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REVIEW ARTICLE

Food Protein Induced Proctocolitis: A Benign Condition with an Obscure

Immunologic Mechanism

Sophia Tsabouri'", Nicolaos Nicolaou®, Konstantinos Douros’, Athina Papadopoulou® and

Kostas Priftis’

Table 1. Proposed immunologic mechanisms of food protein

induced proctocolitis.

|meaturity of the gt

High infiltration of eosinophls

Anisgen specificity

Strueg genetic influenee

Increased expression of SECrelony MRy

Delayed matuabion of migstingl mcrobiota

Food Antigens

Maternal Milk:

Foodantigen & tolerogenic
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Microbiota modulating factors

qut growth factors Food Antigens
processing by the

matemnal digestive system

Food Antigens
transferred across
gut barrier

\> /- Infant Immune Response

Infant Gut Immune Response

Fig, (1). The development of hypersensitivity or tolerance to food antigens in breast-fed infants, In FPIP, food causative allergenic pro-
teins, carried via breast milk can sensitize exclusively breast-fed infant and then trigger a T-lymphocyte mediated allergen specific immune
ESPONSC,
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H aipoppayio Tov opBod kata 1 Ppe@ikn nAukior Lmxopel vo uny
TPOKAAEITOL OTAMC Ao AALEPYIKY] OVTIOPAUCT] KATE CUYKEKPLUEVDV
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OTQV.EVEE0IKO. BAsvvayOvo.

Proctocolitis

Endocrine, Metabolic & Immune Disorders - Drug Targets, 2017, Vol. I7, No. 1 3
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Prevalence and Outcome of Allergic Colitis in Healthy Infants

with Rectal Bleeding: A Prospective Cohort Study

*Stavra A. Xanthakos, §Jeffrey B. Schwimmer, IHector Melin-Aldana, $Marc E. Rothenberg,
tDavid P. Witte, and *Mitchell B. Cohen
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S L e o e 10 14 World Alergy
Organization Journal
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Food protein-induced enterocolitis

syndrome: a review of the new guidelines



SYNAPOMO ENTEPOKOAITIAAY (FPIES)

Table 3 Diagnostic criteria for patients presenting with possible FPIES [1]

Acute FPIES

Major criterion:
Vomiting in the 1-4 h period after ingestion of the suspect food and the
absence of classic IgE-mediated allergic skin or respiratory symptoms

Minor criteria:

1. A second (or more) episode of repetitive vomiting after
eating the same suspect food

2. Repetitive vomiting episode 1-4 h after eating a
different food

3. Extreme lethargy with any suspected reaction

4, Marked pallor with any suspected reaction

5. Need for emergency room visit with any suspected reaction
6. Need for intravenous fluid support with any suspected
reaction

7. Diarrhea in 24 h (usually 5-10 h)

8. Hypotension

9. Hypothermia

The diagnosis of FPIES requires that a patient meets the major criterion and at least 3 minor criteria. If only a single episode has occurred, a
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Chronic FPIES

Severe presentation: when the offending food s ingested in on a
regular basis [eg, Infant formula]. Intermittent but progressive vomiting
and diarrhea (occasionally with blood) develop, sometimes with
dehyaration and metabolic acidosis

Milder presentation: lower doses of the problem food (eg. solld foods
or food allergens in breast milk) lead to intermittent vomiting, and/or
diarrhea, usually with poor welght gain/ fallure to thrive, but without
dehydration or metabolic acidosis.

The most important criterion for chronic FRIES diagnosis is resolution of
the symptoms within days following elimination of the offending food(s)
and acute recurrence of symptoms when the food Is reintroduced, onset
of vomiting in 1-4 h, diarrhea in 24 h (usually 5-10 h). Without
confirmatory challenge, the diagnosis of chronic FPIES remains
presumptive.




Caubet et al.

Table 2 Differential diagnosis of non-igE-mediated gastrointestinal food allerges

Non-igE-GI-FA in children

FPIES FPIAP ==z

Infections Infactons Infections
Viral gastroenteritis V3 gaswcentertis Viral gasrosmerits
Sepsis Bacterial enterits (Saimonsls, Sepsis

Bactenal entaritis (Salmaonsils,
Shigeila, Campylobacter, Yersinia)
Parasites

Allergic disorders
Other non-igE-mediated
gastrointestinal food allergy
discrders (FPE and ecsinophilic
gastrointestinal disorders)
Acute IgE mediated allergy
{anaphyiaxis)

Gastrointestinal disorders

~Gastroesophageal retlux disease

Hirschsprung disease
Intussusception
Volvulus
Pyloric stenosis
Celiac gisease
Meackel's dwvertculum
Necronzing enterocoitis

QOthers

TRewoogic disorders (Le., selzure,

encaphaiopathy, or bleeding)
Hear: defects (L.e., congenital
hoirt disease, cardomyopathy,
or prrhythmial

Congenital methemoglobinerma
Intoxicaton

Mataboic dsorders

Shigella, Campylobacter, Yersing
Parastas

Allergic aisorgers
Other non-igE-macated
gastrontestinal food allergy
disorders (iL.e., mainly FPIES)

CGastromrestnal gsorgers
Anal fissure

Swallowed maternal blood

Sactenal emarns (Saimonsalls, Shigala,
Canpylobacter, Yarsnia
Parasites

Alergic disorders
Other non-igE-madistad gastrointestinal
food allergy disorgers (Le., manly
chronc FPIES)

{e.g., morovilius inciuson diseasa)
Omers

Neurclogic dsorders (Le., secure,

ercephalopathy, or bleeding)

mocaton

Meuaboic aisorcers
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Infant Regurgitation

Cyclic Vomiting Syndrome

Functional Nausea

Dyschezia IBS

Functional Diarrhea

Months Years

sTpo@kn aAAepyla umopel va cuufdAAeL otny maboyeveon
sMaBoguaoioroyia (pAeypovr, dtatapaxri KvnTkOTNTAS)

Figure 1.Age of presen-
tation of FGIDs in pediatric
patients. The bars show
each diagnosis. Symp-
toms might begin earlier,
as there is a time require-
ment to fulfil diagnostic
criteria. IBS, irritable bowel
syndrome; FD, functional
dyspepsia.
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VIEWPOINT ARTICLE

Gastrointestinal manifestations of cow’s milk protein allergy and

gastrointestinal motility

Yvan Vandenplas (yvan sandenplas@uzbrusselbe)’, Frederic Gottrand”, Gigi Veereman-Wauiers', Elisabeth De Greef', Thiemy Devreker',
Bruno Hauser', Marc Benninga®, Hugo SA Heymans®
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AloTapoyn KivnTikOTnTog GTOUAYO0L Ko oAAEPYiL

[aotpikn &)Gpv@u{a‘-

[TapoteTapEvn YOGTPIKT KEVOON

62 A. M. RAVELLI ET AL.

Time (min)

.. 3. Electrical impedance tomography gastric emptying pro-
in an infant with cow’s milk protein allergy who vomited

Jthfuls repeatedly during the challenge with a cow’s milk for-
a meal. Vomiting episodes appear as sharp peaks of de-
ased conductivity (subtraction of meal from the stomach). In
e of vomiting, gastric emptying in this infant was delayed (S0
utes).




Mevyer et al. BMC Gastroenterclogy (2015) 15:137
DOl 10.1186/512876-015-0369-0 BMC
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RESEARCH ARTICLE Open Access

Systematic review of the impact of feed @ e
protein type and degree of hydrolysis on
gastric emptying in children

Rosan Meyer'’, Ru-Xin Melanie Foong', Nikhil Thapar™', Stamatiki Kritas® and Neil Shah'~

Table 3 Key summary points

Breast milk empties the stormach faster than whaole protein infant
fo T,

2. Predominant whaole casein feeds empty slower when compared to
predorminant whey feeds in children with CP and GOR.

3. Differences in GE data exists between healthy children anc those
with underlying conditions.

4. Whole versus hydrolysed protein may aff 1 ffesenrly
epending on thelr underlying diagnosis and age.

5. Mo data exists on the GE of extensively hydrolysed casein versus
partially hycrolysed casein formulas.

& Studies utilise a variety of different feeds, with varying compositions
in different populations, it is therefore not possible the draw firm
conclusions on GE for all children in regard to feed protein type and
Py ralysis.




Clinical Mutrition (2008) 27, 264268

available at www .sciencedirect.com
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“eo” ScienceDirect

http:/fintl.elsevierhealth.com/journals/clnu

ORIGINAL ARTICLE

Gastric emptying in healthy newborns fed an intact
protein formula, a partially and an extensively
hydrolysed formula

Sofie Staelens ®, Mieke Van Den Driessche P, Denis Barclay <,

:

:

EHF IPF PHF
Figure 1 Box plot showing £;.,2 of infants fed extensively
hydrolysed formula (EHF), intact protein formula (IPF), and
partially hydrolysed protein formula (PHF). Boxes show inter-
quartile range (25—75%). The horizontal lines inside the boxes

show median values, whiskers indicate the range (1.5 = IQR),
and < and * indicate outliers.



Extensive protein hydrolysate formula effectively reduces regurgitation in

infants with positive and negative challenge tests for cow’s milk allergy
Y. Vandenplas (yvan.vandenplas@uzbrussel.be), E. De Greef, ALLAR study group'

Department of Paediatncs, UZ Brussel, Vrije Universiteit Brussel, Brussels, Belgium
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Pediatric Gastroesophageal Reflux Clinical Practice
Guidelines: Joint Recommendations of the North
American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition and the European Society
for Pediatric Gastroenterology, Hepatology, and Nutrition

*aRachel Rosen, *Yvan Vandenplas, *Maartje Singendonk, *Michael Cabana,
ICarlo DiLorenzo, " Frederic Gottrand, iﬁ"S‘a‘ndeep Gupta, **Miranda Langendam,
" Annamaria Staiano, **Nikhil Thapar, *Neelesh Tipnis, and *Merit Tabbers

GUIDELINES |

-

(JPGN 2018;66: 516-554)




Recommendations:
4.1 The working group suggests to use thickened feed for

treating visible regurgitation/vomiting in infants with GERD
(Algorithm 1).
VYoting: 6,7,7,8,8,8,9,9, 9,9, (weak recommendation)

4.2 Based on expert opinion, the working group suggests to
modify feeding volumes and frequency according to age and
weilght to avoid overfeeding in infants with GERD (Algo-
rithm 1).

VYoting: 7, 7.8, 8, 8,8, 8,9, 9,9, (weak recommendation)

4.3 Based on expert opinion, the working group suggests a
2 to 4 week trial of formula with extensively hydrolyzed
protein (or amino-acid based formula) in formula fed infants
suspected of GERD after optimal non-pharmacological
treatment has failed (Algorithm 1, or see ESPGHAN 2012
CMPA guidelines).

VYoting: 4, 6,7, 8, 8,8, 8,9, 9,9, (weak recommendation)
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The Controversial Role of Food Allergy in Infantile Colic:
Evidence and Clinical Management

Rita Nocerino !, Vincenza Pezzella !, Linda Cosenza !, Antonio Amoroso !, Carmen Di Scala 1,
Francesco Amato !, Giuseppe Iacono % and Roberto Berni Canani »*
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Figure 1. Gut-brain axis interactions in food allergy-induced infantile colic.
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Allergy in Children with Functional Constipation and Irritable Bowel
Syndrome

Carlo Caffarelli,"" Dora Di Mauro,' Marilena Garrubba,' and Carla Mastrorilli’

‘Clinica Pediatrica, Dipartimento di Medicina Clinica e Sperimentale, University of Parma, Parma, ltaly
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G5. Diagnostic Criteria for Functional Diarrhea
Must include all of the following:

1. Daily painless, recurrent passage of 4 or more
large, unformed stools

2. Symptoms last more than 4 weeks
3. Onset between 6 and 60 months of age

4. No failure to thrive if caloric intake is adequate

o AUL@LAEYOUEVN OXEON LE aAAgpyia
* FODMAPS?
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G7. Diagnostic Criteria for Functional Constipation ~i—

Must include 1 month of at least 2 of the following in 1 . ‘
infants up to 4 years of age: (:6. Diagnostic Criteria for Infant Dyschezia

1. 2 or fewer defecations per week

Must include in an infant <9 months of age:

. History of excessive stool retention

2

3. History of painful or hard bowel movements 1. At least 10 minutes of straining and crying before
4

5

. History of large-diameter stools successful or unsuccessful passage of solt stools

. Presence of a larpe fecal mass in the rectum 7 No other health pt‘ﬂ|J|EIII5

In toilet-trained children, the following additional
criteria may be used:

6. At least 1 episode/week of incontinence after the
acquisition of toileting skills

7. History of large-diameter stools that may obstruct
the toilet




CrLiNicAL GUIDELINE @

Evaluation and Treatment of Functional Constipation in
Infants and Children: Evidence-Based Recommendations
From ESPGHAN and NASPGHAN

M.M. Tabbers, C. DiLorenzo, M.Y. Berger, C. Faure, M.W. Langendam, S. Nurko,
A. Staiano, Y. Vandenplas, and M.A. Benninga

# loTopIKO aAAepylag 0TO yAAa cuvdEETAL Ue
AELTOVPYIKT] SUOKOLALOTNTA GTNV TTadLKN NAK{a

(11) Routine allergy testing to diagnose cow’s-milk
allergy is not recommended in children with
constipation in the absence of alarm symptoms.

(12) Based on expert opinion, a 2- to 4-week trial of
avoidance of CMP may be indicated in the child with
intractable constipation.
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Diagnostic Approach and Management of
Cow’s-Milk Protein Allergy in Infants and Children:
ESPGHAN Gl Committee Practical Guidelines JPGN 2012
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# ITIiBavoroyeiton 1) VTOTTN TPOPT KO 1] TOGOTNTA TOV TPOKAAEGE
TNV avTiopaon

* Extiparon o ypdvog mov pecoAdfnce amd tn ANyn e Tpoeng
LEYPL TNV EKONAMGCT TNG AVTIOPACTG

+ [eprypoagn countopdtov Kot Bapovtnta

+ Kataypagetal av £xel emavainedel mapduoo avtiopacn

# OTKOYEVELNKO 1GTOPIKO OTOTLOG
* Tovéag N adedpoc 20-40%
* AVO YOVEICG 40-60%




EPTAXTHPIAKOX EAEI' XOX

Y

AepuoTikég dokipooieg evooemdeputdtkov voyuov (Skin prick test)
E1dwd IgE avticopata opod (RAST —CAP FEIA)

Y

Agpposmdepuikéc dokipaoisg (patch test)
Evoookonnon-Bloyia




EPITAXTHPIAKOXZ EAEI XOX

vuypov (sKin prlck test) =
+ E1dwd IgE avticopato opod (RAST-CAP FEIA)

Table 2
Suggested predictive values of sIqE and SPT for selected food allergens
-§0% react (62) ~95% react (> 2 years of age) (61, 62) -86% react (< 2 years of age) (63-65)
Milk SlgE = 2 KUy §10F = 19 kUt $10E = 5 KUy
SPT & 8-mm wheal SPT = 6-mm wheal
Egg SlgE = 2 kUy! S0 = 7 KU1 $10E = 2 kU
SPT = 7-mm wheal SPT = 5-mm wheal
Peanut ~ $IgE = 2 kUVI {convincing history) SI0F = 14 KU/ -
SIgE = 5 KU/ (unconvincing history) PST = 8-mm wheal SPT = 4-mm whea

ASPT, dependant upon extracts and technique utiized.
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Agpuoemdepuikéc dokipaciec (atopy patch test)

Atopy Patch Test, Total IgE, and Intradermal
Tests

Although there may be a role for the atopy patch test in the
future in children with negative CMP-specific IgE (36—-38), there is
no agreement on standardization on the preparation and application
of antigen. In addition, reading the test is difficult and remains
subjective. For this reason, the ato h test cannot be -
mended at the present time (1).

Neither the determination of total IgE nor the ratio of specific
IgE to tﬂtiﬂﬂmmmh&
diagnostic workup of CPMA (39). Intradermal testing should not be

performed because it carries a risk of systemic allergic reaction in
highly sensitized individuals (1).
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* Emipova countoupota
* AVETOPKT) oVATTUEN
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Endoscopy and Histology

In patients with otherwise unexplained significant and

r

persistent gastrointestinal symptoms, failure fo thrive, or iron-
deficiency anemia, upper and/or lower endoscopies with multiple
biopsics are appropriate; however, macroscopic lesions and histo-
logical findings, such as mucosal atrophy or eosinophilic infiltrates,
are neither sensitive nor specific for CMPA (41), and these should
be interpreted in the context of medical history and oral challenges.

The diagnostic yield of these procedures is higher for finding
diagnoses other than CMPA.
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Type of Milk and Dose

doses of I, 3.0, 10.0, 30.0, an may be given at 30-minute
intervals (51,52)). If severe reactions are expected, then the challenge
should begin with minimal volumes (eg, stepwise dosing of 0.1, 0.3,
1.0, 3.0, 10.0, 30.0, and 100 mL given at 30-minute intervals). If no
reaction occurs, then the milk should be continued at home every day
with at least 200 mL/day for at least 2 weeks. The parents should be
contacted by telephone to document any late reactions.



Test Conditions in In- and Outpatient Settings

The following conditions are mandatory when performing
oral challenges:

1. The patient must be under medical supervision.

2. Severe anaphylaxis can be treated effectively at any time.

3. Patients should be observed for at least 2 hours following the
maximum dose (1f there are any clinical reactions, then medical

supervision should be continued as appropriate).

4, Infants should only be tested 2 to 3 hours after their last meal,
that 1s, not on a full stomach and not after overnight fasting,
because the latter can cause distress as only small amounts of
milk are given in the first titration steps.

5. Intravenous access is only necessary in selected cases, but
always if a severe or systemic reaction is likely.

Challenges should be preferably carried out in a hospital
setting under the following circumstances:

Nocokouelo 1. A history of immediate allergic reactions (9)
2. Unpredictable reaction (eg, infants with positive specific IgE
~“Who have never been exposed to cow's milk or have not been
given cow's milk for a long time)
3. Severe atopic eczema (due to the difficulty in accurately
assessing a reaction)
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In cases of n{:-nsp&mﬁc symptoms with a low risk of CMPA
or a high likelihood for non—IgE-mediated immune response due
to CMPA (eg, frequent regurgitation, constipation, bloody stools),
allergy tests for CMPA are not cost-effective as part of the primary
diagnostic workup (22,24,55,56). If, however, diagnostic allergen
elimination is effective and a subsequent CMP challenge is positive,
then an allergy test may be carried out to assess the risk of
an immediate reactiON 90 HCT ClIEICTECS 40 Ullcl a Prognosis
for the development of tolerance. If the oral challenge test is
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Non-breast-fed Infants

In non—breast-fed infants, cow’s-milk—based formula and
supplementary foods containing CMP or other unmodified animal
milk proteins (eg, goat's milk, sheep’s milk) should be strictly
avolded (48,49). If the first feeds with cow’s-milk—based formula
in a breast-fed infant cause symptoms, the infant should return to

I exclusive breast-feeding without any elimination in the maternal

diet. "An" climination diet in iormala-ied infants usually starts

with an extensively hydrolyzed infant formula (eHF) with proven
efficacy in infants with CMPA (9,48). In infants with extremely

severe or life-threatenineg svmptoms. an AAF mav be considered as

1. Xe OnAdlovta mov euav((ovv CUUTTWUATA LLE TNV El0AYWYN] TOU £EVOU YAAQKTOG
, OlakOTToue To EEvo YdAa Xwp(g va artoKAE(OVLE T YAAAKTOKOULKA 0T UNTEPQ

2. EKTEVWG UOPOAVUEVO YAAQ Kol LOVO OE GOPBAPEG-OLVAPUAAKTIKEG AVTIOPACTELS YAAQ
LLE apLvogEa



Substitute Formulae That Are Considered to Be
Unsafe or Not Nutritionally Adequate in Infants
With CMPA

Partially hydrolyzed formulae based on CMP or other

- mammalian protein are not recommended for infants with CMPA
(48,49). There is no evidence that probiotics and prebiotics have a

role in the treatment of CMPA (72). Although there may be a role in

the primary prevention of allergy, this is not the focus of this article.

‘ Industrial juices made of soy, rice, almond, coconut, or
chestnut are improperly called *‘milks.”” They are totally unsuitable

to meet infant nutritional needs and should therefore not be used.

1. OXlydAata HA

2. OXITMPOBIOTIKA yla Bepameia

2. OxL ydAata dAAwy BnAacTtikwy, odylag (putowdyoug),
pulov,apvyddAov, Kapvudag
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Table 1 General characteristics of infant formulas for CMA

CMA infant formula composition

Energy Similar to HM
Proteins Within normal recommended ranges, but CMP are hydrolysate, or whole proteins different
than human milk proteins; some supplemented W Tysmie, tTCoNTE OF Uypopian
Fats Only 15 % have a-linolenic acid in similar amounts than HM; 31 % have more linoleic acid
than HM; 46 % do not include DHA; cne includes 25 % palmitic acid in beta position.
Carbohydrates 70 % of special formulae are without lactose; all have a content of carbohydrates higher than HM
Micronutrients Fe <than in HM (risk of iron-deficiency). Content of other minerals should be reviewed considering other factors.
Vitamins A, E, D Need to be reviewed the doses depending on other factors (>25 % of children consumed <2/3 of the RDI of (g,
Vitamins D and E).
Nucleotides 77 % have nucleotides
Choline Big variability in choline levels between different formulze.
Taurine 92 % have taurine
Carnitine 92 % have camitine
Prebiotics 15 % include FOS/GOS

Probiotics 8 % include probiotics
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2 VUTEPACLLOLTOL

= 2aen oyvooTikd kprtnplo Qo tpemel va epapprolovrot

* H doxipuacio aropuyng kot o€ 4 efoouddeg n ooKiuacio
TPOKANONG amoTELOVV TOV PAGIKO LG OLOYVMOGTIKO
EPYOAELD Y10l TN COGTN OLAYVMOGT) 101ME GTO GLUTTM LT
0TO TO TEMTIKO.



