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Original Article

The Optimal Target Blood Pressure for
Antihypertensive Treatment in Japanese Elderly
Patients with High-Risk Hypertension:

A Subanalysis of the Candesartan Antihypertensive
Survival Evaluation in Japan (CASE-J) Trial

Toshio OGIHARA", Kazuwa NAKAO”-", Tsuguya FUKUI*, Kohshiro FUKIYAMA®,
Akira FUJIMOTO", Kenji UESHIMA”, Koji OBA”, Kazuaki SHIMAMOTO",
Hiroaki MATSUOKA™, and Takao SARUTAY, for the CASE-J Trial Group

For hypertensive patients, it has been recommended that antihypertensive treatment strategies be chosen
on the basis of the patients’ conditions and age. In this sub-analysis of the Candesartan Antihypertensive
Survival Evaluation in Japan (CASE-J) trial, we aimed to compare the effects of candesartan and amlodipine
on cardiovascular mortality and morbidity in Japanese elderly patients with high-risk hypertension and to
determine their optimal target blood pressures (BPs). The effect of the two drugs on cardiovascular events
was compared across different age subgroups (<65, 65-74, and 75-84 years) by use of Cox regression anal-
ysis. We also evaluated the associations between the achieved BP and the incidence of cardiovascular
events, irrespective of the allocated drugs in multiple Cox regression analyses. The incidence of cardiovas-
cular events was independent of the assigned treatment for each of the age subgroups. For systolic BP
(SBP), cardiovascular risk increased steeply when control of SBP was inadequate (higher than 140 mmHg)
for patients younger than 65 years old and those between 65 and 74 years old. Patients aged 75 to 84 years
old showed a significantly increased risk when their SBP was =150 mmHg. For diastolic BP (DBP), the risk
significantly increased for the subgroup aged 75 to 84 years when the DBP was =85 mmHg. The present
results show that candesartan and amlodipine are equally effective in Japanese elderly patients with high-
risk hypertension. Moreover, it is important to control BP levels to less than 150/85 mmHg for patients 75—
84 years old. (Hypertens Res 2008; 31: 1595-1601)
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Japan (CASE-J)
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Introduction

Diuretics and calcium channel blockers (CCBs) are generally
recommended for the treatment of hypertension in elderly
patients. and many reports have provided evidence of their
efficacy (/—). However, the SCOPE trial and a sub-analysis
of the LIFE study demonstrated that angiotensin 11 receptor
blockers (ARBs) have beneficial effects for hypertension in
the clderly or in patients with isolated systolic hypertension
(ISH), which ofien affects older people (3, 6). Therefore, it is
important to compare the efficacy of ARBs and CUBs in
senior patients,

The Candesartan Antihypertensive Survival Evaluation in
Japan (CASE-]) trial demonstrated that ARB candesartan and
CCB amlodipine equally suppressed total cardiovascular
(CV) morbidity and mortality in high-risk Japanese hyperten-
sive patients under strict blood pressure (BP) control (7). The
ages of the subjects in the study varied widely, from 20 to 84
years of age, with an average age of 63.9£10.5 years.

The target BP for treatment of elderly patients with hyper-
tension (&) is generally lower than 140/90 mmilg, although
this target 1s not necessarily supported by direct evidence (9).
Although lower target BPs are epidemiologically associated
with better outcomes, one intervention trial indicated that a
systolic BP (SBP) lower than 150 mmllg is optimal (/()),
whereas other results have suggested the existence of a J-
shaped phenomenon (/7. 12). Thus, a consensus regarding
the optimal target BP for elderly hypertensive patients has not
vet been determined. Furthermore, 1t has been reported that,
for some senior age categories (>80 or 85 vears old), patients
with lower BPs have lower survival rates compared with
patients with higher BPs (/3 /5).

The present sub-analysis of the CASE-J trial was conducted
to compare the efficacies of ARB candesartan and CCB amlo-
dipine in high-risk Japanese elderly hypertensive patients,
particularly in those aged 75 years or older. Additionally, we
sought to determine an adequate target BP for elderly patients
by examining associations between the achieved BP and the
incidence of CV events.

Methods

Trial Design

The CASE-) trial was a prospective. randomized. open-label
study with a blinded endpoint assessment comparing the etfi-
cacy ol candesartan with that of amlodipine in high-risk Jap-
anese hypertensive patients, The Ethies Committee at the
Kyoto University Graduate School of Medicine approved the
CASE-J trial protocol according to the principles of the Hel-
sinki Declaration. Details ol the primary results from this
study have been deseribed clsewhere (7).

Briefly. the trial involved 4,728 high-risk hypertensive
patients. High risk was defined as the presence ol any one of

the following factors: severe hypertension; type 2 diabetes:
history of stroke or transient ischemic attack: history of myo-
cardial infarction, angina pectoris, or left ventricular hyper-
trophy: renal dysfunction; or arteriosclerotic peripheral artery
discasc (/6). The ages of the patients ranged from 20 to 84
years old. After randomization, 2,364 paticnts were assigned
to the candesartan group. and 2.364 patients were assigned 1o
the amlodipine group (the mean of 3.2 years follow-up). The
primary endpoint of the CASE-J trial was CV mortality and
morbidity. which was a composite of sudden death; cere-
brovascular events, including stroke or transient ischemic
altack: cardiac events, including heart failure, angina pectoris,
or acute myocardial infarction; renal events, including a
serum creatinine concentration 24.0 mg/dL or a doubling of
the serum creatinine concentration; and vascular events,
including disseeting aortic ancurysm or arteriosclerotic ocelu-
ston of a peripheral artery (7. /6). The CASE- trial followed
the CV events repeatedly until a patient died. and a 97.1% (ol-
low-up rate was achieved. BP was measured every 6 months
after registration. According to the guideline proposed by the
Japanese Society of Hypertension, two conseeutive BP mea-
surements were taken from each patient in a sitting position al
a clinic (/7).

Patients were categorized by age into three subgroups
(<05, 65-74, and 7584 vears old) in the sub-analysis, Out-
come measures were the same as for the CASE-J trial, which
was a composite of CV mortality and morbidity. Addition-
ally, cach endpoint, which is sudden death. cerebrovascular
cvents, cardiac events. and renal events, was independently

assessed.

Statistical Methods

Patient characteristics were reported as mean+SD or pereent-
age for cach of three age subgroups. A Cox proportional haz-
ard model stratified by diabelic status at baseline (a stratilied
factor for the allocation in the CASE-J trial) was used 1o
assess differences between the candesartan and amlodipine
groups in the time w0 a CV event for cach age subgroup. The
treatment effect of candesartan compared with that of amlo-
dipine was measured using the hazard rato (HR) and a 95%
conlidence interval (Cl). Only the time to the first CV event
was considered for the composite primary endpoimt. Simi-
larly, only the first event in cach catcgory was counted for
cach endpoint (sudden death. cerebrovascular events, cardiac
events, or renal events).

To determine the opuimal target BP levels tor cach of the
three age groups, we targeted patients who had at least one
lollow-up visit without a CV cvent. We defined the achieved
BP as the BP measured during the most recent visit before the
occurrence of a CV event or as the BP obtained at the end of
the follow-up. The achieved SBPs and DBPs were classified
into five categories (for SBP, < 130 mmHg. 130-139 mmllg.
140- 149 mmilg, 150-159 mmHyg, and 2160 mmHe: for
DBP. <73 mmllg. 75 79 mmllg, 80-84 minllg, 85-89
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Fig. 1. Comparison of cardiovascular mortality and morbidity by age between the nwo treatment-based regimens. The numbers
above the circles indicate the HRs. The bars indicate the 95%q confidence intervals.

mmHg, and 290 mmHg). The HR for the CV event was esti-
mated by comparing the results with those from a reference
group. which included patients with a SBP level <130 mmHg
and a DBP level of 75-79 mmllg. Differences in baseline
charactenstics, such as sex, body mass index. treatment
group. antihypertensive drug use before starting the CASE-]
trial, smoking. drinking. type 2 diabetes, hyperlipidemia,
severe hypertension, history of cerebrovascular events, his-
tory of cardiac events, renal dysfunction. and the other
achieved BP {e.g.. the achieved DBP in the analysis of the
optimal SBP), were adjusted using multiple Cox regression
analysis.

The statistical tests were two-sided, and the significance
level was set at 5%. All statistical analyses were performed
using SAS version 9.1 (SAS Institute, Cary. USA).

Results

Efficacies of Candesartan and Amlodipine for the
Three Age Subgroups

There were 2,247 patients (1.132 patients in the candesartan
group and 1,115 patients in the amlodipine group) in the <65-
year-old subgroup. 1.705 patients (862 patients and 843
patients, respectively) i the 65-74-year-old subgroup, and
751 patients (360 patients and 391 patients. respectively) in
the 75-84-year-old subgroup. Both treatments controlled BP
well during the follow-up (for ages 75-84 years old. SBP/
DBP at 3 years after enrollment was 137.6/74.7 mmllyg in the
candesartan group and 136.5/73.3 mmHg in the amlodipine
group: for ages 65-74 years old. 136.1/75.5 mmHg and
135.2/75.4 mmllg; and for ages <65 years old, 135.6/79.4
minHg and 133.0/78.7 mmHg, respectively).

Figure 1 shows the effects ol the two treatment—based reg-
imens on CV events and each endpoints. The HR for CV
cvents for ages 75-84 years was 0.94 (95% CI1=0.58-1.53;
p=0.808), for ages 65-74, it was 1.05 (95% C1=0.73-1.51;
p=0.787), and. for those <63, it was 1.03 (95% CI1=0.67-
1.56; p=0.904). Similarly, there were no significant differ-
ences between candesartan and amlodipine on each endpoint
among the three age subgroups. Thus, the patients in cach age
subgroup were considered to form an observational cohort of
high-risk hypertensive patients who had received antihyper-
tensive therapy. In this context, in the following section we
examine the relationship ol the achieved BP levels and the
CV events rate for each of the age subgroups irrespective of
the allocated drug.

Associations between the Achieved BP and CV
Events Rate for the Three Age Subgroups

Table 1 shows the bascline characteristics of patients with at
Icast one follow-up visit without a CV event. and the mean
BP during the follow-up. At bascline, older patients had a
higher mean SBP, whereas the mean DBP was lower in older
patients. There were fewer men in the subgroup for 75-84-
year-olds than in the other subgroups. Table 2 shows the
crude CV events rates for cach BP category in each of the age
subgroups. and Fig. 2 shows the corresponding adjusted HR.
For paticnts vounger than 65 years old and those 65-74. CV
risk increased steeply when control of the SBP was inade-
quate (SBP=140 mmHg); in particular. the HRs for
SBPs2160 mmilg were 9.30 (93% Cl1=4.13-20.95;
p=<0.001) for the patients aged <65 years old and 8.45 (95%
Cl1=4.04-17.66; p<0.001) for those aged 65-74 years old.
Meanwhile, CV risk in the subgroup ol 74-85-year-olds sig-
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Table 1. Baseline Characteristics and Mean Blood Pressures during Follow-Up*

<65 years 65-74 years 75-84 years

" 2,176 1,658 719
Age (ycears old) 550171 69.3£2.8 78.3%2.7
Candcsartan 1,097 (50.4) 835 (50.4) 346 (48.1)
Male 373 (63.1) 872(52.6) 272(37.8)
Body mass index (kg'm”) 25.1%£3.7 242434 23.623.6
Severe hypertension’ 488 (22.4) 267 (16.1) 144 (20.0)
Type2 diabetes mellitus 927 (42.6) 781 (47.1) 250 (34.8)
Cercbrovascular history 137(6.3) 218(¥32) 109 (15.2)
Cardiac history 922(42.4) 728 (43.9) 321 (44.7)
Renal dysfunction’ 488 (22.4) 402 (24.3) 200(27.8)
Hyperhipidemia 982 (45.1) 745 (44.9) 301 (41.9)
Antihypertensive drugs belore starting the CASE-J trial 1,306 (60.0) I.245(75.1; 549 (76.4)
Current smoking 830 (39.3) 465 (28.1) 128 ¢17.8)
Current alcohol 1,281 (58.9) 677 (40.8) 204 (28.4)
SBP (mmHg)

Bascline 160.7£14.8 163.2£13.5 16761122

During tollow-up: 137.6x13.5 138.6+13.7 140.0+13.5
DBP (mmHg)

Bascline 94.3+10.9 89.3+10.7 ¥X.9+11.4

During follow-up’ 51.2494 Thdxac] 76.214.|

*Data arc shown as meantSD or s (") in cach category. ‘Severe hypertension: blood pressure 2 180 and/or 2 110 mmHg; cerchrovascu-
lar history: history of stroke or transient ischemic attack; cardiac history: left ventricular hypertrophy. angina pectoris, or history of myo-
cardial infarction; renal dysfunction: proteinuria or scrum creatinine concentration 2 1.3 mg/dL. ‘Mcan blood pressures during lollow-
up: the occurrence of a CV event (excluding bascline). CASE-J, Candesartan Antihypertensive Survival Evaluation in Japan; SBP, sys-
wlic blood pressure; DBP. diastolic blood pressure; OV, cardiovascular,

Table 2. Cardiovascular Events and Achieved Blood Pressure®

<635 years 65-T74 vears 75 -84 years
Events Rates' Events Rates Events Rates’
n) (95% C1) () (95% C1) () (95%,CD)

SBP (mmHg)

<130 15 (667) 6.6(3.7-10.9) 1% (438) 12.0(7.1-19.0) 8(161) 15.3(6.6-30.1)

130—139 21 (780) 7.9(4.9-12.0) 28 (387) 14.0(9.3-20.2) 18 (243) 23.0(13.6-36.3)

140 149 17 (468) 10.8(6.3-17.3) 28 (419) 204(13.6-29.5) 12 199) 18.5(9.6 324

150-159 15(130) 34.8(19.5-574) I8 (113 £2.2(30.9-82.5) 9(50) S58.9(27.0-111.9)

=160 IR (111) SK.8(34.8-929) 2001009 BR.6(54.1 136.8) 13 (66) 801 (42.6 136.9)
DBP (mmHg)

<75 2R (607) 3.6(9.1-19.7) 43 (722) 7.8(129-239) 21 (339) 19.3111.9 29.35)

75-79 6341 ST9-11.1) 13 (248) 13.6(8.3-26.6) 74103 19.5(7.8—0.1)

80-84 19 (665) 84(5.1-13.2) 22 (438) 14.9(94-22.6) 18 (189) 29.7(17.647.0)

85-89 12 (260) 14.0 (7.3-24.5) 15(136) 35.5(19.8-58.5) 8 (46) ST (246-112.5)

290 21(303) 22.7(14.1-34.8) 90114 66.3 (39.9-103.5) 6 (32) BLI(29.8-176:5)

*The achieved BP was delined as the BP measured during the most recent visit before the oecurrence of a CV event, or as the BP
obtamed at the end of follow-up. "Rates are given per 1,000 person-years. SBP, systolic blood pressure: DBP, diaswolic blood pressure:
Cl. confidence mterval; BP blood pressure: CV. cardiovascular.

nificantly increased at SBP levels 2 150 mmtlg, although the p=0.007). and for SBPs 130159 minflg it was 2.91 (95%
ncrease was milder than for the other subgroups: the HR lor CI=1.01-8.39; p=0.04%), Regarding the DBP. a J-shaped
SBPs=160 mmHg was 390 (95% Cl-1.44-1054: phenomenon was observed in patients <635 years (HR for
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Fig. 2. Acjusted hazard vatio of cardiovascular mortality and morhidine by age and the achieved blood pressure level. Sex, body
mass index, treatment group, antihvpertensive drug use hefore starting the CASE-J wial, smoking, drinking. tvpe 2 diabetes,
perlipidemia, severe hvpertension, history of cerebrovascular events, history of cardiac events, renal dvsfunction, and the
other achieved BP (e.g., the achieved DBP in case the analvsis of the optimal SBP) were adjusted using multiple Cox regression

analysis. *p<0.05, **p<0.01, ***p<0.001.

DBP<75 mmHg =2.51: 95% CI=1.03-6.10; p=0.042). but
not in patients aged 75-84 ycars.

Discussion

CCBs are commonly used for the treatment of elderly hyper-
tensive patients (7—4). Recently. ARBs have also been used
lor clderly patients or patients with ISH (3. n). Hardly any
reported studies, however, have directly compared the effects
of CCBs and ARBs in Asian elderly patients (/8). In the
present subanalysis, the effects of lowering BP were compa-
rable in the two treaument groups. When patients were divided
into three age subgroups (younger than 65, 65 to 74, and 75 to
¥4 years old). both reatments exhibited significant antihyper-
tensive effects in cach of the subgroups. indicating that the
ARB-based and CCB-based regimens are equally beneficial
in terms of their hypotensive efficacy as well as in reducing
the nsk of CV events. Therefore, these data indicate that, sim-
ilar to CCBs, ARBs are beneficial as first-line agents for eld-
crly patients, because of their wide range of indications in
hypertensive patients with co-morbidities, the lack of unfa-
vorable effects on metabolism, and their antidiabetic proper-
ties (/9).

A lower target BP is not necessarily beneficial in senior
patients, as was described in the review by August (9). Little
clear evidence has been reported regarding target BPs for
senior patients receiving antihypertensive treatment. Epide-
miologically. it 1s well known that the risks for BP and CV are
lincarly related and that elderly people with lower BPs are at
less risk for CV events (27). A sub-analysis of the SHEP
study. however, showed that the incidence of stroke was less
frequent in patients with SBP levels lower than 150 mmllg
compared with those with SBP levels lower than 140 mmllg
(/) and that the risk of stroke increased in patients with DBP
levels lower than 55 mmHg (27). Additionally, sub-analysis
of the HOT study. which examined patients aged 65 vears or
older, did not identify any significant differences in the CV
risk of groups with different BPs obtained in response to anti-
hypertensive treatment with felodipine (22).

The Japanese Trial to Assess Optimal Systolic Blood Pres-
sure in Elderly Hypertensive Patients (JATOS) was recently
conducted to compare the 2-year effect of a strict treatment to
maintain SBP below 140 mmlg (group A) with that of a mild
treatment to maintain SBP between 140 and 160 mmlg
(group B) in Japanese hypertensive patients. Among patients
aged 65 years or older, no significant difference was observed
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in the incidence of CV events between group A (a mean SBP

of 1359 mmHg afier 2 years) and group B (a mean SBP of

145.6 mmHy after 2 years). However, among patients aged 73
years or older, group B had a lower incidence of CV events
compared with group A. although the difference was not sig-
nificant (23. 24). These results suggest that the target SBP
should be lower than 150 mmHg. particularly in patients aged
75-84 years old. The Japanese treatment guidelines for
hypertension recommend both using an intermediate target
BP of 150790 mmHg for elderly patients over 75 vears old and
atlempting to lower the patient’s BP to 14090 mmllg afier
reaching this intermediate target. if possible, while closely
observing the condition of the patient (25).

In the present subanalysis of the CASE-J trial, it is thought
that “the lower, the better™ applies to the achieved SBP, par-
ticularly in - younger, Japancse. high-risk  hvpertensive
patients. But. in those aged 75 years or older, the CV risk for
an SBP of 140-149 mmHg did not change compared with that
for SBPs lower than 130 mmHg. This result is consistent with
a rightward shift of risk threshold for SBP with age, which
was observed with horizontal spline regression analysis of the
data from the Framingham study by Port er o/, (26). Thus, the
results of the present sub-analysis support the idea of using
SBP targets lower than 150 mmllg for hypertensive patients
older than 75 years. In addition, the results of the study for the
Hypertension in the Very Elderly Trial (HYVET) were
reported recently (27). In HYVET. 3.845 patients who were
80 ycars of age or older and had a sustained SBP of 160
mmllg or more were randomly assigned to either an active
treatment group (given indapamide with or without perin-
dopril) or a placebo group. HYVET provided evidence that
active treatment in the very elderly. aimed at achieving a tar-
get BP ol 150/80 mmllg, is beneficial and is associated with
reduced risks of heart failure, death from stroke. and death
from any cause. This result is compatible with our results.
However, since nearly 50% of such patients reached the target
BP in HYVET, it 1s not yet clear whether further reduction is
beneficial. A J-shaped phenomenon was observed in patients
aged <635, whereas DBPs of 75-79 mmHg vielded the lowest
CV risk i the oldest age subgroup. This may indicate that the
patients whose DBPs were much lower than expected had
advanced arteriosclerosis. However, we think that this
remains a matter of future discussion. Oates and his cowork-
crs have previously noted that special attention should be paid
to patients aged 80 years or older (/3) because the prognosis
for these patients with lower BPs is poorer than that for
patients with higher BPs (28).

We must mention some limitations of the present study.
First, examination of the optimal target BP for hyperiensive
paticnts was post hoc. The CASE-J trial was not designed to
determine optimal target BPs. Second, because of the smaller
number of CV events in CASE-J trial compared with other
trials conducted in Western countries, the statistical power
may be limited. Finally, the present study examined the asso-
ciation between the optimal target BP and the rate of CV

cvents in the specific setting of high-risk Japanese hyperten-
sive patients.

Currently, the Valsartan in Elderly Isolated Systolic Hyper-
tension (VALISH) study, which compares patients with SBPs
lower than 140 mmHg with those with SBPs lower than 150
mmHg. is underway in Japan (29). The results of this study
may further clarify the appropriate target BPs for elderly
paticnts being treated for hypertension.

In conclusion, the ARB candesartan and the CCB amlo-
dipine arc cqually effective in Japanesc clderly patients with
high-risk hypertension. Morcover. it is imporiant to control
BP levels o less than 150/85 mmllg for patients 75-84 vears
old.
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Article history: Candesartan Anuhypertensive Survival Evaluation in Japan (CASE-J) trial was conducted to
Received 26 May 2008 compare the effects of the angiotensin I receptor blocker (ARB) candesartan and the calcium
Accepted 10 September 2008 channel blocker { CCB) amlodipine on the incidence of cardiovascular {CV) events in Japanese high-
risk hypertensive patients. After 3.2years follow-up, CV events rate was 17.6-17.7 per 1000 person-

ﬁ‘;‘;”“"' years in each group, which was much lower than we expected. Since it has not been known
m“d:wl i whether the same efficacy of two drugs is sustained beyond the current tnal, a longer follow-up
Ammmpm‘e period will be needed. The Steering Committee of CASE-| trial decided to extend the trial for 3years

as an observational study (CASE-] Ex). In CASE-] Ex, the primary end point is a composite of CV
events and the secondary endpoints are all-cause death and new-onset diabetes. After
Committee's decision, 245 doctors agreed to participate in CASE-] Ex and 2236 patients (1141
with candesartan-based regimens and 1095 with amlodipine-based regimens) were re-enrolled.
The baseline charactenstics of CASE-| Ex participants were similar to CASE-] participants and still
balanced well between candesartan and amlodipine. Recently, the interest of antihypertensive
treatment has focused to differentiation of the effects of antihy pertensive agents on the incidence
of CV events as well as blood pressure lowering effect. CASE-] Ex will clarify the long-term effects of
ARB and CCB on CV mortality and morbidity. Additionally, because the number of diabetic patients
is increased, the evidences from CASE-] Ex will be valuable,

O 2008 Elsevier Inc. All nights reserved.
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In recent decades, antihypertensive medical therapy has
been shown to reduce cardiovascular (CV) events in a wide
range of patients |1-6]. Recently, the focus has shifted to
clarification and differentiation of the effects of antihyper-
tensive agents on the incidence of not only CV events but also
the associated disease in addition to blood pressure lowering
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effect [7-9]. Candesartan Antihypertensive Survival Evalua-
tion in Japan (CASE-]) trial was conducted to compare the
effects of the angiotensin Il receptor blocker (ARB) cande-
sartan and the calcium channel blocker (CCB) amlodipine on
the incidence of CV events, represented as a composite of
sudden death, cerebrovascular, cardiac, renal, and vascular
events in Japanese high-risk hypertensive patients. The
design and outcomes of CASE-] trial have been published
previously [10,11]. CASE-] trial disclosed that candesartan and
amlodipine equally suppressed total CV mortality and
morbidity in high-risk hypertensive patients under strict
blood pressure control during the average of 3.2years follow-
up. However, CV events rate was 17.6-17.7 per 1000 person-
years in CASE-] trial and it was much lower than we expected.
It has not been known whether the same efficacy of two drugs
is sustained beyond the current trial, and whether the
benefits are observed in subgroups of patients at varying
risk. A longer follow-up period will be needed to clarify the
beneficial effects of two drugs on CV events.

Furthermore, a recent network meta-analysis showed that
both angiotensin-converting enzyme inhibitors (ACEl) and
ARBs, which block renin-angiotensin system, have a favorable
effect on the incidence of new-onset diabetes | 12|. Interest-
ingly. ARB candesartan significantly reduced the incidence of
new-onset diabetes compared to CCB amlodipine for a 36% of

relative risk reduction in CASE-] trial as well as in other
clinical trials [11,13]. Although the prognostic significance of
new-onset diabetes has been debated, several studies showed
an adverse effect of new-onset diabetes on the incidence of
CV events in hypertensive patients [14,15].

In this context, as a continuation of CASE-] trial, CASE-]
Extension (CASE-] Ex) was designed to evaluate long-term or
any lag effects of ARB candesartan compared with CCB
amlodipine in relation to CV mortality and morbidity or
new-onset diabetes. We present the rationale, design,
methods, and the patients' characteristics of CASE-] Ex.

2. Study design
2.1. Outline of CASE-J Ex

The main CASE-] trial was a prospective, multicenter,
randomized, open-label, active-controlled, 2-arm parallel-
group comparison study in Japanese high-risk hypertensive
patients | 10]. Eligible patients were enrolled from September
2001 until December 2002. Follow-up was continued until
December 2005. The Steering Committee of CASE-] trial
decided to extend the trial for 3years (from 2006 to 2008) as
an observational study to examine whether the prolonged
treatment with candesartan or amlodipine reduce the inci-

‘,’ 4.728 patients randomized \\‘
; 25 written informed consent E
:'E was not obtained !
l'_-‘. 4.703 patients !
| ‘

3 ‘ ; :
€ | 2.354assigned 2.349 assigned '
i Candesartan group Amiedipine group E
; 3 : :
' 198 dropped out 200 dropped out :
' 73 dead 86 dead L
' in main CASE-) trial in main CASE-J trial !
/[ 579 refused participationby | | 599 refused participationby |

! the reason of doctor the reason of doctor i
e | 139 refused participation by 127 refused participation by s
the reason of patient the reason of patient .

226 lost to follow-up 243 lost to follow-up '

at the beginningof Ex at the beginningof Ex :
— i
© | 1141 agreed to passive 1.095 agreed to passive !
: follow-up of CASE-J Ex follow-up of CASE-J Ex :

| | (2patients lost to follow-up (1 patients lost to follow-up .
', | inmain CASE-Jre-entered) in main CASE-Jre-entered) | !

Fig. 1. Study profile of CASE-] Ex.
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Table 1
Schedule for data collection

The data of each year to be collected annually

Information on medication at the last visit of each year
1} Allocated drugs: continuation or discontinuation; daily dosage:
2) Other antihypertensive drugs: existence or nonexistence;
class of antihypertensive drug
3) Start of treatment with anti-diabetic drug: yes or no; drug name;
initiation date
Informarion on cardiovascular events
1) Existence or nonexistence; date; outcome
2) Details of event
Information on adverse events
1) Existence or nonexistence; date; outcome
2) Causal relationship to medication
3) Degree of severity
Information on physical examination
1) Blood pressure and pulse rate at the sitting position
2) Body weight
3) Waist circumference*
Informarion on laboratory test
1) General laboratory test
2) HbA1c**
3) Brain natriuretic peptide**
4) Cystatin C**

*Newly additional data to be reported.
**Newly additional data to be performed when feasible.

dence of CV events or new-onset diabetes on December 2006.

After this decision and the approval of CASE-] Ex protocol
from the Ethics Committee at the Kyoto University Graduate
School of Medicine, all collaborating doctors were invited to
participate in the extension trial. Two hundred and forty-five
of 526 doctors agreed to participate CASE-] Ex. All patients
who were alive at the end of CASE-] trial at each of the col-
laborating doctors were invited to participate in the extension
trial. If patient died between January and December 2006,
we attempt to collect the information from the collaborating
doctor. Written informed consent was obtained before the
patient was re-enrolled, after explaining the objectives of the
study, the voluntary nature of participation, the freedom to
withdraw from the study at anytime, and the protective
measures of privacy. There were a total of 2236 patients (1141
with candesartan-based regimens and 1095 with amlodipine-
based regimens) originally randomized in CASE-] trial (Fig. 1).
Three out of 2236 patients were lost to follow-up in the main
CASE-] trial, but they were included in the CASE-] Ex follow-up
population because they revisited the clinics.

2.2, Organization

The organizational structure of the CASE-] Ex is principally
similar as the main CASE-] trial. The Steering Committee is
responsible for the scientific conduct and publication of the
study in addition to finalizing the protocol, case report form,
and informed consent form. The Event Evaluation Committee,
independent and masked to the assignment of treatment
arms, is responsible for evaluating CV events. The EBM
Research Center at the Kyoto University Graduate School of
Medicine is working as a data management center along with
receiving, cleaning, and conducting statistical analysis of all
patients' data. The Data and Safety Monitoring Board is
responsible for evaluating possible adverse events,

2.3. Patient follow-up and endpoint assessment

Re-enrollment was started in January 2007 and follow-up
period will be continued until December 2008. During CASE-|
Ex. all clinical data as described in Table 1 are collected annually.
The surveillance will be performed annually and the closest
data at the end of each year were transmitted by collaborating
doctors to EBM Research Center. The information on CV events,
adverse events, and survey of discontinuation, if any, will be
also reported to EBM Research Center at the same period. In
other words, clinical data and the event informations which
occurred during 2006, 2007, and 2008 were retrospectively
surveyed in the beginning of 2007, 2008, and 2009 respectively.

Primary and secondary endpoints are summarized in
Table 2. Although new-onset diabetes was a prespecified
endpoint in the main CASE-] trial, this is placed as one of the
secondary endpoints in CASE-] Ex. In patients without type 2
diabetes mellitus at baseline, individual case report forms and
adverse-event databases are monitored for any information
that the patients begin to use anti-diabetic drugs and/ar for
newly apparent cases of type 2 diabetes. During the extension,
these data described above transmitted from collaborating
doctors by facsimile will be checked by the staff members of
the EBM Research Center. Data on the patients with possible
CV events will be sent to the Event Evaluation Committee for
evaluation and verification of CV events using the Virtual
Event Evaluation Committee [10].

2.4. CASE-] Ex population

The number of enrolled patients who have still continued
the assigned drug at entry for CASE-] Ex was 1076 patients
(94.3%) in candesartan group and 1045 (95.4%) in amlodipine
group at the end of CASE-] trial. The baseline characteristics at
enrollment of CASE-] trial and BP measured at the last follow-
up of CASE-] trial of all patients in main CASE-] trial, the
remaining patients at the end of CASE-] trial, and all patients
in CASE-] Ex were shown in Table 3. The baseline character-
istics of the 2236 patients who agreed to participate in CASE-]
Ex were almost similar to those of the remaining 4146
patients at the end of CASE-] trial. Meanwhile, the baseline
characteristics of all patients in CASE-] Ex were well balanced
between candesartan-based regimens and amlodipine-based
regimens except for sex which was imbalanced in the main
CASE-] trial.

Table 2
Outcome measures

Primary endpoint (composite of the following events)
Sudden death: unexpected death that happened within 24 h
without external causes
Cerebrovascular events: stroke ar transient ischemic attack
Cardiac events: heart failure, angina pectoris, or acute
myocardial infarction
Renal evénts: serum creatinine concentration 24.0 mg/dL, doubling of
the serum creatinine concentration (however, creatinine <2.0 mgjdl is
not regarded as an event), or end-stage renal disease
Vascular events: dissecting aortic aneurysm or arteriosclerotic occlusion of
a peripheral artery
Secondary endpoints
All-cause death, cardiovascular death
New-onset diabetes
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Table 3

Bascline characteristics: all patients in the main CASE-] trial, remaining patients at the end of CASE-] trial, and all patients in CASE-] Extension

Characteristics

All patients in main CASE-]

Remaining patients at the end All patients in CASE-) Ex

of main CASE-]

Candesartan Amlodipine Candesartan Amlodipine Candesartan Amlodipine

(n=2354) (n=2349) (n=2083) (n=2063) (n=1141) (n=1095)
Women 1092 (46.4%) 1014 (43.2%) 975 (46.8%) 894 (43.4%) 561 (49.2%) 484 (44.2%)
Age 63.8+10.5 63.9+106 63.5210.5 63.8:104 6374103 64.1+10.1
BMI [kg/m?] 246437 245136 247137 245+36 246t38 244135
SBP [mm Hg| at enrollment 162.5+14.2 163.2114.2 162.3£14.2 16294143 162.6+14.1 163.4+139
SBP [mm Hg] at the last follow-up of CASE-] - 136.213.1 1348+128 135.2+11.8 133.2+£109
DBP [mm Hg| at enrollment 91.6+11.0 918114 91.7+411.0 919+113 91.8+10.6 91.8+113
DBP [mm Hg] at the last follow-up of CASE-] - - 775+98 769+9.4 76.8+9.5 76.1:8.7
Current smokers 489 (20.8%) 536 (22.8%) 424 (204%) 477 (23.1%) 233(204%) 236 (21.6%)
Severe hypertension 454 (19.3%) 493 (21.0%) 405 (19.4%) 425 (20.6%) 226 (19.8%) 237 (21.6%)
Type 2 diabetes mellitus 1011 (42.9%) 1007 (42.9%) 891 (42.8%) B73 (42.3%) 504 (44.2%, 472 (43.1%)
History of cerebrovascular events 248 (10.5%) 225(9.6%) 212 (10.2%) 189 (9.2%) 128 (11.2%) 93 (B.5%)
History of cardiac events 1007 (42.8%) 1023 (43.6%) 879 (42.2%) 904 (43.8%) 413 (362%) 419 (38.3%)
History of renal events 572 (24.3%) 543 (23.1%) 513 (24.6%) 465 (22.5%) 254 (22.3%) 245 (22.4%)
Arteriosclerotic peripheralarterial obstruction 29(12%) 24 (1.0%) 24 (1.2%) 22 (1.1%) 14 (1.2%) 13 (1.2%)

2.5. Planned statistical analysis

The aim of the primary analysis is to compare the incidence
of CV events between the candesartan-based regimens and
amlodipine-based regimens. The pre-defined primary data
analysis will be based on the intention-to-treat principle
according to the randomization in the main CASE-] trial [11].
For the primary analysis, we will include all available data on all
4703 CASE-] trial participants. The incidence proportions will be
calculated using the Kaplan-Meier method and be compared
with a log-rank test stratified by diabetic status at the
randomization. The hazard ratios and 95% confidence intervals
will be also estimated using the Cox regression analysis.
Additionally, a sensitivity analysis will be conducted consider-
ing only patients who agreed to participate in CASE-] Ex. All
statistical tests will be two-sided with an alpha level of 0.05.

3. Discussion

In clinical trials for hypertensive patients, the Heart Out-
comes Prevention Evaluation (HOPE) study investigators
extended the study to assess the long-term effects of ramipril
compared to placebo on CV events and on diabetes as HOPE-The
Ongoing Outcomes (HOPE TOO) trial [16,17]. Actually, HOPE
TOO, of which additional follow-up period was 2.6 years, dis-
closed two new and major findings. First, the benefits observed
during the HOPE trial were sustained during passive follow-up.
Moreover, there were incremental benefits primarily in redu-
cing the incidence of myocardial infarction as well as new-onset
diabetes, despite similar ACEl use and blood pressure levels
between the two study groups during the extension period.
In the recent stream, the interest has been focused on the
comparison between the different antihypertensive agents on
the incidence of CV events and diabetes. It is important to clarify
the long-term effects of ARB candesartan and CCB amlodipine
on CV mortality and morbidity in CASE-] Ex.

Diabetes may develop in non-diabetic hypertensive patients
during treatment, but the long-term CV implications of the
new-onset diabetes during antihypertensive treatment have
not been clear. Recently, the Progetto Ipertensione Umbria
Menitoraggio Ambulatoriale (PIUMA) trial was conducted to
determine the prognostic value of new-onset diabetes in

hypertensive patients |14]. This trial demonstrated that new-
onset diabetes has an increased risk for CV events and its
adverse prognostic impact is not dissimilar from that of
previously known diabetes. In addition, a subanalysis of
VALUE trial showed that the patients with new-onset diabetes
had significantly higher CV morbidity than those without
diabetes | 15]. These findings suggest that we should take care of
the patients who develop diabetes during the antihypertensive
treatments. In the CASE-] trial, 1343 patients in candesartan-
based regimen and 1342 patients in amlodipine-based regi-
mens did not have diabetes at baseline. As a result, a 36% relative
risk reduction was observed in the incidence of new-onset
diabetes with candesartan-based regimens. But, there was no
significant difference in CV morbidity or mortality between two
treatment-based regimens. The extension of the follow-up
period in the CASE-] Ex may resolve this clinical discrepancy.
The previous studies such as the HOPE TOO trial and the
PIUMA study were performed in the Western countries.
Moreover, only 2.9% of the participants were from Asian
countries even in the VALUE trial conducted as multinational
study | 18]. Since the CV events rate in Japan differs from those in
Europe and USA |19, the outcome of CASE-] Ex trial will provide
useful information for Asian people that share similar genetic
predispositions and lifestyles to Japanese ones, Additionally,
because the number of patients with diabetes and metabolic
syndrome is increasing in Eastern countries as well as in
Western countries, the evidences from a large-scale clinical trial
such as CASE-] or CASE-] Ex in Eastern countries are needed.
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