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Management of bile acid malabsorption using low-fat dietary
interventions: a useful strategy applicable to some patients
with diarrhoea-predominant irritable bowel syndrome?
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This study evaluates the efficacy of low-fat dietary
interventions in the management of gastrointestinal

(GI) symptoms due to bile acid malabsorption. In total,

40 patients with GI symptoms and a 7-day 7>selenium
homocholic acid taurine (SeHCAT) scan result of <20%, were
prospectively recruited and then advised regarding a low-fat
dietary intervention. Before and after dietary intervention,
patients rated their GI symptoms using a 10-point numerical
scale, and recorded their intake in 7-day dietary diaries. After
dietary intervention, the median scores for all GI symptoms
decreased, with a significant reduction for urgency, bloating,
lack of control, bowel frequency (p<0.01). Mean dietary fat
intake reduced to 42 g fat after intervention (p<0.01). Low-
fat dietary interventions in patients with a SeHCAT scan
result of <20% leads to clinically important improvement in
GI symptoms and should be widely used.
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Introduction

Irritable bowel syndrome (IBS) is the most common bowel
disorder seen in primary and secondary care, with an estimated
prevalence in the general population of 10-20%."2 IBS

causes a significant economic burden through the utilisation

of healthcare resources and absenteeism from work.** The
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symptoms of IBS frequently have a negative impact on quality
of life,*® with diarrhoea-predominant IBS (IBS-D) having
potentially debilitating effects.”®

At least 60% of patients told they have IBS-D are
misdiagnosed and have missed organic disease (eg bile acid
malabsorption (BAM), small bowel bacterial overgrowth,
pancreatic insufficiency, coeliac disease and disaccharide
intolerance).” Bile acid diarrhoea (BAD) is the most
commonly missed cause of IBS-like symptoms.®° BAD is
increasingly recognised following upper gastrointestinal
(GI) surgery, including cholecystectomy, in diabetes mellitus
and following pancreatitis.!®!! BAM also affects people
with terminal ileal disease (eg Crohn’s disease, after pelvic
radiotherapy) or after surgical resection.!®!! More than 1%
of the UK population have this condition.®®

Bile is synthesised in the liver and stored in the gall bladder.
Cholecystokinin, produced by enterendocrine cells in response
to nutrients in the duodenum, stimulates contraction of
the gallbladder and relaxation of the sphincter of Oddi,
thereby releasing bile into the lumen of the small bowel.
Feeding of high-fat meals, rich in long-chain triglycerides, to
women subjects has been shown to increase blood levels of
cholecystokinin and plasma bile acids.!?> Conversely, bile acid
production and release is reduced in subjects consuming a lower
fat test meal or diet.!»* Approximately 95% of secreted bile is
reabsorbed, mainly through an active uptake mechanism in
the terminal ileum recirculated to the liver and reused several
times a day. Bile acid production is regulated by fibroblast
growth factor 19 (FGF19) which is produced in the terminal
ileum. Disordered negative feedback of FGF19 leading to bile
overproduction!>1¢ allows excessive bile to reach the colon,
triggering electrolyte and water secretion, increased GI motility,
shortening of the colon transit time and inhibition of water
and electrolyte reabsorption,'”'® leading to unpredictable loose
stools or watery diarrhoea and potentially steatorrhoea.”-1°
The presence of excessive bile acids in the colon can also lead
to abdominal pain, bloating, flatulence, urgency of defecation,
nocturnal defecation and faecal incontinence.'®!?

The use of low-fat diets to improve symptoms in patients
diagnosed with BAM has previously been described.?%2!
However, this simple dietary approach to the management of
a potentially huge population of patients with BAM or BAD is
largely unknown.
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The aim of this study was to evaluate the efficacy of low-fat
dietary interventions used in the management of GI symptoms
due to BAM/diarrhoea, by monitoring the change in GI
symptoms before and after a low-fat dietary intervention.

Methods

This prospective evaluation was approved by the local NHS
hospital trust’s clinical audit committee and did not to require
informed signed consent from patients.

Patients were recruited if they were experiencing GI
symptoms and were referred by their cancer specialist or GP
and had a 7-day ">selenium homocholic acid taurine (SeHCAT)
scan result of <20%. They were then treated according to
the algorithm shown in Fig 1. If patients required a bile acid
sequestrant this was given and the dose optimised before
receiving any dietary advice.

Patients were asked to complete a 7-day dietary diary (7DD),
before their initial consultation with a registered dietitian and
then asked to identify which of their GI symptoms, from a
predetermined list, they would like to change and rate those
GI symptoms. A verbally administered 10-point numerical
rating scale, NRS-10, was used.?? Patients were then advised
on a tailored low-fat dietary intervention, which aimed to
provide 20% of total energy from fat. Patients attended a follow
up with the dietitian 6—8 weeks later at which they brought a
second 7DD and rated their GI symptoms again. The contents
of the food diary were analysed using the Dietplan6 computer
programme (ForestField Software Limited).

Statistical analysis

The median symptom scores for the group before and after
dietary intervention were calculated, along with the minimum
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and maximum scores. The Wilcoxon signed-rank test was
used to determine the difference in these scores before and
after dietary intervention. Descriptive statistics were presented
regarding the proportion of patients in each SeHCAT scan
range and the proportion of patients reporting each GI
symptom. The difference in the reported dietary fat and fibre
intake, before and after dietary intervention, was determined
using a t-test to specify the level of statistical significance. The
percentage adherence to the low-fat dietary intervention was
also calculated.

Results
Baseline characteristics

This study, carried out between April 2012 and July 2013

in a secondary care joint gastroenterology and nutrition
clinic, recruited 20 men and 20 women with a mean age of
61 years (range 22-90; median 61; standard deviation 12).
In total, 25 (62.5%) patients were established on the bile acid
sequestrant colesevelam (Sanofi Aventis) before receiving
dietary advice. Table 1 shows the characteristics of patients
included in this study at baseline.

Patients were not suitable for inclusion in this evaluation if
they had already received low-fat dietary advice from another
healthcare professional before their appointment with the
dietitian, leading to a significant reduction in their dietary
fat intake. 62 patients who were eligible for inclusion had an
initial appointment with a dietitian and received low-fat dietary
advice. However, 22 of these patients were not included in the
service evaluation due to the following reasons; no attendance
for follow up (n=9), delay in follow up (n=38), follow up
undertaken over the phone (n=2) and/or patients unable to rate

Patients with GI symptoms referred for SeHCAT

scan and given 7DD for completion

mose E

Refer to dietitian for

Commence on
colesevelam and
provide supportive
literature on BAM

Commence on
Forceval (Alliance)
and Calcichew D3
Forte (Takeda)

Once established on
medication refer

to dietitian for
assessment of 7DD
and low-fat dietary
advice if required

Commence on Forceval and
Calcichew D3 Forte

Patient to make informed choice
decision on initial treatment plan:
treatment options presented
colesevelam or dietary
management. Rationale behind
each intervention is presented to
patient along with information
sheets. Patient chooses
intervention

If dietary management chosen
refer to dietitian for assessment
of 7DD and low-fat dietary advice*
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Refer to dietitian
for assessment of
7DD and low-fat
dietary advice*

Consider the
prescription of
Forceval and
Calcichew D3 Forte

assessment of 7DD
and trial of low-fat
diet for six weeks.

*If symptoms are not satisfactorily controlled

with diet alone consider a trial prescription of
colesevelam

Fig 1. Algorithm for the man-
agement of suspected BAM.
7DD = 7-day dietary diary; BAM =
bile acid malabsorption; GI = gas-
trointestinal; SeHCAT = 7>selenium
homocholic acid taurine.
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Table 1. Characteristics of study subjects.

Characteristic Value
Male, n (%) 20 (50.0)
Female, n (%) 20 (50.0)

61 (22-90) [12]
71.2 (32.7-109.3) [18.3]
25.5(12.8-38.1) [5.2]

Age in years, mean (range) [SD]
Weight in kg, mean (range) [SD]

Body mass index in kg/m?, mean

(range) [SD]
Treatment
Previous GI surgery, n (%) 22 (55.0)
GI luminal surgery, n (% )° 15 (37.5)
Cholecystectomy, n (%) 7(17.5)
Additional diagnoses, n (%)
Pancreatic insufficiency, n (%) 5(12.5)
Small intestinal bacterial overgrowth, 13 (32.5)
n(%)
Using a bile acid sequestrant, n (%) 25 (62.5)
SeHCAT 7-day retention, n (%)
Severe: 0 —<5% 20 (50.0)
Moderate: 5 -<10% 7(17.5)
Mild: 10 - <15 % 10 (25.0)
Borderline: 15 -20% 3(7.5)

9surgical procedures for GI luminal surgery: 40-cm ileum and caecum resected;
gastrojejunostomy and ileocolic bypass, length resected unknown; ileocolic
resection, length resected unknown; cholescystectomy and small bowel
resection, length unknown; 25-cm jejunum, 25-cm ileum and right colon
removed; gastrectomy and splenectomy; 30-cm terminal ileum resected; right
hemicolectomy, length resected unknown; rectal surgery, anterior resection only;
8-cm terminal ileum, 70-cm distal jejunum, 19-cm proximal jejunum; ileal
surgery, extent unknown; 25-cm small bowel resected and right hemicolectomy;
right hemicolectomy, 16-cm terminal ileum, caecum and 57.5-cm colon; total
mesorectal excision; previous gastric bypass. GI = gastrointestinal; SD =
standard deviation; SeHCAT = 7>selenium homocholic acid taurine.

symptoms (n=3). The mean length of time between with first
appointment with the dietitian and follow up was 7.9 weeks
(range 3-20).

Symptom rating

Table 2 shows the number of patients reporting each GI
symptom and the significance of the change in the GI
symptom after the low-fat dietary intervention. After dietary
intervention, the median scores for all symptoms decreased.
The change was statistically significant (p <0.01-0.05) for all
symptoms except nausea/vomiting, heartburn/acid reflux,
belching or burping, feeling of incomplete evacuation and
woken from sleep to open bowels.

Dietary fat

The mean dietary fat intake decreased from an initial mean
intake of 62.3 g (median 58.9; range 34.5-100.8) fat to 42.2 g
(median 39.1; range 24.5-80.8) fat after dietary intervention
(p<0.01). The mean dietary fibre intake was 14.8 g (median
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13.8; range 6.10-32) at the first consultation and 14.4 g (median
13.6; range 4.40-34.70) at follow up (p=not significant). 62.5 %
(n=25) of patients had made all of the advised dietary changes
advised and 70% (n=28) had a dietary fat intake within >90%
of the dietary fat intake advised.

Discussion

This prospective study shows that after a low-fat dietary
intervention, the median rating scores of all GI symptoms
reported by patients with a SeHCAT scan result <20%
decreased. During the intervention period patients reduced
their mean dietary fat intake by one-third. Specifically, there
was a significant reduction in median symptom rating for
urgency, bloating, lack of control and frequency of opening
bowels (p<0.01). In addition, there was a reduction in median
symptom rating for flatulence, abdominal pain, greasy/pale
stool and abdominal gurgling (p<0.05).

This study diagnosed BAM using the SeHCAT scan test!%2?
in patients attending a gastroenterology clinic who were
experiencing a range of GI symptoms. Other diagnoses where
excluded or treated by following a management algorithm.?*
Patients were established on medication, if required, prior
to the initiation of the dietary intervention. There was no
statistically significant change in dietary fibre intake after
dietary intervention which could have potentially acted as
confounding factors.

Some experts would not consider treating patients with
a SeHCAT score of 15-20% as they would consider this
‘normal’, however, by excluding these patients it would dilute
any benefit of intervention. The authors consider BAM as a
‘continuum’ and it is not realistic to think that a single cut-off
score is universally applicable. This was not a blinded study
and patients acted as their own controls. One-third of the
participants did not attend follow up which may raise questions
about the applicability of this intervention, but no data were
collected regarding the reasons for non-attendance.

Previous studies were undertaken over 20 years ago in
predominately female populations and involved small numbers
of patients receiving multiple concurrent interventions.?%252>
This study is significantly larger, includes both men and
women, and does not exclude patients with previous GI
conditions or surgery. Adherence to the low-fat diet was also
systematically assessed with a 7DD, by recording symptoms
before and after dietary intervention in patients in whom
bile acid sequestrant dose was stable. 7DDs have a superior
accuracy compared with other methods such as 24-hour
dietary recall and food frequency questionnaires.?® All food
diaries were analysed by one dietitian, which has been shown to
improve reliability of dietary intake assessment.?® The dietary
intervention used in this study has previously been shown to
be an achievable low-fat intake which patients can follow long
term.?® For an individual consuming 1,800 calories per day this
equates to 40 g fat, as used in previous studies.?:?>

Bile acid sequentrants or binders have been used in the
treatment of BAM for over 40 years and can work by forming
a complex with bile acids in the small intestine, and thus help
to prevent the effects of free bile acids in the colon.!”>?° The
bile acid binder tablet used in this study, colesevelam, has been
shown to have more acceptable palatability and a higher affinity
for binding bile than a resin-based binder.!>?
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Table 2. Number of symptoms reported by patients and statistical significance of change in GI symptoms

after dietary intervention.

Symptom n (%) Median score
first appointment

Urgency to open bowels 33(83) 8

Abdominal bloating 17 (43) 7

Bowel frequency 17 (43) 8

Lack of control 16 (40) 9

Flatulence 16 (40) 7

Abdominal pain 15 (38) 8
Steatorrhoea 9 (23) 8

Abdominal gurgling 8 (20) 8

Nocturnal defaecation 11 (28) 7

Incomplete evacuation 10 (25) 6

Belching 8 (20) 6

Nausea or vomiting 5(13) 10
Heartburn/acid reflux 5(13) 3

Median score IQR first IQR follow-up P value
follow-up appointment appointment
appointment

5 7-10 3-6 5
5 5-9 2-7 5
5 7-10 47 5
6 7-10 47 5
6 5-9 3-7 a
3 4-10 2-7 a
3 4-9 2-6 a
6 5-10 3-7 a
5 5-8 3-6 ns
5 4-10 2-7 ns
4 5-7 2-6 ns
8 7-10 4-10 ns
2 3-9 2-5 ns

9p<0.05; ®p<0.01; ns = not significant; GI = gastrointestinal; IQR = interquartile range.

One-third of people with a diagnosis of IBS-D actually have
primary BAD; this equates to approximately half a million
people in the UK.>!° In addition, there are significant, but as
yet unquantified numbers of patients with acquired BAM after
treatment for Crohn’s disease or for cancer. This simple dietary
intervention led to a statistically significant improvement in a
range of GI symptoms in patients diagnosed with BAM detected
by a SeHCAT scan. When one considers the impact of BAM
to both the individual and the economy, this simple dietary
intervention has the potential to have a widely beneficial effect.
The potential use of dietary fat manipulation in the management
of IBS-D or in those with diarrhoea after cancer treatment due to
BAM has so far been overlooked in national guidelines.®’

Conclusion

BAM is a cause for GI symptoms in around half a million
people who are currently being treated for IBS-D in the NHS.
This study has demonstrated that the use of low-fat dietary
interventions in patients with a SeHCAT scan result <20%
leads to clinically important improvement in GI symptoms and
should be widely used. m
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