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Randomized trial comparing the velocities of the
antihypertensive effects on home blood pressure of
candesartan and candesartan with hydrochlorothiazide

Miki Hosaka!, Hirohito MetokiZ, Michihiro Satoh3, Takayoshi Ohkubo?, Kei AsayamalA, Masahiro Kikuyas,
Ryusuke Inoue®, Taku Obara®’, Takuo Hirose’ and Yutaka Imai! on behalf of The J-HOME-CARD
Study group?

We aimed to evaluate the hypotensive effect and the time to attain the maximal antihypertensive effect (stabilization time) of

8 mg candesartan/6.25 mg hydrochlorothiazide (HCTZ) combination therapy (combination regimen) and therapy with an
increased candesartan dose (12 mg; maximum dose regimen) using home blood pressure (BP) measurements. A prospective,
multicenter, open-label, randomized, comparative trial was conducted. Essential hypertensive patients who failed to achieve
adequate BP control (systolic BP (SBP) < 135 mm Hg) on 8 mg candesartan alone were randomized to two groups: the
combination regimen (n=103) and the maximum dose regimen (n=103). Home morning SBP reduction at 8 weeks after
randomization was 11.4 + 1.3 mm Hg in the combination regimen and 7.8 + 1.2 mm Hg in the maximum dose regimen. The
combination regimen provided additional reduction of 4.0 mm Hg (95% confidence interval (Cl): 0.8-7.2 mm Hg, P=0.01) in
home morning SBP over the maximum dose regimen at 8 weeks after randomization. The maximal antihypertensive effect and
stabilization time for home SBP were 9.4 mm Hg and 37.1 days (P<0.0001), respectively, with the combination regimen. The
maximum dose regimen decreased home SBP with a very gentle slope, and estimated maximal effect and estimated stabilization
time were not significant (P>0.2). The rate of achieving target BP (home morning SBP <135 mm Hg) was significantly higher
with the combination regimen than with the maximum dose regimen (52.4 vs. 30.1%, P=0.002). In conclusion, changing from
8 mg candesartan to combination therapy was more effective in reducing home SBP and achieving goal BP more rapidly than
increasing the candesartan dose.

Hypertension Research (2015) 38, 701-707; doi:10.1038/hr.2015.64; published online 4 June 2015

Keywords: angiotensin |l receptor blockers; candesartan/hydrochlorothiazide combination; home blood pressure measurement

randomized controlled trial; stabilization time

INTRODUCTION

Use of an angiotensin II receptor blocker (ARB) is recommended as

HCTZ.? Furthermore, the presence of candesartan can abolish the
transient fall in glomerular filtration rate induced by HCTZ.?

first-line therapy in Japan because of its high efficacy and tolerability.
When blood pressure (BP) control by an ARB is insufficient,
combination therapy with low-dose diuretics is also recommended.!
The combination tablet of candesartan/hydrochlorothiazide (HCTZ;
ECARD" LD/HD), which is marketed in Japan, is one of the
recommended combinations. The renin—angiotensin—aldosterone
system is stimulated by HCTZ; HCTZ stimulates renin release and
increases plasma renin activity, which attenuates the hypotensive effect
of HCTZ, and an ARB potentiates the antihypertensive effect of

In addition, a fixed-dose combination can reduce the risk of non-
compliance.* However, the antihypertensive effects of the candesartan/
thiazide diuretic combination and an incremental dose of candesartan
alone have not been compared using home BP measurements.
Home BP measurement has been recognized as a useful tool for
accurate diagnosis and appropriate treatment of hypertension and is
the best method for evaluating the BP-lowering effects of antihyper-
tensive drugs in clinical trials.>® Mori et al. examined using home BP
to compare antihypertensive effect between morning administration
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and evening administration.” We previously reported that nocturnal
BP could predict the risk of cardiovascular diseases better than
daytime BP, especially in treated hypertensive patients.® It has been
reported that adding a very low dose of HCTZ (6.25 mg) to an ARB
was very effective in lowering nocturnal BP evaluated by ambulatory
BP monitoring.® To evaluate nocturnal BP among antihypertensive
regimen, ambulatory BP monitoring is often used.”!? Recently, home
BP measuring devices that can monitor nocturnal BP during sleep
have been developed.'"!> However, there is no information about the
effect of a low-dose HCTZ on nocturnal BP evaluated by home BP
measurements.

Home BP measurements can provide daily serial measurements.
Mashima et al. first reported using exponential decay function analysis
to determine the velocity of the hypotensive effect of a drug using
home BP measurements.!*> In modern antihypertensive treatment,
prompt achievement of goal BP is expected.!# On the other hand, it is
assumed that excessively rapid BP lowering induced by antihyperten-
sive drug therapy is not desirable because of adverse effects,'”
especially in the elderly.'® Therefore, in the evaluation of the effect
of antihypertensive drugs, the velocity, as well as the amplitude, of the
antihypertensive effects must be taken into account. The aims of this
study were (1) to evaluate the antihypertensive effects of two regimens
using home BP measurements in the morning, as well as at night
during sleep, and (2) to investigate the time to achieve the maximal
antihypertensive effects of the two regimens.

METHODS

Patients

Newly diagnosed, untreated hypertensive patients or those who were on
monotherapy with any antihypertensive drug alone, ranging in age from 20
to 80 years, were screened. Patients with secondary hypertension, cardiac
failure, past history of major cardiovascular events or intervention within
6 months before the screening, severe hepatic or renal diseases, uncontrolled
arrhythmia, intolerance to ARBs or thiazide diuretics, pregnant or breastfeeding
women or those expecting to become pregnant, or patients with other reasons
rendering them ineligible were not included.

BP measurement

Clinic BP and pulse rate (PR) were measured twice on each outpatient clinic
visit (—4 and 0 weeks of the run-in period and 4 and 8 weeks of the randomized
period) using a mercury sphygmomanometer or calibrated automatic device
based on the cuff-oscillometric principle.

Home BP was measured using a HEM-7080IC automatic device (Omron
Health Care, Kyoto, Japan) based on the cuff-oscillometric principle, which
measures systolic BP (SBP), diastolic BP (DBP) and PR, and stores the date and
time of measurement, as well as the SBP, DBP and PR, in the integrated-circuit
memory. All devices used in this study were validated!! and satisfied the criteria
of the Association for the Advancement of Medical Instrumentation.!”

Physicians and nurses taught subjects how to measure their morning,
evening and nocturnal BP during sleep. The subjects were asked to measure
their home BP once every morning within 1 h after awaking, after micturition,
before breakfast, before taking their morning dose, in the sitting position and
after more than 1min of rest. Evening home BP was obtained once every
evening just before going to bed. These measurement conditions are based on
the Japanese Society of Hypertension Guideline for Self-monitoring of BP at
home.® To measure nocturnal BP during sleep, the subjects were asked to
remove tight or restrictive clothing, apply the cuff of the HEM-7080IC device to
the upper arm at bedside, and keep their arm covered by the cuff during sleep.
The device then automatically measured BP twice at the programmed clock
time (0200 h) and 4 h after going to bed and stored the reading in the memory
chip in the device. The subjects were also asked to record the quality of sleep on
a diary card after waking. On the diary card, subjects were asked to select one of
the following options on the quality of sleep during each nocturnal BP
measurement: ‘no sleep disturbance and no awareness of measurement’ or
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‘mild to serious sleep disturbance with an awareness of measurement.” The
former was defined as a ‘sleeping’ state and the latter as a ‘waking’ state. The
subjects were asked to take their own nocturnal BP for 3 days before the next
clinic visit. All values from each nocturnal BP measurement were used in the
analysis. It was further defined that all of the states that were ‘sleeping’ were the
sleeping state, and any one of the states that was ‘waking’ was the waking state.

Randomization

Patients were seen every 4 weeks for 8 weeks, and home BP data from the
outpatient clinic microcomputer were transmitted to the host computer every
4 weeks.

The Japan home vs. office BP measurement evaluation with candesartan and
restricted dose of diuretic (J-HOME-CARD) study is a prospective, multicenter,
open-label, randomized, comparative trial. When home SBP averaged for
5 days in the morning just before randomization was greater than 135 mm Hg,
the host computer randomized to the two drugs, and the decisions were
transmitted to the outpatient clinic microcomputer over the Internet.

Intervention

Four weeks after treatment with 8 mg candesartan monotherapy (run-in
period), those whose home SBP in the morning was greater than 135 mm Hg
were randomized to receive a once-daily dose of 8 mg candesartan/6.25 mg
HCTZ single pill combination (the combination regimen) or 12 mg cande-
sartan, which is the maximum dose clinically permitted in Japan (the
maximum dose regimen) for 8 weeks.

Outcomes

The primary outcome of this study was to determine the difference in home
morning SBP reduction between the two groups during 8-week treatment.
Time-dependent changes in the antihypertensive effects and nocturnal BP
reduction were compared between the two groups during 8-week treatment as
secondary outcomes.

Sample size

Based on a previous report, the reduction of SBP with the medium-dose ARB
and HCTZ combination was assumed to be 12.8 mm Hg. The average SBP
reduction with maximal-dose of 5 ARB clinically permitted in Japan was
assumed to be 7.6+1.2mmHg on the basis of each ARB’s medium-dose
monotherapy.'® Therefore, a treatment difference of at least a 5.2 mm Hg mean
SBP reduction between combination and maximal-dose ARB treatment was
expected. The target sample size was 168 patients (84 patients per treatment
group) with equal randomization between the two regimens. A dropout rate of
10% was assumed, so that a total of approximately 184 patients were
randomized. This sample size provided 80% power to detect a significant
difference at a two-sided significance level of 0.05 in the setting described.

Data collection and statistical analysis

Patient information was collected using a questionnaire administered by the
attending physicians. The estimated glomerular filtration rate using a modified
three-variable equation based on creatinine clearance for Japanese individuals as
follows: estimated glomerular filtration rate (mlmin~! per 1.73 m?)=194 X
(serum creatinine in enzymatic method) % x age=%%7 (x0.739, if
female).!” All analyses were conducted according to the intention-to-treat
principle. The last observation carried forward method was implemented to
account for missing data. Changes from baseline values (average for 5 days) to
4-week (average for 5 days) and 8-week (average for 5 days) values were
analyzed by a two-way analysis of covariance model with treatment and region
as factors and baseline home BP as a covariate. The variables for the baseline
characteristics of the study patients and laboratory data were compared using
Fisher’s exact test, the y* test, the t-test or the Wilcoxon rank-sum test.

Daily serial home BP changes were also evaluated by a linear mixed model.
For these analyses, a two-tailed P value less than 0.0009 (0.05/56) was
considered significant after the Bonferroni correction was applied, as 56 home
BPs were tested.



As the screened patients were heterogeneous from the perspective of
preceding antihypertensive treatment, the data of the subsequent 4-week run-
in period (treatment with 8 mg candesartan alone) were not analyzed, but the
morning home BP averaged for the last 5 days of the 4-week run-in period was
used as a baseline value.

Using an exponential decay function analysis, the maximal antihypertensive
effect (A) and the stabilization time (the time when the maximal effect was
observed) were evaluated using a nonlinear mixed model. The exponential
function is shown as follows (Figure 1):

Y=AeM+C

where Yis the home SBP value, A is the extent of the home SBP lowering effect,
k is the time constant for home SBP decay (day~!), ¢ is the time (days) and C is
the final stabilized home SBP.

As an index of the velocity of home SBP reduction, stabilization time, which
demonstrates the time to achieve a stable treatment effect, was calculated.
Stabilization time was defined as the time to achieve 95% of the maximal
effect (A). The value A+C—95A/100 was substituted for Y, and the exponential
decay function equation was solved as follows:

A+ C—95A/100 = Ae ¥ + C
AJ20+C=AeM 1+ C
A/20 = Ae ™™
In(A/20) = In(Ae™™)
InA — In20 = InA + In(e ™)
kt = In20 = 3.0
t =3.0/k,
resulting in a stabilization time of 3.0/k.

The data were analyzed using the SAS package (version 9.3 SAS Institute,
Cary, NC, USA).

Y=Aekt+C

.
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Figure 1 Fitting to the exponential decay function curve. The exponential
function is expressed as Y=Ae ¥4+C. Y is home systolic blood pressure
(BP), A is the extent of the home systolic BP-lowering effect, k is the time
constant for home systolic BP decay (per day), t is the time (days) and C is
the final stabilized systolic BP. Stabilization time (3.0/k) is the time to
achieve 95% of the maximal antihypertensive effect observed.
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This study was approved by the Institutional Review Board of Kojinkai
Central Hospital and was registered with the UMIN Clinical Trial Registry
(number UMIN 000003356). All participants gave their written, informed
consent.

RESULTS

Patient selection

From March 2010 to April 2012, 258 eligible patients were recruited.
Of those, 52 were not included in the randomization because: home
SBP in the morning was less than 135 mm Hg with 8 mg candesartan
alone (n=27); of not visiting hospital after registration (n=6); of
changing hospital after registration (n=2); of violation of study
protocol (n=9); of no hypotensive effect (n=2); of dropout for
unknown reasons (n=4) or the patient chose to withdraw from the
study (n=2; Figure 2).

The remaining 206 patients met the study eligibility criteria and
were randomized to the two regimens. Of these, 103 patients were
allocated to the maximum dose regimen and 103 patients were
allocated to the combination regimen. Of the 103 patients allocated
to the maximum dose regimen and the 103 patients allocated to the
combination regimen, two (one due to withdrawing from the trial,
one due to an unknown reason) and five (one due to withdrawing
from the trial, two due to adverse events (one for elevated serum uric
acid level and one for vertigo and heaviness of the head) and three due
to unknown reasons) patients, respectively, discontinued study treat-
ment during the trial (Figure 2).

Characteristics and BP

The baseline characteristics of the patients were similar between the
regimens except for home evening BP (Table 1). Home BP reduction
in the morning at 4 weeks after randomization was 8.9+ 1.1 mm Hg
for SBP and 4.0 +0.7 mm Hg for DBP in the combination group and
51+12mmHg for SBP and 2.1+0.7mmHg for DBP in the
maximum dose group. The home BP reduction at 8 weeks after
randomization was 11.4 +1.3 mm Hg for SBP and 5.3 +0.7 mm Hg
for DBP in the combination group and 7.8 + 1.2 mm Hg for SBP and
3.6+ 0.6 mm Hg for DBP in the maximum dose group. Analyses using
analysis of covariance adjusted by baseline home BP values as
covariates showed that the combination regimen provided additional
reductions of 4.0mmHg (95% CI: 0.8-7.2mm Hg) for SBP and
1.8mmHg (95% CL —0.02 to 3.7mmHg) for DBP over the
maximum dose regimen at 4 weeks after randomization, whereas at
8 weeks after randomization, these reductions were 4.0 mm Hg (95%
CIL: 0.9-7.2 mm Hg) and 1.7 mm Hg (95% CIL: —0.05 to 3.4 mm Hg),
respectively (Figure 3).

Home morning SBP was well controlled (<135 mm Hg) in 52.4%
of the combination group and 30.1% of the maximum dose group at
8 weeks after randomization (P=0.002).

For clinic and home evening BPs, both regimens caused a
significant reduction in SBP and DBP at 8 weeks after randomization,
and significant additional reduction at 8 weeks after randomization
was observed in the combination regimen compared with the
maximum dose regimen, except for home evening DBP (see
Supplementary Figures 1 and 2, which illustrate the hypotensive
effects on home evening and conventional BP). These two regimens
did not affect either clinic or home PR at 8 weeks after randomization
(data not shown).

For home nocturnal BP, the analysis included the 53 patients who
measured nocturnal BP at baseline, 4 and 8 weeks after randomization.
At 4 and 8 weeks, both regimens significantly decreased nocturnal SBP
and DBP. There were no significant additional reductions in nocturnal
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Recruitment (258 patients in 20 institutes)
+ 167 Newly diagnosed untreated hypertensive patients
+ 91 treated with only one antihypertensive drug

52 excluded during run-in period
* Systolic home BP < 135mmHg (n=27)

Not visiting hospital after registration (n=6)
Changing hospital after registration (n=2)
Violation of study protocol (n=9)

No hypotensive effect (n=2)

Dropout for unknown reasons(n=4)
Withdrawn from trial (n=2)

Randomized (206 patients) |
I

¥
Allocated to maximal-dose Candesartan
(103 patients)

v
Allocated to Candesartan/HCTZ

(103 patients)

2 discontinued
—>{ during 8-week treatment

¢+ 1 unknown reason

+ 1 withdrawn from trial

5 discontinued

3 during 8-week treatment

+ 1 withdrawn from trial
* 2 adverse events

[ 101 completed (98.1%)

| 103 for Intention-to-treat |

* 3 unknown reasons

| 98 completed (95.1%)

| 103 for Intention-to-treat |

Figure 2 Flowchart of patient progress through the phases of the study. BP, blood pressure; HCTZ, hydrochlorothiazide.

SBP and DBP at 8 weeks regardless of regimens (Figure 4). There were
no significant differences in the rate of the sleeping state between the
two regimens. The reduction in home nocturnal BP at 8 weeks after
randomization was not different between the two regimen groups
(see Supplementary Table 1, which demonstrates the nocturnal BP
reduction and the status during nocturnal BP measurement).

Laboratory data

Laboratory data at baseline and at 8 weeks after randomization are
shown in Supplementary Table 2. After treatment for 8 weeks, red
blood cell and hemoglobin levels were significantly decreased in both
regimen groups. Only in the combination regimen group, uric acid,
potassium and chloride levels at 8 weeks after randomization were
significantly lower than at baseline. Red blood cell, hemoglobin, uric
acid, potassium and chloride levels were within normal limits after
treatment.

Stabilization time

Using a nonlinear mixed model, in the combination group, the
maximal effect (A) and stabilization time of home morning SBP were
9.4 +5.3 mm Hg and 37.1 +62.8 days, respectively (all P<0.0001). As
shown in Figure 5, the maximum dose regimen decreased home SBP
with a very gentle slope. With the maximum dose regimen, the
estimated maximal effect was 15.6 + 94.3 mm Hg, and the stabilization
time was 279.9 & 2317.5 days, but these values were not significant (all
P>0.2), which suggested that the data were not well matched to the
model. The maximum effect and stabilization time after 8 weeks of
treatment in the maximum dose regimen are estimated values and do
not depend on the actual measurement value of home BP. Thus, the
daily SBP changes in the morning after randomization were also
calculated using a linear mixed model, and the results are also shown
in Figure 5. At 8 weeks after randomization, the difference in the
depressor effect between the two regimens for home morning SBP was
44mmHg (P=0.098). The differences in the depressor effect for
home morning SBP calculated using a linear mixed model were as
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great as the additional reduction between the two regimens, as shown
in Figure 3 (4.0 mm Hg).

DISCUSSION

The present study clearly demonstrated that 8 mg candesartan/6.25 mg
HCTZ combination therapy had a more potent and faster antihyper-
tensive effect, a shorter duration to achieve a stable treatment effect
and a higher rate of achieving target BP than 12mg candesartan
therapy for patients who did not attain target BP value with 8 mg
candesartan therapy based on home BP measurements. In our present
study, all of the patients were on 8 mg of candesartan monotherapy for
4 weeks before randomization. Thus, we could reveal the pure effect of
8 mg candesartan/6.25 mg HCTZ combination and 12 mg candesartan
therapies on the basis of 8 mg candesartan monotherapy.

It has been reported that HCTZ combined with candesartan was
effective in hypertensive patients,” but this study was based on clinic
and ambulatory BP measurements, and there was no comparison to
the effect of candesartan alone. In the present study, morning home
BP at 8 weeks after randomization was significantly lower than
baseline in both regimens. The BP reduction was larger in the
combination group than in the maximum dose group. The present
results suggest that, in patients whose morning home BP is not well
controlled on 8 mg of candesartan alone, the combination therapy is
more effective for lowering home BP than increasing the
candesartan dose.

For nocturnal home BP at 8 weeks after randomization, a significant
difference in BP reduction from baseline was observed with both
regimens. However, only 25% of participants measured nocturnal BP,
and there were no significant differences in the hypotensive effects for
nocturnal BP at 8 weeks between the two groups. It has been reported
that adding a very low dose of HCTZ (6.25 mg) to an ARB was very
effective in lowering ABP, particularly nocturnal BP.® The nocturnal
BP fall was significantly enhanced by diuretic therapy.?® However, in
the present study, superiority of the combination of ARB with low-
dose HCTZ on the effect on nocturnal BP was not observed. It is



Table 1 Subjects’ baseline characteristics

Maximum dose Candesartan/HCTZ

candesartan combination
(h=103) (n=103) P value

Age (years) 62.3+10.6 61.8+10.5 0.8
Sex (male), n (%) 52 (50.5) 53 (51.5) 0.9
Height (cm) 158.7+10.4 159.0+9.7 0.8
Weight (kg) 63.4+12.1 62.7+11.1 0.7
Body mass index (kg m~2) 25.1+3.8 24.7+2.7 0.7
Previous or current smoking, n (%) 36 (35.0) 30 (29.1) 0.4
Previous or current drinking, n (%) 49 (47.6) 55 (53.4) 0.4
Risk factors

Dyslipidemia, n (%) 29 (28.4) 31 (30.4) 0.8

Glucose intolerance, n (%) 19 (18.6) 10 (9.8) 0.08

Hyperuricemia, n (%) 8 (7.8) 9 (8.8) 0.8
Previous history

Stroke, n (%) 4 (3.9 2 (2.0) 0.7

Angina pectoris, n (%) 7 (6.9) 2 (2.0) 0.2

Arteriosclerosis obliterans, n (%) 1(1.0) 2 (2.0) 0.9
Home morning n=103 n=103

Systolic BP (mm Hg) 150.4+12.4 149.2+16.0 0.3

Diastolic BP (mm Hg) 86.7+10.8 86.7+12.6 0.8

Pulse rate (per min) 67.6+10.5 67.0+£8.2 >0.9
Home evening n=83 n=77

Systolic BP (mm Hg) 139.4+16.5 132.4+16.9 0.003

Diastolic BP (mm Hg) 77.1+10.5 74.1+11.7 0.03

Pulse rate (per min) 71.4+10.8 71.8+11.0 0.9
Home nocturnal n=22 n=31

Systolic BP (mm Hg) 137.2+16.8 129.5+18.1 0.08

Diastolic BP (mm Hg) 72.7+9.9 73.7+12.7 0.8

Pulse rate (per min) 61.4+8.1 62.9+11.1 0.4
Clinic n=51 n=51

Systolic BP (mm Hg) 149.7+16.7 146.0+17.8 0.4

Diastolic BP (mm Hg) 83.9+114 84.8+12.5 0.6

Pulse rate (per min) 71.3+10.8 74.4+12.6 0.3

Abbreviations: BP, blood pressure; HCTZ, hydrochlorothiazide.

The data of risk factors (dyslipidemia, glucose intolerance, and hyperuricemia) and previous
history (stroke, angina pectoris, and arteriosclerosis obliterans) in maximum dose regimen and
combination regimen were unavailable in 1 and 1 subjects, respectively.

Mean +s.d. (%).

possible that an insufficient and unequal number of subjects in each
regimen may have affected the results. The completed participants
who were available to measure nocturnal BP were only about 25% of
total subjects. This small number of subjects may limit the statistical
power of the analysis. Although, in this study, we asked participants to
measure nocturnal BP, we did not force them to measure it. The
participants might be reluctant to measure nocturnal BP, because they
might worry about disrupting their sleep by measuring it. There were
no significant differences in the baseline characteristics and morning
home BP between the participants who had full data (0, 4 and
8 weeks) of nocturnal BP were available and who were excluded from
the analysis about nocturnal BP (data not shown). Additional studies
are needed to further evaluate the effect of HCTZ on nocturnal
home BP.

We previously reported the stabilization time of other ARB
monotherapy (12-15 days)?'~?* and 50 mg losartan/12.5 mg HCTZ
combination therapy (7.3 days).!® Although there are differences in
patients’ characteristics, the stabilization time of combination therapy
in the present study (8 mg candesartan/6.25 mg HCTZ, 38 days) was
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Figure 3 Hypotensive effects of the combination regimen (n=103, open
circles and columns) and the maximum dose regimen (n=103, closed
circles and columns) on home morning blood pressure (BP). The upper
panels show systolic BP and the lower panels show diastolic BP. Mean +s.e.
*P<0.05, **P<0.0001 vs. O weeks.
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Figure 4 Hypotensive effects of the combination regimen (n=31, open
circles and columns) and the maximum dose regimen (n=22, closed circles
and columns) on home nocturnal blood pressure (BP). The upper panels
show systolic BP and the lower panels show diastolic BP. Meanx+s.e.
*P<0.05 vs. O weeks.

relatively long compared with the previous report.!® The half dose of
HCTZ compared with the previous study might have contributed to
the present results. These results indicate the stabilization time would
differ according to the ARB subtypes or the dose of additional HCTZ.
With incremental therapy of candesartan from 8 to 12mg, the
stabilization time (280 days) seems to be very long compared with a
previous report.!® With incremental therapy of losartan from 50 to
100 mg, the maximal effect and stabilization time of home morning
SBP were 7.6 mm Hg and 68.7 days, respectively.'® The stabilization
time was calculated using a nonlinear mixed model, and these values
would be estimated values. Thus, the stabilization time does not
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Figure 5 The maximum depressor effect and stabilization time of the two
regimens on home blood pressure in the morning; the combination regimen
where hydrochlorothiazide (6.25mg) was added to 8mg candesartan
(n=103, open circles) and the maximum dose regimen where candesartan
increased from 8 to 12mg (n=103, closed circles).

necessarily reveal the real time to attain the maximum effect, but it
may merely indicate a slow attainment of the maximum effect of the
ARB when the dose was increased.

In the present study, stabilization time was shorter in the
combination group than in the maximum dose group. It has been
reported that combination therapy using different classes of drugs is
approximately five times more effective in lowering BP than increasing
the dose of one drug.*> Gene polymorphisms that are responsible for
salt-sensitive hypertension are significantly more frequent in Japanese
than in Caucasians,2® and it is well known that Japanese hypertensive
patients consume higher amounts of salt. In salt-sensitive hyperten-
sion, diuretic therapy is effective for lowering BP. ARBs have been
shown to increase salt sensitivity. Therefore, a very low-dose HCTZ
added to an ARB might be more effective for lowering BP than
increasing the ARB dose, especially in Japanese hypertensive patients.

This study had several limitations. First, the antihypertensive effects
of both regimens, 12 mg candesartan and 8 mg candesartan/6.25 mg
HCTZ, were compared following treatment with 8 mg candesartan
alone. In the present study, the dose of the ARB was increased or ARB
monotherapy was changed to combination therapy. If untreated
patients were treated from the beginning with the regimen used in
the present study, the antihypertensive effect might have been
different. Further study is needed to characterize the maximal effect
and the velocity of the antihypertensive effect of 12 mg candesartan
and 8mg candesartan/6.25 mg HCTZ monotherapy. Second, the
effects of the two regimens were examined for only 8 weeks after
randomization. The estimated stabilization time of the maximum dose
regimen was very long, whereas the stabilization time in the maximum
dose regimen group was not significant. Further studies with a longer
treatment period are needed to obtain the maximal effect and
stabilization time for the maximum dose regimen.

In conclusion, in hypertensive patients whose home BP was not
controlled by 8 mg of candesartan, combination therapy with 8 mg
candesartan/6.25 mg HCTZ lowered home BP more effectively and
achieved goal BP more rapidly than the maximum dose regimen in
which candesartan was increased from 8 to 12 mg.
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