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Importance of Pediatric CD  

 Childhood is a time of dynamic physical 

changes, bone accrual and growth 

along with emotional maturation.

 Pediatric inflammatory bowel disease 

(IBD) is more often extensive and is 

associated with a more aggressive 

disease course.
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Pigneur B, et al. Inflamm Bowel Dis 2010;16(6):953–61.



Micronutrient deficiency

 Zinc

 Folate

 B12

 Iron

 Vitamin D

 Ca
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Pathogenesis of Crohn’s disease
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Diet

 Western diet

 High fat, n-6, high sugar, gluten, emulsifier

 Animal protein, processed food

 fibre
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What about 

anti-TNF Abs?

 Acute infusion reactions 

(AIR)

 Delayed hypersensitivity 

reactions

 Risk of Ab Formation

 Increased risk of serious 
infection

 Potential risk for 

malignancy
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Causes of undernutrition in IBD 8

O’Sullivan M. Proceedings of the NutritionSociety 2009; 68: 127–134.
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Exclusive enteral 

nutrition(EEN) 

 Exclusive Enteral 

Nutrition (EEN) is 

recommended as first 

line therapy to induce 

remission in children 

with low risk active 

luminal CD.



How long?

EEN as induction therapy is 
usually prescribed for 6 to 8 
weeks.

 If EEN does not induce clinical 
response within 2 weeks an 
alternative treatment should 
be considered
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Schofield equation

 There are a number of formulas to calculate resting energy 

expenditure, but the Schofield equation is the one most 

commonly utilized. 

 For males 

 For females
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Schofi eld WN. Hum Nutr Clin Nutr. 1985;39 Suppl 1:5–41.

Mouzaki M, Griffiths AM.. In Pediatric Nutrition in Practice 2015 13;113,239-243. Karger Publishers.

Age W=weight in kg; H=height in cm.

< 3 years 0.167W + 15.174H - 617.6

3-10 years 19.59W + 1.303H + 414.9

10-18 

years
16.25W + 1.372H + 515.5

18-30 

years
15.057W - 0.1H + 705.8

Age
W=weight in kg; H=height in 

cm.

< 3 years 16.252W + 10.232H - 413.5

3-10 years 16.969W + 1.618H + 371.2

10-18 

years
8.365W + 4.65H + 200.0

18-30 

years
13.623W + 2.83H + 98.2



Infrastructure Needed for a Successful EN 

Regimen

In the setting of 

malnutrition, ideal body 

weight (the weight for the 

patient’s age that 

corresponds to the same 

percentile on the growth 

chart as their height 

percentile) should be 

used instead of actual 

weight to prevent 

underfeeding.
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Mouzaki M, Griffiths AM.. In Pediatric Nutrition in Practice 2015 Apr 13 (Vol. 113, pp. 239-243). Karger

Publishers.



Infrastructure Needed for a Successful EN

Regimen

 Some children can drink the formula by 

mouth, especially polymeric formulas 

which are more palatable.

 Many, however, will be unable to drink 

the large volumes of liquid required 

(often 1.5–2.5 L), and will prefer to receive 

a portion of the formula while asleep 

through a nasogastric tube. 
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Ananthakrishnan AN. Nutritional Management of Inflammatory Bowel Diseases.



Proposed protocol for the initiation of EEN

Initial rate of 

feeds

Start with half of the target hourly volume and give 

continuously over 24 h

Increasing feeds Increase by 10 ml/h every 3 – 6 h, depending on 

symptoms

Cycling feeds Decrease the overall feed duration by 2 – 3 h every 

day; the rate is determined by the total volume to 

be given over the desired number of hours

Final goal of 

feeds

The maximum rate is usually 6 – 8 ml/kg/h; the final 

duration of feeding is 10 – 14 h
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Mouzaki M, Griffiths AM. In Pediatric Nutrition in Practice 2015 Apr 13 (Vol. 113, pp. 239-243). Karger
Publishers.



For children who are active and can’t 

receive all the formula overnight, there are 

small pumps that can be hidden in 

backpacks and allow administration of 

formula without impairment of ambulation. 
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Choice of Formula

 The choice of formula is determined by the provider 

and patient. 

 The primary factor determining which formula to use 

is if the patient is willing to drink it. 

 We can utilize both polymeric formulas (e.g. 

Pediasure, FastmealⓇ) and partially hydrolyzed 

formulas (e.g. PeptamenⓇ).
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 according to the recent pediatric 
guidelines, always offer oral feeds with a 
polymeric formula, while EEN via a 
nasogastric tube remains reserved for 
patients unable to achieve the desired 
caloric intake, approximately120% of 
daily caloric need, or who refuse oral 
feeding due to taste or texture. 

 Elemental feeds should only be reserved 
for patients allergic to cow’s milk proteins.
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Ruemmele FM. Ann Nutr Metab 2016;68:33–41.



the fat composition of formula

 An analysis comparing low-fat (<20 g 

fat/1000 kcal) vs high-fat (>20 g fat/1000 

kcal) formulas found no difference in 

outcomes, nor did a further analysis of 

very-low fat formula (<3 g fat/1000 kcal). 

 an evaluation of long-chain triglyceride 

content at the thresholds 5%, 10%, and 

15% of total energy similarly found no 

difference in outcomes.
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Zachos M, et al. Cochrane Database Syst Rev 2007:CD000542.



EEN vs. PEN

 The most important point when using EN 
as induction therapy is to use it on an 
exclusive basis, without any additional 
foods.

 Johnson et al. showed in a RCT (exclusive 
EN vs. partial EN with normal diet over 6 
weeks using an elemental formula) clear 
superiority for full EEN over partial EN in 
remission rates at 6 weeks.
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Johnson T, et al. Gut 2006; 55: 356–361.
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Vaios Svolos, et al,
Treatment of Active Crohn’s Disease With an Ordinary Food-based Diet That Replicates Exclusive Enteral Nutrition,
Gastroenterology, 2019

31



32



Reintroduction of Solid Food

There is no evidence to guide reintroduction of 
normal food at the end of EEN. The consensus 
panel suggests gradual food re-introduction 
with concomitant decrease of formula volume 
every 2–3 days over a 2–3 week period

Foods are usually reintroduced gradually. 

It may be prudent, particularly if there are 
intestinal strictures, to offer a low-fiber diet 
initially following completion of the enteral 
nutrition regimen.
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Sample protocol for reintroduction of solid 

foods

Day of

introductio

n

Type of food Examples

1-4 Grains; low fibre White flour bread, crackers, pasta, rice

Hot cereal: cream of wheat

Cold cereal (low fat, low fibre)

5-9 Meat, fish and

alternatives;

low fibre, low 

fat

Plain (not fried, not processed) lamb, veal, 

beef,

chicken, turkey

Fish (low fat)

Tofu

Eggs

10-14 Fruits and 

vegetables;

low fibre, low 

fat

Raw fruits without skin/seeds

Canned fruits without skin/seeds

Cooked vegetables without skin/seeds

15-17 Dairy; low fat Milk, yogurt, cheese

18 Regular diet Slowly increasing fat and fiber content 

based on
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Mouzaki M, Griffiths AM. In Pediatric Nutrition in Practice 2015 Apr 13 (Vol. 113, pp. 239-243). Karger
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Maintenance Diet

 Medications (MTX/ Azathiupourines)

 EEN One out of every 4 months

 PEN 4-5 days every week 
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Mechanism of action

The mode of action of EN to treat CD is still 

not completely understood despite many 

ongoing studies. Several mechanisms have 

been proposed: 

 reduced allergenic load, 

 being nucleotide free, 

 no addition of food additives,

 and an anti-inflammatory lipid 

composition
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Ruemmele FM. Ann Nutr Metab 2016;68:33–41.



 In line with the mechanisms discussed, a

new hypothesis has recently been

developed in that EEN has a specific

effect on the intestinal microbiome,

positively interfering with the dysbiosis in

CD patients.
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Probiotics 39



polyphenols
40



Fiber 41



Fatty Acids 42



Thank You!

Any Question?


