
An Pediatr (Barc). 2019;90(3):193.e1---193.e11

www.analesdepediatria.org

SPANISH ASSOCIATION OF PAEDIATRICS

Non-IgE-mediated  cow’s  milk allergy: Consensus
document of the  Spanish Society of Paediatric
Gastroenterology, Hepatology,  and Nutrition (SEGHNP),
the Spanish Association  of Paediatric  Primary  Care
(AEPAP), the  Spanish Society  of  Extra-hospital
Paediatrics and Primary  Health  Care (SEPEAP),  and the
Spanish Society of Paediatric ClinicaL  Immunology,
Allergy, and Asthma (SEICAP)�,��

Beatriz  Espín Jaimea,∗,  Juan J.  Díaz Martínb, Luis Carlos Blesa Bavierac,
Ángela  Claver Monzónd, Anselmo Hernández Hernándeze,
José  Ignacio García Burrielf,  María José García Méridag,  Celia Pinto Fernándezh,
Cristóbal  Coronel Rodríguezi, Enriqueta Román Riechmannj, Carmen Ribes Koninckxk

a Unidad  de  Gastroenterología,  Hepatología  y Nutrición  Pediátrica,  Unidad  de Gestión  Clínica  de  Pediatría,  Hospital  Universitario
Infantil Virgen  del Rocío,  Sevilla,  Spain
b Sección  de  Gastroenterología,  Hepatología  y  Nutrición  Pediátrica,  Área  de  Gestión  Clínica  de  Pediatría,  Hospital  Universitario
Central de  Asturias,  Oviedo,  Spain
c Pediatría,  Centro  de  Salud  Valencia  Serrería  II,  Valencia,  Spain
d Alergia  Dexeus,  Hospital  Universitario  Quirón  Dexeus,  Barcelona,  Spain
e Pediatría,  Centro  de  Salud  de  Tacoronte,  Tacoronte,  Santa  Cruz  de Tenerife,  Spain
f Unidad  de  Gastroenterología,  Hepatología  y  Nutrición  Pediátrica,  Servicio  de  Pediatría,  Hospital  Álvaro  Cunqueiro,  Vigo,
Pontevedra,  Spain
g Pediatría,  Centro  de Salud  de  Tejina,  San  Cristobal  de  la  Laguna,  Santa  Cruz  de  Tenerife,  Spain
h Alergia  Pediátrica,  Hospital  Vithas  Nisa  Pardo  de Aravaca,  Madrid,  Spain
i Pediatra  EBAP,  Centro  de  Salud  Amante  Laffon,  Sevilla,  Spain

� Please cite this article as: Espín Jaime B, Díaz Martín JJ, Blesa Baviera LC, Claver Monzón Á, Hernández Hernández A, García Burriel JI,
et al. Alergia a las proteínas de leche de vaca no mediada por IgE: documento de consenso de la Sociedad Española de Gastroenterología,
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7---9, 2018; Zaragoza, Spain.

∗ Corresponding author.
E-mail address: espinj@arrakis.es (B. Espín Jaime).
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Abstract:  Non-IgE-mediated  cow’s  milk  allergy  is a  frequent  disorder  in paediatrics.  As  patients
might be  seen  by professionals  from  different  specialties  and  levels  of  expertise,  a  great  vari-
ability in  diagnostic  procedures  and disease  monitoring  is  commonly  observed.  Therefore,  four
scientific  societies  involved  in  its  management  have  developed  a  consensus  document  providing
specific recommendations  related  to  its  prevention,  diagnosis,  treatment  and  follow  up.
© 2019  Asociación Española  de Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  This  is an  open
access article  under  the  CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Alergia  a las  proteínas  de  leche de vaca  no  mediada  por IgE:  documento  de  consenso
de  la Sociedad  Española de Gastroenterología,  Hepatología  y  Nutrición  Pediátrica
(SEGHNP),  la Asociación  Española  de Pediatría  de Atención  Primaria  (AEPAP),  la
Sociedad  Española de  Pediatría  Extrahospitalaria  y Atención  Primaria  (SEPEAP)  y  la
Sociedad  Española de  Inmunología  Clínica,  Alergología  y  Asma  Pediátrica  (SEICAP)

Resumen  La alergia  a  las  proteínas  de leche  de  vaca  no mediada  por  IgE  es  una  patología
frecuente, en  cuyo  manejo  están  implicados  profesionales  de diferentes  áreas  existiendo  a  día
de hoy  una gran  variabilidad  en  la  forma  de abordar  su  diagnóstico,  tratamiento,  seguimiento
y prevención.  Con  el  objetivo  de  unificar  pautas  de actuación  se  ha elaborado  un  documento
de consenso  entre  cuatro  de las  sociedades  científicas  implicadas  en  el abordaje  de  niños  con
dicha patología.
©  2019  Asociación  Española  de Pediatŕıa.  Publicado  por  Elsevier  España, S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Method  for  the  development  of the  consensus
document

• Working  group. It  comprised  11  experts  representing
4  paediatric  societies:  Sociedad  Española de Gastroen-
terología,  Hepatología  y  Nutrición  Pediátrica  (Spanish
Society  of  Paediatric  Gastroenterology,  Hepatology  and
Nutrition,  SEGHNP),  Asociación  Española  de  Pediatría
de  Atención  Primaria  (Spanish  Association  of  Primary
Care  Paediatrics,  AEPAP),  Sociedad  Española de  Pediatría
Extrahospitalaria  y  Atención  Primaria  (Spanish  Society  of
Outpatient  and  Primary  Care  Paediatrics,  SEPEAP)  and
Sociedad  Española  de  Inmunología  Clínica,  Alergología  y
Asma  Pediátrica  (Spanish  Society  of  Paediatric  Clinical
Immunology,  Allergology  and  Asthma,  SEICAP).  Once  the

group  agreed  on  the  aspects  that  needed  to  be  considered
in the  areas  of clinical  manifestations,  diagnosis,  treat-
ment,  followup  and  prevention  of  non-IgE  CMPA,  the list
was  distributed  for  review  based  on  personal  experience.

• Literature  search. We  conducted  2  searches  in
PubMed/MEDLINE  (Appendix  B,  online  supplemental
material,  Figure S1),  submitting  the  resulting  list  of
articles  to all  the authors,  who  each selected  the articles
that  were relevant  for  addressing  specific  questions.

•  Drafting  of  the  document.  After  reviewing  the selected
articles,  the authors  expressed  their  results  as  state-
ments,  basic  concepts  and  recommendations  that  were
later  put  to  a  vote  by  the whole  group.  The  entire  doc-
ument  can  be  consulted  in the webpages  of  each  of the
societies  that  participated  in its  development.
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Results  and  recommendations

The  term  allergy  refers  exclusively  to  adverse  reactions
involving  one  or  several  immune  mechanisms----proven  or
highly  suspected----and  must  be  distinguished  from  reactions
due  to  enzymatic,  toxic  or  pharmacological  mechanisms3,13

(Appendix  B,  online  supplemental  material,  Figure  S2).  From
a  clinical  standpoint,  reactions  mediated  by  IgE  are  charac-
terised  by  the  acute  onset  of  a  predominantly  cutaneous  or
respiratory  response  associated  to  the presence  of  specific
IgE  antibodies.  Reactions  that  are not mediated  by  IgE  usu-
ally  result  from  cellular  immune  responses,  although  in most
cases  the  involvement  of  an  immune  mechanism  cannot  be
proven.

The  only  tools  available  for  diagnosis  of  non-IgE  CMPA
are  a  detailed  history  and elimination  of  CMP  from  the  diet
followed  by an oral  challenge.14---16 The  first  lays  the founda-
tion  to  suspect  the  presence  of  allergy,  while  the  second  is
necessary  to  confirm  the  diagnosis.

The  delayed-onset  symptoms  are predominantly  gas-
trointestinal,  and  they  may  present  as  any  of  these  three
syndromes:  food  protein-induced  allergic  proctocolitis,  food
protein-induced  enteropathy  and  food  protein  induced
enterocolitis  syndrome  (FPIES)17 (Appendix  B,  online  sup-
plemental  material,  Table  S1).  International  consensus
guidelines  for the management  of  the  latter  have been
published  recently9 (Table  1). There  are  no  specific  diag-
nostic  criteria  for  the  other  two,  which  must  be  diagnosed
based  on  the  clinical  presentation  (Table  2). Furthermore,
non-IgE  CMPA  may  mimic  gastrointestinal  disorders  that
are  frequent  in  this age group,  such  as  gastro-oesophageal
reflux  (GOR),  infant  colic and  constipation.17---21 The  pres-
ence  of  a  family  history  of  atopy,  involvement  of  several
systems  (gastrointestinal,  cutaneous,  respiratory  manifes-
tations)  and  absence  of  improvement  with  customary
treatment  suggests  the presence  of  non-IgE  CMPA  in these
patients.15,16,20,21

When  CMPA  is  suspected  in  a young  child  based on
the  clinical  history, CMP  should  be  eliminated  from  the
diet.  Elimination  leads  to  improvement  and  resolution  of
symptoms  in  a variable  period  of  time,  which  may  be  of
1  to  5  days  in acute  forms  (acute  FPIES,  vomiting),  1---2
weeks  in  cases  of  eczema  or  rectal  bleeding,  and  up  to
2---4  weeks  in  patients  with  constipation,  diarrhoea  and/or
growth  faltering.22 The  CMP-free  diet  is  to  be  maintained
until  symptoms  resolve  fully,  and  should not be  prolonged
past  6 weeks  without  confirmation  of  the diagnosis  by  means
of  an  oral  challenge.  Not  performing  the challenge  should
only  be  considered  in patients  in whom  repeated  expo-
sure  is  deemed  too  risky  due  to  the severity  of  the initial
reaction.

In  cases  manifesting  with  proctocolitis,  disorders  such
as  GOR,  constipation  or  colic,  the  symptoms  resulting  from
reintroduction  of CMP  are  usually  mild  and  easily managed
at  the  outpatient  level,  so the  challenge  can  be  performed
at  home  under  the supervision  of a  paediatrician  (Table  3).
If  there  is  suspicion  of an  IgE  mechanism  (onset of  symptoms
within  2  hours  of  ingestion  and/or  development  of  cutaneous
and  respiratory  symptoms  associated  with  IgE-mediated
reactions),  severe  atopic  dermatitis,  or  moderate-to  severe
FPIES  or  enteropathy,  reintroduction  of  CMP  may  involve
a  considerable  risk,  and should  therefore  be  performed  in

Diagnostic approach

Recommendation  1. A detailed  clinical
history----including  a  physical examination,  growth
assessment  and feeding  history----is  the key to  establish
diagnosis  suspicion.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  2.  A diagnosis  of non-IgE  CMPA
should  be considered  in:

2a:  infants  presenting  with  one or  more  of
the following  symptoms:  prolonged  diarrhoea,  poor
growth,  recurrent  vomiting,  abdominal  distension,
blood  in stools,  iron-deficiency  anaemia  or  other  per-
sistent,  mild  gastrointestinal  manifestations  that do
not  respond  to customary  treatment.  The  concomitant
presence  of  cutaneous  or  respiratory  manifestations
suggestive  of  atopy  intensifies  the clinical  suspicion.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

2b:  patients  presenting  with  the  features  that
characterise  the three  gastrointestinal  syndromes  men-
tioned  above:  allergic  proctocolitis,  enteropathy  or
FPIES.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  3.  In  children  with  GOR,  per-
sistent  constipation  or  colic  that  do not  respond  to
customary  management,  improvement  or  resolution  of
symptoms  after  the elimination  of  CMP from  the diet
supports  the suspected  diagnosis  of  non-IgE  CMPA,  and
requires  performance  of an oral  food  challenge  for
confirmation.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

the  hospital  (Appendix  B,  Table  4  and  online  supplemental
material,  Table S2)  (Fig.  1).

The  oral  challenge  is  interpreted  based  on  clinical  fea-
tures,  that  is,  the resurgence  of symptoms,  although  these
can take  1 to  2  weeks  to develop  (or  2---4  weeks  in  cases  mani-
festing  with  altered  intestinal  function  or  eczema)  or  not  be
sufficiently  pronounced  in  the  initial days  when  the intake
of  CMP  is  lower.  For  this reason,  observation  in uncertain
cases  should  be  maintained  for  at least  4 weeks  after  rein-
troducing  CMP  in  the  diet.  The  Cow’s  Milk-related  Symptom
Score  may  be  helpful in the evaluation  of  mild  forms  with
symptoms  similar  to  those  of  functional  disorders.20,21

The  treatment  of non-IgE-mediated  CMP  consists  in  the
elimination  of CMP  from  the diet.  In exclusively-breasted
infants,  maintenance  of breastfeeding  must  be  prioritised,
having  the mother  follow  a CMP-free  diet.  Persistence  of
symptoms  despite  elimination  from  the maternal  diet  may
be  due  to  sensitisation  to  other  foods  (mainly  soy  and egg),
whose  exclusion  should  be considered,  too.  If the onset  of
symptoms  is  associated  with  the  initiation  of  complementary
feeding  with  formula  or  dairy  products,  exclusion  of CMP
from  the  mother’s  diet is  not  considered  necessary.23,24
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Table  1  Diagnostic  criteria  for  FPIES  due  to  CMP.

Acute  FPIES  due  to  CMP:
Requires  the  presence  of  the  major  criterion  and  at  least  3  minor  criteria  associated  with  ingestion  of CMP

Major criterion:
Vomiting  within  1  to  4 h  from  ingestion  of  CMP  and  absence  of classic  IgE-mediated  allergic  skin  or
respiratory  symptoms

Minor  criteria:
1.  A  second  (or  more)  episode  of  repetitive  vomiting  after  eating  CMP
2.  Repetitive  vomiting  episode  1---4 h  after  eating  a  different  food
3. Lethargy
4. Marked  pallor
5.  Need  for  emergency  department  visit  to  control  the  adverse  reaction
6. Need  for  intravenous  fluid  support  to  control  the  adverse  reaction
7.  Diarrhoea  within  24  h  (usually  in 5---10  h)  of  ingestion  of  CMP
8. Hypotension
9. Hypothermia  (body  temperature  ≤35 ◦C)

Chronic  FPIES  due  to  CMP:
Requires  development  of symptoms  meeting  the  criteria  for  diagnosis  of  the  acute  form  following  an  oral
challenge

• Severe  presentation  (when  CMP  is ingested  on  a  regular  basis):  intermittent  but  progressive  vomiting
and diarrhoea  (occasionally  with  blood),  sometimes  with  dehydration  and  metabolic  acidosis

• Milder  presentation  (when  lesser  amounts  of  CMP  are  consumed):  intermittent  vomiting  and/or
diarrhoea, usually  with  poor  weight  gain/failure  to  thrive  but  without  dehydration  or  metabolic  acidosis

Adapted from Nowak-Wegrzyn et  al.9

Table  2  Clinical  characteristics  of  enteropathy  and  proctocolitis.

Cow’s  milk  protein-induced  proctocolitis:
Diagnosis  requires  performance  of an oral  challenge  2---4 weeks  after  elimination  of  CMP,  as  long  as the
symptoms  have  disappeared

• Presence  of  fresh,  red blood  in  the  stools  of  an  otherwise  healthy  infant  fed  human  milk  (from  mother
whose diet  includes  dairy)  or  formula  containing  CMP

•  Absence  of  faltering  growth
• Absence  of  general  malaise
• Negative  stool  cultures
• Resolution  of  bleeding  in the  4 weeks  following  exclusion  of  CMP from  the  diet  (or  exclusion  from

mother’s  diet  in case  of  breastfed  infants)
• Recurrence  of  symptoms  following  food  challenge

Cow’s  milk  protein-induced  enteropathy:
Diagnosis  requires  performance  of an oral  challenge  4---6 weeks  after  elimination  of  CMP,  once  the
symptoms have  disappeared

• Anorexia  and  refusal  to  feed
• Initially,  the  patient  may  develop  intermittent  vomiting  and  constipation
• Diarrhoea  of more  than  15  days’  duration  with  or  without  faltering  growth  that resolves  in the  4  weeks

following  elimination  CMP  from  the diet  of  the child
• Diarrhoea  reappears  with  an  insidious  and  progressive  course  after  reintroducing  CMP  in  the diet

Different  formulas  approved  for  treatment  of  infants
with  CMPA  are  currently  available.  Among  these,  exten-
sively  hydrolysed  formulas  (EHFs)  based  on  casein  and/or
whey  CMP  are  considered  the  first  choice.2---11,25,26 Adminis-
tration  of  EHFs  enriched  with  medium  chain  triglycerides
should  be  considered  in  infants  with  growth  faltering,
including  formulas  containing  lactose  if lactose  intoler-
ance  is  not  suspected.  Although  several  studies  published
in  recent  years  found  a  positive  impact  of  formulas

supplemented  with  probiotics  in the  development  of
tolerance,27---29 further  research  is  required  to  confirm  this
association.

In  children  that  refuse  or  cannot  tolerate  EHFs  or
families  following  a vegan  diet,  hydrolysed  rice protein
formulas  have  been  proven efficacious  and  safe.2---11,30 The
use  of  soy-based  formulas  is  not  recommended  in infants
aged  less  than  6  months.2 In  severe  cases  with  significant
growth  faltering  or  with  rectal  bleeding  associated  with
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Table  3  Oral  food  challenge  at  home.

Requirements
-  Complete  resolution  of  clinical  manifestations  with  the  CMP-free  diet
- In  case  of  intercurrent  disease,  especially  infectious  or  respiratory,  the  challenge  should  be  postponed
until symptoms  resolve  and  at  least  1  week  has elapsed  since  completion  of  the  treatment  administered  to
control the  disease
The  oral  challenge  should  not  be  performed  at  home  in  case  of:  severe  clinical  presentation,  FPIES,  clinical
suspicion of  an  IgE-mediate  mechanism,  positive  result  of  specific  IgE  or  prick  test  for  CMP

Method
• In  formula-fed  children:  substitute  infant  formula* for  one  measure  of  special  formula  in at  least  2 of  the
feeds. If  the child  does  not  exhibit  symptoms,  once  the  switch  is  complete  in those  2  feeds,  one  bottle  of
special formula  may  be  replaced  by  one  of  infant  formula* each  day  until  the  reintroduction  is  complete
• In  breastfed  children:  reintroduce  cow’s  milk  and  dairy products  in  mother’s  diet  (start  with  1 serving  of
milk or  dairy  products  the  first  week  and,  should  the  child  not  exhibit  symptoms,  progressively  increase  the
amount of  dairy  in the  diet)
Monitor  for  the  potential  development  of  symptoms  for  4 weeks  after  reintroduction  of dairy
If symptoms  suggestive  of CMPA  develop  during  the challenge,  administration  of  CMP  should  be discontinued
immediately
New foods  should  not  be  introduced  in  the  diet  while  the oral  challenge  is underway

* When lactose intolerance is suspected, use a lactose-free formula.

Table  4  Oral  food  challenge  in hospital.

Protocol
1.  Measure  patient’s  current  weight
2. Ensure  that  a  specific  IgE  test  and/or  prick  test  for  CMP  have  been  performed  recently  with  negative
results*

3.  Establish  venous  access**

4.  Calculate  the  amount  of  formula  required  in g of protein  and  administer  orally  divided  in  3 doses  at
30---45 min  intervals***

The  total  dose  will  be  of  0.06---0.6  g per  kg  of  body  weight  (usually  0.15---0.3  g per  kg of  body  weight),  not  to
exceed 10  g
5.  Observe  the  patient  for  4  h  after  the  last  dose
6. If  the  patient  exhibits  tolerance,  continue  challenge  at  home  with  consumption  of  150---200  mL  of  cow’s
milk or  formula  for  2 weeks.  Thereon,  if  the  patient  does not  exhibit  any  associated  adverse  events,
progressively  remove  restrictions  from  diet

Adapted from Nowak-Wegrzyn et al.9

* In case of a positive test  for detection of specific IgE against CMP, follow the protocol for management of IgE-mediated allergy.
** In case of severe enteropathy or FPIES

*** Example: weight = 10 kg.
Total dose of protein to be administered: 0.3 g ×  10 kg = 3 g of CMP.
Each 100 mL of  cow’s milk contains 3.3 g of  protein.
Amount needed to obtain 3 g of CMP: 3 g × 100/3.3 = 90 mL of milk.
Administer 3 doses of  90 mL 30---45 min apart.

haemodynamic  instability,  elemental  formulas  based  on
free  amino  acids  are the  first line  of treatment.31

There  is  a  high  probability  that hydrolysed  formulas  and
milks  or  formulas  based on  the milk  of  other  mammals
(sheep,  goat,  buffalo)  will  not be  tolerated  by  children
with  CMPA.2---11 Plant-based  drinks  made  with  soy,  rice, oat,
quinoa,  tiger  nut or  almond  are of  little  nutritional  value  and
have  low  protein  and  energy  contents,  unlike  plant-based
infant  formulas.  These  plant-based  milks  should  never  be
given  as a  replacement  for  cow’s  milk,  although  they  may
be  given  as  part of  a varied  diet  to  children  aged  more  than
2  years.2,6,31

We  must  remember  that  mothers  and  infants  with  a
CMP-free  diet  are  at risk  of  dietary  vitamin  D  and  calcium
deficiency.  It is  recommended  that  mothers  receive  supple-
mentation  for  both.  Infants  will  be given  vitamin  D, and
calcium  supplementation  will  be  considered  in  case  of insuf-
ficient dietary  intake.15,32,33

Most children  with  CMPA  tolerate  ingestion  of well-
cooked  beef  and other  bovine  meat  (ox,  bull,  etc.).  Thus,
unless  the  child  exhibits  clinical  manifestations  associated
to  their  consumption,  these meats  need  not  be  avoided.10

The  persistence  or  resolution  of  CMPA  can only  be  estab-
lished  by  testing  for  the  development  of  tolerance,  which
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ELIMINATION DIET (2-4 weeks depending on symptoms and severity)1

-If exclusively breastfed: →  maintain BF while mother consumes a CMP-free diet with calcium and vitamin D supplementation.
-If formula-fed: → extensively hydrolysed formula2 or elemental formula (in severe cases3) 
-If mixed-fed: maintain BF → (with or without removal of CMP and calcium and vitamin D supplementation in mother’s diet4)

combined with extensively hydrolysed formula2

Strong suspicion

of CMPA?

Absence of resolution or partial improvement Resolution of symptoms

No Yes

Absence of improvement

Yes

REFERRAL TO SC

Consider elemental

formula and/or

endoscopy

No

Strong

suspicion of

CMPA?

Consider differential

diagnoses and

reintroduce CMP

Possible

IgE

mechanism?6

No
Yes
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Positive Negative

DIAGNOSTIC ORAL

FOOD CHALLENGE

(at home)
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APLV

Severe cases

Suspected FPIES

No Yes

DIAGNOSTIC ORAL

FOOD CHALLENGE

(in hospital)8

 

REFERRAL TO SC

Positive
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1,5

SUSPICION of

non-IgE-mediated
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Figure  1  Diagnostic  algorithm.
BF, breastfeeding;  CMP,  cow’s  milk  protein;  CMPA,  cow’s  milk  protein  allergy;  FPIES,  food  protein-induced  enterocolitis  syndrome;
SC, specialty  care.
1 Improvement  with  the elimination  diet  can be  expected  after  a  variable  period  of  time  depending  on the  clinical  presentation:
between 1 and  5  days in  acute  forms  (acute  FPIES,  vomiting);  1---2  weeks  in  cases  of  eczema  and  gastrointestinal  bleeding;  2---4
weeks in  cases  of  constipation,  diarrhoea  and  growth  faltering.
2 Eliminate  lactose  as  well  in  case  of  suspected  lactose  intolerance,  enteropathy  and/or  growth  faltering.
3 Patients  with  significant  growth  faltering  (malnutrition,  hypoalbuminaemia),  rectal  bleeding  associated  with  haemodynamic  insta-
bility or  severe  FPIES.
4 When  symptoms  develop  with  the  first  feeds  of  formula  in  infants  that  were  previously  breastfed  and  asymptomatic,  BF  should  be
recommended  and  elimination  of  CMP  from  the  mother’s  diet  is not  necessary.
5 Switch  to  another  extensively  hydrolysed  formula  of  different  characteristics  or  a  hydrolysed  rice  formula.  Elimination  of  soy  and
egg (in  the  child  and/or  mother)  if  a  concomitant  food  allergy  is suspected.
6 An  IgE-mediated  mechanism  should  be  suspected  in  case  of  immediate  reactions  (onset  less  than  2 h after  intake)  and/or  develop-
ment of  cutaneous  and respiratory  manifestations  associated  with  IgE mechanisms  (urticaria,  erythema,  oedema,  bronchospasm).
7 In  case  it is  not  available  at the  primary  care  level,  refer  patient  to  specialty  care.
8 The  oral  food  challenge  can  be  foregone  in severe  cases  and  cases  meeting  the  diagnostic  criteria  for  FPIES.
In patients  with  severe  atopic  dermatitis  and/or  FPIES,  performance  of  a  prick  test  or specific  IgE  tests  is recommended  before
starting the  challenge  for  diagnosis.  In  case  the  result  of  either  test  is positive,  the  oral  challenge  will  be  performed  according  to
the protocol  for  IgE-mediated  reactions.

involves  the gradual  reintroduction  of  CMP  under  medical
supervision.  Tolerance  should be  evaluated  at regular  inter-
vals  according  to  the clinical  features  and  the severity  of  the
response  in previous  challenges.  Patients  with  mild  forms
manifesting  with  GOR,  colic,  constipation  and proctocoli-
tis  may  develop  tolerance  early, at  ages  3---6  months,  while
patients  with  FPIES  develop  it later,  and the oral  challenge
for  tolerance  testing  should  be  deferred  to  ages  12,  18  or
even  24  months  in  patients  with  the most severe  forms.9,17

Before  reintroducing  CMP  in the  diet,  the  clinician  should
consider  whether  testing  for  specific  IgE  and/or  a prick
test  are  necessary.  In so-called  atypical  FPIES,  these  tests
may  be  positive  at diagnosis  or  at a later  time,  and
patients  tend  to  develop  tolerance  later.9,34,35 Although  most
maintain  a  clinical  presentation  characteristic  of non-IgE-
mediated  allergy,  approximately  35%  of  patients  also  exhibit

manifestations  characteristic  of  IgE-mediated  allergy.34 Fur-
thermore,  patients  that  have exhibited  severe  reactions,
immediate  reactions  (onset  within  2  hours  from  intake)  or
have  a personal  history  of  atopy  (atopic  dermatitis,  recur-
rent  bronchospasm,  allergic  rhinitis  and/or  IgE-mediated
hypersensitivity  to other  foods)  should be considered  at high
risk  of developing  IgE-mediated  reactions  after  a prolonged
period  of  elimination6 (Fig.  2).

The  development  of  tolerance  can  be assessed  at home
with  the gradual  and controlled  reintroduction  of  CMP in
patients  with  non-IgE  CMPA  that have  mild  or  moderate
symptoms6,7,15 (Fig.  3),  and  should  be assessed  in a hos-
pital  setting  if  there  is  risk  of  a  systemic  reaction  (FPIES
or  severe  enteropathy)  or  an  IgE-mediated  reaction (chil-
dren  that have  had  positive  results  of  testing  for  specific  IgE
and/or  the  prick test  during  the followup)9 (Table  4).



Non-IgE-mediated  cow’s  milk  allergy  193.e7

Non-IgE-mediated CMPA
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Figure  2  Followup  algorithm.
CMP,  cow’s  milk  protein;  CMPA,  cow’s  milk  protein  allergy;  FPIES,  food  protein-induced  enterocolitis  syndrome.
1 The  intervals  between  challenges  for  evaluation  of  tolerance  will  be determined  by  the  clinician,  and we  recommend  a  higher
frequency the  milder  the  presentation.  In  case  of  dietary  transgressions  associated  with  symptoms,  postpone  challenge.
2 The  patients  considered  at  risk  of  developing  an  IgE-mediated  response  include  those  with  a  personal  history  of  atopy  and  those
that developed  symptoms  immediately  after  ingestion  of  CMP.
3 If  not  available  at  the primary  care  level,  refer  to  specialty  care.
4 Perform  according  to  IgE-mediated  protocol  in  case  of  positive  prick/IgE  test.

1
st  week

2
nd week

3
rd  week

4
th  week

BAKED PRODUCTS WITH TRACES OR SMALL AMOUNTS OF CM (choose one option)

-Biscuits1: start with 1/day and increase to 3-4/day

-Bread containing milk: start with ½ slice of sandwich bread and increase to 1-2 slices/day

-Pastries, preferably home-made, like cake or tortes, muffins, rolls: start with ¼-½ serving, increasing the

amount progressively through the week to 1 serving, maintain 2-3 times a week.

PLAIN YOGURT2

CHEESES

Fresh cheeses (such as queso de Burgos) or petit-suisse: start with ¼ serving, increasing progressively to 1

serving (40-50 g). Later, introduce mild cured cheeses, starting with 10 g and increasing progressively to 20-25 g.

Start with 1-2 teaspoons and increase progressively each day until reaching 1 yogurt/day (125 cc)

-Children > 24 months6: start with 100 mL of CM, increasing progressively to 150 mL, 200 mL, 250 mL.

-Children receiving special formula4 (< 24 months): start with 60 mL of adapted formula5 increasing progressively

to 90 mL, 120 mL, 150 mL and up to 180-240 mL.

MILK
3

If the child tolerates the introduced product for a week, they should continue taking it in successive weeks.

If the child does not tolerate a product, return to the previous step.

Figure  3  Milk  ladder  challenge  to  assess  tolerance  at  home.  Adjust  fed  products  to  the  patient’s  age.
BF, breastfeeding;  CM,  cow’s  milk.
1 Simple  biscuits,  such  as María  biscuits  (no  chocolate,  custard,  etc.).  To  feed  infants,  they  can  be  puréed  with  fruit.
2 Adding  fresh  fruit  or  sweetening  lightly  with  some  milk  of  sugar  is  acceptable.
3 In children  that  continue  to  breastfeed,  introduction  of  cow’s  milk  will be  delayed  until  breastfeeding  is  discontinued  or supple-
mentation becomes  necessary.
4 Extensively  hydrolysed  formula,  hydrolysed  rice  protein  formula  or soy-based  formula.
5 Eventually,  introduce  a  lactose-free  formula,  and  later  switch  to  an  adapted  formula.
6 In children  that  are  not  fed  special  formulas  (for  instance,  fed  plant-based  milks)  CMP  could  be reintroduced  with  low-fat  milk
(to facilitate  acceptance),  switching  to  whole  milk  2 weeks  later.
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Confirmation of  diagnosis

Recommendation  4.  The  group  of experts  does  not
recommend  the following  for confirmation  of  the diag-
nosis:

4.a:  performance  of a prick test and/or  testing  for
specific  IgE  against  CMP,  unless  there  are  doubts  con-
cerning  the  involvement  of  an  IgE  mechanism.

Vote:  11  agreed,  0 abstained,  0 disagreed.  100%
consensus.

4.b:  routine  performance  of laboratory  tests.
Vote:  11  agreed,  0 abstained,  0 disagreed.  100%

consensus.
4.c:  performance  of  the patch  test.
Vote:  11  agreed,  0 abstained,  0 disagreed.  100%

consensus.
4.d:  routine performance  of endoscopy,  unless  the

diagnosis  is  uncertain  or  the patient  does  not  respond  to
exclusion  of  CMP  from  the diet,  with  endoscopy  being
performed  based  on the judgement  of the gastroen-
terologist.

Vote:  11  agreed,  0 abstained,  0 disagreed.  100%
consensus.

Recommendation  5:  the diagnosis  of  non-IgE-
mediated  CMPA  requires  elimination  of CMP  from  the
diet  for  a  period  not  exceeding  6  weeks  (trial  of  elimi-
nation),  verification  of  the resolution  of symptoms,  and
controlled  reintroduction  of  CMP  (oral  food  challenge),
except  in cases  of  severe  FPIES.

Vote:  11  agreed,  0 abstained,  0 disagreed.  100%
consensus.

The  data  on  potential  risk  factors  for  non-IgE  CMPA  are
scarce,  as  most  studies  have  been  conducted  in  patients
with  IgE-mediated  allergy.36---38 At  present,  no  intervention
for  preventing  the development  of  non-IgE  CMPA  is backed  by
sufficient  evidence.39---43 Exclusive  breastfeeding  is  the opti-
mal  source  of  nutrition  for  infants  up  to  age  6 months,  and
while  the  evidence  on  its  protective  effect  against allergy
development  is  inconsistent,  it  should  still  be  recommended
on  account  of the  numerous  benefits  it  offers.43
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Oral food challenge

Recommendation  6. In  patients  with  proctocolitis,
GOR,  colic,  constipation  and other  mild  gastrointesti-
nal symptoms,  the oral challenge  may  be performed  at
home under  the  supervision  of  the paediatrician.

Vote:  11  agreed,  0 abstained,  0  disagreed.  100%
consensus.

Recommendation  7. In cases  with  immediate  reac-
tions,  severe  atopic  dermatitis,  FPIES,  moderate  to
severe  enteropathy  or  in  whom  an IgE-mediated  mech-
anism  is suspected,  the  oral  challenge  will  always  be
performed  in  hospital.

Vote:  11  agreed,  0 abstained,  0  disagreed.  100%
consensus.

Recommendation  8. In  the  challenge,  the period
of  observation  after  reintroduction  of CMP  in the diet,
should  symptoms  not  develop  readily,  should be  of  at
least  2 weeks  and  of  up to  4 weeks,  especially  in cases
presenting  with  constipation  or  enteropathy.

Vote:  10  agreed,  1  abstained,  0 disagreed.  91%
consensus.

Treatment. Breastfeeding

Recommendation  9.  In  exclusively-breastfed  children,
breastfeeding  must  continue,  always  recommending
exclusion  of CMPs  from  the mother’s  diet.  If the
symptoms  persist  despite  adequate  adherence  to  the
CMP-free  diet,  it  is recommended  that  breastfeeding  is
maintained,  considering  the exclusion  of  other  poten-
tially  involved  foods  (especially  soy  and/or  egg).

Vote:  11  agreed,  0 abstained,  0  disagreed.  100%
consensus.

Recommendation  10. In  infants  receiving  mixed
breastfeeding,  if the onset  of  symptoms  coincides  with
the  introduction  of  formula  feeds,  breastfeeding  should
be  maintained,  and  in  most  cases  elimination  of CMP
from  the mother’s  diet is  not  necessary.

Vote:  11  agreed,  0 abstained,  0  disagreed.  100%
consensus.
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Treatment. Therapeutic formulas

Recommendation  11.  In  children  fed  with  infant  for-
mula  that develop  non-IgE-mediated  CMPA:

11.a:  EHF  of casein  or  whey  CMP  constitute  the  first-
line  treatment  of  mild  to  moderate  forms.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

11.b:  Hydrolysed  rice  protein  formulas  may  be  pre-
scribed  at any  age  and  can  offer  an alternative  to
patients  that refuse  or  do not  respond  to  treatment
with  casein  or  whey  CMP  EHF.  We  recommend  against
the  use  of  soy-based  formulas  in infants  aged  less  than
6  months.

Vote:  10  agreed,  1  abstained,  0  disagreed.  91%
consensus.

11.c:  Amino  acid-based  formulas  (elemental  formu-
las)  constitute  the first-line  treatment  in  severe  cases
of  enteropathy  or  FPIES.  They  can  also  be  used  as an
alternative  in patients  that  do  not  respond  to  treatment
with  casein  or  whey-CMP  EHFs.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  12. There  is  not  sufficient  evi-
dence  to  recommend  the routine  use  of formulas
enriched  with  prebiotic  and/or  probiotics  in the  man-
agement  of  children  with  CMPA.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Treatment. Formulas and  inappropriate
beverages

Recommendation  13.  Partially  hydrolysed  formulas,
formulas  or  milks from other  mammals  (goat,  sheep,
buffalo,  mare,  camel,  donkey)  and  plant-based  milks
(soy,  rice,  oat,  almond,  tiger  nut etc.)  should  not be
used  in  the  management  of  children  with  CMPA.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.
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Treatment. Nutritional considerations

Recommendation  14.  A CMP-free  diet  must  be  pre-
scribed  after  diagnosis.  Products  labelled  as  possibly
containing  ‘‘traces’’  of  CMP  need  not  be eliminated  if
the  child  can  tolerate  them.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  15. Medical  supervision  of
restrictive  diets is  always  recommended,  preferably  in
collaboration  with  a  nutritionist/dietitian.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  16.  Mothers  that  need  to  elimi-
nate  CMP  from  their  diet  for  the management  of  CMPA
in their  children  should  receive  supplementation  with
calcium  (1 g/day)  and  vitamin  D (600  IU/day).

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  17.  In  infants  and  children  who
are  not  breastfed,  we  recommend  ingestion  of a suit-
able  amount  of  formula  guaranteeing,  among others,
an  adequate  intake  of  calcium.  If there  is  evidence
that  intake  is insufficient,  supplementation  with  cal-
cium  is recommended.  In addition,  supplementation
with  vitamin  D  (400  IU/day)  should  be maintained  for
the  duration  of  the restricted  diet.

Vote:  10  agreed,  1 abstained,  0  disagreed.  91%
consensus.

Complementary  feeding

Recommendation  18.  Complementary  feeding  in chil-
dren  with  CMPA  should  adhere  to  the  guidelines  applied
to  any  other  child  under  similar  circumstances,  save  for
the exclusion  of  CMP  from  the  diet.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Recommendation  19. In general,  beef and similar
meats,  always  well  cooked,  can  be included  in the  diet
of  children  with  CMPA.

Vote:  11  agreed,  0  abstained,  0  disagreed.  100%
consensus.

Appendix  A.  Supplementary  data

Supplementary  data  associated  with  this article  can
be  found,  in the  online  version,  at doi:10.1016/j.
anpede.2018.11.009.
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Followup

Recommendation  20. When  it comes  to  followup,  the
group  of  experts  does  not  recommend:

20.a:  prescription  of self-injectable  epinephrine  to
children  with  FPIES except  in  case  of  a  concomitant
IgE-mediated  allergy.

Vote:  11  agreed,  0 abstained,  0 disagreed.  100%
consensus.

20.b:  routine  performance  of  diagnostic  tests.
Vote:  11  agreed,  0 abstained,  0 disagreed.  100%

consensus.
20.c:  changes  to the vaccination  schedule.
Vote:  11  agreed,  0 abstained,  0 disagreed.  100%

consensus.
Recommendation  21.  Treatment  with  a CMP-free

diet  should  be  maintained  for a variable  period:  from
3  to  6 months  in mild  forms,  to up  to  12  months  in the
most  severe  cases.  In case  of  unfavourable  response  to
reintroduction  of  CMP,  tolerance  must  be  re-evaluated
periodically  every  6  to  12  months  under  medical  super-
vision.

Vote:  11  agreed,  0 abstained,  0 disagreed.  100%
consensus.

Testing for  development of  tolerance

Recommendation  22.  In patients  with  a  personal  his-
tory  of atopy,  immediate  reactions  (onset  within  2
hours  from  ingestion),  FPIES  and all  severe  forms  of
allergy,  a specific  IgE  test  and/or  a prick  test  will  be
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17. Nowak-Węgrzyn A, Katz Y,  Mehr SS, Koletzko S. Non-IgE-
mediated gastrointestinal food allergy. J  Allergy Clin Immunol.
2015;135:1114---24.

18. Miceli Sopo S,  Arena R, Greco M,  Bergamini M, Monaco S.  Con-
stipation and cow’s milk allergy: a review of the literature. Int
Arch Allergy Immunol. 2014;164:40---5.

19. Vandenplas Y,  Gottrand F, Veereman-Wauters G, de Greef E,
Devreker T, Hauser B, et  al. Gastrointestinal manifestations of
cow’s milk protein allergy and gastrointestinal motility. Acta
Paediatr. 2012;101:1105---9.

20. Vandenplas Y, Dupont C, Eigenmann P, Host A, Kuitunen M, Ribes-
Koninckx C, et al. A workshop report on the development of
the Cow’s Milk-related Symptom Score awareness tool for young
children. Acta Paediatr. 2015;104:334---9.

21. Vandenplas Y, Steenhout P, Järvi A, Garreau AS, Mukherjee
R. Pooled analysis of the Cow’s Milk-related-Symptom-Score
(CoMiSSTM)  as a  predictor for cow’s milk related symptoms.
Pediatr Gastroenterol Hepatol Nutr. 2017;20:22---6.

22. Dupont C. Diagnosis of  cow’s milk allergy in children:
determining the gold standard? Expert Rev Clin Immunol.
2014;10:257---67.

23. De Greef E, Hauser B, Devreker T, Veereman-Wauters G, Vanden-
plas Y. Diagnosis and management of cow’s milk protein allergy
in infants. World J Pediatr. 2012;8:19---24.

24. Atanaskovic-Markovic M.  Refractory proctocolitis in the exclu-
sively breast-fed infants. Endocr Metab Immune Disord Drug
Targets. 2014;14:63---6.

25. Lifschitz C, Szajewska H. Cow’s milk allergy: evidence-based
diagnosis and management for the practitioner. Eur J  Pediatr.
2015;174:141---50.

26. Kansu A, Yüce A, Dalgıç  B, Şekerel BE, Çullu-Çokuğraş  F,
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