
Food allergy and breast-feeding

Jennifer Pier, M.D. and Kirsi M. Järvinen, M.D., Ph.D.

ABSTRACT

Breast-feeding is currently recommended as the optimal source of nutrition for infants; however, it is known that some indi-
viduals can excrete enough food antigens in breast milk to result in allergic reactions in infants, especially those already highly
sensitized. These reactions can include non–immunoglobulin E (IgE) mediated reactions, such as atopic dermatitis or gastro-
intestinal symptoms, and IgE-mediated reactions, such as anaphylaxis, although rare. Food reactions in infants who are
breast-fed is a unique challenge because identifying the culprit foods may be more difficult and special consideration must be
taken in ensuring proper nutrition during periods of food avoidance for both the infant and mother. This article reviews what
is currently known about food allergy in infants who are breast-fed as well as offers insights into a proposed evaluation.

(J Food Allergy 2:99–103, 2020; doi: 10.2500/jfa.2020.2.200026)

T he period of breast-feeding may play a role in food
allergy, both in the sensitization phase or in the pre-

sentation of food allergy in already sensitized infants.
Breast-feeding could impact sensitization to foods by ei-
ther enhancing or preventing food sensitization, depend-
ing on the presence and levels of food antigens in
human milk, the context of other immunologically active
components, and the length of breast-feeding. The pres-
ence of several immunologically active components,
including immunoglobulin A (IgA), immune complexes,
cytokines, and oligosaccharides in human milk have
been associated with the protection against food allergy
during breast-feeding (for details see a recent review arti-
cle1). Although the epidemiologic studies that assessed
the effect of breast-feeding on the development of atopic
disease concurred that breast-feeding provides benefit
for atopic eczema and wheezing, the evidence is insuffi-
cient on prevention of food allergy,2 which is reflected in
the most recent American Academy of Pediatrics (AAP)
guidelines.3 This is due to small number of studies, vary-
ing definitions of breast-feeding and atopic diseases,

reverse causality, the role of gene-environment interac-
tions, and the lack of randomized controlled trials due to
their unethical nature. Because the composition of
human milk varies among mothers, so may the antialler-
gic protection it provides.
Breast-feeding may also contribute to the presentation

of food allergy in infants by delaying symptom onset of
food allergy until foods are directly introduced to the
infant if the mother does not secrete significant amounts
of food antigen into her breast milk or the levels are so
low that the symptoms are not outwardly obvious (e.g.,
atopic dermatitis or nonimmediate gastrointestinal
symptoms). Although reported, it is rare for immediate
symptoms to be seen in infants due to food allergens
passed through mother’s milk. The presence of food
antigens in human milk has been shown to result in
symptoms in some infants already highly sensitized
during breast-feeding,4 although their role in initial sen-
sitization to foods is debated, and, to our knowledge,
no randomized controlled trials exist on the topic.

PRESENCE OF FOOD ANTIGENS IN HUMAN
MILK
Dietary antigens that have been detected in mothers’

milk includehen’s eggovalbumin,5 cow’smilk (CM) b -lac-
toglobulin,4 wheat gliadin,6 and peanut and Ara h2 and
Arah6.7There is a largevariationof thepresenceand levels
of food allergens in human milk, and up to two-thirds of
women do not secrete detectable levels of food allergens
into their milk even after consumption of these foods.1

After specific food consumption, 15–47% of the mothers
had nodetectable b -lactoglobulin,4 27%ofmothers had no
detectable ovalbumin,5 and 65% had no detectable Ara h 2
in their milk.7 As a reference, the level of b -lactoglobulin
reported inhumanmilk reaches those levelsofmilkprotein
peptides reported forhydrolyzedhypoallergenic infant for-
mulas. b -Lactoglobulin is used as amarker forCMantigen
excretion because there is no endogenous b -lactoglobulin
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in humanmilk. Casein can be found in humanmilk, and it
is highly homologous to bovine casein; therefore, itwas not
used as amarker for antigen excretion. There is variation in
the timingof the appearance of antigens (1–2hours forCM,
1–8 hours for peanut, and up to 8 hours for egg), the peak
concentration (up to 10 ng/mL for b -lactoglobulin, 50–400
ng/mL for Ara h 2 and Ara h 6, and 4–8 ng/mL or even
higher for hen’s egg ovalbumin), and the disappearance of

antigens differs between foods and individuals (1 to 12
hours). We demonstrated the role for dietary antigens in
human milk in inducing symptoms in already sensitized
infants during a physician-supervised oral food challenge.4

The majority of those with a positive CM challenge result
throughhumanmilk reactedwithin 2–9hours from the last
dose; simultaneously, increased levels of b -lactoglobulin
inhumanmilkweredemonstrated.

Clinical Signs and Symptoms

Immediate symptoms (2 
hours from 
breastfeeding)
● Urticaria, 

angioedema
● Rhinorrhea/Nasal 

congestion
● Wheezing, cough, 

trouble breathing
● Anaphylaxis

Moderate to severe 
eczema despite optimal
skin care

Mild or more severe 
eczema with associated 
symptoms:
● failure to thrive, 

vomiting, bloody 
stools or diarrhea, 
or exacerbation of 
eczema noted with 
introduction of a 
specific new food

Profuse vomiting 1 – 4 
hours after breastfeeding
repeatedly with the 
trigger food
● Ill appearing, pale, 

hypotonia 

Gastroesophageal 
reflux
● Vomiting
● Colicky 

abdominal pain
● Bloody stools

Avoidance of likely trigger 
food

No testing required unless 
atypical presentation or 

before reintroduction after 
period of avoidance 

Consider an empiric 
2-4 week cow’s milk 

and/or soy 
elimination diet

followed by 
reintroduction.  

Elimination of other 
foods should be 

guided by history. 

If improved,
continued avoidance 

till 12 months of 
age. 

Consider trial of anti-
GERD medications

Consider an empiric 
2-4 week trial of 

cow’s milk (and soy) 
elimination followed 
by reintroduction. If 

improved, 
reintroduce at 6 – 12 

months of age. 

Test infant (SPT, serum 
IgE) for foods in maternal 

diet that appear to 
reproducibly result in 

symptoms, or milk, egg, 
peanut, wheat, and soy if 

no clear pattern.

Positive foods should be 
eliminated from diet. 

If no change in symptoms, 
a) food may not play a role 
and foods should be added 
back into the diet one at a 

time and if symptoms 
worsen on reintroduction, 
should be removed again

OR
b) elimination of additional 

foods to consider if 
symptoms are significant. 

If there is an improvement, 
foods should be added 

back one at a time into the 
diet and if symptoms 

return, removed again. 
Consider reintroduction by 

12 months of age

Test infant (SPT, serum 
IgE) for foods from 

maternal diet that appear 
to reproducibly result in 

symptoms

Positive foods should be 
eliminated from diet 

IgE-Mediated Food 
Allergy

Bloody stools 
● Happy infant
● Growing well 

FPIESFPIAP

Figure 1. Suggested algorithm in the management of infants who are breast-fed and with concern of food allergies. Elimination of specific
food in the diet refers to the maternal diet. If the infant is already fed the same foods, then a trial of elimination is recommended in the infant
and mother unless symptoms were not present during exclusive breast-feeding and only occurred after the trigger food was introduced to
the infant, in which case the mother’s diet does not need to be restricted. Bloody stools refer to frank blood; point of care guaiac testing is
not routinely recommended. FPIAP = Food protein–induced allergic proctocolitis; FPIES = food protein-induced enterocolitis syndrome;
SPT = skin-prick testing. Adapted from Ref. 11.

100 J Food Allergy (USA) 2:1 JFoodAllergy.com 2020

www.JFoodAllergy.com


Although rare, symptoms of food allergy may not
resolve even after strict elimination of major allergenic
foods in lactating mother’s diet and discontinuation of
breast-feeding and initiation of hypoallergenic formula
may be required. This may be due to (1) inadequate
extent of or adherence to maternal food elimination
diet, (2) symptoms not being related to food allergy, or
(3) infant reacting to endogenous human milk proteins.
This could be due to cross-reactivity between bovine
and human milk proteins, many of which have a high
level of similarity and resulting extremely high iden-
tity between specific IgE–binding epitopes8 or due to
genuine sensitization to endogenous human milk pro-
teins. When using immunoblot inhibition and skin-
prick tests (SPT), IgE reactive to human milk antigens
was detected in the subjects allergic to CM.9 Utilizing a
rat basophilic leukemia mediator release assay (RBL-
2H3 cells) and activation assays (basophil activation
test), the presence of cross-linking IgE antibodies to
human milk a-lactalbumin has been demonstrated in
individuals with milk allergy,10 including infants who
were showing symptoms, despite a maternal strict and
extensive food elimination diet.8

PRESENTATION, EVALUATION, AND
MANAGEMENT OF FOOD ALLERGY IN AN
INFANT WHO WAS BREAST-FED
Overall, the evaluation of food allergies in infants

who are breast-fed involves a thorough history taking.
For certain conditions, a diagnostic elimination diet
should be attempted but with the understanding that
foods should be introduced back into the diet if no
improvement and/or to confirm benefit so as to limit
unnecessary avoidance. A detailed summary of the lit-
erature on the presentation of food allergic symptoms
in an infant who was breast-fed was recently published
by us.11 An algorithm is shown in Fig. 1 as a guide for
the management of these conditions.11

IgE-Mediated Food Allergy
IgE-mediated food allergy is uncommon in an infant

who is exclusively breast-fed, although there have
been a few case reports.12,13 In patients with symptoms
suggestive of an IgE-mediated food allergy within 2
hours of breast-feeding, a detailed history, including
symptoms and maternal diet, are vital in the proper di-
agnosis. A symptom and food diary is highly recom-
mended in these cases because it can help to elicit
possible triggers. Based on the history, SPT and/or se-
rum specific IgE testing should be done to the sus-
pected foods. Foods with positive testing should be
avoided in both the maternal diet and the infant diet.
Oral food challenge is the criterion standard for a diag-
nosis of IgE-mediated food allergy and should be con-
sidered in certain situations, depending on a clinical

history, testing, and suspicion. An epinephrine autoin-
jector should be prescribed for these patients as well.

Atopic Dermatitis
Atopic dermatitis is common among infants and will

likely be frequently seen by pediatricians and allergists.
For detailed information on atopic dermatitis and the
role in food sensitization, please refer to the article on
atopic dermatitis in this issue.14 Not all infants with
atopic dermatitis require a food allergy evaluation, but
it should be considered for those patients with moder-
ate-to-severe disease that remains poorly controlled, de-
spite an adequate skin care regimen.15,16 We propose
that milder eczema should be evaluated if there is wor-
sening of symptoms related to the introduction of a
new food or if there are significant comorbidities, e.g.,
failure to thrive. A food and symptom diary can be ben-
eficial in the evaluation. SPT (always performed on ec-
zema-free skin), and, possibly, serum specific IgE
testing, depending on clinical context, should be
obtained for suspected foods from the history as well as
other commonly implicated food allergens as appropri-
ate (possibly CM, egg, peanut, soy, and/or wheat).15,16

Foods that show sensitivity should be removed from
the maternal diet. If there is an improvement, a step-
wise reintroduction should be attempted to confirm
the suspicion for food allergy because spontaneous re-
solution of atopic dermatitis can occur. The reintroduc-
tion of implicated foods into the maternal diet helps in
confirming the suspicion and prevents unnecessary di-
etary restrictions. This may be done at home, irrespec-
tive of infant’s specific IgE levels, unless the history
suggests an anaphylactic reaction through the mother’s
milk. If the skin remains well controlled after introduc-
tion, then the food can be continued in the diet. If the
skin worsens again on introduction, it increases the
suspicion of food allergy and these foods should be
avoided.
If there is no change or improvement in symptoms,

these foods should be resumed one at a time into the
maternal diet. If the eczema significantly worsens with
food introduction, the foods should then again be
removed from the diet. Alternatively, if symptoms are
severe, then the possibility that additional foods play a
role should be considered. This would include other
foods regularly consumed in large quantities in the
maternal diet, which is commonly seen during restric-
tion of other highly allergenic foods. If the eczema is
severe and the suspicion of a food allergy is high, then
an empiric elimination diet can be considered, even
with negative testing results. The same approach as
mentioned above should be taken to limit the unneces-
sary avoidance of foods.
Once the infant is ready for introduction of solid

foods, careful consideration must be taken in the
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setting of positive testing. An epinephrine autoinjector
should be prescribed to an infant with positive testing
results who is currently avoiding the implicated foods.
Timely introduction (oral challenge) should be offered
for those with a small skin test.17 If initially deferred
due to large skin test or positive food challenge result,
then the timing of reintroduction is based on trending
SPT size and serum specific IgE levels, and these levels
should be monitored periodically to capture periods of
possible tolerance, so that foods are not avoided
unnecessarily. Based on the testing, oral food challenge
in the office may be considered before home introduc-
tion of the food is attempted.

Gastrointestinal Manifestations
Gross blood in the stool can have a variety of causes,

many of which are nonallergic. These include, although
are not limited to, anal fissures, intussusception, Meckel
diverticulum, infectious colitis, malignancy, inflamma-
tory bowel disease, and coagulopathy.18 These should
be ruled out, based on history, physical examination,
suspicion, and evaluation when warranted.
Food protein–induced allergic proctocolitis (FPIAP)

should be considered in healthy infants with blood-
streaked stools, sometimes mixed with mucous. This is a
clinical diagnosis based on the history, and testing is not
warranted. Of note, microscopic blood does not usually
warrant further evaluation and stool guaiac testing is not
typically recommended in the evaluation of food allergy
because there is a high rate of false positives.19

Treatment of FPIAP involves maternal dietary elimina-
tion, usually of CM and soy because these are the most
commonly implicated triggers, but other foods can be
eliminated based on suspicion.20 For severe cases, an
amino acid–based formula can be considered initially to
allow for gastrointestinal healing. Improvement may be
seen in as early as 72–96 hours but may take up to sev-
eral weeks. Hidden sources of antigen should be
explored if symptoms continue, although it should be
noted that soybean oil and lecithin are generally toler-
ated in individuals with soy allergy. FPIAP is usually
self-limited, with more than half of infants developing
tolerance by 1 year of age and almost all developing tol-
erance by 3 years of age.21 Tam22 provides further infor-
mation in this issue on food-induced proctocolitis.
Gastroesophageal reflux and “frequent spit ups” are

common among infants who are breast-fed. There cur-
rently is limited evidence to suggest an empiric elimina-
tion trial or allergy evaluation in patients with reflux
symptoms alone; however, there is a subset of infants for
whom CM allergy is indistinguishable from gastroesoph-
ageal reflux disease.23 The possibility of CM allergy
should also be considered in the presence of comorbid
conditions, such as atopic dermatitis or poor growth. A
trial of reflux medications can initially be considered. If

symptoms persist with full medication compliance, then
a diagnostic elimination of CM can be attempted, fol-
lowed by reintroduction within 1–2 weeks to confirm the
diagnosis.24 CM introduction to evaluate for tolerance
should be attempted between 6 and 12 months of age
because most reflux is improved by this time.25

Food protein-induced enterocolitis syndrome (FPIES)
should be considered if vomiting is severe, repetitive,
delayed (1–4 hours after ingestion), and accompanied by
an ill appearance. FPIES is uncommon among infants
exclusively breast-fed, but case reports exist. FPIES can
be seen more commonly with the introduction of CM or
soy formula or solids (especially oat, rice but also other
foods). This is a clinical diagnosis, and SPT and/or se-
rum IgE testing is not necessary but can be considered if
there is a concern of IgE-mediated symptoms and should
be done before reintroduction.26 Treatment remains
avoidance of the trigger food, with periodic reassessment
over time, because the majority of patients will develop
tolerance. For more detailed information, Anvari and
Davis27 provide a review on FPIES in this issue.
Colicky abdominal pain is not uncommon among

infants, but studies are mixed on the role of food anti-
gens. It is reasonable to consider an empiric elimination
diet of CM in infants with severe colic, especially if there
is a comorbid atopic history or other gastrointestinal
symptoms.28 This should only be done for a short time,
and CM should be resumed if there is no change in
symptoms. There currently is no consistent evidence that
CM elimination is warranted for isolated constipation.

NUTRITIONAL IMPLICATIONS
Proper supplementation of maternal and infant diets

is crucial during strict elimination diets, such as cal-
cium and/or vitamin D supplementation for the
mother and a tolerated hypoallergenic formula for the
infant during CM elimination. Counseling by a regis-
tered dietician with expertise in food allergy is highly
recommended to ensure the nutritional adequacy of
the maternal and infant diet, especially when several
foods are being avoided.
Sometimes symptoms of food allergy, especially ec-

zema or nonspecific gastrointestinal symptoms, do not
resolve after maternal avoidance diet. This may be due
to nonadherence to a maternal food elimination diet, un-
identified food triggers, symptoms that are not related to
food allergy, or reactivity to endogenous human milk
proteins, as discussed above. Although this is rare, the
clinical experience is that these infants’ symptoms only
resolve after discontinuation of breast-feeding and initia-
tion of hypoallergenic formula. More often, further
manipulation of the maternal diet can result in sufficient
symptom control to allow continuation of breast-feeding.
Rarely, this may include elimination of several foods in
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the maternal diet or consumption of a few foods, which
should be done in close follow up with a nutritionist.

CLINICAL PEARLS

• Maternal dietary antigens have been detected in human
milk, albeit in low quantities and not in all mothers.

• The presence of food antigens in human milk has
been shown to result in symptoms of food allergy
during breast-feeding in some infants already highly
sensitized, although the role of food antigens in ini-
tial sensitization to foods is debated, and no
randomized controlled trials exist on the topic.

• Symptoms of food allergy during breast-feeding
include, rarely, immediate symptoms, such as hives
and anaphylaxis, or delayed onset of repetitive vom-
iting as in FPIES, and, more commonly, atopic der-
matitis, gastroesophageal reflux disease, vomiting,
diarrhea, and bloody stools.

• Proper supplementation of the maternal and infant
diet is crucial during strict elimination diets to
ensure the nutritional adequacy.

REFERENCES
1. Jarvinen KM, Martin H, Oyoshi MK. Immunomodulatory

effects of breast milk on food allergy. Ann Allergy Asthma
Immunol. 2019; 123:133–143.

2. Lodge CJ, Tan DJ, Lau MXZ, et al. Breastfeeding and asthma
and allergies: a systematic review and meta-analysis. Acta
Paediatr. 2015; 104:38–53.

3. Greer FR, Sicherer SH, Burks AW. The effects of early nutritional
interventions on the development of atopic disease in infants
and children: the role of maternal dietary restriction, breastfeed-
ing, hydrolyzed formulas, and timing of introduction of aller-
genic complementary foods. Pediatrics. 2019; 143:e20190281.

4. Järvinen KM, Mäkinen-Kiljunen S, Suomalainen H. Cow’s milk
challenge through human milk evokes immune responses in
infants with cow’s milk allergy. J Pediatr. 1999; 135:506–512.

5. Metcalfe JR, Marsh JA, D‘Vaz N, et al. Effects of maternal die-
tary egg intake during early lactation on human milk ovalbu-
min concentration: a randomized controlled trial. Clin Exp
Allergy. 2016; 46:1605–1613.

6. Chirdo FG, Rumbo M, Añón MC, et al. Presence of high levels
of non-degraded gliadin in breast milk from healthy mothers.
Scand J Gastroenterol. 1998; 33:1186–1192.

7. Schocker F, Scharf A, Kull S, et al. Detection of the peanut aller-
gens Ara h 2 and Ara h 6 in human breast milk: development of
2 sensitive and specific sandwich ELISA assays. Int Arch
Allergy Immunol. 2017; 174:17–25.

8. Jarvinen KM, Geller L, Bencharitiwong R, et al. Presence of func-
tional, autoreactive human milk-specific IgE in infants with cow’s
milk allergy. Clin Exp Allergy. 2012; 42:238–247.

9. Schulmeister U, Swoboda I, Quirce S, et al. Sensitization to
human milk. Clin Exp Allergy. 2008; 38:60–68.

10. Schocker F, Kull S, Schwager C, et al. Individual sensitization
pattern recognition to cow’s milk and human milk differs for
various clinical manifestations of milk allergy. Nutrients. 2019;
11:1331.

11. Rajani PS, Martin H, Groetch M, et al. Presentation and manage-
ment of food allergy in breastfed infants and risks of maternal
elimination diets. J AllergyClin Immunol Pract. 2020; 8:52–67.

12. Arima T, Campos-Alberto E, Funakoshi H, et al. Immediate sys-
temic allergic reaction in an infant to fish allergen ingested
through breast milk. Asia Pac Allergy. 2016; 6:257–259.

13. Monti G, Marinaro L, Libanore V, et al. Anaphylaxis due to
fish hypersensitivity in an exclusively breastfed infant. Acta
Paediatr. 2006; 95:1514–1515.

14. Banzon T, Leung DYM, Schneider LC. Food allergy and atopic
dermatitis. J Food Allergy. 2020; 2:35–38.

15. NIAID-Sponsored Expert Panel; Boyce JA, Burks AW, et al.
Guidelines for the diagnosis and management of food allergy
in the United States. J Allergy Clin Immunol. 2010; 128(Suppl):
S1–58.

16. Schneider L, Tilles S, Lio P, et al. Atopic dermatitis: a practice
parameter update 2012. J Allergy Clin Immunol. 2013; 131:295–
299.e1-27.

17. Sampson HA, Aceves S, Bock SA. Food Allergy: A Practice
Parameter update-2014. J Allergy Clin Immunol. 2014;
134(5):1016–1025.e43.

18. Sahn B, Bitton S. Lower gastrointestinal bleeding in children.
Gastrointest Endosc Clin N Am. 2016; 26:75–98.

19. Gralton KS. The incidence of guiac positive stools in newborns
and infants. Pediatr Nurs. 1999; 25:306–308.

20. Nowak-Weôgrzyn A. Food protein-induced enterocolitis syn-
drome and allergic proctocolitis. Allergy Asthma Proc. 2015;
36:172–184.

21. Kaya A, Toyran M, Civelek E, et al. Characteristics and
prognosis of allergic proctocolitis in infants. J Pediatr
Gastroenterol Nutr. 2015; 61:69–73.

22. Tam J. Food protein-induced enteropathy and proctocolitis. J
Food Allergy. 2020; 2:55–58.

23. Rosen R, Vandenplas Y, Singendonk M, et al. 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. J Pediatr Gastroenterol Nutr.
2018; 66:516–554.

24. Meyer R, Chebar Lozinsky A, Fleischer DM, et al. Diagnosis and
management of non-IgE gastrointestinal allergies in breastfed
infants-an EAACI position paper. Allergy. 2020; 75:14–32.

25. Vandenplas Y, Gutierrez-Castrellon P, Velasco-Benitez C, et al.
Practical algorithms for managing common gastrointestinal
symptoms in infants. Nutrition. 2013; 29:184–194.

26. Nowak-Wegrzyn A, Chehade M, Groetch ME, et al. International
consensus guidelines for the diagnosis and management of food
protein-induced enterocolitis syndrome: executive summary;
Workgroup Report of the Adverse Reactions to Foods Committee,
American Academy of Allergy, Asthma & Immunology. J Allergy
Clin Immunol. 2017; 139:1111–1126.e4.

27. Anvari S, Davis CM. Food protein-induced enterocolitis syn-
drome. J Food Allergy. 2020; 2:48–54.

28. Lucassen PL, Assendelft WJ, Gubbels JW, et al. Effectiveness of
treatments for infantile colic: systematic review. BMJ. 1998;
316:1563–1569. h

J Food Allergy (USA) 2:1 JFoodAllergy.com 2020 103

www.JFoodAllergy.com

