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A B S T R A C T  
Background:  Recent antihypertensive treatment 

guidelines recommend greater use of combination 
therapies. 

Objectives:  The primary objective of this study 
was to determine whether combination therapy with 
valsartan 160 mg plus hydrochlorothiazide (HCTZ) 
25 mg OD would be more effective than monotherapy 
with amlodipine 10 mg OD in reducing systolic blood 
pressure (SBP) in patients with moderate (stage II) hy- 
pertension and >1 other cardiovascular risk factor or 
concomitant condition. A secondary objective was to 
assess the effects of the study treatments on circulat- 
ing markers of endothelial dysfunction and vascular 
inflammation. 

Methods :  This was a multicente~; randomized, 
double-blind, active-controlled, 24-week study. After 
a 2-week, single-blind, placebo run-in period, patients 
were randomized to 3 groups, 2 of them receiving val- 
sartan 160 mg OD and 1 receiving amlodipine 5 mg 
OD. At week 4, HCTZ 12.5 mg OD was added to val- 
sartan in one of the treatment groups (V+HCTZ12.5), 
HCTZ 25 mg OD was added to the other 
(V+HCTZ25), and the amlodipine dose was force- 
titrated to 10 mg OD (A10). The primary efficacy 
variable was change in mean sitting SBP at week 24. 
Other variables were changes in mean sitting diastolic 
blood pressure (DBP) and mean pulse pressure (PP) 
from baseline, and response rate (systolic response de- 
fined as mean sitting SBP <140 mm Hg or a reduction 
in mean sitting SBP of >_20 mm Hg from baseline; dia- 
stolic response defined as mean sitting DBP <90 rnm Hg 
or a reduction in mean sitting DBP of >10 mm Hg 
from baseline). Changes in the following markers of 

endothelial dysfunction were determined at baseline 
and weeks 4, 12, and 24 in all randomized patients 
from the participating European and South African 
centers: high-sensitivity C-reactive protein (hs-CRP), 
interleukin-6 (IL-6), vascular tissue plasminogen acti- 
vator (t-PA) antigen, and oxidized low-density lipo- 
protein (LDL). 

Results: The study enrolled 1088 patients with 
moderate hypertension (mean age, 61 years; 82% 
white; 5 3 %  women). The intent-to-treat population 
consisted of 1079 patients: 357 in the V+HCTZ12.5 
group, 363 in the V+HCTZ25 group, and 359 in the 
A10 group. At baseline, the groups were comparable 
in terms of blood pressure and most other character- 
istics; the only statistically significant difference be- 
tween groups was in the proportion of patients aged 
>65 years, which was lower in the arnlodipine group 
(P = 0.01). At the end of the study, the least squares 
mean (SD) changes from baseline in mean sitting SBP 
were 27.1 (13.7), 29.7 (13.7), and 27.6 (13.8) mm Hg 
in the V+HCTZ12.5, V+HCTZ25, and A10 groups, 
respectively, with corresponding percent changes of 
16%, 18%, and 17% (P < 0.05, V+HCTZ25 vs A10). 
The changes in mean sitting DBP did not differ sig- 
nificantly between groups. The reductions in PP were 
17.5 (11.3), 18.7 (11.3), and 16.9 (11.3) mm Hg, with 
percent changes of 24%, 26%, and 23% (P < 0.05, 
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V+HCTZ25 vs A10). Significant reductions in t-PA 
antigen were observed in both combination-therapy 
groups compared with the amlodipine monotherapy 
group at week 12 (P < 0.05); the reductions remained 
significant through the end of the study in the 
V+HCTZ12.5 group. There was a significant reduc- 
tion in IL-6 and hs-CRP at week 12 with V+HCTZ25 
compared with A10 (P < 0.05). Oxidized LDL values 
were reduced by -10% with all treatments. Rates 
of total adverse events were significantly lower with 
the valsartan-based treatments compared with arnlodi- 
pine monotherapy (49.7%, 49.6%, and 67.5% with 
V+HCTZ12.5, V+HCTZ25, and A10, respectively; 
P < 0.05). Rates of total discontinuations were a respec- 
tive 10.1%, 9.0%, and 24.5%, and discontinuation 
rates due to AEs were 4.2%, 3.5%, and 18.2%. Leg 
edema was more common with amlodipine mono- 
therapy than with the valsartan-based combinations 
(P < 0.05). 

Condusion: In this group of patients with moder- 
ate hypertension and _>1 other cardiovascular risk fac- 
tor or concomitant condition, similar and greater 
antihypertensive effects were seen with the fixed-dose 
combinations of valsartan 160 mg and HCTZ 12.5 
and 25 mg OD, respectively, compared with arnlodi- 
pine 10 mg OD, with significantly lower rates of treatment- 
related adverse events and possible beneficial effects 
on vascular markers. (Clin Tber. 2005;27:578-587) 
Copyright © 2005 Excerpta Medica, Inc. 

Key words: valsartan, hydrochlorothiazide, arn- 
lodipine, high-risk patients, vascular markers, combi- 
nation therapy. 

I N T R O D U C T I O N  
In recent years, there has been a shift in antihyperten- 
sire treatment patterns. 1,z Whereas the usual strategy 
has been to start treatment at a low dose of monother- 
apy (eg, valsartan 80 mg) and titrate the dose upward 
or add a second agent as necessary, today a more ag- 
gressive approach is often advocated. The results of 
large-scale trials have indicated that a majority of hy- 
pertensive patients require >__2 antihypertensive agents 
to reach the recommended blood pressure (BP) target 
of a systolic blood pressure (SBP) ___140 mm Hg and 
a diastolic blood pressure (DBP) ___90 mm Hg. 3 s 
At the same time, there has been an increase in the 
availability of fixed-dose antihypertensive combina- 
tions that offer similar patient convenience regardless 

of whether monotherapy or a combination regimen is 
prescribed. 

Current guidelines recommend considering combi- 
nation regimens as first-line therapy in any patient 
whose SBP is >160 mm Hg or DBP is >100 mm Hg. 6 
The need for efficacious combinations is particularly 
acute in hypertensive patients with additional cardio- 
vascular (CV) risk factors. BP targets are set lower for 
such patients (typically at 130/80 mm Hg6), and a 
large proportion of these patients will require initial 
therapy with a combination of >__2 antihypertensive 
agents to achieve this stringent level of BP control. 
Furthermore, it has become increasingly apparent that 
in patients at high risk for CV events, apparently 
minor additional reductions in BP and/or the time re- 
quired to reach BP targets may have an important ef- 
fect on outcomes. 7,8 

Combinations of an angiotensin-receptor blocker 
(ARB) with a low dose of a diuretic, commonly hydro- 
chlorothiazide (HCTZ) at 12.5 to 25 rag, are widely 
used, efficacious, and well tolerated. Such therapies 
combine the advantages of both drug classes: the re- 
duction of angiotensin II-mediated sodium retention 
and vasoconstriction with ARBs and the volume- 
reducing benefits of diuretics. The ARB further 
neutralizes activation of the renin-angiotensin-  
aldosterone system and potentiates the natriuretic ef- 
fects of thiazide diuretics. 9 

Valsartan 160 mg combined with HCTZ 12.5 or 
25 mg has been shown to be effective in patients who 
have not responded to valsartan monotherapy, 1° and 
this combination has been associated with responder 
rates of -75 % in patients with moderate to severe hy- 
pertension with no reduction in tolerability compared 
with valsartan monotherapy.13 Calcium channel block- 
ers (CCBs) are sometimes suggested as a preferred 
treatment for such patients. 12 Amlodipine is a dihydro- 
pyridine CCB commonly used in the treatment of hy- 
pertension. The maximum recommended dose is 10 mg 
OD, but adverse events (AEs), particularly peripheral 
edema, may limit its upward titration. 13 A valsartan- 
based regimen has been reported to be as effective as 
an arnlodipine-based regimen in the treatment of iso- 
lated systolic hypertension. 14 

As reported in this article, the VAST (Valsartan/ 
HCTZ versus Amlodipine in STage II hypertensive pa- 
tients with additional risk factors) study compared the 
combination of the ARB valsartan plus the diuretic 
HCTZ with arnlodipine monotherapy in patients with 
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moderate hypertension and additional CV risk fac- 
tors. It also investigated the effects of the studied 
treatments on circulating markers of endothelial dys- 
function and vascular inflammation. Is 

PATIENTS A N D  M E T H O D S  
Inclusion and Exclusion Criteria 

Hypertensive male or female patients aged >18 years 
were eligible for enrollment. Both previously treated 
and untreated patients could be included. In patients 
who had not received previous treatment, the inclu- 
sion requirement was a mean sitting SBP >160 mm Hg 
at all prerandomization visits. For patients currently 
receiving antihypertensive treatment, uncontrolled BP 
was defined as an SBP/DBP between >140/90 mm Hg 

and <160/95 mm Hg at visit 1. Patients had to have 
confirmed moderate systolic hypertension, with a 
mean sitting SBP >160 mm Hg at visit 3. In addition, 
they had to meet k l  of the following criteria: obesity 
(body mass index >30 kg/mZ); controlled type 2 dia- 
betes mellitus; hypercholesterolemia (total cholester- 
ol >240 mg/dL and/or low-density lipoprotein [LDL] 
cholesterol >160 mg/dL if untreated or current receipt 
of lipid-lowering drugs); myocardial infarction or 
coronary artery bypass grafting/percntaneous translu- 
minal coronary angioplasty >1 year before the study; 
stroke or transient ischemic attack >1 year before the 
study; or age >65 years. 

The main exclusion criteria were transient ischemic 
attack, stroke, or myocardial infarction during the year 
before visit 1; mean sitting SBP >180 mm Hg and/or 
mean sitting DBP >110 mm Hg at any time during the 
study; evidence of a secondary form of hypertension; 

type 1 diabetes or uncontrolled diabetes, as indicated 
by a glycosylated hemoglobin value >8.5% at visit 1; 
contraindications to any study drug; serum potassium 
values <3.5 mEq/L or >5.5 mEq/L at visit 1; and a his- 
tory of any severe, life-threatening disease within the 
past 5 years. 

The study was conducted in accordance with the 
good clinical practice guidelines and the Declaration 
of Helsinki 2002.16 The protocol was approved by the 
appropriate local ethics committees, and all patients 
gave their written informed consent. 

Study Design 
VAST was a mukicenter, randomized, double-blind, 

active-controlled, 24-week study. Its primary objective 
was to determine whether the combination of valsar- 

tan 160 mg and H C T Z  25 mg (V+HCTZ25) would 
reduce mean sitting SBP to a greater extent than 
monotherapy with amlodipine 10 mg (A10) in pa- 
tients with moderate hypertension and >1 other CV 
risk factor or concomitant condition. If V+HCTZ25 
proved superior to A10, the reduction in mean sitting 
SBP between valsartan 160 mg and H C T Z  12.5 mg 
(V+HCTZ12.5) and A10 would be compared in a 
second step. Secondary objectives were to compare 
changes in mean sitting DBP and mean sitting pulse 
pressure (PP) between treatment groups; to compare 
office BP responder rates at the end of the study with 
the combination of valsartan plus H C T Z  compared 
with arnlodipine monotherapy; to compare tolerabil- 
ity between treatment groups; and to compare the ef- 

fects of treatment on circulating markers of endothe- 
lial dysfunction and vascular inflammation. 

The study design is shown in Figure 1. After a 
2-week, single-blind, placebo run-in period, patients 
who met the inclusion criteria were randomly allocat- 
ed to 1 of 3 treatment groups, 2 of which received 
valsartan 160 mg OD and 1 of which received amlodi- 
pine 5 mg OD. A compnter-generated randomization 
schedule was used to guarantee that patients were dis- 
tributed equally among the 3 treatment groups and 
within each center. Investigators assigned patient num- 
bers sequentially within each center, and each center 
received drug supplies with medication numbers corre- 
sponding to the randomization numbers. 

At week 4, H C T Z  12.5 mg was added to the regi- 
men in one of the valsartan groups, and H C T Z  25 mg 
was added to the regimen in the other; in the arnlodi- 
pine group, the dose was force-titrated to 10 mg OD. 

Patients with a mean sitting SBP >180 mm Hg and/or 
mean sitting DBP >110 mm Hg during the run-in pe- 
riod were switched back to their previous treatment 
and were excluded from the trial. From week 4 on- 
ward, all patients received 2 capsules of study medica- 
tion (the A10 group received 2 capsules of amlodipine 
5 mg, and the valsartan groups received 1 capsule of 
valsartan and 1 capsule of HCTZ).  Compliance was 
assessed by pill counts, and treatment interruptions 
were recorded. 

Arterial BP was measured using a calibrated stan- 
dard sphygmomanometer of the appropriate size cuff, 
in accordance with the American Heart  Association 
recommendations. 17 The arm from which the highest 
sitting pressures were recorded was used for all subse- 
quent measurements. At each visit, every attempt was 
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Randomizat ion 
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Figure 1. Design of the VAST (Valsartan/HCTZ versus Amlodipine in STage II hypertensive patients with addition- 
al risk factors) study. 

made to see that each patient's BP was recorded at the 
same time of day by the same individual using the 
same equipment. All BP measurements were made 
after the patient had rested in a sitting position for 
5 minutes. Measurements were repeated at 1- to 2- 
minute intervals, and the mean of 3 measurements 
was recorded for study purposes. 

Efficacy Variables 
The primary efficacy variable was the change in 

mean sitting SBP from baseline to week 24. Other 
variables were changes in mean sitting DBP and PP 
from baseline (visit 3), and response rate (systolic re- 
sponse defined as mean sitting SBP <140 mm Hg or a 
reduction in mean sitting SBP of >_20 mm Hg from 
baseline; diastolic response defined as mean sitting 

DBP <90 mm Hg or a reduction in mean sitting DBP 
of 210 mm Hg from baseline). 

Changes from baseline to the end of the study were 
determined at weeks 4, 12, and 24 for the follow- 
ing markers of endothelial dysfunction and vascular 
inflammation: high-sensitivity C-reactive protein (hs- 
CRP), interleukin-6 (IL-6), vascular tissue plasmino- 

gen activator (t-PA) antigen, and oxidized LDL. These 
analyses were carried out in the data set of all ran- 
domized patients from the participating European and 
South African centers. All analyses were conducted at 
an internationally certified central laboratory (CRL 
Medinet, Breda, the Netherlands). 

Safety was assessed based mainly on the frequency 

of AEs and the number of laboratory values (obtained 
at visits 1, 3, 4, 6, and 7) that were outside predeter- 
mined ranges. Other safety data (eg, electrocardio- 
grams, findings of physical examinations, standing BP) 
were considered as deemed appropriate by the investi- 
gators, who were blinded to study medication. 

Statistical Analyses 
The intent-to-treat (ITF) population consisted of 

all randomized patients who provided baseline effica- 
cy data and from whom 21 postbaseline measurement 
was obtained. The safety population comprised all 
randomized patients who received _>1 capsule of study 
medication during the double-blind treatment phase. 

The study was designed with - 9 0 %  power to show 
a significant difference (defined as an ct level of 0.05, 
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2-sided) in mean sitting SBP between the V+HCTZ25 
and A10 groups. Assuming an SD of 16 mm Hg for 
mean sitting SBP, an expected difference of 4.3 mm Hg, 
and a dropout  rate of 15%, the required total sam- 
ple size was -1050  randomized patients. Sample- 
size calculations were performed using nQuery  
Advisor release 4.0 (Statistical Solutions, Saugus, 
Massachusetts). 

A hierarchical testing procedure was adopted. The 
first test compared the V+HCTZ25 and A10 groups 
at a 2-sided 0~ level of 0.05; if the null hypothesis of 
no treatment effect was rejected, a second test was 
conducted comparing V+HCTZ12.5 with A10 at the 
same c~ level. All statistical analyses were performed 
using SAS version 8.2 (SAS Institute Inc., Cary, North 

Carolina). To assess the effect of treatment over time, 
repeated-measures analysis was applied to mean sit- 
ting SBP and DBP and the markers of endothelial dys- 
function (ie, all measurements at each time point were 
included in the statistical model), is 

RES U LTS 
A total of 1088 patients were randomized to treat- 
ment. The ITF population consisted of 1079 patients: 
357 in the V+HCTZ12 .5  group,  363 in the 
V+HCTZ25 group, and 359 in the A10 group. The 
baseline and clinical characteristics of the 3 groups are 
summarized in the table. At baseline, the groups were 
comparable in terms of BP and most other character- 
istics. The only statistically significant difference be- 
tween groups was in the proport ion of patients aged 
>65 years, which was lower in the arnlodipine group 
(P = 0.01). 

Efficacy 
All study treatments effectively lowered BE The ef- 

fects on SBP and PP were significantly greater in the 
V+HCTZ25 group compared with the other 2 groups 
(P < 0.05), and a dose-response effect was noted 
between the groups receiving V+HCTZ12.5  and 
V+HCTZ25 (Figure 2). Least squares mean (SD) 

Table. Baseline demographic and clinical characteristics of study patients. 

V+ H CTZ12.5 V+ H CTZ25 A10 
Characteristic (n - 357) (n - 363) (n - 359) 

Age, mean (SD), y 61 (11) 61 (11) 60 (11) 

Sex, no. (%)* 
Female 192 (53.8) 20S (S6.5) 179 (S0.0) 
Male 165 (46.2) 1 $8 (43.5) 180 (50.1) 

White race, % 83 82 82 

BMI, mean (SD), kg/m 2 30.1 (5.4) 29.7 (5.1) 30.3 (5.4) 

SBP, mean (SD), mm Hg 167 (S) 166 (S) 166 (S) 

DBP, mean (SD), mm Hg 94 (8) 93 (8) 94 (8) 

Pulse pressure, mean (SD), mm Hg 73 (9) 73 (9) 72 (9) 

Cardiovascular risk Factors, % 
Isolated systolic hypertensiont 28.0 29.0 2.5.0 
Obesity $3.2 47.7 $2.6 
Diabetes mellitus 1 7.9 16.8 18.7 

Dysl i pidem ia 44.3 43.0 41.2 
Previous cardiovascular events 5.6 S.S 6.7 
Age >65 years 40.3 43.8 36.2~ 

V+HCTZ12+5 - valsartan 160 mg plus hydrochlorothiazide 12.5 mg; V+HCTZ25 - valsartan 160 mg plus hydrochlorothiazide 
25 mg; A10 - amlodipine 10 mg; BMI - body mass index; SBP - systolic blood pressure; DBP - diastolic blood pressure. 
*Percentages may not total 100 due to rounding. 
fDefined as SBP _>140 mm Hg and DBP <90 mm Hg+ 
t p -  0.01+ 
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changes in SBP from baseline to the end of the trial 
were 27.1 (13.7) mm Hg, 29.7 (13.7) mm Hg, and 
27.6 (13.8) mm Hg for the V+HCTZ12.5, V+HCTZ25, 
and A10 groups, respectively (P < 0.05, V+HCTZ25 
vs A10); the percent changes were a respective 16%, 
18%, and 17%. The corresponding values for DBP 
were 9.5 (7.7) mm Hg, 11.1 (7.7) mm Hg, and 10.8 
(8.0)  ITIITI Hg, with percent changes of 10%, 12%, 
and 11%; the difference between V+HCTZ25 and 
A10 was not statistically significant. The reductions 
in PP from baseline were 17.5 (11.3), 18.7 (11.3), 
and 16.9 (11.3) mm Hg (P < 0.05, V+HCTZ25 
vs A10), with percent changes of 24%, 26%, and 
23%. 

Rates of SBP response were high in all groups: 
74.5% in the V+HCTZ12.5 group, 79.6% in the 
V+HCTZ25 group, and 78.8% in the A10 group. 
The differences between groups were not statistically 
significant. 

Markers o f  Endothelial Dysfunction and 
Vascular Inflammation 

The least squares mean percent changes in the 4 
markers of endothelial dysfunction and vascular in- 
flammation are shown in Figure 3. Significant least 
squares mean reductions from baseline in t-PA antigen 
were observed in both combination-therapy groups 
compared with the arnlodipine monotherapy group 
at week 12 only (P < 0.05); the reductions remained 
significant through the end of the study in the 
V+HCTZ12.5 group. IL-6 values were significantly 
reduced with V+HCTZ25 compared with A10 at 
week 12 only (P < 0.05). The difference in reduction 
from baseline in hs-CRP was significant at week 12 
for both valsartan/HCTZ combinations compared 
with amlodipine monotherapy (13% reduction with 
V+HCTZ12.5, 16% reduction with V+HCTZ25; 
1% reduction with amlodipine; P < 0.05). Repeated- 
measures analysis confirmed the significant between- 
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Figure 2. Raw mean changes from baseline to week 24 in (A) systolic blood pressure (SBP), (B) diastolic blood 
pressure (DBP), and (C) pulse pressure (PP) in the groups that received valsartan 160 mg plus hydro- 
chlorothiazide 12.S mg (V+HCTZ12.S), valsartan 160 mg plus HCTZ 25 mg (V+HCTZ25), and amlodi- 
pine 10 mg (A10). *P < 0.0S versus A10. 
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treatment differences for t-PA antigen (P = 0.01, both 
valsartan combinations vs A10) and hs-CRP (P = 
0.001, V+HCTZ25 vs A10; P = 0.01, V+HCTZ12.5 vs 
A10) but not for IL-6. Oxidized LDL values were re- 
duced by ~10% with all treatments. 

T o l e r a b i l i t y  

Whether measured as rates of total AEs, total dis- 
continuations, or discontinuations due to AEs, tolera- 
bility was significantly better in both combination- 
therapy groups compared  with the arnlodipine 
monotherapy group (P < 0.05) (Figure 4). Rates of 
total AEs were significantly lower with the valsartan- 
based treatments compared with arnlodipine mono- 
therapy (49.7%, 49.6%, and 67.5% with V+HCTZ12.5, 

V+HCTZ25,  and A10, respectively; P < 0.05). Rates 
of total discontinuation were a respective 10.1%, 
9.0%, and 24.5%, and rates of total discontinuation 
due to AEs were 4.2%, 3.5%, and 18.2%. 

Treatment-related AEs were reported in 13.9%, 
15.4%, and 42.7% of patients in the respective treat- 
ment groups (P < 0.001, both valsartan combinations 
vs A10); the difference between valsartan groups was 
not significant. It is noteworthy that there was no 
greater incidence of AEs, discontinuations,  or AE- 
related discontinuations in the V+HCTZ25 group 
compared with the V+HCTZ12.5 group. Leg edema, 
a common event with CCBs, was more common with 
arnlodipine monotherapy (44.6%) than with the 
valsartan-based combinations (8.9%, 7.6%, and 44.6% 
for V+HCTZ12.5,  V+HCTZ25,  and A10, respective- 
ly; P < 0.05). No deaths occurred during the course of 
the study. 

D I S C U S S I O N  

In the VAST study, the fixed antihypertensive combi- 
nation of valsartan 160 mg plus H CTZ 25 mg had 
greater effects on mean sitting SBP than monotherapy 
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Figure 3. Least squares mean percent changes from baseline in circulating markers of endothelial dysfunction and 

vascular inflammation: (A) tissue plasminogen activator (t-PA) antigen; (B) interleukin-6 (IL-6); 
(C) high-sensitivity C-reactive protein (hs-CRP); and (D) oxidized low-density lipoprotein (LDL) in the 
groups that received valsartan 160 mg plus hydrochlorothiazide 12.S mg (V+HCTZ12.S), valsartan 
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Figure 4. Rates of(A)  total adverse events (AEs), (B) total discontinuations, and (C) total discontinuations due 
to AEs in the groups that received valsartan 160 mg plus hydrochlorothiazide 12.5 mg (V+HCTZ12.5), 
valsartan 160 mg plus HCTZ 25 mg (V+HCTZ2S), and amlodipine 10 mg (AIO). *P < O.0S versus 
combination-therapy groups. 

with arnlodipine 10 mg over 24 weeks of treatment in 
patients with moderate hypertension and >1 other CV 
risk factor or concomitant condition. Furthermore, the 

combination of valsartan 160 mg plus H C T Z  12.5 mg 
had a similar effect on SBP to amlodipine 10 mg. 
Both valsartan-based combinations were significant- 
ly better tolerated than amlodipine monotherapy  
(P < 0.05). 

This comparison of combination antihypertensive 
therapies with CCB monotherapy is highly relevant to 
clinical practice. Fixed-dose combinations are avail- 
able in many countries, including the United States 
and the countries of the European Union, and are con- 
sidered an alternative to monotherapy in patients with 
newly diagnosed hypertension, particularly those with 
moderate to severe hypertension or those with addi- 
tional CV risk factors. 1,6 Fixed-dose combinations 
typically offer the same convenience as monotherapies 
(single pills and once-daily dosing). The main argu- 

ments against their use have been less flexibility of 
dosing and the possibility of additional AEs with >1 
agent. In the present study, similar or greater reduc- 

tions in SBP were achieved with V+HCTZ12.5 and 
V+HCTZ25,  respectively, compared with A10 mono- 
therapy, with lower rates of overall AEs, total discon- 
tinuations, and total discontinuations due to AEs, over 
the 24-week study period. Furthermore, there was a 
dose-dependent increase in efficacy with the higher 
dose of HCTZ.  The types and distribution of AEs 
between treatment groups were largely in line with 
the known AE profiles of valsartan, HCTZ,  and am- 

lodipine. Leg edema is the most common AE associat- 
ed with CCBs, and other studies also have shown 
higher rates of edema with arnlodipine-based regi- 
mens compared with valsartan-based regimens. 14J9 

The desire to avoid AEs is one of the major reasons 
clinicians start antihypertensive therapy at a low dose 
of monotherapy and titrate the dose upward or add a 

May 2 0 0 5  585 



Clinical Therapeutics 

second agent. 2 However, this approach appears to be 
less warranted with ARBs than with antihypertensive 
drugs of other classes. The current data support the 
good tolerability of an ARB-based combination regi- 
men employing an initial valsartan dose of 160 mg. 2° 

There were minor differences between treatment 
groups at baseline in the VAST study: there were sig- 
nificantly more patients aged >65 years (P < 0.05) and 
a nonsignificantly greater proportion of women in the 
groups receiving combination therapy compared with 
the arnlodipine group. However, these differences are 
unlikely to explain the observed differences in effica- 
cy, as elderly patients and women are not considered 
to be more responsive to the combination of an ARB 
plus HCTZ relative to younger patients or men. 

Based on the results of a September 2004 search 
of MEDLINE using the terms angiotensin-receptor 
blocker or angiotensin-receptor antagonist and diure> 
ic, VAST is one of the first studies to examine changes 
in vascular markers in association with the combina- 
tion of an ARB plus HCTZ rather than with CCB 
monotherapy. Changes from baseline in t-PA antigen 
were significant at 12 weeks for both groups that re- 
ceived valsartan plus HCTZ compared with amlodi- 
pine and were significant at the end of the study 
for V160+HCTZ12.5 compared with arnlodipine (all, 
P < 0.05). Levels of t-PA antigen reflect levels of t-PA/ 
plasminogen activator inhibitor-1 (PAI-1) complex and 
are thought to be associated with a higher incidence 
of vascular disease. 21,22 Attenuation of PAI-1 has 
previously been seen in hypercholesterolemic rabbits 
treated with valsartan, 23 and the present findings sup- 
port the endothelial benefits of angiotensinl-receptor 
blockade. Reductions in hs-CRP with valsartan plus 
HCTZ were significant compared with amlodipine at 
week 12 only (P < 0.05). These reductions are con- 
sistent with the findings of 2 recent small studies of 
valsartan monotherapy in hypertensive Japanese pa- 
tients 24 and healthy subjects. 2s The reduction in 
oxidized LDL with all treatments appears to be relat- 
ed to the lowering of BP and suggests a general reduc- 
tion in long-term CV risk with active therapies in 
these high-risk patients. 

C O N C L U S I O N S  
In this group of patients with moderate hypertension 
and >1 other CV risk factor or concomitant condition, 
similar and greater systolic antihypertensive effects 
were seen with the fixed-dose combinations of valsar- 

tan 160 mg and HCTZ 12.5 and 25 mg OD, respec- 
tively, compared with amlodipine 10 mg OD, with 
significantly lower rates of treatment-related AEs and 
possible beneficial effects on vascular markers. 

A C K N O W L E D G M E N T S  
The following centers and investigators participated 
in the VAST study. Argentina: C. Balparda, C. Borrego, 
J. Fuselli, J. Gambarte, E. Hasbani, J. Humprys, 
L. Juncos, O. Kisen, H. Lastiri, C. Majul, A. Salvati; 
Brazil: A. Alves, A. Brandao, M. Cerci, L. Costa, R. 
Cunha, P. Jardim, E. Krieger, R. Milagres, E Nobre, J. 
Rocha; Chile: A. Fabiane; Colombia: G. Hernandez, 
A. Quintero; Denmark: P. Aarslev, P. Dreier, E. 
Eriksen, T. Fogh-Andersen, E. Jacobsen, B. Larsen, S. 
Neldam, J. Pedersen, T. Sandager, P. Schultz, T. 
Soerensen, C. Wulff-Andersen; Ecuador: W. Posligua; 
Germany: K. Arras, S. Baumbach, R. Boecher, E. 
Boennighoff, W. Englisch, C. Grimm, Y. Hoffmann, 
C. Klein, G. Neumann, H. Samer, W. Schlauch, H. 
Stahl, J. Taggeselle, J. Weber; Guatemala: A. 
Menegazzo, G. Richi; Italy: G. Ambrosio, A. Caiazza, 
V. Capuano, R. Carreta, E. degli Esposti, S. Di 
Somma, C. Ferri, R. Fogari, G. Germano, E. Malacco, 
L. Malatino, E. Mannarino, P. Margaroli, M. 
Modena, L. Mos, P. Palatini, G. Palmieri, M. 
Santonastaso, S. Scardi, M. Sprovieri, N. Vari; Peru: 
R. Gamboa, M. Sanchez, L. Segura; South Africa: H. 
Chait, G. Latiff, H. Makan, M. Makhema, D. 
Morkel, H. Vallabh, G. van Niekerk, J. Viljoen; Spain: 
C. Calvo, C. Campo, M. Gorostidi, J. Griera, J. 
Herrera, E. Marquez, A. Pelegri, J. Puig, J. Redon, J. 
Sobrino; Sweden: T. Bergholtz, K. Ekenbratt, M. 
Ericsson, G. Holmberg, P. Hook, M. Ingebrand, M. 
Kvarnholt, L. Kvist, B. Larsen, P. Lofdahl, B. Low- 
Larsen, D. Norberg, P. Nyman, P. Revesz, G. Rose; 
and Venezuela: A. Nass, C. Ponte, E. Rodriguez. 
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Flurbiprofen Axetil Preceded by Venous Occlusion in the 
Prevention of Pain on Propofol Injection in the Hand: 
A Prospective, Randomized, Double-Blind, Vehicle-Controlled, 
Dose-Finding Study in Japanese Adult Surgical Patients 

Yoshitaka Fujii, MD; and Yuka Shiga, MD 

Department of Anestkesiofogy, University of Tsukuba Institute of Cfinicaf Medicine, Tsukuba, Japan 

ABSTRACT 
Background: Pain on injection is still a major prob- 

lem with propofol used for general anesthesia. A num- 
ber of techniques for reducing propofol-induced pain 
on injection have been tried, with variable results. 
Flurbiprofen axetil, a prodrug of the nonsteroidal 
anti-inflammatory drug flurbiprofen, has been used 
for postoperative pain management but has not been 
studied for managing pain on injection of propofol 
when preceded with venous occlusion. 

Objective: The present study was undertaken to exam- 
ine the efficacy of flurbiprofen axetil for reducing pain on 
propofol injection in Japanese adult surgical patients. 

Methods: This prospective, randomized, double- 
blind, vehicle-controlled, dose-finding study was 
conducted at the Department of Anesthesiology, 
University of Tsukuba Institute of Clinical Medicine, 
Tsukuba, Japan. Japanese patients aged 18 to 65 years 
scheduled to undergo elective surgery were eligible. 
Patients were randomized to receive flurbiprofen axe- 
til IV at 1 of 3 doses (25, 50, or 75 rag), or vehicle 
(control group), preceded by manual venous occlusion 
with a rubber tourniquet for 2 minutes and followed 
by administration of 25% of the total calculated dose 
of propofol (2 mg/kg), injected into the largest vein 
of the hand through a 20-gauge IV cannula. During 
propofol injection, a researcher who was blinded to 
treatment assignment asked each patient about his or 
her pain at the injection site. Responses were scored 
on a 4-point scale (0 = none, 1 = mild, 2 = moderate, 
3 = severe). Median pain intensity scores in each 
group were determined. Adverse effects (AEs) at the 
injection site (pain, edema, wheal, or inflammation) 
were monitored for up to 24 hours after surgery. 

Results: A total of 120 patients (62 men, 58 wom- 
en; mean [SD] age, 41 [12] years, mean [SD] height, 162 
[8] cm; mean [SD] body weight, 58 [10] kg) were en- 

rolled. Each treatment group comprised 30 patients. 
No significant between-group differences in demograph- 
ic characteristics were found. A significantly higher 
proportion of patients in the control group (77%) ex- 
perienced pain compared with the flurbiprofen axetil 
50- and 75-rag groups (47% and 43%, respectively; 
both, P < 0.01). The median pain intensity scores were 
significantly lower in the flurbiprofen axetil 50- and 
75-rag groups (both, 0 [no pain]) compared with con- 
trols (2 [moderate]; both, P < 0.01). The incidence and 
intensity of propofol-induced pain were statistically simi- 
lar between the flurbiprofen axetil 25-mg and control 
groups. The incidence and intensity of pain associated 
with the injection of propofol were significantly lower 
in the flurbiprofen axetil 50- and 75-mg groups com- 
pared with the 25-rag group (incidence, 70% [both, 
P < 0.05]; median pain intensity score, 1 [mild] [both, 
P < 0.01]). No AEs were observed. 

Conclusion: In this study of Japanese adult surgical 
patients, flurbiprofen axetil at doses of 50 and 75 rag, 
preceded by venous occlusion for 2 minutes, was 
found to be effective in reducing propofol-induced 
pain on injection. (Clig Tber. 2005;27:588-593) Copy- 
right © 2005 Excerpta Medica, Inc. 

Key words: intravenous anesthetic, propofol, pain, 
flurbiprofen axetil, venous occlusion. 

INTRODUCTION 
Propofol is widely used for general anesthesia because 
of its smooth induction of anesthesia and rapid recov- 
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