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3 Trends in Clinical Trials of HT

• Which is better? Old vs. new drug

• Antihypertensive as antiatherosclerotic agent?

• Which is better? New vs. another new

Comparison of  Surrogate end-points such as Af, 

DM, CRP



AntiHT is Antiatherosclerotic?

• BP lowering effect or not?

• HOPE

• EUROPA

• PEACE

• PREVENT/ELSA/CAMELOT

• PROGRESS?
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Hourly Means of Systolic and Diastolic Ambulatory 

BP in HOPE Substudy: Baseline and 1 Year

Svensson et al. Hypertension. 2001;38:e28-e32.
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Most Direct Evidence of Antiatherosclerosis

• IVUS data

• Improvement of endothelial dysfunction

• Improvement of PWV(aortic compliance)



The Effects of ACEI and CCB 

on Endothelial Function
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On et al.  Hypertens Res 2002;25:365-71
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NORMALISE: IVUS PROGRESSION

: PERCENT ATHEROMA VOLUME

All randomized patients (n=274)
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Sub-analysis of CAMELOT

• 274 subjects with IVUS data

• Analysis done in Cleveland Clinic

• Volume of atheroma measured before and after trial

• Detailed method of IVUS analysis; refer to the original 

article



Basic Characteristic of Group’s

Higher age in normotensive group



Correlation with Atheroma Volume Change

LDL/HDL ratio, SBP; signficant correlation 
with atheroma change



Relation between SBP and Atheroma Change



Multivariate Analysis to Atheroma Volume



Atheroma Change with BP Category



Atheroma Regression in HT

• What is more important? Lipid lowering vs. BP lowering?

• More aggressive reduction of blood pressure needed for 

atheroma reduction

• There must be limitation in BP reduction in real world

• Other risk reduction needed for atheroma regression



New vs. Another New?

• Excluding the effect on renoprotection

• MOSES in stroke prevention; ARB> CCB

• VALUE in high risk pt; CCB>ARB

• CAMELOT in high risk: CCB>ACEI

• Substudy of ALLHAT



VALUE; Monotherapy



Characteristic of Monotherapy Group

• Younger

• More male

• Less TOD

• Less RF

• More monotherapy or no therapy before 

trial



BP Change during Monotherapy



Primary Endpoint in Monotherapy



Stroke & HF in Monotherapy



Hazard Ratio between Two Groups



Lesson from VALUE Sub-study

• Maybe nothing new

• Design of clinical trial should not be changed

• Bottom line; BP control is important >> selection of any 

class of drug



Sub-study of ALLHAT

• Comparing the effect of amlodipine with that of lisinopril

according to race and gender

• Highlighting the importance of consideration in race and 

gender in choosing the class of antihypertensive

Clinical Events in High-Risk Hypertensive Patients 

Randomly Assigned to Calcium Channel Blocker Versus 

Angiotensin-Converting Enzyme Inhibitor in the 

Antihypertensive and Lipid-Lowering Treatment to 

Prevent Heart Attack Trial (ALLHAT)

Leenen et al (2006). Hypertension 48:374-384.
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Change of Blood Glucose



Change of Blood Glucose



Change of GFR



Primary Endpoint and HF



• Stroke rate was significantly greater with lisinopril (6.3%) than 

amlodipine (5.4%) [p=0.003]

• Combined CVD was also higher with lisinopril (33.3%) than amlodipine

(32.0%) [p=0.047]

Stroke & Combined CVD



Fewer Events of GI Bleeding in CCB



Stroke in Blacks



Events Developed

More angina and PAD deveolped more in 
ACEI group 



• This ALLHAT sub-analysis of an ACE inhibitor 

versus a CCB found no apparent difference 

between treatments in fatal CHD or non-fatal MI

• Overall, amlodipine was superior over lisinopril

in stroke, peripheral arterial disease, 

hospitalized angina, GI bleeding & angio-

oedema, whereas lisinopril was better than 

amlodipine in heart failure

ALLHAT Sub-study Summary



ACE inhibitor; Better for CHD

ACE-inhibitors Calcium Channel Blockers



CCB; Better for Stroke?

ACE-inhibitors Calcium Channel Blockers



Lessons Learned from ALLHAT Sub-study

• BP control >> drug selection

• GI bleeding/angioedema more in ACEI

• HF/IGT more in CCB

• Antiatherosclerotic effect better in CCB?

• Researchers, clinicians and others must be cautious in 
the interpretation and dissemination of the findings from 
observational studies of drugs, lest otherwise good 
therapies be lost. One should also consider that 
premature claims of dangers” of a particular drug (class) 
in the press may also jeopardize recruitment and 
retention of patients in ongoing clinical trials studying the 
drug (class), as was the case for ALLHAT.



Conclusion 

• From the sub-analysis, it was certain than BP 

lowering is more important than choosing any class 

of drug

• Antiatherosclerotic effect may be related to the BP 

lowering.

• CCB is very potent, safe tool in lowering BP 

highlighted in recent sub-analysis


