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Learning Objectives:

Part 1
Recognize the importance of dietary therapy as a
part of the therapeutic arsenal in Crohn’s disease
management

Gain a deeper understanding of the role of diet in
the pathogenesis of Crohn’s disease

Part 2

. Describe the principles of a novel dietary approach
to the induction of remission of Crohn’s disease

/ Describe clinical data on a novel exclusion diet for
induction of remission of Crohn’s disease.
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Why diet in IBD?

Exclusive enteral nutrition (EEN) works!

However... not the perfect treatment
Looking into mechanisms

Is there anything better out there?
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Diet and Crohns Disease: What’s out there?

#1 question @ #3 research
I get priority
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Dietary interventions for induction and maintenance of
remission in inflammatory bowel disease (Review)

Limketkai BN, Iheozor-Ejiofor Z, Gjuladin-Hellon T, Parian A, Matarese LE, Bracewell K,
MacDonald JK, Gordon M, Mullin GE

Authors’ conclusions

The effects of dietary interventions on CD and UC are uncertain. Thus no firm conclusions regarding the benefits and harms of dietary
interventions in CD and UC can be drawn. There is need for consensus on the composition of dietary interventions in IBD and
more RCTs are required to evaluate these interventions. Currently, there are at least five ongoing studies (estimated enrollment of 498
participants). This review will be updated when the results of these studies are available.

Limketkai et al., Cochrane Review, Feb, 2019
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SWAMINATH et AL

651
APT Alimentary Pharmacology & Therapeutics —\A/[ EYJ—

5 EEN cs Odds ratio Odds ratio
Inductlon Of Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
. . Borrelli 2006 15 19 12 18  9.1%  1.88[0.43,8.20] —
remission. Canani 2006 32 37 9 10  6.7% 0.71[0.07, 6.89]
Hojsak 2014 48 57 17 17 15.4%  0.15[0.01, 2.64]

equivalent' OR 1 26 Kierkas 2013 11 24 8 20 16.7%  1.27[0.38,4.22]
i .

Lambert 2013 26 31 23 26 14.2% 0.68[0.15, 3.16]

Levine 2014 31 40 77 32.8% 1.43[0.61, 3.35]
(O ° 779 2 * 05) Li\;";;s 9 10 9 18 2.3% 9.00[0.94, 86.52]
favouring EEN

Sanderson 1987 7 8 6 7 28% 1.17][0.06,22.94]

Total (95% Cl) 226 225 100.0% 1.26 [0.77, 2.05]
Total events 179 161

Heterogeneity: Chi?= 6.27, df = 7 (P= 0.51); P = 0%
Test for overall effect: Z = 0.91 (P =0.37)

3

0.1 1 10
Favours CS Favours EEN

FIGURE 2 Comparison of remission induction for EEN vs CS

(A) EEN CS Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Mucosal Healing: Borrelli 2006 26 37 4 10 53.6% 3.55[0.83, 15.09] N
. . Canani 2006 14 19 6 18 46.4% 5.60 [1.36, 23.06] o=
EEN 1s superior: OR
Total (95% Cl) 56 28 100.0% 4.50 [1.64, 12.32]
4 5 (1 46 12 23) Total events 40 10
. 40, .

Heterogeneity: Chi? = .20, df = 1 (P = .66); I° = 0%
Test for overall effect: Z = 2.93 (P = .003)

Swamimanth et al., AP&T 2017;46:546-56.



Differences in Outcomes Over Time With Exclusive
Enteral Nutrition Compared With Steroids in
Children With Mild to Moderate Crohn’s Disease:
Results From the GROWTH CD Study

241 EEN or C8 . p 0.03& p 0.05
147 Mild to Moderate

265 Paticnts Coor Induction of Remission Height Z Score

P

B7 CS

Median PCDAI-30
B2:B3+B4-18 (21%)
IMM.-76 (87%)

Remission ITT 41 (47.17%)

60 EEN .
Median PCDAL-25 -
B2:B3+B4=11 [18%)
IMM-42 (70%) 4
| _
Remission ITT 38 {63.3%)
| |

B1 in remission 29

IMM-26 (89.7%)

B1 in remission —29 Remission E.E.N Remission

IMM-18 (62.1%)

:

| Propens1ty

Complications
5 (17.2%)

Complications
7 (24.1%)

Cohen-Dolev et al., JCC 2018;12:306-12.



Mucosal Healing and Bacterial Composition in
Response to Enteral Nutrition Vs Steroid-based
Induction Therapy—A Randomised Prospective
Clinical Trial in Children With Crohn’s Disease

Bénédicte Pigneur,>* Patricia Lepage,® Stanislas Mondot,®
Jacques Schmitz,? Olivier Goulet,? Joél Dore,** Frank M. Ruemmele®®-*

Table 2. Characteristics of the EEN and CS groups at Week 8.

EEN group CS group

[n=13] [n=6]

z-score BMI -0L05 = 0.9 0.35+ 1.0
Harvey-Bradshaw Index <5 13 [100%] 5[83%)]
Haemoglobin [g/dL] 11.0 =11 11.9 = 0.9
Median 10.7 [8.7-12.1] 12.2 [10-12.58]
CRP [mg/L] 12.3= 19.3 42,8 + 74.8
Median & [1-75] 14 [6-195)
ESR [mm] 16.5+ 24.5 212 . 23.7
Median 3 [4-94] 12 [7-69]

Pl EEN (13) Steroids (6)
& Median CDEIS 1 (0-21) 7 (3-14)

Al © 7 70

Pigneur et al., JCC
2019;13:846-55.




CONSENSUS/GUIDELINES

Consensus guidelines of ECCO/ESPGHAN on the
medical management of pediatric Crohn's disease

®

v

Significant fistulizing disease |

Severe disease

Mild-Moderate disease |

(and perianal), or severe
growth retardation in Tanner
2-3, presence of predictors of

severe disease course (see text)

No, and mild-moderate isolated
ileocecal disease

&

12 week budesonide (3-
9mg/day). May also consider

Is EEN tolerated?’

Especially in isolated severe

Crohn's colitis

:
Yes

v No, and severe or colonic
disease

Exclusive enteral therapy
for 6-8 weeks>* '

B

No response

5ASA? and antibiotics'

May consider on
an individual basis

| Anti-TNF therapy®’

No response in 4
2
weeks”

v

l Consider other treatments I
(e_o_ather hiolosics’

I \

within 1-2 weeks 8 |

. 5
Prednisone

maintenance Rx

- - — e ecceeemmcceeee e

Admit for IV
methylprednisolone 1-
1.5mg/kg/day (up to
40mg) in two divided

doses”

—_—

No res.pcmse2

Ruemmele et al., JCC
2014:8:1179-207.
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Exclusive Enteral Nutrition: 6-8 weeks

L

+ At least as effective as - Difficult for patients
steroids - Difficult for Parents
- Difficult for Physician

- Demands Resources &
+ Associated Mucosal Dedication

Healing - Limited long-term
+ No Side Effects benefit

+ Improves nutritional status
+ Improves Bone




EEN Program Assessment and Challenges

What percentage of your patients actually How satisfied are you with the way
flllly follow your guidance on EN? your EN program 1S mnning?

Somewhat Very
unsatisfied unsatisfied
6% 1%

Below 50%
9%

Neutral
_£Q0 12%
5(126(;90A) Above 90% ’ Very
34% satisfied

31%

Somewhat
satisfied
50%

Lawley et al. JPGN 2018;67(2):e22-e29.




Global Variation in Use of Enteral Nutrition for

Pediatric Crohn Disease

Morgan Lawley, Jessica W Wu, Victor M Navas-Lopez, Hien Q Huynh, Matthew W Carroll, Min Chen,
Pavel Medvedev, Andrew S Day, Séamus Hussey, Rotem Sigall-Boneh, Arie Levine, Eytan Wine

Major Barriers

If we could
figure out
how diet
affects IBD
we could
come up with

Don't think it's as effective

Poor adherence due to palatability

Poor adherence due to monotony

Too much effort/easier to write a prescription
Lack of dietihian/nurse support

Too costly to my practice

Too costly to my patients*** b ettel‘
Other solutions!

No barriers* Lawley et al. JPGN
2018;67(2):e22-e29.




Presentation Overview

Why diet in IBD?

Exclusive enteral nutrition (EEN) works!

However... not the perfect treatment

S . Thank you
Looking into mechanism
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Alternatives to EEN

PEN

Trigger-based diet
Specific carbohydrate diet
CD-TREAT

Personalized diets (microbe driven?)
Crohn disease exclusion diet (CDED)




PEN-Partial Enteral Nutrition

ECCO/ Statement 2

Partial Enteral Nutrition should not be used for induction
|ONT €15 -NA'HIll of remission [EL2] 100% agreement

50 children
with
PCDAI>20

PEN- 50% of total
caloric needs l/ \ 12

0
coupled with 50% 100% of energy
requirement

free diet a

\1: 6 Weeks elemental formula \1:

15% 42%
remission remission

rate (4/26 rate (10/24
Johnson et al,. Gut 2006;55:356-61.




PLEASE Study:

Greater Mucosal Healing with More Restrictive Diet

m Partial Enteral Nutrition

m Exclusive Enteral
Nutrition

14 m Anti-TNF

N
+
-
D)
=
Ay’
ey
G
o
D)
N
av
+
-
D)
@)
=
D)
al

Calprotectin < 250

Lee et al,. Inflamm Bowel Dis 2015;21:1786-93.




Crohn’s Disease Exclusion Diet 1s Equally Effective but Better Tolerated than Exclusive
Enteral Nutrition for Induction of Remission in Mild to Moderate Active Paediatric
Crohn’s Disease: A Prospective Randomized Controlled Trial

Dietary Therapy: Crohn’s Disease Exclusion Diet + Partial Enteral Nutrition vs. Exclusive Enteral Nutrition

CDED
CDED+PEN Remove
Animal Fat
Wheat
Dairy
Red Meat
Emulsifiers
Maltodextrin
Carragesenan
Add

e s 40 Fruits
Western Diet i ] Vegetables

Western Diet

eSS e e s S T L S

o S~ ?5:;.;;&3( ﬁ‘%ﬁ% - 2 L
. ‘\fj s L o W
SPPIPIS Sees v
- Crohn’s Disease Exclusion Diet+ PEN vs. EEN

. ) ) . ) Primary endpoint: CDED+PEN is better tolerated than EEN
Habitual Diet Triggering Crohn’s Disease .
. d Proteobacteria Dysbiosis. Intestinal Secondary endpoints:
ncreased Fro eob_?“ e:ﬁ_'ﬂ ¥s 'D;'S' estina Both CDED+PEN and EEN are effective to achieve remission at week 6
permeanclt_ ¥ [:_I' ammation, CDED+PEN is superior to sustain remission and reduce inflammation at week 12
tve Disease CDED+PEN: associated with reduction in Proteobacteria and Intestinal Permeability




The New Kid on the Block:
The Crohn’s Disease Exclusion Diet

for Induction of Remission

Rotem Sigall Boneh, RD
Clinical and research dietitian
Wolfson Medical Center, Holon, Israel
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Why use the CDED?

Includes whole food, easier to perform and
maintain compared to EEN, with better tolerance
\

Offers effective treatment for short and long
term- induction and maintenance of remission

I
‘ Includes fiber and substrates required to

produce SCFA
/

Is designed to be nutritionally balanced

N

28



The Crohn’s Disease Exclusion Diet (CDED)

" Previously demonstrated in case series

v' CDED+PEN induced remission, decreased inflammation in children
and adults and was associated with mucosal healing

v' CDED+PEN induced remission and decreased inflammation in

children and adults who LOR to anti-TNFa s s o
Partial Enteral Nutrition with a Crohn’s Disease Exclusion Diet Is Original Article
Eﬁ‘ective for lnd‘uction of Remission in Children and Young Adults Dietary Therapy With the Crohn’s Disease
with Crohn’s Disease Exclusion Diet is a Successful Strategy for

Rotem Sigall-Boneh, RD,* Tamar Pfeffer-Gik, RD,* Idit Segal, MD,* Tsili Zangen, MD,* |m?|l:lct|0|.1 of R_emlssmn in Children and Adults
Mona Boaz, RD, PhD,™* and Arie Levine, MD** Failing Biological Therapy

Rotem Sigall Boneh,* Chen Sarbagili Shabat,® Henit Yanai,”®
Irit Chermesh, Sivan Ben Avraham,? Mona Boaz,*" Arie Levine®©

Sigall Boneh et al. Inflamm Bowel Dis 2014,00:1-8
29 Sigall Boneh et al. J Crohns Colitis. 2017 Oct 1;11(10):1205-1212



Crohn’s Disease Exclusion Diet + PEN
vs. Exclusive Enteral Nutrition

Habitual Diet Triggering Crohn’s Disease
Increased Proteobacteria Dysbiosis, Intestinal
permeability, Inflammation,

Active Disease

Gastroenterology 2019

EEN CDED+PEN | S22

Animal Fat
Wheat
50% Dairy
EN Red Meat
Emulsifiers
Maltodextrin
Carrageenan

Add
Fruits
Vegetables

e
S, -l "m‘"
- £~ i, S e
Bt S

SRR TR
_?ww_ ) i gnne __Mw: :

:

Crohn’s Disease Exclusion Diet+PEN vs. EEN
Primary endpoint: CDED+PEN is better tolerated than EEN
Secondary endpoints:
Both CDED+PEN and EEN are effective to achieve remission at week 6
CDED+PEN is superior to sustain remission and reduce inflammation at week 12
CDED+PEN: associated with reduction in Proteobacteria and Intestinal Permeability

30

Levine A et al. Gastroenterology 2019;157:440-450



CDED Trial - RCT Comparing CDED+PEN

to EEN Followed

by PEN

78 patients mild to moderate CD, mean age 14.2+2.7 years

Mild to Moderate CD

Study Design Crohn’s Disease Exclusion Diet (CDED)

Weeks 0-6 Weeks 6-12

Table 1.Baseline Participant Demographics

4-18
o ud { A ' A \ . CDED EEN
Inclusion/Exclusion CDED Phase 1 CDED Phase 2 Variable n =40 n=34 P
Sonsent +50% Modulen* +25% Modulen*
Wk3 Wké Wk 12 Mean age, yr + SD 138+ 28 14.5 4+ 26 247
[ I I Gender (males %) 26 (B5) 20 (59) 58
r Group 1: CDED+ PEN H— Disease duration, mo = 8D 244+ 6 2448 B8
| ‘ i i Median PCDAI 25 (20-35) 27.5(18.75-325 89
Wko Allowed to start Primary I (imtercuartile range)
! m‘; "‘“"v?""' : Median CRP {g/L) 23 6 (9-55) 24 {9.7-53) 85
h ' - i Range 1.1-146 gL
! I | I Immunomadulators, n (%) 3(7.5) 4 (11.5) 69
Randomization ' ' Group 2: EEN — Disease location Paris 5
p—ppe—— i i i Classification, n (%)
EEN - 100% 25% Modulen + L1 18 {45) 14 {41) a4
| Modulen* ]\ Free Diet* ) L2 2 (5) 129
19 (47. 15
Y L3 9 (47.5) 5 (34)
PCDAI & PGA Response &Remission Response &Remission Response &Remission L4a 14 :35] 13 (:3&.2}
Blood Tests PCDAI & PGA PCDAI & PGA PCDAI & PGA L4b 2 (5) 3 8.8
Calprotectin Blood Tests Blood Tests Blood Tests
Lactulose Mannitol test Lactulose Mannitol test Calprotectin Calprotectin
Food diary 24 Hour Recall Adherence
Adherence Adherence

*Modulen will be given ORALLY

Levine A et al. Gastroenterology 2019;157:440-450



100

80

Percent

20

32

Primary and Secondary Endpoints

p=0.002

Tolerance

Similar Response and Remission Week 6

p=0.52

76.5 73.5 75

Good
compliance

p=0.36

Response

mCDED mEEN

p=0.51

Remission
PCDAI<10

p=0.14

Remission
PCDAI<10



Change in Median PCDAI and CRP

30

25

20

15

10

Baseline & Week 6
P<0.001 P<0.001 P<0.001 P<0.001
5 27.5
5 23.6 24
5 5 4.1
5 2.5 :
) — [ ] [ ] ]
PCDAI CDED PCDAI EEN CRP CDED CRP EEN

W Baseline W week6
CRP;
PCDAI me/L

33



What happens by week 12?

Sustained remission week 12

IMM Week 6-12
CDED 37.5% vs. EEN 45%; P=0.6

P=0.01

100

80

o

P=0.04

P=0.01, OR 5.5 (1.48-20.42)

85.5
75.6 75.9
56
40
20

Remission PCDAI<10 Normal CRP remission Sustained remission

34

PCDAI<10

PCDAI<10

B CDED+PEN

W EEN



Median Calprotectin changes over 12 weeks

3500 3126

3000
P=0.00 2647 P=0.02

2500 6

P=0.002 -
5000 17 P=0.01

1589

1500
1021
1000 732

500

CDED+PEN EEN
W Calpro Wk O Calpro wl6



Microbiome & Intestinal Permeability

) change in community composition from baseline
I Increase

= decrease week 0 to week 6 week 0 to week 12

Normal Intestinal Permeability
Lactulose Mannitol
week 0 and week 3

n ng |
A4 oY ; m Baseline
CDED 46%
I. Actinobacteria: I. decrease I.  minor rebound
Il. Clostridia: Il. increase Il. increase (expanded)
Ill. Proteobacteria: lll. decrease lll. decrease (sustained)
N Improved
I ‘1 )
' Baseline Week 3
56% 56%

EEN
I. Actinobacteria: I. decrease I.  minor rebound

Il. Clostridia: Il. increase Il. increase (contracted)
1ll. Proteobacteria: Ill. decrease Ill. major rebound No Ch a nge



50%0 Partial
Enteral
Nutrition

Crohn’s Disease Exclusion Diet

Developed by Prof. Arie Levine



Sustainable

Multi-seasonal

Progressive Exposure

Balanced, allows growth

Palatable

Red“CﬁOn in
exposure to
C"etary
COmponents is
the main
%ﬁsmof

action
Increased: Reduced:

Fruits and Vegetables Animal and saturated

and Resistant Starch Fat

High quality of lean Taurine

protein sources Wheat

Contains: Heme/iron

Complex carbohydrate Emulsifiers

Healthy oils Maltodextrins
Carrageenan's
Sulphites
Dairy products

KEEP IT BALANCED

A




CDED - Mandatory and Allowed Foods

Mandatory foods

Protein=rich foods I:arb-uhydratn =rich Fruits
faods
5
| ‘ :
-

Frezsh chicken breast 2 frash potatoes/day 2 m anas/da \.

1 'ippl_ day

2 eggs/day

Allowed foods

(”W | 88| |97

Ona portion once a b | avocado/day 2 lomatoes/day
frech lean fish

= naacles RO P S e B I
B ripa rawhbarr day
Unlimited intake of noe Hour 1 slice of malon/day 2 cucurmbersday
| carrol/day
Fresh spinach
GAdIMENTS  s— il Other seasonings

- .1." : " ) p
“'" @ | Spices (pure) 3 bettuce leaves
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CDED - Disallowed Food

'Druhln rich rnndl Carbohydaata-rich Frults
s Toods - . -
y “ p i e .
. & @
[y = & N
L o

Vagotahlas s

Processed meaat and fish,

Wheat products Diriad fruits

Frozen vegetablas

All other frults Kala
Seafood
Ghuten f s Leeks
Red meaat. pork, turkay, — &
1 iy hickan Aspargus
- S0y products
Soy products Artichake
= Legumas
Dhairy products AN other v
ment
lca-Craam Cormn
Man-dairy milk baverages Frozen potatoes
All gther flowrs
Condimants Bevarages Othars Huts
2 Al types of nuts
v
All soft drinks Canned products
Fruit juice Fackaged snacks

Salad dressings

Syrups

Jam of any kind

Artsficial sweateners

P

Mixad spi

and ail sprays

Cther sweetened beverages
= e Candy, chocolate,

Alcoholic beverages

Coffes Chewing gum

cakes

Visit
www.modulifexpert.com

and register.



Phase 1

6 weeks

¢ Induction
of
remission

¢ Restricted
phase

* 50% PEN

41

CDED- Program for life

Phase y) Maintenance
9 months

e CDED
* More principles
foods * Free meals

included
e 25% PEN
e 25% PEN .

Lifestyle

RVEE S * Self

restriction

The first 12 weeks are “All or None”

It will only work if patients adhere to it properly




the

ients

pat

dietitian



Patient Support Platform- by HCP only

Track food intake, diet
adherence and well

Watch videos with helpful
tips for each phase of
CDED diet

Access a robust
database of CDED-
friendly recipes and meal

Message nutrition
experts about the CDED
diet, anywhere, anytime

HCP- Health Care Professional



CDED History and Near Future

Journal af Crofin's and Cofitis, 2017, 12061212
doi 0. 0sslacea joc/from

Advanca Access pubication May 19,2017
Original Atcls

Original Article

Dietary Therapy With the Crohn’s Disease
Exclusion Diet is a Successful Strategy for
Induction of Remission in Children and Adults
Failing Biological Therapy

Rotem Sigall Boneh,” Chen Sarbagili Shabat,” Henit Yanai,"*
Irit Chermesh,” Sivan Ben Avraham,* Mona Boaz,*' Arie Levine*<

IBD, 2014
o o
JCC,2017

Partial Enteral Nutrition with a Crohn’s Disease Exclusion Diet Is
Effective for Induction of Remission in Children and Young Adults -

755 e ahase 14 o
737 75 75 hasel+ 1000kl
ET)
- CDED phase + Calcium CDED phas
Supp y

Tolerance Good compliance

with Crohn’s Disease

Rotem Sigall-Boneh, RD,* Tamar Pfeffer-Gik, RD,* Idit Segal, MD,* Tsili Zangen, MD,*
Mona Boaz, RD, PhD,M and Arie Levine, MD*
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First
CDED
RCT; 2019

Si

DIETOMICS-CD- Study Design Scheme

Followup

[Weekoz| [ Week3s | | Weeksaa | [ weskisza | "5
vists | f f } { f —|
S e e W Wi whia A |

Group 1 50% Modulen +
CDED phasel

S
3
S
]
13
5
-4

CDED-
ADULTS;
2021

o o
DIETOMICS-

100% Modulen

CD; 2021 CDED ADULTS Study Design scheme

imilar Response and Remission Week 6
p=0.002 p=0.52

p=0.36 p=0.51 p=0.14 - : !
f

Response Remission PCDAI<10  Remission PCDAK10




Conclusions

= CDED+PEN is an effective treatment for induction of clinical and biochemical
remission after 6 weeks as shown in RCT

= Re-exposure to free diet after EEN increased inflammation and reduced
sustained remission

= CDED+PEN allows patients an easier treatment approach with the same
efficacy as EEN

= CDED is a nutritional balanced, sustainable, palatable, multi-seasonal dietary
program with an established support system; including recipes, mobile app
and HCP training sessions

=" The CDED+PEN program should be used as instructed, especially during the
first 12 weeks

= More studies are warranted



THANK YOU FOR
LISTENING!

Visit
www.modulifexpert.com
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Nutrition-related resources and tools are available from Nestlé Nutrition Institute:
www.nestlenutrition-institute.org
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Offering CE to dietitians and nurses



