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To the Editor: The network meta-analysis of renoprotective
effects of renin–angiotensin–aldosterone system (RAAS)
blockers in type 2 diabetic patients reported by Vejakama
and colleagues [1] suggests that RAAS blockers are more
efficacious than other antihypertensive drugs or placebo. In
my opinion, the network meta-analysis contains important
limitations and urge caution when making inferences from
the results. The decision not to provide data separately for

ACE inhibitors (ACEIs) and angiotensin II receptor block-
ers (ARBs) can be problematic. Here, I concentrate on the
authors’ finding of a lower risk of end-stage renal disease
for ACEI/ARB compared with active drugs and placebo.
For the direct meta-analysis comparing ACEIs/ARBs with
active controls (six trials), the meta-RR was 0.82 (95% CI
0.64, 1.05), which is consistent with the value observed in a
single trial of irbesartan (RR 0.80; 95% CI 0.62, 1.04) [2]. In
my opinion, Vejakama and colleagues should clarify why
this finding should be extrapolated to all RAAS blockers.
Their network meta-analysis cannot answer whether ARB
therapy provides an improvement over that afforded by
ACEIs (or vice versa). Data by trial in the journal web
appendix (see electronic supplementary material Table 1)
allows the following explanation by use of simple conven-
tional network analysis. When examining network geome-
try, one can observe that very few placebo-controlled trials
(or with an alternative common comparator) are available
(Fig. 1a). Along the same line, trials have been conducted
over different lengths of time; explaining why there are
different amounts of evidence and why the antihypertensive
agents have not been compared extensively against each
other (comparator preference biases) [3]. On the other hand,
the trials included in the meta-analysis might not reflect
treatment selection in real-world clinical practice (e.g. ACEI
vs ARB) (Fig. 1b) and, in fact, all antihypertensive drugs are
not indicated for the prevention of chronic renal failure in
diabetic patients. However, recent data are available for
several other agents not included in the analyses (e.g. olme-
sartan) [4]. Useful network meta-analysis requires that there
is a comprehensive network of pair-wise comparisons that
connects each (competitive) agent to every other, providing
therefore meaningful inferences on the comparative efficacy
of treatments.
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Finally, since the equivalence of the renoprotective
effects of all RAAS blockers is not well established, further
clinical evidence including that from well designed double-
blind, active-comparator randomised controlled trials, com-
parative observational studies, or both, is needed on the
treatment of patients with type 2 diabetes.

Duality of interest The author declares that there is no duality of
interest associated with this manuscript. The views expressed are those
of the author and should not be understood or quoted as being made on
behalf or reflecting the position of any academic or public health
institution.

Contribution statement The author was responsible for the concep-
tion, design and drafting of the manuscript, and approved the final
version for publication.

References

1. Vejakama P, Thakkinstian A, Lertrattananon D, Ingsathit A,
Ngarmukos C, Attia J (2012) Reno-protective effects of renin–
angiotensin system blockade in type 2 diabetic patients: a systematic
review and network meta-analysis. Diabetologia 55:566–578

2. Lewis EJ, Hunsicker LG, Clarke WR et al (2001) Renoprotective
effect of the angiotensin-receptor antagonist irbesartan in patients
with nephropathy due to type 2 diabetes. N Engl J Med 345:851–
860

3. Ioannidis JP (2009) Integration of evidence from multiple meta-
analyses: a primer on umbrella reviews, treatment networks and
multiple treatments meta-analyses. CMAJ 181:488–493

4. Imai E, Chan JC, Ito S, Yamasaki T et al (2011) Effects of olme-
sartan on renal and cardiovascular outcomes in type 2 diabetes with
overt nephropathy: a multicentre, randomised, placebo-controlled
study. Diabetologia 54:2978–2986

ARBs

Placebo

Calcium channel blockers

ACEIs

Beta-blockers

b
Valsartan

Amlodipine

Irbesartan

Placebo

Losartan

Ramipril

Nitrendipine

Enalapril

Nifedipine

Verapamil

Atenolol

Lisinopril

Captopril

a

Fig. 1 Evidence network of direct comparisons for the outcome ‘end-
stage renal disease’. (a) Single antihypertensive drugs. Note that there
is one direct comparison for each single drug, with the exception of
atenolol vs lisinopril and ramipril vs placebo (two comparisons for

each of these). (b) Therapeutic class. Note that there are two direct
comparisons for each single therapeutic class, with the exception of
ACEIs vs calcium channel blockers (three comparisons)
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