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EVIDENCE-BASED MEDICINE REVIEW

ADVANCE Trial

Introduction 

The ADVANCE trial (Effects 
of a fixed combination of per-
indopril and indapamide on 

macrovascular and microvascular 
outcomes in patients with type 2 
diabetes mellitus, a randomized con-
trolled trial) was conducted to evalu-
ate the effectiveness of a fixed-dose of 
anti-hypertensive agents, indapamide 
and perindopril, in diabetic patients 
regardless of initial blood pressure levels or 
the use of other blood-pressuring agents. 
The ADVANCE trial has 2 main arms. 
This review focuses on the first arm of the 
ADVANCE trial. The complete results of 
the second arm focuses on evaluating the 
effectiveness of intensive glicazide MR 
therapy with goal of HbA1c≤6.5%. The 
complete results of the ADVANCE trial 
have yet to be released. 

The primary outcome measures were 
composites of major microvascular and 
macrovascular events. Microvascular 
events described as major were new or 
worsening nephropathy, or retinopathy. 
Major macrovascular events included car-
diovascular death, non-fatal myocardial 
infarction, or non-fatal stroke. Secondary 
outcomes included all-cause mortality, car-
diovascular death, major coronary event, 
total coronary events, major cerebrovas-
cular events, and total cerebrovascular 
events. Authors concluded that daily usage 
of fixed combination perindopril and in-
dapamide type 2 diabetic patients was well 
tolerated, required infrequent monitoring, 
and reduced the risk of major vascular 
events such as death. 

The purpose of this evidence-based 
review of the ADVANCE trial is to deter-
mine if the results are clinically significant 
to health care professionals treating type 2 
diabetic patients.

Student Reviewer’s Conclusion:
The ADVANCE trial was a double-blind, 

placebo controlled trial. It was designed to 
evaluate if a combination anti-hypersensitive 
regimen of perindopril and indapamide is 
beneficial for all type 2 diabetic patients, re-
gardless of their initial blood-pressure values. 
Previous trials have demonstrated that both 
thiazide diuretics and angiotensin-converting 
enzyme inhibitors have established benefits of 
both in reducing CVD and stroke incidence in 
patients with diabetes. Additionally, ACEI- or 
ARB-based treatments favorably affect the 
progression of diabetic nephropathy and reduce 
albuminuria. The ADVANCE trial examined a 
large study population for an extended study pe-
riod. Concomitant therapy was also allowed in 
these patients, at the discretion of the physician. 
This creates a confounding factor of whether 
benefit is actually due to the active treatment 
or the concomitant therapy. However, this trial 
mirrors a “real-world” situation, in that most 
diabetic patients in the “real-world” setting are 
likely to be on multiple background therapies.  
Additionally, the primary and secondary end-
points were composite endpoints that used 
subjective measures to represent “worsen-
ing nephropathy” such as doubling of serum 
creatinine to a level of at least 200 Mmol/L. 
Subjective measures are likely to create bias. It 
was also uncertain how patient adherence and 
persistence to treatment was evaluated because 
this information was not stated. Results showed 

wide confidence intervals 
allowing one to question 
whether the effects were clini-
cally meaningful. For example, 
the primary outcome showed 
a decrease in microvascular & 
macrovascular events (15.5% 
vs. 16.8% placebo, hazard 
ratio 0.91, 95% CI 0.83-1.00, 
p=0.04). 

ADVANCE trial results 
are important because they highlight 
the concept that anti-hypertensives may 
be helpful in diabetes without routine 
monitoring of blood pressure. Infrequent 
monitoring represents a real-world setting, 
where time is limited and intensive blood 
pressure monitoring is impractical. De-
spite the large study numbers (n=11140) 
and extended duration (n=4.3 years), 
threats to validity make it impossible to 
conclude efficacy for this combination of 
drugs in achieving the reported outcomes. 
It is uncertain from this trial whether 
combination anti-hypertensive agents are 
beneficial for the outcomes evaluated. Ad-
ditional studies with increased measures 
to increase internal validity should be 
performed to confirm these results so that 
they can applied externally. 

Student Reviewer’s Overall 
Grade: B—U = Possible to  
Uncertain usefulness.

Guest Editors’ Opinion &  
Comments: Overall Grade: U = 
Uncertain validity and clinical  
usefulness.

What is this study really about, anyway? 
Is this study attempting to demonstrate 
that a combination of perindopril + inda-
pamide is more efficacious than placebo 



www.cpha.com  Fall 2008 CALIFORNIA PHARMACIST 59

comparison group even received the interven-
tion under study. Therefore, this truly isn’t 
a comparison of perindopril + indapamide 
versus placebo, but rather is a study of one 
group of patients receiving an unknown non-
standardized assortment of physician-selected 
drugs compared to another group of patients 

in reducing risks for vascular outcomes? 
This study is designed in such a way that 
this question cannot be answered due to 
the confusing problem of the concomitant 
medication usage. Therefore, we don’t 
know the “cause” of the lowered blood 
pressure or the reduction in events. 

Sometimes it is useful to take an indirect 
approach to a study and not be led by the au-
thors, but rather be guided by the study design. 
Physicians had the option to change medica-
tions in an open-label way with the end result 
that patients got many medications that can 
lower blood pressure, and some patients in the 

Element Criteria Comments/Threat

Study Design  
Assessment

efficacy, use of experimental study design

Clinically significant area
definitions for 

clinical outcome such as response, treatment success or failure
If composite endpoints 

 

Changing major endpoints while  
study is being conducted creates the 
potential for bias.

 

Internal Validity 
Assessment  appropriate 

Selection Bias appropriate concurrent similar 
in prognostic variables

random, 
affecting assignment

 randomization remains intact
Concealment of allocation 

Performance Bias Double-blinding 

intervention comparator
No bias or difference, except for what is under study, between groups 
during course of study

continued
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receiving an unknown non-standardized 
assortment of physician-selected drugs. 

The editorialist, Kaplan, raises the inter-
esting observation that it seems strange that 
blood pressure was not as well-controlled in 

the placebo group, given the availability of ef-
fective drugs and the patients’ access to them. 
Since this does not seem like a chance effect 
given the small p-values, what would explain 
this? It is possible that the deck was stacked 
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against the placebo group from the outset, 
given that they had what may have been 
less effective medication or care processes 
at the start. These patients would, there-
fore, have a greater exposure to risk and 

Element Criteria Comments/Threat

Attrition Bias missing data points 

Assessment Bias blinded
chance, false positive and false negative 

outcomes confidence 
intervals)
Non-significant findings confidence intervals include 
clinically meaningful differences
Intention-to-Treat Analysis (ITT)

Use of modeling 

Usefulness Assess-
ment 

Clinically significant area + sufficient benefit size = 

External Validity 

methods  judgment call.

Patient Perspective 

Provider  
Perspective

*Chart taken from the Delfini Group,LLC. Short Critical Appraisal Checklist: Updated 02/19/08. Use of this tool implies agreement to the legal terms and conditions at www.delfini.org. 
© Delfini Group, LLC, 2006-2008. All Rights Reserved World Wide.
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for longer because of higher blood pressure 
at the outset, and then would have to try and 
“catch-up” to the “intervention” group. If a 
patient starts out taking a pill that is believed 
to control blood pressure but for which there 
is no active ingredient, the best one can count 
on is some placebo effect. This would result 
in a time lag before discerning a need for 
greater control. There is evidence that even 
small changes in blood pressure outcomes can 
affect clinical outcomes. 

Blood pressure is a surrogate marker.  
As such, in a study designed to look at an 
intervention which lowers blood pressure and 
results in a beneficial clinical outcome, the 
question is was it the lowered blood pressure 
that is responsible for the outcomes or was it 
something unique about the intervention? 

Overall, to us, this study raises questions 
and answers none. It perhaps lends some 
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support to the argument that lowering blood 
pressure (a surrogate marker) does indeed im-
pact important clinical outcomes. This is high-
lighted by a mélange of drugs being used and 
so, making it unlikely that it is due to anything 
special or unique about any agent. But even 
with that, there are many flaws in this study 
that render such a conclusion uncertain. 
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