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14.11. Weight loss by drug
This example is a re-analysis of a systematic review published by Padwal et
al. (2003), and discussed by Borenstein and Higgins (2013). References in
the text refer to Figure 127 through Figure 130.
Overview
This analysis includes twenty-one studies where patients were randomized to
receive either a drug or a placebo. Outcome was the proportion of patients
meeting a criterion for success in losing weight. The effect size was the risk
difference, i.e. the difference in success rates between the two groups. The
results of this analysis will be generalized to comparable studies, and so the
random-effects model was employed for the analysis.
Some studies compared Orlistat vs. placebo while others compared
Sibutramine vs. placebo. The primary goal of the meta-analysis was to
compare subgroups of studies, i.e. to see if the risk difference is higher (or
lower) in studies that used Orlistat as compared with studies that used
Sibutramine.
Are the drugs effective?
The mean risk difference [B] is 0.243. On average, the drug increased the
likelihood of success by 24.3 percentage points. The confidence interval for
the risk difference is 0.211 to 0.276, which tells us that the mean effect in the
universe of comparable studies could fall anywhere in this range. This range
does not include zero, which tells us that the mean effect in the universe of
studies is probably not zero. Similarly, the Z-value for testing the null
hypothesis (that the mean risk difference is zero) is 14.656, with a
corresponding p-value of < 0.001. Using the Knapp-Hartung adjustment, t =
14.66, df=20, p < 0.001, and the 95% confidence interval is 0.209 to 0.278.
We can reject the null hypothesis and conclude that (on average) the drug
increases the likelihood of success in studies comparable to those in the
analysis.
Is drug type (Orlistat vs. Sibutramine) related to the likelihood of success?
For the analyses comparing the impact of Orlistat vs. the impact of
Sibutramine, we used a mixed-effects model. The subgroups are fixed, in the
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sense that we are comparing these two drugs specifically, and not generalizing
to any other drugs. Within each subgroup, the studies are a random sample
of all relevant studies.
The mean effect for the Orlistat studies was 0.213 with a confidence
interval of 0.183 to 0.242 [B1]. The mean effect for the Sibutramine studies
was 0.320 with a confidence interval of 0.267 to 0.373 [B2]. The test for the
difference between means yields a Q-value of 12.098 with 1 df and p=0.0005
[J]. Using the Knapp-Hartung adjustment, the mean effect for the Orlistat
studies was 0.213 with a confidence interval of 0.181 to 0.244. The mean
effect for the Sibutramine studies was 0.320 with a confidence interval of
0.264 to 0.377. The test for the difference between means yields an F-value
of 12.0983 with 1,19 df and p=0.0025.
We reject the null hypothesis that the mean effect is identical in the two
subgroups (in the universe from which the Orlistat studies were drawn and
the universe from which the Sibutramine studies were drawn), and conclude
that the effect is stronger in the Sibutramine studies.
While we conclude that the effect size was stronger in the Sibutramine
studies than the Orlistat studies, this difference could be due to a confound
rather than the drugs. The only way to establish definitively that Sibutramine
is more effective than Orlistat would be to perform a primary study where
patients are randomly assigned to these two drugs.

Figure 127 | Impact of drug on likelihood of success in losing weight | Data entry in CMA
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Figure 128 | Impact of drug on likelihood of success in losing weight | Risk difference > 0 favors drug
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Figure 129 | Impact of drug on likelihood of success in losing weight | Risk difference > 0 favors drug
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Figure 130 | Impact of drug on likelihood of success in losing weight | Risk difference > 0 favors drug
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