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DRAFT FOR CONSULTATION

Part 2
7 DIET AND LIFESTYLE

Clinical Questions

1. What associations are there between diet and IBS?

2. What dietary interventions improve symptoms/quality of life?

3. Does Aloe Vera have a role in managing symptoms?

4. What associations are there between physical activity and IBS?

5. Does physical activity improve IBS or related symptoms?

BACKGROUND
Diet and lifestyle may be factors that trigger or exacerbate symptoms of IBS so they are factors
that need to be given due consideration both at the initial and later stages of management. This

chapter includes all the reviews in the guideline pertaining to diet and lifestyle interventions.

DIET

A healthy diet, as based on the ‘Balance of Good Health’, is promoted for the UK population.
Some aspects of this are appropriate for people with IBS, e.g. regular meals, drinking plenty of
fluid (e.g. 8 cups of non-caffeine based fluid per day) and encouraging a wide variety of foods.
However, people with IBS often find that following healthy eating advice exacerbates symptoms
and, in particular, this may relate to dietary fibre and lactose (milk and dairy foods). Wheat,
resistant starch, caffeine, fructose, sorbitol, alcohol and fizzy drinks have also been reported to
commonly affect symptoms. Potential beneficial components of the diet include probiotics and
prebiotics and water soluble dietary fibre. Diet and nutrition are fundamental in the management
of IBS to avoid malnutrition and to contribute to achieving optimal symptom control.

Food products have been reported as causing, contributing to and perpetuating Irritable Bowel
Syndrome. The term ‘food intolerance’ includes effects of pharmacologically active constituents
(e.g. caffeine in coffee); enzyme deficiencies (e.g. lactose intolerance) and demonstrable
immunological response (allergy or hypersensitivity to peanut, cow’s milk, gluten, soya bean).
The notion of food intolerance and food allergy is not new and many IBS patients give a history
of food intolerance, although few clinicians consider food hypersensitivity to be a cause of IBS.
There are no objective tests available to identify food intolerance and few to confirm food

allergy. Data from dietary elimination and food challenge studies are contradictory.
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Dietary intolerance is defined as a non-immunologically mediated response to particular foods,
which resolve following dietary elimination and re-occur with food challenge. An exclusion diet is
defined as a diet in which specific food products are totally excluded for a specified period of
time. The excluded food products are then gradually re-introduced one by one to confirm

response.

Diagnostic testing for food intolerance includes hydrogen breath testing and diagnostic testing
for Coeliac Disease. Hydrogen breath tests are based on the fact that the only source of
hydrogen gas in humans comes from the bacterial metabolism of carbohydrates. Different
carbohydrates are given orally to patients and the amount of hydrogen in the expired air is
measured. Patients need to be fasted and to have had at least one day of a low fibre diet.

Smoking and exercise alters the hydrogen concentrations so are not permitted during the tests.

Potential sources of error are:

e Carbohydrate malabsorption in chronic pancreatitis and Coeliac disease

o False positive for small intestinal bacterial overgrowth due to colonic fermentation

o Delayed gastric emptying may cause false negative

e Oral bacterial flora, failure to follow low fibre diet and rapid transit through small intestine

may produce false positive.

Testing for Coeliac disease involves a blood test for immunoglobulin A (IgA) antigliadin
antibodies; endomysial antibodies (EMA) and TTG anti-tissue transglutaminase antibodies. The
sensitivity and specificity for IgA, EMA and TTG are 95% and 89%; 100% and 97%; and 100%
and 97%, respectively in patients with Gl symptoms. For general population screening, EMA
and TTG have a positive predictive value of 15.7% and 21.8%. A positive blood result requires

an endoscopy with duodenal biopsy to confirm a diagnosis of Coeliac disease.

People with IBS may alter their diet to alleviate symptoms of IBS. Guidance may either be
sought from inadequately qualified nutritionists or be self directed. Excluding individual foods or
complete food groups without appropriate supervision can lead to inadequate nutrient intake and
ultimately malnutrition, e.g. calcium. In addition, symptoms often remain unresolved leading to
further inappropriate dietary restriction. The gold standard diagnosis for intolerance to a food is
by elimination and reintroduction. Intolerance would be demonstrated if symptoms resolved on
elimination and reappeared on reintroduction. Importantly, dietary advice will vary depending on
symptoms, e.g. diarrhoea and/or constipation, abdominal bloating and therefore needs to be
tailored to the individual to manage symptoms. Expert professional advice on diet and nutrition

for IBS should be obtained from a registered dietitian or an appropriately qualified nutritionist.

Dietary Fibre
Fibre is defined as non-starch polysaccharides in agreement with FAO/WHO/DOH

measurement methods. An increase in fibre has often been suggested as an initial treatment for
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IBS, although more recently there are conflicting data to support its effectiveness and a range of
views on its usefulness. The dietary reference value for non-starch polysaccharides (fibre) is
189 per day for adults. A high fibre diet is defined as 18g or more per day in recognition of the
fact that many people in the UK eat on average 10 to 12g per day. Dietary manipulation of the
fibre content in practice is dependent on the presenting symptom profile (constipation dominant,
diarrhoea dominant or alternating symptoms) and whether abdominal bloating and flatus is

present.

Wheat

Wheat is a grass and is cultivated worldwide as a food grain, ranking second in total production
as a cereal crop behind maize. Whole wheat is made up of 14% bran, 2.5% germ and the rest is
starchy endosperm. Wheat bran has a faecal bulking effect, delays gastric emptying and
accelerates small bowel transit (Mclntyre 1997). Wheat is found in bread, many breakfast
cereals, pasta, cakes and biscuits and is one of the major cereals consumed in the UK. In IBS,
wheat consumption is often associated with increased symptoms. Increasing the variety of other

cereals and reducing, but not necessarily, excluding wheat may be beneficial in IBS.

Resistant Starches

Resistant starches are the total amount of starches, and the products of starch degradation that
resist digestion in the small intestine of healthy people (Asp 1982) and therefore reach the colon
intact. People with IBS may benefit from a reduction of foods high in resistant starch to alleviate
symptoms. Common sources of resistant starch include biscuits, cakes, crisps and ready made

meals, manufactured soups and sauces.

Lactose

Lactose is a sugar found in milk of all mammalian varieties including cow, goat, sheep and
human and it is also used in processed foods, particularly slimming products. Approximately
10% of people with IBS have lactose intolerance (BSG Guidelines). The symptoms of IBS are
brought on by undigested lactose passing into the small intestine causing an increase in the
secretion of fluid into the small bowel through osmotic mechanisms. It then passes into the colon

undigested and is available for colonic fermentation as described above (Mascolo 1998).

Removing lactose from the diet may not lead to complete symptom relief in IBS and exclusion
needs careful monitoring due to other nutritional inadequacies in the diet e.g. calcium. Often
people with lactose intolerance can manage 10 to 12g lactose per day if spread throughout the
day. Milk contains the highest level of lactose (cow’s milk 5g per 100ml), foods that are lower
include butter (trace), cheese (cottage cheese: 1g per tablespoon, processed cheese: 1g per
slice, Cheddar, edam, brie, Danish blue: trace), yoghurts (trace — 4g per pot) and low lactose
milk. It is therefore relatively easy to include a sufficient amount of dairy foods to maintain a

balanced diet in diagnosed and self reported people with lactose intolerance.
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Fructose

Fructose intake has increased considerably as a result of an increased consumption of high
fructose corn syrup, fruits and juices and crystalline fructose. Fructose is almost twice as sweet
as normal table sugar (sucrose). Fructose is an important source of energy for humans, but

incomplete absorption in the small bowel can lead to colonic fermentation.

Up to 80% of healthy subjects incompletely absorb 50g of fructose (Scoog 2004). In real terms
259 fructose is equivalent to that found in 200ml apple juice or 2 bananas. A regular

consumption of dried fruit and high juice squash will easily add another 25g.

Sorbitol

Sorbitol is a natural component of fruits and significant amounts are found in dried apple and
apricots, prunes, cherries and pears. Produced from maize it is also used as an artificial, low
calorie sweetener for its low cariogenicity, e.g. in sugar-free chewing gum, mints and cough
syrups and as a humectant and thickener in confectionary, frozen desserts and toothpaste. It is
poorly absorbed in the small bowel and in the colon has a laxative effect if consumed in
quantities of around 30g/day, although some individuals, particularly people with IBS may be

sensitive to much less (Thomas 1992).

Caffeine

Caffeine is found naturally in many plant-derived foodstuffs and beverages, chiefly coffee, tea,
cocoa and chocolate confectionary, cola and other stimulant drinks. It is also found in many
pharmacological agents. Caffeine has many reported effects on the body: negative effects
include raised blood pressure, increased heart rate, arrhythmias, dehydration, anxiety, insomnia,
headaches and heartburn. Caffeine can also stimulate the central nervous system, improve
alertness and mental efficiency and improve athletic performance (Thomas 2003). There is a
general consensus that a moderate intake of caffeine (up to 300mg/day in adults) is not harmful.
Caffeine has stimulatory effects on the digestive system but there is little evidence that it will
cause gastrointestinal dysfunction (Thomas 2003). Heartburn is the most commonly reported
symptom from drinking coffee. It may promote gastrointestinal reflux and stimulate gastrin
release and gastric acid secretion but does not appear to affect gastric emptying or small bowel

transit.

Probiotics and Prebiotics

In IBS, the gastrointestinal flora may undergo both qualitative and quantitative changes and the
most common finding is a decrease in the population of ‘good bacteria’ such as Bifidobacteria
and Lactobacilli which are considered to be ‘good bacteria’ and the faecal microflora has
increased numbers of facultative organisms (Madden and Hunter 2002; Quigley 2007).

Probiotics may be useful in the management of IBS, however dose and specific bacterial strain
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are important. In vivo studies have identified some of the variables that determine the survival of
probiotics through the Gl tract, and some have attempted to quantify the degree of survival of
the dose administered. This was found to vary from 10 to 50% depending on the probiotic

species used and the dose administered.

For the purposes of this guideline probiotics are defined as microbial food supplements which,
when administered in adequate amounts, have a beneficial effect on the host. Prebiotics are
defined as a non-digestible food ingredient that affects the host by selectively targeting growth
and/or activity of one or more bacteria in the colon that can improve health. Synbiotics are
defined as a combination of pre and probiotics which beneficially affects the host by improving

survival and implantation of live microbial dietary supplements in the gastrointestinal tract.

Fermented milks and yoghurts have been the most commonly used carrier of probiotics. The
probiotic organism is added at the end of the milk fermentation process. The range of proboitic
products is expanding to include cheese, frozen yoghurt, ice cream and non-dairy foods, liquids,
powders, capsules and drinks. It should be noted that many available probiotics have not had
their health benefits identified or been scientifically proven to be beneficial to the host (Reid
2001).

In vivo studies have identified some of the variables that determine the survival of probiotics
through the Gl tract, and some have attempted to quantify the degree of survival of the dose
administered. This was found to vary from 10 to 50% depending on the probiotic species used
and the dose administered. The GDG defined the minimum acceptable dose to be 1x10 ° (one
million) bacteria per day. The duration of the intervention is also considered important. To avoid
concerns regarding possible effects during the menstrual cycle, four weeks was thought to be

the minimum duration of intervention.

Colonic Fermentation

Some of the symptoms of IBS (e.g. abdominal bloating, flatus and diarrhoea) may be due to
colonic fermentation by intestinal microflora of certain dietary constituents to short chain fatty
acids (acetate, butyrate and propionate) and gases (hydrogen, carbon dioxide and methane).
The short chain fatty acids have been shown to stimulate ileal and colonic smooth muscle
contractility (Barbara 2005). Watery diarrhoea may also happen due to the increased osmotic
load. The dietary constituents include non absorbed lactose (as in lactose intolerance), dietary
fibre/non-starch polysaccharides, resistant starches and oligosacchaides from wheat and other

grains.
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Aloe vera

Aloe vera (Aloe barbadensis Miller) belongs to the Liliaceal family of which there are
approximately 360 species. Aloe vera is a cactus like plant; cosmetic and medicinal products are
derived from the leaf tissue and called aloe vera gel. Aloe sap or juice, often referred to as
aloes, are derived from the peripheral bundle sheath cells of aloe vera. Aloe vera sap contains
anthraquinones that are known to have laxative effects. These are not found in the gel but may
be present in total leaf extracts (Vogler and Ernst 1999). The use of aloe vera is being promoted
for many conditions including IBS. Most of the evidence is based on anecdotal, historical use

rather than scientific evidence.

PHYSICAL ACTIVITY

Physical activity's relationship with chronic disease

There is strong evidence from observational studies that moderate to high levels of physical
activity can have a substantial impact on major non communicable diseases, such as coronary
heart disease (CHD), hypertension, diabetes and certain types of cancer (US Department of
Health and Human Services, 1996; Department of Health, 2004a; WHO, 2004). People who are
physically active typically experience 30 to 50% reductions in relative risk of CHD compared with

people who are sedentary, after adjustment for other risk factors (Murphy 2003).

The Chief Medical Officer (CMO) recently published a report stating the importance of physical
activity for health (Department of Health, 2004a). As well as linking chronic disease with physical
inactivity the report also described how physical activity can reduce the risk of musculoskeletal
health conditions, including osteoporosis, back pain and osteoarthritis. It stated that regular
physical activity can reduce the risk of depression and promotes many other positive mental
health benefits including reducing anxiety and promoting self esteem (Department of Health,
2004a). The CMOQO's report also presented a series of recommendations for the amount of
physical activity that should be undertaken by different population groups. These
recommendations mimicked similar recommendations from other international bodies (Pate et
al, 1995; US Department of Health and Human Services, 1996; Department of Health, 2004a).
The report advised that adults should undertake at least 30 minutes of moderate intensity
physical activity on at least five days of the week (Department of Health, 2004a). In 2002 the
cost of physical inactivity was estimated to be £8.2 billion annually in terms of mortality,
morbidity and quality of life (Department for Culture Media and Sports and London Strategy Unit,
2002). A more accurate estimate of the direct costs of physical inactivity to the UK health service
was £1.06 billion annually (Allender et al, 2006a). Physical activity has been described as a
good investment for public health, not only because of the great potential for benefit, but also

because 'it is inexpensive and has few side-effects' (Morris 1992, in Marmot and Elliot 1992).

Irritable bowel syndrome: full guideline DRAFT [August 2007] Part 2 Page 131 of 512



© 00 N o O b WDN P

W W W W W W W W W WwWwWMNDNDPNDDNDNDNDNDDNNDNNDNNNNNPRPRPRPPRPERPRERERPERPRPR PR
© 00O N O Ol & W NP O OO0 NO UL WNPFEP O O NO ol D WDN - O

N
o

DRAFT FOR CONSULTATION

In 2006, NICE published guidance (Public Health Intervention Guidance No. 2) on exercise
interventions in primary care, pedometers, exercise referral schemes and community-based
exercise programmes for walking and cycling to increase physical activity. Two specific

recommendations were made for primary health care professionals:

Recommendation 1

Primary care practitioners should take the opportunity, whenever possible, to identify inactive
adults and advise them to aim for 30 minutes of moderate activity on 5 days of the week (or
more)*. They should use their judgement to determine when this would be inappropriate (for
example, because of medical conditions or personal circumstances). They should use a
validated tool, such as the Department of Health’s forthcoming general practitioner physical

activity questionnaire (GPPAQ), to identify inactive individuals.

* The practitioner may be a GP or another professional with specific responsibility for providing
encouragement or advice. This will depend on local conditions, professional interest and
resources. Health trainers are likely to have a role in offering brief advice. ‘Inactive’ is used as
shorthand for those failing to reach the CMO’s recommendation. ‘Advise’ is used as

shorthand for ‘encourage, advise, discuss, negotiate’.

Recommendation 2

When providing physical activity advice, primary care practitioners should take into account the
individual's needs, preferences and circumstances. They should agree goals with them. They
should also provide written information about the benefits of activity and the local opportunities

to be active. They should follow them up at appropriate intervals over a 3 to 6 month period.

The NICE public health intervention advisory committee determined that there was insufficient
evidence to recommend the use of exercise referral schemes to promote physical activity, other

than as part of research studies where their effectiveness can be evaluated.

This guidance aims to help practitioners deliver effective interventions that will increase people’s

physical activity levels and therefore benefit their health.

The use of physical activity as part of a non-pharmacological therapy for IBS is described as
“reasonable” despite the relationship between exercise and gastrointestinal system being
unclear (Bi and Triadafilopoulos 2003). For example, moderate physical activity (e.g. brisk
walking) is reported to improve gut transit time, whereas vigorous physical activity (e.g. running)
can result in “runners trots” (Oettle, 1991). Physical activity has been associated with improved

outcomes in uncontrolled studies (Colwell et al, 1998).
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7.1 General dietary and lifestyle advice

This section is concerned with the effect of diet and lifestyle on IBS and its management. Five

reviews are addressed, fibre, probiotics, aloe vera, exclusion diets and physical activity. In

addition, the GDG made some consensus recommendations, partly informed by dietary advice

leaflets. These are listed below.

time.

RECOMMENDATION
Primary care clinicians should give lifestyle advice, encouraging people with IBS to

make the most of their available leisure time and ensuring that they create relaxation

RECOMMENDATION

Primary care clinicians should assess diet and nutrition for all people with IBS and

provide the following general advice.

Have regular meals and take time to eat.

Avoid missing meals, or leaving long gaps between meals.

Drink at least 8 cups of fluid per day, especially water or herbal teas.
Restrict tea and coffee to not more than 3 cups per day.

Reduce intake of alcohol and fizzy drinks.

It may be helpful to limit high-fibre cereals (such as wholemeal or high-fibre
breads and wholegrains).

Reduce intake of ‘resistant starch’, which is often found in processed or re-
cooked foods, as it may increase symptoms.

Limit fruit to 3 portions per day (approx 80 g each).

People with diarrhoea should avoid sorbitol, which is found in sugar-free
sweets (including chewing gum) and drinks, and some diabetic and slimming
products.

People with wind and bloating may find it helpful to eat oats (such as oat-
based breakfast cereal or porridge) and linseeds (up to one tablespoon per

day).
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7.2

Physical activity

SELECTION CRITERIA
The selection criteria described in the general methodology section were to be used, but some

were specific to the physical activity review and are reported below.

Types of studies

For intervention studies, randomised trials (RCTs) examining the use of physical activity for the
treatment or management of IBS were to be included. In the absence of randomised trials,
quasi randomised studies were to be considered. Crossover trials with a washout period of less
than 2 weeks were to be excluded. All study designs were to be included for adverse effects, but
specific searches for adverse effects will not be carried out. Studies were restricted to the

English language.

Types of intervention
Studies were included if they had one or more of the following interventions:
e The use of physical activity alone or in combination with other therapies

e 12 weeks minimum length of intervention

A physical activity intervention is defined as the use of physical activity or exercise as a
therapeutic and/or preventative medical procedure used to support the management and
treatment of IBS. Physical activity is usually defined as any force exerted by skeletal muscles
that results in energy expenditure above resting level whereas exercise is defined as a subset of
physical activity, which is volitional, planned, structured, repetitive and aimed at improvement or
maintenance.of any aspects of fitness or health (Casperson et al, 1985). The GDG defined the
minimum acceptable dose of physical activity to be at least 30 minutes per week of at least
moderate intensity physical activity. The duration of the intervention is also considered

important, and the minimum duration of intervention was set at twelve weeks.

Types of comparisons

The following comparisons were to be included

o Physical activity versus attention control

e Combination of physical activity with another non-pharmacological intervention (e.g. diet

advice) versus control.

Types of participants

Studies were to be included if the participants were:
e Adults (18 years and over)

¢ Had symptoms of IBS

¢ No serious diseases (e.g. cancer, heart disease) other than IBS
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¢ Did not have a single symptom of IBS only (e.g. not constipation only)

In the absence of studies in patients with IBS, we extended the review to cover studies in people

with single symptoms such as constipation or diarrhoea. Studies in these participants were
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regarded as indirect as far as the population was concerned.

SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES

Searches were performed on the following core databases: MEDLINE, EMBASE, CINAHL and
The Cochrane Library (1966 to current day with guidance from the GDG). An additional
database searched for this review only was SPORTS DISCUS. The search strategies are listed

in Appendix B.

Subgroup analyses

Subgroup analyses were proposed to examine any-heterogeneity as follows:
e Dose

e Type of physical activity

e  Symptom severity.

Sensitivity analyses
The following sensitivity analyses may be considered:

e Setting (primary/secondary care).

DESCRIPTIONOF STUDIES INCLUDED IN THE REVIEW

The search strategy identified 2608 studies. The titles and abstracts of these studies were
assessed. Of these, 19 that were potentially relevant to the review were identified on the basis
of the title and abstract — these papers were retrieved in full. All reference lists of these studies

were inspected for potential papers for inclusion in the review, but none was found.

None of the studies identified met the primary inclusion criteria. Therefore, we included some
studies with.indirect evidence, and considered other studies to aid GDG discussions. One
systematic review was identified (Bi and Triadafilopoulos 2003). This review examined the

relationship between exercise and gastrointestinal function for eight disease types.

RESULTS

Evidence from Systematic Reviews

Bi and Triadafilopoulos (2003) reviewed the relationship between exercise and gastrointestinal
function for eight disease types. The authors described their review as systematic but provided
no methods in the paper.

1. Gastroesophageal reflux disease

2. Gastric emptying and gastric acid production

3. Peptic ulcer disease
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Inflammatory bowel disease
Constipation and gastrointestinal motility
Colorectal cancer

Gastrointestinal bleeding

©® N o g b

Liver disease

The authors attempted to identify if there were any differential effects of physical activity (by
intensity or type) on gastrointestinal function. IBS was not identified as a separate class, but it
may be possible to extrapolate from the indirect evidence in section 5 of the Bi and
Triadafilopoulos (2003) review. Participants in these studies tended to be young, fit and active
males, rather than typical clinical populations. The review found that physical activity could
improve gastric emptying and lower the risk of bowel cancer. However, there was insufficient
evidence to suggest that exercise can relieve chronic constipation. The authors also noted
consistent improvements in aerobic fitness and general health for all subjects participating in
regular physical activity programmes and that this outcome is a notable behavioural goal for
sedentary patients. The majority of risks to gastrointestinal organs relate to very high levels of
sustained physical activity (performed at elite levels). However these risks do not outweigh the

benefits of light and moderate physical activity.

Evidence from intervention studies
One randomised trial was included as an indirect study as it examined the impact of physical
activity upon adults with chronic constipation only (De Schryver 2005). However this study was

not included in the Bi and Triadafilopoulos (2003) review.

The aim of the study was to investigate the effect of regular physical activity on colonic transit
time and defecation in middle aged inactive patients suffering from chronic idiopathic
constipation. Forty three adults aged 51 to 61 were recruited from general practice lists and
pharmacies. Using Rome | criteria all were categorised as suffering from constipation, with IBS
patients excluded. Participants’ physical activity levels were also assessed using a self report
measure and all the participants were categorised as sedentary if they failed to reach the current
physical activity recommendation (under 30 minutes or more of moderate physical activity on

most days of the week).

Other baseline measures included food consumption, assessed by self report using a diary, in
order to determine the average daily fibre and water intake. Defecations patterns were recorded
in a 7-day diary, at the start of the study and at 12 weeks follow up. Colonic transit time was
measured using radiopaque markers and x-rays. Transit time was calculated based on the
number of markers visible in the colon, segmented into three (right colon, left colon and

rectosigmoid).
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Participants were randomised in to two groups, physical activity versus waiting list control.
Group A maintained their normal lifestyle for 12 weeks, and then started their 12 week physical
activity programme. Group B started their physical activity programme immediately after
randomisation. Both groups were given dietary advice by a dietician concerning the
consumption of fluid and fibre at the start of the study. Group A received a second dietary advice
after 12 weeks, before starting the physical activity programme. This programme consisted of
both aerobic and strength/flexibility exercises. Brisk walking was chosen for aerobic training and
strength/ flexibility exercises were chosen for a home based programme. Brisk walking was
performed at least twice a week for at least 30 minutes per session, performed at 70 to 80% of
the subject’s maximal heart rate. Participants were able to monitor their heart rates using a Polar
sports tester (a heart rate monitor worn on the wrist, in conjunction with a chest sensor).
Maximal heart rate was assessed for all patients at baseline using a maximal heart test
performed on a cycle ergometer. Participants were also asked to perform a walking test on a
treadmill at 70% of their heart rate for 5 minutes to establish an average heart rate for their brisk

walking.
The number of defecations did not change in either of the study groups (Table 1). However in
Group B the percentage of incomplete stools decreased significantly, compared to Group A at

12 weeks (Group A from 58.8% to 39.5% whereas in Group B from 54.3% to 27.4%).

Table 1. Defecation patterns at baseline and after 12 week physical activity programme

for 41 adult participants aged 51-61 years old (De Schryver et al, 2005)

Group A (12 weeks inactive, 12 weeks PA) Group B (12 weeks PA)

Week 0 Week 12 Week 24 Week 0 Week 12
No. of defecations/wk 7.1 0.8 7.5+1.1 7.8 +1.1 7.5+1.1 7.8+1.0
% Hard stools 53.8 +8.5 51.919.5 35.1 9.2 59.5 +8.7 39.5 +6.8*
% Straining at defecation 65.7 7.7 69.2+17.9 54.3 £9.8 71.2+4.6 40.4 £6.4*
% Incomplete stools 51.317.9 58.8 8.5 39.518.9 54.3 £7.2 27.4 +6.0*
No. of Rome criteria 2.3+0.1 2.6+0.2 1.7 £0.3* 2.7 401 1.7 £0.2*
% Patients with 22 Rome 100 89 61* 100 64*

criteria

PA = physical activity.
Data are given as means + SEM.
*p<0.05
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Despite randomisation, there were considerable differences between right and total colonic
transit times at baseline between groups (Table 2). No significant changes in right or left colonic
transit time were observed in either group at the end of the physical activity programme. In
Group B there was an observed acceleration in rectosigmoid mean transit time compared to
Group A. Total colonic transit time also improved with a significant reduction in Group B. The
authors reported that there was no correlation between fibre intake and improvements in
defecation patterns and colonic transit times.

The GDG noted that the normal total colonic transit time is 72 hours and concluded that group B
was significantly different from group A, so that the study was considered to be at least partially

confounded.

The evidence from this study was assessed to be low,using GRADE criteria. Limitations
included (i) the study was conducted in secondary- care (ii) there were important differences in
baseline characteristics, (iii) IBS patients wereexcluded. This study was also limited because
the participants had relatively high levels of baseline physical activity, which equates to over 2
hours of walking per week, and may not be representative. The study did show that moderate
physical activity could deliver a consistent reduction in total colonic transit time and

improvements in ROME | symptoms amongst older adults with. chronic constipation.

Table 2. Colonic transit times (hours) at baseline and after 12 week physical activity
programme for 41 ‘adult participants aged 51-61 years old (De Schryver et al, 2005)

Group A (12 weeks inactive, 12 weeks PA) Group B (12 weeks PA)

Week 0 Week 12 Week 24 Week 0 Week 12
RCTT 15.1 £2.2 14.0 £2.7 13.8 £2.1 27547 222128
LCTT 27.5+4.9 29.5 16.1 33.916.9 33.815.0 27.6+4.9
RSTT 16.9 £3.0 18.9 £3.0 14.3£3.2 175425 9.6+1.6
Total CTT 59.5 +8.4 62.4 +9.5 61.0 £9.9 79.2 9.1 58.4 £7.7

RCTT = right colonic transit time; LCTT = left colonic transit time; RSTT = rectosigmoid transit
time; PA = physical activity.

Data are given as means + SEM.

*p<0.05

Studies used to aid GDG discussions
One pre-post intervention study examined the impact of a lifestyle education programme upon

IBS symptoms. This study design was judged inadequate to make recommendations on
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interventions, but was considered useful to inform GDG discussions, and does illustrate a

suitable approach for evaluating a lifestyle intervention for IBS patients.

Colwell et al (1998) assessed the impact at one and six months of a patient education class, that
included exercise, on 52 adult outpatients with IBS (definition of IBS not stated). Patients were
advised to increase their physical activity by walking or basic stretching exercises during one 3
hour structured class, delivered by a specialist nurse. Pre-class data was compared with results
for physical activity levels at follow up. Exercise scores increased significantly at one month but
not at 6 months, compared with baseline, using a self-rating scale. It is difficult to assess if this
increase was clinically significant because the physical activity variable was assessed using a
categorical scale, and so the physical activity change scores were not adjusted for baseline
values. Pain scores at 1 and 6 months reduced significantly (see Table 3). The Manning score

also decreased significantly, on a scale of 0 to 6 using Manning criteria.

Table 3. Symptom scores at 1 and 6 months for 57 adult participants in‘an\IBS

educational class aged 21-79 years old (Colwell et al, 1998, page 903)

Score Median Scores (ranges)

Baseline 1 month 6 months
Pain* 3.0 (1.9-3.9) 2.4 (0.0-3.7)§ 2.6 (0.0-4.0)8
ManningV 4.0 (1.0-6.0) 3.0 (0.0-6.0)§ 3.0 (0.0-6.0)§

* Pain score: a weighted average of severity, frequency, and duration of pain on a scale from 0-
4

V Manning score: On a scale of 0 to 6 Manning criteria: pain relief with defecation; looser stools
with pain onset; abdominal distension; mucus in the stool; and a feeling of incomplete
evacuation (2)

§ p <0.01.

Evidence from Epidemiological studies

Three observational studies reported the prevalence and association between IBS and physical
activity. In a case-control study, Kim and Ban (2006) reported a small, non-significant difference
in the mean number of hours of exercise per week for students with IBS compared to students
without IBS (defined by ROME 2 criteria) (students with IBS 2.38 h/week, SD 3.2 versus
students with non-IBS: 2.69 h/week, SD 6.3).

Figure 1:
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Review: B2
Comparison: 10 Exercize
Qutcome: 01 Mumber of hours of exercise per week

Study B without IBS WD (fized) Wisight WD (fized)
o sub-category M Mean (S0 M Mean (500 95% Cl P 95% Cl

I
Kim 2006 28 Z.38i3.200 1lelz Z.6316.30) | | 100.00 -0.31 [-1.01, 0.3%]

Test for heterogeneity: not applicable

Total (95% CI) 23 1619 100.00 -0.31 [-1.01, 0.3%]
Test for overall effect: Z =086 (P =0.39)

Ef] 5 i H 10
Favours IBE  Favours non-IBS

Lustyk et al (2001) compared prevalence and severity of IBS symptoms between active and
sedentary women with IBS (defined by ROME | criteria). They found that active and inactive
women reported the same level of recalled psychological and somatic symptoms as well as daily
reports of Gl and psychological distress. Active women (those who took at least 2.5 hours per
week of moderate physical activity and meeting recommended physical activity levels) reported
significantly less fatigue than sedentary women. This outcome was assessed by combining
frequency and severity of fatigue using categorical scale. No differences were observed for
other somatic symptoms including backache, headache and insomnia between active and

sedentary women with IBS.

Dancey et al (2002) examined gender differences in the prevalence and severity of IBS
symptoms. They used a cross sectional survey to compare the prevalence and impact of IBS
symptoms between 117 male and female IBS patients. IBS was assessed by self report
measure with respondents rating severity. of abdominal.pain, constipation, diarrhoea, incomplete
evacuation after bowel'movement, bloating and flatulence on a.7 point severity scale (0 = no
symptoms to 7 = extremely severe). lliness intrusiveness ratings were assessed across 13 life
domains, using a 7 category Likert scale. Respondents were asked to rate the extent to which
their illness interfered with each life:domain important to quality of life (e.g. health, diet, financial
situation; relationship with partner etc.). One life:domain was active recreation (e.g. sports). The
authors reported that in response to this item, men and women scored the interference of IBS
similarly (i.e. moderate interference), with no significant differences between genders. They
found that IBS inference was higher'in diet, health and self expression domains than active
recreation. Other domains reporting less interference than active recreation were social
relations, work, community/civic life, sex life, relationship with spouse, family relations, financial

situation, passive recreation and religious expression.

Two studies examined the relationship between physical activity and bowel frequency in the
general population. In a cohort study, Sanjoaquin et al (2004) investigated the association
between mean number of bowel movements and physical activity, adjusted for other
confounding variables (e.g. age, BMI, diet, fibre intake) in 20,630 EPIC-Oxford cohort
participants. The EPIC-Oxford cohort is a cohort study forming part of the European Prospective
Investigation into Cancer and Nutrition (EPIC). Participants were recruited from general practice
surgeries, vegetarian and health food magazines, the Vegetarian Society, the Vegan Society

and from friends and relatives of participants. In a follow up study a short questionnaire was sent
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to all participants and included two questions relating to bowel movements, (i) “About how many
bowel movements do you have each week? And (ii) How often do you take laxatives?” The
number of bowel movements was counted for each participant. Respondents were then

dichotomised into one of two groups, either above of below 7 movements per week.

The authors reported a positive association between increasing amounts of vigorous physical
activity and mean number of bowel movements per week for both men and women. However
only highly active women (more than 7 hours per week of vigorous physical activity) had a
greater likelihood of reporting more than 7 bowel movements per week (OR; 1.70 (95%CI 1.42,
2.03)) compared to women who reported no vigorous physical activity. Curtin et al (1996)
conducted a population survey of bowel habits in urban Swiss‘men but found no relationship
between physical activity status and bowel habits.

EVIDENCE STATEMENTS

1. There is poor evidence to show that the percentage of incomplete stools decreased

significantly in non-IBS constipated people‘given an exercise programme.

2. There is weak evidence that IBS Manning and pain scores at one and six months were
reduced significantly in comparison.with pre-intervention scores following a patient

education class that included exercise for people with IBS.

3. There is mixed evidence on whether there is a positive association between physical activity

and bowel habits in the general population.

GDG DISCUSSION

The GDG considered the-evidence and discussed whether exercise effects were related to
stress reduction. It was noted that some people may have increased stress levels because of
exercise, depending on their liking for exercise. The GDG thought that exercise would not
necessarily be beneficial for people with IBS-D. It was also noted that attendance at exercise
classes might prove difficult for patients and a gentle exercise programme that could be carried

out at home (e.g. Tai Chi, yoga, stretching) might be more beneficial.

The GDG discussed whether it was useful to recommend taking more fluid after exercise, but
concluded that this would not necessarily be appropriate for people with IBS, since many have

bladder problems, and taking more fluid does not help constipation.

EVIDENCE TO RECOMMENDATION

The GDG took into consideration the limited evidence and also referred to NICE public health
guidance on physical activity. This led to a general recommendation for practice. The GDG was
also interested to know if exercise affects IBS symptoms and quality of life for people with IBS,

and whether the type of IBS was important.
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RECOMMENDATION
Primary care clinicians should assess the physical activity levels of people with IBS using the
General Practice Physical Activity Questionnaire (GPAQ). All sedentary people should receive

brief advice and counselling to encourage physical activity.

7.3 Fibre

SELECTION CRITERIA

The selection criteria described in the general methodology section were to be used, but some

were specific to the fibre review and are reported below.

Types of studies

The GDG decided that the washout period for crossover studies in this review should be at least

4 weeks. Trials with shorter washout periods were not to be included in the analysis.

Types of intervention

Studies were to include the following interventions:

Insoluble fibre (corn, wheat, fruit and vegetables)
Soluble fibre (pectins, fruit and vegetables, oats, nuts and seeds, psyllium, ispaghula)

Bran.

It was to be noted if the fibre was provided as a food or as a capsule/supplement. In addition,

the total amount of fibre in the diet for each intervention was to be recorded where possible.

The following comparisons were to be included:

Fibre + normal diet versus normal diet (fibre versus nothing)
Fibre versus low fibre diet or placebo (fibre versus placebo)
Bran versus placebo

Insoluble fibre versus soluble fibre

Insoluble fibre + soluble fibre versus soluble fibre

Insoluble fibre + soluble fibre versus insoluble fibre

Fibre level 1 versus fibre level 2

Duration of treatment 1 versus duration 2
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e Fibre versus another type of intervention

o Fibre plus another type of intervention versus another type of intervention.

In spite of the large placebo effect associated with IBS, comparisons with no treatment were to

be included.

The fibre review was to be concerned only with longer-term maintenance treatment. The GDG
decided that there should be a minimum duration of treatment of four weeks for this review.

Studies of shorter durations were to be excluded.

Outcomes
In addition to the outcomes discussed in the general methods section, the GDG were interested
in the number of people with global deterioration, other than those who withdrew because of the

treatment.

Data extraction
In addition to the items given in the general section, we also extracted information on the total

amount of fibre (i.e. the sum of the intervention and the fibre in the diet).

Subgroup analyses
We planned to‘carry out subgroup analyses by type of fibre (soluble, insoluble, mixed), dose
(both intervention and total amount), duration of intervention, and, post-hoc, by means of

ingestion.(supplement or.dietary).

SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES
Searches were performed on the following core databases: MEDLINE, EMBASE, CINAHL and
The Cochrane Library (1966 to current day with guidance from the GDG). Additional databases

were not searched for this review. The search strategies are given in Appendix B.

The titles and abstracts from the search strategy were assessed. Sixty-four were identified to be
potentially relevant to the review and these papers were retrieved in full. Twenty studies met the
inclusion criteria for the review. The reference lists of the retrieved studies were inspected for
further potential papers, but none were identified. The forty-four excluded studies are listed in

the Appendix, along with reasons for exclusion.
DESCRIPTION OF STUDIES INCLUDED IN THE REVIEW

There were 20 included studies (Aller 2004; Arthurs 1983; Chapman 1990; Cook 1990; Dettmar
1999; Fielding 1984; Fowlie 1992; Kruis 1986; Longstreth 1981; Lucey 1987; Manning 1977;
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Parisi 2002; Parisi 2005; Prior and Whorwell 1987; Rees 2005; Ritchie 1979; Ritchie 1980;
Soltoft 1976; Tarpila 2004; Vilagrasa 1991). Nine studies were conducted in the UK (Chapman
1990; Dettmar 1999; Fowlie 1992; Lucey 1987; Manning 1977; Prior and Whorwell1987; Rees
2005; Ritchie 1979; Ritchie 1980); two in Ireland (Arthurs 1983; Fielding 1984); seven in the rest

of Europe, and two in the USA and Canada.

One study (Cook 1990) had fewer than 20 participants (n=14). This was a crossover study so
fewer participants were required to achieve adequate power. Five studies had more than 100
participants in total (Chapman 1990; Dettmar 1999; Kruis 1986; Parisi 2002; Villagrasa 1991).

Study Design
Setting: The majority of studies took place in secondary care; one was in primary care (Dettmar
1999) and one study did not report the setting(Tarpila 2004).

There were two crossover studies (Cook 1990; Lucey 1987) in which participants were allocated
to receive both the intervention and control treatments during the course of the study, in a
random order. The GDG defined the minimum washout period.to be four weeks for crossover
studies in this review, so the only crossover study eligible was Cook (1990). However, a second
crossover study (Lucey 1987) became eligible because individual patient data were reported,
allowing calculation of first period results. This gave the study a ‘pseudo-parallel’ design,
although the power was reduced. The remaining studies had a parallel design. One study had
more than two arms: Kruis (1986) compared bran with mebeverine (anti-spasmodic) and

placebo.

Population

The definition of IBS varied between studies: two used the Manning criteria (Chapman 1990;
Cook 1990); two used Rome | (Parisi 2002; Rees 2005); two used Rome Il (Aller 2004; Parisi
2005) and two met criteria defined by the authors that were similar to the above (Fielding 1984;
Tarpila 2004). In five studies, the authors stated that the participants had IBS, with no further
explanation (Lucey 1987; Manning 1977; Ritchie 1979; Ritchie 1980; Vilagrasa 1991). The
remaining seven studies (Arthurs 1983; Dettmar 1999; Fowlie 1992; Kruis 1986; Longstreth
1981; Prior and Whorwell 1987; Sgltoft 1976) did not use a formal definition but described a

range of symptoms consistent with IBS.
Most studies included a combination of IBS types. Four specified constipation-predominant IBS

(Cook 1990; Fielding 1984, Rees 2005; Tarpila 2004) and three were unclear (Arthurs 1963;
Dettmar 1999; Fowlie 1992).
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None of the studies stated that any participants had IBS as result of gastrointestinal infection.
The majority of studies (13) did not state the number of participants with bloating. Four studies
reported that some people had bloating (Aller 2004; Kruis 1986; Longstreth 1981; Vilagrasa
1991). Two studies (Prior and Whorwell 1987; Tarpila 2004) stated that all people had bloating.

Most of the studies did not describe symptom severity. Six studies stated that participants had
symptoms of mixed severity (Dettmar 1999; Fowlie 1992; Longstreth 1981; Parisi 2002; Parisi
2005; Prior and Whorwell 1987).

The age range of participants across studies was 14 to 82 years, with the mean age (where
given) ranging from 25.8 to 45 years. No study particularly identified elderly people. All studies
had more women than men.

Interventions

The studies varied in the type of fibre used: six had insoluble fibre (wheatbran); eight had
soluble fibre (six ispaghula, one partially hydrolysed guar gum ['PHGG’], one psyllium); five had

mixed fibres: studies used a combination of fruit, vegetables and cereal.

One study gave the fibre in a capsule form (Fowlie 1992), eight gave the fibre as a supplement
(Arthurs 1983; Chapman 1990; Dettmar 1999; Fowlie 1992; Longstreth 1981; Prior and
Whorwell 1987; Ritchie 1979; Ritchie 1980); and the rest added fibre to the diet with food (e.g.

bran-containing biscuits):

A fibre level of 18g per day is regarded as a threshold dose. When assessing dose we
considered both the amount of additional fibre and the amount of total fibre (intervention plus
that in the diet). The amount of additional fibre ranged from 7g per day (Dettmar 1999), although
a third 3.5g sachet could be added if needed, to 40g per day (Fielding 1984). Ten studies gave
additional fibre as amounts of less than 18g (Chapman 1990; Dettmar 1999; Fowlie 1992; Kruis
1986; Lucey 1987; Parisi 2005; Prior and Whorwell 1987; Rees 2005; Ritchie 1979; Ritchie
1980). Nine studies gave more than 18g (Aller 2004; Arthurs 1983; Cook 1990; Fielding 1984;
Longstreth 1981; Parisi 2002; Manning 1977; Sgltoft 1976; Villagrasa 1991). One study (Tarpila
2004) gave 12 to 24g daily.

Eight studies reported the total fibre in the intervention arm (Aller 2004; Arthurs 1983; Cook
1990; Fielding 1984; Fowlie 1992; Prior and Whorwell 1987; Tarpila 2004; Villagrasa 1991).

The duration of the intervention ranged from four weeks (Arthurs 1983; Dettmar 1999; Fielding
1984; Parisi 2002) to two years (Villagrasa 1991). One study reported follow-up after the end of

the trial (Parisi 2005; 3 months follow-up).

Comparisons
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The included studies covered the following comparisons:
e Eleven comparisons of fibre versus placebo, including one versus usual diet (Kruis 1986);
and one versus reduced fibre (Manning 1977):
0 Four gave soluble fibre (Arthurs 1983; Longstreth 1981; Prior and Whorwell 1987;
Ritchie 1979)
o0 Six gave insoluble fibre (Cook 1990; Kruis 1986; Lucey 1987; Manning 1977; Rees
2005; Sgltoft 1976)
0 One gave mixed fibre (Fowlie 1992);
e Three studies compared different classes of fibre:
o Two studies compared soluble versus insoluble fibre
= PHGG versus bran (Parisi 2002)
= Ispaghula versus bran (Ritchie 1980)
0 One study compared mixed versus soluble fibre
= Ground flax seed (containing 20% flaxseed oil) versus psyllium (Tarpila 2004);
e One study compared different types of fibre in the same class (mixed):
o0 One study compared different combinations of fruit and cereal fibre (Fielding 1984);
e Two studies compared different doses of fibre:
0 One compared 30.5g with 10:4g of mixed fibre. However, the proportion of soluble
fibre differed between the two groups.(13% versus 19%) (Aller 2004)
0 One study compared 5 and 10g of PHGG (Parisi 2005);
o Two studies compared fibre + mebeverine versus mebeverine + dietary advice (Chapman
1990; Dettmar 1999)

e Two studies compared fibre with an antispasmodic (Kruis 1987; Villagrasa 1991).

OUTCOMES

The studies measured a range of outcomes.

1.Global symptoms

a) Number of people with improvement in global symptoms

Ten studies recorded the participants’ assessment of improvement (Fowlie 1992; Kruis 1986;
Longstreth 1981; Lucey 1987; Parisi 2002; Prior and Whorwell 1987; Rees 2005; Ritchie 1979;
Ritchie 1980; Saltoft 1976) and one (Arthurs 1983) appeared to record a clinician’s assessment.

b) Number of people with deterioration in global symptoms
Four studies recorded the participants’ assessment of deterioration (Longstreth 1981; Lucey
1987; Parisi 2002; Sgltoft 1976).

¢) Global symptom score (mean)
Global symptom scores combined pain, bowel habits, flatulence and bloating. This outcome was
recorded by five studies (Cook 1990; Fowlie 1992; Longstreth 1981; Lucey 1987; Parisi 2005).

Longstreth (1981) recorded how symptoms interfered with normal activity.
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2. Individual symptoms

a) Pain

Pain was reported in several ways: the number of people with pain at the end of the study; the
number of people whose pain improved or worsened compared with the baseline, and; pain
scores. The pain score recorded a range of features, including severity, frequency and duration,
or a combination of these. In addition, studies recorded the final scores, mean daily scores or

the change from baseline. The studies reporting the following outcomes are listed below:

i.  Number of people with pain: three studies (Parisi 2002; Prior and Whorwell 1987;
Villagrasa 1991)
ii. Number of people with more pain: one study (Chapman 1990)
iii. Number of people with no pain: two studies (Prior and Whorwell 1987; Villagrasa 1991)
iv. Number of people with less pain: four studies (Chapman 1990; Dettmar 1999; Fielding
1984; Kruis 1986)
v. Pain score (change and final): six studies (Aller 2004; Cook 1990; Fowlie 1992;
Longstreth 1981; Manning 1977; Parisi 2005):
a. Three studies reported pain severity at the end of the study (Cook 1990; Fowlie 1992;
Parisi 2005)
b. Two studies reported pain severity from daily diary readings (Longstreth 1981;
Manning 1977)
c. One study reported a combined score for pain frequency and severity (Aller 2004) and
this study also reported change scores. In all cases the highest rating meant worst

symptoms, although the scales used were not the same.

b) Bloating
i. Number of people with bloating: two studies (Prior and Whorwell 1987; Villagrasa 1991)
ii. Number of people with more bloating: one study (Tarpila 2004)
iii. Number of people with no bloating: two studies (Prior and Whorwell 1987; Villagrasa
1991)
iv. Number of people with less bloating: one study (Tarpila 2004)

v. Bloating score (change and final): no studies reported this outcome.

c) Combined bloating and flatulence score
Three studies measured end of study scores (Aller 2004; Longstreth 1981; Parisi 2005).

d) Bowel habits

i. Number of people with improved bowel habits

Eight studies recorded the number of people with improved bowel habits (Chapman 1990;
Dettmar 1999; Fielding 1984, Kruis 1986; Manning 1977; Parisi 2002; Tarpila 2004; Villagrasa
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1991). Of these, two reported normalisation of bowel habits (Parisi 2002; Villagrasa 1991), and

the rest reported the patient’s assessment of improvement.

ii. Stool score (aggregate)

Three studies (Aller 2004; Fowlie 1992; Longstreth 1981) measured an aggregate of frequency,
consistency and straining. Fowlie (1992) reported the sum of number of stools x consistency
score (1=hard; 5=watery), for people whose IBS type was unclear; we regarded this outcome as
unhelpful. Longstreth (1981) reported the number of normal stools and this study was included

in the analysis.

e) Quality of life
Two studies reported a measure of quality of life (Fielding 1984; Parisi 2005). Parisi (2005)

reported the social functioning item on the SF-36 scale.

g) Adverse events

Two studies reported adverse effects (Chapman 1990; Villagrasa 1991).

METHODOLOGICAL QUALITY

The results of the quality assessment for included trials are shown in Appendix D. The method
of randomisation was reported in one study, classified as partially adequate (Manning 1977;
drawing a randomly numbered card). The other studies did not state the method of

randomisation.

Allocation concealment was reported in two studies (Parisi 2002; Parisi 2005), both of which
reported a partially adequate method in which randomisation and analysis were said to be

‘supervised by a statistician’.

Nine studies reported that the outcome assessors were blinded to the interventions (Cook 1990;
Fielding 1984; Longstreth 1981; Manning 1977; Prior and Whorwell 1987; Ritchie 1979; Ritchie
1980; Seltoft 1976; Tarpila 2004). One study stated that the outcome assessors were not

blinded (Parisi 2002). The remaining studies did not report blinding of outcome assessors.

Eleven studies reported that the participants were blinded to the interventions (Arthurs 1983;
Cook 1990; Fowlie 1992; Longstreth 1981; Lucey 1987; Prior and Whorwell 1987; Rees 2005;
Ritchie 1979; Ritchie 1980; Sgltoft 1976; Tarpila 2004). Eight studies stated that the participants
were not blinded (or this was deduced from intervention differences) (Aller 2004; Chapman
1990; Dettmar 1999; Fielding 1984; Kruis 1986; Manning 1977; Parisi 2002; Villagrasa 1991).

One study (Parisi 2005) was unclear about patient blinding.
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Only one study (Cook 1990) described an a-priori power calculation. Several studies included in
the review demonstrated baseline comparability of the groups, but eight did not give baseline
characteristics (Arthurs 1983; Dettmar 1999; Longstreth 1981; Lucey 1987; Manning 1977;
Ritchie 1979; Ritchie 1980; Sgltoft 1976).

Six studies reported no withdrawals (Aller 2004; Dettmar 1999; Lucey 1987; Parisi 2002; Ritchie

1979; Ritchie 1980). Four studies reported that more than 20% of people in at least one arm (or

overall) were not analysed or were lost to follow-up (attrition bias):

e Cook (1990): 5/14 (36%) of participants withdrew from the study

e Longstreth (1981): 6/40 (15%) on placebo and 11/37 (30%) on psyllium did not complete the
study. 3/6 and 7/11 respectively dropped out because of dislike for the study preparation or
failure to improve; 1/6 and 1/7 dropped out because their symptoms improved

e  Prior and Whorwell (1987): 8/40 (20%) withdrew from ispaghula group; 15/40 (38%)
withdrew from placebo group. This study reported most recent data carried forward in the
analysis, but this is not an approved method of handling‘missing data. The study also stated
that 4/8 and 10/15 withdrawals, respectively, were because of treatment failure.

e Rees (2005): 2/14 (14%) did not complete the study in the intervention arm and 4/14 (29%)

on placebo. There were no further details.

Thus, Cook (1990), Longstreth (1981), Prior and Whorwell (1987) and Rees (2005) were treated

with caution and examined in sensitivity analyses.

The risk of bias was assessed for each included study. Four studies were assessed as being at
higher risk.of bias (Cook 1990; Longstreth 1981; Prior and Whorwell 1987; Rees 2005 — attrition
bias) and were treated with caution. The eight studies that reported that the participants were
not blinded (Aller 2004; Chapman 1990; Dettmar 1999; Fielding 1984; Kruis 1986; Manning

1977; Parisi 2002; Villagrasa 1991) were also treated more cautiously.

RESULTS

A. Fibre versus Placebo
There were eleven studies that compared fibre with placebo (Arthurs 1983; Cook 1990; Fowlie
1992; Kruis 1986; Longstreth 1981; Lucey 1987 first period only; Manning 1977; Prior and
Whorwell 1987; Rees 2005; Ritchie 1979; Sgltoft 1976). Two of these studies were in people
with constipation-predominant IBS (Cook 1990; Rees 2005); three did not specify the type of
IBS (Arthurs 1983; Fowlie 1992; Ritchie 1979) and the remainder had mixed IBS types.
Therefore the studies were not stratified by IBS type. Similarly, there was too little information

to separate by severity, post-infective cause or bloating status.
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Where outcomes were measured at different times during the study, we took the end-study
results unless there were significant numbers of withdrawals or problems with compliance.
Therefore, for the Kruis (1986) study we took the values at four weeks. The results in Rees
(2005) were collected between week 8 and week 12 (11 people were assessed at week 8; six

at week 9; three at week 10; one at week 11, and; one at week 12).

1. Global symptoms

a) Number of people with improvement in global symptoms

Nine studies with 545 participants reported this outcome. Overall the relative risk was 1.18
(95% CI 1.03 to 1.35), i.e. statistically significant, in favour of fibre.

Figure 1
Rewiew: IBS MY 0B0S07
Comparizson: 01 Fibre v Placebo (all IBS types)
Cutcome: 01 Global improvemert of 1BS symptoms
Studdy Fibre Placebo RR (fixed) Weight RR (fixed)
or sub-category it M 5% Cl % 5% Cl
01 parallel studies
Rees 2005 8/12 7410 —_—— E.19 0.95 [0.EB4, 1.882]
Ritchie 1979 23748 13748 ——— 2.84 1.77 [l1.0z2, 3.07]
Kruis 1986{usldiet) 20740 1&/40 —_—— 1087 1.2Z5 [0.77, Z.04]
Soltoft 1976 15723 15723 —_— 11.37 0.73 [0.50, 1.28]
Longstreth 1951 Z0/268 24/34 —— 14.14 1.09 [0.81, 1.47]
Arthurs 1933 z29/40 24738 —1 16732 1.15 [D.84, 1.EE]
Lucey 1957 11714 10714 —— &.80 l.10 [pD.72, 1.89]
Prior 1987 23740 El/40 — 14 27 1.57 [1.1=2, Z. 18]
Forerlie 1952 15725 17724 —_— 11.72 0.85 [0.58, 1.258]
Subtatal (95% C0 274 271 ’ lo0.00 1.12 [L.02, 1.3E]
Total everts: 174 (Fibre), 147 (Placebo)
Test for heterogenetty: Chie = 1134, of = & (P = 0.18), I = 23.5%
Test for overall effect: Z=233(P=002)
Total (35% CI) 274 271 ’ lo0.00 1.12 [L.02, 1.3E]
Total everts: 174 (Fibre), 147 (Placebo)
Test for heterogenetty: Chie = 1134, of = & (P = 0.18), I = 23.5%
Test for overall effect: Z=233(P=002)

0z 0s 1 2 5

Favours Placebo  Favours Fibre

Subgroup analysis into soluble and insoluble fibres (Figure 2) gave some suggestion that
soluble fibre was more effective than insoluble, however, this conclusion was fairly reliant on
the Prior and Whorwell (1987) study, which had some attrition bias and was analysed using
the last measurement carried forward method. A sensitivity analysis without Prior and
Whorwell (1987), Longstreth (1981), Rees (2005 - attrition bias) and Kruis (1986 - which did
not have a placebo comparator) showed little difference in global improvement between fibre

and placebo overall, although the results for soluble fibre were still significant (Figure 3a).

Figure 2:
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Rewvizw: IBS WA 080507
Comparison: 01 Fibre vz Placebo (all IBS types)
Cutcome: 02 Global improvement by fibre type
Studdy Fibre Placebn RR (fixed) Weight RR (fixed)
ar sub-category it Mk 95% Cl % 5% Cl
01 Soluble Flare
Ritchie 1979 23748 13748 [—— 2.86 1.77 [l.0z, 3.07]
Longstreth 1981 Z0/z26 24/34 —— 14.1% 1.09 [0.81, 1.47]
Arthurs 1933 z3/40 E4/38 —— 1672 1.15 [0.84, 1.EE]
Prior 1987 33740 Zl/40 — 14 3Z 1.57 [1.13, Z.158]
Subtatal (95% CD 1t4 1e0 ‘ E4.1E5 1.35 [L.12, 1.61]
Total everts: 105 (Fibore), 82 (Placebo)
Test for heterogeneity: ChiF = 471, df = 3 (P = 0.19), P = 36.3%
Test for overall effect: Z=324 (P =0.001)
02 Inzoluble Fibre
Rees 2005 8/12 7410 —— &5.21 0.95 [0.54, 1.88]
Kruis 1986(usldist) 20,440 16740 — - 10.91 1.25 [0D.77, 2.04]
Soltoft 1976 15/22 1E/27 —— 11.0%9 0.g4 [0D.E1, 1.29]
Lucey 1957 11714 10714 —— 6.8Z 1.10 [0.72, 1.83]
Subtotal (95% CD L] Il L 34.03 1.04 [0.81, 1.35]
Total everts: 54 (Filbre), 458 (Placeho)
Test for heterogeneity: Chit = 1.37, df = 3 (P = 0.71), F = 0%
Test for overall effect: =031 (P=0.75)
03 hixed fibre
Fovwlie 1992 15725 17724 — - 11.83 0.g5 [0.55, 1.28]
Subtotal (95% N z5 24 -l 11.83 0.85 [D.56, 1.28]
Total everts: 15 (Fikre), 17 (Placebo)
Test for heterogeneity: not applicable
Test for overall effect: Z=073(P=043)
Total (85% CI) 277 275 & 100.00 1.18 [L.02, 1.36]
Total everts: 174 (Fibre), 147 (Placebo)
Test for heterogeneity: Chit = 10.29, df = & (P = 0.25), F = 22 2%
Test for overall effect: Z=239(P=002)
01 02 s 1 2 5] 10
Favours Placebo  Favours Fibre

Figure 3: Sensitivity analysis
Rewvizw: IBS WA 080507
Comparison: 01 Fibre vz Placebo (all IBS types)
Cutcome: 02 Global improvement by fibre type
Sty Fibre Placebo RR (fixed) Wigight RR (fixed)
ar sub-category it nt 95% Cl % 5% Cl
01 Soluble Fibre
Ritchie 1979 23748 13748 o — 1600 1.77 [l1.0z2, 3.07]
Arthurs 1933 z3/40 E4/38 —— 30.20 1.15 [0.84, 1.EE]
Subtotal (95% CI) 5 S - 45,31 1.36 [l.0Z, 1.81]
Total everts: 52 (Fibre), 37 (Placebo)
Test for heterogeneity: Chi® = 2.05, df =1 (P =0135),P=51.2%
Test for overall effect: Z=213(P=003)
02 Inzoluble Fibre
Soltoft 1976 lg/22 LE/27 —— Z0.0z2 0.g4 [0D.E1, 1.22]
Lucey 1957 11714 10714 —— 12,31 l.10 [pD.72, 1.89]
Subtotal (95% CI) 45 41 i 3234 0.84 [0.67, 1.3%3]
Total events: 26 (Fibre), 25 (Placebo)
Test for heterogeneity: Chif =069, df =1 (P =041),F=0%
Test for overall effect: Z=035(P=0.73)
03 Mixed fiore
Foewelie 1992 15/28 17/24 —— 21.35 0.5 [0.55, 1.28]
Subtotal (95% CI) zE zd il z1.3E 0.85 [0.58, 1.28]
Total events: 15 (Fibre), 17 (Placebn)
Test for heterogeneity: not applicable
Test for overall effect: Z=079 (P =0.43)
Total (95% Iy 153 151 » 100.00 1.1z [0.92, 1.35]
Total everts: 93 (Fikre), 79 (Placebo)
Test for heterogeneity: Chif = SE7, of = 4 (P = 0.22), 7= 25.5%
Test for overall effect: Z=111 (P=027)

01 02 s 1 2 5] 10

Favours Placebo

Sensitivity analysis by method of ingestion

Favours Fibre

A further sensitivity analysis was carried out on the studies that were not at risk of bias, to

investigate if there was an effect of supplementary fibre compared with dietary fibre. This was

examined in a subgroup analysis (Figure 3b). There was heterogeneity (I2=58%, p=0.09) in

the supplement group, which was probably caused by different types of fibre.
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Figure 3b
Rewvizww: BS
Comparizon: 01 Fibre va Placebo (all IBS types)
Cutcome: 28 Global improvement of 1BS symptoms - supplementsl or distary
Sty Fibre Placebo RR (fixed) Wizight RR (fixed)
ar sub-category niT nrl 93% I k) 95% 1
01 supplemental
Arthurs 1933 29/40 24738 —— 30.13 1.15 [0_.84, 1 58]
Forerlie 1952 15725 17724 — 21.z3 0.85 [0.58, 1.258]
Richie 1975 23748 13748 —— 15,31 1.77 [L.0Z, 2.07]
Subtotal (95% CI) 113 110 - &7.28 l.z0 [0.95, 1.52]
Total events: 67 (Fire), 54 (Placeho)
Test for heterogeneity: Chif = 476, of = 2 (P = 0.09), 7 = 58.0%
Test for overall effect: £=1352(FP=0.13)
03 dietary (using foods)
Lucey 1987 11714 10714 —— 12_z4 1.10 [0_72, 1.89]
Soltaft 1976 15723 L5723 —— Z20.43 0.73 [0.50, 1.28]
Subtotal (35% CN 43 37 -l 3z.7z 0.91 [0.66, 1.25]
Total everts: 26 (Fikre), 25 (Placsho)
Test for heterogeneity: Chid =110, df =1 (P = 0300, F=5.8%
Test for overall effect: £=059 (P =05E6)
Total (95% I 15& 147 - 100.00 1.10 [0.91, 1.34]
Total events: 93 (Fibre), 79 (Placebn)
Test for heterogeneity: Chif =647 df =4 (P=017),F=38.1%
Test for overall effect: Z=102 (P=0.31)

01 02 0s 1 2 5 10
Favours Placebo  Favours Fibre

b) Number of people with deterioration in.global symptoms
Three studies reported this outcome, and included 140 participants (Figure 4). The numbers of

events were few and there was too much uncertainty (wide confidence interval) to draw

conclusions.
Figure 4:
Review: IBS 21 &ugust 2006
Comparizon: 01 Fibre va Placebo (all IBS types)
Cutcome: 15 Global detetioration of 1BS symptoms
Stucy Fibre Placebo Peto OR Wizight Peto OR
or sub-category i nM 5% Cl % 5% Cl
01 paraliel studies
Sotoft 1976 Liza 0/z2 b 1z.7& .01 [0.12, 210.27]
Longstreth 1981 L/Z& 1/324 + L ¥ E6.91 1.32 [0.08, ZE.13)
Lucey 1987 2414 3714 4 L £9.3E 0.2 [0.09, 4.18]
Subttal (95% CI) 59 71 —een - 100,00 1.04 [0.24, 4.51]
Total everts: 4 (Fibre), 4 (Placebo)
Test for heterogenetty: Chie = 1.06, of = 2 (P = 0.59), F = 0%
Test for overall effect: =006 (P =095
01 02 0s 1 2 & 10

Favours Fibre Favours Placebo

¢) Global symptom score (mean)

This outcome was recorded by four studies (Cook 1990; Fowlie 1992; Longstreth 1981; Lucey
1987), and different scales were used. Fowlie (1992) did not give scores for the two groups
and Cook (1990) was a crossover design (and had some attrition bias). In view of the different
scales it was not possible to meta-analyse the parallel and crossover studies using the generic
inverse variance method, so the two remaining parallel studies and the crossover study were
analysed separately using the standardised mean difference. The results were inconclusive
(Figure 5).

Figure 5
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Rerviewy: |BS 31 August 2006

Comparison: 01 Fibre vs Placebo (all 1BS types)

Outcome: 05 Global Symptom Score (mean) Low score=good

Stucky Fibre Placebo SMD [ fixed) Weight SMD (fixed)

or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Parallel
Longstreth 1981 28 0.3610.58) 34 0.23(0.38) 83.13 0.28 [-0.23, 0.80]
Lucey 1987 14 1.00i4.77) 14 F.E0(6.47) 3l.87 -0.43 [-1.18, 0.32]

Subtotal (95% CI) a0 43 lo0.00 0.06 [-0.37, 048]

Test for heterogeneity: Chi* = 2.35,df =1 (P=013), ? = 57 4%
Test for overall effect Z=026(FP =0.79)

02 Crossover

Cook 1990 (Constip) 2 16.20{3. 30} s 15.0044. 50} 100,00 0.46 [-0.48, 1.40]
Subtotal (95% CI) L] 3 lo0.00 0.46 [-0.48, 1.40]
Test for heterogeneity: not applicakble
Test for overall effect: Z=096(F =0.34)

&

4 2 [i] ] 4
Fawours Fibke  Fawvours Placeba

2. Individual symptoms
a) Pain
The following studies measured pain:
i.  Number of people with no pain: one study (Prior and Whorwell 1987)
i. Number of people with less pain: three studies (Kruis 1986)
iii. Pain score (final): four studies (Cook 1990; Fowlie et al 1992; Longstreth et al 1981;
Manning 1977);
vi. Two studies reported pain severity at the end of the study (Cook 1990; Fowlie 1992)
iv. Two studies reported pain severity from daily diary readings (Longstreth 1981; Manning
1977).

Figure 6 shows the number of people with less pain and.the number of people with no pain, in

two single studies.-The confidence intervals‘'were too wide to draw conclusions.

Figure 6
Review: IBS 31 &August 2006
Comparizson: 01 Fibre v Placebo (all IBS types)
Cutcome: 14 Pain (Mo of patierts)
Studdy Fibre Placebo RR (fixed) Weight RR (fixed)
or sub-category it M 5% Cl % 5% Cl

01 Mumber with no pain (zoluble fibre)
Priar 189587 7/40 3/40 ——@— 100,00 2.33 [0.65, 2.29]
Subtotal (95% €O 40 40 ——co—— 100,00 2.33 [0.65, 5.39]
Total everts: 7 (Fibre), 3 (Placebo)

Test for heterogensity: not applicable
Test for overall effect: £=130(P=0.15)

02 Mumber with less pain (insaluble filbre)
Kruis 1936(usliet) 5/40 11740 —E— 100.00 0.45 [0.17, 1.19]
Subtotal (95% CN 40 40 . 100.00 0.45 [0.17, 1.19]
Tatal events: 5 (Fibre), 11 (Placebn)

Test for heterogeneity: not applicable
Test for overall effect: Z=161 (P=011)

01 02 0s 1 2 5 10
Favours placeko  Favours Fibre

Fowlie (1992) only gave the difference in the mean change score from baseline and its
95%CI, which was 1 (95%CI -1.5, 4), i.e. not statistically significant.

Combining the other three studies recording pain score, using the standardised mean
difference (Figure 7), showed little difference between fibre and placebo, but the data was

limited.

Figure 7
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Reviewy: IBS 31 August 2006

Comparison; 01 Fibre vs Placebo (all IBS types)

Outcome: 06 Pain Score (Low - good)

Shudy Fikre Placebo SO [ fixed) Weight SMD Cfixed)
or sub-category N Mean (SD) N Mean (50) 95% CI S 95% Cl

01 Parallel studies ‘

Longstreth 1931 z6 0.53(0.51} 34 0.62i0.52) - 73.01 -0.06 [-0.57, 0.45]

Manning 1977 1z 1.25i1.7&) 10 1.78(1.5¢6] —_— 26,39 0.12 [-0.73, 0.9&]
Subtatal (35% CI) 33 44 - 100.00 —0.0L [-0.45, 0.43]
Test for heterogenety: Chi =012, df =1 (P=073),F = 0%
Test for overall effect Z=005(P = 096)
03 Crozsover studies

ook 1990 (Constip) 2 Z2.20i0.80) El 2.30(1.20} - 100,00 0.e0 [-0.35, 1.55]
Subtatal (95% CI) 3 3 - 10000 0.0 [-0.35, 1.55]
Test for heterogeneity: not applicakble
Test for overall effect Z=124 (P=0.21)

4 2 0 2 4

Favours Placebo  Favours Fibre

b) Bloating

Only one study (Prior and Whorwell 1987) reported bloating (Figure 8). This showed that
statistically significantly more people had bloating when they took fibre (soluble) compared
with placebo. It should be noted that this was a last measurement carried forward analysis, but

that a large proportion withdrew from the study in.the ispaghula group.

Figure 8
Revigw: IBS 31 August 2006
Comparizon: 01 Fibre vs Placebo (all IBS types)
Outcome: 13 BloatingiGas reduction
Stucy Fibre Placeho RR (fixed) Wigight RR (fixed)
ar sub-category it Mk 95% Cl % 5% Cl
01 Mo of patients with blosting
Prior 1987 40/40 33740 . 10000 1.21 [l.05, 1.40]
Subitotal (95% CI) 40 40 & 100.00 1.1 [l.05, 1_40]

Total events: 40 (Fibre), 33 (Placebo)
Test for heterogeneity: not applicable
Test for overall effect: £ =264 (P = 0.008)

Total (35% 1) 40 40 & 100,00 1.21 [l.05, 1.40]
Total everts 40 (Fikre), 33 (Placebo)

Test for heterogensity: not applicable

Test for overall effect: Z =264 (P = 0.008)

01 02 05 1 2 5 10

Favours Filre  Favours Placeho

¢) Combined bloating and flatulence score
One study reported this outcome (Longstreth 1981). The results showed a small non-
significant difference (0.31 on a scale of 0 to 4) in favour of placebo. We noted that this study

had attrition bias.

Figure 9
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Rerviewy: |BS 31 August 2006
Comparison: 01 Fibre vs Placebo (all 1BS types)
Outcome: 11 Bloating and flatus combined
Shudy Fikre Placebo WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
Longstreth 1981 28 1.13i0.7&) 34 0.88(0.70] _— 100,00 0.3l [-0.07, 0.82]
Total (35% CI) 26 =24 e 100.00 0.31 [-0.07, 0.69]
Test for heterogeneity: not applicakble
Test for overall effect Z=162(P=0.11)
4 2 i 2 4

Favours Fibre  Favours Flacebo

d) Bowel habits

i. Number of people with improved bowel habits

Two studies, with 106 participants, recorded the number of people with improved bowel habits
(Kruis 1986; Manning 1977). Meta-analysis showed some heterogeneity between studies and

a wide confidence interval. Each study was a comparison with a non-placebo comparator (low

© 00 N O Ol & W NP

10
11

12
13
14
15
16

17
18

19
20
21
22
23
24
25
26

fibre or usual diet).

Figure 10
Review: B3 31 &ugust 2006
Comparizon: 01 Fibre va Placebo (all IBS types)
Cutcome: 20 Improvement in boweel habit
Stucy Fibre Placeho RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl
01 parallel studies
Kruiz 19860usldiet) 9440 10/40 gz.z8 0.20 [0.41, 1.98]
Manning 1977 7414 2/1z 17.7E 3.00 [0.7&, 1ll.820)
Subtotal (95% CI) 54 5z 100.00 1.27 [0.66, Z.48]
Total everts: 16 (Fikre), 12 (Placebo)
Test for heterogenety: Chif = 225, df =1 (P =0.13),F=336%
Test for overall effect: Z=072(P=047)
01 0z 05 1 2 s 10

ii. Stool score (aggregate)

Favours Placeba

Favours Fibre

Longstreth (1981) reported the number of normal stools per week. The confidence interval

was fairly wide (-2.0 to 2.6), but there was little difference between fibre and placebo. We

noted that this study had attrition bias.

Figure 11

Rerviewy: |BS 31 August 2006

Comparizon: 01 Fibre vs Placebo (all 183 types)

Outcame: 10 Stool score - number of normal stodls

Shudy Fikre Placebo WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
01 paralel ‘

Longstreth 1381 28 £.3004.50) 34 E.00(4.60] — 100,00 0.30 [-2.02, Z.8Z]
Subtotal (95% CI) ze 34 100,00 0.30 [-2.02, Z.8Z]
Test for heterogenety: not applicable
Test for overall effect Z=0.25(P = 080)

=10 -5 o S 10
Favours Placebo  Favours Fibre
B. Fibre type 1 versus Fibre type 2

B1. Insoluble versus soluble fibre

Two studies compared insoluble and soluble fibre: Parisi (2002) compared wheat bran

(insoluble; 30g/day) with guar gum (soluble; 5g/day) in people with a mixture of IBS types;

Ritchie (1980) compared coarse natural bran (insoluble; 20g/day) with ispaghula (soluble;

Fibogel 7g/day).

1. Global outcomes
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a) Global improvement of symptoms

Meta-analysis of two studies (Parisi 2002; Ritchie 1980) in 281 people, found a statistically
significant increase in the number of people reporting improved global symptoms in favour of
the soluble fibre (RR 0.61, 95% CI 0.51 to 0.73), with no heterogeneity. This corresponded to
a number needed to harm of 3 (95%Cl 2, 4), for a soluble group rate of 69 to 88%.
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Figure 12
Revigw: IBS M OE050T
Comparizon: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 01 Global Improvemert of symptoms
Stucy Inzoluble Soluble RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl
01 Inzoluble v soluble fiore
Ritchie 1950 23748 33748 —— z5.84 0.70 [0.4%, 093]
Parizi 2002 47 /93 81/92 E 3 71. 18 0.57 [0.4&, 0.71]
Subtotal (95% CI) 141 140 & 100,00 0.8l [0.51, 0.73]
Total everts: 70 (nsoluble), 114 (Soluble)
Test for heterogenety: Chif = 086, df =1 (P =033),F=0%
Test for overall effect: £=529 (P = 0.00001)
01 02 0s 1 2 & 10
Soluble  Inzoluble

b) Global deterioration in symptoms

One study (Parisi 2002) showed a wide confidence interval for this outcome and conclusions

could not be drawn.

Figure 13
Review: IB= 31 August 2006
Comparison: 02 Fibre Type 1 vs Fibre Type 2
Outcome: 02 Global deteriorstion of symptoms
Stucky Inzoluble Soluble RR (fixed) Wizight RR (fixed)
or sub-category i nM 5% Cl % 5% Cl

01 Insoluble vs soluble

Parizi 2002 £iaz 1/92
Subtotal (95% CI) o3 oz
Total everts 5 (nsoluble), 1 (Soluble)

Test for heterogeneity: not applicable

Test for overall effect: =147 (P=0.14)

——H— 100,00
——teenan. 100, 00

4.95 [0D.E9, 41_EZ)
4.95 [0.5%, 41.52)

2. Individual symptoms

a) Pain

041

0z

05
Inzoluble

1 2 & 10
Soluble

One study (Parisi 2002) showed little difference between the interventions for the number of

people with pain.

Figure 14
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Review: IBS 21 August 2006
Comparison: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 03 Mumber of patients with pain (mild, moderste and severe)
Study Insoiutle Soluble RR (fixed) Wiight RR (fixed)
ar sub-category it Mk 95% Cl % 5% Cl
01 Inzoluble v soluble
Parizi 2002 56/593 58/92 100,00 0.26 [0.75, 1.z0]
Subttal (95% CI) a3 az 100,00 0.96 [0.76, 1.20]
Total everts: 56 (Insoluble), 58 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=040(P =0E3)
01 02 05 1 2 5 10

Insoluble  Soluble

b) Bowel habits
There was no significant difference in the number of people with

improved bowel habits.

Figure 15
Revigw: IBS
Comparizon: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 07 Mumber of patients with improved howel habit
Stucy Type 1 fibre Soluble RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl
01 Insoluble ws soluble (mixed 1BS patierts)
Parisi 2002 23793 4t 10000 0.85 [0.54, 1.42]
Subtatal (95% CD 93 9z lo0.00 0.22 [0.54, 1 4Z]
Total everts: 23 (Type 1 fibre), 26 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=054 (P=059)
Total (35% Iy a3 az 100.00 0.88 [0.54, 1.42]
Total events: 23 (Type 1 fibre), 26 (Soluble)
Test for heterogeneity: not spplicable
Test for overall effect: £ =054 (P =0.55)
01 02 s 1 2 5] 10

type 1 fibke  Soluble

B2) Mixed fibre versus soluble fibre

Tarpila (2004) compared 6 to 24g/day flax seed (mixed fibre: 33% insoluble, 11% soluble,

20% flaxseed oil) with 6 to 24g/day psyllium (soluble), in 55 people with IBS-C.

a) Bloating
There were significantly. more people with a reduction in bloating

seeds) group, compared to psyllium.

for the mixed fibres (flax

Figure 16a
Review: IBS 21 August 2006
Comparison: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 04 Mumber of patients with less blosting
Study Wixed Soluble RR (fixed) Wiight RR (fixed)
ar sub-category it Mk 95% Cl % 5% Cl
01 hixed va zoluble
Tarpila 2004 z4/26 15729 —- 100.00 1.78 [l.23, 2.58]
Subtotal (95% CI) bt} z8 - 100.00 1.78 [l.23, 2.88]
Total everts: 24 (Mixed), 15 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=308 (P =0.002)
01 02 s 1 2 5] 10

Soluble  Mixed

The number of people with more bloating also significantly favou

the confidence interval was very wide.
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Figure 16b
Rewvizww: IBS 31 August 2006
Comparizon: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 05 Mumber of patients with maore bloating
Sty Mixedd Soluble Peto OR Wigight Peto OR
or sub-category nit nt Q5% Cl % Q5% ¢l
01 Mixed ve soluble
Tarpila 2004 026 5729 o 100.00 0.13 [0.0Z, 0.80]
Subtotal (95% I 26 23 H—— 10000 0.1z [0.02, 0.80]
Total everts: O (Mixed), 5 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=220(P=0.03)
01 02 [E 2 & 10

Mized  Soluble

b) Bowel habits

There was no significant difference in the number of people with improved bowel habits.

Figure 17
Review: BS
Comparizson: 02 Fibre Type 1 vs Fibre Type 2
Cutcome: 05 Mumber of patients with improved bowel habit
Stuchy Type 1 fibre Soluble RR (fixed) Wigight RR (fixed)
ar sub-category it nt 5% Cl % 5% Cl
02 Mixed vs soluble (constipstion predominant B5)
Tarpila 2004 24726 ZZFED 10000 1.2Z [D.96, 1.54]
Subtotal (95% CI) zE za 100.00 1.2z [0.98, 1.E54]
Total events: 24 (Type 1 fibre), 22 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=163(P=0.10)
Total (95% I ze za 100.00 1.zz [0.96, 1.54]
Total everts: 24 (Type 1 fibre), 22 (Soluble)
Test for heterogeneity: not applicable
Test for overall effect: Z=1E65(P=0.10)
g1 0z 05 1 2 5 10

type 1 fibre  Soluble

C. Mixed fibre 1 versus mixed fibre 2

One study (Fielding 1984) compared 40g of mixed fibre diet with different proportions of cereal

and fruit/vegetables 75% cereal versus 25% cereal. The study recorded a state of well being

score and individual symptom outcomes.

1. Number of people with an improved state of well being

There was little difference between interventions, although the confidence interval was fairly

wide.
Figure 18
Review: IBS 21 August 2006
Comparison: 04 Mixed Filbre type 1 (73% cereal [ 25% fruitfveq) vs Mixed Fibre type 2 (25% cereal / 75% fruitiven)
Cutcome: 06 Mumber with improved §much improved state of wel being
Studdy High ceresl High fruitiveg RR (fixed) Weight RR (fixed)
ar sub-category it Mk 95% Cl % 5% Cl
Figlding 1954 19/28 13/27 lo0.00 1.0z [0.70, 1.47]
Total (95% CI) z8 z7 100,00 1.0z [0.70, 1.47]
Total everts: 19 (High cereal), 18 (High frutieed)
Test for heterogeneity: not applicable
Test for overall effect: Z=009 (P =093)
g1 02 05 1 2 T

Fawvours Hi frutheey  Fawours high cereal

2. Individual symptoms

a) Number of people with less pain
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There was little difference in pain incidence between the two types of mixed fibre.

3 Figure 19
Revigw: IBS 31 August 2006
Comparizon: 04 Mixed Fibre type 1 (75% cereal / 25% fruithven) va Mixed Fibre type 2 (25% cereal § T5% fruitived)
Cutcome: 01 Mumber of patients with less pain
Sty High cereal High fruitfveg RR (fixed) Wizight RR (fixed)
ar sub-category niT nrl 93% I k) 95% 1
Fieldling 1954 20725 13727 10000 1.0z [0.7z2, 1l.42]
Total (95% I za z7 100.00 1.0z [0.72, 1.4Z]

Total events; 20 (High cereal), 19 (High fruitiven)
Test for heterogeneity: not applicable
Test for overall effect: £=009 (P =083)

01 02 05 1 2 s 10
Favours Hi fruitivey  Favours high cereal

b) Number of people with improved bowel habit

There was little difference between interventions.

© 00 N O O b~

Figure 20

Revigw: IBS 31 August 2006

Comparizon: 04 Mixed Fibre type 1 (75% cereal / 25% fruithven) va Mixed Fibre type 2 (25% cereal § T5% fruitived)

Cutcome: 05 Mumber of pts with improved boweel hakit

Sty High cereal High fruitfveg RR (fixed) Wizight RR (fixed)

ar sub-category niT nrl 93% I k) 95% 1
Fieldling 1954 18725 Z1/27 10000 0.83 [0.5%, 1.18]
Total (95% I za z7 100.00 0.83% [0.59, 1.1&]

Total events: 18 (High cereal), 21 (High fruitiven)
Test for heterogeneity: not applicable
Test for overall effect: Z=109(P=027)

01 o0z 05 1 2 s 10
lo Favours Hi Frutiveg  Favours High cereal
11
12 D. Fibre dose 1versus fibre dose 2
13 Two studies compared different doses of fibre (Aller 2004; Parisi 2005). In the former, the
14 comparison was 30.5 versus 10.4g /day.of mixed fibre over 12 weeks (i.e. above versus below
15 the18g/day threshold). The latter compared 10 and 5g/day of partially hydrolysed guar gum
16 over 12 weeks, which was then followed up for a further 12 weeks.
17 a) Global symptom score
18 There was little difference between interventions in a single study in 96 patients, and the
19 further 12 weeks follow-up did not change this conclusion
20
21 Figure 21
Review: B3 31 August 2006
Cotmparisan: 03 Fibre dose 1 vs Fibre dose 2 (all IBS Types)
Outcome: 02 Global symptom score (final score) - high = good
Shucy Fibre dose 1 Fibre dose 2 VD (fixed) Weight WD (fixed)
or sub-category ] Mean (500 M Mean (5D) 95% Cl % a5% Cl
01 Both less than 18gfday: 10 vs Sofday (parallzl) 12 weeks, final score
Parizi 2005 40 4.96(3.42) 48 E.00(3.08) - 100,00 -0.04 [-1.4Z, 1.34]
Subtotal (95% CI) 40 46 100,00 -0.04 [-1.4Z2, 1.3d4]
Test for heterogenety: not applicable
Test for overall effect Z =006 (P = 095)
02 Both less than 18giday: 10 vs Soiday (parallz) 12 weeks + 12 weeks follow up; final score T
Parizi 2005 40 F.Z004.04) 48 7.130(3.64) - 100,00 0.07 [-1.57, 1.711
Subtotal (95% CI) 40 46 100,00 0.07 [-1.57, 1.71]
Test for heterogenety: not applicable
Test for overall effect Z=003 (P =093) T
=10 -5 1] 5 10
2 2 Favours dose 1 Favours dose 2
23
24 b) Pain score
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There was a small, non-significant difference between interventions, favouring the lower dose
of soluble fibre in Parisi (2005) at 12 weeks, which decreases to zero after a further 12 weeks.

There was no significant difference in the two doses (above and below the threshold) for the
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Aller (2004) study.

Figure 22

Review: B3 31 August 2006

Cotmparisan: 03 Fibre dose 1 vs Fibre dose 2 (all IBS Types)
Outcome: 03 Pain score
Shucy Fibre dose 1 fibre dose 2 SMD (fixed) Weight ShD (fixed)
or sub-category ] Mean (500 M Mean (5D) 95% Cl % a5% Cl
01 Both less than 18gfday: 10 vs Sofday (parallzl) 12 weeks, final score

Parisi 2005 40 TI.EE2(15.07) 46 73.440(21.78) o 100,00 0.32 [-0.11, 0.75]
Sultotal (95% Cl) 40 46 - 100.00 0.3z [-0.11, 0.75]
Test for heterogenety: not applicable
Test for overalleffect Z=143(P=014)
02 Both less than 18g/fday: 10 ve Sgiday (paralle) 12 weeks + 12 weeks follow up; final score

Parizi 2005 40 E8.37(16.65) 46 £E8.5Z4zZ0. 50} - 100,00 -0.01 [-0.43, 0.42]
Subtotal (9556 CI) an 46 o 100,00 -0.01 [-0.43, 0.42]
Test for heterogeneity: not applicakble
Test for overall effect: Z=004 (P =0.97)
03 »18g/day vs =18 giday parallel (30 vs 10) 12 weeks

Aller 2004 z8 l.e0{l.50} s 1.601{1.30} 100,00

Subtatal (35% Cl) 28 28
Test for heterogeneity: not applicakble
Test for overall effect: Z=000(F =1.00)

T 10000
o

Q.00 [-0.52, 0.52]
0.00 [-0.52, 0.52]

c) General bloating and flatus score

4 2
Favours fiore dose 1

There is little difference between dose. levels in either study.

Figure 23

2 4
Fawours fibre dose 2

Rerviewy: |BS 31 August 2006

Comparison: 03 Fibre dose 1 vs Fibre dose 2 (all IBS Types)

Outcome: 07 Bloating and flatus score

Stucky Fibre dose 1 fibre dose 2 SMD [ fixed) Weight SMD (fixed)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Both less than 18aiday: 10 vs Sgiday (paralle) 12 weeks, final score
Parisi 2005 a0 2.90(1.72) 46 2.71i1.62)
Subtotal (95% CI) 40 46
Test for heterogenety: not applicakle
Test for overall effect 7 =052 (P = 060)

03 =18giday vs <16 giday paralel (30 vs 10) 12 wesks
Aller 2004 z8 1.50(0.90} z8 1.30¢0.90)
Subtotal (95% CI) g z8
Test for heterogenety: not applicakle
Test for overall effect Z=082(P=041)

i —

100.00
100.00

100.00
100.00

0.11 [-0.31, 0.54]
0.11 [-0.31, 0.54]

0.22 [-0.31, 0.74]
0.22 [-0.31, 0.74]

d) Bowel scores

-10 -5
Favours fiore dose 1

El 10
Fawours fibre dose 2

There is little difference between doses for the Aller (2004) study.

Figure 24
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Rerviewy: |BS 31 August 2006

Comparison: 03 Fibre dose 1 vs Fibre dose 2 (all IBS Types)

Outcome: 08 Stool score agoregate

Shudy Fibre dose 1 fibre dose 2 WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1

03 =18giday vs =18 giday parallel (30 vs 10) 12 weeks ‘
g

Aller 2004 1.0040. &80} s 1.301(1.30} | ] 100,00 -0.30 [-0.87, 0.27]
Subtotal (95% CI) z8 23 lo0.00 -0.30 [-0.87, 0.27]
Test for heterogeneity: not applicakble
Test for overall effect: Z=1.04 (P = 0.30)

-10 -5 o S 10

Favours fibre dose 1 Favours fibre dose 2

E. Fibre plus another intervention versus another intervention alone

Two studies (Dettmar 1999; Chapman 1990) assessed ispaghula plus mebeverine (anti-
spasmodic) versus mebeverine plus high fibre dietary advice. Each study reported the number

of people improved in terms of abdominal pain, and in terms of improvements in bowel habit,

at 4 weeks.

Figure 25
Revigw: IBS M OE050T
Comparizon: 33 Fibre + antispasmodic vs. antizpasmodic + high fibre diet advice
Cutcome: 01 Improvement in abdominal pain (no. of patierts)
Stucy Fibre+mebevering hehev+diet advice RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl
Dettmar 1999 24/E8 24754 41,87 1.37 [0.95, 1.37]
Chaprian 1990 33750 34549 5543 0.5 [0.7Z, 1.25]
Total (35% CI) 108 103 100,00 1.12 [0.90, 1.40]

Total everts: B7 (Fibre+mebevering), 58 (Mebev+dist advice)
Test for heterogeneity: Chit = 2.54, df =1 (P =0.11),F =606%
Test for overall effect: £=103 (P=0.30)

0z 05 1 2 3
Favours meb+diet  Favours fibre+meb

Figure 26
Revigw: IBS M OE0S0T
Comparison: 38 Fibre + antispasmodic ve. antizpasmodic + high fibre diet advice
Outcome: 02 Improvement in boweel function (no. of patients)
Stucty Fibre+mebeverine Mebey + diet advice RR (fixed) Wigight RR (fixed)
ar sub-category it nt 95% Cl % 5% Cl
Dettmar 1999 3L/66 18/54 —a— 41.10 1.66 [L.0&8, Z.59]
Chapman 1950 25450 26/ 49 Ez2.30 0.94 [0.54, 1.38]

Total (35% CI) 10& 10z lo0.00 1.4 [0.92, 1.6E]
Total everts: 56 (Fibre+mebevering), 44 (Mebey + dist acvice)

Test for heterogenetty: Chiz = 353, df = 1 (P = 0.08), P = 72.5%

Test for overall effect: Z=145(P=013)

[iE ns 1 2 3

Favours meb+diet  Favours fibre+mebey

F) Protective effects of fibre for the prevention of colorectal adenomas and carcinomas,

coronary heart disease and breast cancer

1. Colorectal Cancer
The role of diet'in the development of colorectal cancer has long been hypothesised. Although
there are many studies investigating the relationship between diet and colorectal cancer, the

exact relationship remains unclear.

In the 1970’s epidemiological studies first suggested an inverse relationship between foods
rich in dietary fibre and the incidence of colorectal cancer. However, many of these studies
were case-control designs, which were subject to selection bias and recall bias. Evidence from
two large cohort studies (the Nurses Health Study in 88,757 women and the Health

Professionals’ Follow-up Study in 47,325 men) found that dietary fibre had no significant effect
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on the risk of colorectal cancer. A further cohort study in 61,463 people, however, found a
weak association between fruit consumption and reduction in risk, but no association between
cereal intake and risk. More recently a Cochrane review (Asano 2002) of five large
randomised trials showed no significant protective effect of fibre on the development of

colorectal adenomas within two to four years.

2. Coronary Heart Disease (CHD)

Prior to 2000, a number of reviews investigated the relationship between diet and CHD and
Stroke. Since 2000 several studies have concentrated on the relationship between wholegrain
dietary intake and CHD, and there is a body of evidence to support a 20 to 40% risk reduction
of CHD for those who consume a diet rich in wholegrains compared to those who do not.
However many studies have not shown an independenteffect of fibre alone. The only RCT in
secondary prevention of CHD that advised participants to eat more cereal fibre showed no
reduction in the reinfarction rate, but there was no data on primary prevention. There was

strong evidence to suggest that wheat fibre does not lower cholesterol.

Cereal products provide around 30% of total energy intake in British adults. Several nutrients
contained in cereals have the potential to reduce the risk factors for CHD (linoleic acid, fibre
vitamin E, selenium and folate, phytoestrogens of the lignan family, phenolic acids with
antioxidant properties). It should be noted that some. processed cereal foods are high in salt

and could contribute.to raising blood pressure.

Over 40 human trials have shown that oat fibre tends to lower plasma total and LDL
cholesterol but wheat fibre does not. Rice bran and barley may also lower cholesterol but

intake of barley tends to'be too low to have an effect.

There is no clear association, negative or positive, between total cereal consumption and
CHD.

The intake of wholegrain foods may protect against heart disease and stroke but the exact

mechanism is.not clear. Fibre, magnesium, folate and vitamins B6 and E may be important.

The Joint Health Claims Initiative states that the evidence supports the association between
regular consumption of wholegrains and a healthy heart but that it is insufficient to

demonstrate cause and effect.

3. Breast Cancer
In the mid 1980’s the role of fibre in breast cancer was suggested. There have been many
studies including case control studies in several populations reporting a reduced risk for breast

cancer for individuals with a high intake of dietary fibre. Other studies were contradictory and
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the positive effect of fibre for breast cancer risk reduction was not confirmed by prospective

cohort studies in the US (Holmes 2004; Terry 2002). A recent study (Cade 2007) investigated

the relationship between dietary fibre intake and breast cancer in a large cohort of British

women. The conclusions were that total fibre of more than 30g/day was protective against

breast cancer in pre-menopausal women relative to an intake of less than 20g/day, but was

not significant in post-menopausal women. After assessing this study we had some

reservations.

e The population were highly selected and not necessarily representative

e Lower levels of fibre intake were not protective and subgroup analysis according to fruit,
vegetable and cereal fibre showed no significant effect

e There was no data available on the effects of soluble and insoluble fibre (Cade, personal

communication to GDG).

A recent large RCT (Pierce 2007) in 3088 women investigated the effect on prognosis,
following treatment for breast cancer, of a diet very high in vegetables, fruit and fibre and low
in fat, plus telephone counselling, in comparison to dietary guidelines. The trial found no
reduction of breast cancer events (recurrence or new primary) or any improvement in survival

over a 7.5 year follow-up period.

There is currently insufficient evidence to demonstrate a causal relationship between total
cereal consumption and breast cancer prevention. Studies have not investigated the specific

effects of soluble and insoluble fibre.

In summary, the protective effects of fibre for the prevention of colorectal adenomas and

carcinomas, coronary heart disease and breast cancer remain uncertain.

GDG DISCUSSION
The GDG discussed the use of fibre at some length, also taking into account a survey of the use
of bran in people with IBS in primary and secondary care (Miller 2006). This paper suggested
that bran was not especially effective in primary care, improving symptoms in 27/100 people
with IBS, with 22/100 reporting an exacerbation of symptoms. This was significantly fewer than
found in people in secondary care. The effects of soluble fibre were similar in both primary care
and secondary care. The study highlighted the issues of extrapolating the response to treatment

in IBS from different care settings.

The GDG unanimously agreed that the practice in primary care of recommending high fibre diets
to people with IBS should cease. They suggested that GPs should investigate the person’s
usual fibre intake with a view to modifying fibre levels to suit the symptom profile and they
should monitor the person’s response to dietary modification. GDG consensus was that wheat

bran should not be recommended for people with IBS as it is ineffective in the management of
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symptoms and may even increase symptoms in some people. It may be preferential for the
dietary fibre intake to be closer to 12g/day rather than 24g/day. If an increase in fibre were

needed, this should be in the form of soluble fibre.

The GDG noted that any protective effect of fibre is from food rich in dietary fibre as opposed to
supplemental fibre, because the former contain other nutrients and phytochemicals and the

roles these play may be more important than the fibre alone.

HEALTH ECONOMIC EVIDENCE
The cost effectiveness of fibre was not estimated as fibre is not prescribed but purchased by

people with IBS as part of their food or as an over the counter.food supplement.

EVIDENCE STATEMENTS
1. There is a moderate amount of weak evidence to show that significantly more patients have
improved global symptoms when taking soluble fibre compared with placebo; and that there

is no significant difference for insoluble fibre compared with placebo.

2. There is weak evidence to show no significant effect on global symptoms of the means of

delivery of fibre, whether given as a food or as a supplement.

3. There is good evidence to show that significantly more patients have improved global
symptoms when taking soluble fibre compared with insoluble fibre; however there is no

significant difference in pain or in improvement in bowel habits.

4. There is a fair evidence to show that flax seed containing flaxseed oil gave significantly less
bloating than psyllium in.people with IBS, but there was no significant difference in the

number of people with improved bowel habits.
5. There is a moderate amount of fair evidence to show no significant difference in the state of
well'being and the number of patients with reduced pain, or improved bowel habit, when

comparing a mixed diet containing 25 % or 75% cereal

6. There is limited evidence to show little effect of fibre dose on pain, bloating and bowel

scores in people with IBS.
7. There is inconsistent evidence of a protective effect of fibre on colorectal cancer, breast
cancer and coronary heart disease, and a causal protective relationship has not been

demonstrated.

EVIDENCE TO RECOMMENDATION
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7.4

The GDG took into consideration the clinical evidence on the effectiveness of high fibre diets,
together with their clinical experience of deleterious effects of a high fibre diet; they balanced
these with a consideration of the protective nature of fibre against cancers and heart disease, as
determined in the general population. The GDG was unanimous that the practice of
recommending that people with IBS eat a diet high in fibre should cease, and recommended that
the first stage in improving a person’s diet was to review the fibre intake and adjust accordingly.
The improvement in IBS symptoms due to soluble fibre was noted, and its possible protective
effect against heart disease, so that the GDG recommended soluble fibre if an increase in fibre

was required.

RECOMMENDATION

Primary care clinicians should review the fibre intake of a person with IBS, adjusting (usually
decreasing) it according to effect while monitoring symptoms. People with IBS should be
actively discouraged from taking insoluble fibre (bran). If an increase in dietary fibre is
advised, this should be soluble fibre (such as ispaghula powder) or foods high in soluble

fibre (for example, oats).

Probiotics and prebiotics

SELECTION CRITERIA
The selection criteria-described.in the general'methodology section were used, but some were

specific to the probiotics review and are reported below.

Types of studies
The GDG decided that crossover studies should not be included in this review because it was
unclear whether probiotics effected longer term changes or how long they were retained in the

gut.

Types of intervention

Studies should include the following interventions:

e Single probiotics

e Combination probiotics

e Single prebiotics

e Synbiotics.

.

® Probiotics may be given as a food or as an enteric coated capsule. Prebiotics should fulfil
three criteria: (a) resistance to gastric acidity, hydrolysis by mammalian enzymes and

gastrointestinal absorption; (b) fermentation by intestinal microflora; (c) selective stimulation of
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the growth and/or activity of intestinal bacteria associated with health and well-being. Acceptable

prebiotics are mainly fructo-oligosaccharides, galacto-oligosaccharides and lactulose.

The following comparisons were included:
e Single probiotic versus placebo

e Combination probiotic versus placebo
e Single prebiotic versus placebo

e Synbiotics versus placebo

e Probiotic 1 versus probiotic 2

e Probiotic dose 1 versus dose 2

¢ Intervention duration 1 versus duration 2.
The probiotics review was concerned only with longer-term maintenance treatment.

In spite of the large placebo effect associated with IBS, comparisons with no treatment were

included, and the minimum duration of treatment was four weeks.

Stratification and Subgroup analyses

Pre and probiotics were to be treated separately. We planned to carry out subgroup analyses as

follows:

0 Type of probiotic (single, combination)

o Nature of bacteria, including the strain (e.g. Lactobacillus salivarius, Bifidobacterium infantis,
Streptococcus faecium)

o Dose (above and below 1 x 10° bacteria per day; this was later revised to 10°, 108, 10"
subgroups and the GDG later excluded studies with levels below 1 x 106)

0.« Duration of intervention (5-8, 9-12, 13-16, 16+ weeks).

We also planned to investigate the effect of enteric coated capsules compared with the addition

of probiotics as a food.

SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES

Searches were performed on the following core databases: MEDLINE, EMBASE, CINAHL and
The Cochrane Library (1966 to current day with guidance from the GDG). The search strategies
are listed in Appendix B.

The titles and abstracts from the search strategy were assessed. Thirty-seven were identified to
be potentially relevant to the review and these papers were retrieved in full. Thirteen studies met
the inclusion criteria for the review. The reference lists of these were inspected for further
potential papers, but none were identified. The excluded studies are listed in Appendix E, along

with reasons for exclusion.
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DESCRIPTION OF STUDIES INCLUDED IN THE REVIEW

Thirteen studies met the inclusion criteria for the review (Bittner 2005; Gade 1989; Kajander
2005; Kim 2003; Kim 2005; Niedzielin 2001; Niv 2005; Nobaek 2000; Olesen 2000; O’Mahony
2004; Saggioro 2004; Tsuchiya 2004; Whorwell 2006). One study was conducted in the UK
(Whorwell 2006) and one was carried out in Ireland (O’Mahony 2004). Two were conducted in

Italy, three in the USA, two in Denmark and one each in Finland, Sweden, Poland and Israel.

The majority of studies had fewer than 100 patients. Two studies (Kajander 2005; Whorwell
2006) had more than 100 patients in total.

Study Design

Setting: The majority of studies took place in secondary.care, but three were carried out in
primary care (Bittner 2005; Gade 1989; Whorwell 2006) and one was assumed to be primary
care (Nobaek 2000; recruited by newspaper advertisement). One study had patients from both
primary and secondary care (O’Mahony 2004; patients from gastroenterology clinics and

newspaper advertisement).

All the studies included in the review had a parallel design.

One study (O’Mahony 2004) had 3 arms comparing Lactobacillus salivarius UCC4431,
Bifidobacterium infantis 35624 and placebo malted milk. Whorwell (2006) compared three
different dosesof encapsulated Bifidobacterium infantis 35624 with placebo in women with IBS.

This gave a total of 20 comparisons.in the review.

Population
The definition of IBS varied between studies: two used the Manning criteria (Niedzielin 2001;
Olesen 2000); one used the Rome | criteria (Kajander 2005); one met criteria defined by the

authors that were similar to the above (Gade 1989); and the rest used the Rome |l criteria.

All studies but one included patients who had a range of IBS types; the other study specified
diarrhoea predominant IBS symptoms (Kim 2003). Only one study (Niv 2005) stated that the

participants had IBS as result of gastrointestinal infection.

The majority of studies (12) did not state the number of participants with bloating. Five studies
had some patients with bloating measured as an outcome (Kajander 2005; Kim 2003; Olesen
2000; Tsuchiya 2004; Whorwell 2006). Two studies (Kim 2005; Niedzielin 2001) identified all

patients as having bloating.
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Most of the studies described symptom severity as mixed; one study described the symptoms
as mild (Nobaek 2000). Two studies did not state symptom severity (Kajander 2005; O’Mahony
2004). Three studies suggested that the patients had refractory IBS: Saggioro (2004) reported
that the patients had been treated with drugs without success; Niedzielin (2001) stated that all
patients had been referred to secondary care because of problems with management; Tsuchiya
(2004) reported that all patients had undergone a number of treatments without significant and

lasting benefit.

The age range of participants across studies was 19 to 78 years, with the mean age (where
given) ranging from 34 to 48 years. No study particularly identified‘elderly participants.
All studies had a ratio of women to men greater than one. Whorwell (2006) included only women

participants.

Interventions

The studies varied in the type of probiotics used:

e Six used a single probiotic (Gade 1989; Niedzielin 2001; Niv 2005; Nobaek 2000; O’'Mahony
2004; Whorwell 2006)

o Five used a combination of probiotics (Kajander 2005; Kim 2003; Kim 2005; Saggioro 2004;
Tsuchiya 2004)

¢ One study used a prebiotic (Olesen 2000)

e One gave a pre/probiotic combination (Bittner 2005).

A range of different bacteria was used, and included various strains of Lactobacillus,

Bifidobacterium and Streptococcus. Further details are available in the Appendix.

Three studies gave the probiotic in a capsule form (Kajander 2005; Whorwell 2006; Bittner
2005), two gave a tablet (Gade and Thorn 1989; Niv 2005) and the remainder used a food
source or solution as the means of ingestion. The food sources used included milk or milk
products, yoghurt, oatmeal soup and fruit drinks. The GDG considered the medium in which the
probiotics were ingested to be an important difference and decided to consider, as subgroups,
capsules versus other delivery routes. Whether the intervention was given with food was also
considered important because of the increased levels of bile salts, as a result of digestive
process, which are a serious obstacle to probiotic survival. However only three studies gave
details as to when the probiotics were taken: Niedzielin (2001) directed that they should be
taken before breakfast and two hours after the evening meal; in Gade (1989) the dose was
given in the morning and evening with meals; and Olesen (2000) required the dose of prebiotics

be taken with breakfast.

The GDG defined the minimum dose of probiotic as 1 x10°. The doses of probiotic varied
considerably, and ranged from 8x10° (Gade 1989) to 4x10'® (Niedzielin 2001) for single
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probiotics, and 5x10%to 5x10"" for combination probiotics. It is noted that the activity of the

probiotics vary according to strain.

The duration of the intervention ranged from four weeks (Gade 1989; Niedzielin 2001; Nobaek
2000; Saggioro 2004; Whorwell 2006) to six months (Kajander 2005; Niv 2005). Three studies
had durations of eight weeks (Kim 2003; Kim 2005; O’Mahony 2004), and two studies had
interventions lasting 12 weeks (Olesen 2000; Tsuchiya 2004). One study followed the patients
for 12 months (Nobaek 2000).

Comparisons

The included studies covered the following comparisons:

¢ Nine comparisons of a single probiotic versus placebo (Gade 1989; Niedzielin 2001; Niv
2005; Nobaek 2000; O’'Mahony 2004 x 2; Whorwell 2006 x3)

(o}

o O O O

(o}

Lactobacillus salivarius UCC4331 (1x101°) in malted milk drink (O’Mahony 2004)
Lactobacillus plantarum DSM 9843 (5x107 CFU) in oatmeal soup (Nobaek 2000)
Lactobacillus plantarum 299V (5x107) in oatmeal soup (Niedzielin 2001)
Lactobacillus reuteri ATCC 55730 (1x10° ) tablet (Niv 2005)

Two used Bifidobacterium infantis 35624 (O’Mahony 2004 (1x10'°) in malted milk
drink; Whorwell (2006) 1x10°, 1x10%,1x10' CFU in capsule)

Streptococcus faecium (dose estimated as 8x106) tablet (Gade 1989);

e Five comparisons_.of a combination of probiotics versus placebo:

(o}

Two studies used VSL3 powder sachet (Bifidobacterium 3 strains, Lactobacillus 4
strains, Streptococcus 1 strain) (Kim 2003; Kim 2005)

SCM-III solution (Lactobacillus acidophilus1 .25x10° CFU; Lactobacillus helveticus
1.3x10% bifidobacterium 4,95x1079) (Tsuchiya 2004)

Lactobacillus rhamnosus GG, L. rhamnosus LC705, Bacillus breve Bb99,
P.freudenreichii ssp.shermanii JS capsule (Kajander 2005)

Lactobacillus plantarum LPO1 & Bifidobacterium Breve BRO 5x10° CFU sachet
dissolved in water (Saggioro 2004);

e One study compared two different probiotics (Lactobacillus salivarius UCC4331 versus
Bifidobacterium.infantis 35624) (O’Mahony 2004)

e One study compared three doses of probiotics (Whorwell 2006; 3 comparisons)

e One comparison of Prebiotic versus placebo (Oleson and Hoyer 2000)

e One comparison of a pre/probiotic capsule versus placebo, but this study contained no
analysable data (Bittner 2005).

OUTCOMES

The studies measured a range of outcomes.

1. Global symptoms
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a) Number of patients with an improvement in global symptoms

Seven studies recorded the patients’ assessment of improvement (Gade 1989; Kajander 2005;
Kim 2003; Niedzielin 2001; Olesen 2000; Tsuchiya 2004 — overall clinical effectiveness;
Whorwell 2006 — adequate symptom relief) and two (Gade 1989; Tsuchiya 2004) also recorded

a clinician assessment.

b) Global symptom score (mean)
The global symptom score was recorded by seven studies (Kajander 2005; Kim 2003; Niv 2005;
Nobaek 2000; O’Mahony 2004; Saggioro 2004; Whorwell 2006), but Saggioro (2004) recorded

the percentage change in global symptom score.

c) Global improvement in symptoms score (mean)

This outcome was recorded by two studies (Kim 2003; Olesen 2000).

d) Number of patients with deterioration in.global symptoms
This outcome was recorded by three studies (Gade 1989; Olesen 2000; Tsuchiya 2004).

2. Individual symptoms

a) Pain

Pain was reported in several ways, either giving the number of patients with pain at the end of

the study, the number of patients whose pain improved or worsened compared with the

baseline, and pain.scores. The latter recorded a range of features, including severity, frequency
and duration, or a combination of these. In addition, studies recorded the final scores, mean
daily scores or the change from baseline. The studies reporting the following outcomes are
listed below:

e Number of patients with pain: three studies (Gade 1989; Olesen 2000; Niedzielin 2001)

e Pain score: eight studies recorded a pain score (Kajander 2005; Kim 2003; Kim 2005;
Nobaek 2000; O’Mahony 2004; Saggioro 2004; Tsuchiya 2004; Whorwell 2006), although
Saggioro (2004) recorded the percentage change in pain score.

In all cases the highest rating meant worst symptoms, although the scales used were not
the same.

¢ Number of patients with less pain: one study (Niedzielin 2001).

b) Bloating

¢ Number of patients with more bloating (Olesen 2000)

o Number of patients with less bloating (Kim 2005; Olesen 2000)

e Bloating score (Kajander 2005; Kim 2003; Kim 2005; O’Mahony 2004; Tsuchiya 2004;
Whorwell 2006).

c) Bowel habits
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¢ Stool frequency (change and final) (Kajander 2005; Kim 2003; Kim 2005; Tsuchiya 2004).
We decided that stool frequency was an unreliable measure of improvement if the type of
IBS was not given. Only one of these studies specified the type of IBS (Kim 2003, which
was in patients with diarrhoea predominant IBS), and the other studies were disregarded for
this outcome.

e Stool score which was an aggregate score including stool frequency, consistency, ease of
passage and completeness of evacuation (Kim 2003; Kim 2005; Nobaek 2000; O’Mahony
2004).

3) Quality of Life
o Two studies reported quality of life as an outcome (Niv 2005; Whorwell 2006).

METHODOLOGICAL QUALITY

The quality assessment for included trials is shown in Appendix D. The method of randomisation
was reported in four studies, all of which gave an adequate method: computer generated
numbers (Gade 1989; Kajander 2005; Olesen 2000) and one picking a card from a pack
(O’Mahony 2004). The other studies did not state the method of randomisation (Kim 2003; Kim
2005; Niedzielin 2001; Niv 2005; Nobaek 2000; Tsuchiya 2004; Whorwell 2006).

Allocation concealment was reported in three studies (Kim 2005; Olesen 2000; O’Mahony
2004), one of which reported a partially adequate method (O’Mahony 2004), in which
randomisation and analysis were said to be ‘supervised by a person independent from the
study’. The other two were classified as having adequate concealment because the sequence

was retained by a third party.

All the studies reported that the outcome assessors and the patients were blinded to the
interventions. All described in detail the appearance and taste of the placebo and active

intervention.

Four studies (Kajander 2005; Kim 2003; Kim 2005; Tsuchiya 2004) described an a-priori power
calculation. Five studies used an intention to treat analysis (Kim 2003; Kim 2005; Olesen 2000;
O’Mahony 2004; Whorwell 2006). All studies included in the review demonstrated some level of
baseline comparability of the groups, but two provided limited data regarding baseline
characteristics (Gade 1989; Nobaek 2000).

One study had no loss to follow-up (Niedzielin 2001). Three studies reported that more than
20% of patients in at least one arm (or overall) were not analysed or were lost to follow-up (Kim
2005; Niv 2005; Olesen 2000). For the Kim (2005) study we used four week data instead. In Niv
(2005), 9/27 (33%) in the control group withdrew; and in Olesen (2000), 14/52 (27%) did not

complete the 12 week comparative phase in FOS group.
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The risk of bias was assessed for each included study and only Niv (2005) and Olesen (2000)
were considered to be at higher risk of bias. These were considered, where possible, in

sensitivity analyses.

RESULTS

A. Probiotics versus placebo
Ten studies compared probiotics (singly or in combination) with placebo (Gade 1989;
Kajander 2005; Kim 2003; Kim 2005; Nobaek 2000; Niedzielin 2001; Niv 2005; O’Mahony
2004; Tsuchiya 2004; Whorwell 2006).

1. Global symptoms

a) Number of patients with an improvement in global symptoms

Six studies (eight comparisons), with 629 patients, recorded the patients’ assessment of
global improvement (Gade 1989; Kajander 2005, Kim 2003, Niedzielin 2001, Tsuchiya 2004,
Whorwell 2007). Meta-analysis showed significant heterogeneity (I2=65%; p=0.006).

Figure 1
Revigw: IBS
Comparizon: 07 Probictics vs Placebo (all IBS types)
Cutcome: 01 Global improvement of 183 symptoms
Stucky Probictic Placeho RR (fixed) Wizight RR (fixed)
or sub-category i nM 5% Cl % 5% Cl
01 paraliel studies
Gade & Thorn 1939 ZES32E S/EZ —_— = 13 1.83 [1.17, 2.37]
Kajander 2003 31741 17740 —— 15.43 1.78 [1.12, Z.85]
Wim 2003 441z 51z —_— d_48 0_&en [o_z&8, Z.27]
Migdzielin 2001 13720 3520 —_—) Z.63 6.33 [Z.22, 15.08)
Tsuchiva 2004 23734 157324 —a— 14 34 2.06 [l.44, Z.9&]
Whorweell 2006 & 41720 13731 —— 17.34 1.03 [0.65, 1.74]
Whorweell 2006 b £a/90 14731 —— 12,67 1.42 [0.94, Z.17]
Whaorweell 2006 o 347290 13430 —— 17.48 0.87 [0.54, 1.42]
Subtatal (95% CN) 409 zz0 <» 100.00 1.57 [L.33, 1.87]

Total everts: 246 (Prokictic), 90 (Placeka)
Test for heterogeneity: Chie = 1987, df = 7 (P = 0.006), = 64.5%
Test for overall effect: Z=517 (P = 0.00001)

Tatal (35% Iy 4na zz0 &» 1o00.00 1.57 [l.33, 1.87]
Total everts: 246 (Prokictic), 90 (Placeha)

Test for heterogeneity: Chif = 1987, df = 7 (P = 0.006), F = 64 8%
Test for overall effect: Z=517 (P = 0.00001)

01 02 os 1 2 a 10
Favours Placebo Favours Prabiotic

This heterogeneity was investigated in terms of the pre-specified subgroup analyses: by type
of probiotic (single, combination), by duration and by dose and strain of bacterium (Figures 2
to 3).
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Type of probiotic (Figure 2)

There was still significant heterogeneity in the single probiotic group, but it was not significant
in the combination probiotic group (I2=31%, p=0.23). Meta-analysis of three studies in 173
patients showed a statistically significant improvement in global symptoms. This corresponded
to an NNT of 3 (95%CI 3, 5), for a control group rate of 42 to 47%. We noted there was
significant heterogeneity for the risk difference (I2=74%, p=0.02), which may have been an

indication that the particular combination of probiotics was important.

Figure 2: Subgroup analysis by type of probiotic

Review: BS

Comparizson: 07 Probictics vs Placebo (al 1IBS types)

Outcome: 02 Global improvement of 1BS symptoms

Studdy Probiotic Placebo RR (fixed) Weight RR (fixed)
or sub-category it M 5% Cl % 5% Cl

01 =ingle probictic

Gade & Thorn 1999 26432 ssz2 — - 3.56 1.9% [L.17, 3.37]
Miedzielin 2001 13/20 3/z0 —=} z.53 6.33 [2.22, 1B.06]
Whorwell 2008 & 41450 las31 —— 17.34 1.09 [0.82, 1.74]
Wharweell 2006 b Eg/so0 14731 —— 18.87 1.42 [0.94, Z.17]
Wihorwell 2008 © 24490 13730 —— 17.48 0.87 [0.54, 1.42]
Subtatal (35% N 3zz 134 - £5.74 1.47 [L.17, 1.84]

Total everts: 178 (Probictic]), 52 (Placebo)
Test for heterogeneity: Chi* = 14.72 df = 4 (P = 0.005), 7 = 72.8%
Test for overall effect: Z =336 (P = 0.0003)

02 combination prokictic

Kajander 2005 21741 17740 —— 1543 1.78 [l.1%, z_.&E]
Kim 2003 41z s/1z —_— 4.48 0.80 [0.2Z8, Z.27]
Tzuchiya 2004 23724 le/24 —a— 14.34 2.06 [l.4a4, Z.96]
Subtotal (95% CI) a7 S L 34.26 1.77 [l.38, z.30]

Total everts: B3 (Probictic), 38 (Placebo)
Test for heterogeneity: Chi® = 2.92 df = 2 (P = 0.23), P =31 4%
Test for overall effect: Z=430 (P = 0.0001)

Total (35% CN 409 zZZo ‘ lo0.00 1.587 [Ll.32, 1.87]
Total everts: 246 (Prokictic), 90 (Placeka)

Test for heterogeneity: Chie = 1987, df = 7 (P = 0.006), = 64.5%
Test for overall effect: Z=517 (P = 0.00001)

01 02 oz 1 2 3 10

Favours Placebo  Favours Probictic

Duration
The Kajander (2005) study was six months duration, Tsuchiya (2004) was 12 weeks and the

others were four or eight weeks. This did not account for the heterogeneity amongst studies.

Strain and dose of probiotic (Figure 3)

All the studies haddifferent strains and/or doses, and the confidence intervals are wide in
some cases. The heterogeneity may be indicative of different efficacies of the different
probiotics; most of the probiotics tested in the trials gave a greater improvement in symptoms
than placebo, but there were some exceptions. Whorwell (2006) showed a maximum in the
improvement of global symptoms with increasing dose, with only the 108 dose of
Bifidobacterium infantis being significant at four weeks. The authors attributed this effect to
dissolution problems of the capsule for particular concentrations (see GDG discussion at the

end of this review).

Figure 3: By type and dose of bacterium
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Rewvizww: BS

Comparizon: 07 Probictics vs Placebo (al 1IBS types)

Cutcome: 03 Globsl improvement of 1BS symptoms

Sty Probictic Placebo RR (fixed) Wizight RR (fixed)
or sub-category M n 95% Cl 3 5% Cl

01 (single) Streptococous fascium (dose estimated a5 Sx10°6) takist

Gade & Thorn 1939 z6/32 sz —— 100.00 1.99 [1.17, 3.37]
Subtotal (95% CI) az zz ~ouilfie- 100,00 1.259 [L.17, 3.37]
Total events: 26 (Probiotic), 9 (Placebho)

Test for heterogeneity: not spplicable

Test for overall effect: £=254 (P=0.01)

02 (zingle) Lactobacilus plantarum 295% (5:x10°7)in food

Miedzielin 2001 19/20 3420 — 100,00 6.33 [2.2Z, 18.05]
Subtotal (95% CN) z0 z0 ——en@ilii 10000 6.33 [2.22, 1B.06]
Total everts 19 (Probictic), 3 (Placeho)

Test for heterogeneity: not applicable

Test for overall effect: £ =343 (P = 0.0008)

03 (zingle) Bifidobacterium infantis 35624 (1:10°6) capsule

Whorwell 2008 & 41430 40/92 100.00 1.08 [0.78, 1.45]
Subtotal (35% €N 20 2z t 100,00 1.05 [0.76, 1.45]
Total everts 41 (Probictic), 40 (Placeho)

Test for heterogensity: not applicable

Test for overall effect: Z=028(P=0.78)

04 (single) Bifidobacterium infartis 35624 (1:10°8) capsule

Whorwell 2006 a £3/90 40492 E = 100.00 l.48 [l.12, 1.98]
Subtotal (95% CI) a0 az o 100,00 1.48 [L.1Z, 1.98]
Total everts: 58 (Probictic), 40 (Placebo)

Test for heterogeneity: not applicable

Test for overall effect: Z=276 (P = 0.006)

05 (=ingle) Bifidobacterivm infartiz 35624 (1x100) capsule

Whotweell 2006 & 34/590 40492 i 100.00 0.87 [0.61, 1.24]
Subttal (95% CI) a0 az 100,00 0.87 [D.61, 1.24]

Total everts: 34 (Probiotic), 40 (Placebo)
Test for heterogensty: not applicable
Test for overall effect: Z=073 (P =044)

06 (combination) “=L3 (Bifidobacterium, Lactobacilus, Streptococcus) powder sachet
Kim 2003 4/1z 5fLE i 100.00 0.80 [0.28, 2.27]
Subtatal (95% C0 1z 1z lo0.00 0.20 [0.z8, EZ.27]
Total everts: 4 (Prokiotic), 5 (Placebo)
Test for heterogenety: not applicable
Test for overall effect: Z=042 (P =0E8)

07 (combination) SCM-I (Lactobacillus & bifidobacterium) solution

Tsuchiya 2004 33734 1634 - 100.00 2,06 [l.44, Z.98]
Subtatal (95% CD 24 24 ‘ lo0.00 2.06 [l.44, Z.9&]
Total everts: 33 (Prokiotic), 16 (Placeho)
Test for heterogeneity: not applicable
Test for overall effect: £=393 (P = 0.0001)
03 (combination) L. rhamnosus LCTO0S, Bacillus breve BhAS, P freudenreichii ssp shermanii JS capsule
Kajander 2005 EINES) 17/40 —n- 100.00 1.78 [l.13, Z.65]
Subtatal (95% CI) 41 40 e 1o00.00 1.78 [1.19, Z_65]
Total everts: 31 (Prokiotic), 17 (Placeha)
Test for heterogeneity: not applicable
Test for overall effect: Z=282 (P = 0.005)

01 02 0s 1 2 & 10

Favours Placebo Favours Prabiotic

b) Number of patients with deterioration in global symptoms
This outcome was recorded by two studies (Gade 1989; Tsuchiya 2004). The confidence
intervals were very wide, although Tsuchiya (2004) was statistically significantly in favour of

probiotics.

Figure 4: (NB 0.01 to 100 scale)
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Rewvizw: Probictics

Comparison: 12 Prohictic versus placebo

Cutcome: 04 Global deterioration in 1BS symptoms:

Sty Prokictics Placebo RR (fixed) Wigight RR (fixed)
ar sub-category it nt 95% Cl % 5% Cl

01 Single prokiotic

Gade & Thorn 1939 li32 172z 618 0.83 [0D.05, 10.4z2)
Subtotal (95% CI) 2z zz 5. 18 0.69 [0.05, 10.42]
Total events: 1 (Probiotics), 1 (Placeha)

Test for heterogeneity: not applicable

Test for overall effect: Z=027 (P=0.79)

02 Combination Probictics

Tauchiya 2004 1734 18734 +—B— 23.82 0.06 [0.01, O.39]
Subtotal (95% CI) a4 a4 3. 82 0.06 [0.01, 0.39]
Total events: 1 (Prokictics), 18 (Placebo)

Test for heterogeneity: not applicable

Test for overall effect: £ =290 (P = 0.004)

Tatal (35% 1) 66 56 —emii——

Total events 2 (Prokiotics), 19 (Placehbo)

Test for heterogeneity: Chif = 2.33 df =1 (P=013),F=57.1%
Test for overall effect: Z=313 (P =0.002)

10000 0.03 [0.0z, 0.41]

oot o1 1 10 100

Favours Probictics  Favours Placebo

¢) Global symptom score (mean)

This outcome was recorded by seven studies (Kajander 2005; Kim 2003; Niv 2005; Nobaek
2000; O’Mahony 2004; Saggioro 2004; Whorwell 2006). One study (Saggioro 2004 ) reported
percentage change scores, with p values, so these results are given separately. The other
studies reported the global symptom score, but on different scales, so the standardised mean
difference was used to analyse the data (Figure 5). The Niv (2005) values were taken from a
graph and it was assumed that the standard error was given. This study also had some

attrition bias, so a sensitivity analysis was repeated excluding this study (Figure 6).

Figure 5

Rervigwr: (=

Comparison: 07 Probiotics ¥z Placeho (all 1BS types)

Outcome: 05 Global Symptom Score (mean) Low score=good

Stucky Probiotic Placebo SMD [ fixed) Weight SMD (fixed)

or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Single probidtic
Miv 2005 zl Z68.00(134.27) 1z 224.311(124.31) 7.21 0.33 [-0.30, 0.98]
Nobaek 2000 25 3.90(1.28) z7 4.31¢1.87) 9.7z -0.25 [-0.80, 0.30]
O'Mahony 2004 2 23 £.8713.33) 1z £.47(4.00) &.11 0.11 [-0.58, 0.80]
O'Mahory 2004 b 43 4.40{3.33) 1z £.47{4.00} &.08 -0.23 [-0.33, 0.40]
‘horwvell 2006 & 90 2.15(0.85) 31 2.09¢0.986) - 17.41 0.07 [-0.34, 048]
‘horvwell 2006 b 0 1.76i0.85) 31 2.02(0.38] —{ 17.18 -0.37 [-0.78, 0.04]
Wihorwell 2006 ¢ a0 2.13{0.85) 30 Z.031{0.36) - 1s.33 Q.08 [-0.37, 0.4&]
Subtotal (95% CI) 366 161 8069 -0.07 [-0.26, 0.1Z]
Test for heterogeneity: Chi* = 544, df =6 (P =049), * = 0%

Test for overall effect Z=072(P =047)

02 Combined probictic (final score)

Kajancer 2005 40 z0.40{13.88) 40 26.88{13.85) 14.63 -0.46 [-0.31, -0.0Z]
Kim 2003 1z 103.00{48.50) 13 121.00¢45.90) 4.62 -0.37 [-1.16, O0.43]
Subtotal (95% CI) £z £3 12,31 -0.44 [-0.83, -0.08]

Test for heterogenetty: Chi* =0.04, df =1 (P =083), 7 = 0%
Test for overall effect Z=222(P=003)
Total (95% CI) 418 zl4 100,00 -0.14 [-0.31, 0.03]
Test for heterogenety: Chiz =830, df=8(P=0.41),F =36%
Test for overall effect Z=162(P=010)
4 2 i 2 4

Favours Probiotic  Favours Placebo

Meta-analysis of eight comparisons in 624 patients showed no significant difference between
probiotics and placebo overall, with little heterogeneity (I2=4%, p=0.41). However, there was a
statistically significant difference for the combined probiotic subgroup in 105 patients. Meta-
analysis of seven single probiotics showed no significant difference between probiotic and
placebo, with no heterogeneity. Sensitivity analysis without Niv (2005) made a small

difference.
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The Saggioro (2004) study in 40 patients reported a statistically significant difference in the
percentage change in IBS symptom severity (-44% versus -8.5% after 28 days; p<0.001 for

the combined probiotic versus placebo).

Figure 6: Sensitivity analysis without Niv (2005)

Rervigwr: (=

Comparison: 07 Probiotics ¥z Placeho (all 1BS types)

Outcome: 05 Global Symptom Score (mean) Low score=good

Stucky Probiotic Placebo SMD [ fixed) Weight SMD (fixed)

or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Single prokiotic
Nobaek 2000 25 3.90(1.28) z7 4.31¢1.87) —=— 1048 -0.25 [-0.80, 0.30]
O'Mahony 2004 2 23 £.8713.33) 1z £.47(4.00) —_ £.52 0.11 [-0.58, 0.80]
O'Mahory 2004 b 43 4.40{3.33) 1z £.47{4.00} —_— &.83 -0.23 [-0.33, 0.40]
‘horwvell 2006 & 90 2.15(0.85) 31 2.09¢0.986) - 18785 0.07 [-0.34, 048]
‘horvwell 2006 b 0 1.76i0.85) 31 2.02(0.38] —{ 1z.582 -0.37 [-0.78, 0.04]
Wihorwell 2006 ¢ a0 2.13{0.85) 30 Z.031{0.36) b 12,31 Q.08 [-0.37, 0.4&]

Subtotal (95% CI) 345 143 + 79.18 -0.11 [-0.31, 0.0%]

Test for heterogeneity: Chi* = 3.76, df =5 (P =0.58), * = 0%

Test for overall effect: Z=1.07 (P =0.289)

02 Combined probictic (final score)

Kajancer 2005 40 z0.40{13.88) 40 26.88{13.85) — 15.83 -0.46 [-0.31, -0.0Z]
Kim 2003 1z 103.00{48.50) 13 121.00¢45.90) —— +.98 -0.37 [-1.16, O0.43]
Subtotal (95% CI) £z 53 L zo. 8z -0.44 [-0.82, -0.05]

Test for heterogenetty: Chi* =0.04, df =1 (P =083), 7 = 0%
Test for overall effect Z=222(P=003)
Total (35% CI) 397 138 4 100.00 -0.1% [-0.35, 0.00]
Test for heterogenety: Chiz =601, df =T (P=054), F = 0%
Test for overall effect Z=1.97 (P =0035)
4 2 i 2 4

Favours Probiotic  Favours Placebo

Subgroup analyses were carried out by strain and dose of bacterium because the GDG was
uncertain whether studies using different bacteria should be combined. Figure 7 shows the
studies by bacterium and dose. Most comparisons showed no significant difference compared
with placebo, including the meta-analysis of two studies in 232 patients, receiving
Bifidobacterium infantis at a dose of 1x10'°. CFU: there was no significant heterogeneity for
these two studies (I2=6%, p=0.30). There were only two statistically significant comparisons:
e Encapsulated Bifidobacterium infantis at a dose of 1x10® CFU versus placebo, in 182
patients. This had a mean difference of -0.33 (95%CI -0.59, -0.07) on a scale of 0 to 15
(i.e. a fairly small effect)
o Encapsulated combined probiotic versus placebo in 81 patients. This had a mean
difference of -6.48 (95%CI -12.56, -0.40) on a scale of 0 to 112.

This may, however, be a size effect; most of the non-significant studies had around 50

patients or fewer.

Figure 7a: Global symptom score
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Rervigwr: (=

Comparison: 07 Probiotics ¥z Placeho (all 1BS types)

Outcome: 20 Global Symptom Score (mean) Low score=good

Stucky Probiotic Placebo SMD [ fixed) Weight SMD (fixed)
of sub-category M Mean (SD) M Mean (S0 95% Cl kS 95% Cl

01 Single probidtic - lactobacilus plantarum 5x10°7 ‘

Maobaek 2000 43 3.90401.28) 27 4.311{1.387) - 100,00 -0.25 [-0.80, 0.30]
Subtotal (95% CI) z5 27 E lo0.00 -0.25 [-0.80, 0.30]
Test for heterogeneity: not applicakble
Test for overall effect: Z=090(F =0.37)

02 Single probictic - lactobacilus revteri 1x10°6 (tablets)

Miv 2005 zl Z68.00(134.27) 1z 224.311(124.31) - 100,00 0.33 [-0.30, 0.98]
Subtotal (95% Cl) 21 18 e 100,00 0.33 [-0.30, 0.95]
Test for heterogeneity: not applicakble
Test for overall effect Z=1.02(P=0.31)

03 Single probictic - lactobacilus salivarivs 1x10M0

O'Mahory 2004 & 43 5.8713.33) 43 £.47{4.00} = 100,00 0.11 [-0.45, 0.88]
Subtotal (95% CI) z5 z5 E 3 lo0.00 0.11 [-0.45, 0.66]
Test for heterogeneity: not applicakble
Test for overall effect Z=038(FP=0.71)

04 Single probictic - bifidobacterium infantis 1x10°6 capsule

Wihorwell 2006 & a0 2.15{0.85) az Z.031{0.36) k| 100,00 0.07 [-0.22, 0.3&]
Subtotal (95% CI) 90 92 -» lo0.00 0.07 [-0.22, 0.36]
Test for heterogeneity: not applicakble
Test for overall effect Z =044 (P = 066)

05 Single probictic - bitidobacterium infantis 1x10°8 (capsule)

‘horvwell 2006 b 0 1.76i0.85) 2z 2.02(0.38] bt 100,00 -0.36 [-0.66, -0.07]
Sultotal (95% Cl) a0 az o 100.00 -0.36 [-0.68, -0.07]
Test for heterogenety: not applicable
Test for overall effect Z=242(P =002)

06 Single probictic - bitidobacterium infantis 1x1040 (capsule or drink)

O'Mahony 2004 b 23 4.4003.33) ZE £.47(4.00) —= z1.37 0.271

Wihorwell 2006 ¢ a0 2.13{0.85) az Z.031{0.36) k 7863 0.33]
Subtotal (95% CI) 115 117 lo0.00 0.23]
Test for heterogeneity: Chi? =108, df =1 (P =0.30), 7 = 5.6%

Test for overall effect: Z=020(F =0.84)
07 Combinstion probiotic - Lactobacillus 4 strains, Bifidobacterium 3 strains, streptococcus 1 strain

Kim 2003 1z 103.00{48. 50} 13 1z1.001{4&. 30} 100,00 -0.37 1e, 0.43]
Subtotal (95% CI) 1z 13 100,00 -0.37 _16, 0.43]
Test for heterogeneity: not applicakble
Test for overall effect: Z=090(F =0.37)

08 Combinstion probiotic - capsule Lactobacilus 2 strains, Bifidobacterium 1 strain, propionbscterium 1 strai

Kajancer 2005 40 z0.40{13.88) 40 26.88{13.85) 100,00 -0.46 [-0.31, -0.0Z]
Subtotal (95% CI) 40 40 100,00 -0.46 [-0.31, -0.0Z]
Test for heterogenety: not applicable
Test for overall effect Z=204 (P =004)

4 2 i 2 4

Favours Probiotic  Favours Placebo

Nobaek (2000) also.reported 12 month follow-up, but it was unclear if the patients continued to
modify their diet-after the trial had ended. There was a borderline significant effect of

probiotics at12 months, but not at 5 to 6 weeks. The scale was 0 to 10.

Figure 7b: Global symptom score —5/6 weeks and 12 month follow-up

Revigw: 1B
Cotmparisan: 07 Probiotics vs Placebo (all IBS types)
Outcome: 17 Qverall G function Score - 58 weeks and 12 months follow up
Shucy Probintic:s Placebo VD (fixed) Weight WD (fixed)
or sub-category ] Mean (500 M Mean (5D) 95% Cl % a5% Cl
01 Single probictics 5 to 6 weeks
Mobaek 2000 23 3.90i1.28) 27 4.30(1.87) - 100,00 -0.40 [-1.27, 0.47]
Subtotal (95% CI) 43 27 100,00 -0.40 [-1.27, 0.47]
Test for heterogenety: not applicable
Test for overall effect Z=081 (P =037)
02 Single probictics - 12 manth follow up
Mobaek 2000 2z 3.3810.98) 28 4.10(1.57] 100,00 -0.7Z [-1.44, 0.00]
Subtotal (95% CI) zz ze 100,00 -0.72 [-1.44, 0.00]

Test for heterogenety: not applicable
Test for overall effect Z=1.95(P =0.035)

=10 -4 o S 10

Favours Probictics  Favours placebo

e) Global improvement in symptoms score (mean)
This outcome was recorded by one study (Kim 2003), which showed too much uncertainty to

draw conclusions. It is unclear what scale is used.

Figure 8
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Rervigwr: Probiotics

Comparison: 12 Probiotic versus placebo

Outcome: 13 Global improvement in IBS symptom score (mean)

Stucky Probiotics Placebo VWMD) (fixed) Weight WD [ fixedd)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

02 Combination probiotics

Kim et al 2003 1z 3E5.00(56_5E) 1z 7.00(100.03) 100,00 28.00 [-35.08, 51.09]
Subtotal (95% CI) 1z 13 100,00 28.00 [-35.08, 51.03]
Test for heterogenety: not applicable
Test for overall effect =087 (P =038)

Tatal (35% CI) 1z 13 lo0.00 Z8.00 [-35.09, 91.09]
Test for heterogeneity: not applicakble
Test for overall effect: Z=087 (P =0.39)

-100 -50 o a0 100
Favours placebo  Favours probiotic

2. Individual symptoms

a) Pain

i. Number of patients with pain

Two studies measured this outcome (Gade 1989; Niedzielin 2001) and both separately were
statistically significantly in favour of probiotic. The relative risk ranged from 0.03 to 0.2 (i.e. 5 to
33 times less risk of pain with the probiotic). However, combining the studies gave
heterogeneity (1°=80%; p=0.03).

Figure 9
Review: Prohictics
Comparison: 12 Probictic versus placebo
Outcome: 05 Pain
Stucy Prokictics Placebo RR (fixed) Wizight RR (fixed)
ar sub-category niT nrl 93% I k] 95% 1
01 Single prokiotic
Gade & Thorn 1939 7/3E 1z2/22 —— 46 Z9 0.40 [0.19, 0.2&]
Migdzielin 2001 0/z0 l&/sz0 +——8— £3.71 0.03 [0.00, 0.47]
Subtotal (95% CI) 52 4z - 100.00 0.20 [0.02, 0.43]

Total everts: 7 (Probictics), 28 (Placebo)
Test for heterogeneity: Chi® = 495 df =1 (P = 0.03), P =79.9%
Test for overall effect: Z=415 (P = 0.0001)

Total (35% CI) 52 4z - lo0.00 0.20 [0.09, 0.43]
Total everts: 7 (Probictics), 28 (Placebo)

Test for heterogeneity: Chi® = 495 df =1 (P = 0.03), P =79.9%
Test for overall effect: £ =415 (P = 0.0001)

oo 01 1 10 100
Favours Probiotic  Favours Placeho

ii. Pain score
Eight studies (Kajander 2005; Kim.2003; Kim 2005; Nobaek 2000; O’Mahony 2004; Saggioro
2004; Tsuchiya 2004; Whorwell 2006) reported a pain score. Saggioro (2004) reported

percentage change scores, with p values, so these results are given separately.

This outcome showed no significant difference between interventions for the single probiotic
group (although it is difficult to estimate the width of the confidence interval because the
standardised mean difference was used) and a highly heterogeneous result for the combined
probiotics group (I2=93%, p=0.00001), attributable to the Tsuchiya (2004) study, from which
data were extracted from a graph, which may not have been to scale for the standard
deviations. In the absence of this study the meta-analysis of three studies gave a statistically
significant reduction in pain for the combined probiotic group, and no heterogeneity (I2=O%;
p=0.94).

Irritable bowel syndrome: full guideline DRAFT [August 2007] Part 2 Page 178 of 512
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Saggioro (2004) reported a statistically significant difference in the percentage change in pain

score (-38% versus -18% after 28 days; p<0.05 for the combined probiotic versus placebo).
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Figure 10a

Review: IBS

Comparison; 07 Prokiotics vs Placeho (all IBS types)

Outcame: 10 Pain Score

Shucy Probintic:s Placebo SMD (fixed) Weight ShD (fixed)

or sub-category ] Mean (500 M Mean (5D) 95% Cl % a5% Cl

01 Single probictics
Nobaek 2000 25 z.81(0.685) z7 3.20(1.37) —= a.78 -0.35 [-0.%0, 0.20]
O'Mahony 2004 2 23 1.8001.17) 1z 1.80(1.17) — E.E8 Q.00 [-0.6%, 0.82]
O'Mahory 2004 b 43 1.03{1.17} 1z 1.80401.17} —_— £.47 -0.33 [-1.03, 0.30]
‘horwvell 2006 & 90 1.89(0.95) 31 1.7240.986) - 15.81 0.17 [-0.24, 0.58]
‘horvwell 2006 b 0 1.431i0.25) 31 1.73(0.36] - 15.71 -0.31 [-0.72, 0.10]
Wihorwell 2006 ¢ a0 1.841i0.35) 30 1.73{0.396} -+ 15.45 0.11 [-0.30, 0.53]

Sultotal (95% Cl) 345 143 4 66.80 -0.0% [-0.28, 0.11]

Test for heterogenety: Chiz = 527 df=5(P=0.38),F=52%

Test for overall effect Z=085(P = 040)

02 Combined probiotics
Kajander 2005 al 4.741(4.41) 51 5.80¢4.36) —a 15.38 -0.35 [-0.77, 0.05]
Kim 2003 1z 23.00(13.86) 1z 26.000(14.42) — 4.26 -0.20 [-0.%3, 0.58]
Kim 2005 24 23.00{10.70) z4 26.30410.70) —=T 8.11 -0.36 [-0.383, 0.21]
Tsuchiya 2004 34 1.51(0.47) 34 2.9140.47) —— 5. a4 -2.94 [-3.64, -2.25]

Subtotal (95% CI) 111 122 +» 33,20 -0.76 [-1.04, -0.481

Test for heterogeneity: Chi* = 45.25, df = 3 (P = 0.00001), P = 93.4%

Test for overall effect: Z=528(P < 0.00001)

Total (35% C) 458 zE5 + 100,00 -0.31 [-0.47, -0.151

Test for heterogeneity: Chi® = 6515, df =9 (F = 0.00001), I = 66.2%

Test for overall effect =373 (P = 0.0002)

4 2 0 2 4
Favours Probiotics  Fawours placebo

Figure 10b: Without Tsuchiya 2004

Rervigwr: (=

Comparison: 07 Probiotics ¥z Placeho (all 1BS types)

Outcame: 10 Pain Score

Stucky Probiotics Placebo SMD [ fixed) Weight SMD (fixed)

or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Single probictics
Nobaek 2000 25 z.81(0.685) z7 3.20(1.37) —= 9.28 -0.35 [-0.%0, 0.20]
O'Mahony 2004 2 23 1.8001.17) 1z 1.80(1.17) — £.20 Q.00 [-0.6%, 0.82]
O'Mahory 2004 b 43 1.03{1.17} 1z 1.80401.17} —_— £.73 -0.33 [-1.03, 0.30]
‘horwvell 2006 & 90 1.89(0.95) 31 1.7240.986) - 16.72 0.17 [-0.24, 0.58]
‘horvwell 2006 b 0 1.431i0.25) 31 1.73(0.36] - 16.61 -0.31 [-0.72, 0.10]
Wihorwell 2006 ¢ a0 1.84{0.395) 30 1.731(0.36) - 15,34 0.11 [-0.30, 0.53]
Subtotal (95% CI) 345 143 + 7064 -0.0% [-0.28, 0.11]
Test for heterogeneity: Chi? =527, df =5(P =0.38), 7 = 5.2%

Test for overall effect: Z=085(F =0.40)

02 Combined probictics
Kajancer 2005 4l 4.24i4.41) £l 5.301(4.36) - 1s.27 -0.35 [-0.77, 0.0&]
Kim 2003 1z 23.00(13.886) 13 26.00(14.42) —— 4.51 -0.20 [-0.%9, 0.58]
Kim 2005 24 23.00(10.70) 24 26.30(10.70) — 8.88 -0.36 [-0.83, 0.21]
Sultotal (95% Cl) 77 as Y 29.36 -0.33 [-0.64, -0.0Z]
Test for heterogenety: Chi =012, df =2(P=094), F = 0%

Test for overall effect Z=211 (P =003)

Total (35% CI) 422 231 +* 100.00 -0.16 [-0.33, 0.01]
Test for heterogenety: Chi* =711, df =8 (P =052), F = 0%

Test for overall effect Z=1.86 (P = 0.08)

4 2 i 2 4

Favours Probiotics

Favours placebo

Nobaek (2000) also reported 12 month follow-up data, shown in Figure 10c. The scale is a

visual analogue scale of 0 to 10. There was no significant difference at 5 to 6 weeks, but a

statistically significant difference after 12 months. It was unclear if the patients in the

intervention group changed their dietary habits following the trial or if there was a long-term

effect.
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Figure 10c

Rervigwr: (=
Comparison: 07 Probiotics ¥z Placeho (all 1BS types)
Outcome: 07 Pain Score - 5/6 weeks and 12 months tollow up
Shudy Probiotics Placebo WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
01 Single probidtics 5to 6 weeks

Maobaek 2000 43 2.81i0.88) 27 3.20101.37) | | 100,00 -0.33 [-0.37, 0.13]
Subtotal (95% CI) z5 27 lo0.00 -0.39 [-0.97, 0.1%9]
Test for heterogeneity: not applicakble
Test for overall effect Z=132(P=0.19)
02 Single probictics - 12 month follow wp

Maobaek 2000 zz 2.73{0.80) ze 3.76(1.45) - 100,00 -1.03 [-1.&88, -0.38]
Subtotal (95% CI) zz 26 *» lo0.00 -1.03 [-1.68, -0.38]
Test for heterogeneity: not applicakble
Test for overall effect: Z=311 (P = 0.002)

-10 -5 o S 10

Favours Probictics  Favours placebo

iii. Number of patients with less pain

Two studies compared Lactobacillus planetarum, given in food, with placebo (Niedzielin 2001;
Nobaek 2000) and reported the number of patients with-reduced pain. There was a statistically
significant reduction in pain; RR 1.67 (95%CI 1.09, 2.56), with no heterogeneity (I2=0, p=0.64).

This corresponded to a number needed to treatof 5 (95%CI 3, 20) for a control group rate of

o
19 to 55%.
Figure 11
Rewiew: IBS
Comparizson: 07 Probictics vs Placeho (al IBS types)
Cutcome: OF Mumber of patients with less pain
Study Probiotics Flacebno R (fixed) Wyiight R (fixed)
or sub-category it M 5% Cl % 5% Cl
01 zingle probiotic (Lactobacilus plantarum) given as food
Migdzielin 2001 17/20 l1/z0 —— £9.E9 1.86 [L.00, Z.239]
Mokaek 2000 9428 5527 —1— 30,41 1.4 [0.75, 5.02]
Subitotal (95% CI) 45 47 - 1o00.00 1.87 [l.09, 2 E&]
Total everts: 26 (Prokiotics), 16 (Placeha)
Test for heterogeneity: Chif =022 di =1 (P=064),F=0%
Test for overall effect: Z=234 (P=0.02)
Tatal (35% Iy 45 47 - 1o00.00 1.87 [l.09, 2 E&]
Total everts: 26 (Prokiotics), 16 (Placeha)
Test for heterogeneity: Chif =022 di =1 (P=064),F=0%
Test for overall effect: Z=234 (P=0.02)

01 02 s 1 2 3 10

12
13

14
15
16
17
18
19

20

b) Bloating

Favours placebo  Favours probictics

i. Number of patients with less bloating (Kim 2005)

In a single study in 48 patients, there was no significant difference between probiotics and

placebo in the number of patients with less bloating, although the confidence interval was

Favours placeko  Favours probiotic

Irritable bowel syndrome: full guideline DRAFT [August 2007] Part 2

fairly wide.
Figure 12
Review: Prohictics
Comparizson: 12 Probictic versus placebo
Cutcome: 15 Mumber of patients with less blosting
Sty Probiotic Placebo RR (fixed) Wigight RR (fixed)
ar sub-category it nt 95% Cl % 5% Cl
01 Combination prokictic
Kim et al 2003 11/24 8/24 lo0.00 1.22 [0.87, E.81]
Subtotal (95% CI z4 z4 100,00 1.38 [0.67, 2.81]
Total events: 11 (Probiotic), 8 (Placebo)
Test for heterogeneity: not spplicable
Test for overall effect: £ =087 (P =0.38)
Total (95% CI) z4 z4 100,00 1.3% [0.87, 2.81]
Total everts: 11 (Prokiotic), 8 (Placeha)
Test for heterogensty: not applicable
Test for overall effect: Z=087 (P=0.38)
01 02 05 1 2 RG]
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ii. Bloating score (Kajander 2005; Kim 2003; Kim 2005; O’Mahony 2004; Tsuchiya 2004;
Whorwell 2006)

This outcome showed no significant difference between interventions for the single probiotic
group and a highly heterogeneous result for the combined probiotics group, attributable to the
Tsuchiya (2004) study, from which data were extracted from a graph, which may not be to
scale for the standard deviations. The authors of this study reported that there was no
significant difference between groups, which belies the data on the graph, suggesting that the
standard deviations on the graph were inaccurate. In the absence of this study, meta-analysis
of the three studies in 73 patients gave a statistically significant reduction in bloating score for
the combined probiotic group, MD -0.42 (95%Cl -0.73, -0.10), with no heterogeneity (1°=0%;
p=0.87).

Figure 13a: Bloating score (final scores)

Rervigwr: (=
Comparison: 07 Probiotics ¥z Placeho (all 1BS types)
Outcome: 18 Bloating Score
Stucky Probiotics Placebo SMD [ fixed) Weight SMD (fixed)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl
01 Single probictics
O'Mahory 2004 & 25 1.67(1.25) 1z 1.46¢1.25) -— 5.07 0.16 [-0.53, 0.85]
O'Mahony 2004 b 23 l.z23il.25) 1z 1.48(1.28) —_— 6.4l -0.13 [-0.80, 0.54]
Wihorwell 2006 & a0 2.04{0.35) 31 1.381{0.36) - 17.31 0.08 [-0.32, 0.43]
‘ihorwvell 2006 b 90 1.70(0.95) 31 1.96¢0.96) 17.19 -0.27 [-0.68, 0.14]
‘Whorvwell 2006 ¢ 0 2.07i0.25) 30 1.36(0.36] - 1e.28 0.11 [-0.30, 0.53]
Sultotal (95% Cl) 3zn 117 &+ 63.86 -0.02 [-0.23, 0.13]
Test for heterogenety: Chi® = 2.45 df =4 (P =065), F = 0%
Test for overall effect Z=016(P = 087)
02 Combined probiotics
Kajander 2005 41 £.10i4.25) 40 E.700(4.12] — 14.33 -0.38 [-0.82, 0.0&]
Kim 2003 1z 21.00{13.86) 13 30.00614.42) — 4.44 -0.&61 [-1.42, 0.13]
Kim 2005 z4 32.40(14.70} z4 38.10¢14. 70} —= a.84 -0.38 [-0.%95, 0.1%9]
Tsuchiya 2004 24 1.28i0.28) 34 1.504(0.31) — 794 -Z.14 [-2.75, -1.E4]
Sultotal (95% Cl) 111 111 &» 36.14 -0.7% [-1.08, -0.51]
Test for heterogeneity: Chif = 24 58, df = 3 (P < 0.0001), IF = 67 9%
Test for overall effect Z=2551 (P = 0.00001)
Total (35% CI) 431 228 + 100.00 -0.30 [-0.47, -0.13]
Test for heterogeneity: Chiz = 4588, df =& (P = 0.00001), I = 52 6%
Test for overall effect: Z =344 (P = 0.0008)
4 2 i 2 4
Favours Probictics  Favours placebo
Figure 13b: Sensitivity analysis without Tsuchiya (2004)
Rervigwr: (=
Comparison: 07 Probiotics ¥z Placeho (all 1BS types)
Outcome: 18 Bloating Score
Stucky Probiotics Placebo SMD [ fixed) Weight SMD (fixed)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl
01 Single probiotics
O'Mahory 2004 & 43 1.87{1.25) 1z 1.48{1. 258} &.53 0.1 [-0.5%, 0.85]
O'Mahorry 2004 b 25 1.29(1.25) 13 1.46¢1.25) 5.96 -0.13 [-0.80, 0.54]
‘whorvwell 2006 a 0 2.041i0.25) 31 1.36(0.36] - 1z.80 0.08 [-0.32, 0.42]
Wihorwell 2006 b a0 1.704{0.35} 31 1.381{0.36) 1z.68 -0.27 [-0.68, 0.14]
‘horwvell 2006 ¢ 90 2.07(0.95) 30 1.96¢0.96) 18.33 0.11 [-0.30, 0.53]
Subtotal (95% CI) 3zo 117 B3 36 -0.0Z [-0.23, 0.12]
Test for heterogenetty: Chi* = 2,48, df =4 (P = 063), 7 = 0%
Test for overall effect Z=016(P = 0.87)
02 Combined probictics
Kajander 2005 al 5.101(4.25) 40 6.70(4.19) 16.22 -0.38 [-0.82, 0.05]
Kim 2003 1z Z1.00{13.86) 1z 30.000(14.42) 4.82 -0.&l [-1.42, 0.12]
Kim 2005 24 3Z2.40{14.70) z4 38.10414. 70} 2,60 -0.38 [-0.35, 0.13]
Subtotal (95% CI) 77 77 o> 3064 -0.42 [-0.73, -0.10]
Test for heterogeneity: Chi* =025, df =2(P=0287),F = 0%
Test for overall effect Z=254 (P =0.01)
Total (85% CI) 237 124 100,00 -0.14 [-0.32, 0.04]

Test for heterogenety: Chi* = 6.67, df =7 (P = 0.44), P = 0%
Test for overall effect Z=154(P=012)

4 2 [i] ] 4
Favours Probiotics  Favours placebo
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c) Bowel habits

i. Stool frequency

Only one study specified the type of IBS (Kim 2003), which was in patients with diarrhoea

predominant IBS. For this study, the frequency was seen as a negative outcome and there

was no significant difference between probiotic and placebo.

Figure 14

Probiotics
12 Probiotic versus placebo
09 Stoal frequency

Rervigwr:
Comparison:
Outcame:

Stucky
or sub-category [}

Probictic
Mean (SD) N

Placeha
Mean (S0)

VWMD) (fixed)

Weight
95% CI k)

WD [ fixedd)
5% Cl

01 Combination probiotics

Kim et al 2003 1z
Subtatal (25% Cl) 1z
Test for heterogenety: not applicable
Test for overall effect Z=071 (P =048)

Tatal (35% CI) 1z
Test for heterogeneity: not applicakble
Test for overall effect: Z=0.71 (P = 0.48)

2.10i0.83) 1z

Z.30(0.72)

[ | 100.00
100.00

100.00

-0.20 [-0.75, 0.3E]
-0.20 [-0.75, 0.3E]

-0.20 [-0.75, 0.35]

ii. Stool score

-10 -5 a 5] 10

Favours treatmert  Favours cortrol

This was aggregated to include stool frequency, consistency, ease of passage and
completeness of evacuation (Kim 2003; Kim 2005; O’Mahony 2004; Nobaek 2000; Whorwell
2006 — bowel habit satisfaction). Tsuchiya (2004 ) also reported assessment of bowel habits,

but these values were not included in the meta-analysis in view of the uncertainties in the

standard deviation described above.

In the meta-analysis of eight comparisons (562 patients) there was no significant difference

between probiotics and placebo for this outcome, either overall, or for single or combined

probiotics, and there was no significant heterogeneity.

Figure 15

Rervigwr: (=

Comparison: 07 Probiotics ¥z Placeho (all 1BS types)

Outcame: 18 Stool Score [ bowel habit zatisfaction

Stucky Probiotics Placebo SMD [ fixed) Weight SMD (fixed)

or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl

01 Single probictics
Nobaek 2000 25 3.86(1.27) z7 3.7640.31) 11.23 0.11 [-0.4%, 0.65]
O'Mahony 2004 2 23 Z2.00i1.20) 1z 1.68(1.20] £.97 0.26 [-0.43, 0.35]
O'Mahory 2004 b 43 1.1241.40} 1z 1.68{1.20} &.88 -0.41 [-1.10, 0.23]
‘horwvell 2006 & 90 2.17(0.85) 31 2.2140.886) —& 19.97 -0.05 [-0.45, 0.35]
‘horvwell 2006 b 0 1.9Zi0.85) 31 Z.2110.88) 12.78 -0.34 [-0.75, 0.07]
Wihorwell 2006 ¢ a0 Z.3Z2{0.85) 30 Z.2110.86) 13.48 0.13 [-0.23, 0.54]

Subtotal (95% CI) 143 84265 -0.06 [-0.26, 0.14]

Test for heterogeneity: Chi* =472, df =5(P=045), ? = 0%

Test for overall effect: Z=057 (P =0.57)

02 Combined probictics
Kim 2003 1z 10.204{1.33) 13 9.3801(1.44) £.35 0.27 [-0.52, 1.08]
Kim 2005 z4 3.801(0.48) z4 3.801(0.48) —— 10.40 0.00 [-0.57, 0.57]

Subtotal (95% CI) 6 37 15.74 0.0% [-0.37, 0.55]

Test for heterogenetty: Chi* = 0.30, df =1 (P =0.58), 7 = 0%

Test for overall effect 7 =040(P = 069)

Total (95% CI) 1s0 100,00 -0.0% [-0.22, 0.15]

Test for heterogenety: Chi* =538 df =T (P=061), F = 0%

Test for overall effect Z=037(P=071)

4 2 i 2 4

3. Quality of Life

Favours Probictics  Favours placebo

Only one study reported quality of life as an outcome (Niv 2005). This showed no significant

difference in the quality of life score. The scale used was unclear, however: the study reported
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that there were 26 questions, each rated from mild (1) to severe (7), and the sum of all of them
yielded the total QoL score, but the baseline scores for the total were similar to the individual

components and were about 4 to 5 points.

Figure 16

Revigw: IBE Wy 050507
Comparison: 07 Probiotics ¥z Placeho (all 1BS types)
Outcome: 18 Quality of life
Stucky Probiotic Control VWMD) (fixed) Weight WD [ fixedd)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl
i 2005 27 4.041i1.30) 27 F.72(1.300 100,00 0.25 [-0.44, 0.34]
Tatal (35% CI) 27 27 lo0.00 0.25 [-0.4%, 0.94]

Test for heterogeneity: not applicakble
Test for overall effect: Z=0.71 (P = 0.48)

4 2 0 2 4
Favours treatment  Favours cortrol

Examination of the two studies using Bifidobacterium infantis 35624
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Two studies compared Bifidobacterium infantis 35624, at a dose of 1x10"° CFU per day,

versus placebo. One study (Whorwell 2006) gave the probiotic in a capsule and the other

(O’Mahony 2004) in a malted drink.

The outcomes are summarised in Figure 17. There was some heterogeneity between studies

for the outcomes of pain and stool score, with the encapsulated probiotic having less effect.

This is discussed further in the next section.

Figure 17

Rervigwr: (=
Comparison: 07 Probictics vs Placeho (a1l IBS types)
Outcome: 21 Symptom Scores, global and individual, bifidobacteriom infartis 1010
Shudy Probiotic Placebo SO [ fixed) SMD Cfixed)
or sub-category M Mean (500 M Mean (S0 95% C1 95% C1
01 Global symptom score
O'Mahony 2004 b 23 4.4003.33) 1z £.47(4.00) -0.2% [-0.583, 0.40]
Wihorwell 2006 ¢ a0 2.13{0.85) 30 Z.031{0.36) —- Q.08 [-0.37, 0.4&]
Subtatal (35% Cl) 118 4z -0.04 [-0.40, 0.31]
Test for heterogeneity: Chi* =065, df=1(P=041), 7 = 0%
Test for overall effect Z=024 (P =0.81)
02 Pain score
O'Mahony 2004 b 23 1.03i1.17) 1z 1.80(1.17) -0.3% [-1.0%, 0.30]
Wihorwell 2006 ¢ a0 1.84{0.395) 30 1.731(0.36) 0.11 [-0.30, 0.53]
Subtatal (35% Cl) 118 4z -0.0Z [-0.37, 0.34]
Test for heterogenety: Chi* =152 df =1 (P=022), F = 34 0%
Test for overall effect Z=010(P =092)
03 Bloating score
O'Mahony 2004 b 23 l.z23il.25) 1z 1.48(1.28) -0.13 [-0.80, 0.54]
Wihorwell 2006 ¢ a0 2.07{0.35) 30 1.381{0.36) 0.11 [-0.30, 0.53]
Sultotal (95% Cl) 118 43 0.05 [-0.31, 0.40]
Test for heterogenety: Chi* = 0358, df =1 (P=054), F = 0%
Test for overall effect Z=026(P = 0380)
04 Stool score
O'Mahorry 2004 b ZE 1.12(1. 4y 1z l.esil. 200 -0.41 [-1.10, 0.22]
‘Whorvwell 2006 ¢ 0 Z2.3Zi0.85) 30 Z.2110.88) 0.13 [-0.2%, 0.54]
Sultotal (95% Cl) 118 4z -0.01 [-0.37, 0.34]

Test for heterogenety: Chi* =163, df =1 (P=013), F = 40.9%
Test for overall effect Z=007 (P =095)

Tatal (95% CI) as0 183
Test for heterogenety: Chi* =441, df =T (P=073), F = 0%
Test for overall effect Z=007 (P =054)

4 2 0

Favours Probiotic  Favours Placebo
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B. Probiotic dose 1 versus probiotic dose 2

One study (Whorwell 2006) compared three doses of Bifidobacterium infantis 35624, 1x10°,
1x10°, 1x10"°, with approximately 90 patients in each arm. The outcomes compared are

reported in Figure 18.

Head-to-head comparison of the doses 1x10° and 1x10° showed there was a significant
difference in global symptoms, pain and bloating scores and a borderline difference in stool
score, favouring the 1x10% dose. However, there was no significant difference between the

1x10"and 1x10° doses, an unexpected dose effect.

Figure 18

Revigw: 1B
Cotmparisan: 31 Probiotic dose 1 versus probiotic dose 2
Outcome: 01 Symptom Scores, global and individual, bifidobacterium infartis
Shucy Probiotic: dose 1 probictic dose 2 VD (fixed) Weight WD (fixed)
or sub-category ] Mean (500 M Mean (5D) 95% Cl % a5% Cl
02 Global symptom score 1078 vs 1046

‘horvwell 2006 0 1.76i0.85) 20 2.151(0.88) - 100,00 -0.3% [-0.64, -0.14]
Sultotal (95% Cl) a0 ag + 100.00 -0.3% [-0.64, -0.14]
Test for heterogenety: not applicable
Test for overall effect. Z=3.08(P =0002)
03 Global symptom score 100 vs 1046

‘horvwell 2006 0 2.131i0.85) 20 2.151(0.88) | | 100,00 -0.0Z [-0.27, 0.23]
Subtotal (95% CI) a0 a0 100,00 -0.0z [-0.27, 0.23]
Test for heterogenety: not applicable
Test for overall effect Z=016(P = 087)
09 Pain scare 1078 vs 1076

‘horwvell 2006 90 1.43(0.95) 20 1.89¢0.95) = 100.00 -0.46 [-0.74, -0.18]
Subtotal (95% CI) EL) 20 -*> 100,00 -0.46 [-0.74, -0.181
Test for heterogenety: not applicakle
Test for overall effect Z=325(P=0001)
10 Pain scare 100 vs 1076

‘horwvell 2006 90 1.84(0.95) 20 1.89¢0.95) | | 100.00 -0.05 [-0.33, 0.23]
Subtotal (95% CI) 0 20 100,00 -0.05 [-0.33, 0.23]
Test for heterogenety: not applicakle
Test for overall effect Z=035(P=072)
11 Bloating score 1078 vs 106

‘horwvell 2006 90 1.70(0.95) 20 2.04(0.95) = 100.00 -0.34 [-0.62, -0.06]
Subtotal (95% CI) 0 20 100,00 -0.34 [-0.62, -0.08]
Test for heterogenety: not applicakle
Test for overall effect Z=240(P = 0.02)
12 Bloating score 100 vz 106

‘horwvell 2006 90 2.07(0.95) 20 2.04(0.95) L ] 100.00 0.03 [-0.25, 0.31]
Subtotal (95% CI) 0 20 100,00 0.03 [-0.25, 0.31]
Test for heterogenety: not applicakle
Test for overall effect Z=021 (P =083)
13 Stool score 106 vs 1078

‘wihorwvell 2006 a0 1.92(0.85) =0 2.17{0.85) | | 100.00 -0.25 [-0.50, 0.00]
Subtotal (95% CI) 90 20 lo0.00 -0.25 [-0.50, 0.00]
Test for heterogeneity: not applicakble
Test for overall effect: Z=1.97 (P =0.05)
14 Stool score 10410 vs 1078

Wihorwell 2006 a0 Z.3Z2{0.85) a0 Z.171{0.85) | | 100,00 0.15 [-0.10, 0.40]
Subtotal (95% CI) 90 20 lo0.00 0.15 [-0.10, 0_40]
Test for heterogeneity: not applicakble
Test for overall effect Z=118(P =0.24)

4 2 0 2 4

Fawours dose 1 Favours dose 2

Whorwell (2006) explained this using in-vitro dissolution experiments, showing that the highest

concentration of probiotic coagulated on exposure to moisture, making dissolution very

difficult, such that the probiotic was not bioavailable to the patient.

This effect also explains the differences between Whorwell (2006) and O’Mahony (2004); in

the latter, the probiotic was bioavailable because it was present in a drink.
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C. Probiotic 1 versus probiotic 2
One study compared two strains of bacteria, Lactobacillus salivarius UCC4331 versus
Bifidobacterium infantis 35624 (O’Mahony 2004) directly in a randomised trial of 50 patients.

The results are presented below for the different outcome measures.

1. Global symptom score
There was no significant difference in global symptoms at eight weeks, but the Bifidobacterium
is favoured. A 10cm visual analogue scale was used for individual symptoms and combined to

give a global score (maximum 30).

Figure 19
Revigw: 1B
Cotmparisan: 30 Probiotic 1 versus probiotic 2
COutcame: 01 Global Symptom Score (mean) Low score=good
Shudy Prohidtic 1 Prohiotic 2 WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
01 Lactobacilus salivarius UCC4331 versus Bifidobacterium infantis 35624
O'Mahory 2004 43 5.8713.33) 43 4.40{3. 33} e 100,00 1.47 [-0.38, 3.3Z2]
Subtotal (953 CI) 25 25 il 100.00 1.47 [-0.38, 3.37]
Test for heterogeneity: not applicakble
Test for overall effect Z=1.56(P=012)
Total (35% CI) z5 z5 ol 100,00 1.47 [-0.38, 3.32]
Test for heterogenety: not applicable
Test for overall effect Z=156(P=012)
-10 -5 o S 10

Favours Probiotic 1 Favours Probictic 2

2. Individual symptoms
There was no significant difference between the two types of bacteria for pain, bloating or

stool score. Likert scales were used for each component with a maximum of 7.

Figure 20
Revigw: 1B
Cotmparisan: 30 Probiotic 1 versus probiotic 2
Outcome: 02 Individual Symptom Scores (mean) Low score=good
Shucly Probidtic: 1 Prokiotic 2 VWD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
01 Pain score ‘

O'Mahory 2004 43 1.8041.17} 43 1.03{1.17} | | 100,00 0.47 [-0.18, 1.12]
Subtotal (95% CI) z5 z5 lo0.00 0.47 [-0.18, 1.12]
Test for heterogeneity: not applicakble
Test for overall effect Z=142(P=0.16)

02 Blosting score

O'Mahory 2004 43 1.87{1.25) 1z 1.23{1.28} E 100,00 0.38 [-0.48, 1.24]
Subtotal (95% CI) z5 1z lo0.00 0.38 [-0.48, 1.24]
Test for heterogeneity: not applicakble
Test for overall effect: Z=087 (P =0.39)

03 Stool score

O'Mahory 2004 43 2.0041.20) 1z 1.68{1.20} E | 100,00 0.32 [-0.51, 1.15]
Subtotal (95% CI) z5 1z lo0.00 0.32 [-0.51, 1.15]
Test for heterogeneity: not applicable
Test for overall effect Z=076(P = 0.45)

-10 -5 o El 10

Favours Probiotic 1 Favours Probictic 2

D. Prebiotics versus placebo
One study (Olesen 2000) compared a prebiotic (Fructooliogsaccharide given as a 10g sachet
for 2 weeks then 20g for 10 weeks) with placebo in 98 patients. The results are given below
and generally showed no significant differences between prebiotics and placebo, in either
global symptoms or bloating (although the confidence interval was fairly wide in the latter).
The confidence interval was too wide to determine if there was a difference for the pain

outcome. We noted that there was some attrition bias for this study.
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Figure 21
Revigw: Frohiotics
Comparizon: 13 Prebictic versus placebo
Cutcome: 01 Dichotomous positive outcomes
Stucy Prehiotic Placeho RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl

01 Global improvemert of B symptoms
Dleson & Hoyer 2000 23/50 30746 100,00 0.83 [0.65, 1.Z&]
Subitotal (95% CI) &0 46 100.00 0.83 [0.65, 1. 2%]
Total everts: 29 (Prebiotic), 30 (Placeho)
Test for heterogeneity: not applicable
Test for overall effect: Z=073(P=047)

02 Mumber of patients with less gas
Cleson & Hoyer 2000 15750 E4/46 —-— lo0.00 0.E52 [0.35, 0.9E]
Subtotal (95% CI) 50 48 ~atlffine-- 100,00 0.58 [0.35, 0.95]
Total everts 15 (Prebiotic), 24 (Placeho)
Test for heterogeneity: not applicable
Test for overall effect: Z=214 (P=0.03)

03 Mumber of patients with less bloating
Oleson & Hoyer 2000 Z1/E0 24746 i 100.00
Subtotal (95% I 50 46 100,00
Total everts: 21 (Prebiotic), 24 (Placeho)
Test for heterogenety: not applicable
Test for overall effect: Z=099 (P =0.32)

o

.8l [0.EB=2, 1.22]
-8l [O0.53, 1.23]

=1

01 02 0s 1 2 & 10
Favours placeko  Favours prebiotic

Figure 22

Revigw: Frohiotics
Comparizon: 13 Prebictic versus placebo
Outcome: 02 Dichatomous negative outcomes

Stucy Prehiotic Placeho RR (fixed) Wigight RR (fixed)
or sub-category it M 5% Cl % 5% Cl

01 Global deteriorstion of IBS symptoms
Dleson & Hoyer 2000 450 E/46 100,00 0.61 [0.18, Z.04]
Subitotal (95% CI) &0 46 100.00 0.81 [0.18, 2. 04]
Total everts: 4 (Prekbiotic), 6 (Placebo)
Test for heterogeneity: not applicable
Test for overall effect: £=080(P=042)

02 Mumber of patients with pain

Clegon & Hover 2000 7/E0 1746
Subtatal (95% CI) 50 45
Total everts: 7 (Prebiotic), 1 (Placebo)

Test for heterogeneity: not applicable

Test for overall effect: Z=177 (P=0.08)

100,00 6.44 [0.82, E50.38]
10000 6.44 [0.5z2, 50.386)

03 Mumber of patierts with more bloating
Oleson & Hoyer 2000 11/50 L1746 i 100.00
Subtatal (93% CN) E0 46 100,00
Total everts: 11 (Prebiotic), 11 (Placeho)

Test for heterogenety: not applicable
Test for overall effect: Z=022(P=0.82)

o

.92 [0.44, 1.92]
.3z [O0.44, 1.39Z2]

=1

04 Mumber of patients with more gas

Qlezon & Hoyer 2000 14450 B/46
Subtatal (95% €O 50 46
Total events: 14 (Prehiotic), & (Placebo)

Test for heterogeneity: not applicable

Test for overall effect: £=172 (P =0.08)

10000
10000

™

.15 [D.20, 5.1Z2]
SlE [D.20, E.1Z]

r

05 Mumber of withdranvals
Oleson & Hoyer 2000 14,52 7S48 ——— 100.00
Subtotal (35% Ch Ez 46 - 100, 00
Total everts: 14 (Prebiotic), 7 (Placeba)
Test for heterogeneity: not applicable
Test for overall effect: Z=137 (P=017)

-

.77 [0.78, 4.00]
W77 [0.75, 4.00]

=

06 Mumber of patierts with adverse effects
Dleson & Hoyer 2000 21750 ZZf46 100,00 0.82 [0.58, 1.37]
Subitotal (95% CI) &0 46 i 1o00.00 0.8 [0.5&, 1.37]
Total everts: 21 (Prebiotic), 22 (Placeho)
Test for heterogeneity: not applicable
Test for overall effect: Z=057 (P=057)

01 02 0s 1 2 5 10
Fawvours prebiotic Favours placeho

HEALTH ECONOMIC EVIDENCE
The cost effectiveness of pre and probiotics was not estimated as they are not prescribed, but

currently purchased by patients as a food supplement.

11
12
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GDG DISCUSSION

The GDG discussed the use of pre and probiotics at some length. They were unanimous in their
view that different types and doses of probiotic should not be combined together in an analysis
because they all have different effects. The main issues raised for discussion were dose,
method of ingestion and quality of products available to patients. Probiotics are not generally
prescribed by GPs. Patients purchase them and there was concern that sources are not always
reliable or safe. There was agreement that there is insufficient information for patients about the
quality of products and insufficient information on packaging regarding dose and quality of

individual products.

The studies that investigated Bifidobacterium infantis 35624 (Whorwell 2006; O’Mahony 2004)
were discussed with regard to the observed maximum in the dose response in Whorwell (2006)
and the inconsistencies between the two studies. This was explained by the method of
ingestion. In Whorwell (2006), a capsule was used as the means of ingesting the different doses
of probiotic. For the 1x10' CFU concentration of probiotic, contact with water led.to the probiotic
coagulating so that it was no longer bioavailable to the patient. The same dose of probiotic was
found to be effective in O’Mahony (2004) because the probiotic was ingested in the form of a
milk based drink so the concentration of probiotic was evenly dispersed through the fluid and

therefore bioavailable to the patient.

EVIDENCE STATEMENTS
1. There is fair evidence to show that some probiotics (single or combination) give a
significantly greater improvement in global symptoms of IBS than placebo. However, this is

bacterium dependent, in terms of both dose and strain.

2. There is good evidence to show a significant difference in global symptom score for
combined probiotics compared with placebo, favouring probiotics, but no significant

difference for single probiotics as a group in people with IBS.

3. There is fair evidence to show a significant reduction in the number of people with pain for
those taking single probiotics compared with placebo; there is weak evidence to suggest the

extent of this depends on the bacterium strain and/or dose.

4. There is good evidence to show no significant difference in pain score or bloating score for
single probiotics, both as a group and individually, compared with placebo. There is a
significant difference for combined probiotics, with the probiotic giving significantly less pain

and bloating.

5. There is weak evidence to show no significant difference in the number of people with

bloating for combined probiotics compared with placebo.
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6. There is good evidence to show that the use of probiotics (single or combination) resulted in

participants reporting no significant difference in bowel habit.

7. There is good evidence to show that high doses of Bifidobacterium infantis (1010 CFU)in
capsule form are significantly less effective than moderate doses (108 CFU); moderate
doses are more effective than low doses (106). There is weak indirect evidence to show that

this reduction in effect at high doses does not occur when probiotics are delivered in a drink.

8. There is fair evidence to show no significant difference between Lactobacillus salivarius
UCC4331 and Bifidobacterium infantis 35624, in global symptoms, pain, bloating or stool

scores.

9. There is a moderate amount of weak evidence to_show no significant difference in the
number of people with improvement in global symptoms or with bloating, between those

given the prebiotic, Fructooliogsaccharide;in comparison with placebo.

EVIDENCE TO RECOMMENDATION

The review evidence suggests that'some probiotics are effective in people with IBS, but others
are not. The effect is dose and strain dependent, and the method of ingestion is also important.
Although, there is some evidence from single trials, the GDG did not feel able to recommend
named bacteria or probiotic products. On the other hand, it was the view of the GDG that
probiotics were not'harmful (unless they came from an unreliable source), they were widely
available and it'might benefit people with IBS if they experimented with probiotics as part of their

diet. The GDG agreed there was insufficient evidence to make a recommendation on prebiotics.

RECOMMENDATION

Primary care clinicians should not discourage people with IBS from trying specific probiotic
products. If people with IBS choose to do this, it should be for at least 4 weeks, and they
should monitor their effect. The probiotic should be taken at the dose recommended by the

manufacturer.
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7.5 Aloevera

SELECTION CRITERIA

The selection criteria described in the general methodology section were used.

DESCRIPTION OF STUDIES

Types of Studies

Two randomised trials were included (Odes and Madar 1991; Davis 2006) and two excluded

studies are listed in Appendix E, along with reasons for exclusion.

Types of participants

All participants in Davis (2006) had IBS (28% IBS-C, 52% IBS-D, 20% IBS-A); participants had
to be between 18 and 65 years, have no other co-morbidities and had to have previously failed
conventional management of IBS defined as antispasmodics, bulking agents and dietary

interventions. Constipation was defined as per Rome Il criteria.

Odes and Madar (1991) had 11/32 people with IBS-C (the rest had simple constipation); people
with IBS-D or IBS-A were excluded; participants had to-have been receiving laxative therapy for
constipation for a minimum of two years as an-indication of severity. Participants had previously
received other treatments including diet and enemas, but it is not stated if they were refractory to

treatment.

Types-of intervention
Davis (2006) used aloe vera gel made up in a pink mango flavoured syrup. The dose was 50 ml

taken four times a day for one month. The placebo was a matching pink mango flavoured inert

syrup.

Odes and Madar (1991) used a capsule laxative preparation made up of celandin, aloe vera and
psyllium in ratio of 6:3:1 (total fibre content 47%) given for 28 days. The aloe vera fibre was
derived from leaves of Aloe socotrine and contains anthraquinone. The dose was one 500mg
capsule per day taken with water at bedtime increasing to a maximum of three capsules a day.
The placebo capsule was of identical appearance but contained no active ingredient.
Participants in Odes and Madar (1991) were given no dietary modification advice. No additional
medication was prescribed throughout the treatment period but people could continue with
prescribed laxative medication, provided that the dose and frequency were recorded in the study

data sheet. Davis (2006) did not state if other medications could be continued.

METHODOLOGICAL QUALITY
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Davis (2006) used a computerised random numbers table to generate the randomisation
schedule. Allocation concealment was implemented in this study; the pharmacist held the
randomisation code. Both studies were double blind. Davis (2006) carried out an a-priori sample

size calculation.

In Davis (2006), 58 people were randomised. 49 completed the protocol to one month and 41 to
three months (i.e. data missing for 17/58 (29%) overall; 33% in the placebo group and 26% in
the active group). In Odes and Madar (1991), 35 people were randomised. Three people
(placebo) withdrew citing lack of benefit as reason and were excluded from the analysis

because of incomplete data.

The groups in both trials were comparable at baseline as regards age, gender, duration and
severity of condition, but Odes and Madar (1991) reported that the treatment group had

significantly higher pain scores at baseline.

Overall, neither study was considered to have higher potential for bias.

RESULTS
In view of the differences in population and interventions, these two studies were reported

separately.

A. Aloe vera gel versus placebo

One study (Davis 2006) in compared aloe vera gel with placebo in 58 people with IBS.

1. Global improvement of symptoms

The primary outcome was the number of people with an improvement in global symptom
score (pain; distension; bowel habit, and; quality of life). The symptom score was derived by
adding the scores of individual symptoms and the proportion of days symptoms occurred with
a maximum score of 500. A reduction of 50 points was defined as improvement. Participants
were assessed at one month and at three months post-intervention. The forest plots below
illustrate that there ' was no significant difference between the active and placebo treatment for

global improvement of symptoms, although the confidence interval was fairly wide.

Figure 1a: Global improvement of symptoms at one month
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Revigsy: Aloe vera

Compatizon; 02 Aloe vera gel va Flacebo

Outcome: 04 Global IBS Impravement

Shucky Aloe Vera Gel Placeba R (fixed) Weight R (fixed)

aor sub-category i ni 95% Cl % 95% CI
Davis et ol 2008 11/26 6/23 ——— 100.00 1.62 [0.71, 3.69]
Total (95% CI) e ] =i 100.00 1.6z [0.71, 3.69]
Total everts: 11 (Aloe Vera Gel), 6 (Placeha)

Test for heterogeneity: not applicable

Test for overall effect Z=115(P=0.23)

01 02 05 1 2 5 10
Favours trestment  Favours contral

Figure 1b: Global improvement of symptoms at three months

Review: Aloe vera

Comparizon: 02 Aloe vera gel vs Placeho

Cutcome: 12 Global IBS Improvement at 3 months

Study Aloe Vera Gel Placeho RR (fized) Wieight RR (fixed)

or sub-category iy nhl 95% Cl % 95% Cl

Diavis et al 2008 £/74 6/1z —— 100,00 0,63 [0.23, 1.72]
Total (35% Cl z4 1g -—enlli-— 100.00 0.63 [0.23, 1.73]

Total events: 5 (&loe Yera Gel), 6 (Placeha)
Test for heterogenetty: not applicable
Test for averall effect Z=091 (P=0.37)

o1 02 0s 1 2 5

Favours trestment  Favours control

2. Individual symptoms

a) Pain

10

There was no significant difference, either at 1 month or at 3 months, in the change in pain

score, on a scale of 0 to 100%, for which a positive change represented an improvement over

baseline.

Figure 2a: Pain at one month

Review: Ao vera
Comparizon. 02 Aloe vera el vs Placeba
Cutcome: 01 Mean change in Pain scare &t 1 manth
Sy Aloe vera Contral WD (fixed) Weight WD (fixed)
or sub-categary N Mean (S0) N Mean (50) 9% Cl % 9% 0
Daviz ef al 2006 26 £.15(23.96) 23 -4.90(25.89) — 100.00 11.08 [-2.98, 25.08]
Total (35% ) 26 23 i 100.00 11.08 [-2.98, 25.08]

Test for heterogenetty: not applicable
Test for overall effect 7 =154 (P=012)

-100 Bl i 50

100

Favours Cortrol ~ Favours Trestment

Figure 2b: Pain at three months
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Feview: Alog vera
Comparizon. 02 Aloe vera gel v Placebo
Cutcome; (09 Mean change in Pain score st 3 morths
Shudy Aloe vera Cordrol WD (fized) ‘Weight WD (fized)
of sub-category N Mean (500 il Mean (50 35% I % 5% Cl

Davis et al 2006 24 11.96(21.75) 18 -3.11¢32.98) . 100,00 15.07 [-Z.48, 3Z.62]
Total (35% CI) 24 18 il 100. 00 15.07 [-2.48, 3Z.62]
Test for heterogeneity: not applicable
Test for overall effect Z=185(P =009

-100 -50 0 a0 100
Favours Cordral - Favours Trestment

b) Bloating

There was no significant difference either at 1 month or at 3 months, in the change in

distension score, on a scale of 0 to 100%, for which a positive change represented an

improvement over baseline.

Figure 3a: Distension at one month

Feview: Aloe vera

Comparizon: 02 Aloe vera gel vs Placeho

Cutcome: 06 Mean change in distension score at 1 manth

Shudy Aloe vers Cartral WD (fixed) Weight VWM (fixed)
of sub-category i} Mean (509 il Mean (50) 33% CI % 93%

Diavis et al 2006 43 -0.65{ES.01) z3 8.13(33.66) - 100.00 -8.78 [-I6.48, 8.33]
Total (95% ) 3 23 L 2 100,00 -3.78 [-26.49, £.93]
Test for heterogenety: nat applicable
Teat for overal effect 7=087 (P=033)

-100 50 0 a0 100
Favours Contral - Favours Trestment
Figure 3b: Distension at three months
Revigw: Bloe vera
COmparisan: 02 Aloe vera gel v Placeho
Cutcome: 07 Mean change in distension score at 3 marths
Sty Alog vera Contral WAL [ fixed) Wigight WD (fixed)
or gub-category M Iean (300 M Mean (30) 95% Cl kA 95% Cl

Diavis et al 2006 74 -3.33(26.89) 18 11.94437.03) —T 100. 00 -15.27 [-35.48, 4.94]
Total (95% CI) zd 18 il 100,00 -15.27 [-36.48, 4.94]
Test for heterogenety. nat applicable
Test for overal effect: Z=145(P=014)

100 50 0 50 100
Favours Control  Favours Treatment

c) Bowel Habit

There was no significant difference, either at 1 month or at 3 months, in the change in bowel

score, on a scale of 0 to 100%, for which a positive change represented an improvement over

baseline.

Figure 4a: Change in bowel score at one month
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Revigw: Alo vera
Comparisan: 02 &loe vera gel v Placeho
Cutcome: 08 Mean change in bowel habit score at 1 month
Study Aloe vera Cortral WD [ fixed) Wieight WD (fixed)
or sub-category M Mean (500 il Mean (50) 95% Cl kA 95% Cl
I

Davis et al 2006 ZE T.6E(17.13) 3 37808 48) - loo.o00 3.87 [-9.50, 17.Z4]

Total (35% ) 76 z3 100,00 3.87 [-9.50, 17.24]

Test for heterogenetty: not applicable
Test for overal effect: Z =057 (P=057)

00 0 0 50 100
Favours Contral - Favours Treatmert

Figure 4b: Change in bowel score at three months

Revigw: Al vera
Compatison: 02 Aloe vera gel vs Placebo
Cutcome: 09 Mean change in bowel habit score at 3 months
Stucky Aloe vers Contral WD (fixedd) Weight WD (fixeed)
or sub-category ) Mean (S0 M Mean (500 95% CI % 5% I
I

Diaviz et al 2006 74 -1.17{z23.78) 18 -0.17{z%.72) - 10000 -1.00 [-1%_&0, 17.Z0]

Total (95% CI) 74 18 10000 -1.00 [-19.20, 17.20]

Test for heterogenety: not applicable
Test for overall effect: Z=011 (P=0.81)

-100 -50 i} 50 100

Favours Cortrol  Favours Treatment

3. Quality of Life

There was no effect on quality of life at one month or at three months. The scale used was not

stated.

Figure 5a: Change in quality of life at one month

Revigw: Alo vera
Comparizan: 02 &loe vera gel v Placeho
Cutcome: 10 Mean change in Gol at 4 morth
Sty Aloe vera Cortral WAL (fixed) Wigight WD (fixed)
or sub-category M Iean (S0 M Mean (50) 95% Cl kA 95% Gl
Daviz et al 2006 Z6 9.42(17.79) 23 8.EZilZ. 13 ————— loo.oo 0.90 [-7.5E, 8.35]
Total (35% CI) 76 z3 — e —— 100 00 0.90 [-7.55, 9.35]

Test for heterogenety. nat applicable
Test for overal effect: Z=021 (P=083)

-10 -3 1] ] 10

Favours Control  Favours Treatment

Figure 5b: Change in quality of life at three months

Reviegws: Aloe vera
Comparison: 02 Aloe vera gel va Placebo
Cutcome: 11 Mean change in Gol &t 3 months
Study Aloz vers Contral WD (i) Wgight WD (fixed)
ar sub-category il Mean (300 &l Mean (30) 95% Cl % 95% Ol
I

Daviz et al 2006 24 4.67(17.03) 18 4_44ile. 50} ¢ ¥ 100.00 0.23 [-10.01, 10.47]

Tatal (95% CI) 24 18 100,00 0.23 [-l0.01, 10.47]

Test for heterogenetty: not applicable
Test for overall effect: Z=0.04 (P =0.96)

-10 -5 i} B 10

Favours Cortrol - Favours Treatment

4. Adverse effects

2/31 people withdrew from the active group and 4/27 from the placebo group because of

nausea and vomiting. The confidence interval was too wide to determine if there was a

difference between groups.
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Figure 6: Adverse effects

Review: IBS 31 August 2006 (CBT)
Compatizon: 24 Aloe vera wersus placebo
Cutcome; 01 Adverse effects

Study Aloe vera Control R (fixed) Whigight OF (fixed)
o sub-category rutd rutd 95% CI % 95% Cl

01 Mauzea and vomiting causing withdranal

Dtz 2006 2731 4527
Subtotal (95% CI) 3l z7
Total everts: 2 (Alos vera), 4 (Cortrol)

——
Test for heterogeneity: not applicable
e

— 100,00 0.40 [0.07, 2.38]
P ——— 100.00 0.40 [0.07, Z.38]

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

Total (95% 1) 3l 27
Total events: 2 (Alog vera), 4 (Control)

Test for heterogeneity: not applicable

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

—— 100,00 0.40 [0.07, 2.38]

o1 02 os 1 2 S 10

Favours aloe vera Favours control

B. Combined capsule of celandin, aloe vera and psyllium versus placebo
1. Global improvement of symptoms

Odes and Madar (1991) did not report global symptoms.

2. Individual symptoms

One study with 32 participants reported differences in bowel habits (including frequency and
consistency) and pain scores for the final two weeks of treatment compared with those in the
14 day pre-intervention run in period (Odes and Madar 1991). Eleven participants (34%) were

identified as having IBS-C; the rest had simple constipation:
a) Pain
There was no significant difference.in pain scores (number of episodes of pain per week)

between groups.

Figure 7: Number of episodes of pain per week

Rervigwr: Aloe vera
Comparison: 01 Combination Aloe vera Capsule vs Placebo
Outcame: 01 Pain score
Stucky Aloe vera Control VWMD) (fixed) Weight WD [ fixedd)
or sub-category [} Mean (SD) N Mean (S0) 95% Cl %o a5% Cl
Ddes & Madar 1991 13 3.2003.40) 13 1.301(1.30} — 100,00 1.40 [-0.44, 3.24]
Total (35% CI) 12 13 sallfi- 100,00 1.40 [-0.44, 2.24]

Test for heterogeneity: not applicakble
Test for overall effect Z=149(P=0.14)

=10 -5 a L1 10
Favours Cartrol  Favours Trestment

b) Bowel Habits
Compared to the placebo group, people in the intervention arm of the trial experienced a
significant increase of 3.6 (95%CI 1.51, 5.69) in the mean number of bowel movements per

week.

Figure 8: Stool frequency
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Rervigwr: Aloe vera
Comparison: 01 Combination Aloe vera Capsule vs Placebo

Outcome: 02 Stool Frequency
Shudy Aloe vera Control WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
Qdes & Madar 1991 1=z 7.2003.20) 1z 4.30(2.10} — 100,00 3.60 [l.5l, 5.63)
Total (35% CI) 12 13 - 100.00 3.580 [1.51, 5.69]

Test for heterogeneity: not applicakble
Test for overall effect: =337 (P = 0.0007)

-10 -5 o S 10
Favours Control  Favours Treatment

The consistency of the stools also improved. There was a statistically significant decrease in
laxative use in the intervention group of -0.8 (95%CI -1.12, -0.47) on a scale of 1 to 3 and
16/19 people considered their bowel symptoms improved compared to 4/13 of the control

group.

Figure 8: Stool consistency

Rervigwr: Aloe vera
Comparizon: 01 Combination Aloe vera Capsuls vs Placebo

Outcome: 03 Constipation (0w score=hetter)
Shudy Aloe vera Control WD (fixed) Weight WD (fixed)
or sub-category M Mean (500 M Mean (S0 95% C1 kS 95% C1
Qdes & Madar 1991 1=z 1.e0i0.40) 1z 2.40(0.50] = 100,00 -0.80 [-1.13, -0.47]
Total (35% CI) 13 13 + 100.00 -0.80 [-1.13, -0.47]

Test for heterogenety: not applicable
Test for overall effect Z=451 (P = 0.00001)

=10 -5 o S 10
Favourstreatment  Favours control

No adverse effects were reported and all participants reported that the capsules were easy

and convenient to use.

Comment

Whilst this study shows a significant positive effect for bowel habit, we noted that this was a
small study (35 patients) in a population of which only one-third had IBS. In addition, the
intervention used a combination of aloe vera (30%), celandin and psyllium (soluble fibre).
Therefore, it was not possible to attribute the effect to aloe vera alone, and this study was not

included in the evidence statements.

SAFETY DATA

The following safety data is based on a systematic review of the scientific literature (case
reports and systematic reviews) edited and peer reviewed by contributors to the US Natural
Standard Research Collaboration (2006).

Adverse effects
The use of aloe by mouth for laxative effects can cause abdominal cramps and diarrhoea.
Adverse effects, reported in a small number of studies, include low blood sugar levels and

electrolyte imbalance, particularly lowered potassium levels.

Drug interaction
Use of aloe with laxative drugs may increase the risk of dehydration, electrolyte imbalance,

potassium depletion and changes in blood pH.
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Oral preparations of aloe have been reported to lower potassium levels, which may impact on
the effectiveness of drugs used to manage heart rhythm disturbances, heart disease and renal

disease.

Oral preparations of aloe may lower blood sugar, so have the potential to interact with drugs

used in the management of diabetes.

Aloe vera should not be used by individuals who may be at increased risk from the
aforementioned adverse effects, particularly people with heart disease, kidney disease,

diabetes and blood disorders.

GDG DISCUSSION

The GDG expressed concerns that people with IBS purchase aloe vera products at
considerable expense without evidence of effectiveness. The GDG also expressed concerns
about the adverse effects of oral preparations of aloe vera; about which there was little
awareness.

HEALTH ECONOMIC EVIDENCE

The cost-effectiveness of aloe vera was not estimated as it is not prescribed, but purchased

by patients as a food supplement.

EVIDENCE STATEMENTS
1. There isfair evidence to show no significant effect of aloe vera, in comparison with

placebo, in global improvement of symptoms, pain, bloating, bowel score or quality of life.

2. There is limited evidence of potentially serious adverse effects associated with oral aloe

preparations.

EVIDENCE TO RECOMMENDATION

There is only one trial of aloe vera in people with IBS, but this gave fair evidence to show a
lack of effectiveness. The GDG took this into account, together with aloe vera’s potentially
serious adverse effects, especially for people with comorbidities. Since aloe vera is a
commercially available product that people with IBS pay for at considerable expense, the
GDG wished to highlight these points by discouraging its use. Clinicians and people with IBS

should be made aware of the lack of effectiveness and potential adverse effects.

RECOMMENDATION

Primary care clinicians should discourage the use of aloe vera in the treatment of IBS.
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7.6

Exclusion diet

Exclusion Diets

SELECTION CRITERIA
The selection criteria described in the general methodology section were used, but

some were specific to this review and are reported below.

Types of studies

For intervention studies, randomised trials (RCTs) and quasi-randomised studies,
examining the use of dietary manipulation/exclusion for the treatment of IBS were
preferred. Crossover trials with a washout period of less than 2 weeks were included
but treated with caution. Double-blind placebo controlled studies are technically difficult
and most elimination diet studies use a non-randomised open dietary elimination and
re-challenge design. This has the potential to introduce bias due to the large placebo
effect identified in IBS patients. For this review non-randomised studies were also
permitted. Studies were restricted to the English language, but the date was not
restricted.

Types of intervention

Interventions were to be included if they referred to an exclusion diet (excluding certain
foods) or an elimination diet (only allowing certain foods):

e Lactose restricted diet

e Elimination diet based on foods with IgG4 titres >250pug/l

e Elimination diet based on food challenge and re-challenge

e Elimination diet based on patient-reported intolerance and re-challenge

e Elimination diet using lamb, rice and pears

e Fasting therapy.

Types of comparisons

The following types of comparisons were to be included:

e True diet versus sham diet

o Elimination diet and food challenge with foods that had been identified as potential
causes of intolerance

e Fasting therapy versus usual treatment.

Sensitivity analyses
The following sensitivity analyses may be considered:

e Setting (primary/secondary care)
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¢ Blinding of patients.

SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES

Searches were performed on the following core databases: MEDLINE, EMBASE,
CINAHL and The Cochrane Library (1966 to current day with guidance from the GDG).
Additional databases were not searched for this review. The search strategies are listed

in Appendix B.

The search strategy identified 957 studies. The titles and abstracts of these studies
were assessed. Of these, 33 that were potentially relevant to.the review were retrieved
in full. The reference lists of the retrieved studies were inspected for potential papers for
inclusion in the review but none were identified. Sixteen studies were included in the

review. The excluded studies are listed in Appendix E, along with reasons for exclusion.

DESCRIPTION OF STUDIES INCLUDED'IN THE REVIEW

There were two randomised trials included (Atkinson 2004; Symons 1992). There were
three reviews: one of which examined the evidence for the role of food hypersensitivity
in IBS (Zar 2001) and the others were systematic reviews of non-randomised evidence
for the dietary treatment of IBS (Niec 1998; Burden 2001). The remaining fourteen
included studies were non-randomised studies (Bentley 1983; Bohmer and Tuynman
1996; Drisco 2006; Hawthorn 1991; Hunter 1985; Jones 1982; Kanazawa and Fukudo
2006; McKee 1987; Nanda 1989; Parker 1995; Petitpierre 1985; Smith 1985; Zar 2005;
Zwetchkenbaum and Burakoff 1988).

Study.Design
One study had a crossover design: Symons (1992) stated that the patients were
randomised to interventions on two days, following a 12 hour fast, but the washout

period was not clear.

Setting: all the studies included patients in secondary care, many of whom had not

responded to previous treatment for IBS symptom management.

The majority of studies took place in the UK (Atkinson 2004; Bentley 1983; Hawthorn
1991; Hunter 1985; Jones 1982; McKee 1987; Nanda 1989; Parker 1995; Smith 1985;
Zar 2005; Zwetchkenbaum and Burakoff 1988). One took place in Japan (Kanazawa
and Fukudo 2006), two in Europe (Béhmer and Tuynman 1996; Petitpierre 1985), two
in the US (Drisko 2006; Zwetchkenbaum and Burakoff 1988) and one in Australia
(Symons 1992).

Population
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All studies included patients with a diagnosis of IBS, although the definition varied
between studies. Four studies used Rome criteria: Rome | (Hawthorne 1991); Rome |l
(Atkinson 2004, mean duration of IBS over 10 years; Drisko 2006; Zar 2006); Zar
(2006) also predefined the IBS type. Two studies used the Manning Criteria (Kanazawa
and Fukudo 2006; Symons 1992). Two studies used a definition described by the
author (Bohmer and Tuynman 1996; Parker 1995). Seven studies simply said the
patients ‘had IBS’ (Jones 1982; Bentley 1983; McKee 1987; Petitpierre 1985; Smith
1985; Nanda 1989; Zwetchkenbaum and Burakoff 1988). None of the studies stated

that any patients had IBS as result of gastrointestinal infection.

Atkinson (2004) did not state whether patients had bloating and/or pain but described
the symptom severity to be severe. Another study described the duration and frequency
of symptom episodes (Nanda 1989), and one study reported duration of symptoms and
the percentage of patients with pain, bloating and urgency (Hawthorne 1991). The
remaining studies did not state the severity of symptoms. The age range of patients
was 18 to 80 years with the average mean age being approximately 28 to 44 years.
None of the studies particularly identified elderly patients. All studies had more women

than men.

Interventions

Fructose-Sorbitol'Dose 1 versus Dose 2

The RCT, Symons (1992), compared the difference in symptom provocation in IBS
patients using two different doses of fructose—sorbitol solution. The lower dose solution
was made up of 20g fructose and 3.5g sorbitol in 200 ml water; the higher dose
contained 25g fructose and 5g sorbitol in 250ml water, i.e. a comparison of 17.5 and
20g/litre of sorbitol, for a.constant concentration of fructose 100g/litre. Thirty-nine
patients (15 IBS patients and 24 healthy controls) were randomised to receive the
higher or lower dose on different days, and results were reported separately for the two

population groups.

Exclusion diets

The other RCT, Atkinson (2004), tested patients’ blood for IgG antibodies against 29
foods. A true and a sham diet sheet were then prepared for each patient. The true
intervention diet excluded those foods to which the patient had antibodies; the sham
diet excluded an equal number of foods but not those to which the patients had
antibodies. The sham diet also included an equally difficult-to-exclude staple food as
the true diet (for example, cow's milk was replaced by potato, wheat with rice, yeast

with whole egg, etc.).

Exclusion diets (non-randomised studies)
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The maijority of studies used a low allergenic diet, and initially excluded a range of

foods, including dairy products, wheat, corn, yeast, eggs, rye, potatoes, onions, cocoa,

citrus, coffee, tea spices, alcohol, peas, banana, additives, preservatives and tomatoes.

Then an open or single-blinded food challenge re-introduced foods 2 to 7 days apart.

¢ One study used a diet of one meat, one fruit and distilled water (Jones 1982)

e One study used only lamb, rice and pears (Bentley 1983)

e One study used lamb, white fish, cabbage, carrots, peas, ‘Ryvita’, weak black tea
and dairy free margarine (Smith 1985)

e Two studies used IgG4 antibody and mould guided exclusion diets (Drisko 2006;
Zar 2006)

¢ One study used a lactose restricted diet, but gave no further details. Low lactose
consumption was defined as less than 9 g per day (Béhmer and Tuynman 1996)

e One study used starvation followed by 5 days of re-feeding in hospitalised IBS
patients (Kanazawa and Fukudo 2006).

Comparisons
One RCT compared true diet with sham diet (Atkinson 2004).

One RCT compared two different doses of fructose-sorbitol solution (Symons 1992).

The remaining studies used diet and food challenge in all patients. The duration of the
exclusion diet ranged from seven days (Jones 1982) to six months (Zar 2006). The
challenge tests used in the studies involved patients being placed on a diet excluding
foods believed to provoke symptoms and then re-introducing the foods in a double-blind

or controlled way.

OUTCOMES

I. RANDOMISED TRIALS
1. Global symptoms score
a) Global improvement of IBS score
Atkinson (2004) used a validated IBS symptom severity score with a range from 0 to
500. The scale took into consideration scores for pain, distension, bowel function and
general well-being, with mild, moderate and severe cases indicated by scores of 75-
175, 175-300 and >300 respectively. A reduction in score of 50 or more was regarded

as a clinically significant improvement.
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Atkinson (2004) also reported a global rating of IBS using the question: ‘Compared
with your IBS before you started the food elimination diet, are you now: terrible,
worse, slightly worse, no change, slightly better, better or excellent?’ Significant

improvement was defined as ‘better’ or ‘excellent’.

Symons (1992) used a symptom score composite: abdominal pain/discomfort,
bloating, distension, belching, nausea, bowel frequency, flatulence and borborygmi

were each scored on a scale of 0 to 3 with 0 = absent and 3 = severe.

2. Quality of Life
Atkinson (2004) assessed the patients using a validated quality of life scale that is

sensitive to change in IBS (range 0 to 500).

3. Mental health
Atkinson (2004) assessed the patients using the Hospital Anxiety and Depression
(HAD). This instrument scores anxiety and depression up to a maximum score of 21

for each parameter, and a score above 9 indicates significant psychopathology.

Symons (1992) did not record other outcomes.

METHODOLOGICAL QUALITY OF RANDOMISED TRIALS

The quality assessment for included studies is shown in Appendix D.

The methods of randomisation and allocation concealment were reported in one
randomised study, both of which were classified as adequate (computer generated
and the sequence was retained by a central telephone centre: Atkinson 2004).
Symons (1992) gave no details of the methods of randomisation or allocation

concealment.

Atkinson (2004) described an a-priori power calculation and used an intention to treat
analysis. The groups were mainly comparable, except that the baseline IBS symptom
score was higher in the intervention group (331.9 (SD 70.8) versus 309.0 (SD 78.5), which
is not a significant difference (p=0.06)). The number of patients who withdrew from the
studies or were lost to follow-up was minimal. Atkinson (2004) reported data from 131
of the original 150 patients (65/75 true and 66/75 sham diet groups) at 12 weeks
(87%).
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Symons (1992) did not describe an a-priori power calculation. All patients completed
the study. The study reported no baseline data so it was not possible to judge

whether the groups were comparable.

RESULTS

A. True diet versus sham diet
1. Global symptoms
a) Number of patients with improvement in global symptoms
Atkinson (2004) randomised 150 patients to true and sham exclusion diets. They
reported the number of patients with improvement in global symptoms. There was no
significant difference between true and sham diets; however, the confidence interval

was fairly wide.

Figure 1
Review: IBS 21 &ugust 2006 Chyp_other pysch)
Comparizon: 34 Exclusion diet versus sham diet
Cutcome: 01 Global improvement (number of patierts)
Sty True diet Sham diet RR (fixed) Wigight RR (fixed)
ar sub-category it nt 95% Cl % 5% Cl
Atkinson 2004 18/65 1188 +—— 100.00 1.6 [0.85, 2.24]
Tatal (35% 1) 31 1 - 10000 1.66 [0.85, 3.24]

Total everts: 18 (True diet), 11 (Sham dist)
Test for heterogeneity: not applicable
Test for overall effect: Z=149(P=014)

01 02 s 1 2 3 10

Favours sham diet  Favours true diet

b) Global improvement of symptoms score
Atkinson (2004) reported the final global symptom score on a scale from 0 to 500
(where lower scores are better): There was no significant difference between true and

shamdiets, although the true diet was favoured.

Figure 2

Rerviewy: |BS 31 August 2006

Comparison: 34 Exclusion diet versus sham diet

Outcome: 02 Global improvement score

Stucky True dist Sham diet VWMD) (fixed) it VWMD) (fixed)

or sub-category [} Mean (SD) ] Mean (S0) 95% Cl % 95% Cl
Atkinson 2004 23 232.000&58.00) 6 248.000(5%.00) —_— 100.00 -16.00 [-35.86, 3.86]
Tatal (35% CI) 65 66 i 100_00 -16.00 [-35.86, 3.86]

Test for heterogeneity: not applicakble
Test for overall effect Z=158(P=0.11)

-100 -50 o S0 100
Favoursirue diet  Favours sham diet

2) Quality of life

Atkinson (2004) reported a significant improvement in quality of life change-from-
baseline scores for the true diet compared with sham diet, but the confidence interval
was fairly wide. The mean difference was 38.0 (95%CI 2.36, 73.64), for a sham diet

change from baseline of 50 points. The scale was 0 to 500.
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Figure 3

Rerviewy: |BS 31 August 2006

Comparison: 34 Exclusion diet versus sham diet

Outcome: 03 Guality of life (change score)

Stucky True dist Sham diet VWMD) (fixed) it VWMD) (fixed)

or sub-category [} Mean (SD) ] Mean (S0) 95% Cl % 95% Cl
Atkinzon 2004 23 88.00{107.00) 13 E0.00¢{101.00} — . 100.00 38.00 [2.38, 73.64]
Total (95% CI) 13 13 el 100.00 38.00 [2.36, 72.64]

Test for heterogeneity: not applicakble
Test for overall effect: Z=2.09(FP =0.04)

-100 <50 a 50 100
Favours sham diet  Fawours true dist

4. Mental health
There was a small significant difference between the sham and true diet groups in the
HAD anxiety scores (scale 0 to 21), but no significant difference in the depression

Scores.

Figure 4: HAD anxiety

Review: B3 31 August 2006

Cotmparisan: 34 Exclusion diet versus sham diet

Outcome: 04 HAD anxiety score (change)

Shucy True dist Shatn diet VD (fixed) Weight VD (fixed)

or sub-category ] Mean (500 M Mean (SD) 95% Cl % 95% Cl
Atkirson 2004 65 1.80(1.58) 66 0.87{1.57] = 100.00 0.7% [0.19, 1.27]

Total (35% C) 13 13 T3 100.00 0.73 [0.18, 1.27]

Test for heterogenety: not applicakle
Test for overall effect 7 =265 (P = 0008)

-10 -5 o 5 10
Favours sham diet  Fawvours true dist

Figure 5: HAD depression

Rerviewy: |BS 31 August 2006
Comparison: 34 Exclusion diet versus sham diet
Outcome: 05 HAD depression score (change)
Stucky True dist Sham diet VWMD) (fixed) it VWMD) (fixed)
or sub-category [} Mean (SD) ] Mean (S0) 95% Cl % 95% Cl
T

Atkinson 2004 23 0.4Zi1.40) 6 0.27i1.33) | 100.00 0.15 [-0.3Z, 0.82]
Tatal (35% CI) 65 66 100_00 0.15 [-0.32, 0.62]
Test for heterogeneity: not applicakble
Test for overall effect: Z=063 (P =0.53)

=10 -5 o s 10

Favours sham diet  Favours true dist

Symptoms on reintroduction of excluded foods at end of trial period

Of the 131 patients who gave data at the end of the trial period in Atkinson (2004), 93
(41 in the true diet group and 52 in the sham diet group) agreed to attempt
reintroduction of eliminated foods. The mean IBS symptom score significantly
increased (i.e. worsened) more in the true diet group (83.3 points) than in the sham

diet group (31 points, p=0.003; standard deviations not given).

The change in global symptom score also showed that significantly more patients in
the true diet group worsened on reintroduction of foods to which they had IgG
antibodies (i.e. those that had been excluded during the diet): 41.5% of these patients
worsened on reintroduction of these foods, versus 25% worsening in the sham diet
group on reintroduction of similar foods (to which they had not been shown to have
antibodies), p=0.047. We noted though that the self-selecting group taking part in this

section of the trial may not have been representative of the randomised groups.
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B. Fructose-sorbitol solution dose 1 versus fructose-sorbitol dose 2
Fructose and sorbitol, when ingested together, are thought to provoke symptoms of
IBS. Sorbitol is found naturally in fruits, particularly peaches, pears, and plums. It is
also added to soft drinks and diet products. One study (Symons 1992) compared two
concentrations of sorbitol in a mixed solution of fructose and sorbitol. Concentrations
compared were 17.5 and 20 g/litre sorbitol (the fructose concentration was kept
constant). We noted that the duration of the study was very short — two days in each

phase.

1. Global symptoms

Symons (1992) used a symptom score composite: abdominal pain/discomfort,
bloating, distension, belching, nausea, bowel frequency, flatulence and borborygmi
were each scored on a scale of 0 to 3 with 0 = absent and 3 = severe. It is unclear
what the maximum score is, but it could be 21. The data were expressed as median
(interquartile range). For the IBS patients the total symptom score was significantly
greater (i.e. more severe) following consumption of the higher concentration solution,

compared to the lower concentration solution (p=0.04).

Intervention Median symptom score
(range) (n=15)

Lower F-S dose 1.5 (0 to 4)
Higher F=S dose 35(1t09)*
*p=0.04
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II. NON-RANDOMISED STUDIES

All thirteen studies identified food intolerance with varying degrees of response to

exclusion diets (Bentley 1983, Béhmer and Tuynman 1996, Drisco 2006, Hawthorn

1991, Hunter 1985, Jones 1982, Kanazawa and Fukudo 2006, Mc

Kee 1987, Nanda

1989, Parker 1995, Petitpierre 1985, Zar 2005, Zwetchkenbaum and Burakoff 1988),

illustrated in Table 1.

Table 1: Non-randomised studies; exclusion diets and results
Study No. of Diet

(Drop out rate) Patients

Results

LAMB, PEARS AND RICE DIET

Bentley 1983 27 Diet: 2 weeks duration; initially

8/27 (29.6%) only lamb, pears and rice, then
other foods introduced

individually.

Challenge: identified foods
reintroduced on 3 occasions, 3

days apart
Parker 1995 253 Diet: 2 weeks ED comprising
53/253(21%) (phase 1)  of lamb, pears, white rice and

spring water
Challenge: single food re-
129 introduction at daily intervals
33/129 (25%) (phase 2) Phase 2: less restricted diet

14/21 remission after ED. This is
just significant, but wide CI.
Taking into account drop outs and
assuming they are treatment
failures makes the result non
significant.

10/21identified specific food
intolerance — 8 had double blind
challenge and 3/8 confirmed food
intolerance originally identified.
100/200 improved on diet

Phase 2: 39/96 improved on diet

1 MEAT, 1 FRUIT AND DISTILLED WATER

Jones 1982 25 Diet: 1 week of single meat,

4/25(20%) (6 =food  1single fruit & distilled water
challenge) Challenge: hospital double

blind challenge
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4/25 refused diet.

14/21 improved and identified
foods that provoked symptoms —
this is just significant, but wide CI.
Food challenge: 10/12 test
solutions identified correctly —
majority of foods that patients had
identified as provoking symptoms
were confirmed by food

challenge.
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Study

(Drop out rate)

No. of

Patients

Diet

Results

LOW ALLERGENIC DIET AND SIMILAR

McKee 1987 40
(not stated)
Nanda 1989 200

11/200 (5.5%)

Petitpierre 1985 24
0% drop out

Hawthorne 1991 38
5/38 (9.5%)

Smith 1985 28
Not stated

Diet: 1 week low allergenic diet,
excluded all sources of
salicylates, amines, glutamates,
additives

Challenge: Open, frequency
not stated

Diet: 3 week low allergenic,
excluded dairy, cereals, citrus
fruit, potato, tea, coffee,
additives:

Challenge: open challenge
every 2 days

Diet: 3 weeks Low allergenic

Challenge: open and single

blind, Frequency not stated.

Diet: 2 weeks exclusion of
dairy, cereals, yeast, eggs,
citrus fruits, tea, coffee, alcohol,
potato, onion, tomato, banana,
peas.

Challenge: foods re-introduced
at 2 day intervals following set
protocol

Diet: 2 weeks diet allowed,
lamb, white fish, cabbage,
carrots, peas, Ryvita, dairy free
margarine, black tea.
Challenge: foods were
reintroduced at 2 day intervals

in responders
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6/40 remission during exclusion
diet

91/189 remission during ED
73/189 found specific foods by
open food challenge

Follow.up approx 14 months
73/91 responders still compliant
with ED

3/24 remission with ED but
challenges negative

14/24 specific foods identified and
confirmed by blind challenge
7/24 symptoms unchanged

5/38 refused to try diet

18/33 improved: 16/18 identified
foods which exacerbated
symptoms, 2/18 did not.

15/33 had no improvement from
diet

Follow-up of 16 improvers at 3 to
45 months (results not reported).
11/28 improved

Follow-up at 1yr: 7/9 responders
were still well and maintaining
diet.
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Study No. of Diet Results

(Drop out rate)  Patients

FOOD EXCLUSION BASED ON IgG ANTIBODIES

Drisko 2006 20
All patients
completed study

and follow up at

1 year.

Zar 2005 25

Diet: 2-3 weeks duration;
tailored food exclusion based
on IgE and IgG food and mould

panels.

Challenge: food reintroduced

over several months

Diet: 6 months duration; IgG4
antibody titres to 16 common
foods. These were excluded if
titres >250ug/l — most common
exclusions: milk, cheese, eggs,
beef, lamb, wheat and tomato.
On average patients excluded 8
(3 -13) foods

Statistically significant reduction
in stool frequency (diarrhoea)
from 4.29 (2.49) stools per day to
3.43 (1.22)

Pain score (1 to 5 scale)

3.65 (1.12) t0 2.71(1.38) p>0.5
(not significant)

Overall QoL scores (100 point
scale, high = better)
46.51(21.08) to 67.22(20.92)
p<0.001

Symptom score (scale 1-100)
21/25 showed statistically
significant improvement in pain
severity p<0.001, pain frequency
p=0.034, bloating severity
p=0.001, improved bowel habit
p=0.004, QOL p=0.008

Follow up at 6 months: 6/15 lost
to follow-up, the remaining

patients maintained improvement

FOOD EXCLUSION PARTLY BASED ON IgG ANTIBODIES

Zwetchkenbaum 10
and Burakoff

1988

1/10(10%)

Diet: 2 week exclusion of foods
identified from patient food
diaries, skin testing and IgG
testing.

Challenge: open for 2 days, 2
days apart Double blind
provocation for patients
showing persistent
exacerbation of symptoms on

open food re-introduction.
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3/9 remission of symptoms with
ED; 6/9 had no change in

symptoms.

Challenges did not identify

provoking food
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Study No. of Diet

(Drop out rate)  Patients

STARVATION DIET

Kanazawa and 58 Diet: 10 days starvation diet
Fukudo 2006 hospitalis  followed by 5 days re-feeding
No drop out ed pts. (from 225 — 2100kca). Patients

were allowed 2 litres of water +
500 ml xylitol solution.

Patients also received brief
psychotherapy for 12 weeks
hospital stay.

LACTOSE RESTRICTED DIET

Béhmer and 105 (70 Diet: 6 week duration; lactose
Tuynman 1996 IBS restricted diet (no details given)
No drop out. patients,

35

healthy

controls)

Results

Starvation significantly decreased
the following symptoms:
abdominal pain/discomfort,
distension, diarrhoea, anxiety and
QOL (p=0.001), nausea (p<0.01),

anorexia p=0.02)

17/70 IBS patients had positive
hydrogen breath test and glucose
blood test compared to 2/35
controls. There was no difference
in symptom score between
groups at baseline. After dietary
therapy, statistically significant
decrease in symptom score in
lactose intolerant group p<0.001.
The lactose tolerant group had no
change in scores. The incidence
of lactose malabsorption was 4
times higher in IBS group than in

healthy controls.

The non-randomised studies have been grouped according to the type of diet, and

the following general conclusions can be drawn:

(o}

There is some evidence to suggest that a simple diet of lamb, pears and rice or

one meat and one fruit may improve symptoms

A low allergenic diet does not appear to give remission in IBS symptoms

Food exclusion diets based on IgG antibody testing appear to be effective in

improving symptoms

A starvation diet significantly decreased symptoms, but this was in a group of

hospitalised patients, and is not applicable to primary care

A lactose restricted diet gave a significant decrease in symptom score for lactose

intolerant patients, but not for the lactose tolerant group.
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It should be remembered that this evidence is from non-randomised studies, so its

overall quality is reduced.

GDG DISCUSSION

The GDG discussed this review at length. They noted that lifestyle change and
adjustment of diet according to symptoms can offer relief to people with IBS. Further
dietary manipulation in the form of avoidance of specific foods offers improvement for
up to two-thirds of people suffering from IBS. However, the GDG was concerned that
exclusion diets undertaken without the advice of a dietician could lead to

malnourishment and deficiencies.

Diet and nutrition are fundamental in the management of IBS to avoid malnutrition and
to achieve optimal symptom control. The gold standard diagnosis for intolerance to a
food is by elimination and reintroduction. Intolerance is demonstrated if symptoms
resolve on elimination and reappear on reintroduction. Importantly, dietary advice will
vary depending on symptoms, e.g. diarrhoea and/or constipation, abdominal bloating

and therefore needs to be tailored to the individual to manage symptoms.

Consequently, the GDG did not wish to produce a list of possible suspect foods, or to

encourage patients to adopt a trial-and-error approach.

The GDG also emphasised that the dietitian should be registered and therefore trained
to work in clinical settings and able to advise on all aspects of diet. The GDG noted
that, currently, anyone can call themselves a nutritionist, regardless of qualifications.
The Nutrition Society is the professional organisation for nutritionists; registration can

be checked at www.hpcheck.org.

The GDG commented that an.implementable dietary assessment tool would be useful,

but accepted that such a tool had to be validated before it could be recommended.

Finally, the GDG recommended that the term, ‘balanced diet’ should be avoided
because it was 'not specific. They commented that the 5-a-day public health

recommendation could be problematic, especially for IBS-D patients.

The consensus was as follows:

o Patients should have a dietary assessment at initial consultation, and this should
include examining eating patterns and when patients are eating

0 Regular eating patterns should be encouraged

0 Exclusion diets should be reserved for severe cases of IBS and should be carried
out only under the advice of a dietician

o Dietary referral would be a useful option for mild IBS.

Irritable bowel syndrome: full guideline DRAFT [August 2007] Part 2 Page 209 of 512


http://www.hpcheck.org/

DRAFT FOR CONSULTATION

Several of these consensus points have been included in recommendations in the

general dietary lifestyle and advice section.
EVIDENCE STATEMENTS

1.

There is fair evidence to show no significant difference in global symptoms,
between true and sham exclusion diets (i.e. foods excluded for which the patient

had or had not IgG antibodies).

There is fair evidence to show a significant difference in quality of life, favouring a

true exclusion diet, in comparison with a sham diet.

There is weak evidence to show that reintroduction of excluded foods to patients
previously given a true exclusion diet resulted in significant worsening of global

symptoms in comparison with those given a sham diet.

There is weak evidence to suggest that food exclusion diets based on IgG antibody
testing are effective in improving symptoms, but a low allergenic diet does not

appear to be effective.

There is weak evidence to suggest that a simple diet of lamb, pears and rice or 1

meat and 1 fruit may.improve symptoms.

There is weak evidence that a lactose restricted diet gave a significant decrease in

symptom score for lactose-intolerant patients, but not for lactose tolerant patients.

There is limited evidence to show significantly more severe symptoms following
consumption of a solution containing 20 g/litre sorbitol, compared to one with 17.5

gl/litre, in the presence of fructose.

EVIDENCE TO RECOMMENDATIONS

The GDG took into consideration the clinical effectiveness evidence. Although there

was some evidence to support the use of exclusion diets, the GDG believed that such

diets should only be undertaken with the specialist help of a dietitian to ensure the diet

remains well balanced.
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RECOMMENDATION

If diet is considered to be a major factor in a person's symptoms and general lifestyle/dietary

advice has been followed, they should be referred to a dietitian for advice, including single

food avoidance and exclusion diet, to ensure that the diet remains well-balanced.
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