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Abstract
AIM: To evaluate the efficacy and tolerability of herbal 
medicines in inflammatory bowel disease (IBD) by con-
ducting a meta-analysis.

METHODS: Electronic databases were searched for 
studies investigating efficacy and/or tolerability of herbal 
medicines in the management of different types of IBD. 
The search terms were: “herb” or “plant” or “herbal” 
and “inflammatory bowel disease”. Data were collected 
from 1966 to 2013 (up to Feb). The “clinical response”, 
“clinical remission”, “endoscopic response”, “endoscopic 
remission”, “histological response”, “histological remis-
sion”, “relapse”, “any adverse events”, and “serious 

adverse events” were the key outcomes of interest. We 
used the Mantel-Haenszel, Rothman-Boice method for 
fixed effects and DerSimonian-Laird method for ran-
dom-effects. For subgroup analyses, we separated the 
studies by type of IBD and type of herbal medicine to 
determine confounding factors and reliability. 

RESULTS: Seven placebo controlled clinical trials met 
our criteria and were included (474 patients). Com-
parison of herbal medicine with placebo yielded a 
significant RR of 2.07 (95%CI: 1.41-3.03, P  = 0.0002) 
for clinical remission; a significant RR of 2.59 (95%CI: 
1.24-5.42, P  = 0.01) for clinical response; a non-signif-
icant RR of 1.33 (95%CI: 0.93-1.9, P  = 0.12) for endo-
scopic remission; a non-significant RR of 1.69 (95%CI: 
0.69-5.04) for endoscopic response; a non-significant 
RR of 0.64 (95%CI: 0.25-1.81) for histological remis-
sion; a non-significant RR of 0.86 (95%CI: 0.55-1.55) 
for histological response; a non-significant RR of 0.95 
(95%CI: 0.52-1.73) for relapse; a non-significant RR 
of 0.89 (95%CI: 0.75-1.06, P  = 0.2) for any adverse 
events; and a non-significant RR of 0.97 (95%CI: 
0.37-2.56, P  = 0.96) for serious adverse events.

CONCLUSION: The results showed that herbal medi-
cines may safely induce clinical response and remis-
sion in patients with IBD without significant effects on 
endoscopic and histological outcomes, but the number 
of studies is limited to make a strong conclusion.

© 2013 Baishideng. All rights reserved.

Key words: Herbal medicine; Inflammatory bowel dis-
ease; Efficacy; Relapse; Adverse events; Meta-analysis

Core tip: Meta-analysis of seven controlled trials involv-
ing 474 patients demonstrated that herbal medicines 
may safely induce clinical response and remission in 
patients with inflammatory bowel disease without 
significant effects on endoscopic and histological out-
comes. The results of sub-analyses based on plant 
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type demonstrated that induction of clinical remis-
sion was obtained only by Artemisia absinthium and 
Boswellia serrata  and induction of clinical response 
was gained by only Aloe vera  and Triticum Aestivum. 
Boswellia serrata  in one study evaluating recurrence 
rate did not cause prevention of relapse. Induction of 
adverse events by none of the plants was significant 
compared to that of placebo.

Rahimi R, Nikfar S, Abdollahi M. Induction of clinical re-
sponse and remission of inflammatory bowel disease by use of 
herbal medicines: A meta-analysis. World J Gastroenterol 2013; 
19(34): 5738-5749  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i34/5738.htm  DOI: http://dx.doi.
org/10.3748/wjg.v19.i34.5738

INTRODUCTION
Inflammatory bowel disease (IBD) is a group of  inflam-
matory conditions of  gastrointestinal tract with two major 
types including ulcerative colitis (UC) and Crohn’s disease 
(CD) and some atypical forms like collagenous colitis 
and intractable colitis. Many etiological factors have been 
implicated to play role in IBD; the most important one 
is immunological disturbances. Different drug categories 
are used for the management of  IBD like aminosalicy-
lates[1], corticosteroids[2], anti-tumor necrosis factor alpha 
drugs[3,4], antibiotics[5,6], probiotics[7,8], and immunosup-
pressants[9]. Because of  lack of  desirable efficacy and 
poor tolerability of  these drugs, approach toward com-
plementary and alternative medicines especially herbal 
medicines for the management of  IBD are increas-
ing[10,11]. Besides many in vivo studies[12-14], the efficacy and 
tolerability of  herbal medicines in IBD have been inves-
tigated through several clinical trials. In this paper, all of  
these clinical trials were retrieved and a meta-analysis was 
performed to obtain conclusive results about efficacy and 
tolerability of  herbal medicines for the management of  
IBD.

MATERIALS AND METHODS
Methods
The procedures performed in this meta-analysis are in 
accordance with recent guidelines for the reporting of  
meta-analysis (PRISMA guidelines).

Data sources and searches
PubMed, Scopus, Web of  Science, and Cochrane Central 
Register of  Controlled Trials were searched for studies 
evaluating efficacy and/or tolerability of  herbal medi-
cines in any types of  IBD. Data were collected from 1966 
to 2013 (up to Feb). The search terms were: “herb” or 
“plant” or “herbal” and “inflammatory bowel disease”. 
There was no language restriction. The reference list 
from retrieved articles was also reviewed for additional 

applicable studies.

Study selection 
Controlled trials evaluating the efficacy and/or toler-
ability of  herbal medicines in patients with any types of  
IBD were considered. The “clinical response”, “clinical 
remission”, “endoscopic response”, “endoscopic remis-
sion”, “histological response”, “histological remission”, 
“relapse”, “any adverse events”, and “serious adverse 
events” were the key outcomes of  interest. All published 
studies as well as abstracts presented at meetings were 
evaluated. Two reviewers independently examined the 
title and abstract of  each article to eliminate duplicates, 
reviews, case studies, and uncontrolled trials. 

The reviewers independently extracted data on pa-
tients’ characteristics, therapeutic regimens, dosage, trial 
duration, and outcome measures. There was no disagree-
ment between reviewers.

Quality assessment
Jadad score, which indicates the quality of  the studies 
based on their description of  randomization, blinding, 
and dropouts (withdrawals) was used to assess the meth-
odological quality of  trials[15]. The quality scale ranges 
from 0 to 5 points with a low quality report of  score 2 or 
less and a high quality report of  score at least 3.

Statistical analysis
Data from selected studies were extracted in the form 
of  2 × 2 tables by study characteristics. Included stud-
ies were weighted and pooled. Data were analyzed using 
StatsDirect software version 2.7.9. RR and 95%CI were 
calculated using Mantel-Haenszel, Rothman-Boice (for 
fixed effects) or Der Simonian-Laird (for random effects) 
methods. The Cochran Q test was used to test hetero-
geneity and P < 0.05 considered significant. In case of  
heterogeneity or few included studies, the random effects 
model was used. Funnel plot was used as publication bias 
indicator.

RESULTS
The electronic searches yielded 1224 items; 698 from 
PubMed, 5 from Cochrane Central, 35 from Web of  Sci-
ence, and 355 from Scopus. Of  those, 41 trials were scru-
tinized in full text.

Thirty four reports were considered ineligible. Thus, 
7 trials were included in the analysis represented 474 
patients (Figure 1)[16-22]. From these 7 studies, 5 obtained 
Jadad score of  4 or more[16,17,20-22] and remaining two 
gained Jadad score of  2[18,19] (Table 1). Among studies 
included, 3 investigated the efficacy and/or tolerability 
of  herbal medicines in CD[18-20], 3 in UC[16,17,22] and 1 in 
collagenous colitis[21]. Five plants were investigated in 7 
included studies: Aloe vera[16], Andrographis paniculata[17], 
Artemisia absinthium[18,19], and Boswellia serrata[20,21], and Triti-
cum aestivum[22]. Induction of  treatment was investigated 
in six studies and duration of  these studies is between 4 
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and 10 wk[16-19,21,22]. Maintenance of  remission was evalu-
ated in one study and duration of  this study was 52 wk[20]. 
Scientific name of  plant(s) used in herbal medicine, study 
design, inclusion and exclusion criteria, interventions, 
concomitant medications, patients’ characteristics, dura-
tion of  study and definition of  outcomes investigated in 
each included study have been shown in Table 1. Results 
of  investigated outcomes for each included study have 
been demonstrated in Table 2. 

Efficacy
Clinical remission: The summary for RR of  clinical 
remission in IBD patients for four included trials com-
paring herbal medicines to placebo[16,17,19,21] was 2.07 with 
95%CI: 1.41-3.03 (P = 0.0002, Figure 2A). The Cochrane 
Q test for heterogeneity indicated that the studies are not 

heterogeneous (P = 0.08, Figure 2B) and could be com-
bined, thus fixed effects for individual and summary of  
RR was applied. Regression of  normalized effect vs preci-
sion for all included studies for clinical remission in IBD 
patients among herbal medicines vs placebo therapy was 
2.02 (95%CI: 0.37-3.67, P = 0.03 and Kendall’s tau = 1, P 
= 0.08 (Figure 2C).

The RR of  clinical remission in patients with CD[19] 
was 27 with 95%CI: 3.23-260.81, a significant RR.

The summary for RR of  clinical remission in UC pa-
tients for two included trials comparing herbal medicines 
to placebo[16,17] was 1.59 with 95%CI: 0.8-3.15 (P = 0.18, 
Figure 3A). The Cochrane Q test for heterogeneity indi-
cated that the studies are not heterogeneous (P = 0.28, 
Figure 3B) and could be combined but because of  few 
included studies random effects for individual and sum-
mary of  RR was applied. Regression of  normalized effect 
vs precision for all included studies for clinical remission 
in UC patients could not be calculated because of  too 
few strata.

Based on plant type, RR of  clinical remission was 
significant for Artemisia absinthium (27.00; 95%CI: 
3.23-260.81) and Boswellia serrata (2.34; 95%CI: 1.02-6.07) 
and non-significant for Aloe vera and Andrographis panicu-
lata (Table 3).

Clinical response: The summary for RR of  clinical re-
sponse in IBD patients for five included trials comparing 
herbal medicines to placebo[16-19,22] was 2.59 with 95%CI: 
1.24-5.42 (P = 0.01, Figure 4A). The Cochrane Q test 
for heterogeneity indicated that the studies are heteroge-
neous (P = 0.08, Figure 4B) and could not be combined, 
thus the random effects for individual and summary of  
RR was applied. Regression of  normalized effect vs preci-
sion for all included studies for clinical response in IBD 
patients was 2.33 (95%CI: 1.55-3.11, P = 0.003) and Ken-
dall’s tau = 0.8, P = 0.08 (Figure 4C).

The summary for RR of  clinical response in CD pa-
tients for two included trials[18,19] was 9.61 with 95%CI: 

  Herbal product IBD type Study Patients reported AE Clinical efficacy Endoscopic efficacy Histological efficacy Recurrence 
relapseAny AE Serious AE Clinical 

remission
Clinical 
response

Endoscopic 
remission 

Endoscopic 
response

Histological 
remission 

Histological 
response

  Aloe vera UC 16 H: 6/30 - H: 9/ 30 H: 14/30 H: 7/26 H: 12/26 H: 6/21 H: 14/21 -
C: 4/14 C: 1/14 C: 2/14 C: 2/11 C: 3/11 C: 4/9 C: 7/9

  Andrographis paniculata UC 17 H: 84/149 H: 4/149 H: 53/148 H: 78/148 H: 65/148 - - - -
C: 45/75 C: 2/75 C: 19/75 C: 30/75 C: 25/75

  Artemisia absinthium CD 18 - H: 0/10 - H: 8/10 - - - - -
C: 0/10 C: 2/10

  Artemisia absinthium CD 19 - - H: 13/20 H: 18/20 - - - - -
C: 0/20 C: 0/20

  Boswellia serrata CD 20 H: 29/42 H: 4/42 - - - - - - H: 14/42
C: 34/40 C: 4/40 C: 14/40

  Boswellia serrata Collagenous 
colitis 

21 H: 2/16 H: 0/16 H: 10/16 - - - - - -
C: 1/15 C: 0/15 C: 4/15

  Triticum aestivum UC 22 - - - H: 10/11 - - - - -
C: 5/12

Table 2  Results for outcomes investigated for each included studies

AE: Adverse event; C: Control; CD: Crohn’s disease; H: Herbal product; UC: Ulcerative colitis; IBD: Inflammatory bowel disease.

1224 potentially relevant reports identified and 
screened for retrieval from electronic search:
   698 PubMed
   5 Cochrane central
   35 Web of Science
   486 Scopus

597 excluded because of duplication:
480 reports excluded on the basis of title 
and abstract
99 excluded because they were reviews

41 reports excluded upon full text search:
   6 other end points measured
   7 uncontrolled
   8 control group received 5-ASA not 
placebo
   20 treatment with plant-isolated 
phytochemical

48 reports retrieved

7 eligible randomized controlled clinical 
trials included in the meta-analysis

Figure 1  Flow diagram of the study selection process. ASA: Aminosalicylic 
acid.
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0.73-126.15 (P = 0.09, Figure 5A). The Cochrane Q test 
for heterogeneity indicated that the studies are not het-
erogeneous (P = 0.08, Figure 5B) and could be combined 
but because of  few included studies the random effects 
for individual and summary of  RR was applied. Regres-
sion of  normalized effect vs precision for all included 
studies for clinical response in CD patients could not be 
calculated because of  too few strata.

The summary for RR of  clinical response in UC 

patients for three included trials comparing herbal medi-
cines to placebo[16,17,22] was 1.67 with 95%CI: 1.06-2.65 (P 
= 0.03, Figure 6A). The Cochrane Q test for heterogene-
ity indicated that the studies are not heterogeneous (P = 
0.22, Figure 6B) and could be combined but because of  
few included studies the random effects for individual 
and summary of  RR was applied. Regression of  normal-
ized effect vs precision for all included studies for clinical 
response in UC patients among herbal medicines vs pla-

  Plant IBD type Study Patients reported AE Clinical efficacy Endoscopic efficacy Histological efficacy Recurrence 
relapseAny AE Serious AE Clinical remission Clinical response Endoscopic 

remission
Endoscopic 
response

Histological 
remission

Histological 
response

 Aloe vera UC 16 0.70 (0.25-2.08) -   4.20 (0.84-24.84) 3.27 (1.06-12.13) 1.48 (0.44-5.84) 1.69 (0.69-5.04) 0.64 (0.25-1.81) 0.86 (0.55-1.55) -
 Andrographis 
 paniculata

UC 17 0.94 (0.75-1.20) 1.01 (0.22-4.65)   1.41 (0.92-2.23) 1.32 (0.98-1.84) 1.32 (0.93-1.93) - - - -

 Artemisia 
 absinthium

CD 18 - 1.00 (0.06-16.69) - 9.61 (0.73-126.15), 
P = 0.09

- - - - -

CD 19 - - 27.00 (3.23-260.81) - - - - -
 Boswellia 
 serrata

CD 20 0.82 (0.66-1.04), 
P = 0.11

0.95 (0.27-3.31), 
P = 0.94

- - - - - - 0.95 (0.52-1.73)

Collage-
nous colitis

21   2.34 (1.02-6.07) - - - - - -

 Triticum 
 aestivum

UC 22 - - - 2.18 (1.19-4.78) - - - - -

Table 3  Results obtained from sub-analyses based on plant type

Results are expressed as relative risk (95%CI). AE: Adverse event; CD: Crohn’s disease; UC: Ulcerative colitis; IBD: Inflammatory bowel disease.
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Omer et al [19]

Madisch et al [21]

Sandborn et al [17]
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  4.20 (0.84-24.84)
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Figure 2  Individual and pooled relative risk (A), heterogeneity indicators (B) and publication bias indicators (C) for the outcome of “clinical remission” in 
the studies considering herbal medicines comparing to placebo therapy in inflammatory bowel disease patients. 
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cebo therapy could not be calculated because of  too few 
strata.

Based on plant type, RR of  clinical response was sig-
nificant for Aloe vera (3.27; 95%CI: 1.06-12.13) and Triti-
cum aestivum (2.18; 95%CI: 1.19-4.78) and non-significant 
for Andrographis paniculata and Artemisia absinthium (Table 3).

Endoscopic remission: The summary for RR of  endo-
scopic remission in IBD patients for two included trials 
(all of  the patients in these studies had UC) comparing 
herbal medicines to placebo[16,17] was 1.33 with 95%CI: 
0.93-1.9 (P = 0.12, Figure 7A). The Cochrane Q test for 
heterogeneity indicated that the studies are not heteroge-
neous (P = 0.87, Figure 7B) and could be combined but 
because of  few included studies random effects for indi-
vidual and summary of  RR was applied. Regression of  
normalized effect vs precision for all included studies for 
endoscopic remission in IBD (UC) patients could not be 
calculated because of  too few strata.

Based on plant type, RR of  endoscopic remission was 
non-significant for Aloe vera (1.48; 95%CI: 0.44-5.84) and 
Andrographis paniculata (1.32; 95%CI: 0.93-1.93) (Table 3).

Endoscopic response: The RR of  endoscopic response 
in UC patients comparing herbal medicines with pla-

cebo[16] was 1.69 with 95%CI: 0.69-5.04, a non-significant 
RR.

Histological remission: The RR of  histological remis-
sion in IBD (UC) patients comparing herbal medicines 
with placebo[16] was 0.64 with 95%CI: 0.25-1.81, a non-
significant RR.

Histological response: The RR of  histological response 
in UC patients comparing herbal medicines with placebo[16] 
was 0.86 with 95%CI: 0.55-1.55, a non-significant RR. 

P- Reviewers  Bener A    S- Editor  Wen LL    L- Editor  Cant MR    E- Editor  Li JY  

P- Reviewers  Bener A    S- Editor  Song XX    L- Editor  Stewart GJ    E- Editor  Li JY
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Figure 3  Individual and pooled relative risk (A) and heterogeneity indica-
tors (B) for the outcome of “clinical remission” in the studies consider-
ing herbal medicines comparing to placebo therapy in ulcerative colitis 
patients.

Langmead et al [16]

Krebs et al [18]

Omer et al [19]

Ben-Arye et al [22]

Sandborn et al [17]

Combined (random)

3.27 (1.06-12.13)

4.00 (1.39-14.47)

37.00 (4.54-354.59)

2.18 (1.19-4.78)

1.32 (0.98-1.84)

2.59 (1.24-5.42)

0.5   1    2      5   10               100             1000
                    Relative risk (95%CI)

Relative risk meta-analysis plot (random effects)A

B L'Abbe plot (symbol size represents sample size)
100

80

60

40

20

0

Ex
pe

rim
en

ta
l p

er
ce

nt
 (

%
)

0                20               40              60               80             100
                                Control percent (%)

C

-3.0                        -0.5                          2.0                         4.5
                                   Log (relative risk)

SE

0.0

0.5

1.0

1.5

Bias assessment plot

Figure 4  Individual and pooled relative risk (A), heterogeneity indica-
tors (B) and publication bias indicators (C) for the outcome of “clinical 
response” in the studies considering herbal medicines comparing to pla-
cebo therapy in inflammatory bowel disease patients.
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Relapse: The RR of  relapse in CD patients comparing 
herbal medicines with placebo[20] was 0.95 with 95%CI: 
0.52-1.73, a non-significant RR.

Tolerability
Any adverse events: The summary for relative risk (RR) 
of  any adverse events in IBD patients for four included 
trials comparing herbal medicines to placebo[16,17,20,21] was 
0.89 with 95%CI: 0.75-1.06 (P = 0.2, Figure 8A). The Co-
chrane Q test for heterogeneity indicated that the studies 

are not heterogeneous (P = 0.71, Figure 8B) and could be 
combined, thus fixed effects for individual and summary 
of  RR was applied. Regression of  normalized effect vs 
precision for all included studies for any adverse events in 
IBD patients was 0.18 (95%CI: -2.73-3.09, P = 0.81) and 
Kendall’s tau = 0, P = 0.75 (Figure 8C).

Serious adverse events: The summary for RR of  seri-
ous adverse events in IBD patients for four included 
trials comparing herbal medicines to placebo[17,18,20,21] was 
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Figure 5  Individual and pooled relative risk (A) and heterogeneity indicators 
(B) for the outcome of “clinical response” in the studies considering herbal 
medicines comparing to placebo therapy in Crohn’s disease patients.
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Figure 6  Individual and pooled relative risk (A) and heterogeneity indicators 
(B) for the outcome of “clinical response” in the studies considering herbal 
medicines comparing to placebo therapy in ulcerative colitis patients.
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Figure 7  Individual and pooled relative risk (A) and heterogeneity indicators (B) for the outcome of “endoscopic remission” in the studies considering 
herbal medicines comparing to placebo therapy in inflammatory bowel disease (ulcerative colitis) patients.
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0.97 with 95%CI: 0.37-2.56 (P = 0.96, Figure 9A). The 
Cochrane Q test for heterogeneity indicated that the 
studies are not heterogeneous (P > 0.99, Figure 9B) and 
could be combined, thus fixed effects for individual and 
summary of  RR was applied. Regression of  normalized 
effect vs precision for all included studies for serious ad-
verse events in IBD patients was 0.01 (95%CI: -0.19-0.21, 
P = 0.83) and Kendall’s tau = 0, P = 0.75 (Figure 9C).

DISCUSSION
In the current meta-analysis, the efficacy and tolerability 

of  herbal medicines in the management all forms of  IBD 
were compared with placebo. The results showed that 
herbal medicines may induce clinical remission and clini-
cal response in patients with IBD. Endoscopic efficacy 
was investigated in two studies, both on patient with UC. 
Herbal medicines did not demonstrate significant effect 
on induction of  endoscopic remission and endoscopic 
response. Histopathological efficacy was also evaluated 
in two studies both on patients with UC and the results 
were the same as endoscopic efficacy. This may be due 
to short duration of  studies and possible slow action of  
herbal medicines. Moreover, the scoring system used to 
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Figure 8  Individual and pooled relative risk (A), heterogeneity indicators 
(B) and publication bias indicators (C) for the outcome of “any adverse 
events” in the studies considering herbal medicines comparing to pla-
cebo therapy in inflammatory bowel disease patients.
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Figure 9  Individual and pooled relative risk (A), Heterogeneity indicators 
(B) and publication bias indicators (C) for the outcome of “serious ad-
verse events” in the studies considering herbal medicines comparing to 
placebo therapy in inflammatory bowel disease patients.
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assess the mucosal appearance macroscopically is prone 
to inter-observer variability resulting in non-detecting a 
significant improvement[23]. 

The efficacy of  herbal medicines in prevention of  
relapse was investigated in only one study and showed 
no priority of  these products compared to placebo. The 
number of  patients showed any adverse events or serious 
adverse events were not significantly different between 
herbal medicines and placebo and this confirmed safety 
and tolerability of  these products.

The present meta-analysis may have been limited by 
small sample sizes of  studies and heterogeneity. Since the 
included trials involved herbal medicines contained differ-
ent plants administered to patients with various subtypes 
of  IBD, the trials were disaggregated. Thus, sub-analyses 
based on type of  IBD and plant type was performed. 
The results of  sub-analysis based on IBD type showed 
that herbal medicines significantly induce clinical remis-
sion in patients with CD and clinical response in patients 
with UC; however the induction of  clinical remission in 
patients with UC and induction of  clinical response in 
patients with CD by herbal medicines were not signifi-
cant. The results of  sub-analyses based on plant type 
demonstrated that induction of  clinical remission was 
obtained only by Artemisia absinthium and Boswellia serrata 
and induction of  clinical response was gained by only 
Aloe vera and Triticum Aestivum. None of  the plants caused 
induction of  endoscopic or histological efficacy. Boswellia 
serrata in one study evaluating recurrence rate did not 
cause prevention of  relapse. Induction of  adverse events 
by none of  the plants was significant in comparison to 
that of  placebo.

Overall, the results show that herbal medicines may 
induce clinical efficacy in patients with IBD, but the evi-
dence is too limited to make any confident conclusions. 
Meta-analysis of  clinical trials that have compared efficacy 
of  herbal medicines with that of  conventional drugs such 
as amino-salicylates can be helpful that is being carried out 
by authors of  this paper. Further high quality, large con-
trolled trials using standardized preparation are warranted 
to better elucidate the effects of  these herbs in IBD.
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