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Introduction
Angiotensin II type I receptor blockers (ARBs), blocking agents of 

the renin angiotensin system (RAS), have been world-wide prescribed 
as the first line therapeutic agents in patients with hypertension. ARBs 
have been shown to have an action of end-organ protection, including 
cardiac, renal and vascular protection [1,2], as well as a blood-pressure 
lowering effect. This action has been ascribed to modulation of tissue 
remodeling by inhibition of chronic RAS activation. In clinical trials, 
ARBs have significantly reduced the risk of cardiovascular diseases, such 
as myocardial infarction, heart failure and stroke [2,3]. Furthermore, 
ARBs have been reported to improve cardiac hypertrophy [4] and 
proteinuria or albuminuria [5,6].

In recent large studies, ARBs significantly reduced the incidence of 
new onset diabetes mellitus in patients with or without hypertension 
who were at high risk of developing diabetes [7,8]. This finding suggests 
that ARBs may improve the insulin resistance in hypertensive patients 
with diabetes mellitus. Several [9-14], but not all [15-17], studies have 
demonstrated that ARBs have improved the glucose metabolism 
parameters. 

Adiponectin is one of the adipokines, a variety of biologically active 
peptides, which are produced and secreted by adipose tissues [18]. This 
peptide has attracted much attention because it has anti-diabetic, anti-
inflammatory and anti-atherogenic properties. It is still controversial 
whether ARBs increase the levels of adiponectin [10,11,14,19-23].

We conducted a comparative trial using valsartan, a classical ARB 
proved to reduce the incidence of diabetes mellitus in VALUE study 
[24] and olmesartan, a relatively new ARB, to investigate the effects on
insulin sensitivity and adiponectin levels in hypertensive patients with
diabetes mellitus or impaired glucose tolerance.

Methods
Patients

Patients were recruited from 34 clinics and hospitals in Kyushu 
District, Japan, between February 2007 and March 2008. The study 
subjects were male and female outpatients who had blood pressure 
higher than the goals recommended by the guidelines for the 
management of hypertension in Japan. The subjects were aged 20 
years or older and had diabetes mellitus or impaired glucose tolerance, 
i.e., fasting glucose ≥ 110 mg/dl, 1-h plasma glucose ≥ 180 mg/dl or
2-h plasma glucose ≥ 140 mg/dl in an oral glucose tolerance test, or
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casual plasma glucose ≥ 140 mg/dl. Patients with any of the following 
conditions were excluded: use of angiotensin converting enzyme 
inhibitors (ACEIs) or ARBs; type I diabetes mellitus; use of insulin or 
thiazolidinediones; poor control of diabetes mellitus (≥ 8% of HbA1c); 
secondary hypertension; severe renal or liver dysfunction; allergy to 
olmesartan or valsartan; and being inappropriate for participation as 
assessed by study physician.

Study design

This was a multi-center, open-label, parallel-group trial. Eligible 
patients were enrolled at the central registration center and were 
randomized to receive either of olmesartan (20 mg/day) or valsartan 
(80 mg/day) treatment for 24 weeks. The doses of the study drugs 
are approved as standard in Japan. A computer-generated list of 220 
random assignments was prepared by a statistician at the registration 
center using the random permutation block method with equal 
assignments to the two treatment groups. Allocation to each treatment 
was made according to the sequence of the randomization list, which 
was kept confidential throughout the study period.

After obtaining informed consent, study physicians reported 
eligible patients to the registration center by fax and were informed 
of the assigned treatment during a run-in period of 2-4 weeks. 
All study physicians followed the allocation correctly. The run-in 
period corresponded to a typical interval in time between clinic 
visits. Follow-up measurements were carried out at 12 and 24 weeks; 
the measurements of body weight, waist circumference and serum 
adiponectin were scheduled only at 24 weeks.

Concomitant use of ARBs other than the study drugs and ACEIs 
was not allowed during the study. Use of calcium channel blockers 
was permitted when the target blood pressure level, as defined by the 
Japanese Society of Hypertension, was not achieved after 8-12 weeks of 
treatment. Advice on diet and exercise were not specified for the study. 
Agents prescribed before enrollment was permitted on the condition 
that the doses were not changed during the study. Adherence to the 
study drug was assessed by asking patients to report their use of the 
prescribed dose at weeks 12 and 24 with four options regarding drug 
use during the interval between clinic visits (daily, 5-6 days per week, 
3-4 days per week and 1-2 days per week). Daily use or use on 5–6 
days per week was defined as good adherence. The study protocol was 
reviewed and approved by the ethics committee of each institution.

Blood pressure measurements

Systolic blood pressure (SBP) and diastolic blood pressure (DBP) 
were measured by an automatic apparatus (Omron HEM-1000), which 
was provided for each participating clinic or hospital by the central 
administration office. Three measurements were repeated with patients 
sitting on a chair for at least 5 minutes in a relaxed position. The second 
and third readings were averaged and adopted as the measurements 
for use.

Laboratory measurements

Blood samples were collected after an overnight fast at baseline 
and after 12 and 24 weeks of treatment. All determinations were 
performed at an external laboratory (SRL, Hachiohji, Japan) where 
the biochemical measurements were routinely under quality-control 
procedures. Plasma glucose was measured by the hexokinase method 
and fasting serum insulin by chemiluminescent enzyme immunoassay. 
HbA1c was assayed by the latex agglutination immunoassay. The 
homeostasis model assessment of insulin resistance index (HOMA-IR) 
was calculated by dividing the product of fasting plasma glucose (mg/

dL) and fasting serum insulin (IU/L) by 405. High-sensitive C-reactive 
protein (hs-CRP) was measured by immunonephelometry, and total 
adiponectin was measured by ELISA. hs-CRP values of >10 mg/L were 
discarded because acute inflammation was suspected. The detection 
limit of hs-CRP concentrations was 0.05 mg/L, and undetectable values 
were recorded as 0.025 mg/L.

Effectiveness outcomes

The primary effectiveness outcome measures were changes in 
fasting glucose, fasting insulin, glycosylated hemoglobin (HbA1c), and 
homeostasis model assessment for insulin resistance (HOMA-IR) after 
the 24-week treatment. The effects on adiponectin and blood pressure 
were of secondary interest. The effects on serum hs-CRP and serum 
lipids were of subsidiary interest.

Tolerability outcomes

Tolerability was assessed at each visit and included adverse 
events either spontaneously reported or elicited by questioning, 
physical examination findings, and clinical laboratory test results. 
Study physicians rated the causal relationship of adverse events to 
study medication as unrelated, suspected or probable. These ratings 
were finalized by the Safety Monitoring Committee in a blinded 
manner. Serious adverse events were defined as any untoward medical 
conditions that resulted in death, hospitalization, life-threatening 
condition or birth defect.

Abnormal laboratory test results were defined as values >1.5 times 
the upper limit of the reference range.

Statistical analysis

The change in the parameter from the baseline was of primary 
interest in the analysis, but the between-subject variation in the change 
was unknown. We thus used sample-size estimation in the comparison 
of two means of after-treatment values. We assessed two conditions; 
one was that HOMA-IR would be 15% lower in olmesartan treatment 
than in valsartan treatment, and another was that the mean value 
of HOMA-IR would be 1.4 (SD 0.5) in the latter with reference to a 
previous study [9]. A required sample size was calculated as 89 for each 
group, with a two-sided significance level of 0.05 and a statistical power 
of 0.80. With allowance for a dropout rate of 10%, we decided to recruit 
a total of 200 patients.

The mean ± SD was used as summary statistics of the continuous 
variables for ease of presentation. The effects on the outcome 
measurements were evaluated by the change at 12 and 24 weeks 
from the baseline. The between-group comparison was assessed by 
Wilcoxon rank-sum test for continuous variables and Fisher’s exact 
test for dichotomous variables. The difference from the baseline in each 
group (within-group comparison) was evaluated by Wilcoxon singed 
rank test. Analysis of covariance was used to control for the change in 
adiposity or the baseline value. Statistical significance was declared if 
two-sided P value was less than 0.05. All statistical computations were 
performed using Stata Release 10.0 (Stata Corporation, College Station, 
TX, USA).

Results
Study population

A total of 206 patients were enrolled and randomly allocated to 
olmesartan or valsartan treatment (Figure 1). After randomization, it 
was found that one patient in the olmesartan group did not initiate 
the medication because blood sampling at 0 week was not done 
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successfully. Of 205 patients who started the medication, one patient 
was found to have been under insulin therapy, and 7 patients failed to 
continue the medication in the first 12 weeks because of withdrawal 
of consent (n=1), adverse effect (n=1), and no follow-up visit (n=5). 
The remaining 197 patients (98 in the olmesartan group and 99 in the 
valsartan group) continued the medication at least until the first follow-
up visit at 12 weeks, and 190 patients (94 in the olmesartan group and 
96 in the valsartan group) completed the second follow-up visit at 
24 weeks. The 197 patients who had at least one follow-up visit were 
included in the efficacy analysis, and the 205 patients who initiated the 
medication under study were used in the analysis on safety.

Baseline characteristics

The baseline characteristics of the patients in the efficacy analysis 
are shown in Table 1. There were no significant differences in the ratio 
of men to women, smoking habits, alcohol consumption or comorbid 
conditions (diabetes mellitus, renal disease, coronary artery disease, 
heart failure and dyslipidemia) between the two groups.

The baseline values for the outcome variables are presented in 

Table 2. There was no significant difference between the two groups 
in terms of glucose metabolism parameters, adiponectin and hs-CRP. 
At baseline, SBP and serum triglycerides were slightly higher in the 
olmesartan group than in the valsartan group, the differences being 
statistically significant.

Changes in glucose metabolism parameters 

As shown in Table 3, a statistically significant decrease in HbA1c 
was observed at 24 weeks in the valsartan group (P=0.03), but not in 
the olmesartan group (P=0.72), and the between-group difference 
was nearly statistically significant (P=0.06). None of the other glucose 
metabolism parameters showed a measurable between-group difference 
in the change at either 12 weeks or 24 weeks. Waist circumference 
decreased slightly in both olmesartan and valsartan groups, each with 
a statistical significance (P<0.01). With adjustment for the change 
of waist circumference, the adjusted mean change of HbA1c at 24 
weeks were almost the same as the unadjusted values (–0.13% versus 
–0.04%), but the between-group difference was far from the statistical 
significance (P=0.25). Neither hs-CRP nor adiponectin levels showed a 
differential change between the two groups.

Variable Olemesartan (n = 98) Valsartan (n = 99) P*
Male, n 56 51 0.48
Age (year), mean ± SD 62 ± 11 64 ± 11 0.25
Height (cm), mean ± SD 161 ± 10 159 ± 10 0.23
Weight (kg), mean ± SD 67 ± 14 65 ± 12 0.57
Waist (cm), mean ± SD† 91 ± 10 91 ± 8 0.50
Current smoking, n 32 27 0.44
Alcohol use, n 62 53 0.19
Comorbid condition, n

Diabetes mellitus 64 70 0.45
Renal disease 13 8 0.26
Coronary heart disease 5 9 0.41
Heart failure 0 4 0.12
Dyslipidemia 79 73 0.31

Prior history, n
Myocardial infarction 0 1 1.00
Cerebral infarction 7 7 1.00

Current medication, n 85 89 0.51
Use of oral antidiabetic drugs, n 26 27 1.00

Table 1: Characteristics of the study subjects by treatment.

Enrolled
(n=206)

Randomization

Olmesartan; 20 mg/day
(n=103)

Received study medication
(safety population, n=102)

No blood sampling (n=1)

Withdraw consent (n=1)
No follow-up visit (n=2)
Adverse effect (n=1)

12 weeks of follow-up
(effectiveness population, n=98)

24 weeks of  follow-up
(n=94)

No follow-up visit (n=3)
Adverse effect (n=1)

Valsartan; 80 mg/day
(n=103)

Received study medication
(safety population, n=103)

Ineligible (n=1)
No follow-up visit (n=3)

12 weeks of follow-up
(effectiveness population, n=99)

No follow-up visit (n=1)
Adverse effect (n=2)

24 weeks of  follow-up
(n=96)

Figure 1: The design of the study and disposition of the subjects.

Variable Olmesartan Valsartan P*
n Mean ± SD n Mean ± SD

Fasting glucose (mg/dL) 97 126 ± 45 95 127 ± 45 0.67
Fasting insulin (µU/mL) 97 12.3 ± 15.2 95 9.8 ± 8.4 0.59
HOMA-IR 97 4.5 ± 8.3 95 3.3 ± 3.4 0.72
HbA1c (%) 98 6.0 ± 1.1 99 6.2 ± 1.3 0.13
hs-CRP (mg/L) 92 1.1 ± 1.3 93 1.1 ± 1.5 0.11
Adiponectin (μg/mL) 96 6.0 ± 3.9 95 7.2 ± 6.5 0.62
Systolic BP (mmHg) 98 157 ± 10 99 153 ± 10 0.02
Diastolic BP (mmHg) 98 89 ± 9 99 87 ± 9 0.05
Pulse (per min) 98 75 ± 10 99 72 ± 9 0.07
Total cholesterol (mg/dL) 98 206 ± 33 99 205 ± 35 0.93
non HDL cholesterol (mg/dL) 98 153 ± 35 99 148 ± 36 0.29
HDL cholesterol (mg/dL) 98 53 ± 12 99 57 ± 15 0.08
Triglycerides (mg/dL) 97 179 ± 122 95 150 ± 127 0.03

BP: blood pressure; HOMA-IR: homeostasis model assessment insulin resistance; 
hs-CRP: high sensitive C-reactive protein
*Wilcoxon rank-sum test for the between-group comparison
Table 2: Means ± SD of glucose metabolism parameters, blood pressures and 
serum lipids at baseline.

Parameter Week Olmesartan Valsartan P*
n Mean ± SD n Mean ± SD

Fasting glucose (mg/dL) 12 91 –7.2 ± 39.2 93 –6.5 ± 44.0c 0.24
24 90 –8.6 ± 42.6 90 2.3 ± 34.1 0.22

Fasting insulin (µU/mL) 12 91 –3.3 ± 14.9 93 –0.2 ± 8.7 0.71
24 90 –2.9 ± 14.3 90 –0.8 ± 10.2 0.38

HOMA-IR 12 91 –1.7 ± 8.5 93 –0.2 ± 4.1 0.96
24 90 –1.6 ± 8.4 90 –0.1 ± 3.9 0.36

HbA1c (%) 12 97 –0.01 ± 0.64 99 –0.09 ± 0.58 0.63
24 94 –0.03 ± 0.60 95 –0.13 ± 0.48a 0.06

hs-CRP (mg/L) 12 87 0.05 ± 1.4 90 0.01 ± 1.4 0.27
24 87 –0.02 ± 1.3 87 –0.28 ± 1.2 0.83

Adiponectin (µg/mL) 24 87 –0.44 ± 2.8 90 0.14 ± 4.7 0.65
Body weight (kg) 24 94 0.0 ± 1.9 96 –0.4 ± 1.6 0.17
Waist circumference (cm) 24 92 –0.4 ± 3.0b 95 –1.2 ± 3.7b 0.78

HOMA-IR: homeostasis model assessment insulin resistance
*Wilcoxon rank-sum test for the between-group comparison
a: P<0.05, b: P<0.01, c: P<0.001, as compared with the baseline by Wilcoxon 
singed-rank test
Table 3: Means ± SD of the changes in glucose metabolism parameters at 12 and 
24 weeks of the treatment compared with the baseline.
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Changes in blood pressure and serum lipids

Both SBP and DBP decreased substantially after treatment in both 
of the two groups (Table 4). The decrease in blood pressure was much 
greater in the olmesartan group than in the valsartan group at both 12 
and 24 weeks. The olmesartan group also showed a significantly greater 
decrease in pulse.

After adjustment for the baseline value, the between-group 
difference in the change of blood pressure and pulse were attenuated 
substantially. The adjusted means of the change in SBP were –20.5 
mmHg in the olmesartan group and –17.4 mmHg in the valsartan 
group at 12 weeks (P=0.06), and the corresponding values at 24 weeks 
were –22.3 mmHg and –18.2 mmHg, respectively (P=0.01). The 
change of DBP did not attain a statistically significant between-group 
difference either at 12 weeks (P=0.051) or 24 weeks (P=0.20). Nor did 
the change of pulse (P=0.08 at 12 weeks and P=0.95 at 24 weeks).

Adherence to drug use

At weeks 12, information on adherence was available for all of the 
patients, and proportions of the subjects who reported to have taken the 
study drug daily (excellent), 5-6 days (good), and 3-4 days (moderate) 
per week were 85.7%, 9.2%, and 5.1%, respectively in the olmesartan 
group, and the corresponding values in the valsartan group were 92.9%, 
5.1%, and 2.0%, respectively (P=0.25 on the basis of chi-square with 2 
degrees of freedom). At weeks 24, 89 patients on olmesartan and 87 
on valsartan reported adherence, and proportions of excellent, good, 
and moderate adherence were 88.3%, 5.3%, and 6.4% respectively in 
the former group, and 92.7%, 4.2% and 3.1% respectively in the latter 
group (P=0.52).

Adverse events

Two cases of serious adverse events were noted in the 
olmesartan  group, including acute respiratory failure and bone 
fracture, and two serious adverse events were observed in the valsartan 
group, such as liver abscess and oligohydramnios.

Overall, adverse events occurred in 25 (24.5%) and 15 patients 
(14.6%) in the olmesartan and valsartan groups, respectively, including 
mild elevation of uric acid, digestive symptoms and upper respiratory 

infection. Discontinuation of treatment was only necessary in the 
abovementioned three patients with serious adverse events, except for 
the patient with bone fracture.

Discussion
In the present study, there was no significant difference between the 

olmesartan and valsartan groups in the glucose metabolism as assessed 
by fasting glucose, fasting serum insulin, HbA1c and HOMA-IR after 
24 weeks of treatment and none of them improved insulin sensitivity. 
Furthermore, no significant difference in the level of adiponectin 
between the both groups was observed. With respect to the effect of 
lowering blood pressure, olmesartan (20 mg/day) resulted in a greater 
decrease in systolic blood pressure than valsartan (80 mg/day) after 24 
weeks of treatment in the setting of the standard dose in Japan.

On the incidence of new onset diabetes with the use of ARBs, 
candesartan [25,26], losartan [27] and valsartan [24] have been 
reported to significantly reduce it in large scaled randomized controlled 
trials. Two mega trials using telmisartan showed a favorable trend but 
not statistical significance [28,29]. However, in comparative studies 
among ARBs on insulin sensitivity, telmisartan has been applied most 
frequently because of having partial peroxisome proliferator-activated 
receptor gamma (PPARγ) agonist activity [30]. No direct comparison 
was carried out on the effects of olmesartan and valsartan on glucose 
metabolism. Regarding randomized comparative trials using valsartan 
or olmesartan, only 2 studies were reported. In a comparative trial 
on telmisartan (40 mg/day, n=74), candesartan (8 mg/day, n=79) 
and valsartan (80 mg/day, n=74) in hypertensive patients with type 2 
diabetes mellitus [17], no significant difference in insulin sensitivity 
among three ARBs was observed and none of them improved the 
insulin sensitivity after 3 months of treatment. Another comparative 
study of telmisartan (80 mg/day, n=34) vs. olmesartan (40 mg/day, 
n=31) in hypertensive obese patients showed that 3 months treatment 
of telmisartan significantly improved insulin resistance, but olmesartan 
did not [23].

As for olmesartan, 2 studies have evaluated the effect on insulin 
sensitivity except for the comparative study mentioned above. One 
study demonstrated that 40 mg/day olmesartan treatment for 16 weeks 
resulted in a significant decrease of fasting plasma glucose, fasting 
insulin, HOMA index and HbA1c in patients (n=52) with chronic 
kidney disease without diabetes mellitus [10]. In a crossover study 
using olmesartan (20 mg/day) and telmisartan (40 mg/day) for 8 weeks, 
there was no difference between the groups in metabolic parameters 
(HbA1c and HOMA-IR) and adiponectin levels in Japanese early stage 
type 2 diabetics with hypertension [31]. On the other hand, 3 studies 

using valsartan showed an effect of improving insulin sensitivity in 
maintenance hemodialysis patients (n=10) for 12 weeks treatment [12], 
in obese patients with impaired glucose tolerance (n=13) for 4 weeks 
treatment [14], and in normotensive subjects with impaired glucose 
tolerance (n=40) for 26 weeks therapy [32]. However, in a trial using 80 
mg/day valsartan, it did not improve insulin sensitivity in 91 patients 
with diabetes and mild-to-moderate hypertension [33]. As stated 
above, the effects of olmesartan or valsartan on insulin sensitivity were 
still controversial. One of the reasons for inconsistency is that profiles 
of patients and study designs were different. Another reason may be a 
small sample-size; the patients mostly numbered less than 100 in one 
arm. Anyway, further mega trial or meta-analysis will be needed.

The possible mechanisms by which ARBs may improve the insulin 
resistance are hemodynamic effects, increase of glucose transport and 
improvement of the intracellular signal transduction of insulin [34,35]. 

Parameter Week Olmesartan Valsartan P*

n Mean ± SD n Mean ± SD
Systolic BP 
(mmHg)

12 97 –21.5 ± 12.9)d 99 –16.4 ± 13.9d 0.0005
24 94 –23.6 ± 12.4)d 96 –16.9 ± 14.2d <0.0001

Diastolic BP 
(mmHg)

12 97 –13.2 ± 11.4)d 98 –9.2 ± 10.4d 0.008
24 94 –12.9 ± 9.5)d 96 –10.1 ± 10.0d 0.04

Pulse (per min) 12 97 –2.1 ± 7.5)c 99 0.5 ± 7.5 0.0001
24 93 –1.2 ± 8.4)a 96 0.2 ± 7.7 0.02

Total cholesterol 
(mg/L)

12 95 –3.6 ± 34.0) 97 0.1 ± 27.5 0.50
24 88 –5.6 ± 33.8) 92 –6.8 ± 26.0a 0.38

non HDL 
cholesterol (mg/L)

12 95 –3.6 ± 32.5) 97 0.6 ± 26.7 0.42
24 88 –6.0 ± 34.3) 92 –5.7 ± 26.6a 0.59

HDL cholesterol 
(mg/L)

12 95 0.1 ± 6.5) 97 –0.4 ± 8.9 0.96
24 88 0.3 ± 7.2) 92 –1.1 ± 8.9 0.14

Triglycerides (mg/L) 12 91 –10.8 ± 110.3) 93 3.7 ± 137.9 0.13
24 90 –3.4 ± 115.6) 90 13.6 ± 135.0 0.34

BP: blood pressure; hs-CRP: high sensitive C-reactive protei
*Wilcoxon rank-sum test for the between-group comparison
a: P<0.05, b: P<0.01, c: P<0.001, d: P<10-10, as compared with the baseline by 
Wilcoxon singed-rank test
Table 4: Means ± SD of the changes in blood pressures and serum lipids at 12 
and 24 weeks of the treatment compared with the baseline.

http://www.nature.com/hr/journal/v33/n9/full/hr2010108a.html#tbl2
http://ejje.weblio.jp/content/oligohydramnios
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Furthermore, these effects may be due to blocking the oxidative stress 
and the reduction of adiponectin level [36]. Telmisartan and irbesartan 
have a partial agonist action of PPARγ [30] and are expected to have 
beneficial effects on insulin resistance by increasing adiponectin 
levels than the other ARBs without such action. However, supportive 
data were published in 6 of 12 clinical studies using telmisartan 
[11,13,15,17,22,23,37-42] and in 1 of 2 studies using irbesartan [11,16], 
indicating almost same rates comparing with those using other ARBs 
[9,10,12,14,17,23,32,33].

In our study patients neither olmesartan nor valsartan increased 
the levels of adiponectin without any difference between them. Also 
on adiponectin levels, no direct comparative study of olmesartan vs. 
valsartan was found. For olmesartan, adiponectin levels were examined 
in 3 studies. In all of them [10,20,23], olmesartan treatment did not 
increase the levels of adiponectin. There were 3 trials investigating 
the effects of valsartan on adiponectin levels: Valsartan (160 mg/day) 
significantly increased it in 13 obese patients with impaired glucose 
tolerance after 4 weeks treatment [14], valsartan (160 mg/day, for 12 
weeks) increased it in 91 hypertensive patients with diabetes mellitus 
[33], and 80 mg of valsartan also increased it in 20 hypertensive patients 
with metabolic syndrome after 3 months therapy [19]. Although the 
reasons for inconsistency with the data in the present study cannot be 
explained clearly, the reasons may be the difference in the background 
of study patients and study designs. Further study will be needed.

A notable finding in the present study was that the decrease in SBP 
was significantly greater in the olmesartan group than in the valsartan 
group in the standard dose. DBP and pulse also showed a slightly 
greater decrease in the olmesartan group (Table 4). The baseline values 
of these measurements, especially of SBP, were unexpectedly higher in 
the olmesartan group than in the valsartan group despite randomized 
allocation. A greater decrease in blood pressure or pulse would be more 
likely to occur when the baseline value is higher. The difference in the 
decrease in SBP was slightly attenuated with statistical adjustment for 
the baseline value, but the decrease in SBP remained greater in the 
olmesartan group; adjusted mean decreases derived from analysis of 
covariance in the olmesartan and valsartan groups were 22.1 mmHg 
and 17.5 mmHg, respectively (P=0.008). On the other hand, the 
adjusted mean decrease did not show a measurable difference between 
olmesartan and valsartan with respect to DBP (12.0 mmHg versus 10.6 
mmHg, P=0.26) and pulse (0.7 versus 0.3, P=0.66). In this study design, 
dose up of the drugs or additional use of calcium channel blockers was 
allowed when the target blood pressure level was not achieved after 
8-12 weeks of treatment. The dose of valsartan was increased to 160 
mg/day in 2 patients because of insufficient lowering of blood pressure, 
but none in the olmesartan group. Addition of calcium channel blocker 
or β-blocker was observed in 3 patients in the olmesartan group and 4 
in the valsartan group.

There are some limitations in the present study. The patient 
number was relatively small and study duration was relatively short. 
Furthermore, insulin sensitivity was assessed mainly by HOMA-IR in 
this study. More precise methods such as the glucose clamp technique 
should be employed.

Conclusions
In Japanese hypertensive patients with diabetes mellitus or 

impaired glucose tolerance, there was no difference in the glucose 
metabolism parameters between olmesartan and valsartan treatment, 
and none of them improved the insulin sensitivity. These drugs also 
did not increase the levels of adiponectin without the between-group 

difference. Olmesartan seems to have a more potent effect of lowering 
blood pressure than valsartan in the standard dose.
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