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Objectives
1. Review dietary approaches for the management of eosinophilic esophagitis (EoE) 

2. Discuss the nutritional and growth implications of exclusion diets

3. Explore the nutrition conversation
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Dietary approaches for the management of EoE

Elemental diet

Test directed diet

Empiric elimination 
diet
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Elimination Diets
Eosinophil counts before and after intervention

23 
 

 

  

 

 

 

 

 

 

 

 

 

Figure 2. Summary of histological (eosinophilic) change pre and post dietary intervention by dietary intervention type from each study (A: elemental diet (n=5 studies); B: targeted elimination diet 
(n=2); C: empirical elimination diet (n=2 studies); D: combined intervention including targeted elimination diet, empirical elimination diet and element diet (n=2 studies)). Histological change 
measured by eosinophilic counts per high power field (hpf) from biopsy. P values are based on significant differences in eosinophilic counts between pre and post diet within each study only.  
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c. Empirical Elimination Diet                                                           d. Combined intervention (Targeted Elimination Diet, Empirical 
Elimination Diet and Elemental Diet) 
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Elemental Diets
Eosinophil counts before and after intervention 

Elemental Diet

Atwal et al. 2019
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Figure 2. Summary of histological (eosinophilic) change pre and post dietary intervention by dietary intervention type from each study (A: elemental diet (n=5 studies); B: targeted elimination diet 
(n=2); C: empirical elimination diet (n=2 studies); D: combined intervention including targeted elimination diet, empirical elimination diet and element diet (n=2 studies)). Histological change 
measured by eosinophilic counts per high power field (hpf) from biopsy. P values are based on significant differences in eosinophilic counts between pre and post diet within each study only.  
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What percentage of children are likely to improve 
on a one food exclusion diet?
1. 40 – 60%
2. >80%
3. < 10%
4. 10 – 25%
5. > 90%
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Efficacy of Diets in Adults vs. Children

Venter et al. 2017 
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Why is the Data so Confusing?

Cianferoni et al. 2019

Molina-Infante 2017
Spain Adults

Molina-Infante 2014
Spain Adults Lucendo 2012 Kagalwalla 2017 

USA Pediatric CEGIR study 2019

Milk All dairy products (either goat’s or sheep’s 
milk can cross-react with cow’s milk) Mammalian milk Milk Milk Milk

Egg Egg Egg Egg Egg Egg

Wheat All gluten-containing grains (cross-reactive 
with wheat, including barley, rye, and oats) 

Wheat/gluten-
containing grains

Cereals (wheat, rice, 
corn) Wheat Wheat

Soy Legumes, including soy, lentils, chickpeas, 
peas, beans, and peanuts 

Soy/legumes Legumes/peanuts, and 
soy Soy Soy 

Nuts All kind of nuts NA Nuts NA NA

Seafood Fish and seafood NA Fish/seafood NA NA

Other 
allergen
s?

Food allergens known to cause oral allergy 
syndrome symptoms were avoided already 
by patients before enrollment

No mention No mention No mention NA

May 
contain

Patients were also advised to avoid 
processed foods because of the high 
likelihood of containing wheat or milk traces, 
including processed meats (eg, sausages 
and hamburgers), soups, sauces, pizza, 
mashed potato, and instant rice

No mention No mention No mention NA
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Foods 
Triggering 
EoE

Cianferoni et al. 2019

ƑƕƑՊ�|Պ�ՊՍ CIANFERONI Et Al.

order to maximize efficacy and minimize side- effects stemming from 
food restrictions. Each change in the diet needs to be followed by an 
OGD to confirm the outcome of the diet, as symptoms and periph-
eral biomarker do not correlate with oesophageal inflammation.32

Diet strategies that have shown effectiveness in EoE patients are 
(a) a strict elemental diet, (b) empiric food elimination based on the 
most common food antigens and (c) specific antigen avoidance based 
on allergy testing36,44,46,56.

ƓĺƐՊ|Պ�Ѵ;l;m|-Ѵ�7b;|v

ƓĺƐĺƐՊ|Պ�==b1-1��o=�;Ѵ;l;m|-Ѵ�7b;|

��|o|-Ѵ�;Ѵ;l;m|-Ѵ�7b;|�u;t�bu;v�|_;�1olrѴ;|;�u;rѴ-1;l;m|�o=�=oo7v��b|_�
a nutritionally complete elemental formula, where the protein source is 
comprised entirely of synthetic amino acids (Table 3). For an elemental 
diet, all international food allergy and gastro- intestinal guideline groups 
recommend an amino acid formula for the management of EoE.57

To date, nine papers have reported on the use of complete ele-
mental diets in patients with EoE: seven papers in children and two 
papers in adults.

The first ever reported study using elemental diets in chil-
dren with EoE was a prospective non- randomized study from the 

&"�� Őm�Ʒ�ƐƏő�-m7�v_o�;7�v�lr|ol� blruo�;l;m|� bm�ѶņƐƏ� ŐѶƏѷő�o=�
cases.42 Four retrospective reviews,44,46,58,59 case- series from Spain 
-m7�"o�|_��u-0b-60,61and two non- randomized adult trials from the 
United States62�-m7��;|_;uѴ-m7vķ63 were published with a response 
rate mostly greater than 90% (71%- 97%).

��u;1;m|�l;|-Ŋ�-m-Ѵ�vbv�_-v�v_o�m�|_-|�|_;�o�;u-ѴѴ�;==b1-1��o=�;Ѵ-
emental diet in inducing histological remission of EoE defined as a 
reduction in peak eosinophil counts to <15 per hpf was 90.8% (95% 
CI, 84.7- 95.5%).28

ƓĺƐĺƑՊ|Պ�blb|-|bomv�o=�;Ѵ;l;m|-Ѵ�7b;|

Even if an elemental diet is effective, taste, craving for foods, social 
limitation, cost and poor quality of life significantly limit adherence 
to diet.44,62,63 With the exclusion of infants, in whom a liquid diet is 
age appropriate, elemental diets are really only practical for short 
periods and in few selected cases.

Elemental diets were used in the late nineties widely in patients 
with EoE, before swallowed steroids were used.9��o�-7-�vķ�;Ѵ;l;m-
tal diets can still be used in infants with limited solid foods in their diet, 
as a way to induce quick EoE remission and do a controlled food intro-
duction to discover food triggers. However the use of elemental diet 
in every other age group should be limited to those very rare patients 

$���� �ƑՊMost common causative foods in EoE

�-�v-|b�;�=oo7v 

uol�vb��=oo7�-�ob7-m1;�7b;|v

�-�v-|b�;�=oo7v 
=o�u�=oo7�-�ob7-m1;�
diets

�-�v-|b�;�=oo7v 
From elemental diets

&"� &"� &"�

Adult43,68 Pediatric34,59,115 Pediatric70 Pediatric42,75

Wheat (60%) 
Milk (50%) 
Soy (10%) 
��|v�ŐƐƏѷő 
Egg (5%)

Milk (44%) 
Egg (44%) 
Wheat (22%) 
Shellfish (11%) 
��|v�ŐƐƐѷő

Milk (65%) 
Egg (40%) 
Wheat (37%) 
Soy (38%)

Milk (74%) 
Wheat (26%) 
Eggs (17%) 
Soy (10%) 
Peanut (6%)

Milk (85%) 
Egg (35%) 
Wheat (33%) 
Soy (19%)

Cow milk (70%) 
Soy protein (40%) 
Wheat (20%) 
Peanut (20%) 
Egg (10%) 
Beef (10%) 
Chicken (9%)

Spain37—adult Spain53—adult Spain60—pediatric

Milk (62%) 
Wheat (29%) 
Egg (26%) 
�;]�l;v�ŐƑƓѷő 
Fish/Seafood (19%) 
��|v�ŐƐƕѷő

Milk (64%) 
Wheat (28%) 
Egg (21%) 
�;]�l;v�Őƕѷő

Milk (50%) 
Egg (36%) 
Wheat (31%) 
�;]�l;v�ŐƐѶѷő

�;]�l;v�Őm�Ʒ�Ɛő

Australia69—adult �;|_;uѴ-m7v116—adult

Wheat/gluten (43%) 
Milk (39%) 
Egg (35%)

Milk: 
m�Ʒ�ƒ�ŐƐƕĺѵѷő�0-v;7�om�
_bv|oѴo]�ĸ�m�Ʒ�Ƒ�ŐƐƐĺѶѷő
based on symptoms 
Successive introduction of 
egg, nuts and/or seeds and 
�_;-|�m�Ʒ�ƒ�ŐƐƕĺѵѷő�0-v;7�
on endoscopy 
Unable to identify food 
m�Ʒ�ƒ�ŐƐƕĺѵѷő

#1
MILK 



Which Dietary Treatment?

Groetch M, et al. J Allergy Clin Immunol Pract. 2013;1(4):323-31.
Arias A, et al. Gastroenterology. 2014;146(7):1639-48.

Dietary Treatment Advantages Disadvantages

Elemental diet
• Highly effective/rapid response
• No testing 
• Easy instructions
• Low risk of dietary errors

• Social isolation
• Expense
• Poor adherence
• Not a long term solution
• Extended time normalize diet

Empiric elimination
• Removal of specific foods
• No testing
• More rapid normalization of diet

• Variability in response
• Risk of accidental ingestion of eliminated allergens
• High need for dietary education

Skin Testing-directed diets • Removal of specific foods based on testing
• More rapid normalization of diet

• High variability in response
• Risk of accidental ingestion of eliminated allergens
• High need for dietary education
• Lack of standardized testing protocols
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Allergens don’t exist in 
isolation. Eating more or less 
of an allergen, comes with 
nutritional consequences 
which could have 
immunomodulatory effects
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The most likely nutrient deficiency in an individual 
excluding milk and seafood is:
1. Magnesium 
2. Omega-3 fatty acid
3. Iodine
4. Zinc
5. Fat

14



These Foods Come at a Nutritional Cost

Cianferoni et al. 2019

ƑƕƓՊ�|Պ�ՊՍ CIANFERONI Et Al.

fish/seafood, all legumes/peanuts and soy37 and the other Spanish 
v|�7�� ;�1Ѵ�7;7� 1o�ŝv�lbѴhķ� ;]]ķ��_;-|ķ� -ѴѴ� Ѵ;]�l;v� bm1Ѵ�7bm]� r;--
nuts, nuts, fish and shellfish.67

Seven SFED studies are reported in the literature, five adult 
and two paediatric. The five adults studies include data from the 
&"�ķ43,68 Spain37,67�-m7���v|u-Ѵb-ķ69 of which four of the five stud-
b;v�-u;�ruovr;1|b�;�momŊ�u-m7olb�;7�|ub-ѴvŐm�Ʒ�Ɛƕķ�ƔƏķ�Ɣѵķ�ѵƕő37,43,67,69 
-m7� om;� -� u;|uovr;1|b�;� u;�b;�Őm�Ʒ�Ɩőĺ68� �m� |_;���v|u-Ѵb-m69 study, 
all the study participants received a PPI during the intervention. 
These trials showed a response rate of 52%- 74%. The two retro-
vr;1|b�;�r-;7b-|ub1�v|�7b;v�Őm�Ʒ�Ƒѵķ�ƒƖő��;u;�0o|_�=uol�|_;�&"�ĺ44,59 
�-]-Ѵ�-ѴѴ-� ;|�-Ѵ44� �v;7� -� 1ub|;ub-� o=� ƽƐƏ�;ovņ_r=� -m7� v_o�;7� |_-|�
26/35 (74%) children improved during a 6- week intervention. Using 
a criteria of <15 eos/hpf, Henderson et al59 reported that 21/26 
(81%) achieved remission, but the duration of the intervention was 
not specified.

Overall, the SFED appears to have an efficacy between 52% and 
80% with most studies reporting 70%- 75% success rate.27

ƓĺƑĺƑՊ|Պ
o�uŊ�=oo7�;Ѵblbm-|bom�7b;|v

�� =o�uŊ�=oo7� ;Ѵblbm-|bom� 7b;|� |�rb1-ѴѴ�� bm�oѴ�;v� ;�1Ѵ�vbom� o=� lbѴhķ�
egg, wheat, and soy and foods containing these allergens that glob-
ally have been recognized to be the most common triggers of EoE 
(Table 2).34,43,59

However, in the Spanish study,53 the following foods were ex-
cluded: mammalian milk, wheat/gluten- containing grains, eggs and 
soy/legumes including peanuts. Two prospective non- randomized 
trials of four food exclusion diets have been conducted, one in adults 
bm�"r-bm�Őm�Ʒ�ƔƑő53�-m7�-mo|_;u�l�Ѵ|bŊ�1;m|u;�|ub-Ѵ�bm�1_bѴ7u;m�Őm�Ʒ�ƕѶő�
=uol�|_;�&"�ĺ70 In adults, 54% (28/52) achieved remission defined 
as a 50% decrease in symptom score and histologic <15 eos/hpf 
after a 6- week intervention. In the US study, 64% (50/78) of chil-
dren achieved remission defined as <15 eos/hpf after an 8- week 
intervention.

ƓĺƑĺƒՊ|Պ�m;�=oo7�;Ѵblbm-|bom�7b;|v

$�oŊķ�om;Ŋ�=oo7�;�1Ѵ�vbom�7b;|�v|�7b;v� Őm�Ʒ�Ɛƕő� Ő-�ob7bm]�1o�ŝv�lbѴh�
and milk- containing products) have been published, both from the 
&"�ĺ58,71 One study was a retrospective review indicating that 
ƐƐņƐƕ�ŐѵƔѷő� ŐƽƐƔ�;ovņ_r=ő�1_bѴ7u;m�-1_b;�;7�u;lbvvbomĸ�|bl;�o=� bm-
tervention not specified.58,71 The other prospective trial showed 
|_-|� ƐƖņƒƓ� ŐѵƓѷő� Őm�Ʒ�ƑƏőķ� v_o�;7� ƖņƐƓ� ŐѵƓѷő� -1_b;�;7� Ѵ;vv� |_-m�
ŐƽƐƔ�;ovņ_r=ő�-=|;u�ѵŊ�Ѷ��;;hv�o=�lbѴh�;�1Ѵ�vbomĺ71 Molina Infante72 
and Spergel et al34 in prospective and retrospective studies, respec-
tively, showed milk as the sole allergen in about 30% of children.

ƓĺƑĺƓՊ|Պ$�oŊķ�=o�uŊķ�vb�Ŋ=oo7�;Ѵblbm-|bom�7b;|Ō|_;�
v|;rŊ��r�-rruo-1_

More recently, Molina- Infante72 published a study including 
0o|_� -7�Ѵ|v� Őm�Ʒ�ƐƏƔő� -m7� 1_bѴ7u;m� Ő��Ʒ�ƑƔőĺ� $_bv� v|�7�� u;1u�b|;7�
across 14 centres in Spain. Patients underwent a two- food elimi-
nation diet (milk and gluten- containing cereals) for 6 weeks, and 
56/130 patients (43%) achieved remission based on criteria of 
symptom improvement and <15 eos/hpf. Twenty per cent of the 
non- responder achieved remission after a four- food exclusion 
diet (milk and gluten- containing cereals, egg and legumes). Thirty 
per cent of those who did not respond to the four food elimina-
tion diet achieved remission on a six- food exclusion diet (milk 
and gluten- containing cereals, egg and legumes, nuts and fish/
seafood). Overall cumulative per- protocol clinicohistologic remis-
sion rates after TFGEDs (two food elimination), FFGEDs (four food 
elimination) and SFGEDs (six food elimination) were 43%, 60% 
and 79%. Foods most commonly triggering EoE were milk (81%), 
gluten- containing cereals (43%), egg (15%) and legumes (9%). Of 
|_ov;�Őm�Ʒ�ѵƏő��_o�u;bm|uo7�1;7�=oo7v�rov|�|_;�=o�u�-m7�vb��=oo7�
exclusion diet, 91% of cases had more than one trigger. Indeed, 
92% of those who had 1- 2 food triggers were identified with two 
and four foods elimination diets.

$���� �ƓՊ��|ub;m|v�bm�l-fou�=oo7�-ѴѴ;u];mv�-m7�-rruorub-|;�v�0v|b|�|;v�om�ѵŊ�=oo7�;Ѵblbm-|bom�7b;|

Food ��|ub;m|v Substitutions

Milk Protein, calcium, phosphorus, vitamin D, riboflavin, 
pantothenic acid, vitamin B12.

Meats, legumes, whole grains, nuts, fortified foods and 
enriched beverages (dairy, soy, tree nut- free), fortified 
orange juice

Wheat Iron, niacin, riboflavin, thiamin, folate, fibre Fortified foods, fruits,vegetables, other fortified grains 
Ő0-uѴ;�ķ�o-|ķ�1oumķ�ub1;ķ�u�;őĺ��Ѵ|;um-|b�;�]u-bmv�v�1_�-v�
buckwheat, quinoa, millet, teff, amaranth

Egg �uo|;bmķ�1_oѴbm;ķ��b|-lbm��ķ�ub0o=Ѵ-�bmķ�r-m|o|_;mb1�-1b7ķ�
biotin, selenium.

Meats, legumes, whole grains (gluten- free) or enriched 
gluten- free grains

Soy Protein, thiamin, riboflavin, B6 folate, calcium, phosphorus, 
magnesium, iron, zinc.

Meats, other legumes, enriched beverages (as above)

Peanuts/tree nuts Protein, selenium, zinc, manganese, magnesium, niacin, 
phosphorus, vitamin E, B6, alpha linolenic acid, and linoleic 
acid

Meats, seeds, seed butters, legumes, vegetable oils

Fish/shellfish Protein, iodine, zinc, phosphorus, selenium, niacin 

-||��=bv_Ĺ��b|-lbm��ķ��b|-lbm�	ķ�ol;]-Ŋ�ƒ�=-||��-1b7v

Meats, legumes, seeds, vegetable oils (canola/flax), 
enriched beverages as above
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Nutritional Inadequacy in Children with EoE

Mukkada 2010; Furuta 2018

 Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Growth Parameters

The mean WFL z score of children with GERD was !0.93
and with EoE was !1.14, corresponding to the 18th and 13th
percentile, respectively, P¼NS. The BMI z score for children with
GERD was 0.29 (61st percentile) and with EoE was !0.13 (45th
percentile), P¼NS.

Nutritional Intake

Food diaries were returned by 42% and 62% of subjects with
GERD and EoE, respectively. There were no significant differences
between subjects who returned surveys and those who did not with
respect to sex or clinical features (presenting symptoms, age of
presentation, age of diagnosis, BMI). Mean age of enrollment for
those who returned the survey was slightly older than those who did
not (4.8 vs 4.0 years, P¼ 0.05).

Both GERD and EoE subjects had normal average daily
intakes of calories, carbohydrates, proteins, fats, and iron (Table 3)
(16). Children with GERD had normal calcium intake but Vitamin
D intake below the daily recommended intake (DRI). For children
with EoE, both calcium and Vitamin D were below the DRI. No
statistical differences were found between GERD and EoE subjects
when assessing the ingestion of additional multivitamins, iron,
vitamin D, and calcium supplements.

Laboratory Assessment of Nutrition

All but 1 subject completed laboratory testing. Children with
EoE and GERD were found to have normal mean ferritin, pre-
albumin, PTH, and vitamin D levels. No differences were found in
comparing mean values of ferritin, prealbumin, PTH, and Vitamin
D in GERD and EoE subjects (Table 3).

Feeding Behavior

Mean BPFAS scores were similar between GERD and EoE
children (Table 4) but were greater than means of historical healthy

controls. Total BPFAS frequency and problem scores were 77 and
8.1, respectively, in the study population versus 63.9 and 3 in
historical healthy controls (13). Using Hedges’ g, children with
esophageal dysfunction (EoE or GERD) have higher BPFAS fre-
quency and problem scores than healthy children by 0.95 and 1.1
standard deviation, respectively.

A large proportion of all subjects had abnormal subscores
(Table 4). Of those with abnormal Child Behavior Frequency
Scores, the greatest concerns occurred in the following domains:
taking >20 minutes to finish a meal, preferring to drink rather than
eat, and trying to negotiate what will be eaten. The child behaviors
that were most problematic to parents included not enjoying eating,
taking longer than 20 minutes to eat, and having a poor appetite.
Abnormal Parent Feelings/Strategies Frequency Scores were often
because of getting frustrated and anxious during mealtimes, coaxing
their child to eat, and not feeling confident that their child is getting
enough to eat. The parental feelings thought to be most problematic
to parents were getting frustrated or anxious while feeding their
child, not feeling confident that their child is getting enough to eat,
and feeling that their child’s eating patterns hurt his/her health.

Correlations with Feeding Scores

BPFAS scores were not correlated with BMI z scores, age of
presentation, or duration of the disease for either the GERD or EoE
groups. There was a relatively strong correlation between WFL z
score and the Parent Feelings/Strategies Frequency Score (Spear-
man rho¼!0.49, r2¼ 0.24, P¼ 0.05). WFL or BMI was otherwise
not significantly correlated with BPFAS scores or subscores.

Eosinophilic esophagitis Subjects on Food
Allergen Restriction Diets

Of the 53 subjects with EoE, 20 (38%) were being treated
with food allergen restriction diets at the time of enrollment. The
most commonly avoided foods were egg, peanut/tree nuts, dairy,
soy, fish, wheat, and corn. No significant differences in BMI
z scores, WFL z scores, nutrient intake, or laboratory values except

TABLE 3. Nutritional assessments based on food diaries and laboratory testing

Mean intake (standard deviation)

GERD (N¼ 15) EoE (N¼ 33) P

Total, kcal # kg!1 # day!1 78 (25) 76 (19) 0.77
Protein, g # kg!1 # day!1 2.79 (1.0) 2.59 (0.9) 0.48
Carbohydrate, g # kg!1 # day!1 10.9 (3.7) 10.8 (3.1) 0.94
Fat, g # kg!1 # day!1 2.8 (1.0) 2.6 (0.9) 0.44
Vitamin D, IU/day 73

$
(73) 112

$
(128) 0.19

Calcium. mg/day 786 (441) 606y (266) 0.16
Iron, mg/day 9.8 (6.5) 10.9 (5.4) 0.54

Mean serum laboratory values (standard deviation)

GERD EoE P

Ferritin, ng/mL 25.0 (15.4) 34.0 (29.9) 0.06
Prealbumin, mg/dL 20.8 (4.0) 19.7 (3.7) 0.19
PTH, pg/mL 41.5 (23.5) 36.6 (17.2) 0.28
Vitamin D, ng/mL 30.4 (10.4) 30.3 (8.8) 0.98

EoE¼ eosinophilic esophagitis; GERD¼ gastroesophageal reflux disease; PTH¼ parathyroid hormone. Normal values: ferritin >20 ng/mL; prealbumin
>18 mg/dL; PTH: 11.5–78.4 pg/mL, Vitamin D >30 ng/mL.$

Below the recommended daily intake of 600 IU/day.
yBelow the recommended daily intake of 700–1000 mg/day.

JPGN % Volume 66, Number 4, April 2018 Nutritional State and Feeding Behaviors of Children With EoE and GERD

www.jpgn.org 605
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If a child still has symptoms, particularly feeding 
issues..
Taking more foods are likely to resolve the feeding issues

1. True

2. False

17



Symptoms vs. Eosinophil resolution
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Feeding Behavior in Children with EoE

Mukkada 2010; Furuta 2018



It can work both ways
�)('�YV��)('"
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Kliewer, Rothenberg et al, DDW, 2019
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ƑƕƓՊ�|Պ�ՊՍ CIANFERONI Et Al.

fish/seafood, all legumes/peanuts and soy37 and the other Spanish 
v|�7�� ;�1Ѵ�7;7� 1o�ŝv�lbѴhķ� ;]]ķ��_;-|ķ� -ѴѴ� Ѵ;]�l;v� bm1Ѵ�7bm]� r;--
nuts, nuts, fish and shellfish.67

Seven SFED studies are reported in the literature, five adult 
and two paediatric. The five adults studies include data from the 
&"�ķ43,68 Spain37,67�-m7���v|u-Ѵb-ķ69 of which four of the five stud-
b;v�-u;�ruovr;1|b�;�momŊ�u-m7olb�;7�|ub-ѴvŐm�Ʒ�Ɛƕķ�ƔƏķ�Ɣѵķ�ѵƕő37,43,67,69 
-m7� om;� -� u;|uovr;1|b�;� u;�b;�Őm�Ʒ�Ɩőĺ68� �m� |_;���v|u-Ѵb-m69 study, 
all the study participants received a PPI during the intervention. 
These trials showed a response rate of 52%- 74%. The two retro-
vr;1|b�;�r-;7b-|ub1�v|�7b;v�Őm�Ʒ�Ƒѵķ�ƒƖő��;u;�0o|_�=uol�|_;�&"�ĺ44,59 
�-]-Ѵ�-ѴѴ-� ;|�-Ѵ44� �v;7� -� 1ub|;ub-� o=� ƽƐƏ�;ovņ_r=� -m7� v_o�;7� |_-|�
26/35 (74%) children improved during a 6- week intervention. Using 
a criteria of <15 eos/hpf, Henderson et al59 reported that 21/26 
(81%) achieved remission, but the duration of the intervention was 
not specified.

Overall, the SFED appears to have an efficacy between 52% and 
80% with most studies reporting 70%- 75% success rate.27

ƓĺƑĺƑՊ|Պ
o�uŊ�=oo7�;Ѵblbm-|bom�7b;|v

�� =o�uŊ�=oo7� ;Ѵblbm-|bom� 7b;|� |�rb1-ѴѴ�� bm�oѴ�;v� ;�1Ѵ�vbom� o=� lbѴhķ�
egg, wheat, and soy and foods containing these allergens that glob-
ally have been recognized to be the most common triggers of EoE 
(Table 2).34,43,59

However, in the Spanish study,53 the following foods were ex-
cluded: mammalian milk, wheat/gluten- containing grains, eggs and 
soy/legumes including peanuts. Two prospective non- randomized 
trials of four food exclusion diets have been conducted, one in adults 
bm�"r-bm�Őm�Ʒ�ƔƑő53�-m7�-mo|_;u�l�Ѵ|bŊ�1;m|u;�|ub-Ѵ�bm�1_bѴ7u;m�Őm�Ʒ�ƕѶő�
=uol�|_;�&"�ĺ70 In adults, 54% (28/52) achieved remission defined 
as a 50% decrease in symptom score and histologic <15 eos/hpf 
after a 6- week intervention. In the US study, 64% (50/78) of chil-
dren achieved remission defined as <15 eos/hpf after an 8- week 
intervention.

ƓĺƑĺƒՊ|Պ�m;�=oo7�;Ѵblbm-|bom�7b;|v

$�oŊķ�om;Ŋ�=oo7�;�1Ѵ�vbom�7b;|�v|�7b;v� Őm�Ʒ�Ɛƕő� Ő-�ob7bm]�1o�ŝv�lbѴh�
and milk- containing products) have been published, both from the 
&"�ĺ58,71 One study was a retrospective review indicating that 
ƐƐņƐƕ�ŐѵƔѷő� ŐƽƐƔ�;ovņ_r=ő�1_bѴ7u;m�-1_b;�;7�u;lbvvbomĸ�|bl;�o=� bm-
tervention not specified.58,71 The other prospective trial showed 
|_-|� ƐƖņƒƓ� ŐѵƓѷő� Őm�Ʒ�ƑƏőķ� v_o�;7� ƖņƐƓ� ŐѵƓѷő� -1_b;�;7� Ѵ;vv� |_-m�
ŐƽƐƔ�;ovņ_r=ő�-=|;u�ѵŊ�Ѷ��;;hv�o=�lbѴh�;�1Ѵ�vbomĺ71 Molina Infante72 
and Spergel et al34 in prospective and retrospective studies, respec-
tively, showed milk as the sole allergen in about 30% of children.

ƓĺƑĺƓՊ|Պ$�oŊķ�=o�uŊķ�vb�Ŋ=oo7�;Ѵblbm-|bom�7b;|Ō|_;�
v|;rŊ��r�-rruo-1_

More recently, Molina- Infante72 published a study including 
0o|_� -7�Ѵ|v� Őm�Ʒ�ƐƏƔő� -m7� 1_bѴ7u;m� Ő��Ʒ�ƑƔőĺ� $_bv� v|�7�� u;1u�b|;7�
across 14 centres in Spain. Patients underwent a two- food elimi-
nation diet (milk and gluten- containing cereals) for 6 weeks, and 
56/130 patients (43%) achieved remission based on criteria of 
symptom improvement and <15 eos/hpf. Twenty per cent of the 
non- responder achieved remission after a four- food exclusion 
diet (milk and gluten- containing cereals, egg and legumes). Thirty 
per cent of those who did not respond to the four food elimina-
tion diet achieved remission on a six- food exclusion diet (milk 
and gluten- containing cereals, egg and legumes, nuts and fish/
seafood). Overall cumulative per- protocol clinicohistologic remis-
sion rates after TFGEDs (two food elimination), FFGEDs (four food 
elimination) and SFGEDs (six food elimination) were 43%, 60% 
and 79%. Foods most commonly triggering EoE were milk (81%), 
gluten- containing cereals (43%), egg (15%) and legumes (9%). Of 
|_ov;�Őm�Ʒ�ѵƏő��_o�u;bm|uo7�1;7�=oo7v�rov|�|_;�=o�u�-m7�vb��=oo7�
exclusion diet, 91% of cases had more than one trigger. Indeed, 
92% of those who had 1- 2 food triggers were identified with two 
and four foods elimination diets.

$���� �ƓՊ��|ub;m|v�bm�l-fou�=oo7�-ѴѴ;u];mv�-m7�-rruorub-|;�v�0v|b|�|;v�om�ѵŊ�=oo7�;Ѵblbm-|bom�7b;|

Food ��|ub;m|v Substitutions

Milk Protein, calcium, phosphorus, vitamin D, riboflavin, 
pantothenic acid, vitamin B12.

Meats, legumes, whole grains, nuts, fortified foods and 
enriched beverages (dairy, soy, tree nut- free), fortified 
orange juice

Wheat Iron, niacin, riboflavin, thiamin, folate, fibre Fortified foods, fruits,vegetables, other fortified grains 
Ő0-uѴ;�ķ�o-|ķ�1oumķ�ub1;ķ�u�;őĺ��Ѵ|;um-|b�;�]u-bmv�v�1_�-v�
buckwheat, quinoa, millet, teff, amaranth

Egg �uo|;bmķ�1_oѴbm;ķ��b|-lbm��ķ�ub0o=Ѵ-�bmķ�r-m|o|_;mb1�-1b7ķ�
biotin, selenium.

Meats, legumes, whole grains (gluten- free) or enriched 
gluten- free grains

Soy Protein, thiamin, riboflavin, B6 folate, calcium, phosphorus, 
magnesium, iron, zinc.

Meats, other legumes, enriched beverages (as above)

Peanuts/tree nuts Protein, selenium, zinc, manganese, magnesium, niacin, 
phosphorus, vitamin E, B6, alpha linolenic acid, and linoleic 
acid

Meats, seeds, seed butters, legumes, vegetable oils

Fish/shellfish Protein, iodine, zinc, phosphorus, selenium, niacin 

-||��=bv_Ĺ��b|-lbm��ķ��b|-lbm�	ķ�ol;]-Ŋ�ƒ�=-||��-1b7v

Meats, legumes, seeds, vegetable oils (canola/flax), 
enriched beverages as above

But that is why a nutritional consultation is 
so important!

Cianferoni et al. 2019
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Iodine



Foods/Nutrients and EoE…

De Kroon, et al. 2018

Positive (reduced counts) Negative (increased counts)

Rice/Pasta Phosphorous

Iron Vitamin B12

Fiber Meat

Soy Sunflower Oil

Magnesium Stir Fry Oil

Vegetables Added Fat/Total Fat

Yogurt/Buttermilk
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EoE – Changes in microbial load before and 
after six food exclusion diet

changes in mRNA expression of MICA were noted.
Together, our results confirm that the innate immune
system is activated in active EoE patients, hence sug-
gesting that it may participate in its pathogenesis.

Increased duodenal expression of TLR receptors, but not
other immune components, in EoE
The esophagus of EoE patients carries a higher bacterial

load, which coupled with altered mucus layers and
increased levels of TLR receptors (Figs. 1 and 2) results in
an activated innate immune system in those patients
(Figs. 3 and 4). Therefore, we next studied whether some
of those characteristics could also be displayed in other
gastrointestinal tissues where EoE patients do not display
inflammation, as is the case with the duodenum.
To our surprise, TLR1 (2.04-fold increase, p= 0.001),

TLR2 (1.4-fold increase; p= 0.007), and TLR4 (1.4-fold
increase; p= 0.013), but not TLR9, were also upregulated
in the non-inflamed duodenum from the same patients,
levels that were restored to control values in SFED-
induced disease remission (Fig. 5a–f). Nevertheless, total
bacteria load (Fig. 5g) as well as mucin levels (Supple-
mentary Figure 1) were normal in the same patients.
Indeed, the increased expression of duodenal TLRs does
not appear to be functional as it did not result in increased
levels of transcription factors triggered by TLRs (Sup-
plementary Figure 2A,B), higher cytokine profile

(Supplementary Figure 2C-H), levels of innate immunity
effectors (Supplementary Figure 3A-D) or the activation
of the NK-G2D system (Supplementary Figure 3E-H) on
the duodenum.

Differential genetic signature in the esophagus and the
duodenum
Having detected an altered gene expression profile in

samples from patients with active EoE regarding controls
with a healthy esophagus, which decreased following
SFED-induced remission, we next studied whether that
was reflected in a differential gene expression fingerprint
for those patients. Given that TLR expression was also
higher in the non-inflamed duodenum of EoE patients, we
first analyzed all the data revealing that the samples sort
together based on the tissue (Fig. 6) irrespective of the
source of the patients, as should be expected, given that
the esophagus and the duodenum are two different sec-
tions of the gastrointestinal tract with different functions
and structures.
We also performed a multivariate analysis separating

the samples based on the tissue source. Our results
revealed how esophageal samples from patients with
active EoE display a differential gene expression profile,
compared with the EoE samples under remission and
from controls with a healthy esophagus, when studied
both as a PCA (Supplementary Figure 4A) or as a

Fig. 2 Bacterial load and mucin expression in the esophagus of EoE patients. a Total microbiota load (determined as 16s gene expression) and b–d
mRNA expression (in relative units) of Muc1, Muc4, and Muc5B mucins were determined in esophagus biopsies from patients before and after six-food
elimination diet (SFED) treatment, and healthy controls. Paired t-test compared EoE patients before and after SFED, while EoE patients (both before and
after SFED) were compared with the control population by non-paired t-test. Horizontal bars indicate mean values (*p < 0.05; **p < 0.01; ***p < 0.001)

Arias et al. Clinical and Translational Gastroenterology �(2018)�9:147� Page 7 of 14

Official journal of the American College of Gastroenterology

Arias 2018

• Esophageal TLR-
dependent signaling 
pathways in EoE
support the potential 
implication of 
microbiota and the 
innate immune system 
in the pathogenesis of 
this disease. 



Diet Quality
Even nutrients don’t exist in isolation

Participant 1 Participant 3

Baseline Six-Food Elimination Diet Baseline Six-Food Elimination Diet

Deficiencies

Fiber - 65% 
Calcium -74% 
Magnesium - 64% 
Iron - 50% 
Selenium - 33% 
Iodine - 31% 
Vitamin K - 21%

Energy -72% 
Carbohydrate - 62% 
Fiber - 51% 
Omega 3 - 75%
Calcium - 54%
Iron - 66% 
Iodine - 27%
Vitamin K - 37%

Carbohydrate - 81%
Fiber - 61%
Omega 3 - 61%
Calcium - 85%
Selenium - 75%
Thiamin - 24%

Energy - 73%
Carbohydrate - 65%
Fiber - 76%
Selenium - 39%
Iodine - 25%
Vitamin K - 81%
Riboflavin - 54%
Folic acid - 82%

Excess Fat - 139% 
Saturates - 175% Sugar - 136% Sugar - 125%

Fruit & Vegetables Low Moderate Moderate Moderate

Convenience Foods High Low High High

Processed Meat High Low Moderate Moderate

Alcohol Moderate Moderate High Moderate

Hunter and Venter presented EAACI 2018



Growth in Children with Food Allergies

Hunter and Venter presented EAACI 2018

12 International Centers

Children with food allergies are 
underweight, normal weight and 
overweight…and growth is often 

impaired



Growth and EoE – Mainly Elemental 
Formulas

Study Growth Outcome

Kelly et al. 1995 ‘Poor weight gain had resolved’ 

Al-Hussaini et al. 2013 Corrected growth after 2 months of therapy

Liacouras et al. 2005

‘No significant weight loss’, ‘or alteration of growth parameters (height, weight, head 
circumference)’ in those on dietary therapy, however reported that n=5 patients 
considered to have failure to thrive had a significant increase in weight after receiving 
amino acid-based formula (AAF)

Kagalwalla et al. 2005
The children with failure to thrive on AAF (n=14) mean weight gain was 1.03kg (range 0.1-
2.1kg), and of children identified with failure to thrive on the EED (n=5), mean weight gain 
was 1.32kg (range 0.9-2kg), after six weeks of intervention

Colson et al. 2014 (n=59) diet height and weight gains were significant after 5 months, but weight-for-height 
z-scores did not change

Atwal et al. 2019 
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Getting Practical
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The Basics of Elimination

Food label terminology

Hidden allergens in foods

Suitable replacement of foods

Ensuring nutritional adequacy



The Dietary Consultation Should Include:

Cianferona et al 2019

ՊՍ�Պ |�ՊƑƕƕCIANFERONI Et Al.

vegetarian family). Refined soy oil and soy lecithin are tolerated by 
most soy- allergic individuals and are typically not avoided on a soy- 
elimination diet.84,89

ƔĺƔՊ|Պ�;-m�|ķ�|u;;�m�|vķ�=bv_�-m7�v_;ѴѴ=bv_

Peanuts and tree nuts can be replaced with seeds (and seed butters). 
Major nutrients in fish and shellfish can be replaced with meats, 
along with seeds and vegetables oils high in omega- 3 fatty acids.82-84

ƔĺѵՊ|Պ�-0;Ѵ�u;-7bm]

�-0;Ѵ� u;-7bm]��bѴѴ�0;1ol;�-�1u�1b-Ѵ�vhbѴѴ� =ou�r-|b;m|v�-m7�-ѴѴ� bm�oѴ�;7�
in food selection and preparation during an elimination diet. The spe-
cific legislation covering both the United States and the European 
Union is summarized in Table 8. These laws apply to conventional food 
products, dietary supplements, infant formulas and medical foods. 
Manufacturers must also list the specific tree nut, fish or crustacean 
shellfish used as an ingredient. Major food allergens must also be de-
clared in spices, flavourings, colourings or additives, or if used to aid in 
processing. These regulations apply only to ingredients derived from 
the allergens listed in Table 8. Individuals who need to avoid ingredi-
ents not covered under the regulations must contact the manufacturer 
to confirm product safety. Ingredients and manufacturing processes 
can change over time, and labels should be read each time a food is pur-
chased or consumed, even if the food has been used safely in the past.

�m�bm]u;7b;m|��v;7�bm�vol;���uor;-m�ruo7�1|v� bv�1o7;���_;-|�
starch, which is rendered gluten free through extensive washing. It 
still contains other allergenic wheat proteins and therefore needs to 
0;�-�ob7;7�7�ubm]�-��_;-|�;Ѵblbm-|bom�7b;|�=ou��o�ĺ��v�r;u��&�u;]-
ulations, wheat will still be emphasized on the ingredients list, and 
education should be provided to ensure that gluten- free products 
are also checked to be wheat free.

In both the United States and EU, precautionary allergen label-
Ѵbm]� Ő���� ou� ľl-�� 1om|-bmĿ� v|-|;l;m|vő� bv� mo|� -� Ѵ;]-Ѵ� u;t�bu;l;m|�
and therefore the risk of contamination from allergens from foods 
0;-ubm]�|_;v;��-umbm]v�bv��-ub-0Ѵ;ĺ��11ou7bm]Ѵ�ķ�|_;u;�bv�-Ѵvo�-�ubvh�o=�
cross- contamination on foods without any warnings.90 Individualized 
-7�b1;�v_o�Ѵ7�0;�ruo�b7;7�|o�=-lbѴb;v�u;]-u7bm]����ķ�r-u|b1�Ѵ-uѴ��bm�
the context of IgE- mediated food allergies. It is not yet known at this 
time whether trace exposure can trigger EoE but it is prudent at least 
in the initial stages to minimize all exposure.83

ƔĺƕՊ|Պ��|ub|bom-Ѵ�-vr;1|v�u;Ѵ-|bm]�|o�1_bѴ7u;m

Dietary avoidance, particularly long- term avoidance, can lead to nu-
tritional inadequacies.91,92� ��|ub|bom-Ѵ� 7;=b1b;m1b;v� bm� =oo7Ŋ�-ѴѴ;u]b1�
conditions have been well described in food allergy, indicating de-
ficiencies in calories, protein, fat, vitamins (particularly B vitamins) 
and minerals (particularly calcium and iron).93���u;1;m|�v|�7�94 indi-
cates that a number of nutrients may be suboptimal in children with 
food allergies such as protein, carbohydrate, zinc, calcium, iron and 
vitamin E.

�v�l;m|bom;7ķ�lbѴh� bv� mo��1omvb7;u;7� |_;�m�l0;u�om;� |ub]];u�
food in EoE. Milk and dairy products are the main sources of cal-
1b�l�-m7�1om|ub0�|;�|o��b|-lbm�	�bm|-h;�bm�lov|�r;orѴ;ŝv�7b;|vĺ��b|_;u�
milk substitutes with added calcium or a calcium supplement should 
0;�v�]];v|;7�bm�|_;v;�1-v;vĺ���u;1;m|�v|�7��=uol�|_;�&�ķ�=o1�vbm]�
on children with non–IgE- mediated food allergies,95 concluded that 
these children are at risk of vitamin D insufficiency and deficiency. 
Similar data were reported in terms of suboptimal intake of Vitamin 
	� -m7� 1-Ѵ1b�l� bm� 1_bѴ7u;m��b|_� �o�� =uol� |_;�&"�ķ� u;rou|bm]� |_-|�
Vitamin D and calcium intake (mean intake of 606 mg/d) was below 
the daily recommended intake (mean intake of 112 IU/d),82 despite 
moul-Ѵ�v;u�l�Ѵ;�;Ѵv�-0o�;�ƒƏ�m]ņl�ĺ��om;�o=�|_;v;�1_bѴ7u;m��;u;�
previously assessed by a RD, despite more than a 12 months dif-
ference between the mean age of diagnosis (3.4 years) and age of 
recruitment (4.8 years).

In one study, 10% children with EoE, presented with moderate 
malnutrition at baseline96 but no further weight loss was reported 
during the dietary intervention. Two studies from the same US- based 
centre indicated that previously 21% of children with EoE were diag-
nosed with failure to thrive,85 and a more recent study indicates that 
the BMI z score for children with EoE was 0.13 (45th percentile).82

ƔĺѶՊ|Պ��|ub|bom-Ѵ�-vr;1|v�u;Ѵ-|bm]�|o�-7�Ѵ|v

Food allergy data from adult studies indicate insufficient intake of 
calcium, and that intake of energy, protein, lipid, phosphorus, zinc, 
vitamin B1, B2, niacin and cholesterol decreased as the number of 
=oo7�-ѴѴ;u];mv� bm1u;-v;7ĺ� �m|-h;�o=��b|-lbm��ķ� buom�-m7��b|-lbm��ѵ�
was also compromised.91,97���u;1;m|�v|�7��=uol�|_;�&mb|;7��bm]7ol�
however indicated that this low intake of nutrients may not be par-
ticularly related to food allergies, but general suboptimal nutrient 

$���� �ѵՊ�ѴѴ;u];mŊ�=u;;�7b;|�;7�1-|bom

Targets �ѴѴ�1-u;]b�;uv�Őr-u;m|vķ�0-0�vb||;uvķ�
grandparents etc.)

Patients (if mature enough)

Modalities Focus on what children can eat (vs what 
they cannot).

Give appropriate resources for additional 
information

Written Resources �ѴѴ;u];mŊ�=u;;�v-lrѴ;�l;m�v

�bv|v�o=�-ѴѴ;u];mŊ�=u;;�=oo7v

Food allergy cookbooks

�mѴbm;�u;vo�u1;v�
oo7��ѴѴ;u]��!;v;-u1_�
and

Online resources 
oo7��ѴѴ;u]��!;v;-u1_�-m7��7�1-|bom�
Ő
�!�ő

$_;��l;ub1-m��-u|m;uv_br�=ou��ovbmor_bѴb1�
Disorders (www.apfed.org)

Other �1hmo�Ѵ;7];�blr-1|�om�=-lbѴ��Ѵb=;

Referrals for psychological counselling if 
patients experience ongoing sadness or 
anger regarding their treatment plan
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Elemental Diet
Can I only have formula?

• The following treats may be eaten for social reasons but they do not provide any nutrition  

‒ Candy (patients must read product labels each and every time)

‒ Dum Dum Lollipops (artificial flavors only)

‒ Rock Candy

‒ Charms Cotton Candy

‒ Smarties Brand Candies (Sugar-based not milk-chocolate version) 

‒ Smarties Brand Candy Canes

‒ Fun Dip

‒ Pixie Sticks

Groetch, Venter, Skypala, et al. JACI IP 2017



1g protein and 
90 kcal 

Big kids vs. monkeys



Important textures



Bringing a bit or normality

“What’s more is that it’s a terrific solution if you are 
concerned about peanut allergies. I was thrilled to find 
this product when Celia was a baby, so I had a peanut-
free alternative to offer her without worrying about 
allergies.”



On the wild (teenage side) 



Give advice focused on 
meals/snacks
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Monitoring is a Must
Close monitoring is required in patients following extensive dietary elimination

• Periodic repeat endoscopy is necessary to determine effectiveness of food 
elimination and to determine implicated food triggers

• Periodic dietary assessment to ensure adequate nutrition intake (3-day food diary)

• Follow-up nutrition laboratory tests as indicated

• Periodic reassessment of growth- both height and length/weight 

• Periodic reassessment of feeding skills and food acceptance



2-4-6? /HVV�UHVWULFWLYH�RSWLRQV"�������

0ROLQD�,QIDQWH�HW�DO
� 1 ����IURP����6SDQLVK�DQG���,WDOLDQ�FHQWHUV

± ³7)*('´��GDLU\��JOXWHQ�FHUHDOV��[���ZNV
± ³))*('´����HJJ��OHJXPH��[���ZNV
± ³6)*('´����QXWV��VHDIRRG��[���ZNV
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Which elimination diet?

1. Milk
2. Milk and Wheat (2 food)
3. Milk, Wheat, Soy, Egg (4 food)
4. Milk, Wheat, Soy, Egg, 

Seafood, Nuts (6 food)
5. Depends on age
6. Depends on age and country 



What do mothers want?

Venter et al. Pediatr Allergy Immunol. 2015;26:126-32.

Mackenzie, Grundy, Glasbey, Dean, & Venter.  Ann Allergy Asthma Immunol. 2015; 114:23-9

Helps me to protect my child and keep them healthy 
And when she says well actually she's getting enough from her fruit, she's getting enough from her veg, actually that's 
okay...I get reassurance.” 
Teaches me to be an expert
“It was really nice to say get information from her about the chocolate factories...which has then helped [child] with his, 
his nut allergy.” 
Provides me with hints and tips to provide some sort of normality
“I sort of think you've got to manage it, you know, for the children to have a proper, a rounded life...it's a sort of 
balancing act all the time and um, it's about being realistic isn't it?” 
Helps to promote my child’s independence
“...they give you that little biscuit, and this was just at the age where she wanted to challenge me with things…”
Advocates and helping me fight my child’s corner
Provides me with emotional support
“I found, I think one thing [the dietitian] really sort of made me think was „don't stress about it‟ which I thought was really 
good because...He's just stopped eating everything other than what he wants to eat which is very minimal, so I, and I 
think that's nice with [the dietitian] saying „just try a little bit of that, try a little bit of this, don't force it‟...and so, now I'm 
just thinking don't worry about it.” (Lucy, son age 7) 
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Abstract
Eosinophilic esophagitis (EoE) is a chronic/immune-antigen-mediated disease characterized
clinically by symptoms related to esophageal dysfunction and histologically by eosinophil-
predominant inflammation. Dietary elimination therapy has been shown to be an effective, drug-free
prescription for the treatment of EoE. A range of different dietary elimination therapies have been
used. Regardless of the elimination diet chosen, dietary therapy requires in-depth nutrition
assessment and management. Elimination diets are not without risk and may impact nutritional
status, eating pleasure, and overall quality of life. With adequate guidance, dietary therapy can be
effective and nutritionally balanced, and the adverse impact on lifestyle can be minimized. This
work group report addresses the potential challenges of implementing an elimination diet for the
management of EoE and provides instructions and tools for physicians, dietitians, and other allied
health professionals to help guide them in planning elimination diets for both children and adults.
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