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Backgrounds and Objectives

Network meta-analysis (NMA) is an evidence synthesis method for simultaneous comparison of multiple
treatments using direct and indirect evidence for all the treatment comparisons of interest. However, in
many NMA, some studies have characteristics that are markedly different from others, and potentially are
inappropriate to be included. In addition, the inclusion of these “outlying” studies might lead to biases and,
yielding misleading conclusions. The purpose of this study is to illustrate the influence of these outlying
studies in practices of NMA, using a real data example of NMA for antihypertensive drugs ™.

Methods

Illustrative antihypertensive drugs data: The NMA for
antihypertensive drugs are shown in Table 1. There were 26
clinical trials (N=223,313) that compared 7 antihypertensive % A = s e
drugs (AB: a-blockers, ACE: ACE inhibitors, ARB: R

Table 1 Antihypertensive drugs dataset
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significantly efficacious in HF prevention, compared with placebo. In addition, diuretics was significantly
more efficacious than all the other treatments. These results were consistent to the original arm-based
Bayesian analysis of Sciarrenta et al. (2011).

Ranking probability with SUCRA: Figure 3 summarizes the results of the treatment ranking based on the
NMA results. These analyses have showed the ranking of the treatments was diuretics-ACE-ARB-CT-CCB-
BB-placebo-AB.

Assessment of inconsistency: To assess the transitivity for the evidence on the network, we evaluated
consistency between direct and indirect evidence for all possible treatment pairs by the side-splitting
method B, As a result, we found a significantly inconsistent treatment pair, ARB vs. CT; the direct
comparison OR estimate was 1.47 (95%CI: 1.021, 2.118), while the OR estimates for the indirect comparison
was 0.92 (95%CI: 0.741, 1.135). The direct estimate indicated ARB was significantly more efficacious than CT,
but the indirect estimate implied their treatment effects were not so different. The P-value of the test of
inconsistency was 0.029 (Figure 4). On the other hand, we also evaluated inconsistencies using local ¢/ and
global inconsistency 7) tests, but these tests could not find any significant inconsistencies that need to be
considered for the impact on NMA (data not shown).

Sensitivity analysis: Finally, we conducted a sensitivity analysis, excluding three trials that involved ARB vs.
CT (VALUE, E-COST, Jikei Heart Study) to assess how these studies affect the overall results. As shown in
Table 3 and Figures 6, the comparative OR estimates and overall treatment rankings were markedly
changed from the original analysis. First, the efficacy estimates of ARB got smaller, and that of ACE got
larger. Second, CCB vs. placebo in the original analysis was not significantly different (OR 0.86, 95%CI 0.72,
1.04; P=0.113), but here there was significantly different (OR 0.81, 95%CI 0.65, 1.00; .047); because the
heterogeneity variance got smaller by excluding the three trials. In addition, the ranking of treatments also
has been materially changed; the ranking was diuretics-CT-ACE-CCB-ARB-BB-placebo-AB (Figure 7).
Further, by re-evaluating inconsistencies on the network, there were clearly no significant inconsistent pairs
on the network. (Figure 8).

Discussion and Conclusi

Bl Then, we conducted sensitivity analyses that excluded A acblodiers, ACE ACE biars 7. aniafensin Trecepir B
candidates Of OU“ying studies that had been detected by BB: B-blockers, CCB: calcium channel blockers, CT: conventional lveatmenl
the inconsistency test.

Results

NMA of antihypertensive drugs: Figure 1 shows the network of eligible comparisons for NMA. Table 2 and
Figure 2 show summaries of the results of NMA. According to our NMA, diuretics, ACE, ARB and CT were

As shown in the illustrative analyses, outlying studies possibly have influences to the overall conclusions of
network meta-analyses. The significant inconsistent pair, ARB vs. CT, involved the Jikei Heart Study that
was withdrawn by the misconduct, and the treatment effect of ARB would be overly estimated. The
evidence obtained from network meta-analyses has been widely used for public health, clinical practices,
health technology assessments, and policy making, thus they should be carefully evaluated in practices.

Table 2 League table representing summary estimates from NMA
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Figure 1 Network plot of the NMA of 26 clinical trials
The size of the treatment node (circle) is weighted by
the number of patients, while the width of each is
related to the number of studies.
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Figure 3 Results of ranking analysis
(@) Cumulative ranking probabilities for each treatment with SUCRA* (b) Probability ranking plots of each treatment
“SUCRA : the surface under the cumulative ranking curve value
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Figure 7 Results of ranking analysis
(@) Cumulative ranking probabilities for each treatment with SUCRA* (b) Probability ranking plots of each treatment
The red column indicates that there is a change in statistical significance compared to the original analysis

*SUCRA  the surface under the cumulative ranking curve value
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