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Network Meta-Analyses in Inflammatory Bowel Disease

G&H  How does a network meta-analysis differ 
from a traditional meta-analysis?

SS  A traditional meta-analysis, also known as a pairwise 
or direct meta-analysis, compares treatments that have 
been directly compared to each other. However, given 
the paucity of head-to-head trials in the field of inflam-
matory bowel disease (IBD), the value of a traditional 
meta-analysis in informing comparative efficacy of ther-
apies is limited. In this situation, a network meta-analysis 
may be helpful. A network meta-analysis involves the  

trials (A vs C and B vs C), then the relative effectiveness 
between A and B can be estimated indirectly via the com-
mon comparator C. 

G&H  Could you expand on the rationale 
behind performing a network meta-analysis? 

SS  Over the last several years, multiple pharmacologic 
options have been approved for the treatment of IBD. 
However, for regulatory approval, these agents are required 
to demonstrate superiority over placebo, and the number 
of head-to-head trials of active interventions is negligible. 
Patients and providers, however, are more interested 
in understanding the comparative efficacy of different 
therapies to inform relative positioning in the treatment 
paradigm. In this situation, a network meta-analysis can 
inform stakeholders regarding the comparative efficacy 
and safety of these interventions while head-to-head trials 
are awaited. In some occasions, especially when head-
to-head trials are small and underpowered, a network 
meta-analysis can improve the precision of comparison. 

G&H  What are the most important parts of 
conducting a network meta-analysis?

SS  The most important part is determining whether the 
question and evidence base lend themselves to a network 
meta-analysis. In the field of IBD, because head-to-head 
trials are limited, network meta-analyses rely heavily on 
indirect comparisons. In these instances, it is very import-
ant to ascertain whether the trials are very similar to each 
other; that is, the trials should be very similar in terms of 
key factors that determine treatment efficacy, including 
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simultaneous analysis of both direct and indirect evidence 
to calculate a mixed effect estimate as the weighted aver-
age of both types of evidence. Direct evidence comes from 
randomized, controlled trials (RCTs) directly comparing 
treatments of interest, in which treatment A is compared 
to treatment B. Indirect evidence comes from RCTs com-
paring treatments of interest with a common comparator. 
For example, if treatments A and B have been compared 
with a common treatment (C) in 2 different sets of  
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transitivity or comparability of different trials with regard 
to patients included in the trials (clinical and disease char-
acteristics), interventions, cointerventions/concomitant 
therapies, and outcome assessment (similar definitions of 
treatment success, use of similar disease activity indices, 
and measurement at comparable time points). 

G&H  Could you further explain why network 
meta-analyses are needed specifically in IBD? 

SS As previously discussed, the field of IBD is expanding 
rapidly as the number of treatment options is increasing. 
The US Food and Drug Administration (FDA) currently 
requires a new medication to demonstrate superiority 
over placebo (rather than an established active interven-
tion) for regulatory approval. Infliximab, adalimumab, 
golimumab (Simponi, Janssen), vedolizumab (Entyvio, 
Takeda), ustekinumab (Stelara, Janssen), and tofacitinib 
(Xeljanz, Pfizer) have all been approved by the FDA 
based on placebo-controlled trials. Although such trials 
are useful in establishing the efficacy of an intervention, 
they do not help patients and physicians understand the 
comparative efficacy of the different interventions that 
are available. To date, there has been only 1 head-to-head 
trial comparing different biologic agents in IBD—the 
VARSITY trial, which compared the use of vedolizumab 
to adalimumab in patients with moderate to severe ulcer-
ative colitis. Additional head-to-head trials are currently 
underway and/or being planned. While results of these 
trials are eagerly being awaited, patients, physicians, and 
other stakeholders can look to network meta-analyses, 
which combine direct and indirect evidence, to help 
inform them of the comparative efficacy and safety of 
different interventions. 

G&H  As an example, could you outline the 
steps that were taken to conduct a recent 
network meta-analysis in IBD? 

SS  My colleagues and I recently conducted a network 
meta-analysis to inform the comparative efficacy of 
FDA-approved interventions for inducing remission in 
patients with moderate to severe active ulcerative colitis 
when used in biologic-naive patients and in patients with 
prior exposure to tumor necrosis factor–α antagonists. 
The steps performed for this network meta-analysis were 
similar to those normally taken for a systematic review. We 
defined the question in terms of patients, interventions, 
comparator, and outcome format; conducted a systematic 
literature search of multiple databases; and identified 
studies, abstracted the data, and conducted a risk of bias 
assessment in duplicate at the level of each individual trial. 
Most importantly, we performed a qualitative assessment 

patients (similar disease characteristics and severity, prior 
failure of therapies), interventions (standard dose and 
schedule), cointerventions (which can influence treat-
ment efficacy), and outcome assessment (similar reporting 
indices and definitions for outcome, assessed in a standard 
manner). This concept is known as the transitivity or 
comparability of trials, and is a matter of judgment. 

Also important, and a major assumption for network 
meta-analyses that should be measured statistically, is con-
sistency or homogeneity of effect between direct head-to-
head evidence and indirect evidence, based on common 
comparators.

G&H  Are there any guidelines for conducting 
a network meta-analysis? 

SS  Similar to the PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) report-
ing guidelines for traditional meta-analyses, there is a 
PRISMA extension statement that applies to network 
meta-analyses that details what is important to report. 
The International Society for Pharmacoeconomics and 
Outcomes Research has also published a conceptual 
framework for good research practices when performing a 
network meta-analysis that I find helpful. For consumers 
of network meta-analyses, there are user guides on how to 
interpret the results and judge credibility. 

G&H  How should bias and quality be assessed 
in a network meta-analysis?

SS  Bias within a network meta-analysis can be studied 
at 2 levels. One is the bias in individual studies. This pri-
marily pertains to the methodologic quality of included 
RCTs and involves assessment of the approach to the 
blinding of patients, providers, and outcome assessors; 
sequence generation; allocation concealment; and other 
potential biases. 

Besides assessing bias within the context of each indi-
vidual study, a larger assessment of the quality of evidence 
coming from a network meta-analysis can be studied 
using different approaches. One is the GRADE (Grading 
of Recommendations, Assessment, Development, and 
Evaluations) approach, which can be applied to network 
meta-analyses to determine confidence in the effect esti-
mates. This involves an overall judgment of the risk of 
bias across the entire body of evidence, imprecision of 
estimates derived from a network meta-analysis, indirect-
ness of evidence (which captures whether evidence being 
generated in the network meta-analysis is being applied 
to the right patient population), heterogeneity or incon-
sistency, and publication bias. Additionally, in the con-
text of a network meta-analysis, it is important to judge 
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of the transitivity or comparability of the trials. Because 
prior exposure to tumor necrosis factor–α antagonists is 
one of the strongest and most consistent effect modifiers, 
we opted to conduct separate network meta-analyses in 
biologic-naive patients and patients with prior exposure 
to tumor necrosis factor–α antagonists. Otherwise, all of 
the trials were reasonably comparable in terms of inclu-
sion criteria and patients’ clinical characteristics, relied 
only on FDA-approved agents and corresponding doses, 
and used a very similar outcome definition. 

G&H  How should the findings of this network 
meta-analysis be interpreted?

SS  Based on a total of 15 randomized trials with 3747 
biologic-naive patients, my colleagues and I observed that 
all agents were more effective than placebo for inducing 

different designs (trials of infliximab and adalimumab 
were designed as treat-straight-through trials, whereas 
trials of vedolizumab, golimumab, ustekinumab, and 
tofacitinib rerandomized responders to induction therapy 
during the maintenance trial). Otherwise, there were sub-
tle differences in how the trials in our network meta-anal-
ysis were conducted. For example, trials of tofacitinib and 
ustekinumab used blinded center readers for endoscopic 
assessment, whereas the other trials relied on local readers. 
There were also subtle differences in the timing of assess-
ment of induction of remission. These slight differences 
should be acknowledged, and our findings should be 
interpreted with caution when being applied to clinical 
practice.

G&H  How well-accepted are network meta-
analyses by practicing gastroenterologists?

SS  Network meta-analyses have been published for 
20 years, but over the last 5 to 7 years, their frequency 
has risen across all fields, including gastroenterology, 
with the improvement of statistical methodology and 
the increase in acceptability of findings. In a simulation 
study in the field of glaucoma published in the Annals of 
Internal Medicine, investigators observed that if guidelines 
had used network meta-analyses to inform comparative 
efficacy and treatment recommendations, they would 
have reached the same conclusions approximately 10 
years sooner than they eventually did with reliance on 
only traditional meta-analyses. Because of the paucity 
of head-to-head trials within the field of IBD, network 
meta-analyses are gradually gaining more attention and 
traction in informing the comparative efficacy of different 
interventions as more treatment options are becoming 
available. The aforementioned ulcerative colitis network 
meta-analysis was used to inform the recent American 
Gastroenterological Association’s guidelines on manage-
ment of moderate to severe ulcerative colitis in terms 
of the positioning of different biologic agents and small 
molecules in this patient population.

However, as previously mentioned, it is important 
for physicians to recognize the basic assumptions of a net-
work meta-analysis and judge whether they believe that 
the included trials are sufficiently comparable to allow 
indirect comparison and whether they can believe the 
results from the network meta-analysis.

G&H  What are some of the other network 
meta-analyses that have been recently 
conducted in IBD?

SS  In 2015, a network meta-analysis that was conducted 
by Dr Gilaad Kaplan’s group found that adalimumab 

… investigators observed 
that if guidelines had used 
network meta-analyses 
to inform comparative 
efficacy and treatment 
recommendations, they 
would have reached the 
same conclusions approx- 
imately 10 years sooner …

clinical remission, and, on indirect comparison, infliximab 
was more effective than adalimumab in inducing clinical 
remission. Infliximab was ranked highest in efficacy for 
inducing remission among all agents. Similarly, based on 
7 trials with close to 1600 patients with prior exposure 
to tumor necrosis factor–α antagonists, we observed that 
both tofacitinib and ustekinumab were more effective than 
adalimumab and vedolizumab in inducing remission.

G&H  What are the limitations of these 
findings?

SS  We relied heavily on indirect treatment comparisons 
due to the paucity of head-to-head trials in the field. 
Additionally, while trials of induction therapy were very 
similar in design, trials of maintenance therapy had  
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monotherapy and the combination of infliximab and 
azathioprine were likely the best treatment options for 
induction of clinical remission in patients with Crohn’s 
disease. My colleagues and I conducted a network 
meta-analysis looking at the comparative efficacy of 
different interventions for the management of Crohn’s 
disease after surgical resection to decrease the risk of 
clinical and endoscopic recurrence. Other groups have 
compared different endoscopic techniques for dys-
plasia detection in patients with longstanding chronic 
colitis. These are just a few examples of recent network 
meta-analyses that have been conducted in IBD.

G&H  What issues would you like to see being 
examined in IBD network meta-analyses in the 
future?

SS  I believe that the best evidence comes from a con-
nected network that includes multiple head-to-head 
trials; hence, as more head-to-head trials are conducted, 
updated network meta-analyses will be more reliable and 
informative. A network meta-analysis may also be useful 
to study comparative efficacy of various interventions in 
different phenotypes, such as patients with only mod-
erate ulcerative colitis or patients with small bowel vs 
colon-dominant Crohn’s disease, if relevant patient-level 
data accounting for key effect modifiers are available.

Dr Singh receives research support from AbbVie and Janssen 
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