short term"I -15 and by one group in
the long term.'6 Chronic effects in patients with
heart failure have received little attention and these
three combinations have not previously been com-
pared directly with each other. We have compared
the long term effects of the above preparations on a
group of elderly patients from both a clinical
perspective and with reference to the effects on
plasma potassium concentrations.

Patients and methods

Patients with cor pulmonale or ischaemic left
ventricular failure, who received their first dose of a
loop diuretic at the time of admission and required
continued treatment, were considered for the study.
Right or left ventricular failure was diagnosed using
standard criteria. 17,18 No patient was taking
digoxin; all patients with cor pulmonale were
receiving beta, agonist therapy. The recruitment
period was 17 months, beginning in mid 1981. The
study finished in the spring of 1986.

Exclusion criteria were: age <65 years, previous
diuretic therapy, steroid-dependent airways disease,
diabetes mellitus or hypertension, hepatic or renal
disease, serum creatinine > 130,umol/A, plasma
potassium <3.5mmol/I and daily diuretic require-
ment in excess of bumetanide 1 mg or frusemide
40mg. Verbal consent to participate in the trial was
obtained. The design had been approved by the
District Ethical Committee.
On discharge from hospital the loop diuretic was

changed to one of the three study combinations.
Patients were randomly allocated to receive one
tablet of S/HFT, two tablets of T/HCT or one
tablet of A/HCT and were followed-up for 3 years.
Beta-agonist therapy was continued in all patients
with cor pulmonale. Potassium supplementation
and dietary advice were not given. The patients'
general practitioners were informed of the study and
asked not to alter therapy unless in an emergency.
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Patients were seen in a general medical clinic by
one of the authors (RG) within 4 weeks of dis-
charge and remained under his care for the
duration of the study. They were weighed under
standard conditions, examined to ensure that heart
failure was controlled and compliance with treat-
ment assessed by direct questioning and tablet
counts. Patients were seen frequently for repeat
prescriptions and at 6, 12, 18, 24 and 36 months
urine was tested for glucose and blood sampled.
Plasma potassium concentrations were measured in
the routine chemical pathology laboratory. The
coefficient of variation of the assay was 1.1% at a
concentration of 4.0 mmol/l.

Criteria for withdrawal were: failure to comply
with treatment, hypokalaemia (plasma potassium
< 3.0mmol/l), development of diabetes mellitus (gly-
cosuria and random glucose >11.0 mmol/l), side
effects of the trial drugs or worsening heart failure.
The X2 statistic and Wilcoxon's paired and un-

paired tests were applied as appropriate. The data
were not normally distributed and hence medians
and interquartile ranges are quoted. The inter-
quartile range includes 50% of values recorded with
25% lying above the upper figure and 25% below
the lower.19 We compared results of analysis of
combined data with findings from patients with left
ventricular failure and cor pulmonale individually
because beta-agonists may reduce plasma potassium
concentrations.20

Results

One hundred and sixty-four patients began the
study. Twenty-nine died before the first 6 month
appointment and they are not considered further.

Biochemical data were therefore available for
analysis from 135 patients (Table I). Between 6 and
36 months after starting treatment 22 patients died,
19%, 18% and 11% of those taking S/HFT, T/
HCT and A/HCT respectively (Table II). Eight
patients were lost to follow-up. These losses from
the groups were not significantly different from one
another. Twenty-five of the 135 patients (18%)
were withdrawn from the study during this time.
Hypokalaemia (<3.0 mmol/l) was responsible for
12 of these withdrawals: 6 taking T/HCT, 5 taking
A/HCT and one taking S/HFT. The rate of with-
drawal of patients taking the spironolactone-con-
taining preparation just failed to reach significance
compared with either of the other two com-
binations (0.1>P>0.05). Half of the withdrawals
due to hypokalaemia whilst taking T/HCT occurred
in the first year (3/6) whereas there were no hypo-
kalaemic withdrawals before 18 months in those
patients taking A/HCT or S/HFT. Although
median plasma potassium concentration fell
similarly irrespective of beta-agonist treatment,
hypokalaemic withdrawals were more common

among those taking beta-agonists (5/37 compared
with 7/98; X2= 1.23, P>0.25).

Further analysis was confined to the 80 patients
having completed 3 years of the trial. There was no

significant difference in median weight at allocation
and at the end of the study. Initial median plasma
potassium concentration and interquartile range
was 4.1 (3.8-4.3) mmol/l and the final 3.5 (3.2-
3.7) mmol/l. The fall in plasma potassium over time
is shown in Table III.
At 36 months half the patients taking S/HFT and

A/HCT had plasma potassium concentrations of
3.5mmol/l or less but 75% of those taking T/HCT
were below this value (Table III). Conversely,

Table I Demographic details of the 135 patients who survived more than 6 months after entering the trial

Combination*
S/HFT T/HCT A/HCT

Total patient number 47 44 44
Sex Male 24 24 25

Female 23 20 19
Left ventricular failure 31 22 23
Cor pulmonale 16 22 21
Age (years) 72 72 73

(65-82) (66-84) (64-86)
Plasma potassium (mmol/l) 4.0 4.0 4.0

(3.5-4.9) (3.5-5.1) (3.5-5.0)
Serum creatinine (pmol/l) 109 109 111

(62-128) (67-128) (58-128)
*See text for abbreviations. Median values on entry to the study are shown for all variables with range in brackets. The
potassium is the mean of results on admission and just prior to discharge. There was no significant difference between
plasma potassium concentrations in men and women.
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Table II Outcome of the 135 patients who survived 6 months or more of the study.
Combination*

S/HFT T/HCT A/HCT Totals
Hypokalaemia <3.5mmol/l at any time in trial
Withdrawals:
Hypokalaemia
Diabetes
Side effects
Worsening heart failure

Total withdrawals
Cause of death

Ischaemic heart disease
Cor pulmonale
Other

Total deaths
Lost to follow-up
Completed 3 years

11 12 19 42

1 6 5 12
1 1 2

2t 1- 3
2 4 2 8
5 11 9 25

2 1 2 5
2 4 - 6
5 3 3 11
9 8 5 22
4 2 2 8

29 23 28 80

Total patients 47 44 44 135
*See text for abbreviations. Side effects: tgynaecomastia; thyperkalaemia and hyponatremia.

Table III Median plasma potassium concentrations in mmol/l with interquartile ranges for the 80 patients completing
the trial

Months
Combination* and number of subjects 0 6 12 18 24 36

S/HFT 4.0 4.1 3.9 3.8 3.6 3.5
29 (3.9-4.2) (3.9-4.3) (3.8-.2) (3.6-4.0) (3.5-3.9) (3.3-3.7)

T/HCT 4.2 .4.1 3.9 3.8 3.6 3.3
23 (3.7-4.5) (3.9-4.4) (3.7-4.1) (3.5-4.0) (3.5-3.8) (3.1-3.5)

A/HCT 4.0 4.0 3.9 3.7 3.6 3.5
28 (3.9-4.2) (3.7-4.1) (3.6-4.0) (3.5-4.0) (3.3-3.9) (3.1-3.7)
*See text for abbreviations.

plasma potassium was 4.0mmol/l or more in 3
patients treated with S/HFT and in 4 each of those
who took T/HCT or A/HCT. There was no signifi-
cant difference at any time in plasma potassium
concentration between those patients taking beta-
agonist therapy and those who were not.

Discussion

We have shown that median plasma potassium
concentrations fell progressively in our 80 patients
over 36 months of treatment. We found that S/
HFT caused least hypokalaemia, T/HCT the most
and A/HCT an intermediate amount. The failure of
the differences to reach statistical significance is
probably due to withdrawal of patients because of
severe hypokalaemia.

Because the patients were seen frequently, had
their tablets counted and were questioned regarding

therapy, it is improbable that any additional
diuretic or potassium supplement was prescribed by
a general practitioner.
The thiazide dose was equipotent because we

used two tablets of T/HCT and only one of each of
the other preparations.21 The quantities of
potassium-retaining drugs in the combinations
studied may not be precisely equivalent.14,15,22
Nevertheless our principal aim was to determine the
long term effects of the three most commonly
prescribed thiazide potassium-sparing diuretic com-
binations in patients with oedema. The median fall
in plasma potassium concentration in our 80
patients (0.5mmol/l over 3 years) was very similar
to that found in patients in the Medical Research
Council Trial who took bendrofluazide 10mg
daily.23 This suggests little benefit from the
potassium-sparing component of the combinations
which is contrary to the advice given in Prescribers'
Journal in 1985.24 Our figure of 0.5mmol/l may be
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an underestimate because of the withdrawal of 12
patients whose plasma potassium fell below
3.5 mmol/l.
Moderate hypokalaemia (< 3.5 mmol/l) developed

in 42 out of 135 elderly patients receiving the study
drugs for more than 6 months for heart failure.
Severe hypokalaemia ( < 3.0 mmol/l) developed at
up to 36 months after starting treatment. This
conflicts with the observations of Morgan and
Davidson,1 who cited short term studies except for
one which lasted 2 years, but is supported by other
published work.2 Dietary potassium intake in this
elderly population living in a deprived inner city
area may have been inadequate.
We recommend that plasma potassium should be

assayed within 6 months of starting elderly patients
on therapy with any of these combinations and
then regularly for the duration of treatment.

The spironolactone-containing preparation
appears least likely to induce hypokalaemia. Twelve
patients had to be withdrawn because of hypokal-
aemia and because no preparation caused signifi-
cantly more withdrawals than any other, a Type-II
error25 may have accounted for our inability to
show statistically significant differences between
them. If it had been acceptable to continue treat-
ment in all patients for 3 years it is probable that
we would have shown significantly less hypokal-
aemia with the spironolactone-containing pre-
paration than with the others.
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