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ustrative cases

Case 1

A 46 year old right-handed female was admitted after sudden
onset of severe headache accompanied by a loss of consciousness.
On admission, she was drowsy without focal neurological deficits
(Hunt and Kosnik grade III). Computerised tomography of the
head demonstrated thick SAH in the left Sylvian and basal cis-
terns. Three-vessel angiography showed an ancurysm at left MCA
bifurcation without evidence of vasospasm. She underwent
emergency clipping of the aneurysm on day 1, She regained full
consciousness and showed good posteperative course unti! day 13.
On day 14, she gradually deteriorated to lethargy and developed
right hemiparesis and nonfluent dysphasia. At the time, the mean
flow velocity of the M, portion of the left MCA by TCD increased
to 125 cm/s. Cerebral angiography confirmed the vasospasm at the
proximal and distal branches of the left MCA (Fig. 1A). On day
15, papaverine hydrochloride was administrated using a micro-
catheter into the left MCA, resulting in a significant dilatation of
the vessels (Fig. 1B). The hemiparesis and dysphasia temporarily
improved over the next 20h, but again deteriorated. On day 16,
mild hypothermia was employed to protect the ischaemic brain.
Follow-up angiogram performed on day 22 during hypothermia
revealed a progression of the vasospasm of the left MCA, indi-
cating that mild hypothermia itself could not prevent the pro-
gression of the cerebral vasospasm (Fig. 1C). After 8 days of
hypothermia, the hemiparesis and dysphasia gradually improved
and the patient was neurologically normal by day 40. Six months
later, her GOS was evaluated as GR. The changes in the lowest
value of rCBF of the left frontoparietal cortex, where were the
territory of the spastic left MCA and responsible for neurological
deficits were as follows: before onset of DINDs; 46.3, at onset;
27.8, during hypothermia; 19.5, rewarming phase; 30.2, and after

treatment; 45.8 ml/100 g/min. Thus mild hypothermia was con-.
sidered to exert brain protective effect against the critical cerebral
ischaemia caused by severe vasospasm,

Case 7

A 47-year-old male had a severe headache without loss of con-
sciousness 10 days prior to referal to our hospital. On admission,
he complained of continuous occipital headache and left hemi-
paresis. Computerised tomographic scan of the head revealed an
old haematoma ir the right Sylvian cistern with perifocal oedema,
and angiography demonstrated an aneurysm at the bifurcation of
the right MCA with moderate vasospasm (Fig. 2). The lowest
rCBF of the right frontal cortex was 34.1 m¥/100 g/min, He un-
derwent aneurysmal neck clipping under mild hypothermia on day
10, and hypothermia was continued until day 19. He received
intraarterial administration of papaverine hydrochloride (180 mg)
on day 13 and angioplasty on day 14. The lowest rCBF value of
the frontal lobe during hypothermia was 25.7 ml/100 g/min, and
the rCBF increased to 41.2ml/100 g/min during the rewarming
stage, After 10 days of mild hypothermia, he became alert and the
hemiparesis improved gradually. He was neurologically intact at
the time of discharge.

DISCUSSION
Rationale for mild hypothermia in cerebral vasospasm

In patients with intracranial aneurysm rupture, cerebral ischaemia
as a result of vasospasm accounts for delayed ischaemic neuro-
logical deficits (DINDs). Although the mechanism of cerebral
vasospasm following SAH remains not fully defined, it is com-
monly agreed that varying degrees of regional andfor global ce-
rebral ischaemia over a period of several days or longer is the final

Flg. 1 Postoperative angiograms with lateral view before {Lett) and atter (Center} intraarterial administration of papaverine hydrochloride and during mifd

hypothermia (Right).

Flg. 2 Computerised tomography scan (LeH) and anglagram (Right) with laleral view on admission. (=} indicates angurysm.
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common pathway.'*!® In experimental studies of cerebral is-
chaemia in primate, brain electrical activity diminishes at CBF
below approximately 20 ml/100 g/min, whereas membrane failure
and cell death occurs in CBF below approximately 10 ml/100 g/
min.20-26

Intravascular volume expansion with induced arterdal hyper-
tension has been employed to ameliorate cerebral ischaemia fol-
lowing vasospasin and has proven to be effective on reversing
neurological deterioration over 75% of the patients.! Transluminal
angioplasty with or without intraarterial administration of pa-
paverine hydrochloride has been employed for cerebral vasospasm
that was refractory to conventional medical treatments.>” These
resnlts have shown a significant relief of vasospasm and sub-
sequent clinical improvement. In another study, however, the use
of intraarterial papaverine hydrochloride showed only transient
effects and did not improve final clinical outcomes.”” Further-
more, angioplasty has been shown to lead favorable outcomes in
patients with proximal vasospasm (M, ), but to result in significant
rates of morbidity and mortality in patients with distal or diffuse
vasospasm.’

Recent experimental studies have shown that mild hypother-
mia (32-34 °C of brain temperature) has been beneficial on ce-
rebral ischaemia. The main mechanism of hypothermic brain
protection is the reduction of ischaemia-induced neurotoxic glu-
tamate release and intracellular Ca®* accumulation. Hypothermia
has also been shown to prevent the depletion of high-encrgy
phosphate compounds,'! and reduce free radical production®* and
tissue acidosis? caused by ischaemic insults as well 25 to protect
the blood-brain barrier from disruption, thereby preventing pos-
tischaemic cerebral oedema'® and ameliorating postischaemic
neuronal injury.’?

In severe head injury, mild hypothermia has been used to re-
duce intracranial hypertension®™ and secondary brain injury® and
improve mortality and morbidity rates. Brain hypothermia dem-
onstrated favorable effects on ICP, outcome and acute derange-
ments of cerebral physiology and metabolism.2®2® Four patients
with cerebral embolism were treated with mild hypothereia for 3—
5 days, and the results were more favorable than expected due to
suppression of brain cedema and hacmorrhagic infarction.® Al-
though the beneficial effects of mild hypothermia on long-lasting
critical ischaemia due to cerebral vasospasm have not been defi-
nitely established, we have employed mild hypothermia in pro-
gressive ischaemia for neuronal protection, In the Group 1
patients, mild kypothermia was applied to ameliorate ischaemic
neuronal damage by critical ischaemia following vasospasm that
could not be controlled with conventional medical and intravas-
cular treatments. In the Group 2 patients, hypothermic treatment
was applied to reduce further ischaemic brain injury by preex-
isting symptomatic vasospasm.

Cerebral blood flow analysis

Because all patients were completely sedated and cooled under
controlled ventilation, frequent measurements of CBF using
#mTe-ECD SPECT were technically difficult. We performed the
CBF study in 7 of 8 patients. In patients who developed DINDs,
the CBF values were 11-34 (mean 26.7)ml/100 g/min in the re-
gion of the affected hemisphere. This finding agrees with the re-
sults of Symon,?' who reported that the CBF values in patients
showed an altered level of consciousness and mild to moderate
motor and/or sensory deficits were between 18 and 30mi/100 g/
min. Finnerty et al.*? also demonstrated that the symptoms of
global cerebral ischaemia appear when the CBF falls to approxi-
mately 30mV/100g/min. Mild hypothermia resulted in 6.4 ml/
100 g/min decrease in rCBF in our study which was compatible
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with previous reports®#° and rCBF increased by a mean value of
10.8 ml/100 g/min by rewarming,.

The patients who showed a good recovery or moderate dis-
ability had relatively high rCBF values which were 27 and 34 mi/
100 g/min at the cuset of DINDs and 19-28 ml/100 g/min during
hypothermia. The rCBF values continued to increase by rew-
arming, and reached to the normal values after the hypothermic
treatment. The patient with severe disability showed relatively low
rCBF value (11 ml/100 g/min) at the onsct of DINDs, and also
during and after the hypothermic treatment. Powers et al.®* re-
ported that in patients with cerebral vasospasm, the hemiparesis
eventually recovered when the rCBF values were greater than 15.0
and 16.2 ml/100 g/min and failed to recover when the rCBF values
were 12.0 and 11.7 ml/100 g/min using positron emission tomog-
raphy. In the study of Xeneon-enhanced computerised tomography,
CBF values fell below 15ml/100g/min resulted in an infarction
on CT scan and CBF values greater than 18 mi/100 g/min caused
neither significant complications nor neurological deterioration,’*
Other previous studies have shown a poor correlation between a
focal decrease in CBF and the presence of neurological defi-
cits 338

‘While the present findings indicate that measurements of CBF
at the onset of DINDs, and during and after mild hypothermia may
be useful in differentiating indication and prediction of outcome
of hypothermic treatment, we could not draw any definite con-
clusions regarding this particular treatment in terms of severity,
duration or extent of ischaemia, because the fact that cerebral
vasospasm is not a static process and we evaluated this dynamic
process with only a few measurements during the progress of
vasospasm and hypothermic treatment.

Clinical significance of mild hypothermia in vasospasm

Among the 5 patients who proved refractory to medical and in-
travascular treatments for cerebral vasospasm {Group 1), 4 pa-
tients showed favorable outcomes (3 GR, 1 MD) following mild
hypothermia. Because the underlying pathology of the cerebral
vasospasm is a varying degree of critical ischaemia lasting for
more than several days, long-term application of mild hypother-
mia is a reasonable strategy in reducing neuronal injury. In fact,
without hypothermic treatment such patients might exhibit pro-
gressive deterioration and poor outcome. However, it must be
noted that mild hypothermia does not abrogate or relieve the
progression of cerebral vasospasm, as indicated in case 1. When
the DINDs are evident in a patient with an untreated aneurysm,
surgeons face a dilemma in deciding whether or not to operate;
that is, manipulation of spastic arteries inevitably worsens the
vasospasm, leading to clinical deterioration, and aggressive hy-
perdynamic therapy to overcome vasospasm cannot be started
without obliterating the aneurysm. In the present study, we ap-
plied mild hypothermia to protect the critically ischacmic brain
during and after the surgery. Transluminal angioplasty and intra-
arterial infusion of papaverine hydrochloride were performed
postoperatively when angiography and CBF study indicated a
progression of the vasospasm. Thus mild hypothermia exerted
protective effects on critical ischaemia and provided a significant
therapeutic time window to employ an interventional therapy. All
3 patients in Group 2 achieved favorable outcomes. Good out-
comes in Groups 1 and 2 with mild hypothermia, indicates the
therapeutic benefit of this treatment with respect to neurological
improvement. °

Complications of prolonged mild hypothermia

It is important to be aware of the harmful effects of mild hy-
pothermia. During the hypothermia therapy, cardiopulmonary
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suppression, serum electrolytes abnormalities, abnormal coagul-
opathy and multiple organ failure were occasionally encountered.
Such complications were examined daily and treated according to
the laboratory data and close physical moritoring.

Pneumonia was the most common and serious complication,
which was treated with antibiotics, frequent intratracheal irriga-
tion and suction and changes in bedy position. Multiple organ
failures, including liver, heart and kidney, were also encountered
and were treated with intensive medical care. Of the two fatalities
encountered in this study, neither was attributed to any of the
above complications.

CONCLUSION

Mild hypothermia led to a significant favorable outcome in pa-
tients with severe cerebral vasospasm that was refractory to
medical and intravascular treatments. This therapy is recom-
mended in patients with good preoperative neurological grade and
in paticnts who receives a delayed anecurysmal clipping with
DINDs due to vasospasm. Although the present cohort was rela-
tively small, the promising results suggest that the application of
this treatment is warranted in selective patients with uncontrol-
lable severe cerebral vasospasm following SAH.
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Benefits of candesartan in the treatment of symptomatic heart failure
~~CHARM Programme—
'Seiji Umemoto, *Masunori Matsuzaki
"Pharmaceutical Clinical Research Center, Yamaguchi University Hospital
Department of Cardiovascular Medicine, Yamaguchi University
Graduate School of Medicine

Abstract

The CHARM programe, which recruited 7,601 patients, compared the angiotensin—re-
ceptor blocker, candesartan, with a placebo in three different populations with class II-
VI heart failure. Candesartan reduced cardiovascular mortality and/or hospitalization for
heart failure in patients with heart failure and ejection fractions of greater than 40% or
less, and total mortality was reduced in these patients as well. Similar benefits were
seen whether or not background therapy with ACE inhibitors, # blockers, or spirono-
lactone was used. Pooled analysis of the three studies showed that candesartan provided
a significant reduction in cardiovascular death and also demonstrated a positive trend in
the overall reduction in all cause mortality. The major adverse effects were hyperkalemia,
increase in creatinine concentration and hypotension,

Key words: Heart failure, Angiotensin II, Receptor, Clinical trial
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Original Article

The Combination Therapy of Hypertension to
Prevent Cardiovascular Events (COPE) Trial:
Rationale and Design

Toshio OGIHARA, Masunori MATSUZAKI*!, Hiroaki MATSUOKA*?,
Kazuaki SHIMAMOTO*3, Kazuyuki SHIMADA**, Hiromi RAKUGI,
Seiji UMEMOTO*?, Akira KAMIYA*S, Norihiro SUZUKI*", Hiroo KUMAGAT*®,
Yasuo OHASHI*?, Shuichi TAKISHITA*', Keishi ABE*!!, and Takao SARUTA*®,
for the COPE Trial Group

A number of major clinical trials have demonstrated the elinical benefits of lowering blood pressure and
have indicated that a majority of patients with hypertension will require more than one drug to achieve opti-
mal blood pressure control. However, there is little data showing which antihypertensive comblnation best
protects patients from cardiovascular events and which best achleves the target blood pressure with the
fewest adverse events. The Comblnation Therapy of Hypertension to Prevent Cardiovascular Events {COPE)
trial Is the first large-scale Investigator-initiated multicenter study with a prospective, randomized, open,
blinded endpoint evaluation (PROBE) design to directly compare cardiovascular mortality and morbidity,
Incldence of adverse drug reactlon, and degree of blood pressure reduction In Japanese hypertensive
patients for a combination of angiotensin receptor blockers, 8-blockers or thiazide diuretics In addition to
a calclum antagonist, benidipine hydrochloride, with a response-dependent dose titration scheme. The
COPE trial is being conducted with the cooperation of more than 100 centers and clinics In Japan and
involves 3,000 patients, who will be tollowed for 3 years, Eligible patients are being enrolled from May 2003
until May 20086. Results from the COPE trial should provide new evidence for selecting optimal combination
theraples for hypertensive patients. (Hypertens Res 2005; 28: 331-338)

Key Words: hypertension, multicenter clinical trial, PROBE (prospective, randomized, open, blinded endpoint
evaluation), combination therapy, benidipine
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Introduction

Hypertension is an important risk factor for cardiovascular
diseases (/, 2). The treatment goal for hypertension is
decreasing morbidity and mortality by reducing organ dam-
age and preventing cardiovascular complications. Large-scale
clinical trials comparing various antihypertensives have been
conducted to investigate their benefits in preventing cardio-
vascular events due to hypertension. They have shown that
treatment with any commonly used regimen reduces the risk
of major cardiovascular events and that increased reductions
in blood pressure produce a better cutcome in decreasing car-
diovascular events and mortality (3—5). It remains uncertain
whether the results obtained in Western countries can be
directly applied to the Japanese population because of the dif-
ferences in intrinsic/extrinsic racial factors between Western
countrics and Japan, such as the dosage of the drugs, the
dietary habits, including higher salt intake (6), and the cardio-
vascular event rates (7, 8). In addition, various combinations
of antihypertensive agents are often required to achieve opti-
mal blood pressure control (%). Recent clinical guidelines for
the treatment of hypertension recommend the combination

" therapy to achieve optimal blood pressure control (3, 10-12),
However, the effects of the combination of antihypertensive
drugs have not been well investigated in regard to morbidity

~and mortality in patients with hypertension. Therefore, it is
important to determine which combinations will achieve an
optimal outcome with the fewest side effects.

Rationale

It has been reported that all antihypertensive drugs have sim-
ilar long-term efficacy and safety for the prevention of cardio-
vascular events in patients with hypertension (4), with
calcium antagonists being especially effective in stroke pre-
vention (4, 13—15). The Japanese Society of Hypertension
Guidelines for Management of Hypertension in 2000 (JSH
2000) recommends calcium antagonists as a first-line drug for
the treatment of hypertension (12). Prescription rates of the
antihypertensive drugs in Japan are reported as follows: cal-
cium antagonists, 73.0%; angiotensin-converting enzyme
(ACE) inhibitors, 31.3%; angiotensin receptor blockers,
18.9%; B-blockers, 16.2%; and diuretics, 10.1% (16). Recent
surveys in Japan revealed that only 50% of the subjects under
antihypertensive treatment achieved the targeted blood pres-
sure levels (17, 18). Although selection of some antihyperten-
sive drugs was based on evidence from previous trials on
hypertensive patients with diabetes mellitus, chronic heart
failure, and rena! insufficiency, calcium antagonists were
selected for most age groups and in most patients with various
complications associated with hypertension. Japanese doctors
do not appear to consider age or complications when choos-
ing antihypertensive regimens (16). Meta-analysis of 354 ran-
domized double-blind placebo-controlled trials (19)

'i‘able 1. Inclusion Criteria for the COPE Trial

I. Outpatients who are required a combination therapy with sit-
ting systolic blood pressure 2140 mmHg or diastolic blood
pressure 290 mmHg

2. Qutpatients aged over 40 years and less than 85 years (inclu-
sive), regardless of sex

3. Previously untreated patients or patients who are on other
therapy, which can be converted to 4 mg of benidipine

4. Patients who can be treated with benidipine, angiotensin
receptor blockers, B-blockers, and thiazide diuretics

COPE, Combination Therapy of Hypertension to Prevent Car-
diovascular Events.

demonstrated that the blood pressure reduction effects of dif-
ferent categories of drugs were additive, and symptoms attrib-
utable to thiazides, B-blockers, and calcium antagonists were
strongly dose-related, whereas angiotensin receptor blockers
caused no increase in symptoms. Furthermore, the prevalence
of symptoms with two drugs in combination was Jess than
additive, and adverse metabolic effects (such as changes in
cholesterol or potassium) were negligible at a half-standard
dose, indicating that low-dose combination treatment
increases efficacy and reduces adverse drug reactions (19). In
Japan, Saito et al. reported that the most common first-choice
drugs by hypertension specialists were a calcium antagonist
(69%) or an ACE inhibitor (22%). They further described that
72% selected a calcium antagonist and an ACE inhibitor as a
combination therapy, and 17% selected a calcium antagonist
and angiatensin receptor blocker as their first-choice drug
combination (20). Since calcium antagonists are widely and
successfully used for the treatment of hypertension in Japan
(21), it is most likely that combination therapy with a calcium
antagonist and some other antihypertensive drug will be cho-
sen as the first-choice combination therapy for the treatment
of hypertension. In addition, in Japan, as opposed to Western
countries, cerebrovascular events, which are significantly
positively related to hypertension, are more frequent than car-
diovascular events (7). According to the current status of

- hypertension treatment in Japan, as stated above, the Combi-

nation Therapy of Hypertension to Prevent Cardiovascular
Events (COPE) trial was designed to investigate, in patients
with hypertension, which combination of antihypertensive
drugs—angiotensin receptor blockers, B-blockers, or thiazide
diuretics in addition to a long-acting calcium antagonist, beni-
dipine hydrochloride—is superior for achieving the targeted
blood pressure and preventing cardiovascular events with the
fewest adverse drug effects. The COPE trial is conducted as a
collaborative research project between Yamaguchi University
and Kyowa Hakko Kogyo Co., Ltd. (Tokyo, Japan).

Ethics Committee Procedure and Consent

The study protocol was approved by the ethics committees of

277



Ogikara et al: COPE Trial of Combination Therapy in Hypertension 333

Table 2. Exclusion Criteria for the COPE Trial

Seated systolic blood pressure >200 mmHg or seated diastolic blood pressure =120 mmHg

Secondary hypertension

Type 1 diabetes mellitus or type 2 diabetes on insulin treatment

History of cerebrovascular disorder, myocardial infarction, angina pectoris, coronary angioplasty or coronary artery bypass graft
surgery within 6 months prior to enrclment in the study

Heart failure (NYHA functional classification II, III or IV)

Chronic atrial fibrillation or atrial flutter

Eal A

Severe peripheral arterial disease (Fontaine Class II, I or IV)

5

6

7. Congenital heart disease or 2 history of theumatic heart disease
8

9

Serious liver dysfunction (AST or ALT 2100 IU/)
10.  Serious renal dysfunction (serum creatinine 22 mg/dl)
11. History of malignancy 5 years prior to study entry
12, Pregnancy
13.  Compliance rate <70% assessed by a patient interview

14. Known hypersensitivity or contraindication to benidipine, angiotensin receptor blockers, B-blockers, and thiazide diuretics
15.  Other serious illness or significant abnormalities that the investigator judges inappropriate for the study

COPE, Combination Therapy of Hypertension to Prevent Cardiovascular Events; NYHA, New York Heart Association; AST, alanin ami-

notransferase; ALT, aspartate aminotransferase.

all institutions involved, and the trial was undertaken in
accordance with the Declaration of Helsinki and the Ethical
Guidelines for Clinical Studies in Japan (2003, Ministry of
Health Labour Welfare of Japan: http://www.imcj.go.jp/rinri/
index.html). All patients gave fully informed written consent.

Study Design

The COPE trial is an investigator-initiated, multi-center study
with a prospective, randomized, open, blinded endpoint evai-
uation (PROBE) design (22) with a response-dependent dose
titration scheme in Japanese hypertensive patients, who are
prescribed a long-acting dihydropyridine. calcium antagonist,
benidipine, as an initial drug, and then assigned to receive
either an angiotensin receptor blocker, B-blocket, or thiazide
diuretic as a combination therapy. Benidipine has been
widely used and proved beneficial for the treatment of hyper-
tension (23-25). The target blood pressure of the COPE trial
is less than, 140/90 mmHg.

Patient Recruitment

Enrollment of eligible patients began in May 2003 and will
continue through May 2006, and follow-up will be continned
until May 2009. Inclusion and exclusion criteria are shown in
Tables 1 and 2. The design outline of the COPE trial is shown
in Fig. 1. Patients already receiving antihypertensive treat-
ment are directly enrolled in the run-in phase of the COPE
trial, discontinuing previous drugs and starting at an initial
dosage of 4 mg of benidipine (step 0). All patients are
required to be treated with benidipine for at least 4 consecu-
tive weeks during the screening and run-in phases. During the
run-in phase, blood pressure levels and compliance with beni-

dipine are monitored. If the average blood pressure level at
the last baseline visit is equal to or more than 140/90 mmHg
and compliance is 70% or more, patients will be randomly
assigned to receive an angiotensin receptor blocker, P-
blocker, or thiazide diuretic and the initial dosage of benid-
ipine as in step 1. Eligible patients are randomly assigned to
one of the three study arms. The randomization is conducted
at the COPE Trial Data Center by the dynamic allocation
method (the modified minimization method) after stratifica-
tion by regional block, health center, gender, age, systolic
blood pressure (SBP), presence/absence of diabetes, and pre-
vious vascular events as adjusting factors in the minimization
calculation.

Patient Follow-Up

Following randomization, patients receive follow-up visits
over the remaining study period, during which safety param-
eters are checked annually, any adverse events are noted, and
any interim endpoints are recorded. If a blood pressure target
of <140/90 mmHg is not obtained, dose-titration is encour-
aged as shown in Fig. 1. A resting ECG is recorded and
carotid bruit is examined at study entry and annually thereaf-
ter. During the course of the trial, if for any reason the inves-
tigator considers it advisable, the study drug can be
withdrawn, but all such patients remain in the study and con-
tinue to receive full annual examinations and 6-month interim
follow-up visits until the end of the study period. All the
information obtained at every 6-month follow-up visit along
with the information on cardiovascular events, adverse
events, and investigations into discontinuation, if any, will be
transmitted to the COPE Trial Data Center. Since patient
withdrawal decreases the study’s statistical power to detect
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step 0 step 1

Randomizaticn

J

_.{

step 2 step 3 step 4
Free add-on
Benizipine 8 mg +
. ARB higher desage
Benizipine 8 mg +
ARB
Benizipine 4 mg + usual dosage
ARB usual dosage
Free add-on

Benizipine 4 mg +
BB usual dosage

Benizipine 8 mg +
BB usual dosage |

Benizipine 8 mg +
BB higher dosage |

Benizipine 4 mg —-l

Free add-on
Benizipine 8 mg +
. TD higher dosage
. Benizipine B mg +
Benizipine 4 mg +  TD ysual dosage
TD /2 of usual
dosage
a.month 2-4-woeks < 4-8 waeks 8-16 woeks 12-24 weeks
v v

scresning phase ‘ run-in phase._

*

3-year allocated drug treatment phase

Fig. 1. Outline of the design of the COPE trial. ARB, angiotensin receptor blockers; BB, B-blockers; TD, thiazide diuretics.
“Free add-on” indicates that antihypertensive drugs other than those used for allocation—i.e., antihypertensive drugs other
than calcium antagonists, angiotensin receptor blockers, B-blockers, or thiazide diuretics—can be added onto the drugs at step

4,

the true effect of any intervention, all the collaborating inves-
tigators counsel their patients regarding the importance of the
patients’ adherence to the trial. In this way adverse event and
clinical endpoint data continue to be collected on all patients.
Patients withdrawn from the study drug during the treatment
period may be switched to the other drugs or re-prescribed, if
possible, at the investigator’s discretion. If there is a need to
start any therapy for any clinica! indication during the study
period, the investigator may prescribe additional therapy on
top of the study drug. Drugs and dosages can be added at the
investigator’s discretion,

Endpoint Assessment

An Independent Endpoint Classification Committee will
review and adjudicate cardiovascular events and all deaths
and classify all potential cases without knowledge of assigned
drugs according to criteria specified in the endpoint protocol.
The classification of primary and secondary endpoints is
shown in Table 3. For the review of the trial, the endpoint
reports of the Endpoint Classification Committee will be sent
to the Independent Data Monitoring Committee at 6-month
intervals.

Adverse Events

All patients are questioned about adverse events at each fol-
low-up visit. If a serious adverse event occurs, the investiga-

tors, at their discretion, may interrupt or discontinue the study
drug. Both serious and non-serious adverse events are
recorded, and the Safety Committee will review the data. The
reports of the Safety Committee will be sent for review to the
Independent Data Monitoring Committee at 6-month inter-
vals.

Safety Considerations

The Independent Data Monitoring Committee, not involved
in the administration of the trial, monitors all endpoints and
medically serious and non-serious adverse events, and will
perform interim analyses on the primary efficacy parameters
at intervals throughout the study. The Independent Data Mon-
itoring Committee rteceives safety reports from the Safety
Commiitee and endpoint reports from the Endpoint Classifi-
cation Committee at 6-month intervals, and will convene to
review the trial. This Committee will have sole access to
unblinded data and will inform the Steering Committee if
there is a recommendation to discontinue the trial.

Statistical Considerations

Sample-Size Determination

The planned sample size (total 3,000, each arm 1,000) was
determined mainly by considerations of feasibility. Regard-
ing the proportion of patients attaining the target blood pres-
sure levels, which is one of the primary endpoints, the
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