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A B S T R A C T

Ulcerative colitis (UC) and Crohn's disease (CD) are the two major types of inflammatory bowel disease (IBD).
We conducted a comprehensive review of meta-analyses to summarize the reported effectiveness of different
drugs for IBD. We performed a literature search and a total of 110 meta-analyses from 66 articles were sum-
marized and re-analyzed (62 in UC and 48 in CD). In summary, 5-ASA was more effective than placebo in both
induction and maintenance treatment of UC, but there were conflicting results on the effect of 5-ASA on the
induction treatment or relapse of CD. The use of immunomodulatory agents in the induction or maintenance
phase of UC and CD using immunomodulators appeared to be more effective than placebo, but the results were
impacted by small number of patients, discordant results with the largest study and risk of biases. Anti-TNF-α
and anti-integrin therapeutic antibodies in both, induction and maintenance, showed a better efficacy than
placebo in a large proportion of patients analyzed. Other agents, such as probiotics, antibiotics, omega-3, were
shown to be more effective than placebo, but the same issues arose as stated above with the use of im-
munomodulatory agents. In conclusion, we performed a comprehensive review of meta-analysis on comparative
efficacy of pharmacotherapy used in the management of IBD. Our review will augment our understanding of the
treatment of UC and CD by providing a guideline for interpreting the statistically significant findings and dis-
cusses the optimal choice for IBD treatment.

1. Introduction

Inflammatory bowel disease (IBD) is regarded as a worldwide
healthcare issue, with its steady increase in prevalence [1]. Two major
types of IBD, Crohn's disease (CD) and ulcerative colitis (UC) [2], are
chronic relapsing immunologic disorders of the intestine and they are
considered to result from dysregulated expressions of molecules en-
gaged in pro-inflammatory and anti-inflammatory processes [2–5].
They are frequently associated with other autoimmune diseases such
systemic lupus erythematosus (SLE) [3]. Although the pathogenesis of
an epithelial injury via aberrant inflammatory response is not clearly
identified [6,7], it has been presumed that a combination of genetic
susceptibility, external environment and intestinal commensal flora is
involved in the etiology [8–10]. Both UC and CD are reported to be

highly prevalent especially in westernized areas [11]. However, the
incidence and prevalence of IBD is on the rise globally, and a recent
increase particularly in Asian and Hispanic populations [12] should not
be overlooked.

Recently, the treatment for IBD has made progress from simply
controlling symptoms to modifying the course of the disease by
achieving and maintaining remission which is defined as complete
mucosal healing and normalization of blood markers as well as dis-
appearance of symptoms [13,14]. However, heterogeneity in clinical
presentation of UC and CD makes it difficult to find an optimal therapy
which satisfies all patients [13]. In addition, though UC can be diag-
nosed in a way similar to CD, the approach to medical treatment of UC
and CD varies substantially [14].

Although the efficacy of different pharmacotherapies has been
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assessed in a large number of randomized controlled trials (RCTs) and
recently published guidelines based on those studies provide instruc-
tions for clinicians to treat IBD [15,16], there has not been a compre-
hensive review of meta-analysis on comparative effectiveness of phar-
macotherapy of IBD (for UC and CD). This review aims to augment our
understanding of the treatment of UC and CD by providing a guideline
for interpreting the statistically significant findings and discusses the
optimal choice for IBD treatment.

2. Methods

2.1. Inclusion and exclusion criteria

Studies were eligible for our re-analysis if they met all the following
conditions: (1) they estimated the efficacy of individual treatment for
induction or maintenance of IBD (for UC and CD) using odds ratio (OR),
relative risk (RR), risk difference (RD), or mean difference (MD), and
95% confidence interval (CI); (2) they were written in English; (3) they
were a systematic review and meta-analysis.

Articles were excluded if they met at least one of the following
criteria: (1) they were irrelevant to pharmacotherapy for IBD; (2) they
did not report individual results for UC or CD; (3) they were not meta-
analyses such as a narrative review; (4) participants/patients were not
human.

2.2. Search strategy and data extraction

Two of the authors (DYJ, SK) performed a literature search in
PubMed/Medline to find meta-analyses evaluating the efficacy of var-
ious induction or maintenance therapies for IBD from their inception to
March 31st, 2018, using the search term “inflammatory bowel disease”
OR “ulcerative colitis” OR “Crohn's disease” AND “meta-analysis”
(Fig. 1). A manual search was also conducted to identify and include
any relevant studies that could have been missed out during the lit-
erature search. When there were multiple meta-analyses on the same
therapy, we retained all the overlapping meta-analyses for a more
comprehensive review and compared the results among overlapping
meta-analyses.

Two investigators (DYJ, SK) also recorded the first author, pub-
lished year, design of the study, comparison, outcome, the number of
individual studies, type of metrics, summary effect, meta-analysis
models used, and overall effect p-value from each meta-analysis of the
eligible articles. Heterogeneity defined as I2 index and Egger p-value
(publication bias) were extracted from the articles if they were pre-
sented. The proportion of the number of significant studies over total
included studies was also documented.

2.3. Statistical analysis for meta-analysis

We comprehensively performed re-meta-analyses, using the raw
data from each article to obtain summary effect and its 95% confidence
interval (CI) under both fixed and random effect [17] using Compre-
hensive Meta-Analysis (CMA) software for Windows 8. Identical types
of metrics were adopted for re-analysis. Heterogeneity was tested by I2

index, which estimates the ratio of between-study variance to the sum
of between-study and within-study variances [18]. It measures the
percentage of variability within the effect sizes thought to be arisen
from between-study heterogeneity [18]. It ranges from 0% to 100%;
ratios over 50%, and 75% respectively demonstrate large and very large
heterogeneity [18]. Publication bias was determined by the regression
asymmetry test, as suggested by Egger [19]. We also examined whether
an effect of each meta-analysis and that of the largest study of each
meta-analysis had the same, “concordant” direction [20].

2.4. Interpretation of the results of meta-analysis

Although the current interpretation of the meta-analysis results is a
statistical significance of p-value < .05, there have been several efforts
to interpret the results of meta-analysis cautiously [20]. To help clin-
icians to understand the meta-analysis results easily and correctly, we
considered and applied 5 principles to interpret them as below.

(1) Whether both random and fixed effects are significant.
(2) Whether the number of patients who participated in RCTs is large

(> 1000 cases)
(3) Whether the results of meta-analysis are concordant or discordant

with that of the largest study.
(4) Whether there is a high heterogeneity in the results of meta-ana-

lysis.
(5) Whether there is a publication bias in the results of meta-analysis.

3. Results

Out of 1044 articles identified, 928 were excluded after screening of
the title and abstract. Among the remaining 116 articles, 13 studies
irrelevant to the efficacy of pharmacotherapy for IBD (e.g.,

1044 articles reviewed by title screening

823 articles were excluded
504 were studies related other than treatment
225 were studies about other diseases
51 were animal studies
29 were other languages
12 were studies related with surgery
2 were studies about radiologic diagnosis

66 eligible articles published until March, 2018

116 articles reviewed by full text

221 articles reviewed by abstract

42 articles were excluded
3 were about drug safety
13 were not meta-analysis
16 were abstract only
1 was study about surgery
2 were genetic study
3 were study about complications
1 was study about other disease
2 were duplicated study
1 was a study about other disease

105 articles were excluded
50 were not meta-analysis
23 were articles about disease complications
11 were studies about surgical treatment
19 were studies about other than treatment 
2 were studies about other disease

5 articles were manually searched

13 articles were excluded
13 did not have sufficient raw data needed for 
reanalysis

Fig. 1. Flow chart of literature search.
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complications of medical treatment, efficacy of surgical treatment, and
genetic studies), and 29 non-meta-analytical studies were excluded
after scrutinizing the full text of each article. Additionally, five articles
were manually searched and included in our review, while 13 articles
were eliminated because raw data necessary for further analysis were
not available from the text. Overall, 66 articles were found to be eligible
for this systematic review [21–86] (Fig. 1).

We conducted quantitative synthesis of the meta-analyses from the
66 articles (Tables 1 and 2). Re-analyzed articles corresponded to 657
primary studies, with a majority of them being randomized controlled
trials (RCTs) but also some observational studies (OSs) such as cohort
studies. The total number of cases and controls combined together in
the re-analyses was 112,217.

3.1. Ulcerative colitis

3.1.1. Characteristics of meta-analysis analyzing efficacy of
pharmacotherapy in cases with ulcerative colitis

There were 46 articles with 62 meta-analyses describing the efficacy
of pharmacotherapy for UC, comprising 365 individual studies with
62,371 cases and controls. The median value of the number of in-
dividual studies included in each meta-analysis was five with inter-
quartile range (IQR) 3–7. In addition, the median value of the number
of cases and controls per meta-analysis was 744 with IQR 521–1477.
For 24 (39%) meta-analyses about UC, the sum of the number of cases
and controls exceeded 1000, of which 14 (23%) demonstrated statis-
tically significant results under random effect model. 36 (58%) had
significant p-value < .05 under random effect model, and 18 (29%)
showed greater significance with p-value < .001. All the reported out-
comes were identically regenerated in our re-analysis.

However, 12 (19%) showed discordant results between random and
fixed effects model, four of which had large heterogeneity (I2≥ 50%).
There were 11 (18%) meta-analyses which had evidence of a publica-
tion bias assessed by Egger's test, and three (5%) were indeterminate
due to insufficient number of studies. 10 (16%) presented a dis-
concordant direction between an effect of a meta-analysis and that of
the largest study of the meta-analysis.

3.1.2. Induction treatment of ulcerative colitis
Regarding induction treatment of UC using aminosalicylates, 5-ASA

was more effective than placebo (> 1000 cases, concordant direction).
Controversial results have been obtained when high doses or a fixed
dose of 5-ASA of 3g or above were analyzed. High or standard dose of 5-
ASA was shown to be more effective than low dose of ASA (> 1000
cases), but this result was discordant with that of the largest study. One
of the included studies out of 8 RCTs showed a positive effect, limited
by a publication bias. Oral 5-ASA ≥ 3g was shown to be more effective
than < 3g of 5-ASA (> 1000 cases), but this result was discordant with
that of the largest study and only two of the 9 RCTs showed a positive
effect. There were no differences in the comparisons of 5-ASA vs. sul-
fasalazine, 5-ASA (including balsalazide, Pentasa, olsalazine, MMX
mesalazine, Ipocol, and 5-ASA micro-pellets) vs. 5-ASA comparator
(including Asacol,Claversal, and Salofalk), once daily vs. multiple doses
over a day of mesalamine therapy and topical vs. oral 5-ASA.

Regarding induction treatment of UC using steroids, glucocorticoid
was more effective than placebo (concordant direction, effective in 4 of
the 5 RCTs), but the number of patients was < 1000, requiring con-
firmation by further large RCTs in the future. However, there were no
differences in the comparisons of oral beclomethasone dipropionate
(BDP) vs. oral prednisone (PD) or 5-ASA and BDP vs 5-ASA (oral or
enema).

Regarding induction treatment of UC using immunomodulators,
tacrolimus was shown to be more effective than placebo, but the
number of patients was very small (100–200 cases), requiring con-
firmation by further large RCTs in the future. In addition, there was no

difference in the comparison of azathioprine (AZA) vs. placebo or 5-
ASA.

Regarding induction treatment of UC using biologics, vedolizumab
(anti-integrin a4b7 antibody) was more effective than placebo (> 1000
cases, concordant direction) without any heterogeneity or publication
bias. Anti-TNF-α was also more effective than placebo (> 1000 cases,
concordant direction) without any heterogeneity or publication bias.
However, mucosal healing did not differ when anti-TNF-α blockers
where compared to the respective controls (placebo or prednisolone or
corticosteroid). According to the analyses by different kinds of anti-
TNF-α blockers, adalimumab was more effective than placebo (> 1000
cases, concordant direction) without any heterogeneity or publication
bias. Infliximab was also more effective than placebo (concordant di-
rection), but the overall number of patients was smaller (< 1000 cases).
Infliximab and a concomitant immunosuppressive agent was shown to
be more effective than infliximab alone, but this result was discordant
with that of the largest study and the number of patients was small
(< 1000 cases), requiring confirmation in the future. In addition, there
was no difference in the comparison of type I interferons (IFN) vs.
placebo.

Regarding induction treatment of UC using probiotics, previous
meta-analyses showed that probiotics were more effective than placebo.
While the number of included RCTs in these analyses ranged from 3 to
9, a more recent meta-analysis included 18 RCTs demonstrated no
difference [41]. Regarding the effect of antibiotics on clinical im-
provement of UC, our analysis revealed that antibiotics might be more
effective than placebo (> 1000 cases, concordant direction) without
any heterogeneity or publication bias.

Acupuncture and/or moxibustion was shown to be more effective
than 5-ASA, but the number of patients was small (< 1000 cases), re-
quiring further validation. Response rates were shown to be better with
moxibustion than with conventional drug therapy, but the number of
patients was small (< 1000 cases) and this result was discordant with
the largest study. Clinical and/or sigmoidoscopic remission was not
different between transdermal nicotine application and placebo or
standard therapy.

3.1.3. Treatment in the maintenance phase of ulcerative colitis
In the maintenance of remission, the use of 5-ASA was more effec-

tive than placebo (> 1000 cases, concordant direction) in preventing
relapses. High or standard dose of 5-ASA was shown to be more ef-
fective than low dose of ASA (> 1000 cases) in preventing relapse, but
this result was discordant with that of the largest study and there was a
high heterogeneity and a publication bias. Topical 5-ASA was shown to
be more effective than placebo in preventing relapse in quiescent UC,
but the number of patients was small (< 1000 cases) and with a pub-
lication bias. There were no differences in the comparisons of mesala-
mine vs. sulfalazine, once daily vs. multiple doses of mesalamine
therapy, and once daily mesalamine dosing vs. a conventional dosing
schedule in the prevention of relapse.

Among immunomodulatory agents, AZA was shown to be more ef-
fective than placebo or 5-ASA to maintain remission, but the number of
patients was small (200–300 cases), and individual results were dis-
cordant. Moreover, AZA was shown to be more effective than placebo
or 5-ASA in maintaining remission, but the number of patients was
small (200–300 cases), and only one of the 6 individual studies showed
better efficacy of AZA, which requires confirmation. In addition, there
was no difference in the comparison of immunosupperssive therapy
(AZA or MTX) vs. placebo in preventing relapse.

In the maintenance of remission, anti-TNF-α was more effective
than placebo (> 1000 cases, concordant direction) without any het-
erogeneity or publication bias in maintaining remission or hospitali-
zation. Other agents showed similar efficacy compared to placebo or
controls regarding occurrence of relapses.
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3.2. Crohn's disease

3.2.1. Characteristics of meta-analysis analyzing efficacy of
pharmacotherapy in cases with Crohn's disease

For CD, overall 33 articles with 48 meta-anaylses were re-analyzed,
and 13 articles of them discussed the efficacy of treatments for both UC
and CD. The total number of individual studies involed in the meta-
anaylses was 292, and the number of cases and controls combined was
49,846. The median of the number of individual studies included in
each meta-analysis for CD was six with IQR 3–8. The median number of
cases and controls per meta-analysis was 812 with IQR 352–1451.
Furthermore, 20 (42%) meta-analyses included > 1000 cases and
controls, and 17 (35%) of them showed statistical significance. There
were 30 (63%) significant results with a p-value < .05 under random
effects model and 17 (35%) had a p-value below 0.001. All the re-
analyzed outcomes had consistant significance compared with reported
results, as was in UC. There were four (8%) outcomes which had dif-
ferent significance depending on the type of model (i.e., random or
fixed effect model) and five out of six had small heteogenetiy in contrast
with UC. 40 (83%) meta-analyses showed small heterogeneity
(I2 < 50%), seven had large heterogeneity (50% ≤ I2 < 75%), and
one had very large heterogeneity (I2≥ 75%). Seven (15%) meta-ana-
ylses were found to have a publication bias and Egger's test were in-
applicable in five (10%) meta-anayses. Thirteen (27%) presented dis-
concordant direction between an effect of a meta-analysis and that of
the largest study of the meta-analysis.

3.2.2. Induction treatment of Crohn's disease
5-ASA was more effective than placebo, but the number of patients

was small (〈1000) and this result was discordant with that of the largest
study and only one of the 6 RCTs showed a positive effect. There were
no differences in the comparisons of sulfasalazine vs. placebo and me-
salazine vs. placebo. Glucocorticoid was more effective than budeso-
nide, but the number of patients was small (< 1000) and this result
discordant with that of the largest study and none of the 6 individual
RCTs showed a significant result.

Immunomodulation in the management of CD showed conflicting
results among meta-analysis when AZA or 6-mercaptopurine (MP) were
compared to placebo. Our analysis revealed that immunosupperssive
therapy with AZA, 6-MP, MTX or cyclosporine was shown to be more
effective than placebo. However, the number of patients was below
1000 cases, requiring confirmation by further large RCTs in the future.

Biologics have been tested in a significant number of patients with
CD. Overall, anti-TNF-α was more effective than placebo (> 1000
cases, concordant direction) without any heterogeneity or publication
bias. Analyses of different anti-TNF-α blockers indicated that adali-
mumab was more effective than placebo (concordant direction) without
any heterogeneity or publication bias, but the number of patients was
small (< 1000 cases). Earlier meta-analyses showed that adalimumab
combined with immunomodulators was better than adalimumab
monotherapy (> 1000 cases, concordant direction) without any het-
erogeneity or publication bias. However, a recent larger meta-analysis
showed that there was no difference in remission induction between
adalimumab combined with immunomodulators and adalimumab
monotherapy and only 2 of the 12 individual RCTs showed a significant
result. In addition, there was no difference in the comparison of cer-
tolizumab vs placebo.

Anti-integrin agents (natalizumab or vedolizumab) were more ef-
fective than placebo (> 1000 cases) without any heterogeneity or
publication bias, but this result was discordant with the largest study.

The use of probiotics in the induction of remission was not asso-
ciated with a better efficacy in comparison to placebo. Antibiotics were
shown to be ineffective in previous meta-analysis including 7 RCTs, but
more recent large meta-analyses including 10–19 RCTs demonstrated
that antibiotics were more effective than placebo in remission induction
or response defined as improvement of CD. Among specific antibiotic

measurese, the use of nitroimidazole or clofazimine was shown to be
more efficacious than placebo, but the number of patients was small
(< 1000 cases), requiring further validation.

3.2.3. Treatment in the maintenance phase of Crohn's disease
Conflicting results regarding the efficacy of aminosalicylates on the

relapse risk of CD have been reported in the two meta-analysis. One
meta-analysis showed that there were no differences in the comparison
of 5-ASA to placebo, while the other showed superiority of 5-ASA
(> 1000 cases, concordant direction) without any heterogeneity or
publication bias.

Among immunomodulatory treatment forms, AZA was shown to be
more effective than placebo, but the number of patients was < 1000
cases and this result was discordant with that of the largest study.
Biologic agents have been used in the most recent decades. Anti-TNF-α
was more effective than placebo (> 1000 cases, concordant direction)
without any heterogeneity or publication bias in maintaining remission
or preventing relpase. However, there was no difference in the main-
tenance of remission between adalimumab combined with im-
munomodulators and adalimumab monotherapy. In addition, although
there was no difference in remission induction between certolizumab vs
placebo, but certolizumab was shown to be more effective than controls
in remission maintenance (> 1000 cases, concordant direction)
without any heterogeneity or publication bias. Anti-TNF-α biologics
(infliximab or adalizumab) were also efficacious in reducing the odds of
surgery than placebo (> 1000 cases, concordant direction) without a
heterogeneity.

Among other therapeutic strategies, the use of probiotics was not
more effective than placebo. Anti-tuberculous therapy was shown to be
more efficacious than placebo in preventing relapse, but the number of
patients was small (< 1000 cases). Omega-3 fatty acids were shown to
be more efficacious than placebo in maintaining remission, but this
result was discordant with that of the largest study.

4. Discussion

In this review, we systematically collected and reanalyzed 110
meta-analyses, 62 for UC and 48 for CD which evaluated the com-
parative efficacy of drugs for IBD. To the best of our knowledge, this is
the most comprehensive analysis of meta-analyses on treatment effects
of IBD. Also, we suggested the 5 principles to interpret the results of
meta-analysis to help clinicians to understand the results easily and
draw firm conclusions from our results.

In summary, 5-ASA was more effective than placebo (> 1000 cases,
concordant direction) in both the induction and maintenance treatment
of UC. In CD, 5-ASA was shown to be more effective than placebo in the
induction of remission, but the number of patients was small (< 1000)
and this result was discordant with that of the largest study. There were
conflicting results on the efficacy of 5-ASA on the relapse risk of CD.
Two meta-analysis reported contradictory results and therefore these
findings should be interpreted with caution. This discrepant result
might be due to different individualized studies included in the meta-
analysis and the different metrics used in these meta-analyses.

Sulfasalazine was comparable effective as 5-ASA in the treatment of
UC, either induction or maintenance, but had no additional benefit over
placebo in the induction treatment of UC.

In our analysis, it appeared that immunomodulators are more ef-
fective than placebo, but problems which arose by small number of
patients, discordant results with the largest study and risk of biases
clearly impacted generalizability of the results.

Biologics have revolutionized the management of IBD. As expected,
the use of either anti-TNF-α or anti-integrin antibodies was effective in
both entities either in the induction or in maintaining remission in a
significant proportion of patients (> 1000 cases) without any hetero-
geneity or publication bias.

It is well known that TNF-α plays an important role in mediating gut
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inflammation in IBD. Therefore, the use of anti-TNF-α agents has been a
well established option of treatments in severe IBD, if initial treatment
with steroids or immunomodulators does not work. Since the first
generation anti-TNF-α, infliximab, was introduced, the next-generation
anti-TNF-α agents (adalimumab, golimumab, and certolizumab) have
been developed and applied in the treatment of IBD [2–4,8,10]. How-
ever, about 10%–30% of patients with IBD do not respond to these
drugs, possibly because other biologic pathways are involved in the gut
inflammation, requiring the need for a new drug development [8].

In addition, the migration and trafficking of circulating leukocytes
and the recruitment of various kinds of immune cells to the intestinal
mucosa are known to be important pathogenesis of gut inflammation in
IBD. This is mediated by interactions between cell adhesion molecules
(CAMs) on the leukocyte surface, called integrins which are hetero-
dimeric receptors composed of various α and β (α4β1, α4β7, and αEβ7)
and vascular cell adhesion molecule-1 (VCAM-1) on vascular en-
dothelial cells, mucosal addressin cell adhesion molecule-1 (MAdCAM-
1) on intestinal endothelial cells, and E-cadherin on mucosal epithelial
cells [8]. Therefore, targeting leukocyte inhibition by anti-integrin
therapies would be an important therapeutic strategy as a treatment
option of IBD by decreasing the trafficking of immune cells to the en-
dothelium and suppressing the recruitment of inflammatory cells to
intestinal lesions [8].

Inconclusive results exist with respect to the use of probiotics, an-
tibiotics or omega-3 fatty acids, which all need corroboration of their
results in larger RCTs.

Currently, the interpretation of the meta-analysis results is based on
the statistical significance of p-value < .05. However, there have been
several efforts to interpret the results of meta-analysis cautiously [20]
and we suggested 5 important principles to interpret them.

The first was whether both random and fixed effects results of meta-
analysis are significant. Although many meta-analyses of IBD treatment
have reported significant results based on either random or fixed
models, fixed effect model does not presume diverse underlying un-
certainties and perhaps produces narrower CI than nominal width
[87,88] and therefore, there is a relatively higher possibility to manifest
exaggerated degree of precision in meta-analysis [87]. In addition, al-
though we did not mention the degree of p-value for each outcome, the
lower the degree of p-value, the higher the reliability for each outcome.

The second was whether the number of patients participating in a
RCT is large (> 1000 cases). The results of small RCTs can be changed
if a large trial is performed. Although there is no definite number of
patients for ‘large’, some recent suggestions are the sum of cases and
controls which should be larger than 1000. The larger number of pa-
tients participating in a RCT, the higher the reliability for each out-
come. Conversely, if the number of patients is smaller than 1000 cases,
a confirmation by further large RCTs may be required.

The third essential point was whether the results of meta-analysis
are concordant or discordant with the findings of the largest study, that
means the study including the largest number of patients in a RCT. Even
though none of the individual RCTs is significant, the results of meta-
analysis can show significant results and we are not considering the
outcome as having convincing evidence.

The fourth is whether there is a high heterogeneity in the results of a
meta-analysis. Although there is no definite criterion for ‘large’ het-
erogeneity, recent suggestions suggested that the respective cut-off
should be more than 50%. The larger the heterogeneity, the higher the
probabilty that biases for the reliability of each outcome are present. In
this case, the result should be interpreted with caution. If the hetero-
geneity is large but studies show the same direction for the outcome, it
may be due to differences in the size of the association. In this case, we
should not consider a high heterogeneity as a bias and rather judge it as
a not significant heterogeneity.

The fifth was whether there is a publication bias in the results of
meta-analysis. A p-value of < 0.05 for Egger's regression asymmetry
test is regarded as evidence for publication bias. Where publication bias

is present, published studies may not be a representative sample of the
available evidence and this bias can distort the results of meta-analyses.

Even though more than half of the reported associations were eva-
luted as significant in our review, application of these 5 principles
implies that all of these claimed associations may not be the truth.
Although there is no single credible method to definitely examine va-
lidity of reported associations, it can be said that meta-analyses which
have satisfied higher standards are probably more convincing. We hope
our efforts to be helpful for clinicians to interpret the reported treat-
ment effects for IBD.

5. Conclusion

In conclusion, we performed a comprehensive review of meta-ana-
lysis on comparative effectiveness of pharmacotherapy of IBD and our
review will be able to augment our understanding of the treatment of
UC and CD. Moreover, assessing the evidence should provide a guide-
line for interpreting the statistically significant findings and further
intensify the discussion regarding the optimal treatment choice for IBD.
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