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Impact of High-Normal Blood Pressure on the Risk of
Cardiovascular Disease in a Japanese Urban Cohort
The Suita Study

Yoshihiro Kokubo, Kei Kamide, Tomonori Okamura, Makoto Watanabe, Aya Higashiyama,
Katsuyuki Kawanishi, Akira Okayama, Yuhei Kawano

Abstract—Few prospective studies have examined the association between high-normal blood pressure and cardiovascular
disease (CVD) in Asia. We examined the impact of high-normal blood pressure on the incidence of CVD in a gencral
urban population cohort in Japan. We studied 5494 Japanese individuals (ages 30 1o 79 years without CVD at baseline)
after completing a baseline survey who received follow-up through December 2005, Blood pressure categories were
defined on the basis of the ESH-ESC 2007 cniteria. In 64 391 person-years of follow-up, we documented the incidence
of 346 CVD events, The frequencies of high-normal blood pressure and hypertension Stage | and Stage =2 were 18.0%,
20.1%, and 10.1% for men and 15.9%, 15.6%, and B.8% for women, respectively. Antthypertensive drug users were also
classified into the baseline blood pressure categories. Compared with the optumal blood pressure group, the
multivariable hazard ratos (95% confidence intervals) of CVD for normal and high-normal blood pressure and
hypertension Stage 1 and Stage =2 were 2.04 (1,19 10 3.48), 246 (1.46 10 4.14), 2.62 (1.59 10 4.32), and 3.95 (237 w0
6.58) in men and 1.12 (0.59 to 2.13), 1.54 (0.85 10 2.78), 1.35 (0.75 10 2.43), and 2.86 (1.60 to 5.12) in women,
respectively. The risks of myocardial infarction and stroke for cach blood pressure category were similar to those of
CVD. Population-attributable fractions of high-normal blood pressure and hypertension for CVD were 12.2% and 35.3%
in men and 7.1% and 23.4% in women, respectively. In conclusion, high-normal blood pressure 1s a nisk factor for the
incidence of stroke and myocardial infarction in a general urban population of Japanese men. (Hypertension. 2008;
52:652-659.)

Key Words: cardiovascular discases m epidemiology m general population s high-normal blood pressure
m myocardial infarction ® prospective studics m stroke

M.my cohont studies have demonstrated that hyperten-
sion is a strong nsk factor for total monality and
cardiovascular disease (CVD)Y* in both developing and
developed countnes.? 7 The gmdelines of the Joint National
Committee 7 from the United States has recently introduced
a category, designated “prehypertension,” for people with
blood pressures ranging from 120 1o 139 mm Hg for systolic
pressure or 80 to 89 mm Hg for diastolic pressure® The
European Guidehnes” and Japanese Society of Hypertension
Guidelines,'” however, divide this population into 2 groups:
those with systolic blood pressures  between 120 and
129 mm Hg or diastolic blood pressures between 80 and
84 mm Hg are classified as normal. whereas those with systolic
blood pressures between 130 and 139 mm Hg or diastolic blood
pressures between 85 and 89 mm Hg are classified as high-
normal. Although the association of cardiovascular risk with
elevated blood pressure is well accepted,'*© only a few studies

have addressed the absolute and relative risks of CVD for
the populatton with blood pressure values in the high-
normal range. The Framingham Heart Study revealed an
association of high-normal blood pressure with increased
risk of CVD.'' The Framingham coronary heart disease
prediction functions perform well for whites and blacks 1n
different settings: these findings can he applied to other
ethnic groups, like in the ARIC swudy, after recalibration
for differing prevalence of risk factors for coronary hean
disease events. ' Few studies have investuigated the asso-
cration between blood pressure category and the mcidence
of CVD in Japan,*'' where there is a higher incidence of
stroke and lower incidence of myocardial infarction (MI)
than those in Western countries.” We performed a prospec-
tive examination of the risk of stroke and MI in men and
women according to blood pressure category comparing
normal and high-normal hlood pressures in a general urban
Japanese population
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Methods
Study Subjects

The Suita Study,* 1'% an epidemiological study of cerebrovascular
and cardiovascular disease, was based on a random sampling of
12 200 lapanese residents of Suita. As a baseling, partncipants
between the ages of 30 and 79 years were randomly selected from the
municipality population registry and stratified into groups by sex and
age in |0-year incremems in 1989, Of these, 6485 men and women
underwent regular health checkups between September 1989 and
March 1994 Subjects have continied to visit the National Cardio-
vascular Center every 2 years since that time for regular health
checkups.

Cohort members in the study population were excluded from these
analyses il they had a past or present history of CVD ar baseline
(n=208), were missing data (n=170), attended health checkups after
April 1994 (n=79), or failed o complete the follow-up health
surveys or questionnaires after baseline examinanon (n=534), Alter
applying these exclusions, 5494 individuals were included in the
analysis

Measurement of Blood Pressure and Covariates
Well-trained physicians measured blood pressure 3 times in a seated
position with a mercury column sphygmomanometer and an appro-
priately sized cufl according o standard protocol after at least 5
minutes of rest before the initial blood pressure reading was
obtained. Systolic blood pressure was measured first 10 obtain
approximate systolic blood pressure levels. Systolic (SBP) and
diastolic (DBP) blood pressures were the average of the second and
third measurements recorded more than | minule apart.

At baseline examination, subjects were classified into one of the 5
blood pressure categories based on the critenia of ESH-ESC 2007
optimal (SBP <120 mm Hg and DBP <80 mm Hg), normal (SBP
120 o 129 mm Hg or DBP 80 to 84 mm Hg), high-normal blood
pressure (SBP 130 o 139 mm Hg or DHP 85 w0 89 mm Hg),
hypertension Stage 1 (SBP 140 w© 159 mm Hg or DBP 90 o
99 mm Hg), or hypertension Stage =2 (SBP =160 mm Hg or DBP
=100 mm Hg)*'"" Anthypeniensive drug users were classified
according to their blood pressure levels at baseline survey. Due to the
small sample size for Grade 3 hypertension, both Grades 2 and 3
were combined. Therelore, we compared optimal blood pressure
with Grade | and Grades 2 plus 3 hypertension in this study. In
addition, after antihypertensive drug users were classified into the
hypertension Stage =1 group, subjects were classified into one of the
4 blood pressure categories: optimal, normal, and high-normal blood
pressure and hypertension Stage =1 group. If the SHBP and DBP
readings for a subject were in different categories, the subjects were
categonzed into the higher of the 2 blood pressure categones.

At the baseline examination, we performed routine blood tests,
including serum total cholesterol, high-density lipoprotein cholester-
ol. inglycendes. and glucose levels. Physicians or nurses admimis-
tered questionnaires regarding individual personal habits and present
Minesses. Subjects were classified as currem smokers, nonsmokers,
and past smokers. We also measured height and body weight in a
fasting state. Body mass index was calculated as weight (kg) divided
by the square of the height (m®). Hyperlipidemia was defined as total
serum cholesterol levels =57 mmol/L (220 mg/dL) and/or current
use of antihyperlipidemic medications. Diabetes was defined as
fasting plasma glucose levels =7.0 mmol/L (126 mg/dL) and/or
current use of antidiabetic medications. We obtained informed
consent from all participants. This study was approved by the
Institutional Review Board of the National Cardiovascular Center

Confirmation of Strokes and

Mpyocardial Infarctions

Five hospitals in the Suita area were capable of performing CT scans
and/or MR, all of which were the major hospitals to which patients
with acute stroke and those with M1 were admitied. Medical records
were reviewed by registered hospual or research physicians who
were blinded 1o the baseline data. Swoke and M1 events were

High-Normal Blood Pressure and CVD in Japan 653

registered if they occurred between the date on which the baseline
health examination was performed and December 31, 2005, Strokes
were delined according o the US National Survey of Stroke
eriteria,'® which require rapnd onset nearological deficits lasung at
least 24 hours or unul death. For cach stroke subtype (cerebral
infarction [thrombotic or embolic infarcuon], intracerebral hemor-
rhage, and subarachnoid hemorrhage), a definitive diagnosis was
established based on CT, MRI or autopsy. Definitive and probable
Mls were defined according to the criteria set by the MONICA
project.’” which requires electrocardiographic evidence, cardiac
enzyme elevations, and/or autopsy. Sudden death was defined as
death of unknown origin occurred within 24 hours from onset.

To complete our surveillance for fatal strokes and MIs, we
conducted a systematic search for death certificates. We identified
possible strokes or Mls using data from (1) the health examination
and questionnaires from the stoke and MI registries without -
formed consent for medical records survey: and (2) death ceruficates
without registration of CVD incidence, which were defined as
probable stroke or ML CVD was defined as stroke and MI in this
study

End Point Determination

The end points of the current follow-up study were (1) date of the
first MI or stroke event; (2) date of death; (3) date of leaving Sunla:
and (4) December 31, 2005 (censored). To detect MI and stroke
occurrences, cach participant’s health status was checked at clinical
visits to the National Cardiovascular Center every 2 years, Yearly
questionnaires by mail or telephone were also completed for all
participants. We also obtained informed consent 10 review in-
hospital medical records for 86.2% participants who were suspected
to have signs or symptoms related to stroke or MI events.

Statistical Analysis
Analysis of variance and y° tests were used (o compare the mean
values and frequencies by sex according (0 blood pressure category
For each subject, person-years of follow-up were calculated from the
date of baseline survey, to the first end point, CVD event, death,
emigration, or December 31, 2005, The Cox proportional hazard
ratios (HRs) were fit for each blood pressure category after adjusting
for age and other potential confounding factors, including age,
present illness of hypercholesterolemia or diabetes, smoking status
(nonsmoker, past smoker, and current smoker), and drinking status
(nondrinker, past drinker, and current drinker) at baseline survey,
To express the impact of blood pressure categonies on CVD
occurrence in the participants, we estimated the population-
attributable fraction (%). Population-auributable fraction was esti-
mated as Pex(HR—1VHR, in which Pe is the proportion of incident
cases in the blood pressure category and HR is the multiple-adjusted
hazard ratio.'® All statistical analyses were conducted using SAS
staristical package software (release version 8.2: SAS [nstitute Inc,
Cary, NC).

Results

Al baseline, we observed several differences in the distribu-
tion of CVD rnisk factors according to blood pressure catego-
ries (Table 1), The percentages of subjects with optimal,
normal. and high-normal blood pressure and hypertension
Stage | and Stage =2 were 31%, 20%, 18%, 20%, and 11%
for men and 42%., 17%. 16%, 16%, and 9% for women,
respectively. On average, both men and women with higher
blood pressure were older and had higher serum total choles-
terol levels, higher body mass index, and higher incidences of
hyperlipidernia and diabetes than those with optimal blood
pressure. The percemtages of antihypertensive drug users
classified as having hypertension Stages | and =2 at baseline
were 21.3% and 37.7% for men and 24.2% and 40.6% for
women, respectively.
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Table 1. Baseline Characteristics of Study Subjects According to Blood Pressure Category
Blood Pressure Category®

Groups and Vanables Optimal Normal High-Normal Stage 1 Stage =2 P Values

Men
No. of subjects 803 502 463 516 286
Age, years 50.8+13.2 5404129 51.5=122 601117 G20+11.1 =<0.001
SAP, mm Hg 107.8=7.5 121.7=5.4 131.4=5.8 143.9+8.5 167.0=17.4 <0,001
DBP, mm Hg b68.2=6.7 T6.6=6.3 81.2=89 875=8.2 97 0=11.7 =0.001
Total cholesterol. mmolL| 5.1=08 52=049 53209 53:09 53-09 =0.001
High-density lipoprotein 1.3=0.3 1.3=04 1.3=0.3 1.3+03 1.3+03 0,332
cholesterol, mmol/Lt
Body mass index, kg/m’ 22.0=27 227+26 232227 23.3=3.0 236=32 0.001
Antihypertensive medication, % 06 g 7.7 213 3.7 <0.001
Hyperiipidemia, % 237 274 306 34.4 34 =0.001
Diabetes, % 3a 53 5.8 [::] 9.7 <0.001
Cumrent smokers, % 59.7 49.6 46.3 443 40.9 =0,001
Current drinkers, % nit 77.0 75.0 76.8 79.6 0.045

Wamen
No, of subjects 1240 504 465 457 258
Age, years 478=11.9 540115 589-115 61.6=94 62996 <0.001
SBF, mm Hg 105.5=79 122.4=438 1324=49 1457 7.8 1699140 0,001
D8P, mm Hg B6.4+6.6 15.5=7.1 797-69 85.0+9.0 92.3-1349 <0.001
Total cholesterol, mmol/L{ 5.2+0.9 56=1.0 57=09 58+09 58=1.0 <0,001
High-density lipoprotein 1503 1.4=03 1.4=03 1.4=03 1.4=03 <0.001
cholesterol, mmol/Lt
Body mass index, kg/m® 21.1=27 22530 22832 232=33 237=3.7 =0.001
Antihypertensive medication, % 09 4.3 1.3 242 40.6 <0.001
Hyperlipidemia, % 2848 44.2 509 58.6 58.1 <0.001
Diabetes, % 1.5 33 40 6.7 5.8 <0.001
Gurrent smokers, % 156 n7 a2 6.9 B9 <0.001
Current dninkers, % 370 325 2749 298 254 < 0.001

*Optimal blood pressure was defined as systolic pressure <120 mm Hg and diastolic pressure <80 mm Hg. Normal blood pressure was defined as systolic
pressure 120 to 128 mm Hg or diastolic pressure B0 1o 84 mm Hg. High-normal blood pressure was defined as systolic pressure of 130 1o 139 mm Hg or a diastolic
pressure of 85 o 89 mm Hg. Stage 1 hypertension is a systolic pressure 140 to 159 mm Hg or a diastolic pressure 90 to 99 mm Hg. Stage 2 and 3 hypertension
is a systolic pressure =160 mm Hg or a diastolic pressure =100 mm Hg. i the systolic and diastolic pressure readings for a subject were in different categories,
the higher of the 2 categories was used. Plus-minus values are means * SD.

1To convert cholesterol values to mg/dL. multiply 38 67

During an average |1.7-year follow-up period, we docu-

mented 213 strokes (155 definitive strokes and 58 probable
strokes) consisting of 141 cercbral infarctions, 32 intracere-
bral hemorrhages. 22 subarachnoid hemorthages, and 18
unclassified strokes. We alse documented 133 Mls (64
defimtive Mls and 69 probable Mis or sudden cardiac
deaths). Subjects who moved from Suita (16.8% ol the Lotal
participants) were censored at that time.

We determined the age- and multivanable-adjusted hazard
ratios for CVD, ML, and stroke according to blood pressure
categories in the presence or absence of antihypertensive
medication (Table 2), In men, the multivariable HRs (95%
Cls) of CVD incidence were 2.04 (1,19 10 3.48), 246 (1.4610
4.14). 2.62 {1.59 10 4.32), and 3.95 (2.37 to 6.58) for men and
1.12 (0.59 10 2.13). 1.54 (0.85 10 2,78), 1.35 (0.75 10 2.43),
and 2.86 (1.60 to 5.12) for women with the normal and
high-normal blood pressure and hypertension Stage | and

Stage =2 groups, respectively. The risks of MI and stroke for
each blood pressure category were similar to the nsk of CVD.
In a combined analysis of men and women, the multivanable
HR of CVD incidence were 1.62 (1.08 1o 2.43), 2.08 (1.42 10
1.05), 2.06 (1.42 10 298), and 3.53 (2.43 to 5.13) lor the
normal and high-normal blood pressure and hypertension
Stages | and =2 groups, respectively (data not shown). In
addition, the multivariable HR of CVD incidence in men and
women younger than 60 years old were similar o those seen
in men and women older than 60 years of age (data not
shown).

In a second analysis in which all antihypertensive drug
users were categonzed to the Stage =1 group, we determined
the age- and multivanabic-adjusied HRs for CVD, ML, and
stroke according to blood pressure category (Table 3). In
men, the multivanable HRs (959 Cls) of CVD incidence
were 1.83 (1.05 1o 320, 2.11 (1.22 10 3.64), and 3.20 (2.01
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Table 2. Age- and Multivariable-Adjusted HRs for CVD According to Blood Pressure Category With and Without Antihypertensive

Medications
Biood Pressure Category”
Groups and Variables Optimal Normal High-Normal Stage 1 Stage =2
Men
Person-years 9724 5889 57 5611 3025
Cardiovascular dissase
Case 23 34 43 57 52
Age-adjusted 1 2.03(1.19-3.46) 242 (1.45-4.03) 2.44 (1.49-3.99) 371 (2.25-6.16)
Multivariable-adjusted 1 2.04 (1.19-3.48) 246 (1.46-4.14) 2.62 (1.59-4.32) 3.95 (2.37-6.58)
Ml
Case 10 14 19 25 20
Age-adjusted 1 2.07 (0.92-4.68) 2.56 (1.18-5.53) 245 (1.16-5.17) 347 (1.60-7.51)
Multivanable-adjusted 1 2.14 (0.94-4.86) 2,65 (1.20~5.89) 2.72(1.26-5.84) 3.89 (1.76-8.56)
Stroka
Case 13 20 24 32 32
Age-adjusted 1 213 (1.06—4.30) 239 (1.21-4.71) 2.49 (1.30-4.78) 417 (2.17-8.01)
Muttivariable-adjusted 1 212 (1.04-4.30) 243(1.21-4.86) 262 (1.35-5.09) 4.38 (2.24-8.56)
Women
Person-years 15438 6100 5391 5212 2812
Cardiovascular disease
Case 25 17 28 2 a8
Age-adjusted 1 1.05 (0.56—1.95) 1.48 (0.85-2.59) 1.32 (0.75-2.30) 3.00 (1.77-5.09)
Multivariable-adjusted 1 1.12(0.59-2.13) 1.54 (0.85-2.78) 1,35 (0.75-2.43) 2.86 (1.60-5.12)
M
Case T 5 10 9 14
Age-adjusted 1 1.08 (0.34-3.48) 1.71 (1.63-4.59) 1.38 (0.50-3 BD) 3.56 (1.39-9.08)
Multivanable-adjusted 1 1.44 (0.42-4.80) 2.27 (0.78-6.57) 1.68 (0.56-5.10) 5.24 (1.85-14.85)
Stroke
Case 18 12 18 20 24
Age-adjusted 1 1.05 (0.50-2.19) 1.39(0.71-2.75) 1.29 (0.66-2.52) 2.83(1.49-5.39)
Multivariable-adjusted 1 1.06 (0.49-2.24) 1.29 (0.63-2.67) 1,21 (0.61-2.45) 2,20 (1.07-4.50)

*Optimal blood pressure was defined as systolic pressure <120 mm Hg and diastolic pressure <80 mm Hg. Normal blood pressure was defined as systolic
pressure 120 to 129 mm Hg or diastolic pressure 80 to 84 mm Hyg. High-normal blood pressure was defined as systalic pressure of 130 to 139 mm Hg or a diastolic
pressure of 85 to 89 mm Hg. Stage 1 hypertension is a syslolic pressure 140 Lo 159 mm Hg or a diastolic pressure 90 lo 99 mm Hg. Stage 2 and 3 hypertension
Is a systolic pressure =160 mm Hy or a diastolic pressure =100 mm Hg. I the syslolic and diastolic pressure readings for a subject were in different categories,
the higher of the 2 calegories was used. Multivariate analyses were adjusted for age, body mass index, hyperlipidemia, diabetes, and smoking and drinking status,
Antihypertensive drug users were classified according to their blood pressure levels at baseline survey,

to 5.09) for normal and high-normal blood pressure subjects
without antihypertensive medication and subjects with hyper-
tension Stage =1 with or without antihypenensive medica-
tion, respectively. In women. the multivariable HR of CVD
incidence was 2.13 (1.25 10 3.62) for the hypertension Stage
=1 group with or without antihypertensive medications, The
risks of MI and stroke for high-normal blood pressure and
hypertension Stage =1 group were observed in men
(HR=2.32, 95% CI: 1.02 10 527 and HR=3.35, 95% CI:
1.64 10 6.80 for MI; HR=2.04, 95% CI. 1.00 1o 4.22 and
HR=13.133, 95% CI. 1.80 10 6.15 for stroke. respectively).
HRs for CVD according to prehypertensive category exclud-
ing subjects taking antthypertensive drugs (Table 3) were
similar but slightly lower than that category including sub-
jects taking antihypertensive drugs (Table 2)

Using the HRs, we esumated the positive fraction of CVD
attributable to exposure for cach blood pressure category at
baseline by sex (Figure). For men, 8.3%, 12.2%. 16.8%, and
18.5% of CVD incidence were excessive incidence doe o
normal and high-normal blood pressures and hypenension
Stages 1 and =2 with values of 1.3%. 7.1%. 5.4%. and
18.0%.

Discussion
In this cohort study of a general Japanese urban population.
we determiuned that high-normal blood pressure was a nsk
factor for the incidence of stroke and MI in men in compar-
1son 10 subjects with optimal blood pressure. In this study.
20.5% and 8.4% of CVD mcidence may derive from prehy-
pertension cases in men and women, respectively. This s the
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Table 3. Age- and Multivariable-Adjusted HRs for CVD According to Blood Pressure Category

Riond Pressure Category”

Groups and Variables Dptimal Normal High-Normal Stage =1
Men
Person-years 8670 4805 9243
Cardwvascular disease
Case 3 35 123
Age-adjusted 1 1.80 (1.03-3.13) 2,09 (1.23-3.55 3.00(1.91-4.72
Multivariable-adjusted 1 1.83 (1.05-3.20) 211 (1.22-3.64) 3.20 (2.01-5.09)
M
Case 10 16 51
Age-adjusted | 1.71 (0.72-4.03) 2.27 (1.02-5.03) 2.98 (1.44-5,93)
Multivanable-adjusted | 1.78(0.75-4.22) 232(1.02-5.2T) 3.35(1.64-6.80)
Stroks
Case 13 19 T2
Age-adjusted 1 1.93 (0.93-3.98) 2.01 (1.00-4.08) 3.8 (1.75-5.79)
Mutivariable- adjusted | 1.92 (0.92-3.97) 2.04 (1.00-4.22) 3.33 (1 BD-6.15)
Women
Person-years 15293 4834 8002
Cardiovascular disease
Case 24 20 a1
Age-adjusted 1 0.80 (0.39-1.61) 1.28 (0.69-2.36) 2.12(1,30-3.44)
Multivariable-adjusted 1 0.86 (0.42-1.72) 1.32 (0.69-2.53) 2.13(1.25-3.62)
M
Case 7 7 r{
Agao-adjusted 1 0.91 (0.26~3.14) 1.38 (0.47-4.01) 2.23(0.94-5.28)
Multivariable-adjusted 1 117 (0.31-4.34) 1.83 {0.58-5.75) 297 (1.11-7.91]
Stroke
Case 17 13 54
Age-adjusted | 0.76 (0.32-1.79) 1.22 (0.58~2.58) 212(1.17-3.83)
Muttivanable -adjusted 1 0.77 (0.32-1.83) 1.11 (0.50-2.49) 1.89 (1,00-3.58)

*Optimal blood pressure was defined as systolic pressure < 120 mm Hg and diastolic pressure < BO mm Hg. Normal blood pressure was defined as systolic
pressute 120 to 129 mm Hg or diastolic pressure 80 to 84 mm Hg. High-normal blood pressure was defined as systolic pressure of 130 to 139 mm Hg or a diastolic
pressure of 85 to 89 mm Hg. Stage 1 hypertension is a systolic pressure 140 o 159 mm Hg or a diastolic pressure 90 to 99 mm Hg, Stage 2 and 3 hypertension
is a systohic pressure =160 mm Hg or a diastolic pressure =100 mm Hg, If the systolic and diastolic pressure readings for a subject were in different categories,
the higher of the 2 categones was used, Multivariate analyses were adjusted for age, body mass index, hypedipidemia, diabetes, and smoking and drinking status.

Antitypertensive drug users were classified into e hypertension Stage =1 group

first cohort study to examine the impact of high-normal blood
pressure on the risks of stroke and MI incidence in a general
Japanese urban population, who have a relatively higher
incidence ol stroke and lower incidence of M1 than those seen
in Western countries,’

Compared with the previous studics, this study has several
methadological strengths. First, we evaluated a large prospec-
tive cohont of people selected randomly from a general
population in Japan. which allowed us 1o perform subanalyses
by age and CVD subtype. Second, our cohort population was
selected from an urban population in contrast to the majority
of other cohorts in Japan, which have been selected from rural
populations, Because approximately 66% of the Japanese
population lives in urban areas, this is an important strength
of our analysis. The health status of each participant was
examined every 2 years during a chimeal visit at the National
Cardiovascular Center. In addition, a health gquestionnaire

was administered w0 each parucipant yearly by mail or
telephone. In combination with frequent evaluation of the
CVD registiry, we could effectively examine the mcidence of
CVD events in this population. Finally, we examined the risk
of CVD incidence, which is a more direct measure of CVD
risk than risk of CVD mortality, because monality from CVD
i1s sigmhcantly influenced by treatment

This study revealed that normal and high-normal blood
pressures were risk factors for CVD in Japanese urban men
The results of a muluple ethnic groups investigation has
demonstrated that high-normal blood pressure is a nisk factor
for incidence of coronary heant disease in both men and
women.'' Compared with optimal blood pressure, the relative
risk of CVD was 2.33 (1.85 w 2.92) for high-normal blood
pressure and was 1,81 (1.47 o 2.22) for normal blood
pressure among blacks.'" An inverse association of optimal
blood pressure and a positive association of Stage | hyper-
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Figure. The HRs and positive fraction attributable to exposure
to each blood pressure category (optimal, normal, and high-
normal blood pressures and hypertension Stages 1 and =2) at
baseline for CVD were estimated by sex. The gray area displays
excessive incidence of CVD due to normal and high-normal
blood pressures and hypertension Stages 1 and =2.

tension with coronary hean disease were observed in men
compared with normal blood pressure.'” The Framingham
Heart Study revealed that 17.6% and 37.3% of subjects with
baseline normal and high-normal blood pressure. respec-
tively, were diagnosed with hypertension within 4 years.
High-normal blood pressure has also been associated with
increased risk of carotid atherosclerosis,® altered cardiac
morphological feawres,®' and diastolic ventricular dysfunc-
tion,** all of which may be precursors of incidence of CVD.

Some prospective studies have looked at mortality from
CVD in Japanese populations. Murakami et al demonstrated
a relationship between prehypertension and overall mortality
by performing a meta-analysis of data from 13 population-
based cohort studies conducted in Japan ® Sairenchi et al
revealed that high-normal blood pressure was associated with
an increased nsk of CVD morality in Japanese men.”? The
NIPPON DATA 80 also indicated that high blood pressure
was a nsk factor for mortality from all causes as well as death
from CVD among Japanese.™ All of these studies used end
points of mortality. The risk of CVD incidence, like used in
this study. 15 a more direct measure of CVD nisk than is the
rnisk of CVD morality, which is heavily influenced by
treatment.

In prospective studies examining the incidence of CVD in
Japanese populations. the Ohasama siudy demonstrated that
high-normal blood pressure was a risk lactor for siroke by
using homed blood pressure, but not by using causal blood

High-Normal Blood Pressure and CVD in Japan 657

pressure.'* The Hisayama study, which observed the nawral
course of untreated hypertension in a general Japanese elderly
population over a 32-year period, indicated that high-normal
blood pressure was not a risk factor for cerchral infarction
This cohort was approximately half the size of our cohort, and
the subjects were older and observed for longer periods of
time. Hypenensive risk for CVD decreased with advancing
age.™ Over very long periods, confounding factors, including
advancing aging, menopause. lifestyle modifications, and
medication, will affect blood pressure classification. The
Tanno-Soberu study determined that high-normal blood pres-
sure, determined according 1o the 1999 World Health Orga-
nizaton/Tnternational Society of Hypertension critenia, was
not a nsk factor for CVD in comparison to optimal and
normal blood pressures.?¢

In this study, we did not find an association between
high-normal blood pressure and CVD incidence in women.
The association between blood pressure category and coro-
nary heant discase 1s well documented to be weaker in women
than in men.'? For each racial/ethnic group, the mean SBP
and DBP values in men were 6 to 7 and 3 to 5 mm Hg higher,
respectively, than the values in women.”” Postmenopausal
cffects have been associated with clevated blood pressure, ™
Therefore, the period of hypertension exposure lends (o be
shorter in women than in men. The incidence of CVD was
lower in women (3.9 per 1000 person-year) than in men (7.1
per 1000 person-years) in this study. The percentages of those
with hyperension who were aware, treated, and controlled
were higher for women than men.?’Because the frequency of
white coat hypertension is higher in women than in men, '
blood pressure at baseline examination may be overestimated
in women, which may result in the absence of an association
between high-normal blood pressure and CVD incidence in
women

The multivariable HR of CVD incidence for normal blood
pressure was 2-fold higher than that for optimal blood
pressure, In the Honolulu heart program and the Puerto Rico
heant health program. the muluvariable HRs of CVD inci-
dence for normal blood pressure were approximately 2-fold
higher than those for optimal blood pressure.'? Thus, lower
blood pressure appears to prevent the incidence of CVD.

The crude 10-year cumulative incidences of CVD in this
subjects who had optimal, normal, and high-normal blood
pressure were approximately 2%, 6%, and 8% for men and
2%, 3%, and 5% for women, respectively (data not shown). [n
the Framingham Heart Study, those were 5%, 8%, and 10%
for men and 1%, 3%, and 6% for women, respectively.'”
Compared with the Framingham Hean Study. the incidences
of CVD for optimal blood pressure in the Suita study tend o
be lower in men and similar in women,

Our study has several limitations. The primary limitation is
a dilution bias'', this study was based on a single-day
measurement of blood pressure, which may lead o a mis-
classification of blood pressure levels. Previous epidemiolog-
ical evidence has suggested, however, that blood pressure
measurements taken on a single day are accurate.™ Second,
approximately 10% of subjects who underwent baseline
survey did not respond to our questionnaires thereafter
However, we found no chinical background difference be-
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tween participants and nonparticipants, because the main
denial reason for participation in this study was not a health
problem. Age- and sex-adjusted systolic blood pressures were
127 mm Hg for participants and 128 mm Hg for nonpartici-
pants (P=0.08). To achieve a minimum of failure study
subjects, we performed close follow-up with health question-
naires annually and health checkups every 2 years,

In conclusion, high-normal blood pressure is a nsk factor
for MI and stroke in general Japanese urban men. Approxi-
mately 20% and 8% of CVD incidences can be altributed o
normal and high-normal blood pressure in both men and
women, respectively. To prevent the incidence of CVD, it is
necessary for subjects with high-normal blood pressure to
attempt to control these values through lifestyle modifications.

Perspectives

Although it is well accepted that hypertension is a strong nsk
factor for total monality and CVD all over the world, only a
few studies have addressed the absolute and relauve nisks of
CVD for the population with blood pressure values in the
high-normal range. In this study. the impact of high-normal
blood pressure on the incidence of CVD was examined in a
general urban population cohont in Japan. Blood pressure
categones were defined on the basis of the ESH-ESC 2007
criteria. In 64 391 person-years of follow-up, 346 CVD
events were identified. Compared with the optimal blood
pressure group. the multivariable HR of CVD for high-
normal blood pressure was 2.5 tmes in men but was not
statistically sigmificant in women. This might be duc 10 a
postmenopausal effect, higher frequency of controlled or
medication for hypertension, and white coat hypertension in
women compared with those in men, but it should be
researched further whether these reasons can be applied in
women, The risks of Ml and siroke for each blood pressure
category were similar to those of CVD. Approximately 20%
and 8% of CVD incidences can be attributed to prehyperten-
sion in men and women, respectively. It is a remarkable
finding that one fifth of CVD incidence is derived from
prehypertension in men. Our results suggest that it is neces-
sary for subjects with high-normal blood pressure to atempt
to control blood pressure through lifestyle modifications o
prevent the incidence of CVD,
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Original Article

A Randomized Trial of the Effect of an Angiotensin I1
Receptor Blocker SR47436 (Irbesartan) on 24-Hour

Blood Pressure in Patients with
Essential Hypertension

Yuhei KAWANO", Yoichi SATO”, and Kaoru YOSHINAGAY

The aim of this placebo-controlled, double-blind randomized study was to evaluate the duration of the effect
of once-daily administration of irbesartan in patients with essential hypertension. After a placebo run-in
baseline period (of 2-4 weeks), 79 patients were randomized to either irbesartan (one 100 mg tablet per day)
or placebo, for 6 weeks. The primary outcome was the reduction in the mean 24-h blood pressure (BP) as
assessed by ambuiatory BP monitoring under standardized conditions. Seventy-six patients completed the
study protocol. In the irbesartan group, the average reductions in 24-h systolic and diastolic BPs were 5.8
and 3.4 mmHg, respectively (95% confidence interval: 3.2-8.4/1.6-5.1 mmHg), and in the placebo group, they
were —1.7 and 0.5 mmHag, respectively (35% confidence interval: -4.3 to 1.0/-1.8 to 0.7 mmHg). There were
statistically significant differences In the average reductions of 24-h BP (7.5/3.9 mmHg, p<0.001), daytime
BP (8.6/4.0 mmHg, p<0.001) and nighttime BP (6.1/3.4 mmHg, p<0.05) as well as casual BP (9.0/5.0 mmHg,
p<0.001). The trough/peak (T/P) ratios for the systolic and diastolic BPs were 0.84 and 0.78, respectively,
in the irbesartan group. The incidence of adverse events was similar in both groups. The results showed
that irbesartan administered 100 mg once daily was well tolerated in the treatment of essential hypertension
and was effective in producing sustained 24-h BP control. (Hypertens Res 2008; 31: 1753-1763)

Key Words: SR474386, irbesartan, double-blind randomized study, ambulatory blood pressure monitoring,

essential hypertension

Introduction

Hypertension is a major risk factor for cardiovascular dis-
eases (/). The aim of antihypertensive therapy is to lower the
morbidity and mortality from cardiovascular diseases, and a
number of intervention studies have shown that such therapy
is effective (2). Given the long-term objectives of antihyper-
tensive treatment aimed at cardiovascular disease prevention,
it is desirable to use an antihypertensive agent which reliably
controls blood pressure (BP) with few adverse drug reactions
when administered once daily

Blood pressure can now be measured non-invasively for 24
consecutive hours (3-3), Several studies have shown that the
average BP measured by ambulatory BP monitoring (ABPM)
correlates more strongly with the severity of hypertensive
organ damage than the values measured during outpatient vis-
its (6). In additon, the guidelines for clinical assessment of
antihypertensive drugs in Japan recommend the use of trough/
peak (7/P) ratios based on ABPM measurements to investi-
gate the duration of therapeutic effects (7).

SR47436 (irbesartan) 15 a non-peptide angiotensin I1 (AIl)
receptor blocker that can be administered orally, Irbesartan
selectively binds to a type 1 All receptor and lowers BP by
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Fig. 1. Flowchart depicting the inclusion and exclusion of study subjects.

competing with All to bind to the receptor. In Japan, single-
dose and repeated-dose studies have been conducted among
healthy male volunteers. Among those with mild to moderate
essential hypertension, two studies of irbesartan have been
conducted: a pilot study and a late phase 11 clinical study (8).
The results of these studies showed that irbesartan could
safely and effectively lower BP when administered once
daily, and the optimal clinical doses were estimated at 50-100
mg/d.

The present study investigated the duration of the anti-
hyperiensive effect of irbesartan using ABPM. The effect of

once-daily administration of 100 mg of irbesartan was evalu-
ated in a placebo-controlled, double-blind randomized study

Methods

The present study was conducted according to the “Good
Clinical Practice for Trals on Drugs (GCP)" ordinance of
Japan (Pharmaceutical Affairs Law, Article 14, Section 3 and
Article BO, Sections 2-1, 4 and 5) established in accordance
with the Declaration of Helsinki. The study was also
approved by the institutional review board of each participat-
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Fig. 2. Study timeline. *Lengthened by up 1o 2 weeks depending on patient circumstances. **Shortened or lengthened by | week

depending on patient circumstances.

ing medical institution.

Subjects

Eligible subjects were patients with essential hypertension
who visited one of the ten medical institutions listed in the
Appendix between August 2001 and June 2002, Prior to the
start of the baseline period, the investigators used a GCP-
compliant consent form to explain the details of the present
study to the subjects, and informed consent was obtained in
writing from all subjects.

Inclusion criteria at the start of the recruitment were as fol-
lows: 1) age from 25 to 79 years, 2) men or postmenopausal
women, 3) outpatients with essential hypertension, 4)
untreated with antihypertensive agents or, if treated, willing to
forgo current medication during the 4-week placebo run-in
baseline period and the 6-week main study period. Inclusion
criteria at the start of the study period were as follows: 1) sta-
ble sitting BP in the last two measurements during the base-
line period, 2) sitting systolic BP of 150 mmHg or above and
diastolic BP of 95 mmHg or above, or systolic BP of 160
mmHg orabove and diastolic BP of 90 mmHg or above, 3) sit-
ting diastolic BP of less than 120 mmHg, 4) mean 24-h sys-
tolic BP of 130 mmHg or above, or diastolic BP of 80 mmHg
or above. The reason we used several criteria for casual BP
was that we wanted to include only patients with definite sys-
tolic-diastolic hypertension. Patients with secondary or malig-
nant hypertension, cardiovascular diseases such as stroke,
myocardial infarction and heart failure, renal failure or liver
dysfunction, and patients judged unsuitable for participation
by the investigator were excluded from the present study.

A total of 94 subjects were enrolled in the present study
(Fig. 1). Of these patients, 14 discontinued or withdrew dur-
ing the baseline period. Hence, drug allocation was performed
in 80 patients (irbesartan group: n=40; placebo group:
n=40). One patient in the irbesartan group was excluded from
the study because the proper allocated drug was not adminis-

tered. Consequently, 79 patients (irbesartan group: n=39;
placebo group: n=40) progressed to the treatment period, and
their data were used for the evaluation of safety and efficacy.
During the treatment period, GCP compliance guidelines
were upheld for all 79 patients. Ambulatory BP monitoring
was not properly performed in three patients (irbesartan
group: n=1; placebo group: n=2); therefore, for the analysis
of 24-h BP, we used data from the remaining 76 patients
(irbesartan group: n=38; placebo group: n=38).

Based on the findings of another ABPM study of irbesartan
(9), it was estimated that the mean difference in the reduction
in mean 24-h BP between the irbesartan group and placebo
group would be 5.0 mmHg with a SD of 6.0 mmHg. Using
these values, the required number of subjects to detect a dif-
ference between the two groups was estimated to be 23 per
group (power of test: 80%, @=0.05, two-sided). Therefore,
the target number of cases was set at 30 subjects per group
(total number of subjects: 60), allowing for dropouts and
withdrawals.

Investigational Drugs

Irbesartan (100 mg) tablets and placebo tablets, indistinguish-
able in appearance, were used. The tablets were randomly dis-
tributed within each of the 30 blocks used; each block
consisted of four patients (two in the irbesartan group and two
in the placebo group).

Administration of the Drugs

During the baseline run-in period, one placebo tablet was
administered once daily after breakfast for 2 weeks to patients
with untreated essential hypertension and for 4 weeks to
patients who stopped antihypertensive therapy before enroll-
ing (Fig. 2). During the treatment period, one tablet (either
100 mg of irbesartan or placebo) was administered once daily
after breakfast for 6 weeks.
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Table 1. Characteristics of the Study Population

Item Irbesartan 100 mg group Placebo group Total

Total number of subjects 38 (100.0) 38 (100.0) 76 (100.0)
Gender

Male 28 (73.7) 25 (65.8) 53 (69.7)

Female 10 (26.3) 13(34.2) 23 (30.3)
Age (vears) 58.9+8.3 58.8£04 58.0+8.8
Body weight (kg) 66.5+134 64.6x109 65.5+12.2
Height (cm) 162.1+7.6 161.0£8.3 161.5£7.9
Complications

No 9(23.7) T(184) 16(21.1)

Yes 29 (76.3) 31 (81.6) 60(78.9)
WHO-ISH 1993 Guidelines

Stage | 13 (34.2) 15 (39.5) 28 (36.8)

Stage II 25(65.8) 22(57.9) 47 (61.8)

Stage 111 0(0.0) 1 (2.6 1(1.3)
History of antihypertensive therapy

No past history 8(21.1) 11(28.9) 19 (25.0)

Drug taken in the past 9(23.7) 9(23.7) 18(23.7)

Drug taken until just before the study 21 (55.3) 18 (47.4) 39 (51.3)

Data are mean+SD or n (%).
Table 2. Distribution of Baseline Values
Item Irbesartan 100 mg group Placebo group Total
(n=38) (n=38) (n=16)

Mean 24-h BP during baseline period (mmHg)

Systolic BP 145.0£10.9 1429+10.6 143.9+10.7

Diastolic BP 95.0+88 92.0+7.8 93 5+84
Casual BP during baseline period (mmHg)

Systolic BP 163.4x11.3 163.749.1 163.6+10.2

Diastolic BP 100.0+£5.4 99.215.7 99.6+5.5
Casual pulse rate during baseline period (beats/min) 73.2£]13.1 72.2%11.4 72.7+122

Data are mean+SD. BP, blood pressure.

Use of other antihypertensive drugs was prohibited during
the baseline and treatment periods. Use of the following drugs
was also prohibited unless necessary: psychotropic agents,
anti-anxiety drugs, sedatives, hypnotic agents, analgesics,
central acting muscle relaxants, phenothiazine antihista-
mines, or phosphodiesterase-3 inhibitors.

Measurements

Casual BP and pulse rate were measured at 2-week intervals
1n a sitting position after sufficient rest. A tablet of irbesartan
or placebo was taken before the measurement. Casual BP was
measured twice. and the average values were used for analy-
sis. At the end of the baseline period and at the end of the
treatment peniod, casual BP was also measured in the supine,
and standing positions.

At the end of the baseline period and at the end of the treat-

ment period, ABPM was carried out for 26 consecutive hours
in the hospital using a portable automatic sphygmomanome-
ter (TM-2421; A&D Co., Lid.. Tokyo, Japan) at 15-min inter-
vals during the day (6:00-21:00) and at 30-min intervals at
night (21:00-6:00). The same sphygmomanometer was used
for each patient. During ABPM, the investigational drug was
admimstered at 10 AM. The patients were instructed to relax
the upper arm as a cuff was fastened in place and to remain in
a sitting position while BP was monitored at peak (3-6 h after
administration) and trough (23-24 h after administration)
hours. The patients were also instructed to record daily activ-
ities, such as the times of meals., sleeping and getting up.

Al the end of the baseline period and at the end of the treat-
ment period (or at discontinuation of treatment). the follow-
ing tests were conducted: hematology. blood chemistry.
urinalysis, chest X-ray, electrocardiography. and funduscopy
(if possible)
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Fig. 3. Twenty-four-hour blood pressure in the irbesartan and placebo groups. Mean 5D, SBP, systolic blood pressure: DBP,

diastolic blood pressure.

Adverse Events

All subjective symptoms and objective findings or diseases
which newly appeared or which were exacerbated during the
study were noted and the details were recorded. Any abnor-
mal changes in laboratory data were evaluated based on a
comparison of observed values in the baseline and treatment

periods. If possible, follow-up investigations were performed
until recovery,

Overall Safety

To investigate the severity of adverse drug reactions, overall
safety of use was rated on a scale of 1-5: I, safe (no safety
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Fig. 4. Twenty-four-hour pulse rate in the irbesartan and placebo groups. Mean =5D

problems, i.e., no adverse effects occurred); 2, slightly unsafe some reason were classified as “no information available.”
(mild adverse reaction occurred but no special treatment was
needed and treatment was continued): 3. probably unsafe

: _ Analysis
(dosage reduction or other measures were required); 4, unsafe
(treatment with the investigational drug was, or should have The primary objective was to compare the efficacy of 100 mg
been. discontinued); 5, no information available. In the event irbesartan compared with placebo group on reducing the
that treatment was discontinued for some reason, the investi- mean 24-h BP from ABPM duta. The statistical analysis was
gator also evaluated the overall safety of use on the same conducted using SAS version 6.12 (5AS Japan Inc.. Tokyo.
scale, Patients for whom an evaluation could not be made for Japan). The differences between groups were evaluated by
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Table 3. Reductions in 24-h, Daytime and Nighttime BP
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739

Difference between treatment

Baseline Treatment Reduction
ltem and time period Group n period period == - gmups‘. -
. mean — 93‘,%.c0nt|dcncc g — 95% confidence
interval interval
Systolic BP
24h Irbesartan 38 145.0 1392 58 32-84 0.0001 7.5 38-11.1
Placebo 38 1429 144.6 -|.7 -43-1.0
Daytime (11:00-21:00) Irbesartan 38 150.1 143.8 63 32-95 0.0001 8.6 44-128
Placebo 38 146.9 149.1 -23 -5.1-0.6
Nighttime (0:00-5:00) Irbesartan 38 1348 129.5 5.3 23-83 0.0100 6.1 1.5-10.7
Placebo i8 134.8 135.6 -08 -4.4-27
Diastolic BP
24h [rbesartan 38 95.0 917 34 1.6-5.1 0.000<4 3.9 1.8-6.0
Placebo 38 92.0 925 -0.5 -1.8-07
Daytime (11:00-21:00) Irbesartan a8 08.6 05.2 34 1.3-54 0.0018 39 1.5-6.4
Placebo 38 95.0 95.6 -0.6 -2.0-08
Nighttime (0:00-5:00) Irbesartan 38 87.7 844 33 1.2-54 0.0218 34 0.5-6.2
Placebo 38 86.0 86.1 -0.1 -2.1-2.0
Unit: mmHg. BP, blood pressure. *i-test. o
Table 4. T/P ratios as Determined by ABPM
T value B _ Placebo-corrected
Item Group TIP ratio
(mmHg) (mmHg) T value P value A
(mmHg) (mmHg) AP
Systolic BP Irbesartan 100 mg 6.6 7.8 0.84 69 9.0 0.77
Placebo -0.3 0.1
Diastolic BP  Irbesartan 100 mg 43 5.4 0.78 37 5.8 0.64
Placebo 0.5 0.5

T, rough; F, peak; ABPM, ambulatory blood pressure monitoring; BP, blood pressure

the r-test. The secondary objectives were to assess some other
measures of antihypertensive effects and the overall safety of
use. The overall safety of use was assessed in an exploratory
manner by tabulating the incidence, calculating descriptive
statistics, and preparing tables and figures. All tests were two-
sided and conducted at the 5% level of significance, unless
otherwise specified.

Values are expressed as mean®SD and 95% confidence
intervals were used. The Clopper-Pearson method was used
to estimate the confidence interval of ratios.

Results

Baseline Characteristics

The patient characteristics, baseline values of BPs and pulse
rate are shown in Tables | and 2. There were no significant
differences between the irbesartan and placebo groups. The
mean 24-h BP during the baseline period in the irbesartan

group were 145.0£10.9 mmHg systolic and 95.0£8.8 mmHg
diastolic and 1429+10.6 mmHg systolic and 92.0+78
mmHg diastolic in the placebo group.

Changes in BP and Pulse Rate during ABPM

Systolic and diastwlic BPs and pulse rate, as measured by
ABPM, are shown in Figs. 3 and 4. At all measurement
points, systolic and diastolic BPs during the treatment period
in the irbesartan group were lower than those during the base-
line period. In contrast, no marked differences in systolic and
diastolic BPs were noted between the baseline and treatment
periods for the placebo group. For pulse rate, no marked
changes were observed between the baseline and treatment
periods for either the irbesartan or the placebo group (Fig. 4).

In the irbesartan group, 24-h systolic and diastolic BPs
were significantly reduced whereas the values in the placebo
group were unchanged (Table 3). The differences between the
groups in the mean reduction in BP were 7.5/3.9 mmHg in 24
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h, 8.6/4.0 mmHg in daytime, and 6.1/3.4 mmHg in nighttime.

The reductions in trough systolic and diastolic BPs were
6.6 and 4.3 mmHg, respectively, in the irbesartan group and
—=0.3 and 0.5 mmHg, respectively, in the placebo group
(Table 4). The differences in the reductions for both the
trough systolic and diastolic BPs were statistically sigmficant,
Trough and peak values were calculated from the mean
reduction in BP during 24 h. The T/P ratios for systolic and
diastolic BPs in the irbesartan group were 0.84 and 0.78,
respectively (Table 4). Placebo-corrected 7/P ratios were also
calculated by taking the mean reduction in trough and peak
BPs and correcting it for the mean reduction in the placebo
group. The placebo-corrected T/P ratios for systolic and dias-
tolic BPs were 0.77 and 0.64, respectively.

Changes in Casual BP and Pulse Rate

Changes in outpatient readings for sitting BP and pulse rate
are shown in Fig. 5. In the irbesartan group, both systolic and
diastolic BPs were significantly decreased at the second week
(by 9.1 and 6.0 mmHg, respectively) of the treatment period,
and remained significantly low up to the sixth week. In the
placebo group, small but significant reductions in BPs were
observed from the fourth week of the treatment. No marked
changes in pulse rate were observed in either group.

Casual BP values during the baseline period and at the end
of the treatment period as well as the reduction in BP are
shown in Table 5. Systolic and diastolic BPs were signifi-
cantly reduced in the irbesartan group and the difference
between the groups was 9.0 mmHg systolic and 5.0 mmHg
diastolic.

Adverse Events

Of the 79 patients (irbesartan group: n=39, placebo group:
n=40), 20 (51.3%) patients in the irbesartan group experi-
enced a total of 30 adverse events. The main adverse events
included common cold syndrome (6 events), headache (2),
diarrhea (2), rhinitis (2), and contusion (2). Of these, 2 (5.1%)
patients reported adverse drug reactions: thirst (1) and gastric
discomfort (1). In the placebo group, 20 (50.0%) patients
experienced a total of 33 adverse events. The main adverse
events included common cold syndrome (4 events), palpita-
tion (3), insomnia (3), and headache (3). Of these, 5 (12.5%)
patients reported adverse drug reactions: cerebral hemor-
thage (1), cough (1), headache (1), palpnation (1), and
anastomotic ulcer (1).

In the irbesartan group, eight abnormal changes in clinical
laboratory findings were reported in six (15.4%) patients
including increased creatine kinase (4 events). Of these, 2
(5.1%) displayed 3 adverse drug reactions: increased creatine
kmase (1), microscopic hematunia (1), and increased urine
WBC (1). In the placebo group, 11 (27.5%) patients experi-
enced a total of 14 abnormal changes in clinical laboratory
findings including increased serum uric acid (3 events) and

Changes in sitting BP

—— Irbesartan 100 mg group

------ Placebo group
(mmHg) (MeanzSD)
180
180
140
120
100
B0
0
Before 4 o] 2
administration Time in weeks
Changes in sitting pulse rate
(beats/min) — Irbesartan 100 mg group
wef emeees Placebo group
{Meant5D)
80
80
40

Before 2 4 °
admimstration Time in weeks
Fig. 5. Changes in siring blood pressure and pulse rate

measured during owtpatient visits. Mean*SD. SBP, systolic
blood pressure; DBP, diastolic blood pressure.

increased serum bilirubin (2). Of these, 4 (10.0%) patients
displayed adverse drug reactions: increased serum uric acid
{2), increased serum cholesterol (1), and increased serum
bilirubin (1).

Overall Safety

The results of the overall safety evaluation are shown in Table
6. The safety rates (defined as the percentage of patients in
whom the investigational drug was regarded as “safe”) in the

10

irbesartan and placebo groups were 92.3% (36/39) and 80,0%
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