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Abstract: Background: Adalimumab is used in an attempt to maintain remission for Ulcerative colitis. This study 
was to evaluate the efficacy and adverse events of adalimumab compared with placebo in inducing remission 
of Ulcerative colitis. Methods: MEDLINE, EMBASE, the Cochrane Controlled Trials Register, OVID, BIOSIS, CNKI, 
and Google were searched. All randomized trials comparing adalimumab with placebo in inducing remission of 
moderate-to-severe ulcerative colitis were included. Results: Two randomized controlled trials with a total of 754 
participants met the inclusion criteria. The pooled risk ratio (RR) of clinical remission was 1.85 (95% confidence 
interval (CI) 1.26 to 2.72) following adalimumab treatment. RR of clinical response was 1.40 (95% CI 1.19 to 1.65) 
while that of mucosal healing was 1.23 (95% CI 1.03 to 1.47). RR of any adverse events was 1.00 (95% CI 0.93 
to 1.09). Conclusion: Compared with placebo, administration of adalimumab may increase the proportion of pa-
tients with moderate-to-severe ulcerative colitis attaining clinical remission, clinical response and mucosal healing. 
Adalimumab is also tolerated well in these patients.
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Introduction

Ulcerative colitis (UC), one of the two major 
forms of inflammatory bowel disease (IBD), is a 
chronic, non specific, relapsing disorder. Tumor 
necrosis factor-α (TNF-α) is a proinflammatory 
cytokine and it is one of the most important 
factors in the pathogenesis of UC [1]. Data 
show that, TNF-α is abundantly expressed in 
the gastrointestinal tracts of patients with IBD 
[2, 3]. Over the past decade, treatments aimed 
at reducing the activity of TNF-α have been 
used in patients with CD [4] and some autoim-
mune diseases [5, 6]. But the efficacy and safe-
ty of adalimumab (ADA), one of the anti-TNF 
medications, for inducing remission of UC is 
still unclear. It needs to be confirmed in more 
randomized controlled trials (RCTs) [7, 8].

UC frequently recurs after effective induction 
therapy. Although 5-aminosalicylate compoun- 

ds are widely used in UC, this approach is not 
effective in approximately 50% patients after 1 
year [9]. Antimetabolites, including azathioprine 
and 6-mercaptopurine, are moderately effec-
tive in high-risk patients. However, these drugs 
might cause significant adverse effects (AEs).

Safety of anti-TNF medications have led to new 
support for the possible use of ADA in inducing 
remission of UC. However, it is still a controver-
sy as to whether ADA is superior to placebo 
(PBO) in the inducing remission of UC. The aim 
of this meta-analysis was to evaluate the effect 
and adverse events of ADA compared with PBO 
in inducing remission of UC.

Methods

Search strategy

All RCTs were searched in the following data-
bases: MEDLINE, EMBASE, Cochrane Central 
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Register of Controlled Trials, OVID, BIOSIS and 
Conference Papers Index to identify compara-
tive studies of ADA in inducing remission of UC. 
The key words ‘ulcerative colitis’ and ‘adalim-
umab’, ‘ulcerative colitis’ and ‘Humira’ were us- 
ed as the search terms.

8). Two secondary outcomes were defined as 
‘clinical response’ (decrease in Mayo score at 
least 3 points and at least 30% with an accom-
panying decrease in rectal bleeding subscore 
of at least 1 point or an absolute rectal bleed-
ing subscore of 0 or 1 by weeks 8), ‘mucosal 

Figure 1. The flow chart of literatures searching and selection.

Table 1. Information extracted from included studies

Papers N
Clinical remission  

(8 weeks)
Clinical remission  

(52 weeks)
ADA PRO ADA PRO

Clinical remission
    Sandborn 2012 248 248×16.5% 248×9.3% 248×17.3% 248×8.5%
    Reinisch 2010 130 130×18.5% 130×9.2% — —
Mucosal healing
    Sandborn 2012 248 248×41.1% 248×31.7% 248×17.3% 248×8.5%
    Reinisch 2010 130 130×46.9% 130×41.5% — —
Clinical response
    Sandborn 2012 248 248×50.4% 248×34.6% — —
    Reinisch 2010 130 130×54.6% 130×44.6% — —
Malignancy (n)
    Sandborn 2012 223 2 0 — —
    Reinisch 2010 130 0 2 — —
Opportunistic infection (n)
    Sandborn 2012 223 5 3 — —
    Reinisch 2010 130 1 0 — —
Serious infection (n)
    Sandborn 2012 223 4 5 — —
    Reinisch 2010 130 0 3 — —
Injection sito reacton (n)
    Sandborn 2012 223 31 10 — —
    Reinisch 2010 130 13 7 — —
Withdraw (n)
    Sandborn 2012 223 23 34 — —
    Reinisch 2010 130 12 12 — —

Selection criteria

Besides RCTs, studies in 
abstract form or conference 
report, without publication 
of the full paper were also 
included in the analyses. St- 
udies with two different st- 
rategies: control group rece- 
iving only PBO or PBO with 
5-ASA, steroids and/or aza-
thioprine for maintenance of 
remission, while experimen-
tal group having received 
ADA or ADA plus the same 
control treatment, were eli-
gible for inclusion.

According to the trials, mod-
erate-to-severe UC is defined 
as: UC at least 3 months 
with a Mayo score of 6 to12 
points (endoscopy subscore 
of at least 2). Finally, there 
are 2 papers meet the crite-
ria mentioned above (Figure 
1).

Data extraction

All papers were examined 
independently for eligibility 
by two reviewers (Jin and 
Zhou). Disagreements were 
resolved by consulting a th- 
ird reviewer (Sushil). Quality 
of evidence was assessed 
using the software GRADE 
3.6 (Cochrane Collaboration, 
Oxford, UK). The information 
extracted from included stu- 
dies were demonstrated on 
Table 1.

Outcomes and statistical 
analysis

Primary outcome of the in- 
tervention was defined as 
‘clinical remission’ (Mayo 
score to < 2 points at week 
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healing’ (Mayo endoscopic score of 0 or 1 by 
weeks 8). 

Malignancy, serious infection, opportunistic 
infection (excluding tuberculosis (TB), and injec-
tion site reaction (ISR) were evaluated in this 
analysis.

We calculated the risk ratios (RRs) with 95% 
confidence intervals (CI) for dichotomous out-
comes, and fixed-effect model was used to 
examine the RRs. P < 0.05 (two sided) was con-
sidered to be significant. Tests of heterogeneity 
were also carried out. Statistical analysis was 
conducted with software RevMan 5.2 (Cochrane 
Collaboration, Oxford, UK). Methodological qu- 

ality of each included study was assessed 
using ‘Risk of bias’ tool in RevMan.

Results

Study characteristics

All citations and abstracts obtained from 
searches of published work were identified. 
Two RCTs that enrolled a total of 754 partici-
pants published in 2011 and 2012 respectively 
were found to meet the including criteria [10, 
11]. In Sandborn’s study, ADA was administrat-
ed with a dose of 160 mg at week 0, 80 mg at 
week 2 and then 40 mg every other week begin-
ning at week 4. The outcomes were observed in 
week 8 (ADA160/80). In addition to ADA160/80 

Figure 2. RR for clinical remission in ADA compared with PBO in all pooled trials. RR: risk ratios, CI: confidence 
intervals. 

Figure 3. RR for clinical response in ADA compared with PBO in all pooled trials. RR: risk ratios, CI: confidence in-
tervals.

Figure 4. RR for mucosal healing in ADA compared with PBO in all pooled trials. RR: risk ratios, CI: confidence in-
tervals.
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group, there is a lose dose group, ADA80/40, in 
Reinisch’s study, the data of ADA80/40 group 
was not included in this analysis.

Effect of ADA use in UC 

Data were available for 754 patients, of whom 
378 received ADA treatment and 376 received 
PBO treatment. There were 65 patients in ADA 
group reached the criteria of ‘clinical remission’ 
compared to 35 patients in PBO group, Meta-
analysis showed a significant difference in the 
proportion of patients with remission between 
the interventions (RR 1.85; 95% CI 1.26 to 
2.72; Figure 2). 

There were 196 patients in the ADA group 
reached ‘clinical response’ compared to 132 

patients in PBO group. Meta-analysis showed a 
significant difference in clinical response be- 
tween interventions (RR 1.40; 95 % CI 1.19 to 
1.65; Figure 3). 

There were 163 patients in the ADA group 
reached ‘mucosal healing’ compared to 139 
patients in PBO group, Pooled risk showed a 
difference in the incidence of mucosal healing 
between interventions (RR 1.23; 95% CI 1.03 
to 1.47; Figure 4). 

There was no heterogeneity between the two 
studies in the analysis of the outcomes men-
tioned above (P = 0.76, I2 = 0% for clinic remis-
sion; P = 0.54, I2 = 0% for clinic response; P = 
0.45, I2 = 0% for mucosal healing). 

Figure 5. RR for any adverse events in ADA compared with PBO in all pooled trials. RR: risk ratios, CI: confidence 
intervals.

Figure 6. RR for malignancy in ADA compared with PBO in pooled trials. RR: risk ratios, CI: confidence intervals.

Figure 7. RR for serious infection in ADA compared with PBO in pooled trials. RR: risk ratios, CI: confidence intervals.
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Adverse events

Generally, AEs were observed in 325 patients 
in ADA group compared to 326 patients in PRO 
group, there is no difference between the inter-
ventions (RR 1.00; 95% CI 0.93 to 1.09; Figure 
5). 

Specifically, AEs including malignancy, serious 
infection, opportunistic infection (excluding TB) 
and ISR were also analysed and the results 
indicated that, few serious AEs such as malig-
nancy (2 patients in each group) and serious 
infection (4 patients in ADA group, 8 patients in 
PBO group) were observed in pooled data, but 
they are not considered to be trial related 
(Figures 6, 7). 

For opportunistic infection (excluding TB), 6 
patients were found in ADA group and 3 
patients in PBO group, there is no difference 
between the interventions (RR 1.87; 95% CI 
0.52 to 6.82) (Figure 8). 

For ISRs, 44 patients in ADA group compared to 
17 patients in PBO group were found, pooled 
risk showed the favour of ADA (RR 2.61; 95% CI 
1.51 to 4.50) (Figure 9).

Discussion

ADA has just be approved to use for UC treat-
ment in Europe and USA, And the efficacy and 
safety need to be further identified. Thus, we 
focused our emphasis only on RCTs. The overall 
quality of the evidence assessed by the GRADE 
approach was high, and quality of efficacy evi-
dence at 8 weeks follow-up, quality of evidence 
of malignancy , serious infection, and ISR was 
also judged to be high, indicating much confi-
dences in this effect estimate. But quality of 
evidence of opportunistic infection (excluding 
TB) is judged to be moderate, indicating not so 
much confidences in this effect estimate. 

We did not identify any potential biases in the 
review process. A comprehensive search was 
performed and eligible studies were identified 
by two independent authors. Data extraction 
was performed independently by two authors. 
We restricted the included studies to RCTs as 
they provide the strongest level of evidence 
available. 

Compared with PBO, administration of ADA for 
UC was effective in inducing the clinical remis-
sion, clinical response, and mucosal healing, 
although minor AE were observed. The dose of 

Figure 8. RR for opportunistic infection (excluding TB) in ADA compared with PBO in pooled trials. RR: risk ratios, CI: 
confidence intervals.

Figure 9. RR for injection site reaction in ADA compared with PBO in pooled trials. RR: risk ratios, CI: confidence 
intervals.
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curcumin used in trials was ADA160/80. ADA is 
also effectiveness for Patients with active UC 
after failure or intolerance of infliximab therapy 
[12-15]. Those studies are neither controlled 
trials nor with Mayo score, and the dose of ADA 
are not coincident between studies as well as 
the meaning of endpoint, so they are not includ-
ed in our analysis.

In our analysis, there is a difference suggested 
between ADA and PBO inducing mucosal heal-
ing in patients with UC. It is identical to recent 
study indicating how anti-TNF-α therapy con-
tributes to epithelial restitution and tissue 
repair in IBD [16]. Open-label study shows that, 
ADA in patients with UC including those with 
prior loss of response or intolerance to Infli- 
ximab showed the rate of mucosal healing was 
30% at week 8. And mucosal healing were simi-
lar in infliximab-naive and previously exposed 
patients [15].

Recently research found that, anti-TNF agents 
is associated with an increased risk of carcino-
ma in patients with IBD [17, 18]. There are 2 
malignancies in PBO group of Reinisch’s study 
and 2 in ADA group of Sanborn’s study respec-
tively. It is considered to be non-trial-corre- 
lated.

IBD patients after anti-TNF-α therapy will devel-
op serious infection [19]. And there is also a 
‘paradoxical’ AEs of anti TNF-α therapy have 
been recorded: flares or new onset IBD [20]. In 
our analysis, there is no difference between the 
groups in serious infection (Figure 7), but UC 
was also reported to be the most common AE 
leading to discontinuation in 4.0% of PBO, 3.8% 
of ADA 80/40, and 3.6% of ADA 160/80 pa- 
tients [11].

Various and severe opportunistic infections 
were reported after anti TNF-α treatment [21, 
22], including in patients with CD. Monoclonal 
anti-TNF antibody use > 10 mg/day are inde-
pendently associated with opportunistic infec-
tions [23]. In our analysis, there is no difference 
between the groups in opportunistic infection 
(Figure 8), but the quality of the evidence is 
moderate, indicate that further research is like-
ly to have an important impact on our confi-
dence in the estimate of effect and may change 
the estimate. 

ISR of anti-TNF inhibitors including several 
types of reaction will develop many problems 
[24]. There is a broad spectrum of adverse 
cutaneous reactions occurs more frequently 
and later in ADA therapy for IBD compared with 
other indications. High incidence of dermato-
logical reaction were reported [25]. Both our 
including studies, ISRs tends to be favour of 
ADA rather than PBO (9.17% vs. 3.52%) (Figure 
9), it is consistent with previous studies.

Conclusions

Administration of ADA as inducing remission for 
moderate-to-severe UC is efficacious in short 
term (8 weeks), it is also tolerated well in these 
patients we have included in the analysis. 
Compared with PBO, ADA will not induce malig-
nancy and serious AEs.
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