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Hypertensive patients over the age of 60 years were admitted to a double-blind
placebo-controlled trial. Patients in the actively treated group received a combined
potassium-losing and -sparing diuretic (triamterene 50mg plus hydrochlorothiazide
25mg; n = 416); this dose could be doubled and methyldopa (up to 2g, daily) was
added in 35% of patients when blood pressure remained high. The placebo group
(n = 424) received matching capsules and tablets. Adverse effects were assessed in the
double-blind period of the trial by calculating the incidence of abnormal biochemical
results, investigator reports of diseases and prescriptions of concomitant therapy and a
self-administered symptom questionnaire completed by patients. in 1000 hypertensive
subjects over 60 years of age, 1 year of active treatment would prevent 11 fatal
cardiac events, 6 fatal and 11 non-fatal strokes and 8 cases of severe congestive heart
failure. No unexpected adverse treatment effects were observed. A significant excess
incidence rate (per 1000 person years) was found in the active group compared with
placebo for: (1) impaired renal function, a serum creatinine > 180 umol/l (2.0 mg/di);
{2) mild hypokalaemia, a serum potassium <3.5mmol/l; (3) reports of gout; and (4)
an elevated serum uric acid >0.52mmol/l in men or >0.46 in women. Elevated
blood sugar and prescriptions for hypoglycaemic drugs tended to be more frequent
in the actively treated group, but this difference was not statistically significant. In
both grouns, there was a low incidence (<7 per 1000 person years) of anaemia and
depression and diseases of the liver, gall bladder or pancreas. More patients reported a
dry mouth, blocked nose and diarrhoea in the active treatment group compared with
placebo (P < 0.05). Dry mouth and diarrhoea were associated with methyldopa rather
than diuretic. We conclude that the adverse effects do not outweigh the benefits of
treatment in preventing stroke events, cardiac deaths and heart failure.
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Introduction

The European Working Party on High Blood Pressure in
the Elderly (EWPHE) carried out a double-blind random-
ized placebo-controlled trial of antihypertensive treat-
ment in 840 patients over the age of 60. The principal
results have been published previously [1] and showed a
significant reduction in cardiovascular mortality in the ac-
tively treated group compared with placebo. Subsequent
analyses showed that these reductions applied to both
men and women but decreased with advancing age, with
minimal treatment effect shown in patients over the age
of 80 years [2]. However, a comprehensive assessment
of the benefits of treatment requires that adverse effects
are also considered. These may range from an increased
morbidity to symptomatic side effects. In this paper, we
present the results of analyses of adverse effects.

Methods

The study protocol has previously been published in de-
tail [3]. In summary, patients aged over 60 years, with a
sitting blood pressure on placebo within 160-239 mmHg
systolic and 90-119 mmHg diastolic, were randomized
to double-blind treatment. In the active treatment group
(n = 416), therapy started with a capsule of a di-
uretic (50mg triamterene plus 25mg hydrochloroth-
iazide, daily); after 2 weeks, the dose could be increased
to two capsules per day and, if the blood pressure re-
mained high after 1 month, methyldopa tablets (500 mg)
were added, starting with half a tablet daily and increas-
ing to four tablets daily. In the placebo group (n = 424),
placebo capsules and tablets were matched to active
treatment in taste, shape and colour.

Information on concomitant diseases and symptoms was
recorded at entry to the study and at yearly intervals, and
coded according to the 8th Revision of the International
Classification of Diseases (ICD) {4]. Details of concomi-
tant non-antihypertensive therapies and routine labora-
tory values were available at entry and at 3-monthly inter-
vals throughout the trial. Drug therapy was coded both by
generic name and class of therapy. All coding was blind to
the randomized treatment. This information on disease,
symptoms and therapy was also recorded when the pa-
tient left the trial, either at the time of its termination in
July, 1984, or for a study-terminating event or defaulted
from follow up.

Patients were asked to complete a questionnaire at en-
try and at each yearly visit. All questions had been pub-
lished previously and were shown to be sensitive either
to changes in blood pressure or to be associated with
antihypertensive drug treatment [5-7]. Questions on the
following symptoms were included: faintness, sleepiness,
hours of sleep, weakness in the limbs, a slowed walk-
ing pace, headache, blurred vision, depression, diarrhoea,
nocturia, dry mouth, nasal stuffiness, nausea, poor mental
concentration and vivid dreams. Where appropriate, the
questions had a time duration of the preceding 3 months
and were translated from English into the various Euro-
pean languages, then translated back by a person who

had not seen the original English version until an accept-
able agreement was obtained.

Two countries and four centres within other countries
did not collect questionnaire data. The countries with
patients completing questionnaires were Finland, United
Kingdom, Belgium, Italy, The Netherlands, Ireland, Por-
tugal and Federal Republic of Germany.

Method of analysis

The incidence of diseases was established as follows. At
entry to the trial, ICD codes were examined and only pa-
tients with no record of the particular ICD code were
included, i.e. the analysis was restricted to ‘new’ cases.
All follow up record forms for each patient, including
the study termination form and death certificate when
appropriate, were examined for the specific ICD code.
The first ICD code entry was taken as the initiation of
the disease or symptom. The number of patient years
until the first event was recorded for each patient. For
patients with no event, the total number of person years
in the trial was recorded. Incidence rates were calculated
in the usual manner, as the number of events per person
years at risk. Prescription rates for non-antihypertensive
therapy and incidence rates for abnormal laboratory val-
ues were also established in this way, taking only the first
record of a particular prescription or an abnormal value.

Incidence rates for various diseases, symptoms and pre-
scriptions were compared according to the randomized
group, using rate differences and their 95% confidence
intervals. The analysis was an ‘on randomized treatment’
analysis, not an ‘intention to treat analysis' as data were
not available for the latter. The questionnaire data were
analysed according to the prevalence of symptoms at
given time intervals according to randomized treatment.

Results

Incidence of disease during the trial

Conditions occurring with a rate >5 per 1000 person
years in either treatment group are given in Table 1. An
excess of clinical reports of gout (F < 0.05) was found in
the actively treated group. Diabetes was also more com-
mon, but the 95% confidence intervals incivded zero rate
difference. Clinical reports of headache were significantly
fewer in the actively treated group (P < 0.01). The in-
vestigators tended to report depression more frequently
in the actively treated group, an increase of 7 per 1600
person years (95% confidence intetval, —0.5 to + 13.9).

Both the active and placebo treatment groups had simi-
lar rates for malignant neoplasms ( <20 per 1000 person
years), fractures (12 per 1000 person years) and diseases
of the stomach and gall bladder (<7 per 1000 person
years). Anaemia, Parkinsonism, disorders of the pancreas
and liver disease had an incidence of <5 per 1000 per-
son years.

Incidence of abnormal laboratory biochemical values

As shown in Table 2, in the active treatment group, the
rates of elevated serum uric acid and serum creatinine
and low serum potassium were higher (P < 0.001) than
in placebo-treated patients. Abnormal glucose tolerance
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Table 1. Incidence of disease (ICD 8th revision) by randomized treatment.

Rates per 1000 person years

Disease (ICD codes) Active (n) Placebo (n) Rate difference, A—P (95% CI)
All malignant neoplasms (1400-2090) 146 (20) 178 (22) =32 (—130, +6.46)
Diabetes mellitus (2500) 224 (29) 16.2 (20) +6.2 (—4.8, +17.2)
Fractures (8000—8299) 125 (17) 123 (15) +0.2 (—4.34, +44)
Disorders of stomach (5310-5369) 74 (10) 58 (7) +1.6 (—47, +7.9)
Gout (2740) 51 (7 08 (1) +4.3* (+ 02, +84)
Dementia (2990) 58 (8) 24 (3) +3.4 {(—=15; +8.3)
Gall bladder (5740-5760) 3.7 (5) 52 @ -20 (=73, +33)
Headache (7910) 07 (1) 64 (8) — 57" (=103, -—11)
Dizziness (7805) 7.4 (10) 57 (7} + 1.7 (—4.5, +7.9)
Depression (7902) 140 (19) 73 @ +6.7 (=05 +139

*P < 0.05, **P < 0.01, difference between active and placebo rates. A, active; P, placebo; Cl, confidence interval.

test results tended to occur more frequently on active
treatment.

Incidence of concomitant drug treatment

The incidence of concomitant drug treatment was simi-
lar in the placebo- and active-treatment groups for most
drugs, with the exception of B-blockers for short-term
use ( <3 months), which were prescribed less frequently
in the active group; 5 per 1000 person years on active
treatment compared with 13 per 1000 person years on
placebo (P < 0.05). Again, a tendency for diabetes to be
more common on active treatment was reflected in an in-
crease in hypoglycaemic drugs; 22 per 1000 person years
on active treatment compared with 15 per 1000 person
years on placebo (95% confidence intervals for the dif-
ference, —4 to + 17).

Questionnaire data

Response rates were calculated for the participating cen-
tres overall, and by treatment type and sex.

The response rate was 59% at 1 year, 61% at 2 years and
64% at 3 years. The number of patients declined with
length of follow up (due to deaths, withdrawals and stop-
ping of the trial), so that Ly 5 years, questionnaire data
were available for 113 out of 178 patients. Data for years
4 and 5 after entry have not, therefore, been presented

Table 2. Incidence of abnormal biochemical values.

due to the small number of questionnaires in each treat-
ment group.

Since other workers have shown that women tend to
have higher reporting rates for symptoms, it was impor-
tant to check for bias in the questionnaire data, occurring
due to a differential response rate by men and women
in the treatment groups. A very similar response rate for
men and women was found.

Table 3 shows the prevalence of symptoms in the active-
and placebo-treatment groups up to year 3. Certain symp-
toms were significantly more common on active treat-
ment than placebo: a dry mouth (and the complaint that
this symptom interfered with eating), nasal stuffiness and
diarrhoea.

Symptoms significantly associated with active treatment
were further investigated by comparing patients on active
diuretic with those on active diuretic plus methyldopa at
years 1, 2 and 3. A dry mouth was significantly related to
treatment with methyldopa plus diuretic (57% at year 1
and 60% at year 3) compared with diuretic only (27%
at year 1 and 40% at year 3; P < 0,001 and P < 0.05,
respectively). A dry mouth interfering with eating was
reported consistently higher by patients on methyldopa
plus diuretic (23%, 20% and 19% at years 1, 2 and 3, re-

Rates per 1000 person years

Abnormal values Active (n) Placebo (n) Rate difference, A—P (95% Cl)
Serum uric acid

> 0.52 mmol/l men, > 0.46 mmol/l women 793 (85) 127 (14) +66.6°* (+485, +848)
Glucose tolerance test

Blood sugar > 10 mmol/l (both at 1 and 2h) 295 (23) 202 (15 +9.3 (=65 +25.1)
Serum creatinine

2180 pmol/l (2.0 mg/dl) 333 42 98 (12) +23.4° (+11.8, +350

2220 pmol/l (2.5 mg/dl) 83 (11) 58 (7 +25 (—40, +9.0

2365 pmol/l (3.0 mg/dl) 1.5 (2) 16 (2 —-0.1 (—4.1, + 3.0
Serum potassium

> 5.0 mmol/l 384 (48) 50.1 (54) -11.7 (—333, +33

<3.5mmol/l 1158 (122) 451  (50) +70.8* (+46.7, +94.8)

*P < 0.001, **P < 0.0001, difference between active and placebo rates. A, active; P, placebo; Cl, confidence interval.
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Table 3. Prevalence of symptom reporting (%).

Active Placebo

1 year 2 years 3 years 1 year 2 years 3 years
Symptoms (n = 150) n=129) n=113) (n =138 n=111) n=282
Dry moutht 37 41* 48" 34 25 26
Dry mouth interferes with eatingt 12 14° 12 8 6 5
Vivid dreams 22 24 25 26 21 16
Poor concentration 10 12 7 1 10 9
Slower walking pace 30 30 28 29 31 20
Sleepiness 34 11 29 k1| 32 32
Faintness n 27 26 29 23 24
Depression 22 18 23 26 17 15
Weak limbs 32 30 26 31 28 32
Blurred vision 27 25 23 25 29 24
Nasal Stuffiness 3 24 22 21 23 18
Nausea 9 13 5 7 13 15
Diarrhoea 28 24 23 18 18 20
Headache 30 29 25 33 36 30

*P < 0.05, **P < 0.01, versus placebo; ¥, mainly associated with methyldopa; n, number of questionnaires completed by year and treatment group.

spectively) compared with diuretic alone (6%, 11% and
8%; P < 0.05). Diarrhoea was also associated more with
methyldopa plus diuretic (36%, 30% and 34% at years 1,
2 and 3, respectively) compared with diuretic only (25%,
21% and 16%; P < 0.05 at year 3).

Discussion

Overall, no unexpected side effects of active treatument
were found. Hypokataemia, glucose intolerance and in-
creased serum uric acid and creatinine levels have fre-
quently been reported in elderly patients treated with
diuretics [8-11] and in interim reports from this trial
[12,13]. The importance of the data presented in this
paper is the quantification of adverse drug effects which
allows the ‘Overall Balance Sheet’ to be drawn up. The
problem remains of comparing important benefits with
adverse effects of treatment that range from the relatively
trivial to more serious. Table 4 shows that in 1000 hyper-
tensive subjects over 60 years of age, 1 year of treatment
with tdamterene plus hydrochlorothiazide, and with ad-
ditional methyldopa in one-third, would prevent 11 fatal
cardiac events, 6 fatal and 11 non-fatal strokes and 8 cases
of severe congestive heart failure. However, active treat-
ment was also associated with four clinical reports of
gout, nine of diabetes (an abnormal glucose tolerance
test), 23 of an elevated serum creatinine > 180 pmol/i, 71
of mild hypokalaemia (serum potassium < 3.5 mmol/1),
71 self-reports of diarrhoea and 124 of dry mouth. Most
would agree that the benefits of treatment outweigh the
disadvantages, but the adverse effects must be considered
further.

Hyperuricaemia is a risk factor for gout and in the
EWPHE trial an excess of clinical gout was reported on
active treatment, 4 cases per thousand person years. The
relationship of hyperuricaemia to renal disease is not
clear; renal function may be impaired by hyperuricaemia,
or hyperuricaemia may be a consequence of impaired
renal function. Renal stones have been found in 4-73%

of patients with hyperuricaemia including those without
gout [14]. It has also been suggested that triamterene
may independently contribute to the formation of renal
stones [15-17] although Jick et al [18] found no evi-
dence of an increased incidence of urinary stones in a
large epidemiological study relating hospital admissions
for this condition to prescription use. No cases of renal
stones were reported in the EWPHE trial although the
presence of asymptomatic stones cannot be excluded.

Table 4. Difierence between active and placebo treatment in 1000 pa-
tients treated for 1 year.

Numbers
Benefit
Fatal cardiac events -11*
Fatal cerebrovascular events -6
Non-fatal cerebrovascular events i i
Severe congestive heart failure -8
Risk (adverse effects)t
Gout +4
Mild hypokalaemia K+ < 3.5 mmol/l} +71
Abnormal serum creatinine 2 180 umol/l (2mg/dl) +23*
Diabetes +9
Dry mouth +124*
Diarrhoea +71*

P < 0.05, **P <0.001, **P < 00001, difference between active and
placebo rates. 1; A full description of these conditions is given in the text.
Adverse effects were considered to be associated with diuretic treatment,
with the exception of dry mouth and diarrhoea which were mainly as-
sociated with methyldopa.

Deteriorating renal function on active treatment was also
shown by an average rise of 15 pmol/l in serum creatinine
compared with no change in the placebo group. The inci-
dence of abnormally high creatinine levels, > 180 pmol/I
(2mg/dl), occurred in 42 patients on active treatment
compared with 12 on placebo, an excess rate of 23 per
thousand person years, (P < 0.0001). There was a ten-
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dency for these levels to be sustained. Of the 42 active
patients with a reading during the trial of >180 pmol/i
(2mg/dl), 21 had at least one further reading during the
trial of this value or above, 10 patients had a further read-
ing of >130umol/1 (1.5mg/dl) and 11 patients had no
further readings. Similarly, of the 12 placebo patients with
a creatinine level > 180 pmol/l (2 mg/dl), 8 patients had
at least one further reading of this value or over and three
patients had readings of >130 umol/1 (1.5 mg/dl). How-
ever, considering all patients, in only two on active treat-
ment and two on placebo did serum creatinine levels rise
as high as >265 pmol/1 (3 mg/dl). A protocol withdrawal
criteria was an increase of serum creatinine of >100%.
Five patients on active treatment and one on placebo
were withdrawn for this reason. One patient on active
treatment and none on placebo died from renal disease.

Despite the use of potassium-sparing diuretic, potas-
sium levels fell in the actively treated group. An in-
creased incidence of abnormally low potassium values
(<3.5mmol/1) was found in 122 patients on active treat-
ment compared with 50 on placebo, an excess rate of 71
cases per thousand person years. The prognostic signifi-
cance of hypokalaemia remains uncertain. In a substudy
of the Medical Research Council (MRC) trial, ventricu-
lar ectopic beats were found to be significantly higher
in those receiving long-term thiazide treatment than their
age- and sex-matched controls [19]. Short-term treatment
with bendrofluazide alone did not increase the number
of extra systoles, but a lower ectopic rate was observed
in the group treated with bendrofluazide plus potassium
supplementation for the same period. The overall results
of the MRC trial did not show any important increase in
cardiac mortality as a result of diuretic treatment. The rel-
ative risk for sudden death in men receiving bendroflu-
azide was 1.4 compared with placebo (95% confidence
interval, 0.8-2.3) and, in the first year of treatment, 3.4
(95% confidence interval, 0.9-15.4) [20], and Miall and
Greenberg [20] suggested that any possible coronary
hazard from thiazide diuretics was concentrated in the
first year. No adverse effect on cardiac events in actively-
treated patients was seen in the EWPHE trial; moreover,
cardiac mortality was significantly reduced on active treat-
ment. It is possible that this difference in diuretic effect
was due to a lower level of potassium depletion in the
EWPHE trial (reduction of 0.2 mmol/l) compared with a
reduction by bendrofluazide of 0.6 mmol/l in the MRC
trial.

We have previously described a deterioration in glucose
tolerance on active treatment compared with placebo
[11] in all patients entering the trjal. The present anal-
ysis excluded patients with glucose intolerance at entry
and showed a small but non-significant deterioration with
active treatment. Moreover, fasting glucose levels rose on
average by 5 mg/dl on active treatment compared with no
change on placebo [12]. The clinical importance of these
increases can be judged from the incidence of physician
reports of diabetes and the number of new prescriptions
for hypoglycaemic drugs. There were 29 physician re-
ports of diabetes on active treatment and 20 on placebo,
a rate excess of 6 per 1000 patient years on active treat-

ment (95% confidence interval, —5 to + 17). Similarly,
28 patients on active treatment received a new prescrip-
tion for hypoglycaemic drugs compared with 18 in the
placebo group, a rate excess of 6.7 per 1000 patient years
(95% confidence interval, —4 to + 17). These data sug-
gest that the consequence of a rise in glucose on active
treatment is an annual excess of 6 patients in 1000 devel-
oping diabetes considered worthy of treatment, while in-
cluding untreated abnommal glucose tolerance tests gives
an excess rate of 9 cases.

There was no evidence of an excess of diseases of the gall
bladder, pancreas or liver with active treatment. Other
studies have provided conflicting evidence on the associ-
ation between thiazide diuretic use and increased risk of
cholecystitis [21-23]. Pancreatitis has also been reported
as an adverse effect of thiazide treatment [24,25] and liver
damage with methyldopa [26,27].

Clinical reports of iron-deficiency anaemia occurred at
a similar rate in both groups. No case of haemolytic
anaemia or thrombocytopenia was reported in the
present trial.

The incidence of cancer was similar on both active and
placebo treatment. The rates were comparable to those
described for the community [28]. This does not agree
with other data where hypertensives had lower cancer
rates than the general population [29].

An excess of two well known side effects of methyldopa
was reported: dry mouth and diarthoea. A comparison
with either placebo or diuretic showed no increase of
sleepiness, nocturia or weak limbs, occurrences which
have been recorded in other studies with methyldopa
[30].

In long-term randomized trials, double-blinding, such as
in the EWPHE trial, allows a more accurate assessment of
adverse events in contrast to single-blind trials where it
is difficult to ascribe adverse consequences of treatment
impartially due to investigator bias. Moreover, adverse ef-
fects reported in most trials are based on prevalence data.
In the present trial, the calculation of incidence rates (of
abnormal laboratory values, investigator reporting of new
diseases and concomitant medication) provides a more
valid measure of the magnitude of treatment effects com-
pared with placebo.
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