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Learning Objectives

* Determine the who, when, how, and why when using
the Low FODMAP diet in IBS.

» Other dietary therapies in IBS (old and new).

* The use of fiber and functional foods In IBS
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IBS definition

- - 100+
Rome IV Criteria for IBS
. 25% of BM is the
, - ' threshold
Recurrent abdominal pain | .'!.;'%:é' BN forcassication
at least 1 day/week meeting 2/3 criteria e .
] - “ :maﬂstol
1. Related to defecation | msc | msw e
2. Associated with a change in stool frequency 17 g m 9
3. Associated with a change in stool consistency 0 i : ot
0 215 SIO 7'5 1(1)0

% BM loose or watery

*Criteria fulfilled for the last 3 months with symptom onset

at least 6 months prior to diagnosis

MICHIGAN MEDICINE Rome Organization. Rome IV Disorders and Criteria.
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erapies for IBS
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Meat and sweets
avoid processed,
eat less often and

. smaller amounts

Pyramid

Poultry and eggs
smaller amounts

Fish
twice per week,
especially oily types
" rich in omega-3

2>
cs
§ ‘ /
S ‘ Legumes, nuts, Grains, potato,
e bread
5 daily,
s every meal
- )
L Integrated
= care
- b o) \ATAS
) RO FY\RAT

. : Fruit and vegetables 5+ portions every day

B -

National Institute for
NICE Health and Care Excellence Searen NeE -
British National
Formulary (BNF)

Clinical Knowledge

British National Formulary
Summaries (CKS)

for Children (BNFC)

a Standards and Life
Guidance v [Ege v 3
indicators sciences

Home > NICE Guidance > Conditions and diseases > Digestive tract conditions » Irritable bowel syndrome

Pavio ag®™
ral man Clinical guideline [CG61] Published: 23 February 2008  Last updated: 04 April 2017

About v

Irritable bowel syndrome in adults: diagnosis and management



PHASE 1 PHASE 2 PHASE 3

RISCCI)UE():E/I Egal Re-challenge to Long term
_ asSSess maintenance
Intake tolerance
Dietitian review Dietitian review Dietitian review
| .R(tedlijce FODMAP \ ﬁdividual re-challenge of each ﬁdividualised diet based on\
Intake FODMAP subgroup: response to food challenges:
« 2-8 weeks  Fructan e.g. wheat, onion « Tolerated foods —
* Replace with suitable « GOS e.g. legumes/pulses reintroduce freely
low FODMAP + Lactose e.g milk . Foods causing
alternatives from the ° Excessfiuctose e.g. mild/moderate symptoms
K same food group / Honey — reintroduce when able

* Polyols e.g. avocado . Food :
Challenge over 2-3 days and 00ds causing severe
If no response occurs monitor symptom response. symptoms — avoid

return to usual diet and Order of challenges based on Continue to challenge poorly
nutritional need and patient tolerated foods in the long-

trial alternate treatment
errences. / wm /
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Learning Objectives

 Why use it?
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Efficacy of LFD in IBS: A network meta-
analysis

Comparison: other vs 'Habitual diet'

Treatment (Random Effects Model) RR  95%-Cl P-Score
Low FODMAP diet . 3 067 [0.48;091] 099
BDA/NICE dietary advice 082 [057;1.18] 0.71
Sham dietary advice 0951[061;147] 050
Alternative dietary advice 1.15[069;194] 027
High FODMAP diet | I o : >' 152 [0.75;3.09] 0.10

0.01 05 & 23
Favours alternative diet Favours habitual diet

Low FODMAP diet

BDA/NICE dietary advice

087 (0.61t01.23) Sham dietary advice

082(057t01.18) 095(061t0147)  Habitual diet

071045t0112) 082(049t01.37) 087(052t01.46) Alternative dietary advice

054 (028 to 1.05) 062031101260 066(032t0134) 0.76(0.36t01.62) High FODMAP diet
Black et al, Gut 2021
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Efficacy of LFD IBS: A network meta-
analysis (contd.)

Table 3 Summary treatment effects from the network meta-analysis for failure to achieve an improvement in abdominal pain severity

Low FODMAP diet
0.79 (0.39 to 1.59)
0.78 (0.57 to 1.06)
0.72 (0.47 to 1.10)
0.51 (0.30 to 0.87)
0.47 (0.20 to 1.07)

Alternative dietary advice
0.98 (0.46 o 2.11)
0.97 (0.40 to 2.06)
0.65 (0.27 to 1.56)
0.59{0.20 to 1.74)

BDASNICE dietary advice
0.92 {0.54 10 1.57)
0.66 (0.35 10 122)
0.60 {0.25 to 1.45)

Habitual diet
0.7 (036 1o 1.41)
065 (026 to 1.65)

Sham dietary advice

0.91 §0.24 o 2.44) High FODMAP diet

Relative nisk with 95% Cls in parentheses. Comparisons, column versus row, should be read from left to right and are ordered relative to their overall efficacy. The intervention in
the top left position is rankad as best after the network meta-analysis of direct and indirect effects. Boxes shaded green denote a statistically significant difference.
EDA/MICE, Eritish Distetic Association/Mational Institute for Health and Care Excellence; FODMAF, fermentable oligosaccharides, disaccharides, monosaccharides, and palyols.

Table 4 Summary treatment effects from the network meta-analysis for failure to achieve an improvement in abdominal bloating or distension

severity

Low FODMAP diet
0.55 (0.50 to 1.79)
0.E5 (.51 to 1.43)
0.69 (.36 to 1.32)
0.72 (0.55 to 0.94)
0.71 (0.47 to 1.06)

Alternative dietary advice
0.90 (040 to 2.05)
0.73 (0.29 to 1.81)
0.76 {038 to 1.52)
0.75 {035 to 1.59)

Sham dietary advice
081 (035 to 1.86)
084 {047 to 1.52)
083 {043 to 1.60)

High FODMAF diet
1.05 {0.51 10 2.13)
1.03 {0.48 to 2.23)

BDAMICE dietary advice

0.98 (0.61 to 1.60) Habitual diet

Relative nisk with 95% Cls in parentheses. Comparisons, column versus row, should be read from left to right and are crdered relative to their overall efficacy. The intervantion in
the top left position is ranked as best after the network meta-analysis of direct and indirect effects. Boxes shaded green denote a statistically significant difference.
BEDA/MICE, British Dietatic Association/National Institute for Health and Care Excallence; FODMAP fermentable oligosaccharides, disaccharides, monasaccharides, and polyols.
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LFD ranked first for abdominal
pain severity, abdominal bloating
severity, and bowel habit

The magnitude of improvement
greatest for abdominal pain

No difference in efficacy among
various IBS subtypes

Black et al, Gut 2021
Dean et al, ACG 2021



Learning Objectives

* When to use it (and when not to)

IIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIIII



LFD as first-line therapy in IBS?

« 459 primary care IBS patients randomized

to Otilonum bromide vs. LFD - be
= OB(40mgt.id.)

-l

o

o
J

* A50-point decrease In IBS-SSS as a
response

* The significantly higher response rate with
diet after 4 and 8 weeks.

* In primary care IBS patients, LFD was
superior to a spasmolytic agent in

(e ]
o
1

¥

N
o
1

—

:

Responder rate (%)
|

N
o
1

o
L

*

Improving IBS symptoms.

| |

MICHIGAN MEDICINE

4 weeks 8 weeks Rome +
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LFD as first-line therapy in IBS?

 Single center, single-blind, RCT O
* N=304 , e peocee
» Primary outcome = 50-point IBS-SSS :

reduction : 7
- LFD and low carbohydrate diet better than:

optimized medical therapy (76% vs. 71% =]

vs. 58% respectively, p=0-023). ] - ow-crbonydrae e

-175

- LFD could be used as first-line therapy for e v v e vk
IBS

et ot e Nybacka et al, Lancet Gastro Hep 2024



When to use LFD?

Clinical Decision Support Tool: IBS Treatment

FIRST-LINE
(MILD)

(MODERATE)*

THIRD- SECOND-LINE
LINE*

All IBS patients |

'

Provider-patient relationship

Ed

andr

ance

Life-style modifications (exercise, sleep, stress reduction)
Dietary modifications (e.g., fiber, low FODMAP)

!

Constipation
Osmotic laxatives (e.g., PEG)

l

Abdominal pain

Antispasmodics (e.g.,
hyoscyamine, peppermint oil)

!

Diarrhea
Loperamide

Bile acid sequestrant
(e.g., colestipol)

Patient with recurrent abdominal pain
associated with diarrhea and/or
constipation meeting diagnostic criteria for
irritable bowel syndrome

v

Clinician consultation: medical, dietary and
psychosocial history, and physical
examination

Collaborate with
clinician

v

Abdominal pain

Antispasmodics (e.g.,
hyoscyamine, peppermint oil)

A

Food triggers
symptoms or
interest in dietary
treatment?

Possible eating
disorder* or
psychiatric

disorder?

and/or psychiatrist
*If eating disorder is

confirmed, refer to eating
disorders specialist

Refer to psychologist

Refer to a dietitian
*If eating disorder is
confirmed, refer to eating
disorders specialist

Secretagog (Linaclotide, Rifaximin
Lubiprostone, Plecanatide, * ; Low-dose TCA (e.g.,
Tenapanor) v = = = Amitriptyline, Desipramine)
i pain and/or Eluxadoline
psychological
symptoms l
Tegaserod '—f *—{ Alosetron

Add or switch to low
dose TCA (if not
already taking), SNRI,
Brain-Gut Behavior
Therapies (e.g., CBT,
hypnosis)

Dietitian consultation:
nutrition assessment,
diagnosis, intervention,
monitoring, and evaluation

!

Access and
coverage to see

a dietitian?

MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN

*Selection of the medication should be based on the clinical features and needs of the patient.

TCA, tricyclic
behavioral therapy

SNRI, serotoni ine

; PEG, polyethyl

glycol; CBT, cognitive

Prescribe
non-dietary
treatments

Provide traditional IBS
dietary advice and refer to
dietary resources

Chang et al, Gastro 2022
Lembo et al, Gastro, 2022
Chey et al, Gastro 2022



When not to use LFD

Eating disorders
including ARFID

 Already restricted diet

MICHIGAN MEDICINE
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Patient preference
Cost

Use with caution when
constipation/diarrhea
are the main complaint
(Functional
constipation, functional
diarrhea)

Where we were

Pendulum Swing

>.@

3

Middle

Where we need to
be

®

Where we are



What's ARFID

 ARFID differs from other EDs in that it does not involve
concerns about body shape or weight

 ARFID is defined as dietary restriction (reduced overall food
Intake and/or dietary variety) that results in one or more
» Nutritional deficiency,
» Significant weight loss/inability to gain weight
»Dependence on supplemental nutrition
» mpairment in psychosocial functioning.

MICHIGAN MEDICINE
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ARFID contd.

« 20-25% of patients with DGBI likely have ARFID (can be up to 40%)

« Gastroenterologists must screen our patients for ARFID before
Introducing elimination diets

« Often open-ended gquestions are helpful
v'How is your relationship with meals
v'How is your appetite in general
v'"How is your weight doing
v’ Things they like/avoid to eat

* More specific questionnaires like SCOFF, NIAS, EDE-Q but their
sensitivity and specificity in diagnosing ARFID in DGBI Is not clear.

MICHIGAN MEDICINE
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Learning Objectives

* How to use It?
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How to use LFD? (With a dietitian)

Subject screening

104 patients screened as
previously being recommended
the low FODMAF diet and
approached for the study

Declined to participate (n=9)

n =5 didn't try the diet

n = 2 Too long ago to remember
n = 1 Too many research studies

L

n=1No reason given

Ineligible to participate (n = 12)

Consent to participate
83 patients agreed to
participate and signed consent

k4

n =11 Didn’t know what the diet was
n = 1 Diagnosed with coeliac disease,
diet no longer appropriate

Study completion
80 patients underwent the
interview

MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN

‘;I Lost to follow-up (n = 3)

Questionnaire completion

n = 73 Returned Likerscale
guestionnaires

n = 57 Returned CNAQ, questionnaire

Percentage of patients

100 q

80 4

E“_

40 o

20 4

z

Percentage of patients

100

P= 02
Saw a Did not see
dietitian a dietitian
- Total
P < 01

-,

Total FODMAP intake g/iday @

Phasa 1
[restriction) (re-challenge) (long-term)

Phase 2 Phase 3

==

50 -

40 -

30 -

20 -

o

(B)

Parcentage of patiants

Saw a Did not see
dietitian a dietitian
Hl Did see a dislilian
100 - P02 Did not see a distitian
|
&0 P =.02
T P < .01
G0 ~ I
40
20 4
o= T T T
Phase 1 Phasa 2 Phase 3

{restriction) (re-challenge) (long-term)

Tuck et al, NGM, 2020



atient experience with LFD

Figure 1
Figure 1a.
Level of Difficulty Experienced by Patients in
Restriction/Elimination Phase (%)

60
50
40
30
20
10 l
B

Extremely easy Somewhat easy Niethereasynor Somewhat Extremely

difficult difficult difficult

Figure 1b.

Degree of which Patients Found the Restriction/Elimination
Phase to be Restrictive/Liberal in Terms of Food (%)

45

40

35

30

25

20

15

10

5 u

0 — |
Moderately Somewhat Niether Somewhat Moderately Extremely
liberal liberal restrictive or restrictive  Restrictive  Restrictive

Liberal

Figure 1c.
Satisfaction with restriction/elimination phase of FODMAP
diet (%)

45
40
35
30
25
20
15
10
5
0

Extremely Somewhat Niether satisfied Somewhat Extremely

satisfied satisfied or dissatisfied dissatisfied dissatisfied

Figure 1d.
Level of Difficulty Experienced by Patients in Re-
introduction Phase (%)
35
30
25
20
15
10
5
0 I
Extremely easy Somewhat easy Niethereasynor Somewhat Extremely
difficult difficult difficult

Singh et al, Unpublished data



Patient experience with LFD

Table 1

Number of patients

8 weeks or less

8-12 weeks

13-16 weeks

17-20 weeks

> 20 weeks

Time spent on the
restriction/elimination
phase of low FODMAP

diet

32 (38%)

20 (24%)

7 (8%)

7 (8%)

18 (21%)

Time spent to
complete re-
introduction phase of
low FODMAP diet

22 (33%)

17 (25%)

10 (15%)

4 (6%)

14 (21%)

Yes

No

Patients answering

yes/no regarding if

they are still in the
personalization phase

40 (53%)

35 (47%)

of the FODMAP diet
3 food items or less 4-5food items 6-10 food items >10 food items
avoided avoided avoided avoided
Patients avoiding high
FODMAP items in the 1 (3%) 9 (23%) 11 (28%) 19 (48%)

personalization/maint
enance phase

Singh et al, Unpublished data



Cons of LFD

* Restrictive

« Cumbersome

* Time-consuming

« Costly

« Potential risk of continuing the elimination phase long-term
 Risk of micronutrient deficiencies

MICHIGAN MEDICINE
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ldentifying the most culprit FODMAP
subgroups

Randomized B
STRICTDIET REINTRODUCTION blinded order
6 weeks 9 weeks T .
Fructans
Bristol stool diary Fructose
Gl symptom assessment

= GOS

o ° ° ° w
N A T e mn 200-
S Wean  Clwmt Clewe Ween  usormine Lactose  60g -
Rome IV Questionnaires * U~ @@  Questionnaires (atday7)*
@) o Q (6 weeks) * g
g Mannitol 15¢g 100 -
=
[®)
% ‘IBS-_SS.S, IBS-QoL_, PHQ,' Vsl SOFbitOl 159
= °Visits at hospital unit
Figure 1. Trial design. Gl, gastrointestinal.
Glucose 309 . 0-
&
Q“b

et o oo - Van den Houte et al, Gastroenterology, 2024



Not all FODMAPs are equal

Screening Open Label Double-Blind Food Challenge
Period FODMAP Diet Reintroduction Phase

| | | I
-2 weeks Weeks 0-2 Weeks 2-12 Week 12
Visit 1 Visit 2 Visit 3 Visit 4

x

Double-blind Food Challenge
5 sequences over 7 days; 7-day washout

Challenge 3-day Moderate dose | 4-day high dose

Fructans 0.75¢g 1.59
Fructose 10g 219
GOS 29 49

Lactose 10g 209
Sorbitol 59 10g

MICHIGAN MEDICINE
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Abdominal pain was significantly
worse after fructans. (P=0.007)

In analyses restricted to the first
reintroduction period, the fructan
(P =.03) and galactan (P =.04)
challenges were significantly
associated with abdominal pain.

In analyses restricted to first
reintroduction challenge,
galactan (P =.03) was
significantly associated with
bloating.

Eswaran S, CGH 2024



Simplified version of low fodmap restriction Is
feasible and effective

* Pilot, feasibility trial comparing 807% .
FODMAP-simple (eliminating fructans = " P
and galacto-oligosaccharides) vs.

60% 56.30% 62.50% 62.50% P=10

traditional LFD in IBS-D jzj
E‘ 30%
+ FODMAP-simple improves symptoms & "
In a majority of patients with IBS-D. )

0%
IBS-SSS (50-  IBS-SSS (100-

e of patients

FDA endpoint for
API” (primary redugglc:‘r:} redugg::::} -
- FODMAP-simple is better tolerated outcome)
than traditional LFD (AE rate 12.5%
VS. 26.3%)

MICHIGAN MEDICINE Singh et al, CGH 2024
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<€

Current Step up approach

Reduce intake of all FODMAP subgroups

* Fructans
e GOS
 Lactose

 Excess fructose
* Polyols (sorbitol, mannitol)

Monitor symptom response

Re-challenge all
FODMAP
subgroups (one at a

Further restriction if
needed and move
towards full low fodmap
eliminatioin

time)

Identify

Monitor symptom response

triggers &
refine

Start with FODMAP-simple (restricting fructans

and GOS only)

yoreoudde (umop doais) pasodoid

>




Learning Objectives

* Why use it?

* When to use it (and when not to)
* How to use It?

* How does it work?

* Who should we use it In?

MICHIGAN MEDICINE
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Aim: Delineate the effect of LFM on colonic
epithelial barrier function and mast cell
activation in IBS-D

Hypothesis: LFM improves colonic epithelial barrier function and decreases mast cell
activation in IBS-D patients with response to LFM

7-day 4-week low FODMAP diet with symptom
screening and compliance assessment
Baseline visit period -
(day -7) > with daily I
symptom Pre-low FODMAP (on day 0) Post-low FODMAP (on day 28)
assessme *Flexible sigmoidoscopy *Flexible sigmoidoscopy
nt *Serum collection *Serum collection
-Lactulose-mannitol assay ‘Lactulose-mannitol assay
*Stool collection «Stool collection

MICHIGAN MEDICINE
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4-week LFM improves symptoms In
majority of IBS-D patients

Response= Decrease

BIDMC (n=14) UofM (n=28) in IBS-SSS by =100
|
Responder (n=11) Non-responder (n=3) Responder (n=23) Non-responder (n=5)
| Responders | Non-responders |
Change in clinical Pre- Post- P value Pre-LFM Post-LFM P value
parameters LFM LFM (n=8) (n=8)
(n=34) (n=34)
Mean IBS-SSS score 295.4 79.8 <0.001 235 232 0.87
Mean PROMIS 62.5 38.8 0.002 64.5 61.8 0.18
abdominal pain score
Mean PROMIS diarrhea 59.6 44 4 0.02 57.2 58.1 0.72
score
Mean weekly BSFS 5.4 4.1 0.009 5.2 4.8 0.26

stool consistency

MICHIGAN MEDICINE
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LFM improves colonic mast cell
Infiltration in IBS-D patients

207
Before After P=0.004
50+ p < 0.001 . . —
— 2 157 °
>
£
© 40 3 104 o
2 g
b >
o =
2
o
S 304
=
=
<
g
& 20"
T
o
h P=0.001
s 30 e
€ 10+ =
[y
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0 Z % <
T T 1% ]
Pre post T 104 e
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Fecal LPS-driven mast cell activation causes
~ FODMAP-mediated barrier dysfunction

Fecal LPS conc. (EU/mg)
- & 8 8 3
.I
| |
I‘ "
| ]

Low FODMAP

i 7 Dysbiosis in IBS-D
E A ha S A -

LIPS A,
3.7 P, WF ® o

| P=0.002 |
8
P<0.0001  P=0-0004

8% At
4
<
g
% 4
[}
9
[&]
= d
w ._

0-

- Histamine { L
st cell .TrypSin T )

FITC-Dextran 4KD
e 2 » *
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5. 4 |« ’
4 '4
—
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Learning Objectives

 Who should we use it In?
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Two microbiota subtypes identified in irritable bowel
syndrome with distinct responses to the low FODMAP

diet

PCoA2 (8%)

MICHIGAN MEDICINE
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.”) 10
PCoA1 (10%)

@ 1BSP-PreDiet @ IBSH-PreDiet @ Control-Pre Diet
@® 8SP-OnDiet @ IBSH-On Diet ) Control-On Diet

0
PCoA1 (10%)

Vervier K, et al. Gut 2021



No biomarkers are available, till then..

* Clinical judgment
o Pain and bloating are predominant symptoms (all IBS subtypes)
o Motivated to try dietary therapies
o Some data that higher symptom severity more likely to respond
o No red-flags

MICHIGAN MEDICINE
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Learning Objectives

* List other dietary therapies in IBS (old and new).
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« modified National Institute for Health and Care
rice and BDA guidelines (5,6)

Overarching recommendations

ary advice Specific dietary modifications

N I C E DI et :al timing e Consume regular meals

¢ Sit down to eat, chew foods well, and take time

to eat
¢ Avoid skipping meals
 No RCTs comparing this e Avoid eating late at night
approach with habitual or Fluids e Drink = 8 cups fluid per d

sham dietary interventions. e Prioritize water and noncaffeinated drinks

e Restrict tea and coffee

. A recent meta-analysis found e Restrict alcohol and carbonated drinks

that the NICE guidelines were Fiber e If increasing fiber, increase soluble fiber
not superior to any of the sources such as oats
alternative or control dietary e Limit intake of fruits to 3 portions daily
Interventions analyzed e Avoid supplementation with wheat bran
‘v'ger foods ¢ Limit spicy foods if believed to be a trigger
MICHIGAN MEDICINE e Limit fat intake if believed to be a trigger

NNNNNNNNNNNNNNNNNNNN

e [rial a lactose-free diet if lactose is believed to



Why use NICE diet

« Ease of implementation
* Individual trials show up to 40% of patients respond

* Might be helpful for patients who don’t have a fixed meal routine
or who needs “diet cleaning”

* More acceptable to patients

MICHIGAN MEDICINE Rej et al, CGH 2022



Gluten—free diet In IBS

Traditional
Dietary

GFD Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C| Efficacy and Acceptability of Dietary Therapies in Non-Constipated IBS
Biasiekierski 2011 10 198 14 20 52.2% 0.75[0.45, 1.26) —
Shahbazkhan 2015 6 37 26 35 478%  0.22[0.10,047] —— Diet is a key trigger for Comparable efficacy Acceptability of
symptoms in IBS of dietary therapies Dietary Theraples
Total (95% CI) 56 55 100.0% 042 (0.11, L.55] - ol p=0.43 ; X
Total events 16 40 comenient? ; '
Heterogeneity. Tau® = 0.79; Chi* = 8.28, df = 1 (P = 0.004); I* = 88% }0 m 0%1 l 1%0 T 0= 5 60-] Sk t:\ / Cheaper
Test for overall effect: = 130 (P = 0.19) ' Favours CFD Favours control . oo OO . shop

Advice

58

\

¥ e

w
o
|

> 50-point reduction in IBS-SSS (%)
@
|

o
1

A GFD was associated with reduced global
symptoms compared with a control diet (RR 0.42;
95% Cl 011 to 155 |2 = 88%)’ although thIS was All three diets aree;fipti\:afip nt;rl;cqttr:tip;teg I?S. bu:tragitional dietary advice is the most
not Statlstlcal Iy Slgnlflcant. atient-irien With regardas 1o cost and convenience
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Image created with BioRender.com

Traditional  Low Gluten Easier to Socially more
dietary FODMAP free diet follow acceptable
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Mediterranean diet In IBS

IBS-SSS: Overall Score « Significantly higher

500~ | T responders in the Med
diet group compared to

400~ the habitual diet (83%
vS. 37%)

. =F Significantly high

=  Significantly higher
200 .& iImprovement in
w  Anxiety

oo ‘ * Depression
 IBS-specific QoL

) b

Week 0 Week 6 Week 0 Week 6

Control Mediterranean diet Staudacher et al, APT, 2023
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MD Is feasible and effective in patients with
IBS

* Pilot, feasibility trial P=0.31
comparing MD vs. oo P=1.00 o090% P03 P=0.18
- +  90% 81.80% 81.80%
traditional LFD (n=22). .E_{ % 72.70 72.70% P=0.39 P=0.08
g 70% 63.60 63.60%
“6 60% 54.60%
o 5% 45.50 45.50
 MD improves abdominal g ** P=0.48 mo
symptoms in IBS. S 18 20% 18.20
S o l
FDA endpaint for Responder for Responder for Responder for Adequate IBS-SSS (50-  IBS-SSS (100-
API* ( tool bdominal bloating* lief* int int
¢ LFD appe_ar_s tO be better ou’[c:Ft:Jrrer(]:;ry cons?s?:ncy** daiscgrr;"fg?t* e = redulggg]n)**** reduﬂgg]n)****
than MD in improving
g|0ba| IBS sym ptoms ® Mediterannean diet u Low FODMAP diet

MICHIGAN MEDICINE Singh et al, DDW 2024
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lgG-based elimination diet in IBS

 |gG-based elimination diet offers a promising approach

* However, existing studies have significant limitations
- Open-label
- Lack of sham or control arms
- Single center
- Small sample size
- No scientific rationale for selecting food for IgG assay

* Neither AGA nor ACG recommends use of IgG-based testing In
IBS

MICHIGAN MEDICINE

IIIIIIIIIIIIIIIIIIII



Novel discriminatory p-value-based IgG assay

90 Commonly 18 foods with
consumed foods : : FDR adjusted
e G - ‘ 50 foods with unadjusted p-values <0.05 — B

Testing IBS vs. non-IBS Statistical resampling and FDR <0.05

soy, nuts, etc.) cora adjustment

Distribution of signal

95th Pet Control
Positive patients

{ Cutoff

Distribution of signal
95th Pet Control

Non-IBS patients Non-IBS patients . { Cutoff

Diagnosis = Control

95th Pet Control @5th Pet Control

=[Bs

IBS patients IBS patients

Diagnosis
bl
I
Diagnosis = IBS

114 o “Th
— oo T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
006 0.14 022 030 038 046 054 062 0.70 078 086 094 1.02 110 118 1.26 1.34 142 57 072 087 102 117 132 147 162 L77 192 207
s1pral signal
[ Curves Nommal ——— - Kemel(c=0.79) | Normal ———- Kemel(c=0.79) |
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Primary endpoint (change in API)

Table 2: Clinical outcomes between experimental and sham diet groups

Experimental Sham Diet
] A P value
Diet (n=118) (n=105)
Primary Qutcome
30% reduction in
AP 70 (59.6%) 44 (42.1%) 17.5% 0.02

P<0.001

« Multi-center (8 centers)

« 8-week

« Sham-controlled

* Double-blind RCT

* The primary endpoint was the FDA
definition of abdominal pain responder in

IBS.
Singh et al, Gastroenterology (Accepted)

MICHIGAN MEDICINE
UEIVERGSITY OF MICHISAN 20 25

non-IBS-D

pefimental Diet = Sham Diet



Leukocyte activation testing (LAT) in IBS

 Single center, double-blind,
RCT

« N=58
* Primary outcome= IBS-GIS

 Elimination diet based on LAT
better than a sham diet across
multiple endpoints.

« ~200 food tested

MICHIGAN MEDICINE
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(A) IBS-GIS

140
120
100

(B) IBS-SSS

V4
@j/
Baseline Week 4 Week 8
==®=|ntervention =@ Comparison

Ali et al, BMJ Gastro 2017



The use of fiber and functional foods in IBS.

MICHIGAN MEDICINE
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Fiber In IBS

Fiber  Piacebo or no treatment Risk Ratio Risk ratio

Study or subgroup Events Total Events Total  Weight M-H, random, 95% C! Year M-H, random, 95% ClI
Bran
Soltoft, 1976 17 32 12 27 24% 1.20(0.70,2.04) 1976 —1— -
g AR 5 e S s I We suggest that soluble, but not insoluble, fiber be used to treat
Kruis, 1986 29 40 28 40 86% 1.04(0.78,1.37) 1986 —p global IBS symptoms.
Lucey, 1987 3 14 4 14 04% 0.75(0.20,2.75) 1987 —
fines, 2005 & u 2 W e UEGULI 1Y 2008 ) strong recommendation; moderate quality of evidence.
Bijkerk, 2009 66 97 75 93  235% 0.84 (0.71,1.00) 2009 -
Subtotal (95% CI) 211 200  37.2% 0.90 (0.79, 1.03) *
Total events 128 133
Heterogeneity: 12 = 0.00; /2 = 2.76, d.f. = 5 (P= 0.74); [ = 0%
Test for overall effect: Z= 1.47 (P=0.14) _
e Best Practice Advice 5: Soluble fiber is efficacious in treating global symptoms of IBS.
Ritchie, 1979 7 12 12 12 29% 0.60 (0.37,0.97) 1979 —
Longstreth, 1981 17 a7 16 40  25% 1.15(0.69, 1.92) 1981 —
Arthurs, 1983 1 40 14 38 1.6% 0.75(0.39, 1.43) 1983 —_—
Nigam, 1984 13 21 21 21 5.9% 0.63(0.45,0.88) 1984 cer =5
Prior, 1987 3 40 37 40 23.8% 0.89 (0.75, 1.05) 1987 -
Jalihal, 1990 211 3 9 03% 0.55(0.11,2.59) 1990
Bijkerk, 2009 60 85 75 93  233% 0.88 (0.74, 1.04) 2009 -
5 am  asomos . ACG as well as AGA recommends
Total events 143 178
Heterogeneity: 2 = 0.01; »2=7.32,d.f. =6 (P=0.29); /= 18%
Tt oo st 2280 (7000 the use of soluble IBS for global
Linseeds . .

kerell, 201 7 1 1.4 : .27, 1.07; 1 S
Emen, © g ®om oux smmmes g symptom improvement in IBS
Total events 9 8
Heterogeneity: not applicable
Test for overall effect: Z=1.75 (P =0.08)
Fibre (unspecified)
Fowlie, 1992 10 25 7 24 1.1% 1.37 (0.62,3.01) 1992 ——
Subtotal (95% Cl) 25 24 1.1% 1.37 (0.62, 3.01) R aand
Total events 10 '/
Heterogeneity: not applicable
Test for overall effect: Z=0.79 (P = 0.43)

1(95% CI) 509 490 100.0% 0.86 (0.80, 0.94) [
I levents 290 326
Frowiogeneity: @ = 0.00; z° = 13.85, df. = 14 (P=0.46); 2 = 0% + 4

MICHIGAN MEDIEINEall effect: Z= 3.50 (P = 0.0005) 0f B2 45 4 2 ..
UNIVERSITY OF MiGHiGAN bgroup differences: 72 = 3.95, d.f. = 3 (P=0.27), 2 = 24.1% Favors fiber Favors control



Functional foods In IBS
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Kiwifruit in IBS-C and FC

MICHIGAN MEDICINE
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Two peeled kiwifruits per day can
‘ significantly improve

stool frequency
stool consistency
abdominal pain

Might be slightly less effective than prunes
or psyllium in improving stool consistency

Appears to be better tolerated than prunes
and psyllium

SW Chey et al, AJG, 2021



Prunes in IBS-C and FC » In RCTs, prunes in

doses of 80-120 g/d
(100 g = 12 prunes)

Table 1 | Effects of dried plums and psyllium on the number of complete bowel movements (CBMs) per week, sponta- I i1fi I
neous bowel movements (SBMs) and bowel movements (BMs) at baseline, and during treatment and at 6-week fol- Slg n Iflcantly Increase
low-up (mean + S.E.M.) StOOI frequen Cy and

paie aried pums - SLO0I Welght to a greater

Baseline Dried plums Baseline Psyllium Follow-up vs. psyllium) de ree than |aceb0 or
CBMs/week 28 1L 03 364104 27 £ 0.2 29 4 03 25403 0.001 g . . p . .
SBMs/week 41104 6.5 L 0.4 38 104 54 4 0.3 354 04 0.04 psylllum IN patlentS with
BMs/ week 44 4+ 04 68 L 05 41 4+ 04 57 L 06 44 4+ 05 0.002 FC

« Might be effective for
mild-moderate
constipation

 Limited data in IBS-C

Attaluri et al, APT, 2011

MICHIGAN MEDICINE
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Aloe vera In IBS-C and FC

A Aloe vera Placebo Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Davisetal, 2006 39.12 7745 26 1374 8503 23 36.1% 0.31 [-0.26, 0.87]
Hutchings et al, 201135 226 12 249 1.7 13  18.0% 0.49 [-0.31, 1.29]
Stersrudetal,” 2015 58 76.35 32 23 731 31 459% 0.46 [-0.04, 0.96]

P S

Total (95% CI) 2 70 67 100.0% 0.41[0.07,0.75] 4 . , .
Heterogeneity: Tau” = 0.00; Chi” =0.21, df =2 (P=0.090); I = 0% -2 -1 0 1 2
Test for overall effect: Z = 2.38 (P =0.020) Favors [Placebo] Favors [Aloe vera]

MICHIGAN MEDICINE
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Barbaloin, one of the
major components in AV,
plays a critical role as a
laxative

Small studies, total
sample size including 3
studies around 150

Improves abdominal pain
and bowel satisfaction.

The dose studied Is
between 100-200 ml

dalily.



Summary of probiotics and prebiotics

« Recent guidelines by both the American College of Gastroenterology and
the American Gastrointestinal Association either “recommend against” or
make “no recommendation” for use of probiotics for treatment of IBS.

 Very limited data on prebiotics in IBS and unclear if it benefits our patients

MICHIGAN MEDICINE
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Summary

 LFD iIs the most evidence-based diet in IBS

« Abdominal pain and bloating are the symptoms most likely to
iImprove with LFD

« Can be used in all IBS subtypes
* Could be considered as first-line therapy in IBS
« Use with caution and screen for ARFID/eating disorders

MICHIGAN MEDICINE
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Summary

« Simplistic view of LFD working via reduction in osmotic effect
alone is likely not true

* |t directly targets IBS pathophysiology by improving
dMast cell recruitment and activation

Barrier dysfunction

Visceral hypersensitivity

dFecal LPS appears to be a key mediator

MICHIGAN MEDICINE
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Summary

« AFODMAP-simple diet offers a promising alternative ‘step-up’
approach to implementing LFD

* Individualized approach to an elimination diet (e.g. IlgG-based,
_AT) or alternative approach (e.g. Mediterranean diet) Is
possible.

 For all these approaches, larger, adequately powered studies
are needed

MICHIGAN MEDICINE
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Summary

 Soluble fiber should be used/considered for global IBS
management

« Functional foods can also be used for the management of Gl
symptoms in IBS (more data is needed)

 Available data on dietary supplements, probiotics, and digestive
enzymes (e.g. amylase, etc.) does not support their use in all
IBS patients.

MICHIGAN MEDICINE
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Thank you

Email: singhpr@med.umich.edu
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