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THE EFFICACY OF INDAPAMIDE IN HYPERTENSIVE PATIENTS
FAILING TO RESPOND TO A 3-BLOCKER ALONE
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Summoty: A double blind, piaceha controfied, crass aver study was carnied out 1o evalunte the eflicocy and safety of 2.5 mg
indapamicdn m 24 hyprrtensne patients fahng o tospand (o oxprenolol alone, An additinnal 6 patients were assessed by amdulatorny
blood pressine incontings over a 15 hour peaod with 8 Remier A12,000 semi nutomatic sphygmomanometer. On overage, indapamide
reduced supine blood pressure by 18.5/10 mm Ha and standing blood pressure by 19.6/8.9 mm Hg. The ambirlatory recordings corviad
out in 6 patients detectrd a (all in ciastolic pressine not ohserved using clinic readings in these 6 patients, sugyesting that this is 8 more
seasitive method of detecting antihypertensive effect.

Thrse responses were net associnted with significant changes in hent rate or body weight and there was no significant postural
fnll in Mood pressine, No serious side effects were tepoted, Changes it samim potassiurm, chloride and urate similnr to those scen with
ffinetics weee ohsrived. 1hese resuits suggest that indapamida is 8 useful and safe sdjunct (o 8 adrenoceptor blocking therapy for uncon

neolled hy pertension.
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Introduction

Indapamicle has an antihypertensive eflect in
animals (1, 2} and man (3.5}, the precise mechanism
of which is not known, Although it has diuretic ef-
fects (G B), a reduction in vasculat reactivity com-
patible with direct vasodilation due to calcium an-
tagonisi has also been shown {2, 9, 10). Clinical-
ly the drug is not associated with the side-effects
generally seen with vasodilator monotherapy.

Indapamidae has heen shown to be more effective
than chlorothiazide {11} or frusemide (12) when us-
ed on its own, and as eflective as a combination
of amilotide and hydrochlurothiazide (Moduretic™ )
when used in combination with a variety of other
antihypertensive agents {3).

This study is a double-blind placebo-controlled
study of the efficacy of indapamide when added to
oxprenolol monotherapy in patients not controlled
on this drug alone.

Patlonts and Methods

Twenty four patients with benign essential
hypertension, whose blood pressure was uncontroll-
ed (diastolic blood pressure > 95 mm Hgyg) despite
tricatment with oxprenolol (Slow-Trasicor™ ) for at

Indapamide - oxprenolol - Remler ambulatory blood pressure recording - hypertension

least 4 weeks were studied. Informed consent was
obtained from patients and the protocol was approv-
ed by the Hospital Ethics Committee. Patients were
randomly allocated to placebo or indapamide and
crossed-over to alternate treatment after 8 weeks.
A fixed dose of 2.5 mg indapamide was used for
the duration of the study and patients continued on
their initial oxprenolol dose which ranged from 160
to 480 my/day. Assessments were made at basaline
{at least 4 weeks of treatment with oxprenolol) and
at 4 and 8 weeks of each treatment phase. We
report hete the data obtained at the end of each
8-week phase.

On cach visit body weight, supine and standing
systolic and diastolic blood pressure {5th phase) and
heart rate were recorded. Single readings of blood
pressuie were obtained after 10 minutes’ rest in the
supine position and after two minutes standing. All
blood pressure readings were made using a
Hawksley random-zero sphygmomanometer. Un-
wanted effects were recorded at each visit. Blood
urea, serum creatinine, sodium, chloride, potassium,
calcium and urate were estimated at baseline and
at the end of each treatment phase.

The mean age of the patients was 51.9 years
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lrange 36 G 7) and theit mean & SEM baseline weight
was 70.56 & 21.0 ky. Dinta were anadysnd using Stu-
dent’s "t’ test lor paited data.

An additional 6 patients were further studied by

indirect ambulatory blood pressure recordings before -

and duwring each treatment phase with the Remler
M2,000 semi-automatic recorder {13, 14). This
device records blood pressure during waking howrs
only. Mean ambulatory recordings and clinic recon)
inys tor cach period were compared by linear regres-
sion analysis. The howrly recordings for active druy
and placebo periods were compared by Student's
t' test.

Results

Twenty three patients completed the study - |
patient was withdravn as she required an emergen-
cy hysterectomy. Baseline values and rosults of
treatinent with indapamide are compared wilh
placebo in Table 1. On indapamide, supine blood

pressure  {systolic/diastolic) was 18.5% 5.3/
10.0 £ 2.3 mm Hyg lower than on placebo. Standing
blood pressue was 19.6 % 5.6/8.9+ 2.7 mm Hg
lower on the active uteatment. Magnitude of
response varied considerably and in 5 patients there
was a change in diastolic pressure of less than 5
mm Hg.

There were differences in response depending on
whether patiets started on placebo ot indapaimide
{Table 1i}. Although the level of supine blood
pressure was similar following 8 weeks on in-
dapamide, the baseline level was lower in those
starting tieatment with indapamide angd the values
for systolic blood pressure did not return to baseling
following the placebo phase.

Ambulatory recording

The pattern of howrly blood pressure readings is
shown in Fig. 1. There was a positive cornrelation
between Remler ambulatory recordings and clinic

Table I:  Alean blond pressure tespanse 1o indapamids and ovprenolol at 8 weeks. Values are masns £ SEM; n=23; p volues are
indapanvide ngninst placebo
Baseline phase Placeho phase Traatment phase
toxprenoiol alone) [ovpienolol 4 placebol) {oxprenolol + indapamide) P
sop 186.5+6.4 183.6+5.4 165.1 £ 6.4 <0.01
Supine nspP 103.3+1.3 108.9+ 1.6 98.9* 2.3 <0.001
"R 67.7%1.2 721%+1.6 70.7*‘.9 n.s.
e e SO, o e e et e e e e et o e
sop 180.7 4 5.8 175.5 + 6.8 155.9 & ')I.o <0.005
- R VU O U Ry A UESE
Standing nep 1130+ 1.6 1M1.3+1.8 102.4+ 2.6 <0.005
1N 735+ 1.6 76.4 % 21 76.3+ 1.9 n.s.
Table II:  Commparisan of supine baseline dnta and binod pressure response in group 1 who received placebo first and group 2 who

received indapamide first. Values are mean & SEM

Group ¥, n= 11

sBp
bpp

Group 2, n—=12

sop
oobr

Basrline phase
loxprenvlo! alone)

183.4 +8.2
1104+ 1.8

Bascline phnse
(nvprenolol alone)

1843 +100
106.3+ 1.9

Placebo phasn

foxprenolol + placebo)

193.56%£7.3
112.2%2.7

Placebo phase

(oxprenolol + placebo)

1747471
1058+ 2.6

Treatment phase
{oxprenolol +indapamide)

165.6 * 7.3
99.1+3.2

Treatment phase
{oxprenolol + indapamide)

164.7 £10.6
98.7 £ 3.6
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Fig. 1. Ambulatory houtly response in systotic ar thastofic blood
pressura on indapamide (*- -- .} compared to placebo
{0.-- .0}, {Values are means for the number of patients

who made recordings at any particuler hour).

recordings both for systolic {r = 0.63) and diastolic
{r=0.43) blood pressure. Remler recordings at
baseline were lower than clinic recordings by an
average of 26 mm tlg for systolic blood pressure
and 4 immm Hg for diastolic blood pressure (Table W),
Although there was no significant change in clinic
blood pressures in these 6 patients. univariate
analysis of the mean hourly recordings for the group
during ambutatory recording showed a significant
fall in diastolic blood pressure (P <0.01) but not for
systolic blood pressure {0.1>F>0.05).

Side-effects and laboratory investigations

There were few unwanted symptoms and the an-
tihypertensive effect was not associated with any
change in body weight, One patient complained of

an altered sleep pattern with early morning waken-
ing which persisted for the active period and resolv-
od on placebo therapy. A second patient on active
treatment complained of an intertupted sleep pat-
tern with unusual dreams, lasting for 5 days.

There were statistically significant falls in serum
potassium and chloride levels and a significant rise
in serum wric acid on indapamide (Table IV}, but the
mean levels remained within normal limits. Four pa-
tients who had nounal baseline potassium levels had
levels below 3.6 mmol/l at the end of the in-
dapamide phase and.} of these had a level of 2.9
mmol/l.

Fable 1V:  Mean values Tor biochemical parameters on placebo ard
inapanude

Placebo (8 weeks) Indapamice
Parameter (mmol/l {nunol/f) P
Potassitnn 4.2+012 3.8+ 011 <0.0?
Chitoride 101.0% 0.48 99.9+ 0.61 <0.001
Urate 0.37 £ 0.02 0.42 % 0.02 «<0.005
Discussion

The results of this study show that indapamide
is an effective antihypertensive agent when given
to patients who are inadequately controlied on a g3-
adrenoceptor blocking agent alone. The fall in supine
systolic blood pressure and diastolic blood pressure
due to indapamide of approximately 10 % from
baseline is similar to the percentage falls in blood
pressure seen when indapamide is used as the sole
agent in either short- (15-17) or long-term studies
{18-20). Although more effective than diuretics {11,
12, 21), its antihypertensive effect in combination
with a g-adrenoceptor blocking agent is not as great
as that seen with existing vasodilators (22-24).

Table lll:  Comparison of mean clinic recordings with mean of ambulatory recordings in 6 patients

Baseline
(oxprenolol) Placebo Indapamide P

SYSTOLIC

Clinic 173+ 259 158+ 199 153+ 23.4 >0.05

Remler 147 + 32.0 139 %+ 15.2 135+ 15.6 >0.05
DIASTOLIC

Chinic 106 £ 105 100 £ 50 93+ 46 >0 05

Remler 102+ 200 98+ 13 4 91 £ 86 <0Mm
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The difference in response between those start-
ing on placebo and those starting on indapamide,
although partially due fo a difference in baseline
values, was also due t$ a 'hang-over’ of drug ef-
fect throughout the placebo phase in group 2. This
effect has been documented with other drugs, in-
cluding indapamide {25,726).

The time cowrse of response to indapamide is in-
teresting in that the drug has a long half-life {27)
and a duration of actioh in excess of 24 hours in
animals. Although a 24-hour profile of blood
pressure control has not been studied, ambulatory
recordings (Fig. 1} confirm a prolonged action. In ad-
dition the ‘hang-over’ effect sugyests an action
which cannot be expl?ined by the long hall-life
alone.

The Remler detected diug-induced changes in
diastolic pressuie that were not apparent with
clinical measurement. The lack of effect on am-
bulatory systolic blood pressure is probably due to
the comparatively low lLvels of systolic pressure in
the ambulatory recordings.

Side-eflects were uncommon. Steep disturbances
previously described (1G) occurred in 2 patients and
suggest a central effect. The statistically significont
rise in serum urate and fall in serum potassium and
chloride are similar to changes with thiazide
ditretics. Although the fa!l in potassium did not pose
problems clinically, it was greater in some individuals
than that previously do¢umented by Demanet et al.
(18).

We conclude that low-dose indapamide is an ef-
fective and safe antihypertensive agent when com-
bined with a g-adrenoceptor blocking drug.
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