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ABSTRACT

Background & Aims: Few effective treatment options exist for patients with irritable bowel syndrome (IBS),
and many patients state the use of aloe vera products reduce their symptoms. The aim of this pilot study was to
investigate the effect of Aloe barbadensis Mill. Extract (AVH200°) in adult patients with IBS in a randomized,
double-blind, placebo controlled study.

Methods: Sixty-eight adult patients diagnosed with IBS according to the Rome III criteria were randomized
to receive AVH200° or matching placebo for four weeks. Symptom questionnaires were completed on a
weekly basis and the patients were asked if they had had adequate relief of their gastrointestinal symptoms.
Results: A tendency towards a higher proportion of responders in the aloe vera group (55%) vs. placebo
(31%), (p=0.09) was observed, and the proportion of subjects who reported adequate relief at least 50% of
the weeks during the treatment period tended to be larger in the aloe vera vs. placebo group (33% vs. 14%;
p=0.12). The overall severity of the gastrointestinal symptoms was reduced in the aloe vera group (314+83
vs. 257+107; p=0.003) but not the placebo group (276+88 vs. 253+100; NS), without difference between the
groups (p=0.10). AVH200" was well tolerated and no serious adverse events were observed.

Conclusion: Even though the primary endpoint was not met, AVH200" seems to be a promising treatment
option for patients with IBS owing to the positive results seen within the secondary endpoints. This study
may have been underpowered to detect a clinically meaningful difference between the treatment groups, and
therefore larger randomized, controlled studies are required to confirm these results and to elucidate potential
mechanisms explaining its effect.

Key words: aloe vera — aloe barbadensis mill. - gastrointestinal symptoms - irritable bowel syndrome.

Abbreviations. GI: gastrointestinal; HAD: Hospital Anxiety and Depression scale; IBS: Irritable Bowel
Syndrome; IBS-SSS: IBS-Symptom Severity Scoring; OAT T: OroAnal Transit Time; VAS: Visual Analogue Scale

INTRODUCTION

Irritable bowel syndrome
(IBS) is one of the most common
functional gastrointestinal
(GI) disorders, characterized
by abdominal pain and/or
discomfort related to disturbed
bowel habits, and the patients
also often suffer from bloating,
flatulence, and overlapping
GI symptoms [1, 2]. The
pathophysiology of IBS is only
partly understood and there are
no biological markers, which
contributes to difficulties in the
management of the patients [3-5].

The available pharmacological treatment options have limited
efficacy [6], and instead many patients use complementary
or alternative therapies, such as dietary interventions, herbal
preparations and psychological treatment options, e.g. gut-
directed hypnotherapy or cognitive behavioral therapy [7, 8].
However, blinded, randomized, controlled studies are often
lacking to support superiority of many of the complementary
and alternative treatment options relative to placebo.

Aloe barbadensis Mill. or more commonly known as aloe
vera has a long-standing tradition within herbal medicine. It
is alleged to be effective in treatment of wounds [9], genital
herpes, psoriasis vulgaris [10], and it may reduce symptoms
and inflammation in patients with ulcerative colitis [11].
Evidence of the effects of aloe vera in IBS is however limited
and contradictory. In a previous study of aloe vera juice there
was no clear evidence that aloe vera was beneficial for patients
with IBS, although a slight benefit was seen in the diarrhea
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predominant group [12]. There was also no positive effect
of aloe vera on the quality of life in IBS patients in a study
by Hutchings et al., but problems with drop outs and other
confounding factors may have affected the possibility of the
study to detect a clinically important difference [13]. Despite
the lack of convincing data supporting positive effects of aloe
vera on IBS symptoms, many patients still state that they
use aloe vera products successfully in order to reduce their
symptoms. Therefore, our aim was to perform a pilot study to
assess the effect of a commercially available aloe vera product
on IBS symptoms. In case of trends/non-significant results, our
plan was to calculate the sample size needed to demonstrate a
potentially clinically significant effect in subsequent studies.
In order to achieve this, we undertook a randomized, double-
blind placebo controlled study in a limited IBS population,
where the effect of Aloe barbadensis Mill. Extract (AVH200°)
on IBS symptom severity was evaluated.

METHOD

Adult patients (18-65 years) were recruited for inclusion
in the study from referrals to our gastroenterology outpatient
clinic, as well as through advertisements in local newspapers.
All subjects had IBS according to the Rome III criteria [1],
and were evaluated by a gastroenterologist. The first patient
entered the trial in August 2007 and the trial was completed
in January 2008.

The study was a randomized, double-blind, placebo
controlled study, with the patients being randomized to
either an aloe vera group or the placebo group receiving
Aloe barbadensis Mill. Extract (AVH200°, Calmino group
AB, Sweden) effervescent tablets (250 mg AVH200°, 60 mg
ascorbic acid and excipients) or matching placebo (60 mg
ascorbic acid and excipients) respectively, dissolved in water
twice a day, before breakfast and late in the evening for four
weeks. The patients who agreed to participate were evaluated
at a screening visit, and inclusion and exclusion criteria
were checked (Table I). If the patients were found eligible
to participate in the study, they entered a run in period of
two weeks, during which GI symptoms were evaluated (Fig.

Table I. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Signed written informed consent ~ Other gastrointestinal disease(s)

explaining the symptoms

Age>18 and <65 Food allergy or intolerance other

than lactose intolerance*

IBS according to the Rome IIT
criteria

Other severe disease(s) such as
malignancy, severe heart disease,
kidney disease neurological disease

Ability to understand and
willingness to comply to the study
procedures

Symptoms indicating other severe
disease(s) such as weight loss,
gastrointestinal bleeding or fever

Severe psychiatric disease
Use of aloe vera products

Pregnant or lactating

* Lactose intolerance not accepted if symptoms remained when the
patient was on a lactose restricted diet
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Fig. 1. Schematic presentation of the study design; for details, see text.

1). Thereafter, the patients returned for a randomization
visit (visit 1) and if they still were eligible to participate
and fulfilled the randomization criteria (see below), they
were randomized to receive aloe vera or placebo. At the
randomization visit the patients also underwent an oroanal
transit time (OATT) measurement, completed questionnaires
to assess severity of psychological symptom severity and
blood samples for routine biochemistry and hematology
were taken (see below). During the four-week treatment
period the patients completed questionnaires to assess GI
symptom severity weekly. After the four-week treatment
period a similar evaluation was done as at the randomization
visit (visit 2), i.e. OATT, blood samples and gastrointestinal
and psychological symptom questionnaires, and the presence
of adverse events was evaluated. Two weeks after the end of
treatment period a telephone contact was used as a follow-up,
asking the participants for the current symptom level, possible
side effects of the treatment, and the patients were reminded
to return their GI symptom questionnaires completed during
the follow-up period on a weekly basis.

Signed informed consent was obtained from each of the
subjects before entering the study and the study protocol
was approved by the Regional Ethical Review Board of
the University of Gothenburg and by the Radiation Safety
Committee.

Questionnaires

Gastrointestinal symptoms: During the study the patients
were instructed to evaluate their current IBS symptom severity
by completing the IBS-Symptom Severity Scoring System
(IBS-SSS) [14]. The IBS-SSS is a questionnaire developed to
rate severity of IBS symptoms scored on a visual analogue
scale (VAS) (0-100 mm). The overall IBS symptom severity
score was calculated from the five items; pain severity, pain
frequency, bloating severity, bowel habit dissatisfaction and life
interference, ranging from 0-500. Moreover on a weekly basis,
the participants were also asked if they had had adequate relief
of their IBS symptoms during the preceding week.

Psychological symptoms: Before and after the treatment
period (at visit 1 and 2) the patients completed the Hospital
Anxiety and Depression scale (HAD) [15]. HAD is a self-
assessment mood and anxiety scale, extensively validated,
developed to identify patients with psychiatric distress. There
are seven items each for anxiety and depression and it uses a
4-point Likert scale (0-3) which provides a minimum score of
0 and a maximum score of 21 on each sub-scale.
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Investigations

Before and after the treatment period (at visit 1 and 2)
OATT was measured since aloe vera previously has been
shown to cause diarrhea due to induced bowel movements [16].
Prior to the investigation the patients ingested 10 radiopaque
markers/ day during six consecutive days and returned to the
hospital on day seven, i.e. at the planned visits where this was
measured (visit 1 and 2). The number of remaining markers was
evaluated with fluoroscopy (Exposcop 700 Compact, Ziehm
GmbH, Niiremberg, Germany) as described elsewhere [17].
OATT, which mainly is determined by colonic transit time,
can be expressed in days by dividing the number of retained
markers by 10.

Randomization and blinding

At visit 1, i.e. the randomization visit, the inclusion
and exclusion criteria were once again reviewed by one of
the investigators (IP) and in order to be randomized, the
subjects were not allowed to report adequate relief of their
IBS symptoms during the screening period and at least one
of the five subscores of IBS-SSS had to be >25 [14]. Eligible
subjects were thereafter randomly assigned to either the aloe
vera group or the placebo group for four weeks according to a
randomization list produced at the unit. Concealed allocation
was assured by the distribution of investigational products by
a nurse at the unit, otherwise not involved in the conduct of
the study. The randomization schedule was kept in a locked
cabinet until the completion of the trial and all data had been
entered into a computer database. Both the investigators and
the participants were blinded to treatment arm assignments.

Data analysis

The primary endpoint was the proportion of responders
in the two groups. A responder was defined as a subject with
a reduction of =50 points on the IBS-SSS questionnaire at
visit 2 (end of treatment; corresponding to the last week of the
treatment period) relative to visit 1 (randomization). We also
used an alternative responder definition: a patient reporting
adequate relief at least 50% of the weeks during the treatment

period. As secondary endpoints the change in IBS-SSS, HAD
and OATT between visit 1 and 2 was compared between
the groups, and for exploratory reasons the within-group
differences in IBS-SSS subscores were evaluated in the two
treatment groups separately. All analyses were performed
using an intention-to-treat paradigm, with drop-outs counted
as non-responders and missing data were imputed from the
previous assessment using the last observation carried forward
technique, and included in the analysis. The data are presented
as mean+SD or as proportions (%) and all statistical analysis
were made with the SPSS version 19.0. Means were compared
between two groups using the Students t-test, whereas nominal
data were compared by use of the Pearson’s X* test. Significance
was accepted at the 5% level (p<0.05). No power calculations
were performed before the start of this study, but instead we
planned to perform sample size calculations for future studies
based on the results obtained in this pilot study.

RESULTS

Subjects

Ninety-six patients with IBS were assessed for eligibility
for the study, and of these 72 patients were screened. Of the
patients assessed for eligibility, four patients did not meet the
inclusion criteria and 22 did not provide informed consent
after receiving written and verbal information about the study.
Of the 72 patients who entered the run-in period, 68 patients
were randomized (43 IBS mixed type, 20 IBS with diarrhea
and 5 IBS with constipation (Fig. 2). Of the four screening
failures, three subjects had too mild symptoms during the run-
in period or reported adequate relief of their IBS symptoms,
and one patient was excluded at the randomization visit due to
concurrent use of aloe vera product not disclosed until at the
randomization visit. Thirty-three subjects were randomized to
the aloe vera group and 35 to the placebo group. For patient
characteristics at entry, see Table II. There were no statistically
significant differences between the groups at baseline, However,
there was a trend towards higher IBS-SSS score in the aloe
vera group (p=0.067). Five subjects discontinued the study

96 invited I

4 did not meet incl. criteria
22 - no informed consent

PE—

| 72 screened |

| 4 screening failures | -—

/ 68 randomized \

—l

| 32 completed the study |

l 31 completed the study ‘

Fig. 2. Flow chart demonstrating the number of patients in the different phases of

the study.
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during the treatment period, four in the placebo group and
one in the aloe vera group. In the placebo group one subject
reported worsening of nausea, and the other three withdrew
their consent because of inadequate effect of the study drug.
In the aloe vera group one subject withdrew due to minor
hemorrhoidal rectal bleeding. After the study, this subject
reported that he had had rectal bleedings occasionally during
five years prior to the study and the current bleeding stopped
after three days and was not different from previous bleeding
episodes. The study products were well tolerated and except
for the above mentioned adverse effects, no side effects were
reported and no clinically significant effects on routine
biochemistry or hematology, including liver tests, were noted.

Table II. Patients’ characteristics at baseline, mean (SD)

Characteristic Aloe vera group  Placebo group P-value
(n=33) (n=35)

Female/Male ratio 24/9 (72) 2718 (77) 0.89
(% females)

Age, years 43.9 (13.3) 44.2 (14.5) 0.94
IBS-SSS (max 500) 315 (83.4) 276 (88.0) 0.07
OATT (days) 1.9 (1.0) 1.7 (1.1) 0.24
HAD depression 4.8 (3.4) 3.9(3.7) 0.35
HAD anxiety 6.2 (3.6) 5.9 (4.0) 0.70

IBS-SSS: IBS-Symptom Severity Scoring; OATT: oro anal transit time; HAD:
Hospital Anxiety and Depression scale

Primary and secondary endpoints

The primary endpoint in our study was not met; however, a
tendency towards a higher proportion of responders (defined
as areduction in IBS-SSS>50 points at the end of the treatment
period relative to baseline) was seen in the aloe vera group
(n=18; 54.5%) vs. placebo (n=11; 31.4%) (p=0.093) (Fig.
3a). Based on this responder definition, a power calculation
demonstrated that a sample size of 71 patients in each treatment
group would be necessary to detect a 23.1% difference in the
proportion of responders with 80% power at a=0.05. There was
also a trend towards a higher proportion of responders using
our alternative definition (adequate relief 250% of the weeks
during the treatment period) in the aloe vera group (n=11;
33%) vs. placebo (n=5; 14%) (p=0.12) (Fig. 3b). Although the
primary endpoint was not met, when comparing the change
in IBS-SSS between patients receiving aloe vera and placebo,
a significantly greater improvement was seen in the aloe vera
group in the pain severity subscale of IBS-SSS (p=0.030) and
a trend in the same direction for the total score (p=0.10)
at the end of the treatment period (Fig. 4). Within the aloe
vera group, the IBS symptoms were reduced at the end of the
treatment vs placebo (315+83 vs. 257+107; p=0.003) but not
in the placebo group (276+88 vs. 253+100; ns). Moreover,
there were significant improvements in IBS-SSS subscales in
the aloe vera group for pain severity (p=0.011), pain frequency
(p=0.010) and bloating (p=0.032) at the end of the treatment
period compared to baseline (Fig. 5). No such changes were
seen in the placebo group (data not shown). At follow-up,
IBS symptom severity remained unchanged compared with
visit 2 in both groups (aloe vera: 257+108; placebo: 255£111).
Psychological symptom severity remained unaltered after
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Fig. 3a. Proportion of responders in each group, i.e. of
subjects with a reduction of IBS-SSS >50 points at the end
of treatment vs. baseline.
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Fig. 3b. Proportion of subjects with adequate relief of IBS
symptoms at least 50% of the weeks during the treatment
period.

the end of the treatment in the aloe vera (anxiety: 6.2+3.6
vs. 5.3%3.4; p=0.34; depression: 4.8+3.4 vs. 4.5+3.2; p=0.84)
and the placebo group (anxiety: 5.9+4.0 vs. 4.9+2.9; p=0.23;
depression: 3.9£3.7 vs. 3.1+2.7; p=0.13) with no differences
between the groups, and the same was true for OATT (aloe
vera: 1.9+1.0 vs. 2.0+1.0 days; p=0.56; placebo: 1.7+1.1 vs.
1.9+1.2 days; p=0.16).

DISCUSSION

In this randomized double blind, placebo controlled
pilot study the primary endpoint was not met. However, we
found some positive results within the secondary endpoints
such as pain severity, pain frequency and bloating, which
although they should be interpreted with caution, support
that Aloe barbadensis Mill. Extract (AVH200°) may be a
promising treatment option for patients with IBS. However,
larger studies are now needed to confirm these results and to
elucidate potential mechanisms behind the tendency towards
improvement in IBS symptom severity.

Even though the results may seem promising, there are
several limitations with our study. First of all it has to be
recognized that this was a pilot study with the aim to find
tendencies towards group differences to detect potentially
clinically meaningful differences, and to plan future studies
based on this. A larger study is now underway with a sample
size based on the observed effect size in this study. Moreover,
despite the randomization procedure, the aloe vera group had
a tendency towards higher IBS symptom severity at baseline,
and some of the results could theoretically be due to regression
towards the mean. However, also when using the adequate
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Fig. 5. IBS-SSS subscores at baseline and end of the treatment period in the aloe vera group.

relief endpoint, a trend in the same direction was observed
as was seen when defining a responder based on IBS-SSS
reduction. These limitations will likely be overcome in our
ongoing larger study.

The potential mechanism of action of aloe vera in IBS is not
evident. Aloe vera gel has proven to be anti-oxidative and anti-
inflammatory in vitro in the colon [18], indirectly implicating
that aloe vera could be beneficial in other inflammatory
conditions of the gastrointestinal tract. In line with this, one
randomized controlled trial in patients with ulcerative colitis
lends support to this suggestion [11]. Recent evidence suggests
that a subset of IBS patients demonstrate altered mucosal
immune function and low-grade inflammation [18-20].
Therefore, one potential explanation behind the observed effect
could be an anti-inflammatory effect, but this remains to be
proven, and assessment of immune markers will be included
in our larger study. Another potential mechanism could be an
effect on GI motility, given the fact that some aloe vera products
affect the bowel habit [16]. However, no effect on colonic transit
was observed in this study. Moreover, psychological symptom
severity, another important predictor of GI symptom severity in
functional GI disorders [21], were also unaffected in our trial.
So, to summarize, at this stage, the mechanism(s) underlying
the potentially positive effect of this aloe vera product on IBS
symptoms remain(s) to be elucidated.

Whether or not the content of ascorbic acid in both the
Aloe barbadensis Mill Extract (AVH200°) and the placebo

effervescent tablet affects the results is not clear. Another
ingredient, a sweetener (sodium saccharine), together with
carbonating effect of the effervescent tablet is known to cause
symptoms in IBS patients [22]. This effect could possibly
hide an even more positive effect of the Aloe barbadensis
Mill Extract (AVH200°). This could therefore be a potential
confounder, but the effect should theoretically be similar in
both groups, and will not change the overall conclusion.

Compared to other studies with the same definition of a
responder (adequate relief of IBS symptoms at least 50% of
the time) [23, 24] the ratio of responders in the active group
vs. the placebo group was higher in the present study (19%).
However, the total proportion of responders was lower in
the present study. Based on these comparisons we consider
it clinically relevant to continue evaluating this product in
further and larger studies.

Contrary to the widespread belief that aloe vera is non-
toxic, excess ingestion of aloe vera has been associated with
a range of symptoms and conditions including diarrhea, and
some case reports of hepatitis [25-27]. Aloin is the compound
known to cause diarrhea, due to induced bowel movements,
as well as decreased re-absorption of water from the GI tract
[16]. However, the Aloe barbadensis Mill Extract (AVH200°)
effervescent tablets used in the present study did not contain
aloin. Moreover, the extract AVH200° used in the present study
did not affect liver enzymes, and no other abnormal laboratory
values or severe adverse events were observed.
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