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Learning Objectives:

2

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

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.

Part 1

Part 2
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Presentation Overview
• 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?
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Limketkai et al., Cochrane Review, Feb, 2019 10
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Mucosal Healing: 
EEN is superior: OR 
4.5 (1.46, 12.23)

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

Meta-analysis: EEN vs. Steroids
Induction of 
remission: 
equivalent; OR 1.26 
(0.77, 2.05) 
favouring EEN

12



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

Induction of Remission   Height Z Score

ITT      Propensity  CS EEN
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EEN (13) Steroids (6)
Median CDEIS 1 (0-21) 7 (3-14) p<0.05

Pigneur et al., JCC 
2019;13:846-55.
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Ruemmele et al., JCC 
2014;8:1179-207.
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Exclusive Enteral Nutrition: 6-8 weeks

+ At least as effective as 
steroids

+ Improves nutritional status
+ Improves Bone 
+ Associated Mucosal 

Healing
+ No Side Effects

- Difficult for patients
- Difficult for Parents
- Difficult for Physician
- Demands Resources & 

Dedication
- Limited long-term 

benefit
17



EEN Program Assessment and Challenges

Very 
satisfied

31%

Somewhat 
satisfied

50%

Neutral
12%

Somewhat 
unsatisfied

6%

Very 
unsatisfied

1%

How satisfied are you with the way 
your EN program is running?

Above 90%
34%

70-89%
45%

50-69%
12%

Below 50%
9%

What percentage of your patients actually 
fully follow your guidance on EN?

Lawley et al. JPGN 2018;67(2):e22-e29. 18



Global Variation in Use of Enteral Nutrition for 
Pediatric Crohn Disease

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

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

If we could 
figure out 
how diet 

affects IBD 
we could 

come up with 
better 

solutions!
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Thank you 
Prof. Levine!
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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)

22



PEN-Partial Enteral Nutrition

EEN 
100% of energy 

requirement

PEN- 50% of total 
caloric needs 

coupled with 50% 
free diet

Johnson et al,. Gut 2006;55:356-61.

50 children 
with 

PCDAI>20

6 Weeks elemental formula

15% 
remission   
rate (4/26)

42% 
remission 

rate (10/24)

p=<0.035

ECCO/
ESPGHAN:
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PLEASE Study:
Greater Mucosal Healing with More Restrictive Diet

14

45

62

Lee et al,. Inflamm Bowel Dis 2015;21:1786-93.
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Crohn’s Disease Exclusion Diet is 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
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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 

Includes fiber and substrates required to 
produce SCFA

Is designed to be nutritionally balanced
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Sigall Boneh et al. Inflamm Bowel Dis 2014;00:1‐8
Sigall Boneh et al. J Crohns Colitis. 2017 Oct 1;11(10):1205‐1212

The Crohn’s Disease Exclusion Diet (CDED)
Previously demonstrated in case series 

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

 CDED+PEN induced remission and decreased inflammation in 
children and adults who LOR to anti‐TNFα
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Crohn’s Disease Exclusion Diet + PEN 
vs. Exclusive Enteral Nutrition

Gastroenterology 2019

Western Diet

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

permeability, Inflammation, 
Active Disease

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

Western Diet

CDED
Remove
Animal Fat
Wheat
Dairy 

Red Meat
Emulsifiers
Maltodextrin
Carrageenan

Add
Fruits

Vegetables

EEN CDED+PEN

Exclusive 
EN

50%
EN

Levine A et al. Gastroenterology 2019;157:440‐450
30



CDED Trial ‐ RCT Comparing CDED+PEN 
to EEN Followed by PEN

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

Levine A et al. Gastroenterology 2019;157:440‐45031



Primary and Secondary Endpoints

97.5
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Change in Median PCDAI and CRP 
Baseline & Week 6 

PCDAI
CRP; 
mg/L

25
27.5

23.6 24

2.5
5 5 4.1

0

5

10
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30

PCDAI CDED PCDAI EEN CRP CDED CRP  EEN

Baseline week 6

P<0.001 P<0.001 P<0.001 P<0.001
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What happens by week 12?

P=0.01 P=0.01,  OR 5.5 (1.48‐20.42)

Sustained remission week 12
IMM Week 6‐12

CDED  37.5% vs. EEN 45%; P=0.6

75.6 75.9
85.5

45.1 47.6
56

0

20

40

60

80

100

Remission PCDAI<10 Normal CRP remission
PCDAI<10

Sustained remission
PCDAI<10 CDED+PEN EEN

P=0.04
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Median Calprotectin changes over 12 weeks
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Microbiome & Intestinal Permeability

Normal Intestinal Permeability
Lactulose Mannitol
week 0 and week 3

Baseline
46%

Week 3 
69%

Improved

Baseline
56%

Week 3 
56%

No Change
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Allowed foods
Mandatory foods

Foods with reduced 
exposure

Excluded Foods

Crohn’s Disease Exclusion Diet

50% Partial 
Enteral 

Nutrition

Developed by Prof. Arie Levine
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The C D E D

Sustainable

Multi‐seasonal
Progressive Exposure

No regional limitation

Balanced, allows growth

Palatable KEEP IT BALANCED

Reduced:
 Animal and saturated 

Fat
 Taurine
 Wheat
 Heme/iron
 Emulsifiers
 Maltodextrins
 Carrageenan's
 Sulphites
 Dairy products

Increased:
 Fruits and Vegetables 

and Resistant Starch
 High quality of lean  

protein sources 
Contains:

 Complex carbohydrate
 Healthy oils

38



CDED – Mandatory and Allowed Foods

39



CDED – Disallowed Food

40



Phase 1 
6 weeks 
• Induction 
of 
remission

• Restricted 
phase

• 50% PEN

Phase 1 
6 weeks 
• Induction 
of 
remission

• Restricted 
phase

• 50% PEN

Phase 2
6 weeks
•More 
foods 
included

• 25% PEN

Phase 2
6 weeks
•More 
foods 
included

• 25% PEN

Maintenance

9 months
• CDED 
principles

• Free meals
• 25% PEN

Maintenance

9 months
• CDED 
principles

• Free meals
• 25% PEN

Lifestyle
• Self 
restriction 

Lifestyle
• Self 
restriction 

CDED‐ Program for life

The first 12 weeks are “All or None” 

It will only work if patients adhere to it properly
41



Support 
the 

patients

Support 
the 

patients

Recipe 
booklet
Recipe 
booklet

HandoutHandout

Trained 
dietitian
Trained 
dietitian

Mobile 
App

Mobile 
App
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Patient Support Platform‐ by HCP only
Track food intake, diet 

adherence and well 
being

Watch videos with helpful 
tips for each phase of 

CDED diet

Access a robust 
database of CDED-

friendly recipes and meal 
plans

Message nutrition 
experts about the CDED 
diet, anywhere, anytime

HCP‐ Health Care Professional
43



CDED History and Near Future 

IBD, 2014

JCC,2017

First 
CDED 

RCT; 2019

DIETOMICS‐
CD; 2021

CDED‐
ADULTS; 
2021
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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   
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Nutrition‐related resources and tools are available from Nestlé Nutrition Institute: 
www.nestlenutrition‐institute.org
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