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Abstract: Background: Debate exists regarding to whether thiopurine therapy is as effective as 5-aminosalicylic
(5-ASA, mesalazine) in inflammatory bowel disease (IBD). In this study, we aimed to review the efficacy of azathio-
prine (AZA) and 6-mercaptopurine (6-MP) in inflammatory bowel disease (IBD), and to conduct a meta-analysis of
randomized controlled trials to compare the efficacy and safety of AZA/6-MP and 5-ASA in IBD. Methods: Selection
of studies: Randomized controlled trials comparing AZA/6-MP with 5-ASA was included in the meta-analysis. Search
strategy: Electronic and manual. Study quality: Independently assessed by two reviewers. Data synthesis: By “inten-
tion-to-treat”. Results: Eight trials (572 IBD patients) were included in the meta-analysis. All trials stated random
allocation and reported withdrawal and dropout. Most of the trials reported blind, allocation concealment, intention-
to-treat analysis, the calculation of sample size. Six studies showed that AZA/6-MP had lower relapse rate than
5-ASA (RR: 0.72, 95% CI: 0.55-0.95). Three studies showed that AZA/6-MP had higher remission rate than 5-ASA
(RR: 3.30, 95% Cl: 1.80-6.05). Compared with 5-ASA, AZA/6-MP did not show significant differences for endoscopic
recurrence rate and therapeutic failure rate. Compared with 5-ASA, AZA/6-MP did not increase adverse events (RR:
1.16, 95% Cl: 0.87-1.55). Conclusion: All the eligible trials were of high methodological quality. Thiopurine drugs
(AZA/6-MP) are more effective than 5-ASA for the treatment of IBD.
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Introduction

Steroids relieve symptoms of inflammatory
bowel disease (IBD) patients promptly and
efficiently, which include both Crohn’s disease
(CD) and ulcerative colitis (UC). Most patients
initially respond to corticosteroids, but patients
become steroid-dependent [1, 2] and present-
ed complications of the disease and chronic
toxicity [3]. To reduce the side effects of ste-
roid, alternative pharmacological approaches
have been attempted.

5-aminosalicylic acid (5-ASA) and immunomod-
ulatory agents such as azathioprine (AZA),
6-mercaptopurine (6-MP), methotrexate and

ciclosporin, have been used in selected patients
who was inadequately response to steroids
[4-7]. Although these purine analogues promote
remission in CD [8], the efficacy of AZA and
6-MP in UC is still controversial. Several open
studies demonstrated AZA or 6-MP’s efficacy in
UC [9-14], but controlled trials produced con-
flicting results [15, 16]. Furthermore, there is no
controlled trials compared the efficacy and
safety of AZA/6-MP with 5-ASA in IBD.

Therefore, we review systematically the efficacy
of AZA and 6-MP in IBD, and conduct a meta-
analysis of randomized clinical trials comparing
the efficacy and safety of AZA/6-MP and 5-ASA
in IBD.


http://www.ijcem.com
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Methods
Literature search

Pubmed/Medline, EMBASE, ISI Web of Know-
ledge, CINAHL, Cochrane Central Register of
Controlled Trials, Cochrane Database of Sys-
tematic Reviews, Chinese Biomedical Literature
Database (CBM), China National Knowledge
Infrastructure (CNKI) and Chinese Clinical Trial
Register (ChiCTR) were searched for the eligible
trials up to 25th May, 2014. Search strategy
was constructed using a combination of the fol-
lowing words: “inflammatory bowel disease”
(inflammatory bowel disease, ulcerative colitis
or Crohn’s disease), “5-ASA” (mesalamine,
5-aminosalicylic acid, or 5-ASA) and “azathio-
prine, 6-mercaptopurine or thiopurine”. Articles
published in any language were included. In
case of duplicate reports, or studies obviously
reporting results from the same study popula-
tion, only the latest published results were
used. This study was performed according to
the preferred reporting items for systematic
reviews and meta-Analysis [17, 18].

Study selection criteria

Studies evaluating AZA or 6-MP and 5-ASA
treatment for the IBD were considered for the
systematic review. The inclusion and exclusion
criteria for the meta-analysis were: (a) Patients
were diagnosed as IBD, either UC or CD.
Patients with irritable bowel syndrome, other
types of colitis (e.g., infectious colitis, isch-
aemic colitis) were excluded. (b) Include at least
two branches of treatment consisting of (i) AZA
or 6-MP therapy and (ii) 5-ASA. The treatment
with otherimmunomodulators (e.g., Tacrolimus,
Cyclosporine) or biologic agents (e.g., inflix-
imab, adalimumab) was considered exclusion
criteria. (c) The outcomes included clinical
relapse, remission rate, endoscopic recur-
rence, and the adverse events. The Studies
with at least one of the outcomes were includ-
ed. (d) Randomized controlled trials were con-
sidered for inclusion. Cross-sectional study,
cohort study, and case-control study were
excluded. The selection criteria were applied
independently by two reviewers according to
the eligibility criteria and disagreements were
resolved by consensus.

Quality assessment

The methodological qualities were evaluated
using the Jadad scale [19], which included ran-
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domization, double blinding, and description of
withdrawals and dropouts. Points (O to 2)
awarded for items 1 and 2 based on the quality
of the methods used to generate the random-
ization and the double blinding, respectively.
The third item including withdrawals and drop-
outs, was awarded as 0 and 1 points for a neg-
ative and positive answer, respectively. Each
trial was graded as low (0-2 points) or high (3-5
points) quality. Quality assessment of studies
was conducted independently by two reviewers
and discrepancies were resolved by con-
sensus.

Data extraction

The titles and abstracts of all the articles were
screened by two reviewers independently. The
eligible or uncertain articles were retrieved for
the full texts. Two reviewers read the full texts,
and identified the eligible trials. The articles
included in the following variables: the first
author, types of disease, research design,
types of treatments, publication time, sample
sizes, effectiveness outcomes, the adverse
events and the methodological qualities. Any
disagreements in data collection were resolved
by consensus.

Data synthesis

The primary outcome considered in this review
was ‘success of treatment’, defined as the clini-
cal relapse rate and clinical remission rate. The
mean percentage of AZA/6-MP efficacy was
calculated and expressed as weighted mean
(@and corresponding 95% confidence interval,
95% Cl). Categorical variables were compared
by the chi-squared (x?) test and P<0.05 was
considered statistically significant.

All calculations were performed using Reviewer
Manager (RevMan) (Computer program, Version
5.3). All the outcomes (e.g., clinical remission,
clinical response) were estimated using the risk
ratio (RR) and its 95% confidence intervals (Cl).
For the meta-analysis, the homogeneity of
effects throughout studies was tested by a
homogeneity test based on the Cochran Q test,
and P<0.05 was considered as significant het-
erogeneity. In addition, the I? statistic was used
to assess the impact of heterogeneity on the
results and the value >50% was considered
substantial heterogeneity [20]. In the presence
of significant homogeneity, the fixed-effects
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disease [22-27], 1 trial was

< Records identified Records identified about ulcerative colitis [28],
o
= through database through other and 1 trial was about inflam-
i = =15 .
i‘g searching (n = 388) sources (n ) matory bowel disease [29].
'ﬁ Seven trials were from devel-
2 oped countries [22-25, 27-29],
— Y Y and only one trial were from
R Records after duplicates removed Brazil [26]. A total of 572 IBD
=170 . .
(n ) patients were randomly assi-
2 gned, of whom 296 patients
§ il received AZA or 6-MP treat-
E Records screened Records excluded ment, and 276 patients rece-
(n=233) (n=204) ived 5-ASA treatment.
Methodological qualities
— v Full-text articles
. luded .
Full-text articles with reasons (n =21): All the trials stated random
2 assesse(:f_"zrg‘;"g'b"'ty > No control n=1 allocation and reported with-
e — Self comparison n=1
.-g’ Other comparison n=5 drawalland -dropout (Table 2).
O Meta-analysis n=4 Two trial did not report the
v Commeantary n=9 method of blind [27, 29], and
L X Duplicate trial n=1 .
G Studies included in one trial used the method
qualitative synthesis (n =8) of open-label [22]. Five trials
reported allocation conceal-
o il ment and intention-to-treat
g — _ Figure 1. Flow chart of the analysis [21-23, 26, 28]. Only
E Studies included in search strategy_ . .
g quantitative synthesis one trial did not reported sam-
= (meta-analysis) (n =8) ple sizes [24]. Baseline com-
parability was achieved in all
the trials.
model was applied. If any heterogeneity exist- Meta-analysis of clinical relapse rate

ed, random-effects model was employed.
The results of the meta-analysis comparing

Results AZA/6-MP vs. 5-ASA for the clinical relapse rate

in IBD are summarized in Figure 2A. Six studies
Description of studies were included, with a total of 218 patients

being treated with AZA/6-MP. Mean efficacy
The initial search strategy identified 403 poten- (pooled data) with AZA/6-MP was 27.1% and
tially eligible papers through database. 170 35.4% in 5-ASA group. The RR for this compari-
papers were excluded because of duplication. son was 0.72 (95% Cl: 0.55-0.95, P=0.02), re-
204 studies were excluded because, although sults being statistically homogeneous (x°=
the title suggested that they could fulfill the 9.32, P=0.16, ?=36%). Subgroup analysis was
inclusion criteria, the detailed review of the used to evaluate the efficacy according to dif-
abstract finally ruled them out. The remaining ferent disease. The pooled RR was 0.74 (95% Cl
29 studies were evaluated for the full text. Nine =0.46-0.98, n=6) for CD patients, and the
studies were enrolled, but one more studies pooled RR was 0.35 (95% Cl =0.13-0.97, n=1)

was considered duplicate reports and therefore

) ) for UC patients.
excluded [21]. Eventually, we included 8 trials

in our meta-analysis (Figure 1 and Table 1) Meta-analysis of remission rate
[22-29].

The results of the meta-analysis comparing
All the eligible trials were based on RCTs. AZA/6-MP vs. 5-ASA for the remission rate in
Among the 8 trials, 6 trials were about Crohn’s IBD are summarized in Figure 2B. Three stud-
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Table 1. The characteristics of the included trials

Number of  Sex Disease
Country Patients Desige Outcomes Intervention (duration) ) Age (year) duration
Patients  (M/F)
(year)
Ardizzone S Italy CD, 18~70 years, underwent Open-label, randomised CRR, Surgical relapse, AEs AZA 2.0 mg/kg/day, 2 years 71 45/26 NR NR
2004 [22] surgery controlled trial Mesalazine 3 g/day, 2 years 71 50/21 NR NR
Hanauer SB USA CD, underwent ileocolic resection Multicentre, randomized, CRR, ERR AEs 6-MP 50 mg/day, 2 years 47 23/24 349+115 9.417.8
2004 [23] double-blind, double-dum- .
my, controlled trial Mesalazine 3 g/day, 2 years 44 19/25 34.1+10.9 10.0+8.8
Herfarth H 2006  Germany CD after surgery Multicentre, randomised, CRR, Therapeutic failure, AEs AZA 2.0~2.5 mg/kg/day, 1 18 NR NR NR
[24] double-blind, double- year
dummy trial Mesalazine 4 g/day, 1 year 19 NR NR NR
Reinisch W 2010  Austria  CD with moderate or severe Multicentre, randomised, CRR, ERR, TF, CDEIS, IBDQ AZA 2.0~2. mg/kg/day, 1 year 41 24/17 35.5+13.6 NR
[25] endoscopic recurrence, 18~70 double-blind, double- score, AEs Mesalazine 4 g/day, 1 year 37 20/17 36.0+10.7 NR
years, CDAI score <200 dummy trial
de Souza GS Brazil CD, 18~65 years Randomised, investigator-  Hospitalization proportion, AZA 2.0-3.0 mg/kg/day, 3 36 18/18 36+12.5 5.842.9
2013 [26] blind, controlled trial AEs years
Mesalazine 3.2 g/day, 3 years 36 17/19 38125 5.9+2.7
Savarino E 2013 Italy CD undergoing resection, Randomized, three-armed, ERR, CRR, IBDQ, Radiologi-  AZA 2 mg/kg every day, 2 17 9/8 49 79
[27] unblinded controlled trial cal relapse, CDAI, CRP, AEs years
Mesalamine, 3 g/day, 2 years 18 8/10 46 6.9
Ardizzone S Italy Active steroid dependent UC, Randomised, investigator-  CER, Remission rate, Powell- AZA 2 mg/kg/day, 0.5 year 36 20/16 43+14 5.4+4.6
2006 [28] Powell-Tuck index >8 and Baron  blind, controlled trial Tuck index, Baron index, AEs  pjesalazine 3.2 g/day, 0.5 36 19/17 45417 5.645.5
index >2
year
Maté-Jiménez J Spain  Steroid-dependent IBD, 15~70 Single-centre, randomised, CER, Remission rate, AEs 6-MP 1.5 mg/kg/day + predni- 30 (UC:14, 14/16 38 (25-60) UC:3.4+2
2000 [29] years controlled trial sone, 2 years CD:16) CD:4.5+3
Mesalazine 3 g/day + predni- 15 (UC:8, 9/6 39 (19-65) UC:3.5+4
sone, 3 years CD:7) CD:3.5+2

Note: IBD: inflammatory bowel disease; UC: ulcerative colitis; CD: Crohn’s disease; AZA: Azathioprine; 6-MP: 6-Mercaptopurine; CDAI: Crohn’s disease activity index; CRR: clinical relapse rate; CER: clinical and endoscopic remission; ERR:
Endoscopic Recurrence Rate; TF: Therapeutic failure; CDEIS: Crohn’s Disease Endoscopic Index of Severity; IBDQ: Infammatory Bowel Disease Questionnaire; AEs: adverse events.
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Table 2. The methodological quality of the included trials

o . Dropout/ Allocation Sample size Baseline
Randomization  Blind withdrawal concealment calculation compatability

Ardizzone S 2004 [22] 1 0 1 0 1 1 1
Hanauer SB 2004 [23] 1 1 1 1 1 1 1
Herfarth H 2006 [24] 1 1 1 NR NR NR NR
Reinisch W 2010 [25] 1 1 1 1 1 1 Partial*
de Souza GS 2013 [26] 1 1 1 1 1 1 1
Savarino E 2013 [27] 1 0 1 1 1 1 1
Ardizzone S 2006 [28] 1 1 1 1 1 1 1

Maté-Jiménez J 2000 [29] 1 NR 1 NR NR 1 1
*Baseline characteristics were similar between two groups apart from CDAI score and disease behavior. 1: high quality; O: low
quality; NR: not report.

A AZAB-MP  Mesalamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1CD
Ardizzone S 2004 12 69 20 71 27.2% 0.62 [0.33, 1.16] -7
Hanauer SB 2004 23 47 25 44 35.6% 0.86 [0.58, 1.27] -
Herfarth H 2006 3 18 7 19 9.4% 0.45[0.14, 1.49] -
Maté-Jiménez J 2000 7 15 1 1 3.7% 0.63 [0.24, 1.62] 1
Reinisch W 2010 0 41 4 37 6.5% 0.10[0.01, 1.81] ) i
Savarino E 2013 11 17 9 18 121%  1.29[0.72,2.31] ™
Subtotal (95% Cl) 207 190 94.5% 0.74 [0.56, 0.98] ¢
Total events 56 66

Heterogeneity: Chi2 = 7.02, df = 5 (P=0.22); 12 = 29%
Test for overall effect: Z = 2.09 (P=0.04)

11.2UC
Maté-Jiménez J 2000 3 11 2 2 55%  0.35[0.13,0.97] —
Subtotal (95% CI) 11 2 55%  0.35[0.13,0.97] N
Total events 3 2

Heterogeneity: Not applicable
Test for overall effect: Z = 2.02 (P=0.04)

Total (95% Cl) 218 192 100.0% 0.72 [0.55, 0.95]
Total events 59 68 *
Heterogeneity: Chi? = 9.32, df =6 (P=0.16); I? = 36% ) ) ) ‘
Test for overall effect: Z = 2.37 (P=0.02) 0.005 04 1 10 200
Test for subgroup differences: Chi? = 1.97, df = 1 (P=0.16); I = 49.2% Favours [AZA/6-MP] Favours [Mesalamine]
B AZA/6-MP Mesalamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.21CD
Maté-Jiménez J 2000 15 16 1 7 12.7%  6.56 [1.06, 40.46] -
Subtotal (95% CI) 16 7 127%  6.56 [1.06, 40.46] ——
Total events 15 1

Heterogeneity: Not applicable
Test for overall effect: Z = 2.03 (P=0.04)

1.2.2UC

Ardizzone S 2004 19 36 7 36 64.0% 2.71[1.30, 5.65] ——
Maté-Jiménez J 2000 11 14 2 8 23.3% 3.14 [0.92, 10.76] ——
Subtotal (95% Cl) 50 44 87.3% 2.83[1.51, 5.31) -
Total events 30 9

Heterogeneity: Chi? = 0.04, df = 1 (P=0.84); I = 0%
Test for overall effect: Z = 3.23 (P=0.001)

Total (95% CI) 66 51 100.0% 3.30[1.80, 6.05] -

Total events 45 10

Heterogeneity: Chi2 = 0.83, df = 2 (P=0.66); 12 = 0% t | |

Test for overall effect: Z = 3.87 (P=0.0001) 0.01 0.1 . 1 10 100
Test for subgroup differences: Chi2 = 0.73, df = 1 (P=0.39); 12 = 0% Favours [Mesalamine] Favours [AZA/6-MP]

Figure 2. Meta-analysis of randomized clinical trials evaluating the efficacy of AZA/6-MP and mesalazine for the
clinical relapse rate (A) and the remission rate (B).

1931 Int J Clin Exp Med 2017;10(2):1927-1936



AZA/6-MP vs. 5-ASA in treatment of IBD

A

AZAB-MP Mesalamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hanauer SB 2004 20 47 28 44 35.0% 0.67 [0.45, 1.00]
Reinisch W 2010 19 30 11 32 30.2% 1.84 [1.06, 3.20] &
Savarino E 2013 11 17 15 18 34.8% 0.78[0.52, 1.17]
Total (95% CI) 94 94 100.0% 0.96 [0.55, 1.67]
Total events 50 54

Heterogeneity: Tau? = 0.19; Chi2 = 9.27, df = 2 (P=0.010); I2 = 78%
Test for overall effect: Z = 0.16 (P=0.87)

B

T T T

0.2 0.5 1 2 5
Favours [AZA/6-MP] Favours [Mesalamine]

AZAIB-MP Mesalamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hanauer SB 2004 16 47 20 44  586%  0.75[0.45 1.25] ——
Savarino E 2013 13 17 15 18  41.4%  0.92[0.66, 1.28] —
Total (95% ClI) 64 62 100.0% 0.82[0.59, 1.13] i
Total events 29 35
Heterogeneity: Chi? = 0.56, df = 1 (P=0.45); I2 = 0% 0‘5 0*7 ] 1*5 2
Test for overall effect: Z = 1.21 (P=0.22). Favours [Mesalamine] Favours [AZA/6-MP]
C AZA/B-MP Mesalamine Risk Ratio Risk Ratic
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ardizzone S 2004 15 69 6 69 8.0% 2.50[1.03, 6.086] =
Ardizzone S 2006 9 36 2 36 3.5% 4.50 [1.04, 19.39]
de Souza GS 2013 3 36 1 36 1.6% 3.00 [0.33, 27.50]
Hanauer SB 2004 9 47 6 44 7.2% 1.40 [0.54, 3.62] I
Herfarth H 2006 29 42 26 37 24.4% 0.98[0.73, 1.32] Rl
ReinischW 2010 34 41 32 37  286% 0.96[0.79, 1.16] il
Savarino E 2013 15 17 16 18 26.6% 0.99[0.78, 1.26]
Total (95% Cl) 288 277 100.0% 1.16[0.87, 1.55]
Total events 114 89 ) . ) ,
Heterogeneity: Tau? = 0.07; Chi? = 16.31, df =6 (P=0.01); I2 = 63% g_‘gs ojz 1 5 2'0

Test for overall effect: Z=1.02 (P=0.31)

Favours [AZA/6-MP] Favours [Mesalamine]

Figure 3. Meta-analysis of randomized clinical trials evaluating the efficacy of AZA/6-MP and mesalazine for the

endoscopic recurrence rate (A) and the radiological recu

ies were included, with a total of 66 patients
being treated with AZA/6-MP. Mean efficacy
(pooled data) with AZA/6-MP was 68.2% and
19.6% in 5-ASA group. The RR for this compari-
son was 3.30 (95% CI, 1.80-6.05), results
being statistically homogeneous (x?>=0.83,
P=0.66, ’=0%). Subgroup analysis was used to
evaluate the efficacy according to different dis-
ease. The pooled RR was 6.56 (95% Cl, 1.06-
40.46, n=1) for CD patients, and the pooled RR
was 2.83 (95% Cl, 1.51-5.31, n=2) for UC
patients.

Meta-analysis of endoscopic recurrence rate
and therapeutic failure rate

The endoscopic recurrence rate, radiological
recurrence rate and therapeutic failure rate
were only reported in CD patients. The results
of the meta-analysis comparing AZA/6-MP vs.
5-ASA for the endoscopic recurrence rate in
IBD are summarized in Figure 3A. Three stud-
ies were included, with a total of 94 patients

1932

rrence rate (B) and the adverse rate (C) in IBD.

being treated with AZA/6-MP. Mean efficacy
(pooled data) with AZA/6-MP was 53.2% and
60.0% in 5-ASA group. The RR for this compari-
son was 0.96 (95% Cl, 0.55-1.67), results being
statistically heterogeneous (x?=9.27, P=0.010,
P=78%).

Two studies reported radiological recurrence
rate. The two studies were statistically homoge-
neous (x>=0.56, P=0.45, I’=0%). The RR for
this comparison was 0.82 (95% CI, 0.59-1.13,
P=0.22), Figure 3B.

Assessment of safety

All the trials reported the adverse events [22-
29]. The adverse events mainly included fever,
headache, nasopharyngitis, leucopenia, proct-
algia, nausea, and vomiting. The results of the
meta-analysis comparing AZA/6-MP vs. 5-ASA
for the incidence rate of adverse events in IBD
are summarized in Figure 3C. Seven studies
were included, with a total of 288 patients

Int J Clin Exp Med 2017;10(2):1927-1936
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particularly, when AZA/6-MP
was compared with 5-ASA in
UC (RR=0.35; 95% Cl, 0.13-
0.97), results being statisti-
cally homogeneous. The re-
mission rate of AZA/6-MP
group was significantly higher
than that of 5-ASA group
(RR=3.30; 95% Cl, 1.80-6.05,
P=0.0001). These favorable
results were confirmed by the
non-controlled study: when
these drugs were evaluated
for the maintenance of remis-
RR sion of UC, the efficacy rate

o SE(I09[RR]) .
Lo
o
05T SO Q
; (o3
4
15 o
22—t + + t
0.005 0.1 1 10

200 was 76% [32].

Subgroups
FD CcD uc

Figure 4. Begg's funnel plot for the assessment of publication bias.

being treated with AZA/6-MP. Mean efficacy
(pooled data) with AZA/6-MP was 39.6% and
32.1% in 5-ASA group. The RR for this compari-
son was 1.16 (95% Cl, 0.87-1.55), results being
statistically heterogeneous (x>=16.31, P=0.01,
P=63%).

Publication bias

A funnel plot was provided to assess the publi-
cation bias. The funnel plot was a slightly asym-
metrical distribution (Figure 4).

Discussion

Significant advances have been made in the
therapy of IBD and new treatments are being
introduced. Randomized controlled trials show-
ing that immunomodulatory agents, such as
AZA and 6-MP, are effective in inducing and
maintaining remission of IBD [30, 31]. Meta
analysis [9] have also established the efficacy
of AZA or 6-MP in reducing the usage of ste-
roids and maintaining remission in IBD. Several
open uncontrolled and retrospective studies
showed the efficacy of AZA in active UC [9, 10,
13, 14], all reporting data suggested AZA or
6-MP’s efficacy in patients with steroid resis-
tant and steroid dependent UC.

The results of our meta-analysis comparing
AZA/6-MP with 5-ASA for the clinical relapse
rate in IBD (Figure 1), including six studies,
showed a therapeutic benefit of AZA/6-MP,
both overall (RR =0.72; 95% Cl, 0.55-0.95) and,

1933

Although a benefit of safety
has been suggested, the
magnitude of benefit remains
unclear because it always
took a long time (several months of treatment
with AZA/6-MP) to reach the maximal efficacy.
Our meta-analysis comparing AZA/6-MP with
5-ASA for the adverse rate in IBD, which includ-
ed only 288 patients treated with AZA/6-MP,
could not find a statistically significant benefit
of AZA/6-MP over 5-ASA (RR=1.16; 95% ClI,
0.87-1.55). The low sample size of the studies
(low number of studies and patients) could
explain the lack of statistically significant differ-
ences for safety assessment.

Several meta-analysis have reported the effi-
cacy of AZA/6-MP in patients with UC [33, 34].
A meta-analysis [34] showed the efficacy of
AZA/6-MP to be superior for the maintenance
of remission over placebo, but the literature
search was up to the year 2006. Another study
identified only four clinical trials and included
studies up to the year 2003 and was published
in a Japanese journal [33]. The pooled OR of
the response to AZA compared with placebo
was 1.45 and 2.26 for the induction and main-
tenance of remission, respectively [33]. How-
ever, few studies have directly compared thio-
purine therapy efficacy in UC with that in CD. It
was reported that AZA was more likely to
achieve remission in patients with UC than with
CD[14, 35]. However, Bastida et al. [36] showed
that the benefit of AZA was independent of
either CD or UC. Additionally, it was also report-
ed that patients with UC treated with AZA
responded similarly to their CD counterparts
[37, 38] and AZA led to a similar reduction in
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the number of hospitalizations and surgical
operation in CD and UC [38]. In summary, it
may be concluded that AZA seems at least as
effective in UC as in CD patients, indicating
thiopurine therapy is effective in treatment of
IBD.

The low risks of bias of the trials were acknowl-
edged according to the Jadad scale and the
Cochrane criteria. All the trials stated random
allocation and presented withdrawal and
dropout and most of them were described in
details. However, some limitations of the meta-
analysis should be commented: relatively small
number of trials and patients; uniform dis-
ease’s severity; and varied definition of dis-
ease’s response and remission to treatment
among the studies.

Taken together, our meta-analysis has con-
firmed that AZA/6-MP is more effective than
5-ASA for the prevention of relapse and induc-
ing remission in IBD. AZA/6-MP seem to be
more safe than 5-ASA for the treatment of IBD,
supporting the conclusion that thiopurine
immunossuppresants represent the first
option in the management of steroid-resistant
and steroid-dependent UC. Additionally, the
American Gastroenterology Association has
concluded that patients with steroid-depen-
dent UC should be treated with AZA or 6-MP
[39].

Acknowledgements

This work was supported by National Natural
Science Foundation of China (81403296, 81-
373786), the Outstanding Youth Foundation of
Guangdong Province colleges and universities
(YQ2015041), the Young Talents Foundation of
Guangzhou University of Chinese medicine
(QNYC20140101), and Science Program for
Overseas Scholar of Guangzhou University of
Chinese Medicine (Torch Program: XH2014-
0105).

Disclosure of conflict of interest

None.

Abbreviations

IBD, Inflammatory bowel disease; CD, Crohn’s
disease; UC, Ulcerative colitis; 5-ASA, 5-amino-

salicylic acid; AZA, azathioprine; 6-MP, 6-mer-
captopurine.

1934

Address correspondence to: Yun-Bao Pan, Depart-
ment of Pathology, Affiliated Hospital and Wuxi
Medical School, Jiangnan University, No. 200 Huihe
Road, Wuxi 214062, China. E-mail: panyunbao@out-
look.com; Feng-Bin Liu, The First Affiliated Hospital,
Guangzhou University of Chinese Medicine, Guang-
zhou 510405, China. E-mail: liufengbin2002@126.
com; Weiling He, Department of Gastrointestinal
and Pancreatic Surgery, The First Affiliated Hospital
of Sun Yat-sen University, 58 Zhongshan Road II,
Guangzhou 510080, China. E-mail: williamhel1982@
gg.com

References

[1] Faubion WA Jr, Loftus EV Jr, Harmsen WS,
Zinsmeister AR and Sandborn WJ. The natural
history of corticosteroid therapy for inflamma-
tory bowel disease: a population-based study.
Gastroenterology 2001; 121: 255-260.

[2] Kamm MA. Review article: maintenance of re-
mission in ulcerative colitis. Aliment Pharmacol
Ther 2002; 16 Suppl 4: 21-24.

[3] Rutgeerts PJ. Conventional treatment of Cro-
hn’s disease: objectives and outcomes. Infla-
mm Bowel Dis 2001; 7 Suppl 1: S2-8.

[4] Rogler G. Medical management of ulcerative
colitis. Dig Dis 2009; 27: 542-549.

[5] Lichtiger S, Present DH, Kornbluth A, Gelernt I,
Bauer J, Galler G, Michelassi F and Hanauer S.
Cyclosporine in severe ulcerative colitis refrac-
tory to steroid therapy. N Engl J Med 1994;
330: 1841-1845.

[6] D’Haens G, Lemmens L, Geboes K, Vandeputte
L, Van Acker F, Mortelmans L, Peeters M,
Vermeire S, Penninckx F, Nevens F, Hiele M
and Rutgeerts P. Intravenous cyclosporine ver-
sus intravenous corticosteroids as single ther-
apy for severe attacks of ulcerative colitis.
Gastroenterology 2001; 120: 1323-1329.

[71 Van Assche G, D’'Haens G, Noman M, Vermeire
S, Hiele M, Asnong K, Arts J, D'Hoore A,
Penninckx F and Rutgeerts P. Randomized,
double-blind comparison of 4 mg/kg versus 2
mg/kg intravenous cyclosporine in severe ul-
cerative colitis. Gastroenterology 2003; 125:
1025-1031.

[8] Park MS, Kim DH, Kim DH, Park SJ, Hong
SP, Kim TI, Kim WH and Cheon JH. Leuko-
penia Predicts Remission in Patients with
Inflammatory Bowel Disease and Behcet's
Disease on Thiopurine Maintenance. Dig Dis
Sci 2015; 60: 195-204.

[9] Steinhart AH, Baker JP, Brzezinski A and
Prokipchuk EJ. Azathioprine therapy in chronic
ulcerative colitis. J Clin Gastroenterol 1990;
12: 271-275.

[10] Lobo AJ, Foster PN, Burke DA, Johnston D and
Axon AT. The role of azathioprine in the man-

Int J Clin Exp Med 2017;10(2):1927-1936


mailto:liufengbin2002@126.com
mailto:liufengbin2002@126.com
mailto:williamhe1982@qq.com
mailto:williamhe1982@qq.com

[11]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

AZA/6-MP vs. 5-ASA in treatment of IBD

agement of ulcerative colitis. Dis Colon Rectum
1990; 33: 374-377.

Adler DJ and Korelitz Bl. The therapeutic effi-
cacy of 6-mercaptopurine in refractory ulcer-
ative colitis. Am J Gastroenterol 1990; 85: 717-
722.

George J, Present DH, Pou R, Bodian C and
Rubin PH. The long-term outcome of ulcerative
colitis treated with 6-mercaptopurine. Am J
Gastroenterol 1996; 91: 1711-1714.
Ardizzone S, Molteni P, Imbesi V, Bollani S and
Bianchi Porro G. Azathioprine in steroid-resis-
tant and steroid-dependent ulcerative colitis. J
Clin Gastroenterol 1997; 25: 330-333.

Fraser AG, Orchard TR and Jewell DP. The effi-
cacy of azathioprine for the treatment of in-
flammatory bowel disease: a 30 year review.
Gut 2002; 50: 485-489.

Sood A, Midha V, Sood N and Kaushal V. Role
of azathioprine in severe ulcerative colitis:
one-year, placebo-controlled, randomized trial.
Indian J Gastroenterol 2000; 19: 14-16.
Mantzaris GJ, Sfakianakis M, Archavlis E,
Petraki K, Christidou A, Karagiannidis A and
Triadaphyllou G. A prospective randomized ob-
server-blind 2-year trial of azathioprine mono-
therapy versus azathioprine and olsalazine for
the maintenance of remission of steroid-de-
pendent ulcerative colitis. Am J Gastroenterol
2004; 99: 1122-1128.

Liberati A, Altman DG, Tetzlaff J, Mulrow C,
Ggtzsche PC, loannidis JPA, Clarke M, De-
vereaux PJ, Kleijnen J and Moher D. The
PRISMA Statement for Reporting Systematic
Reviews and Meta-Analyses of Studies That
Evaluate Health Care Interventions: Expla-
nation and Elaboration. PLoS Medicine 2009;
6: €1000100.

Moher D, Liberati A, Tetzlaff J and Altman DG.
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Sta-
tement. PLoS Medicine 2009; 6: e1000097.
Jadad AR, Moore RA, Carroll D, Jenkinson C,
Reynolds DJ, Gavaghan DJ and McQuay HJ.
Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control
Clin Trials 1996; 17: 1-12.

Vianna DM and Brandao ML. Anatomical con-
nections of the periaqueductal gray: specific
neural substrates for different kinds of fear.
Braz J Med Biol Res 2003; 36: 557-566.
Reinisch W, Angelberger S, Petritsch W,
Herrlinger K, Shonova O, Lukas M, Bar-Meir S,
Schwab M, Greinwald R, Mueller R and Stange
E. A double-blind, double-dummy, randomized,
controlled, multicenter trial on the efficacy and
safety of azathioprine vs mesalamine for pre-
vention of clinical relapses in Crohn’s disease
patients with postoperative moderate or se-

1935

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

vere endoscopic recurrence. Gastroenterology
2008; 134: A70-A70.

Ardizzone S, Maconi G, Sampietro GM, Russo
A, Radice E, Colombo E, Imbesi V, Molteni M,
Danelli PG and Taschieri AM. Azathioprine and
mesalamine for prevention of relapse after
conservative surgery for Crohn’s disease.
Gastroenterology 2004; 127: 730-740.
Hanauer SB, HKorelitz BIl, Rutgeerts P,
Peppercorn MA, Thisted RA, Cohen RD and
Present DH. Postoperative maintenance of
Crohn’s disease remission with 6-mercaptopu-
rine, mesalamine, or placebo: a 2-year trial.
Gastroenterology 2004; 127: 723-729.
Herfarth H, Tjaden C, Lukas M, Obermeier F,
Dilger K, Muller R and Schélmerich J. Adverse
events in clinical trials with azathioprine and
mesalamine for prevention of postoperative
recurrence of Crohn’s disease. Gut 2006; 55:
1525-1526.

Reinisch W, Angelberger S, Petritsch W,
Shonova O, Lukas M, Bar-Meir S, Teml A,
Schaeffeler E, Schwab M and Dilger K. Azath-
ioprine versus mesalazine for prevention of
postoperative clinical recurrence in patients
with Crohn’s disease with endoscopic recur-
rence: efficacy and safety results of a ran-
domised, double-blind, double-dummy, multi-
centre trial. Gut 2010; 59: 752-759.

de Souza GS, Vidigal FM, Chebli LA, da Rocha
Ribeiro TC, Furtado MCV, de Lima Pace FH, de
Miranda Chaves LD, de Oliveira Zanini KA,
Gaburri PD and de Azevedo Lucca F. Effect of
azathioprine or mesalazine therapy on inci-
dence of re-hospitalization in sub-occlusive il-
eocecal Crohn’s disease patients. Med Sci
Monit 2013; 19: 716-722.

Savarino E, Bodini G, Dulbecco P, Assandri L,
Bruzzone L, Mazza F, Frigo A, Fazio V, Marabotto
E and Savarino V. Adalimumab is more effec-
tive than azathioprine and mesalamine at pre-
venting postoperative recurrence of Crohn’s
disease: a randomized controlled trial. Am J
Gastroenterol 2013; 108: 1731-1742.
Ardizzone S, Maconi G, Russo A, Imbesi V,
Colombo E and Porro GB. Randomised con-
trolled trial of azathioprine and 5-aminosali-
cylic acid for treatment of steroid dependent
ulcerative colitis. Gut 2006; 55: 47-53.
Maté-Jiménez J, Hermida C, Cantero-Perona J
and Moreno-Otero R. 6-mercaptopurine or
methotrexate added to prednisone induces
and maintains remission in steroid-dependent
inflammatory bowel disease. Eur J Gastro-
enterol Hepatol 2000; 12: 1227-1233.
Pearson DC, May GR, Fick G and Sutherland
LR. Azathioprine for maintaining remission of
Crohn’s disease. Cochrane Database Syst Rev
2000; CDO00067.

Int J Clin Exp Med 2017;10(2):1927-1936



(31]

(32]

[33]

[34]

[35]

AZA/6-MP vs. 5-ASA in treatment of IBD

Sandborn W, Sutherland L, Pearson D, May G,
Modigliani R and Prantera C. Azathioprine or
6-mercaptopurine for inducing remission of
Crohn’s disease. Cochrane Database Syst Rev
2000; CD0O00545.

Gisbert JP, Linares PM, McNicholl AG, Mate J
and Gomollon F. Meta-analysis: the efficacy of
azathioprine and mercaptopurine in ulcerative
colitis. Aliment Pharmacol Ther 2009; 30:
126-137.

Ohno K, Masunaga Y, Ogawa R, Hashiguchi M
and Ogata H. [A systematic review of the clini-
cal effectiveness of azathioprine in patients
with ulcerative colitis]. Yakugaku Zasshi 2004;
124: 555-560.

Timmer A, McDonald JW and Macdonald JK.
Azathioprine and 6-mercaptopurine for main-
tenance of remission in ulcerative colitis. Co-
chrane Database Syst Rev 2007; CDO00478.

Kull E and Beau P. [Compared azathioprine ef-
ficacy in ulcerative colitis and in Crohn’s dis-
ease]. Gastroenterol Clin Biol 2002; 26: 367-
371.

1936

(36]

(37]

(38]

(39]

Bastida Paz G, Nos Mateu P, Aguas Peris
M, Beltran Niclos B, Rodriguez Soler M and
Ponce Garcia J. [Optimization of immunomod-
ulatory treatment with azathioprine or 6-mer-
captopurine in inflammatory bowel disease].
Gastroenterol Hepatol 2007; 30: 511-516.
Verhave M, Winter HS and Grand RJ.
Azathioprine in the treatment of children with
inflammatory bowel disease. J Pediatr 1990;
117: 809-814.

Gisbert JP, Nino P, Cara C and Rodrigo L.
Comparative effectiveness of azathioprine in
Crohn’s disease and ulcerative colitis: pro-
spective, long-term, follow-up study of 394 pa-
tients. Aliment Pharmacol Ther 2008; 28: 228-
238.

Lichtenstein GR, Abreu MT, Cohen R, Tremaine
W and American Gastroenterological A. Ameri-
can Gastroenterological Association Institute
technical review on corticosteroids, immuno-
modulators, and infliximab in inflammatory
bowel disease. Gastroenterology 2006; 130:
940-987.

Int J Clin Exp Med 2017;10(2):1927-1936



