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mmHg off antihypertensive therapy. Patients
with any of the following were excluded from
participation: secondary cause for hypertension;
presence of clinically important cardiac, renal or
hepatic disease; history of myocardial infarction,
congestive heart failure or stroke within the
previous six months; drug or ethanol abuse;
poorly controlled diabetes mellitus; collagen
vascular disease; concurrent use of antipsychotic
or major tranquillizer therapy; or any serious
concurrent illness that would affect participation
in the study. Eligible patients were free of any
known sensitivity to ACE inhibitors and were
not receiving any medication that might affect
blood pressure. Written informed consent was
obtained from all participants before enrolment.

Of a total of 300 patients entered into the

before that day's dose of medication in order to
obtain the minimum (trough) blood pressure
value. Patients were asked to retum
approximately 6 h after tablet administration for
an afternoon blood pressure measurement in
order to obtain an estimate of the drug's peak
antihypertensive effect. Data analysis: The
primary outcome measure was the placebo-
corrected change in diastolic blood pressure for
each dose of perindopril at 6 and 24 h after
tablet administration. Data for changes in
systolic blood pressure were also analyzed. End-
point data from all eligible patients were
included in the efficacy analysis.

Table 2: Mean (+ SEM) baseline diastolic and
systolic blood pressure (BP) and changes from
baseline at first visit for placebo and each
perindopril dose group at 6 and 24 h after dosing

study, 249 were eligible for randomization to
perindopril 2, 4, 8 or 16 mg or placebo at the BP at 6 'BP at! ,
end of the four-week placebo run-in period. All h ' 24 h ; |
five groups (perindopril 2, 4, 8 and 16 mg and Chanz "Chan | —
placebo) had similar characteristics at baseline “Supine | Mean |7 =) Mean | [ BP ratio |
(Tablel). diastolic BP| BP L BP at [ | (24:6 |
. . ] bascline visit baseline visil[ h)*
Table 1: Characteristics of all patients randomized 996 995 |
to perindopril or placebo therapy Placebo | Lo'c | 48%| oo |18
Treatment : : !
Total |Placebo 2(:1=g group |16 mg Perindopri 1004 353
(n=249)| (n=50 Perindopril [(n=52) . 7o . A s
|00 50 4mg (n=p49)( g | a6 || z09 [T457) 109
8 mg (n=48) 4mg fg'g Sgare 1012 | - |
Sex o =0.7 |5.9** :
Male | 138 [ 25 |30 | 30 | 25| 30 8 mg l_fé).,' [1.1% '00"72:0 9'.7. 0.57
Fema 2 ¢ - =
Zs:ei LU EC N A S 16mg | 206 liazes| 07 | 3ve | 074 |
i 5342 [5122[5622%|512) 5142 e ,
_‘\‘vc.xg}n systolic BP
Male | [ oge3 |gox2] 91r2 |9242] 95-3 placebo | oot | -29 | BI3 {07
F“m\akj 82+4 |77+4| 79r3 |82+3| 833 = £2.3
Perindopril
:aSct;usticauy significantly greater (P<0.05) than 2 i 1;4.]7 7.5 523.56 271 043
and wo.f the other treatment group means. Age 15-4- —— 15; :
eight data are mean + SEM. 4 mg 40 .l 2*; _;,"" -4.7% 0.63
mgil‘ifd“‘“‘ Before entry, all patients 153.0 | -15 2 |-
taking a Complete' evaluatton_mc}udmg history 8 mg g 9"- i:’..i) 112+ 0.8
ardice and physical ~examination, electro- : *
“rdiogram, urinalysis, and hematological and 6 154.6=1] - [ 1542 | - .
mg |9 |1sser] 520 lggrs] O

:lllonc,zg?lcal laboratory tests to e)fclude any
ions B)l' important underlying medical condit-
Standarg 00d pressure was measured using 2
triplicage mercury sphygmomanometer in
Pasition after 10 min of resting in the supin®
Priman,' With readings taken 2 min apart. The
three g Outcome measure was the mean of the

se Sp ine blood pressure readings. Korotkoff

® 5 was used to determine the diastolic
Pressure, Blood pressure was measured by

sﬂecia] . . .
ly trained research nurses in the morning

‘Ratio of placebo-corrected reduction in BP at 24
versus 6 h; *Significant change from baseline
(P<0.05); **Significant change from placebo
(P<0.05)

Differences among treatment groups in
baseline values or changes from baseline for
continuous variables were analyzed using two-
way analysis of variance. Pair wise comparisons
with placebo were by Dunnett's test. Categorical

- data were analyzed using the X2 statistic. All
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1 »<0.05 was
data are eapressed as mean t SEM. P<0.05 wi

denoted  as  the  minimum level of statistical
sipnficance.
RESULTS

Randomization of patients to four dlﬂercpt
doses of perindopril or to placebo rgjsnllcd 4
smilar mean  systolic  and  diastolic  blood
pressure values at baseline for each S}ll’gTO\-'P
(Fable 2). At the final visit, perindopril 2 mg
once daily  significamtly  (P<0.05) lowered
diastolic blood pressure versus baseline 24 h
after tablet administration (Table 2). Doses of
perindopril 4 myg daily or greater also lowered
blood pressure significantly (P<0.05) more than
did placebo (Table 2). Doses of perindopril up to
8 my caused a progressive decrease in placebo-
corrected blood pressure at 24 h, with changes at
the 16 mp dose exerting no additional effect
(Table 2).

Changes in blood pressure at 6 h, the time of
perindopril's peak antihypertensive effect, were
similar in magnitude to those noted at 24 h
(Table  2). Perindopril 2 mg significantly
reduced diastolic blood pressure versus baseline,
with higher doses up 10 8 mg daily causing a
further reduction in diastolic blood pressure,
which was significantly different from placebo
(‘Table 2).

Placebo-corrected  changes  in systolic and
diastolic blood pressure (BP) 6 and 24 h after
tablet administration on the final visit are shown
in (Table 2) for perindopril at doses between 2
mg and 16 mg once daily. Significant (P<0.05)
change in BP from baseline placebo. Progressive
decreases in systolic blood pressure were also
seen up to the 8 mg dose,

At both 6 and 24 h post-dosing, perindopril
16 mg did not exert any additional
antihypertensive effect compared with the 8 mg,
dose. At the final visit, perindopril 16 mg
reduced blood pressure at 6 and 24 h by
15.5/12.2 and 9.6/7.3 mmHg, respectively,
compared with reductions of 15.9/11.1 and
11.2/7.9 mmlHg at 6 and 24 h, respectively, after
the 8 mg dose. There were no differences in the
plncd)o-corrcclcd changes in blood pressure
after perindopril 8 mg versus 16 mg with the
exception of the diastolic blood pressure at 6 I3,
which was 1.1 mmHg grcfncr after per:ndopnl
16 mg versus perindopril .8 mg. Placebo-
corrected changes in mean supine blood' pressure
for cach dose at 6 and 2.4 h are showr? in (Table
2). Similar reductions in blood pressure were
e or perindopril 2, 4 and 8 mg, with the
noted for perit ,es in the primary outcome
ratio  of C.',’“"ﬁ?;? blood pressure, at 24 h
measure, ‘dmsto‘ 5.6 h (estimated peak effect)
(trough effect) wz’r.o 5 eindopril 2, 4 and 8
being 1.0, '.'0 ?n ('i‘al>lc 2). Perindopril 16 mg
mg, respectively

exerted a somewhat greater effegt
pressure at 6 h versus 24 h, with (he Fatio pe:
0.74. The ratio of changes in systolic 1o,
pressure at 24 to 6 h for perindopril 2, 4
mg was 0.43, 0.63 and 0.81, respectively,

DISCUSSION

This dose-response study of perindopri] in
patients with  mild to moderate essentia]
hypertension  clearly ~demonstrates 4 linear
relationship between the dose of perindopril anq
the reduction in blood pressure over the range of
2 mg to 8 mg once daily. Increasing the doge of
perindopril further to 16 mg once daily provides
no additional depressor response, with placebo.
corrected decreases in trough blood pressures
not significantly different at 16 mg versus 8 mg.
These findings differ from data reported in the
review by Lees (3), which noted a linear dose-
response relationship for perindopril from 2 mg
to 16 mg daily. In contrast, Chrysant et al @
showed little additional effect for perindopril 16
mg versus 8 mg on trough blood pressure in a
forced dose-titration study with perindopril
given either once or twice daily.

In the present study, we examined the blood
pressure  responses to increasing doses of
perindopril using a randomized, parallel study
design at both 6 and 24 h after dosing. The time
of the peak effect at 6 h is based upon several
studies™ showing maximum ACE inhibition
between 4 and 8 h. Similarly, Luccioni et al @
reported that the maximum decrease in blood
pressure with perindopril occurs between 6 and
7 h, whereas Lees and Reid™ found the
maximum  depressor response between 4 and 8
h. These findings suggest that the maximum
antihypertensive effect of perindopril generally
oceurs about 6 h after dosing. It would have
been preferable to obtain ejther repeated office
readings over the first 12 h or 24 h ambulatory
blood pressure recordings in order to determin®

t.he.p.recise time of maximum effect for eah
individual patient.

g
bl()()d
and g

From our data, it is evident that Pefi“d°pnl
reduces the diastolic blood pressure after both
and 24 h equally over the dose range between -
Mg and 8 mg daily. Over the recommended dosi
range of perindopril, between 4 mg and 8 m‘—i‘
once daily, the placebo-corrected ratios cs
changes in bloog pressure after 24 versus aftef
h were 1.0 for the diastolic blood pressure.
ratios of 0.63 and 0.81 for perindopril 4 m& :ul
8 mg for systolic blood pressure are slightly m;é
Overall, the reductions in blood .pre.ssl"a
f(_)llgwing perindopril 8 mg and 16 mg were Of"\» |
similar magnitude, Thus, perindopril appear re
exert a similar decrease in blood pressure 2! e
tme of its maximum ACE inhibition compare

. g
with the end of the dosing interval, panlchlaf'.
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at recommended doses of 4 mg and 8 mg once
daily. Increasing the dose further to 16 mg does

not appear to offer any advantage by Gomez™,

However, changes in systolic blood
pressure with increasing doses of perindopril
tend to be more sigmoidal if one compares the
effects of the drug at 6 versus 24 h. Using these
data, the estimated trough to peak ratio for
systolic blood pressure progressively increases
t0 0.81 for perindopril 8 mg.

As opposed to a recent report by
Zannad"”, this double-blind placebo controlled
study clearly shows that perindopril at doses
between 2 mg and 8 mg once daily maintains
consistent blood pressure control at both 6 and
24 h after dosing. Although this study did not
employ ambulatory blood pressure monitoring,
the reduction in diastolic blood pressure at 24 h
was between 97% and 100% of that recorded 6 h
after taking the drug, the ecstimated time of its
maximum pharmacologic effect. In contrast,
Zannad et al" reported trough to peak ratios for
perindopril in the range of 30%, but his findings
were derived from calculations that do not meet
current criteria for estimating trough to peak
ratio®'?,

CONCLUSIONS

Monotherapy with perindopril can achieve
clinically useful reductions in blood pressure
within a relatively narrow dose range of 4 mg to
8 mg once daily. Similar reductions in diastolic
blood pressure were seen at the time of the
drug's peak and trough effects. In contrast,
systolic  blood  pressure  changes  after
perindopril, with the ratio of its effects at 6
versus 24 h becoming similar at higher doses.
As with previous studies, the higher doses of
perindopril were not associated with an
increased incidence of adverse effects. To date,
very few properly designed studies have
examined the 24 h antihypertensive profile of
ACE inhibitors (11-13). Forthcoming studies
using standardized methodology to assess data
derived from ambulatory blood pressure
recordings should clarify the extent to which the
different ACE inhibitors control blood pressure
over a 24 h dosing interval.

Appendix 1. Study sites

Asser central hospital

Abha general hospital

Abha private hospital

Alahly khamis meshat hospital
Saudi German hospital, Abha
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