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Background: Angiotensin Il receptor blockers (ARB) have been shown to reduce cardiovascular events in patients
at risk. The effect of valsartan on outcomes after percutaneous coronary interventions (PCI) with bare-metal
stents (BMS) was investigated.

Methods and Results: The prospective, randomized study included 191 patients at 5 participating institutions,
who were randomly assigned to either a 40-80mg valsartan add-on or non-ARB treatment. The primary endpoint
was a composite of all-cause death, non-fatal myocardial infarction, and target lesion revascularization (TLR) at
18 months. Enrollment was stopped when the use of drug-eluting stents has been expanded in Japan. No sig-
nificant differences existed between the groups in terms of primary endpoint (18.9% vs. 24.8%; hazard ratio [HR],
0.84; 95% confidence interval [Cl], 0.61-1.14; P=0.26). In the valsartan group, as compared with the non-ARB
group, the secondary endpoint of TLR was significantly reduced at a median follow-up 4.4 years; the rate of TLR
was from 27.8% to 14.5% (HR, 0.69; 95%Cl, 0.49-0.96; P=0.024).

Conclusions: Valsartan treatment was not superior to non-ARB treatment in reducing the primary endpoint after
PCI at 18 months. The pre-specified secondary endpoint of TLR was lower in the valsartan group, but this needs
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to be proved statistically with an adequate study sampling.

(Circ J 2011; 75: 1641—-1648)
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results of percutaneous coronary intervention (PCI)
over the last decade." However, in-stent restenosis
continues to limit the long-term success of this procedure.?
Drug-eluting stents (DES) coated with strong antiprolifera-
tive agents such as sirolimus or paclitaxel have dramatically
reduced the need for repeat revascularization procedures due
to reduction in restenosis rates after PCL3-6
Notwithstanding this tremendous progression in antireste-
notic therapies, with the use of DES, target lesion revascu-
larization (TLR) remains necessary in approximately 12% of
patients at 2 years after PCI.” Moreover, there is increasing
concern about the safety of DES, in light of reports that they
are associated with a slightly increased rate of late stent throm-

T he growing use of coronary stents has improved the

bosis and possibly increased rates of myocardial infarction
(MI) and death after PCL?® Although the efficacy of DES
lies in reducing restenosis-related TLR, lesions at low risk of
restenosis might still be considered suitable for bare-metal
stents (BMS) in the contemporary DES era.’

Previous studies have shown the benefits of angiotensin
converting enzyme (ACE) inhibitors in patients with coronary
artery disease.'™!! In contrast, the effects of angiotensin II
receptor blockers (ARBs) with coronary artery disease re-
main to be determined. While 2 open-label studies suggested
beneficial effects of ARBs on neointimal proliferation at
6 months,'>" a smaller randomized open-label study did not
show a reduction in neointimal proliferation for ARB-related
patients after coronary stent implantation at 6 months, '
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Figure 1.  Study profile. ARBs, angio-
tensin Il receptor blockers

The purpose of the present study was to investigate the
effects of valsartan on long-term outcomes after PCI with
BMS in coronary artery disease patients.

Methods

Patient Population

This study was a prospective randomized, open, and non-
placebo-controlled trial performed at 5 participating institu-
tions. It was approved by the ethics committee at each par-
ticipating institution, and all patients gave written informed
consent.

Patients were eligible for the study if they were 30—
80 years old and had received a coronary stent implantation.
Clinical exclusion criteria included a left ventricular ejection
fraction of less than 30%, a serum creatinine concentration
>2.0mg/dl, pregnancy, hemorrhagic diatheses, contraindi-
cation or allergy to aspirin, ticlopidine, or stainless steel, a
history of anaphylaxis in response to iodinated contrast
medium, and treatment with an ARB 4 weeks or less before
randomization. Angiographic eligibility criteria were the pres-
ence of at least 1 target lesion in a native coronary artery
with a reference vessel diameter (RVD) between 2.5 and
4.0mm suitable for stent implantation. There were no limita-
tions on the number of treated lesions and vessels, or lesion
length. Angiographic exclusion criteria included: a left main
lesion, ostial lesion, severe calcification of the target lesion,
or use of atherectomy before stenting.

Patients were randomly assigned to receive either valsartan
(valsartan add-on group) or conventional treatment by non-
ARB antihypertensives (non-ARB group). Patients in the val-
sartan add-on group were prescribed 40-80mg/day starting
the next morning following PCI and continuing for at least
3 years. Figure 1 shows that 1 patient (0.52%) withdrew con-
sent after eligibility.

Randomization was undertaken using the minimization
method controlling for the following 2 factors: acute MI and
participating institution.

Evaluation of Renal Function
The glomerular filtration rate was calculated for each patient
according to the simplified Modification of Diet in Renal

Disease equation for Japanese,'® using the value of serum
creatinine closest to the time of, but before, the index PCI.
Patients were then stratified in 2 groups using the cut-off
value 60ml-min~'-1.73m2 below which chronic kidney dis-
ease (moderate to severe renal impairment) is defined accord-
ing to the latest National Kidney Foundation practice guide-
lines.'

Patient Follow up

Clinical follow up was scheduled for all patients at 6 months,
12 months, 18 months, 24 months, and then yearly for a total
of 4 years after the procedure by office visit or direct telephone
call to the patients. A follow-up angiography with quantitative
coronary angiography (QCA) was systematically performed
at 180+30 days. The decision to perform further TLR after
the 6-month angiographic follow up was left to the investi-
gators’ discretion.

PCI

Lesions were treated with the use of standard interventional
techniques, and stenting without predilatation was allowed.
After the stent had been implanted, further dilatation was
performed as necessary to ensure that there was less than
20% residual stenosis, with a Thrombolysis In Myocardial
Infarction grade III flow rate. Postprocedural dual antiplate-
let therapy consisted of 81-250 mg/day aspirin, indefinitely,
and 200 mg/day ticlopidine, for at least 4 weeks.

Coronary Lesion Analysis

Lesions were classified according to the modified American
Heart Association/American College of Cardiology (AHA/
ACC) classification.'” Lesions were measured on angiograms
by experienced cardiologists. Lesion length, RVD, minimal
lumen diameter (MLD), and percent diameter stenosis were
measured in the Cardiovascular Measurement System (CMS,
MEDIS, Leiden, The Netherlands).!

Clinical Outcomes

The primary endpoint was a composite of death from any
cause, non-fatal acute MI, or TLR at 18 months. Secondary
endpoints included the individual rates of death from any
cause, non-fatal acute MI, TLR, stroke (hospitalization and
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diagnosed by CT and/or MRI), heart failure (hospitalization,
clinical symptoms, clinical signs, and the need for treatment
with intravenous diuretics, vasodilators, or inotropic drugs),
and the need for non-TLR at a long-term clinical follow up
(median 4.4 years; interquartile range, 3.9-5.0). Elective angi-
ographic control at 6 months was specified as a secondary
endpoint.

Binary restenosis was considered as the occurrence of ste-
nosis of >50% diameter in the stented lesions. Late lumen
loss was defined as MLD at follow up minus post-procedural
MLD measured by QCA. TLR was defined as a repeat inter-
vention (PCI or coronary artery bypass graft) to treat a lumi-
nal stenosis within the stent or in the 5-mm distal or proximal
segments adjacent to the stent. Non-TLR was defined as clini-
cally driven revascularization of the lesions other than the
target lesion. The diagnosis of MI during follow up was
established whenever a Q-wave in at least 2 contiguous leads
appeared on the electrocardiogram, or there was an eleva-
tion in serum creatine kinase-MB fraction levels >3 times
the upper limit of the normal range.

Statistical Analysis

On the basis of the study in Japan, we had hypothesized that
Japanese patients with coronary artery disease might have
approximately 30% of composite cardiovascular events (death,
non-fatal MI and TLR) in 18 months follow up after PCI
with BMS. We estimated the number of enrolled patients as
240 (120 in each group) to validate the hypothesis under the
assumption that the valsartan add-on group achieves a 40%
risk reduction compared with the non-ARB group and gives
80% statistical power for detecting a clinical significance with
a 2-tailed 5% statistical significant level. All analyses were
based on the intention-to-treat principle. For continuous vari-
ables, data are presented as mean+SD and were compared by
the Student’s t-test. For categorical numbers, data are shown
as number and percentage, and were compared by the chi-
square test. An event rate was estimated by the Kaplan-Meier
approach. A Cox proportional hazard model was used to
assess the risk of adverse events at long term clinical follow
up after the index PCI. Multivariate analysis were performed
to identify independent predictors of TLR, using clinical and
angiographic variables of age, gender, diabetes status, con-
comitant antihypertensive treatment (use of valsartan, use of

“Table 1. Baseline Clinical Characteristics
Ve(l:ts:agr;?n r:ﬁ:ﬁ'?)a P value

Age (years) 64+10 65+9 0.31
Male gender 71 (79) 79 (78) 0.9
Hypertension 63 (70) 75(74) 0.51
Dyslipidemia 63 (70) 72(71) 0.85
Diabetes mellitus 36 (40) 46 (46) 0.44
Current smoker 45 (50) 51 (50) 0.95
Body mass index 24128 24+2.6 0.31
SBP (mmHg) 134£17 133+19 0.96
DBP (mmHg) 76+12 74+13 0.43
Triple vessel disease 15 (17) 14 (14) 0.60
Prior MI 9 (10) 9(9) 0.80
Prior PCI 15 (17) 15 (15) 0.73
Prior CABG 4(4) 2(2) 0.33
LVEF (%) 61x11 62+11 0.51
Acute MI 36 (40) 36 (36) 0.54
Q wave M| 17 (19) 15(15) 0.46
CKD 23 (26) 34 (34) 0.22

Values are number of patients (%) or mean+SD.

ARB, angiotensin [l receptor blockers; SBP, systolic blood pres-
sure; DBP, diastolic blood pressure; MI, myocardial infarction;
PCI, percutaneous coronary intervention; CABG, coronary artery
bypass grafting; LVEF, left ventricular ejection fraction; CKD,
chronic kidney disease.

ACE inhibitors, and use of calcium-channel blockers), small
vessel size (£2.75mm), and long lesion (>20mm). A prob-
ability of <0.05 was considered significant. All statistical
analyses were performed using the JMP for Windows, ver-
sion 5.1 (SAS Institute, Cary, NC, USA).

Results

Baseline Characieristics

From August 2002 through December 2004, a total of 191
patients were randomized in this study. In December 2004,
the enrollment was stopped because the use of DES had been
expanded in Japan. Table 1 shows the baseline clinical char-

Table 2. Medical Treatment

Medical treatment before randomization
Statins (%)
ACE inhibitors (%)
[B-adrenergic blockers (%)
Calcium-channel blockers (%)
Nitrates (%)
Nicorandil (%)

Medical treatment at discharge
Statins (%)
ACE inhibitors (%)
[3-adrenergic blockers (%)
Calcium-channel blockers (%)
Nitrates (%)
Nicorandil (%)

Valsartan (n=90) Non-ARB (ri:i 01) P value
27 (30) 30 (30) 0.96
11 (12) 12 (12) 0.94

9(10) 7(7) 0.45
39 (43) 46 (46) 0.76
27 (30) 30 (30) 0.96
12 (13) 20 (20) 0.23
54 (60) 58 (57) 0.72
12(13) 39 (39) <0.001
14 (16) 16 (16) 0.96
30(33) 53 (52) 0.008
30 (33) 33(33) 0.26
26 (29) 31(31) 0.79

Values are number of patients (%) or mean=SD.

ARB, angiotensin Il receptor blockers; ACE, angiotensin-converting enzyme.
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Tahlg 3. Angiographic and Procedural Characteristics ;
Lesions Valsartan (n=111) Non-ARB (n=127) P value

Type B2 or C lesion* 68 (61) 67 (53) 0.19
Treated vessel

Right coronary artery 42 (38) 49 (39) 0.83

Left anterior descending artery 40 (36) 48 (39)

Left circumflex artery 29 (26) 29 (22)
Restenotic lesion 4(4) 2(2) 0.32
Chronic total occlusion 5(5) 3(2) 0.36
Calcified lesion 14 (13) 18 (14) 0.72
Eccentric lesion 57 (51) 70 (55) 0.56
Diffuse lesion 17 (15) 19 (15) 0.94
Stents/patient 1.1+0.2 11203 0.66
Stent diameter (mm) 3.2:04 3.2+0.5 0.95
Small-size stent use (<2.75mm) 26 (23) 29 (23) 0.91
Thin-strut stent use (<0.10mm) 89 (80) 93 (V3) 0.21
Total stent length/lesion (mm) 1918 1918 0.77
Maximal balloon pressure (atm) 14+3 14+4 0.63
Bifurcation with kissing balloon technique 5(8) 5(4) 0.83
Direct stenting 19 (17) 14 (11) 0.18

Values are number of patients (%) or mean+SD. *American College of Cardiology/American Heart Association lesion

classification.
ARB, angiotensin Il receptor blockers.

Figure 2. Kaplan-Meier curves of probability of (A) primary

receptor blockers; TLR, target lesion revascularization.

A Primary endpoint B TLR
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endpoint at 18 months and (B) TLR at a median follow-up of

acteristics for all the patients who were assigned to treat-
ment. The 2 groups were similar with respect to all variables
examined; all patients were Japanese, with a mean age of
64 years, a mean body mass index of 24 kg/m2, and a mean
systolic and diastolic blood pressure of 134/75 mmHg. About
two-thirds were male. Clinical presentation at index PCI
included 72 cases of acute MI (36 cases in the valsartan add-
on group and 36 cases in the non-ARB group, P=0.54). As
shown in Table 2, medical treatment before randomization
was similar for the 2 groups; 30% of patients were receiving

statins, 12% ACE inhibitors, 7-10% j-adrenergic blockers,
and 43-46% calcium-channel blockers. However, at dis-
charge, approximately 60% of the patients were treated with
statins in both groups (60% vs. 57%, P=0.72) and there was
more use of ACE inhibitors (13% vs. 39%, P<0.001) and cal-
cium-channel blockers (33% vs. 52%, P=0.008) in the non-
ARB group than in the valsartan add-on group. At follow up,
the mean systolic and diastolic blood pressure levels were
128+16/74+9.8 mmHg in the valsartan add-on group and
130+13/7349.4 mmHg in the non-ARB group. Blood pressure
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Tahle 4. Angiographic Results S

Valsartan (n=90) Non-ARB (n=101) P value
Lesion, n 111 127
Lesion length (mm) 12.6+6.7 12.4+7.1 0.80
Reference vessel diameter (mm) 2.77+0.67 2.81+£0.67 0.60
Pre-procedural MLD (mm) 0.54+0.46 0.59+0.46 0.36
Post-procedural MLD (mm) 2.91+0.56 2.99x0.67 0.26
Complete revascularization (%) 65 (72) 69 (68) 0.56
Angiographic follow-up (per lesion) 98 (88) 117 (92) 0.32
Follow-up MLD (mm) 1.98+0.85 1.80+0.90 0.13
Late lumen loss (mm) 0.95+0.76 1.20+0.92 0.037
Binary restenosis 22 (22) 30 (26) 0.59

Values are number of patients (%) or mean=SD.

ARB, angiotensin Il receptor blockers; MLD, minimal lumen diameter.

Valsartan Non-ARB
(n=90) (n=101)
No. of event No. of event Hazard ratio (95%CI) p valoe
All cause mortality 7(7.9%) 6(6.2%) —-— .17 (0.68-2.06) 0.57
Acute M1 4(4.7%) 7(7.2%) —ai— 0.81 (0.41-147) 0.49
TLR 13(14.5%) 28(27.8%) . 0.69 (0.49-0.96) 0.024
Heart failure 1(1.1%) 3(3.0%) —————s—F— 0.63 (0.14-1.75) 0.39
Stroke 3(3.8%) 1(1.1%) —T—=— 1.85 (0.66-8.33) 0.25
Non-TLR 17(20.4%)  21(22.3%) - 0.94 (0.68-1.30) 0.74
0.1 1.0 10
ARB better Non-ARB better
Figure 8. Hazard ratios (closed square) with 95% confidential intervals (CI; bar) for primary and secondary endpoints. ARB,
angiotensin |l receptor blockers; MI, myocardial infarction; TLR, target lesion revascularization.

levels were not significantly different between the groups
during follow up (systolic blood pressure, P=0.23; diastolic
blood pressure, P=0.38)

The angiographic and procedural characteristics are shown
in Table 3. The lesions in the 2 groups were treated simi-
larly with the use of conventional techniques. The choice of
BMS was at the discretion of the operator; however, the dis-
tribution of commercially available stents in the 2 groups was
similar. The valsartan add-on group consisted of 111 lesions
and the non-ARB group consisted of 127 lesions.

Primary Endpoint

At 18 months, the incidence of the primary endpoint was
18.9% in the valsartan add-on group and 24.8% in the non-
ARB group. The reduction of primary outcome did not

achieve statistical significance (hazard ratio [HR], 0.84; 95%
confidence interval [CI], 0.61-1.14; P=0.26; Figure 24).

Secondary Endpoints

Angiographic data at 6 months were available for 79 of
the 90 patients (88%) in the valsartan add-on group and 91
of the 101 patients (90%) in the non-ARB group. The mean
RVD of the target vessel and the mean length of the lesion
at baseline were similar in the 2 groups. The mean MLDs of
the stented segment before and after the procedure were simi-
lar between the 2 groups. At 6 months, the mean in-stent late
luminal loss was significantly smaller (0.95+0.76mm vs.
1.20£0.92 mm; P=0.037) in the valsartan add-on group than
in the non-ARB group (Table 4). However, the binary reste-
nosis rate was not significantly different between the 2 groups
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Table 5. Multivariate Predictors of TLR at a Long-Term

== Follow-up

HR 95%ClI P value
Age 0.98 0.46-0.94 0.32
Female gender 0.80 095-1.02 029
Diabetes mellitus 1.18 0.86-1.62 0.32
Use of valsartan 0.67  0.46-0.94 0.020
Use of ACE inhibitors 0.81 055-1.16 025
Use of calcium-channel blockers 0.96  0.69-1.33 0.80
Small vessel size (£2.75mm) 147 1.02-2.06 0.038
Long lesion (>20mm) 1.76  1.29-245 <0.001

TLR, target lesion revascularization; HR, hazard ratio; Cl, confi-
dence interval; ACE, angiotensin-converting enzyme.

(22% vs. 26%; P=0.59).

There were no significant differences between the valsartan
and the non-ARB groups in terms of all-cause death (7.9 vs.
6.2%), acute MI (4.7 vs. 7.2%), heart failure (1.1 vs. 3.0%),
stroke (3.8 vs. 1.1%), non-TLR (20.4 vs. 22.3%) (Figure 3).
No patients died from a cardiac cause in either group. How-
ever, at a median follow up at 4.4 years, TLR was performed
in 14.5% in the valsartan add-on group and 27.8% of the
patients in the non-ARB group (HR, 0.69; 95%CI, 0.49—
0.96; P=0.024) (Figure 2B). Using a multivariate analysis
after adjusting for confounders, valsartan add-on treatment
(HR, 0.67; 95%CI, 0.46-0.94; P=0.020), small vessel size
(HR, 1.47; 95%CI, 1.02-2.06; P=0.038), and long lesion
(HR, 1.76; 95%CI, 1.29-2.45; P<0.001) were found to be
the independent predictors of TLR after PCI with BMS
(Table 5).

Among the patients who were randomly assigned to the
valsartan add-on group, 86% were still taking valsartan at
the end of the study. There were side effects that resulted in
discontinuation (hypotension, 2%; renal dysfunction, 1%) in
the valsartan add-on group. In addition, 2 patients (2%) were
switched to other ARBs. In 7 patients (7%) from the non-
ARB group, ARBs were prescribed at the end of the study.

Discussion

Valsartan treatment was not superior to non-ARB treatment
in reducing the primary endpoint at 18 months after PCL
In a recent major trial in Japanese patients with hypertension
and/or coronary artery disease, candesartan was similar to
standard non-ARB treatment in reducing rates of cardiovascu-
lar events among patients with angiographically documented
coronary artery disease.'” However, in the JIKEI-Heart Study,
which included hypertensive patients with coronary artery
disease and/or heart failure, valsartan add-on treatment sig-
nificantly inhibited the incidence of cardiovascular mortal-
ity and morbidity.® At the time of this study, which was
designed with a target of 120 patients in each group, the
incidence of composite cardiovascular events was expected
to be 30% in the non-ARB group. Because the study patients
did not reach the target, and the incidence of the primary
endpoint was lower than expected, the statistical power was
considered insufficient for verification of the efficacy of
valsartan. In addition, no patients died of a cardiac cause in
either group at a long-term follow up (>4 years); this implies
a selection for a very low-risk clinical population. Moreover,
because the patients in the non-ARB group had received more
ACE inhibitors and calcium-channel blockers than those in

the valsartan group, these drugs seemed to reduce the cardio-
vascular events after PCI.

This trend might be attributable to the previous studies
regarding these agents.'”*! Because various kinds and doses
of agents including ACE inhibitors and calcium-channel
blockers were used, the assessment of such agents might be
limited in the present study.

ARB and In-Stent Restenosis

Although the rate of binary restenosis revealed no statisti-
cally significant differences between the 2 groups, late lumen
loss was significantly reduced in the valsartan add-on group
compared with the non-ARB group at the 6-month follow up
period.

In-stent restenosis occurs mainly from excessive neointi-
mal formation.”> Neointimal formation after stent placement
results from deep focal injury caused by the penetration of
stent struts and the chronic presence of foreign body mate-
rial. The amount of neointimal area is proportional to the
severity of the injury inflicted on the arterial wall by the stent
struts.* It has been reported that an ARB inhibits neointimal
formation in the rat carotid injury model.> Patients receiv-
ing a low-dose oral administration of valsartan (80 mg/day),
compared with placebo and ACE inhibitors in previous trials,
showed a preventive effect on in-stent restenosis after BMS
implantation.*>** Conflicting results have been demonstrated
with the use of other ARBs such as candesartan cilexetil?” and
losartan.”® The effect of valsartan is likely to be, at least in
part, a decrease in markers of inflammation.?

Valsartan Dosage

Our study demonstrated that low-dose valsartan treatment
(average of 60.7 mg/day) had a favorable effect on reducing
TLR after coronary stenting. It has been previously shown
that administration of a high-dose oral valsartan (160-
320 mg/day) after implantation of BMS in type B2/C coro-
nary artery lesions reduces angiographic in-stent restenosis,
TLR, late lumen loss, and major cardiovascular event rates
more effectively than a low-dose valsartan (80 mg/day).>®
However, several studies in Japanese patients have shown
that a treatment with a daily dose of 80mg valsartan has
similar antihypertensive effects to that of 20 mg nifedipine™
or 5mg amlodipine.”! Doses of all antihypertensive drugs,
including valsartan, were based on the guidelines of the
Japanese Hypertension Society.*? In addition, our study was
designed for coronary artery disease patients, including nor-
motensive patients. The mean blood pressure at baseline was
134/75mmHg, and therefore we considered that the dose
of valsartan in the present study was adequate.

TLR

The prespecified secondary endpoint of TLR was lower in
the valsartan add-on treatment group compared with the con-
ventional non-ARB treatment at a median follow-up period
of 4.4 years. Kaplan-Meier curves of probability of TLR have
suggested that most of the difference in TLR was driven
by surveillance angiography rather than clinical indications.
Because ischemia testing was not required before follow-up
angiography in this open study, revascularization decisions
at angiographic follow-up might have been affected by treat-
ment assignment. Moreover, Cutlip et al** reported that in
multicenter trials, a follow-up angiography led to 44% more
repeated interventions than studies without mandated angi-
ography. This suggests that non-ischemia-producing lesions
were treated at the time of follow-up angiography.
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We identified valsartan add-on treatment, small vessel, and
long lesion as independent predictors of TLR. The patients
in the non-ARB group were treated with ACE inhibitors more
frequently than those in the valsartan add-on group. In the
large studies, ACE inhibitor therapy was shown to signifi-
cantly increase the rate of in-stent restenosis after PCI with
BMS.** From our data, however, it appears unlikely that
ACE inhibitor therapy could offer the same results as those
obtained in these studies.

After coronary stent implantation, recognized predictors of
increased restenosis include diabetes mellitus, small vessel
diameter and long lesion. The effect of these variables could
not be analyzed because of the sample size and study design.
Whether the positive effect of valsartan on TLR rate is pro-
nounced in diabetics and patients with small vessels or long
lesions must be re-evaluated with a large number of study
patients.

Study Limitations

Major limitations of the present study are the small sample
size in both groups as well as the lack of mechanistic insight
of valsartan’s effect on reducing the need for TLR. Moreover,
the present study was randomized, but was neither placebo-
controlled nor blinded. Therefore, larger studies are needed
to further elucidate the antirestenotic effect of valsartan. If
larger trials can confirm the beneficial effects on reducing
the need for TLR, this treatment with an orally taken drug
might be a promising tool to modulate restenosis after coro-
nary stenting. This might also be important with respect to
DES, for which the restenosis rate is significantly lower com-
pared with BMS. However, in more complex lesions, the
binary restenosis rate is approximately 15% and is as high as
31% in small vessels, despite the use of DES, as shown in
the TAXUS-V study.* Finally, intravascular ultrasound data
were not available in this study and therefore it was not
possible to analyze optimal stent expansion. In addition, we
could not assess the shear stress at the site of the target lesion.

Conclusion

The valsartan treatment was not superior to the non-ARB
treatment in reducing the primary endpoint at 18 months after
the PCI with BMS. The pre-specified secondary endpoint of
TLR was lower in the valsartan group compared with the
non-ARB group. The angiographic data at 6 months supported
this finding, with a significantly lower late lumen loss. Final-
ly, the beneficial effects of valsartan on TLR need to be
proven statistically with an adequate study sample.
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