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RESUMEN

La alergia alimentaria o hipersensibilidad alimentaria alérgica es la reacción inmunológica adversa causada por mecanismos inmu-
nológicos mediados o no por IgE. Es una enfermedad compleja, influida no sólo por factores de herencia poligenética sino también 
medioambientales. Se han implicado factores de riesgo pre y posnatales, con resultados variables y controvertidos; por tanto, es 
importante basarse en evidencia científica para dilucidar su verdadero papel en esta enfermedad. De los agentes estudiados, los 
principales factores de riesgo asociados con alergia alimentaria son la herencia atópica, la falta de lactancia materna exclusiva por 
al menos tres a seis meses y el destete temprano (antes de los cuatro a seis meses de vida).
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ABSTRACT

Food allergy or allergic food hypersensitivity is defined as an adverse immunologic reaction caused by immunologic mechanisms mediated 
or not by IgE. It is a complex disease influenced by polygenetic heritance and environmental factors. Many risk factors have been inves-
tigated, pre natal and post natal, and variable and controversial results have been obtained. The most important risk factors associated 
with food allergy are atopy, lack of breast feeding at least three to six months and early weaning (before four-six months). 
Key words: adverse food reactions, food allergy, food intolerance.
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Food allergy is a complex disease. Not only 
influenced by polygenic genes but also en-
vironmental factors. This has been one of 
the least studied allergies even though it has 

been recognized as an important problem within western 
countries. It as well as other allergies have been increas-
ing; 3.5 to 4% of Americans are considered to have 
food allergy1 and 4 to 6% of world child population are 
believed to be affected by this. 

Recently a group of experts (TASK FORCE) from the 
European Allergy and Immunology Academy published 
a review with listings of food allergies2 which varies with 
respect to the listings accepted in the US, where side 

effects to food or food hypersensitivity are highlighted 
as any abnormal reaction provoked by the ingestion of 
certain food and can be the result of intolerance to food 
(non allergic food hypersensitivity) or allergic food 
hypersensitivity (food allergy) [figure 1].

Food allergy or allergic food hypersensitivity is 
defined as the adverse reaction caused by immunologic 
mechanisms, which may or may not be mediated by im-
munoglobulin E (IgE).3 It is important to differentiate 
from food intolerance or non allergic food hypersensitiv-
ity, which is an adverse response caused by the host’s 
physiological characteristics,4 for example, metabolic 
disorders (lactase deficiency). Toxic reactions can imi-
tate food hypersensitivity and are provoked by factors 
pertaining to the food such as toxic pollutant (histamine 
from shellfish poisoning) or pharmacological substances 
contained in the food (tyramine in staled cheese). These 
types of reactions can affect any healthy person when 
these substances are consumed in large amounts.3

Food allergy or allergic food hypersensitivity 
manifests clinically in diverse ways, depending on the 
immunologic causing it (figure 2). The most common are 
those measured by IgE, which can affect skin (urticaria, 
angioedema), followed by the gastrointestinal type (oral 
allergy syndrome, vomit, diarrhea, etc.).
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In the last decade studies have focused on protecting 
factors that improve the tolerance to causing agents (al-
lergens), still, the ones that help discover predisposing 
factors to food allergy are very few. The objective of 
this study is to review the main factors implied in food 
allergies.

Figure 2. Risk factors associated to food allergy.

Figure 1. Classification of the adverse food reactions.
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FOOD ALLERGY PREVALENCE

Food allergy prevalence is greater during the first few 
years; it affects nearly 6% of patients under three years 
of age5 and decreases progressively during the person’s 
first decade.

Children with allergic illnesses usually have grater 
prevalence of food allergy, for instance, 35% of chil-
dren with moderate to severe atopic dermatitis have 
food allergy mediated by IgE,6 and between 6% to 8% 
of asthmatic children have wheezes induced by foods 
(table 1).

Based on recent studies, 3.5% to 4% of American 
population have food allergy, the prevalence in the 
Mexican population is not known.2

WHAT SHOULD OUR RECOMMENDATIONS ON 
RISK FACTORS BE BASED ON?

Numerous risk factors that have been though to be 
implied have been researched in food allergies with 
varying and controversial results; therefore, it is im-
portant to have the support with scientific evidence to 
study these.

The European Academy of Allergies an Clinical Im-
munology (EAACI) and the World Health Organization 
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(WHO) propose a classification of two categories I or II 
with evidence level A or B, being the best evidence for 
recommending their results (table 2).7

Then, allergy prevention recommendation should be 
based mainly in randomized and controlled trials, with 
high quality conditions, in real life not being ethical or 
practical, therefore making them inoperable.

STUDIED RISK FACTORS

Prenatal and postnatal factors have been studied (fig-
ure 2).

Prenatal factors
Genetic predisposition
It is believed that in the same way there are genetic fac-
tors related to elevated risk of suffering other allergic 
diseases, there are also genetic factors that predispose 
to food allergy in individuals.

In the case of peanut allergy, a child has seven times 
more risk when having a parent or older brother with the 

same allergy.8 A 64% greater risk is present in the case 
of monozygotic twins when a sibling or parent suffers 
this alteration.9 The influence of genes HLA class II and 
an elevated rate of coincidence in monozygotic twins 
have been shown (64%), in comparison with dizygotic 
(7%) which indicate a strong genetic contribution in 
peanut allergy.

A study showed association between nut allergy and 
polymorphism 6 in a signal transducer and a transcript 
activator.10 Besides, the risk of food allergy being four 
times greater in children with asthmatic parents has been 
proved, this in comparison to normal population.11-13 This 
supports it being an inherit trait with a dominant genetic 
pattern, weather it be recessive or polygenetic, that is as 
pattern with variable expression.

The risk of food allergy is greater in children born 
from parents with a strong family background of atopy. 
In the case of only one parent this corresponds to 50%, 
in both parents this is 70%. In brothers the risk of being 
affected is 10 times greater than the general public.11

Japanese population trial showed association between 
gene IL-10 polymorphism and food allergy.14 Another 
trial conducted in German population identified IL-13 
polymorphism associated to this condition.15-16

Intrauterine sensitization
From week 11 in pregnancy small amounts of IgE are 
produced. In some cases an elevated number of IgE in 

Table 1. Food allergic hypersensitivity 

IgE mediated

Gastrointestinal Oral allergy syndrome
Gastrointestinal anaphylaxis

Cutaneous Urticaria, angioaedema, exanthema 
morbiliforms and erithema

Respiratory Acute rhino-conjunctivitis, bronchial 
spasm

Generalized Anaphylactic shock

Mixed: IgE and cell mediated

Gastrointestinal Eosinophilic allergic oesophagitis, eosi-
nophilic allergic gastroenteritis 

Cutaneous Atopic dermatitis

Respiratory Asthma 

Cell mediated

Gastrointestinal Enterocolitis, proctocolitis and food 
protein-induced enteropathic syndro-
mes; coeliac disease

Cutaneous Contact dermatitis, herpes-like der-
matitis

Respiratory Food-induced pulmonary haemosidero-
sis (Heiner syndrome)

Table 2. Levels and grades in scientific studies

Evidence level
Ia Evidence obtained from meta-analysis 

and randomized controlled trials
Ib Evidence obtained from at least one 

randomized controlled trial
IIa Evidence obtained from at least one 

well designed controlled non random-
ized  trial 

IIb Evidence obtained from at least one trial 
from another sort, well designed and 
almost experimental 

Grade evidence
A Requires at least one controlled trial, 

randomized as part of the bibliography, 
of good quality and with recommendation 
level Ia or Ib

B Requires the disposition of well conduct-
ed clinical trials, without randomization 
(evidence level IIa or IIb)
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the umbilical chord at the moment of birth (> 0.8 UI/
mL) and have been associated to a greater risk of aller-
gies during their life.

Protein caused intrauterine sensitization is suggested 
in the amniotic fluid, which pass through the baby’s skin 
and in a lesser degree through aspiration.17,18

A trial conducted in Vancouver19 with high-risk chil-
dren, identified before birth by having at least one parent 
with allergic disease, determined the concentration of 
IgE in the umbilical chord at moment of birth, with a 
followthrough of 12 months. The authors found that the 
concentration of IgE is a significant predicting factor for 
food allergy urticaria.

Diet during pregnancy
The option of offering a low allergen diet in pregnant 
women is still under discussion. There are different 
postures and recommendations made by the American 
Pediatric Academy (AAP) and the European Society of 
Clinical Pediatric Allergy an Immunology (ESPACI).8 
The AAP does not recommend a diet during pregnancy 
with the only exception of excluding peanuts, while the 
ESPACI and the European Pediatric Gastroenterology 
Society, in a consensus review of prospective studies in 
children with high risk (at least one sibling –parent or 
sibling– with allergy), proved the protective effect differ-
ent dietary programs have in the prevention of allergies 
in food allergy incidence, specially in milk protein.20

Birth through Cesarean section
This could be a food allergy risk factor, due to the colo-
nization delay in the baby’s intestines. In a sample of 
2,803 live babies this factor was studied and what was 
observed was that those born from allergic mothers had 
seven times greater risk of allergy to egg, fish and nuts,21 
according to the observations by parents (p = 0.005) 
and four times greater risk of allergies from the same 
foods, based on the doctor’s observations. In non-allergic 
mothers no significant differences where found between 
a Cesarean and a vaginal birth.

Male gender 
Different studies have pointed out male gender being a 
risk factor in allergic diseases in general, but few assess 
the specific relation with food allergy.

A prospective cohort study22 made in With island 
(UK) included patients in prenatal period and followed 
the babies from birth to the age of four years looking for 
environmental and genetic influence in the appearance 
of allergic manifestations, they conducted cutaneous 
tests positive to food allergies at the age of four with an 
incidence of 3.7 for boys and 1.9 for girls.

Postnatal factors
Maternal lactation
Prospective observational trials report that exclusively 
maternal lactation, for a period of three to six months, 
decreases the risk of allergy to milk protein and food 
allergy by the age of three.23

Saarinen and collaborators24 conducted a prospec-
tive trial with followthrough to the age of three without 
intervention in non-selected children. They found that 
maternal lactation for a period of at least six months 
contributes to protection against food allergy. There is 
no doubt about the nutritional and immunologic impor-
tance of maternal lactation, however, the time it should 
be offered and the exclusiveness in breast-feeding the 
baby are the factors that influence in the appearance of 
allergies.

Diverse studies indicate that maternal lactation has a 
preventative effect compared to cow milk formula feed-
ing.25 Different metanalysis have shown that maternal 
lactation for a period of at least three months in babies 
with atopy inheritance is a protective factor against 
dermatitis atopy (OR 0.58) and recurrent wheezes in 
the first five years of age (OR 0.52).26

The only random prospective trial compared maternal 
milk formula to cow milk formula in a sample of prema-
ture patients, and found that the cow milk diet increased 
the risk of atopic dermatitis and allergy to milk protein 
by the age of 18 months, this specially in the group that 
had atopic inheritance.27

Other trial in children with atopic risk exclusively 
breast-fed for more than four months, with a delayed 
weans, had a significant allergic incidence reduction to 
cow milk and atopic dermatitis for the firs four years 
of their life.28

This sustains that the introduction of milk formulas 
before weaning is related to a greater incidence of de-
veloping allergy to cow milk protein.29
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The American Pediatric Society recommends that 
children with a high risk of allergy, identified by a strong 
family background of allergies (both or one parent and 
sibling), can benefit exclusively from maternal lactation 
or a highly hydrolyzed hypoallergenic formula. 

Even though there are no conclusive studies with 
regard the nutrition committee of this association recom-
mends the following:
•	 Children with high risk of atopy should continue 

with mother lactation during their first year of 
life; hypoallergenic formulas may be prescribed to 
complement feeding.

•	 Mother should remove peanuts and nuts from her 
diet as well as avoid egg, cow milk and fish.

•	 Mothers with a diet during their lactation should 
consider supplements with minerals (calcium) and 
vitamins.

Meanwhile the European Society of Clinical Pediatric 
Allergy an Immunology recommends the following: 
•	 Maternal lactation during the firs four to six months 

of life can reduce the incidence of allergic manifes-
tations and is highly recommended.

•	 Supplementary food should not be administered 
before five months of life.

•	 Children with atopy risk (parents or sibling) and fed 
with formula should take confirmed low allergenic 
formula, this reduces food and milk protein allergy 
incidence.

Weaning
Beginning weaning between four and six months of life has 
been related to a greater incidence of cow milk and food 
allergy, this based on prospective observational trials.

These being backed up by the European Society of 
Clinical Pediatric Allergy an Immunology and the Amer-
ican Pediatric Academy based on a weaning guideline 
that sustains the introduction of solid meals at a short age 
is associated with the induction of food allergy.30

Independently, the American Pediatric Association 
suggests:

Maternal feeding during the first year of life; wean-
ing should not be started until the age of six months 
and introduction of milk until the age of twelve months, 
eggs and peanuts until two years, nuts and fish until 
three years.

While the European Society of Clinical Pediatric Al-
lergy an Immunology only suggests maternal lactation 
for four to six months, with weaning after five months 
of age.

Kajosaari and Saarinen18 observed that introducing 
meal before six months old is related to the increase 
of food allergies and atopic dermatitis during the first 
year of life.

Fergusson and collaborators proved in a group of 
1,210 children with a follow of ten years that weaning 
before six months of age is more frequently related to 
atopic dermatitis.31 Wilson and his group observed in a 
group of 674 children with a follow up of one year that 
wheeze incidence are of greater incidence in children 
weaned before 15 weeks of age.32 

Some authors indicate variations as to when begin 
weaning: some indicate that after four months, others 
after six, which has demonstrated a similar reduction to 
cow milk and other food allergy by the first 18 months 
of life.

Underweight at birth 
Diverse studies have pointed out that underweight at 
birth is a high risk factor in developing allergies, but 
there are no studies that relate this to food allergy in 
particular.34

Exposure to intra and extra-home allergens
Different tests have been made in order to know the 
effect of early age exposure to allergens associated to 
respiratory allergies, intra and extra-home35,36 (asthma, 
rhinitis); however, no data exist that relate them with 
food allergies.

Exposure to environmental pollutants
Exposure to tobacco fumes (main indoor pollutant) has 
been studied as a risk factor in allergic diseases. There 
is significant association between parents smoking (spe-
cially mother), asthma and wheezes during infancy,37,38 
but they are in no relation with food allergies.

CONCLUSIONS

Based upon the revision of different articles, the main 
risk factors associated to food allergies are inheritance 

Risk factors in food allergy
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(atopy), lack of exclusive maternal lactation during the 
first three to six months of age and early weaning (before 
four to six months of age).

The most important recommendations are: exclusive 
maternal lactation, independently of any atopic inheri-
tance, avoiding exposure to cow milk and solid meals 
during the first four month of life.
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