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Abstract
The term food allergy refers to the immune reaction (mediated by IgE or otherwise) that deve-

lops in response to the ingestion of a concrete type of food. Among the different potential ma-

nifestations of an allergic reaction, those exclusively affecting the gastrointestinal system are 

described.

In recent years, the study of non-IgE-mediated food allergy has grown in relevance. These disor-

ders are almost always of a transient nature, inherent to (though not exclusive of) nursing in-

fants, and with gastrointestinal symptoms that may have variable repercussions upon the nutri-

tional state of the patient.

The prevalence of such reactions is not known, though some studies report that up to 60 % of all 

cases of allergy to cow’s milk proteins (CMPs) are due to non-IgE-mediated mechanisms.

The latency period between the time of ingestion and the appearance of the fi rst clinical mani-

festations is greater than in the case of IgE-mediated reactions, and the underlying immunopa-

thological mechanism has not been clearly established — although it is accepted that T cell 

mediation is involved.

The gastrointestinal problems derived from these delayed or chronic reactions comprise allergic 

proctocolitis, enterocolitis and food protein enteropathies.

These digestive disorders tend to appear in the fi rst months of life, and are of a progressive and 

generally self-limiting nature, with resolution at about two years of age. The most commonly 

implicated food is milk and, in our setting, there have also been reports implicating fi sh, egg 

and rice — although such reactions can be triggered by any protein introduced into the infant 

diet.

These manifestations disappear after removing the causal protein from the diet. When the cau-

sal proteins are CMPs, a highly hydrolysed infant formula is supplied as substitute, and if the 

latter is not tolerated, an elemental amino acid-based formula is prescribed.

© 2008 SEICAP. Published by Elsevier España, S.L. All rights reserved.
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Introduction

In the last few decades, the different allergic disorders have 
grown almost exponentially in the industrialised world. The 
reasons for this increase are not fully known, although a 
number of hypotheses have been proposed. One such hy-
pothesis postulates that excessive measures of hygiene serve 
as a triggering factor causing the insuffi ciently stimulated 
host immune system to defend the body from agents which 

a priori are harmless.
In the case of food allergy, the latest studies show that in 

the United States, up to 4 % of all adults and 8 % of all chil-
dren under three years of age suffer food allergy1,2 — this 
prevalence is much greater than that recorded by Sampson 
fi ve years earlier.3,4 On the other hand, the prevalence of al-
lergy to certain concrete foods is growing at an alarming 
rate; this is the case of peanut allergy, which has doubled in 
frequency in the last fi ve years in North America.5 The Aler-
gologica 2005 study collects the data related to the Spanish 
population, and concludes that in this country that almost 
one out of every 10 children under four years of age, and 2 % 
of all adults, suffer some allergic reaction to food pro-
teins.6

Recently, the European Academy of Allergy and Clinical 
Immunology (EAACI) published a position document, revising 
the nomenclature of allergic processes. A series of terms 
were proposed for use, independently of the target organ 
involved and of the age of the patients experiencing allergic 
disease. The document in question is based on current 
knowledge of the mechanisms that trigger and mediate in 
allergic reactions7 (Table I).

The term food allergy refers to the immune reaction (me-
diated by IgE or otherwise) that develops in response to the 
ingestion of a concrete type of food. In this sense, food al-
lergy represents an abnormal response of the immune sys-
tem of the gastrointestinal mucosa to antigens arriving via 
the oral route.

The manifestations of food allergy can range from very 
mild situations to severe shock. In addition, different organs 
or systems can be affected, such as the oral cavity; gastroin-
testinal tract; skin; respiratory system; and cardiovascular 
system. Of the different manifestations that can be trig-
gered as a result of an allergic reaction, description is made 
of those exclusively affecting the gastrointestinal system.8 
Regardless of the immune mechanism involved, the differ-
ent presentations of gastrointestinal hypersensitivity are 

clinically quite similar, as they share many symptoms, al-
though they tend to differ in terms of the timing of onset, 
severity, and duration.9

From the pathogenic perspective, in most allergic reac-
tions of the digestive tract the immunological nature of the 
manifestations is not demonstrated, only assumed. The only 
clearly identifi ed mechanism refers to immediate hypersen-
sitivity reactions mediated by IgE antibodies, with the acti-
vation of mast cells (also known as type I reactions). Delayed 
or late non-IgE-mediated type IV immune reactions in turn 
are the result of cellular mechanisms that prove diffi cult to 
demonstrate. There are also other immune reactions to foods 
that can implicate several IgE-mediated and non-IgE-medi-
ated pathogenic mechanisms.10,11

From the pathogenic perspective, food allergy reactions 
can be classifi ed into three groups:9,10

IgE-mediated reactions

The symptoms in this case develop minutes or even seconds 
after ingestion of the causal food, and practically always 
within the fi rst two hours after ingestion. The different re-
ported manifestations range from immediate gastrointesti-
nal hypersensitivity to oral allergy syndrome or anaphylaxis. 
The underlying pathogenic mechanism has been well estab-
lished and involves type I reactions with the intervention of 
IgE antibodies specifically targeted to a concrete food. 
These reactions are easily demonstrated by immediately 
readable skin tests, with serum quantitation of the antibody 
titres.

Mixed IgE-mediated / IgE-non-mediated reactions

These reactions comprise the primary eosinophilic gastroin-
testinal disorders: oesophagitis, gastroenteritis (gastritis/
enteritis) and eosinophilic colitis. Although the precise etio-
pathogenic mechanism is not clear, there is evidence to sug-
gest an allergic basis for these disorders. Their prevalence 
in the industrialised world has experienced an increase com-
parable to the growth of allergic problems in the western 
population, and approximately 81 % of the affected patients 
are atopic. The diagnosis is based on the presence of three 
criteria: gastrointestinal symptoms, an eosinophilic infi l-
trate in one or more gastrointestinal regions, and the ab-
sence of any other potential cause of tissue eosinophilia. 
Peripheral eosinophilia is found in over 50 % of these cases.

Table I. Classifi cation of gastrointestinal food hypersensitivity

IgE Non-IgE

Immediate GI hypersensitivity

Oral allergy syndrome

Eosinophilic allergic esophagitis

Eosinophilic allergic gastritis

Eosinophilic allergic gastroenterocolitis

Enterocolitis induced by proteins

Proctocolitis induced by proteins

Enteropathy induced by proteins

Celiac disease



38 Boné J et al

Non-IgE-mediated reactions

In recent years, the investigation of non-IgE-mediated food 
allergy has grown in relevance, and has been the subject of 
many works and publications. These disorders are almost al-
ways of a transient nature, inherent to (though not exclu-
sive of) nursing infants, and with gastrointestinal symptoms 
that may have variable repercussions upon the nutritional 
state of the patient.

The current prevalence of such reactions in the paediatric 
population is diffi cult to establish, although some studies 
report that up to 60 % of all cases of allergy to cow’s milk 
proteins (CMPs) are due to non-IgE-mediated mechanisms.1

The latency period between the time of ingestion and the 
appearance of the first clinical manifestations is greater 
than in the case of IgE-mediated reactions, and the underly-
ing immunopathological mechanism has not been clearly es-
tablished — although T cell mediation is accepted to be 
involved. The gastroenteropathies derived from these de-
layed or chronic reactions comprise allergic proctocolitis, 
enterocolitis and food protein enteropathies.

These digestive disorders tend to appear in the first 
months of life, and are of a progressive and generally 
self-limiting nature, with resolution at about two years of 
age. The most commonly implicated food is milk and, in our 
setting, there have also been reports implicating fi sh, egg 
and rice — though such reactions can be triggered by any 
protein introduced in the infant diet.

Proctocolitis is characterized by the presence of red blood 
mixed with the stools in healthy breastfed infants or infants 
receiving artifi cial formulas, and subsides after withdrawal 
of the milk proteins, or upon introducing special formulas 
(with hydrolysed proteins, or based on amino acids). The 
underlying mechanism is not known, though IgE is clearly 
not implicated. Endoscopy is known to show focal or diffuse 
colitis, with oedema and erosions. The biopsy reveals eosi-
nophil infi ltration and occasionally lymphoid nodular hyper-
plasia.

Enterocolitis is characterized by incoercible vomiting that 
can be accompanied by diarrhoea, leading to dehydration 
and hypotension, and even lethargy and shock. These mani-
festations improve with intravenous fl uid therapy, and the 
condition disappears when the causal protein has been elim-
inated from the diet. When CMPs are the cause, a highly 
hydrolysed infant formula is supplied as substitute, and if 
the latter is not tolerated, an elemental amino acid-based 
formula is prescribed. The underlying immune mechanism is 
mediated by T cells.

In an in vitro study, Van Sickle et al.12 observed that in 
children with protein-induced enterocolitis syndrome, pe-
ripheral blood mononuclear cell stimulation by the causal 
antigen induced greater cell proliferation than in children 
with negative test fi ndings. Examined retrospectively, these 
data point to the presence of an immunologically mediated 
response (allergy) rather than intolerance (food hypersensi-
tivity without an immune basis). Hoffman13 also reported a 
lymphocyte proliferative response in affected children, 
though without significant differences versus the control 
group. In any case, the physiopathological ramifi cations and 
clinical implications of these fi ndings remain unclear. Some 
authors such as Heyman14 postulate a T cell-mediated re-
sponse, in which proinfl ammatory cytokine (TNF-�) release 

would alter tissue permeability. In this way, increased pas-
sage of the antigen into the submucosa would be favoured, 
followed by the activation of antigen-specifi c lymphocytes. 
In patients with cow’s milk-induced gastrointestinal reac-
tions, increased concentrations of TNF-� have been found in 
stools following a positive milk test.15 Chung et al.16 record-
ed an increased presence of TNF-� in children with villous 
atrophy compared with those showing no such atrophy, and 
with the control group. It is known that the regulatory cy-
tokine TGF-�1 protects the epithelial barrier of the gas-
trointestinal tract against the penetration of foreign 
antigens. A reduction also has been reported in the type 1 
(but not type 2) TGF-�1 receptor population in duodenal 
biopsies of patients with enterocolitis. In any case, further 
studies are needed to establish the immune basis of these 
diseases, and in this context a defi cient TGF-�1 response 
and an excessive TNF-� response may be important factors 
to be taken into account.

The food protein enteropathies are characterized by 
chronic diarrhoea, vomiting and arrested body weight gain. 
In the same way as in the above-mentioned disorders, cel-
lular immune mechanisms intervene — in this case causing 
patchy and nonspecific inflammation and damage to the 
walls of the digestive tract. Untreated children develop tis-
sue changes, with moderate or intense partial atrophy and 
moderate intraepithelial lymphocyte infi ltration (without 
eosinophils). An increase is seen in the activated CD4+ cell 
count within the lamina propria of the mucosa of the small 
bowel, as well as an increased presence of intraepithelial 
CD8+ cells.3 These tissue changes lead to protein-losing en-
teropathy, with secondary hypoalbuminemia, complement 
depletion, oedemas, anaemia and other signs of denutrition. 
The incidence of such disorders appears to have decreased 
in recent years. The most common causal food is cow’s milk, 
although there have been reports involving soy, egg, fi sh and 
cereals. Cow’s milk enteropathy usually resolves at around 
two years of age, although in some cases the problem may 
persist throughout childhood.11,17

Celiac disease (CD) would be the variant triggered by glu-
ten proteins (gliadins, secalins, hordeins, and possibly 
avenins), found in genetically susceptible individuals and 
characterized by severe atrophy of the proximal small bowel 
mucosa. Such intolerance is permanent, and the intestinal 
mucosal damage results in impaired absorption and nutrient 
utilisation (basic elements, salts and vitamins). The clinical 
and functional repercussions in turn depend on the age and 
physiopathological conditions of the patient. It seems that 
factors such as the absence of breastfeeding, the ingestion 
of large doses of gluten, and the early introduction of cere-
als in the diet of susceptible infants could be risk factors for 
CD. The clinical characteristics of CD vary according to pa-
tient age at presentation. In this sense, intestinal manifes-
tations and slowed body weight and height gain are more 
common when the diagnosis is established in the fi rst years 
of life. However, when the disease develops later in child-
hood, extraintestinal symptoms appear in the form of low 
height, delayed puberty, ferropenic anaemia, osteopenia, or 
autoimmune diseases associated to CD (thyroiditis, type 1 di-
abetes mellitus, etc.).

Most models of the pathogenesis of CD consider the latter 
to be an immune disorder in which a combination of genetic 
and environmental factors must intervene in order for the 
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disease to develop. A strong association has been found be-
tween the genes that encode for the class II HLA molecules 
and CD. Specifi cally, the heterodimer molecule DQ2 (alleles 
DQA1*0501 B1*0201) has been shown to be present in 95 % of 
all affected patients.

Celiac disease may be clinically silent or even latent, with 
an initially normal intestinal mucosa despite the consump-
tion of gluten, in certain genetically susceptible individuals. 
Malignization is the most serious potential complication, 
and is determined by the sustained presence of gluten in the 
diet, even in small amounts. Thus, a strict gluten-free diet 
is the key to the management of CD, and must be recom-
mended for the full life of the patients, regardless of wheth-
er they have symptoms or not. A strict gluten-free diet leads 
to the disappearance of the clinical manifestations and 
functional alterations, with normalisation of the intestinal 
mucosa.10

Gastrointestinal manifestations 
of non-IgE-mediated food allergy: 
proctocolitis and enterocolitis

Allergic proctocolitis

Allergic proctocolitis was fi rst described by Rubin18 in 1940, 
and subsequently by Gryboski19,20 in 1966 and 1967. This dis-
order is characterized by infl ammatory alterations of the 
colon and rectum, secondary to an immune reaction trig-
gered by the ingestion of foreign proteins. The prevalence 
and natural history of allergic proctocolitis is not clear, 
though its frequency appears to be increasing in our setting, 
even in infants who are exclusively breastfed.21

The clinical picture develops in the fi rst weeks or months 
of life (neonates and infants between 2 days and 3 months 
old, and practically always within the fi rst 6 months of life). 
The symptoms are always gastrointestinal and comprise rec-
tal bleeding, in most cases associated to diarrhoea with mu-
cus — although the stools may also appear normal. 
Haemorrhage can range from small spots of blood mixed 
with the stools to abundant bleeding (rectorrhagia). Bloody 
stools can increase gradually, with the erratic appearance of 
blood for several days, followed by the presence of blood in 
most bowel movements, until the causal agent is withdrawn. 
The general condition of the child is not affected, there is 
no arrest or loss of body weight, and abdominal palpation 
reveals no alterations.10,21,22

The laboratory test results are normal in most infants, 
though it is possible to detect discrete alterations in the 
form of anaemia, hypoalbuminaemia or peripheral eosi-
nophilia in isolated cases.

A number of foods have been associated to allergic colitis 
(soy, fi sh, egg, wheat, etc.), although cow’s milk is implicated 
in almost all cases. Approximately 60 % of all cases of procto-
colitis are found in breastfed children.23-26 The triggering al-
lergens in these cases are CMPs excreted in breast milk after 
the ingestion of dairy products by the mother. As a rule, the 
most allergenic protein is �-lactoglobulin.27 The rest of the 
affected patients correspond to infants fed formulas contain-
ing CMPs or soy. Odze28 reported that up to 30 % of all patients 
are allergic to both proteins (i.e., CMPs and soy).

The risk factors for the development of allergic colitis are 
an immature immune system, altered intestinal permeabil-

ity and other factors that activate focal immune function, 
such as genetic susceptibility in combination with particu-
larly sensitising foods (milk, egg, fi sh, nuts, soy).26

Unfortunately, there are no non-invasive, specifi c diagnos-
tic tests, and the existing laboratory or biochemical tech-
niques lack the required specificity and sensitivity. 
Ultrasound is able to evidence thickening of the mucosa. 
The skin tests and specifi c IgE titres are negative. The diag-
nosis is fundamentally based on a detailed case history and 
patient response to the elimination of suspect proteins from 
the diet (generally cow’s milk), after ruling out other possi-
ble explanations for the clinical manifestations such as in-
fection, necrotizing enterocolitis, or anal fissures or 
invagination. Most cases are diagnosed and treated on an 
empirical basis. In these children, re-exposure (provocation 
test) should be contemplated in order to confi rm the diag-
nosis. Xantacos29 confi rmed allergic proctocolitis via endos-
copy and biopsy in only 64 % of healthy infants consulting for 
rectal bleeding. Rectosigmoidoscopy and biopsy are not re-
quired on a routine basis, provided that the patient responds 
well to withdrawal of the protein in question. If this is not 
the case, however, then at least endoscopy must be carried 
out. The endoscopic fi ndings comprise an oedematous and 
erythematous mucosa with possible superfi cial erosions or 
ulcerations, bleeding and lymphoid nodular hyperplasia. The 
affected surfaces (particularly descending zones and sig-
moid colon) alternate with healthy areas (patched lesions). 
The histological study of the rectal biopsy reveals an eosi-
nophilic infi ltrate in the full thickness of the mucosa and 

lamina propria (over 20 cells per high-magnifi cation fi eld) 
and, less frequently, cryptic abscesses.24,26

Treatment consists of eliminating the suspect proteins 
from the diet (generally CMPs). In the case of breastfed in-
fants, if the desire is to maintain breastfeeding, the sup-
pression of dairy products from the maternal diet will 
gradually resolve the symptoms in most patients. In isolated 
cases a soy and egg exclusion diet is also needed. If the con-
dition does not begin to subside within 48-72 hours, a hydro-
lysed protein infant formula should be considered, and if 
this does not improve the situation then an elemental amino 
acid-based formula is indicated. In infants fed artifi cial for-
mulas, the introduction of a special formula is indicated. 
The recommendation in this case is a hydrolysed protein for-
mula (it should be remembered that 30 % of all patients with 
reactions to CMPs also react to soy proteins), and if this 
proves ineffective, then an elemental formula (amino acids) 
is advised.

These treatment measures are only temporary, since it 
must be taken into account that proctocolitis is a benign and 
self-limiting disease in which the infants by one year of age 
are able to tolerate a free diet, and the long-term prognosis 
is excellent30 (Table II).

Food protein-induced enterocolitis

Enterocolitis syndrome induced by food proteins usually de-
velops in the fi rst six months of life. The condition generally 
manifests with diarrhoea as the most common problem, 
ranging from soft and abundant stools to liquid and explo-
sive diarrhoea. Some patients may experience very intense 
vomiting and diarrhoea 2-3 hours after ingestion, and in the 
most severe cases the situation leads to dehydration, arte-
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rial hypotension, lethargy (15-20 %) or even shock.31 Colon 
participation would give rise to blood in stools. The infants 
can also present irritability and abdominal bloating of a non-
specifi c nature, or a fl attened ponderal curve. There may be 
signs of malabsorption and arrested growth.10,23

The symptoms seen in nursing infants with protein-in-
duced enterocolitis are similar to, but more severe than, 
those of protein-induced enteropathy. Since both bowels 
(large and small) are usually affected, the term “entero-
colitis” is used. Other possible causes of non-allergic ente-
rocolitis (infectious, neonatal enterocolitis) must be ruled 
out in all cases.21

The most frequently implicated food is cow’s milk. In 
these cases, the symptoms appear in the fi rst months of life, 
and generally in a gradual manner. Breastfeeding appears to 
be a protective factor against food protein enterocolitis. To 
date there have been no reports of the condition manifest-
ing in infants who are exclusively breastfed; indeed, the 
acute disorder manifests when cow’s milk is introduced in 
the infant diet. However, when artifi cial formulas are used 
from the fi rst days of life, the symptoms appear in a more 
insidious manner — affecting the progression of body weight 
and height, and inducing hypoalbuminaemia, together with 
the characteristic vomiting and diarrhoea.

In addition to cow’s milk, cases of enterocolitis have been 
associated to soy proteins and solid foods such as egg, leg-
umes, oats, rice, barley, potato, squash, fi sh, chicken and 
turkey. In some cases the patients concomitantly exhibit re-
activity to more than one food.32-34

The diagnosis of food protein enterocolitis is based on the 
case history and on the patient response to withdrawal of 
the causal allergen. The endoscopy fi ndings and intestinal 
biopsy results obtained in some patient series have reported 
only nonspecifi c alterations. Cryptic abscesses appear in the 
colon, along with a diffuse infl ammatory infi ltrate with the 
presence of plasma cells. The small bowel in turn shows wall 
oedema, acute infl ammation, and mild villous atrophy. Some 
cases may present focal erosive gastritis and oesophagitis, 
with important eosinophilia and more accentuated villous 
atrophy.35,36

The blood tests may exhibit eosinophilia without other 
characteristic alterations. This fi nding and the concomitant 
worsened patient general condition and lethargy may lead 

us to suspect the start of sepsis. The more severe cases ex-
hibit hyponatremia, acidosis and even metahaemoglobinae-
mia. The latter is related to increased haem group oxidation 
due to an increase in intestinal nitrite levels secondary to 
lesser catalase activity during the infl ammatory process.37 
The stools may contain blood or prove reducer-positive. The 
skin tests and specifi c IgE antibodies are typically negative,34 
and in those cases which prove positive (a small proportion), 
the probability of developing tolerance may be lower.38

Diagnostic confi rmation is based on resolution of the clini-
cal picture after withdrawing the causal food, and on reap-
pearance of the manifestations on repeating oral exposure. 
Such testing must always be performed under medical su-
pervision in the hospital setting, and in severe cases, an in-
travenous catheter must be placed fi rst.

Recommended treatment consists of hydrolysed proteins, 
which offer a favourable course in practically all cases. It 
should be remembered that 50 % of the children who react 
to CMPs will also react to soy proteins — as a result of which 
hydrolysed proteins should be indicated directly as first 
choice. In those infants which fail to respond favourably to 
such measures, and also react to hydrolysed proteins, an 
elemental amino acid-based formula should be provided.39

Treatment of the acute process involves the administra-
tion of intravenous fl uids. Corticosteroids may help arrest 
the cellular immune response that appears to be implicated 
in the process, and are considered useful in patients with a 
history of very severe reactions. Exceptionally, adrenalin or 
antihistamine dosing may be necessary due to the possibility 
of concomitant IgE-mediated allergy or serious cardiovascu-
lar reactions.

An important consideration is patient and family educa-
tion regarding the preventive measures needed to avoid the 
causal foods, and as refers to the actions to be taken in the 
event of accidental ingestion.

If the disease is produced by CMPs, resolution tends to oc-
cur at about one year of age, while in the case of other 

Table II. Principal characteristics of allergic proctocolitis

—  Usually appears in fi rst 6 months of life

—  Blood streaks found in loose stools ± diarrhoea 

in nursing infants in good general condition

—  Usually appears in breastfed children or infants given 

formulas: cow’s milk or soy

—  Diagnosis is based on the case history 

(skin testing and specifi c IgE prove negative)

—  Treatment consists of eliminating the causal protein, 

with symptoms resolution in 48-72 hours

—  Tolerance of the allergen generally occurs 

by one year of age

Source: Maloney J, Nowak-Wegrzyn A. Pediatr Allergy Immunol 
2007;18:360-7.

Table III. Principal characteristics of food-induced 

enterocolitis syndrome

—  Usually found in nursing infants given formula; not seen 

in breastfed infants

—  Soon after exposure (acute onset), intense vomiting is 

seen (after 2-3 hours), with important dehydration and 

lethargy (15-20 %)

—  Slowed weight gain with hypoalbuminaemia when 

manifesting gradually (chronic)

—  Disappearance of symptoms after withdrawing causal 

food agent

—  Skin testing and specifi c IgE prove negative

—  Treatment of acute reactions with intense intravenous 

hydration (fl uid therapy)

—  Reintroduction of suspect food under specialist 

supervision and with intravenous access

—  Reactivity normally disappears with age

Source: Maloney J, Nowak-Wegrzyn A. Pediatr Allergy 
Immunol 2007;18:360-7.
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causal foods such as fi sh, chicken or rice, the disorder may 
persist throughout infancy.

The children typically acquire tolerance of the causal food 
with increasing age (mostly towards 2-3 years of age), 
though a small proportion of subjects may maintain hyper-
sensitivity throughout infancy.40 Reintroduction of the causal 
food must be done in the hospital setting, with the prepara-
tion of a venous access and fl uid therapy, in order to ensure 
prompt treatment in the event of clinical reactivity (Ta-
ble III).

Food protein-induced enteropathy

Food protein-induced enteropathy tends to develop in the 
fi rst two years of life, although most affected children de-
velop the symptoms before 12 months of age.11

Clinically, the condition manifests as diarrhoea and vomit-
ing in the nursing infant, a few weeks after introducing the 
causal food. The patients often develop malabsorption syn-
drome, which affects the progression of body weight and 
height (the former generally being more affected than the 
growth in height).17 In some cases associated protein-losing 
enteropathy is observed, with hypoalbuminaemia, oedemas 
and increased serum �1-antitrypsin levels.41

The most common causal food is cow’s milk, though there 
have been cases attributed to soy, rice, chicken, egg and 
fi sh.32,33,42

The clinical manifestations and pathogenesis of food pro-
tein-induced enteropathy are very similar to those of celiac 
disease. However, unlike the latter, food protein enteropa-
thies resolve at about two years of age and do not entail an 
increased risk of malignization of the intestinal lesions.43

The histopathological and immune studies indicate cellu-
lar immune-mediated damage of the intestinal mucosa, 
though the mechanism is not well known. The laboratory 
tests often evidence malabsorption with moderate anaemia, 
ferropenia, hypoproteinaemia or vitamin K defi ciency. Most 
patients suffer moderate steatorrhoea and lactose intoler-
ance, which improve upon withdrawing the causal food.17

The intestinal biopsy in turn shows patchy lesions with 
variable grades of villous atrophy, crypt hyperplasia, an in-
creased presence of intraepithelial lymphocytes and, in 
some cases, a mild eosinophil infi ltrate.44

The immunohistochemical study in turn shows an increase 
in activated CD4+ cell count in the lamina propria of the 
small bowel, along with intraepithelial CD8+ cells that nor-
malise with the exclusion diet and return to levels similar to 
those observed before provocation.17

In the same way as in proctocolitis and enterocolitis 
caused by food proteins, no increased titres of specifi c IgE 
against the causal food are seen. Thus, the skin tests and 
serum IgE determinations are nonspecifi c in the absence of 
an associated IgE-mediated food allergy disorder.45

The diagnosis is based on the combination of a detailed 
case history and the provocation tests. An intestinal biopsy 
may provide information of use in application to the diagno-
sis and follow-up.

Treatment consists of withdrawing the causal food from the 
patient diet. When CMPs are responsible for the problem, ex-
tensively hydrolysed or soy formulas should be provided — 
though it must be remembered that up to 15 % of all affected 
children can develop symptoms in response to this food.

References

 1. Muñoz-Furlong A, Sampson HA, Sicherer SH. Prevalence of 

self-reported seafood allergy in U.S. (abstract). J Allergy Clin 

Immunol. 2004;113(suppl):S100.

 2. Bock SA. Prospective appraisal of complaints of adverse reac-

tions to foods in children during the 3 years of life. Pediatrics 

1987;79:683-8.

 3. Sampson HA. Food Allergy. Part 1: immunopathogenesis and 

clinical disorders. J Allergy Clin Immunol 1999;103: 717-28.

 4. Sampson HA. Food Allergy. Part 2: diagnosis and management. J 

Allergy Clin Immunol 1999;103: 981-99.

 5. Sicherer SH, Muñoz-Furlong A, Sampson HA. Prevalence of pea-

nut and tree nut allergy in the United States determined by 

means of a random digit dial telephone survey: a 5-year fol-

low-up study. J Allergy Clin Immunol. 2003;112:1203-7.

 6. Alergológica 2005. Factores epidemiológicos, clínicos y socio-

económicos de las enfermedades alérgicas en España en 2005. 

Madrid: Luzán SA, 2006.

 7. Johansson SGO, Hourihane JO’B, Bousquet J, Bruijnzeel-Koomen 

C, Dreborg S, Haahtela T, Kowalski ML, Mygind N, Ring J, van 

Cauwenberge P, van Hage-Hamsten M, Wüthrich B. A revised no-

menclature for allergy. An EAACI position statement from the 

EAACI nomenclature task force. Allergy. 2001;56:813-24.

 8. Bischoff S, Crowe SE. Gastrointestinal food allergy: New insights 

into pathophysiology and clinical perspectives.Gastroenterolo-

gy. 2005;128:1089-113.

 9. Sampson HA, Anderson JA. Summary and recommendations: 

Classifi cation of gastrointestinal manifestations due to immuno-

logic reactions to foods in infants and young children. J Pediatr 

Gastroenterol Nutr. 2000;30:S87-94.

10. Martín-Estaban M, Polanco I. Enfermedades alérgicas inducidas 

por alimentos no exclusivamente mediadas por IgE. Alergol In-

munol Clin. 2001;16 (Extraordinario Núm 2):79-94.

11. Sampson HA. Update on food allergy. J Allergy Clin Immunol. 

2004;113:805-819.

12. Van Sickle GJ, Powell GK, McDonald PJ, Goldblum RM. Milk and 

soy protein induced enterocolitis: evidence for lymphocyte sen-

sitization to specifi c food proteins. Gastroenterology. 1985;88: 

1915-21.

13. Hoffman KM, Ho DG, Sampson HA. Evaluation of the usefulness 

of lymphocyte proliferation assays in the diagnosis of allergy to 

cow’s milk. J Allergy Clin Immunol. 1997;99:360-6.

14. Heyman M, Darmon N, Dupont C, Dugas B, Hirribaren A, Blaton 

MA, et al. Mononuclear cells from infants allergic to cow’s milk 

secret tumor necrosis factor alpha, altering intestinal function. 

Gastroenterology. 1994;106:1514-23.

15. Benlounes N, Candal C, Matarazzo P, Dupont C, Heyman M. The 

time-course of milk antigen-induced TNF-alpha secretion dif-

fers according to the clinical symptoms in children with cow’s 

milk allergy. J Allergy Clin Immunol. 1999;104:863-9.

16. Chung HL, Hwang JB, Park JJ, Kim SG. Expression of transform-

ing growth factor �1, transforming growth factor type I and II 

receptors, and TNF-� in the mucosa of the small intestine in 

infants with food protein-induced enterocolitis syndrome. J Al-

lergy Clin Immunol. 2002;109:150-4.

17. Savilahti E. Food-induced malabsorption syndromes. J Perdiatr 

Gastroentrol Nutr. 2000;30:S61-S66.

18. Rubin M. Allergic intestinal bleeding in the newborn. Amer J 

Med Sci. 1940;200:385.

19. Gryboski JD, Burkle F, Hillman R. Milk induced colitis in an in-

fant. Pediatrics. 1966;38:299-306.

20. Gryboski JD. Gastrointestinal milk allergy in infants. Pediatrics. 

1967;40:354-62.

21. Armisen A, Sancho B, Almaraz E, Prieto G, Polanco I. Colitis in-

ducida por alergeno alimentario. Presentación de 20 casos. An 

Esp Pediatr. 1996;44:21-4.



42 Boné J et al

22. Sicherer SH. Enterocolitis, proctocolitis, and enteropathy. In: Leung 
DYM, Sampson HA, Geha RS, Szefl er SJ, editors. Pediatric Allergy: 
Principles and practice. St Louis, MO: Mosby; 2003. p. 510-7.

23. Maloney J, Nowak-Wegrzyn A. Educational clinical case series 
for pediatric allergy and immunology: Allergic proctocolitis, 
food protein-induced enterocolitis syndrome and allergic eosi-
nophilic gastroenteritis with protein-losing gastroenteropathy 
as manifestations of non-IgE-mediated cow’s milk allergy. Pedi-
atr Allergy Immunol. 2007;18:360-7.

24. Pumberger W, Pomberger G, Geissler W. Proctocolitis in breast 
fed infants: a contribution to differential diagnosis of hemato-
chesia in early childhood. Postgrad Med J. 2001;77:252-4.

25. Machida HM, Catto-Smith AG, Gall DG, Trevenen C, Scott RB. 
Allergic colitis in infancy: clinical and pathologic aspects. J 
Pediatr Gastroenterol Nutr. 1994;19:22-6.

26. Sierra C, Blasco J, Olivares L, Barco A. Del Río L. Colitis alérgica 
en lactantes exclusivamente amamantados al pecho. An Pedi-
atr. 2006;64:58-61.

27. Kilshaw PJ, Cant AJ. The passage of maternal dietary proteins into 
human breast milk. Int Arch Allergy Appl Immunol. 1984;75:8-15.

28. Odze RD. Wershil BK, Leichtner AM, et al. Allergic colitis in in-
fants. J Pediatr. 1995;126:163-70.

29. Xantacos SA, Schwimmer JB, Melón-Aldana H, Rothenberg ME, Witte 
DP, Cohen MB. J Pediatric Gastroenterol Nutr. 2005;41:16-22.

30. Lake AM. Food-induced eosinophilic proctocolitis. J Pediatric 
Gastroenterol Nutr. 2000;30:S58-S60.

31. Sicherer SH, Eigenmann PA, Sampson HA. Clinical features of 
food protein-induced enterocolitis syndrome. J Pediatr. 1998; 
133:214-9.

32. Vitoria JC, Camarero C, Sojo A, Ruiz A, Rodríguez-Soriano J. En-
teropathy related to fi sh, rice and chicken. Arch Dis Child. 1982; 
57:44-8.

33. Cavataio F, Carroccio A, Montalto G, Iacono G. Isolated rice in-
tolerance: clinical and immunological fi ndings in four infants. J 
Pediatr. 1996;128:558-60.

34. García-Careaga M, Kerner Jr JA. Gastrointestinal manifestations 
of food allergies in pediatric patients. Nutr Clin Practice. 2005; 
20:526-35.

35. Nowak-Wegrzyn A, Sampson HA, Wood RA, Shicherer SH. Food 
protein-induced enterocolitis syndrome caused by solid food 
proteins. Pediatrics. 2003;111:829-35.

36. Sicherer SH. Food protein-induced enterocolitis syndrome: Clin-
ical perspectives. J Pediatric Gastroenterol Nutr. 2000;30:1.

37. Sicherer SH. Food protein-induced enterocolitis syndrome: Case 
presentations and management lessons. J Allergy Clin Immunol. 
2005;115:149-56.

38. Murray KF, Christie DL. Dietary protein intolerance in infants 
with transient methemoglobinemia and diarrhea. J Pediatr. 1993; 
122:90-2.

39. Vanderhoof JA, Murray ND, Kaufman SS, et al. Intolerance to 
protein hydrolisate infant formulas: An underrecognized cause 
of gastrointestinal symptoms in infants. J Pediatr. 1997;131: 
741-4.

40. Sicherer SH. Clinical aspects of gastrointestinal food allergy I 
childhood. Pediatrics. 2003;111:1609-16.

41. Vanderhoff JA, Rosemary JY. Allergic disorder of the gastroin-
testinal tract. Current Opin Clin Nutr Metab Care. 2001;4: 
553-6.

42. Kondo M, Fukao T, Omoya K, Kawamoto N, Aoki M, Teramoto T, 
Kaneko H, Kondo N. Protein-Losing enteropathy associated with 
egg allergy in a 5-month-old boy. J Investig Allergol Clin Immu-
nol. 2008;18(1):63-6.

43. Walter-Smith JA. Cow milk-sensitive enteropathy: predisposing 
factors and treatment. J Pediatric. 1992;121:S11-S115.

44. Maluenda C, Philips AD, Briddon A, Walker-Smith JA. Quantita-
tive analysis of small intestinal mucosa in cow’s milk-sensitive 
enteropathy. J Pediatr Gastroenterol Nutr. 1984;3:349-56.

45. Heine RG. Pathophysiology, diagnosis and treatment of food 
protein-induced gastrointestinal diseases. Curr Opin Allergy Clin 
Inmunol. 2004;4(3):221-9.


	Allergic proctocolitis, food-induced enterocolitis: immune mechanisms, diagnosis and treatment
	Introduction
	Gastrointestinal manifestations of non-IgE-mediated food allergy: proctocolitis and enterocolitis
	References


