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Impact of the combination of an angiotensin II
receptor blocker and low-dose hydrochlorothiazide
on patients with morning hypertension
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Epidemiological studies have shown the
existence of a circadian pattern in the

onset of adverse cardiovascular (CV) events,
which occur most frequently in the morning
(0600 hours to noon).1,2 The mechanisms
involved in the morning increase in CV
events are not well understood. However,
Kario et al.3 have shown an association
between the CV events and morning blood
pressure (BP) surge. For example, the
incidence of stroke in the morning hours
was shown to be significantly increased in
those with an exaggerated morning BP surge
compared with those without.3

Renin–angiotensin system (RAS) inhibi-
tors (angiotensin-converting enzyme inhibi-
tor or angiotensin II receptor blockers) are
widely recommended as first-line drugs to
prevent target organ damage in hypertensive
patients at high risk of CV events; however, it
is often difficult to achieve the target BP by
treatment solely with RAS inhibitors.
Recently, the American Society of Hyperten-
sion and the European Society of Hyperten-
sion recommended the use of a specific
combination of agents that elicit different
antipressor mechanisms or that block counter-
regulatory responses, to further reduce BP
and to increase the number of patients
achieving the BP treatment goal. In addition,
in many cases, drug adherence can be
enhanced through the use of a combination
tablet that contains optimal doses of two or
three different agents.
Therefore, one of the most intriguing

questions in clinical practice for hypertension

is determining which combinations and
doses of drugs are ideal additions to the
first-line RAS inhibitors. BP reduction with a
diuretic-based regimen has been shown to
decrease the incidence of stroke, heart failure
and other CV events.4 Most of these studies
used chlorthalidone, a thiazide-class diuretic;
yet, 95% of thiazide prescriptions are for
hydrochlorothiazide (HCTZ).5 Previous
studies have documented that the
combination of losartan (50mg) with low-
dose HCTZ (12.5mg) successfully reduced
BP in patients with essential hypertension.6,7

However, there has been no study that tested
the hypothesis that selective suppression of
an exaggerated morning BP surge leads to a
regression of target organ damage and a
reduction in subsequent CV events.
In this issue of Hypertension Research,

Ueda et al.8 reported an interesting clinical
study, in which they compared the efficacy
and safety of a losartan (50mg)/HCTZ
(12.5mg) combination and high-dose
losartan (100mg) in patients with morning
hypertension or a morning BP surge.9

Combination therapy induced a greater
reduction in the morning systolic BP than
did high-dose losartan therapy (131.5±11.5
vs. 142.5±13.6mmHg, Po0.001). As a
result, ARB/HCTZ combination therapy
had a twofold greater rate of achieving the
target morning BP than did high-dose
losartan therapy.
Recent studies have shown that the addi-

tion of low-dose HCTZ (12.5mg) to losartan

(50mg) once daily significantly decreased the

urinary protein/creatinine ratio in hyperten-

sive patients with chronic kidney disease

without changing the serum creatinine level

and estimated glomerular filtration rate.10

Ueda et al. also confirmed and reported

that this combination therapy significantly

improved the urine albumin/creatinine ratio

in patients with morning hypertension.9 It

should be noted that daily administration of

high-dose losartan (100mg) had no

significant effect on urinary albumin levels.

Ueda et al. propose that the reduction in the

urinary protein/creatinine ratio might be

attributable to the greater BP-lowering effect

of the combination therapy. It would be

interesting to investigate whether ARB/

HCTZ combination therapy can reduce the

urinary albumin excretion ratio more

intensively than high-dose ARB in patients

with similar BP levels.
The present study clearly shows that the

combination of two drugs with different
antipressor efficacies, namely ARB and
HCTZ, was superior to high-dose ARB
monotherapy in terms of reducing the BP
and the renal damage in patients with
morning hypertension. The combination of
ARB and HCTZ elicits a synergistic BP
reduction through complementary mechan-
isms.11 Furthermore, the current study was
performed in Japan, and Japanese
hypertensive patients have a nature of salt-
induced hypertension compared with
Caucasians.12 In this regard, HCTZ might
increased nocturnal diuresis during asleep,
and this might have a key role in the further
reduction of morning BP.
There are several limitations to this study.

First, the authors evaluated only the systolic
BP. A recent study has indicated that there is
a so-called J-curve phenomenon in terms of
the relationship between the diastolic BP and
coronary events.13 Although the combination
of losartan and HCTZ significantly reduced
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the systolic BP and renal damage in this
study, a strong reduction of the diastolic BP
may worsen coronary events. Second, the
efficacy of a combination of an ARB and a
calcium channel blocker (CCB) on the
morning BP surge was not tested in the
present study. It should be noted that
the ARB/CCB regimen is another strong BP
modifier and CVevent inhibitor. Thus, in the
future, it would be interesting to compare the
ARB/HCTZ and ARB/CCB regimens for
patients with a morning BP surge (Figure 1).
Finally, despite several limitations,

this study is of great interest to the scientific

community because it demonstrates clearly
for the first time that, in patients with
morning hypertension, the combination of
losartan (50mg) and low-dose HCTZ
(12.5mg) once daily resulted in a greater
reduction in BP (including morning,
evening and clinic BP) without any diuretic-
related adverse effects than did high-dose
losartan (100mg). A larger-scale, long-term,
randomized trial is warranted to address
whether this combination therapy would
result in a greater reduction in future
CV events in patients with a morning BP
surge.
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Figure 1 Proposed RAS-inhibitor-based combination therapy with diuretics or CCBs for hypertensive

patients at high risk. CVD, cardiovascular disease; CKD, chronic kidney disease; CHF, congestive heart

failure; ne, no effect. A full color version of this figure is available at Hypertension Research online.
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