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implementazione delle lineeimplementazione delle linee--guidaguida
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CM hypersensitivity

CM allergy         Nonallergic CM hypersensitivity 
(lactase deficit….)  

IgE-mediated food allergy        Non-IgE-mediated CMA 
allergy (CM intolerance)

Johansson SG. Revised nomenclature for allergy for global use: Report of 
the Nomenclature Review Committee of the World Allergy Organization. J 

Allergy Clin Immunol. 2004 ;113:832-6 
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Immediate allergic reactions 

•

Fiocchi A, Schunemann H. Diagnosis and Rationale for Action against 
Cow’s Milk Allergy. The WAO DRACMA guideline. WAO Journal & Pediatr 

Allergy Immunol 2010; S1 (April), 1-105.

I- anaphylaxis

II - GI OAS

Immediate GI (vomting, bloody stools) 

CMA in short bowel syndrome

III-respiratory After ingestion

After ihalation 

IV-cutaneous Acute urticaria 

Contact urticaria



Delayed allergic reactions 

•

Fiocchi A, Schunemann H. Diagnosis and Rationale for Action against 
Cow’s Milk Allergy. The WAO DRACMA guideline. WAO Journal & Pediatr 

Allergy Immunol 2010; S1 (April), 1-105.

I- Cutaneous Atopic dermatitis

II - GI GERD

Cryco-pharyngeal spasm

Pyloric stenosis

Allergic  Eosinophil Oesophagitis

FPIES

Cow’s Milk Protein-Induced Enteropathy 

Constipation 

Severe Irritability (Colic)

Food Protein-Induced Gastroenteritis
and Proctocolitis

III-respiratory Milk-Induced Chronic Pulmonary Disease
(Heiner’s Syndrome)





Proportion of children with persistent 
CMA: IgE-positive vs. IgE-negative

Saarinen KM. Clinical course and prognosis of cow's milk allergy are dependent on milk-specific 
IgE status. J Allergy Clin Immunol. 2005;116:869-75
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No recent guidelines on diagnosis 
and treatment of CMA

Høst A. Dietary products used in infants for treatment and prevention of food 
allergy. Joint Statement of the European Society for Paediatric Allergology 
and Clinical Immunology (ESPACI) Committee on Hypoallergenic Formulas 
and the European Society for Paediatric Gastroenterology, Hepatology and 
Nutrition (ESPGHAN) Committee on Nutrition. Arch Dis Child. 1999;81:80-4. 

American Academy of Pediatrics  Committee on Nutrition. Hypoallergenic Infant 
Formulae. Pediatrics 2000:106:346-9

Kemp AS; Australian consensus panel. Guidelines for the use of infant formulas to 
treat cows milk protein allergy: an Australian consensus panel opinion. Med J
Aust. 2008;188:109-12 



Kemp AS. Med J Aus 2008; 188:109-112









26 children with CMA

SPT with goat’s milk: 100% positive

Challenge with goat’s milk: 24/26 positive

Blotting cross-inhibition: 100%

Goat’s milk

Bellioni-Businco B. Allergenicity of goat’s milk in children with cow’s milk allergy. 
J Allergy Clin Immunol 1999;103:1191-4

Muraro MA. Soy formulas and nonbovine milk.
Ann Allergy Asthma Immunol. 2002; 89 (6 Suppl 1):97-101.





Restani P, Gaiaschi A, Plebani A, Beretta B, Cavagni G, Fiocchi A, Poiesi C, Velonà T, 
Ugazio AG, Galli CL.  Cross reactivity between milk proteins from different animal species. 

Clin Exper Allergy 1999; 29:997-1004



Rice hydrolisate

• Hypoallergenic
Piacentini GL. Allergenicity of a hydrolyzed rice infant formula in a guinea pig model. 

Ann Allergy Asthma Immunol 2003; 91:61-4

• Tolerated by polyallergic 
Fiocchi A.  Tolerance to a rice hydrolysate formula in children allergic to cow's milk and 

soy. Clin Experim Allergy 2003; 33:1576-80

• Tolerated in CMA
Fiocchi A. Children allergic to cow’s milk tolerate a rice hydrolysate formula.

Clin Exp Allergy 2006; 36:311-6

• Nutritionally adequate 

Agostoni C. Growth of infants with ige-mediated cow’s milk allergy fed different formulas 
in the complementary feeding period. Pediatr Allergy Immunol 2007; 18:599-606





The pediatrician faces CMA

– Time pressure
– Fatigue
– Lack of expertise 
– Hostile patients or families 
– Societal lack of the figure of the paediatric allergist 
– Dominance by individuals with powerful personalities   

in scientific policy forums  

Jaeschke R, Guyatt GH, Dellinger P, SchJaeschke R, Guyatt GH, Dellinger P, Schüünemann H, Levy MM, Kunz R, Norris S, nemann H, Levy MM, Kunz R, Norris S, 
Bion J; GRADE Working Group. Use of GRADE grid to reach decisionBion J; GRADE Working Group. Use of GRADE grid to reach decisions on clinical s on clinical 

practice guidelines when consensus is elusive. BMJ. 2008 Jul 31;practice guidelines when consensus is elusive. BMJ. 2008 Jul 31;337:a744.337:a744.





WAO guidelines 



Implementing & disseminating DRACMAImplementing & disseminating DRACMA

• Publication in WAO journal
• Distribution to the WAO audience
• Presentation at the World Allergy Congress, BA 

December 2009
• Release at the Milan Congress, February 4°- 6°, 

2010
• Generation of powerpoint presentations for 

different countries worldwide
• Implementation with educational events at 

national levels





• Method: GRADE guidelines

• Setting; WAO 

• Targets: Allergist, Paediatric allergist, General 
Paediatrician, Gastroenterologist, Dermatologist, 
Dietician, Food Chemist. 

• Diagnosis and Rationale for Action against Cow’s 
Milk Allergy (DRACMA)

CM allergy diagnosis and treatmentCM allergy diagnosis and treatment



•

Fiocchi A, Schunemann H. Diagnosis and Rationale for Action against 
Cow’s Milk Allergy. The WAO DRACMA guideline. WAO Journal & 

Pediatr Allergy Immunol 2010; S1 (April), 1-105.



DRACMA: the documentDRACMA: the document



•

Fiocchi A, Schunemann H. Diagnosis and Rationale for Action against 
Cow’s Milk Allergy. The WAO DRACMA guideline. WAO Journal & 

Pediatr Allergy Immunol 2010; S1 (April), 1-105.
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Guidelines for diagnosisGuidelines for diagnosis

• Question 1. Should skin prick tests be used to exclude IgE-mediated CMA in 
patients with low pre-test probability of CMA?

• Question 2. Should in vitro specific IgE determination be used to exclude IgE-
mediated CMA in patients with low pre-test probability of CMA?

• Question 3. Should in vitro specific IgE determination be used to exclude IgE-
mediated CMA in patients with low pre-test probability of CMA and a positive 
result of a skin prick test?

• Question 4. Should skin prick tests and/or in vitro IgE determination be used 
to confirm the diagnosis of IgE-mediated CMA in patients with high pre-test 
probability of CMA?

• Question 5. Should allergen microarrays be used to confirm or exclude IgE-
mediated CMA in patients with low pre-test probability of CMA?

• Question 6. Should component-resolved diagnostics be used to confirm or
exclude IgE-mediated CMA in patients with low pre-test probability of CMA?

Records identified through database 
searching (all study designs)

EMBASE = 2203
MEDLINE = 2261

Total n = 4464



Records identified through 
database searching 
(all study designs)
EMBASE = 2203
MEDLINE = 2261

Total n = 4464

Additional records 
identified through other 

sources
(n = 0)

Records after duplicates 
removed (n = 3877)

Records screened
(n = 3877)

Records excluded
(n = 3619)

Full-text articles 
assessed for eligibility

(n =  258)
Full-text articles 
excluded, with 

reasons (n = 207)
Studies included in 

qualitative synthesis
(n =  36)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 31)

Full text articles 
awaiting assessment

( n = 15 )

CMA diagnosis

PRISMA diagram

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105

Should skin prick 
tests be used for the 

diagnosis of IgE-
mediated CMA in 

patients suspected 
of CMA?



Questions of diagnosis

Should skin prick 
tests be used for the 

diagnosis of IgE-
mediated CMA in 

patients suspected 
of CMA?

Should in vitro 
specific IgE 

determination be 
used for the 

diagnosis of IgE-
mediated CMA in 

patients suspected 
of CMA?

Should in vitro 
specific IgE 

determination be 
used for the 

diagnosis of IgE-
mediated CMA in 

patients suspected 
of CMA and a 
positive SPT?

Should in vitro 
specific IgE 

determination be 
used for the 

diagnosis of IgE-
mediated CMA in 

patients suspected 
of CMA and a 
negative SPT?

Should allergen 
microarrays or 

component resolved 
diagnostics be used 
for the diagnosis of 

IgE-mediated CMA?

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105



• In settings where oral food challenge is considered a requirement for making a diagnosis of 
IgE-mediated cow’s milk allergy, we recommend using oral food challenge with cow’s milk 
as the only test without performing a skin prick test as a triage or an add-on test to 
establish a diagnosis (strong recommendation | very low quality evidence).

Underlying values and preferences

• This recommendation places a relatively high value on avoiding resource consumption and 
the risk of anaphylactic reactions at home in patients who would be misclassified by a skin 
prick test alone. It places a lower value on anaphylactic reactions in a controlled setting that 
can be managed by experienced personnel when oral food challenge is performed. This 
recommendation also places a high value on avoiding any unnecessary treatment in 
patients who would be incorrectly classified by a skin prick test as allergic to cow’s milk.

Remark

• This recommendation applies to clinical practice settings. In research settings there may be 
compelling reasons to perform skin prick tests even though a food challenge test with cow’s 
milk is always being done.

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; in press

Recommendation 1. 1





• In settings where oral food challenge is not considered a requirement in all patients 
suspected of IgE-mediated cow’s milk allergy, in patients with high pre-test 
probability of CMA we suggest using a skin prick test with a cut-off value of ≥3 mm 
as a triage test to avoid oral food challenge in those in whom the result of a skin prick 
test turns out positive (weak recommendation | low quality evidence).

Underlying values and preferences
• This recommendation places a relatively high value on avoiding burden, resource use 

and very likely anaphylactic reactions during the oral food challenge test (~50–70% 
food challenges avoided). It places a lower value on unnecessary treatment of around 
1 in 20 patients misclassified as allergic to cow’s milk (5–6% false positive results).

Remark
• A high pre-test probability of CMA (~80%) can be estimated based on the history and 

would represent, for instance, patients who experienced an anaphylactic reaction in 
the past.

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; in press

Recommendation 1. 2



If SPT positive: 

unnecessary treatment of 
1 in 20 patients 

misclassified as CMA 
(5–6% false positive results).

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105



• In settings where oral food challenge is not considered a requirement in all patients 
suspected of IgE-mediated cow’s milk allergy, in patients with low pre-test 
probability of CMA we suggest using a skin prick test with a cut-off value of ≥3 mm 
as a triage test to avoid oral food challenge in those in whom the result of a skin prick 
test turns out negative  (weak recommendation | low quality evidence).

Underlying values and preferences: This recommendation places a relatively high value 
on avoiding burden and resource use with an oral food challenge test (~70% 
challenges avoided). It places a lower value on avoiding an allergic reaction (possibly 
a mild one) in around 1 in 25–50 patients misclassified as not having cow’s milk 
allergy while they would actually be allergic to cow’s milk (2–4% false negative 
results).

Remark:  A low pre-test probability of CMA (~10%) can be estimated based on the 
history and would represent, for instance, patients with unexplained gastrointestinal 
symptoms (e.g. gastroesophageal reflux).

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press

Recommendation 1. 4



Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105

If SPT negative: allergic 
reaction (possibly mild) in 1 

in 25–50 patients 
misclassified as not having 

cow’s milk allergy while they 
would actually be allergic to 

cow’s milk (2–4% false 
negative results). 



• In settings where oral food challenge is not considered a requirement for making a 
diagnosis of IgE-mediated cow’s milk allergy, in patients with average pre-test 
probability of CMA we suggest using an oral food challenge test with cow’s milk as 
the only test without performing a skin prick test with a cut-off value of ≥3 mm as a 
triage or an add-on test to establish a diagnosis      

Underlying values and preferences
• This recommendation places a high value on avoiding resource consumption and the 

risk of anaphylactic reactions at home in large proportion of patients who would be 
incorrectly classified by a skin prick test alone. It places a lower value on anaphylactic 
reactions in a controlled setting that can be managed by experienced personnel when 
oral food challenge is performed. This recommendation also places a high value on 
avoiding any unnecessary treatment in patients who would be incorrectly classified by 
a skin prick test as allergic to cow’s milk.

Remark : An average pre-test probability of CMA (~40%) can be estimated based on the 
history and presenting symptoms and would represent the majority of situations

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press

Recommendation 1. 3



If SPT positive:  unnecessary treatment of 
8 in 20 patients  misclassified as CMA 

(40% false positive results).

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105





Courtesy of Sami Bahna
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Informal Question Comparators Outcomes
Should extensively
hydrolysed cow’s 
milk formulae be 
used in patients with 
CMA?

soy, rice, amino acid 
formula, other cow’s 
milk hydrolysed 
formula

symptoms 
quality of life of a patient & caregivers
failure to thrive
iron, calcium, vitamin D deficiency 
protein, fats and other minerals and vitamins 
deficiency
weight/height 
excessive weight gain
anthropometric values
secondary sensitization to that formula
allergic reaction  (milk hydrolyzed formula)
allergic reaction to soy  
other adverse effects
unpleasant taste
resource utilization (cost)
burden for parents
cross-reactivity with cow’s milk (soy formula)

Should soy-based 
formulae be used in 
patients with CMA?

other soy-based 
formula, rice, amino 
acid, cow’s milk 
hydrolysed formula

Should rice 
hydrolysate be 
used in patients with 
CMA?

soy, amino acid, 
cow’s milk 
hydrolysed formula

Should amino acid 
formulae be used in 
patients with CMA?

soy, rice, cow’s milk 
hydrolysed formula

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press



RH ML ME MG AM AS AF MB JB HS KB SB GL SV m

severe symptoms of CMA 

(severe laryngeal edema, 

severe asthma, anaphylaxis)

9 9 9 9 9 8 9 9 9 9 9 8 9 8 9

allergic reaction to protein in 

the formula
8 4 8 6 9 5 9 9 9 7 7 5 7 5 7

moderate symptoms of CMA 

(mild laryngeal edema, mild 

asthma)

9 7 9 9 7 5 6 7 7 8 7 5 6 5 7

failure to thrive 8 4 5 8 8 6 8 9 8 8 7 6 7 6 7

enteropathy, 

entero/proctocolitis
8 5 6 8 9 6 7 8 7 9 7 6 6 6 7

protein and fats deficiency 8 4 7 8 7 6 7 8 8 5 7 6 7 6 7

iron, calcium, vitamin D, and 

other minerals and vitamins 

deficiency 

8 3 9 8 7 6 6 7 7 5 7 6 7 6 7

weight/height 8 4 5 8 8 7 7 7 6 5 7 7 7 7 7

mild symptoms of CMA 

(erythema, urticaria, 

angioedema, pruritus, 

vomiting, diarrhoea, rhinitis, 

conjunctivitis)

9 7 9 9 6 4 6 7 5 7 5 7 4 8 7

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press



RH ML ME MG AM AS AF MB JB HS KB SB GL SV m

quality of life of a patient 6 6 5 9 8 5 7 8 8 3 6 6 6 6 6

duration of CMA 6 5 5 9 8 4 3 7 7 3 8 8 6 8 6

unpleasant taste (child may refuse 

to take the formula)
6 4 8 6 8 2 8 9 6 4 4 4 6 4 6

quality of life of caregivers 6 6 5 9 6 4 7 5 7 3 6 6 6 6 6

anthropometric values 6 4 3 7 8 5 7 8 5 3 7 7 6 7 6

resource utilization (cost) 6 4 5 7 8 4 7 9 4 4 4 4 3 4 5

cross-reactivity with cow’s milk 6 4 2 2 9 4 9 7 6 3 5 5 7 5 5

development of secondary 

sensitization to proteins present in 

a formula

6 6 4 1 9 5 9 6 7 2 7 7 1 7 5

excessive weight gain 6 3 3 7 6 5 6 3 7 4 7 7 5 7 5

skin fold thickness 6 3 3 6 6 6 4 5 5 4 7 7 3 7 5

burden for parents: need to 

change from bottles to beakers 

(milk hydrolysed, rice, and amino 

acid formulas are high in sugar)

5 2 2 7 7 2 5 9 5 5 3 3 4 3 5

sexual maturation (development 

of secondary and tertiary sexual 

traits)

1 3 1 1 8 4 6 7 5 2 7 4 5 3 4

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press



Milk/formula Cost per liter

[US$ (Euro)]

Cost per 6 months

[US$ (Euro)]

normal cow’s milk 1.2 (0.9) 100 (75)

normal formula 2.5 (2.0) 230 (160)

extensively hydrolysed 

formula

9 (6) 800 (550)

soy formula 7 (5) 750 (450)

rice formula 9 (6) 800 (550)

amino acid formula 20 (14) 1800 (1250)

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; in press

Resource utilisation (costs)Resource utilisation (costs)



Guidelines for replacement formula 
choice 

Guidelines for replacement formula 
choice 

• Question 7. Should cow’s milk hydrolysed formulae be used in patients 
with CMA?

• Question 8. Should soy-based formulae be used in patients with CMA?

• Question 9 . Should rice hydrolysate be used in patients with CMA?

• Question 10 . Should amino acid formulae be used in patients with CMA?

• Question 11 . Can  immunotherapy be used in patients with CMA?

Records identified through database 
searching (all study designs)

EMBASE = 724
MEDLINE = 574
CENTRAL = 908

(Total n =  2206)



Records identified through 
database searching 
(all study designs)

EMBASE = 724
MEDLINE = 574
CENTRAL = 908
(Total n =  2206)

Additional records 
identified through other 

sources
(n = 0)

Records after duplicates 
removed (n = 1579)

Records screened
(n = 1579)

Records excluded
(n = 1525)

Full-text articles 
assessed for eligibility

(n =  54)
Full-text articles 
excluded, with 

reasons (n = 44)
Studies included in 

qualitative synthesis
(n =  10)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 7)

CMA treatment

PRISMA diagram

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105

Should extensively 
hydrolysed milk, soy, 

amino acid or 
extensively 

hydrolysed rice 
formula be used in 
patients with cow’s 

milk allergy?



• In children with IgE-mediated cow’s milk allergy at high risk of anaphylactic 
reactions (prior history of anaphylaxis and currently not using extensively 
hydrolysed milk formula), we suggest amino acid formula rather than extensively 
hydrolysed milk formula (conditional recommendation | very low quality 
evidence).

Underlying values and preferences

• This recommendation places a relatively high value on avoiding possible 
anaphylactic reactions and a lower value on avoiding the direct cost of amino 
acid formula in settings where the cost of amino acid formulas is high. 

Remark

• In controlled settings a trial feeding with an extensively hydrolysed milk formula 
may be appropriate

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105

Recommendation 7. 1



Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105

Expensive, but Expensive, but 
necessarynecessary



In children with IgE-mediated cow’s milk allergy at low risk of anaphylactic reactions 
(no prior history of anaphylaxis or currently on extensively hydrolysed milk 
formula), we suggest extensively hydrolysed milk formula over amino acid 
formula  (conditional recommendation | very low quality evidence).

Underlying values and preferences
This recommendation places a relatively high value on avoiding the direct cost of 

amino acid formula in settings where the cost of amino acid formula is high. In 
settings where the cost of amino acid formula is lower the use of amino acid 
formula may be equally reasonable.

Remark
Extensively hydrolysed milk formula should be tested in clinical studies before being 

used. (American Academy of Pediatrics Committee on Nutrition 2000 [19]) If a 
new formula is introduced, one should carefully monitor if any adverse reactions 
develop after first administration.

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105

Recommendation 7. 2



Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale for 
Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 1-105

--Controlled risk of sensitisation  Controlled risk of sensitisation  
-- less expensive  less expensive  

--low risk of anaphylactic reactions  low risk of anaphylactic reactions  



• In children with IgE-mediated cow’s milk allergy, we suggest extensively 
hydrolysed milk formula rather than soy formula  (conditional 
recommendation | very low quality evidence).

Underlying values and preferences
• This recommendation places a relatively high value on avoiding adverse 

reactions to soy formula, and a relatively low value on an inferior 
acceptance of the extensively hydrolysed formula and resource utilization. 
In settings where relative importance of resource expenditure is lower an 
alternative choice may be equally reasonable.

Remark
• Soy should not be used in first 6 months of life, because of nutritional 

risks. 

Recommendation 7.3

Fiocchi A, Schunemann H. WAO Special Committee on Food Allergy. Diagnosis and Rationale 
for Action against Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 2010; S1 (April), 

1-105



• Growth, (length and weight for age z-
score) adequate, but trend towards 
improved growth in extensively 
hydrolysed formula compared to soy 
formula 

• Fewer children had allergic reaction to 
extensively hydrolysed formula than to 
soy formula (relative risk: 0.18; 95% CI: 
0.05 to 0.71) 

• Fewer children developed secondary 
sensitization to eHF than to soy formula 

Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105



Fiocchi A, Schunemann H. WAO Special Committee on 
Food Allergy. Diagnosis and Rationale for Action against 

Cow’s Milk Allergy. The DRACMA guideline. WAO Journal 
2010; S1 (April), 1-105

Recommendation 7. 4

• In children with IgE-mediated cow’s milk allergy, extensively hydrolysed 
milk formula rather than extensively hydrolysed rice formula.

(conditional recommendation | very low quality evidence).

Underlying values and preferences

• This recommendation places a relatively high value on wide availability of 
extensively hydrolysed milk formulae relative to hydrolysed rice formulae.





Novembre E. Severe hypoproteinemia in infant with 
AD. Allergy. 2003;58:88-9

Generalized edema more evident (A) in
the face and (B) in the legs (fovea sign)



Carvalho NF. Severe nutritional deficiencies in toddlers resulting from health food 
milk alternatives. Pediatrics. 2001;107(4):E46 



Carvalho NF. Severe nutritional deficiencies in 
toddlers resulting from health food milk alternatives. 

Pediatrics. 2001;107(4):E46 



Class: mammalia

Superorder: Laurasiatheria

Superorder: Eurarchonteria

Order: Artiodactyla Order: peryssodactyla

Family: Bovidae

Family: Suidae 

Subfamily: bovinae

Subfamily: caprinae

Family: Camelidae

Should we 
ban all milks 
because of 
CMA?   

Jarvinen K. 
Mammalian Milk 

Allergy:

Clinical Suspicion, 
Cross-

Reactivities and 
Diagnosis

Curr Opinion Allergy 
Clin Immunol 

2009; 9:234-7



Fiocchi A, Schunemann 
H. Diagnosis and 

Rationale for Action 
against Cow’s Milk 
Allergy. The WAO 

DRACMA guideline. WAO 
Journal & Pediatr Allergy 

Immunol 2010; S1 (April), 
1-105.



Kemp AS. Med J Aus 2008; 188:109-112



Kemp AS. Med J Aus 2008; 188:109-112



•

Fiocchi A, Schunemann H. Diagnosis and Rationale for Action against 
Cow’s Milk Allergy. The WAO DRACMA guideline. WAO Journal & 

Pediatr Allergy Immunol 2010; S1 (April), 1-105.



Chi Chi èè il bambino allergico al latte di muccail bambino allergico al latte di mucca

Come si diagnostica Come si diagnostica 

DRACMA DRACMA 

Esiste una prima scelta?Esiste una prima scelta?

Implementazione delle lineeImplementazione delle linee--guidaguida

Scelta della formula e storia naturale della APLVScelta della formula e storia naturale della APLV

Quale latte Quale latte 



Next steps - 1

1. DRACMA publication: WAO Journal, April 2010 –
PAI, May 2010

2. Milan Meeting proceedings: JACI 2010
3. GLORIA educational modules 
4. World allergy societies endorsement & input sought 
5. World sister societies endorsement & input sought
6. DRACMA symposia during allergy and nutrition 

society meetings  
7. Outreach towards patient organisations 
8. Creation of an international bureau for dissemination    

and update



Next steps - 2

The international bureau for dissemination and update:
a.Translation and publication 
b.Educational materials 
c.Translational updates to link-up with basic & clinical 

R&D and the industry
d.Communication with government agencies and NGOs
e.Cultural adaptation



Chi Chi èè il bambino allergico al latte di muccail bambino allergico al latte di mucca

Come si diagnostica Come si diagnostica 

DRACMA DRACMA 

Esiste una prima scelta?Esiste una prima scelta?

Implementazione delle lineeImplementazione delle linee--guidaguida

Scelta della formula e storia naturale della APLVScelta della formula e storia naturale della APLV

Quale latte Quale latte 



Year (author) Publication type Title Setting

1999 - Host Joint position
statement
ESPACI-

ESPGHAN

Dietary products used in 
infants for treatment and 
prevention of food allergy.

Primary 

Treatment

2000 Position statement 
(AAP)

Hypoallergenic Formulas Primary

2004 - Muraro Literature review 
(EAACI)

Dietary prevention of allergic 
diseases in infants and small 

children.

Primary

2006 – Adverse 
Reactions to 

Foods 
Committee

Literature review 
(ACAAI)

Food allergy and the 
introduction of solid foods to 

infants: a consensus 
document

Primary

Allen CW. Food allergy: Is strict avoidance the only
answer? Pediatr Allergy Immunol 2009: 20: 415–22.

Recommendations for avoidance or delayed Recommendations for avoidance or delayed 
introduction of allergenic foodsintroduction of allergenic foods



Allen CW. Food allergy: Is strict avoidance the only
answer? Pediatr Allergy Immunol 2009: 20: 415–22.

Recommendations for avoidance or delayed Recommendations for avoidance or delayed 
introduction of allergenic foodsintroduction of allergenic foods

Year (author) Publication type Title Setting

2006 - Osborne Cochrane 
systematic

review 

Formulas containing 
hydrolysed protein

for prevention of allergy and 
food protein

intolerance in infants.

Primary

2006 - Kramer Cochrane 
systematic

review 

Maternal dietary antigen 
avoidance during pregnancy 
and/or lactation, or both, for 
preventing or treating atopic 

disease in the child.

Primary 

Treatment

2007 - Prescott Position statement
ASCIA

Primary allergy prevention
in children

Primary
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Exposures associated with peanut  allergy

Fox  AT. High environmental exposure to peanut in infancy as a risk factor for peanut allergy. 
J Allergy Clin Immunol 2009;123:417-23



“Baked-Milk” Study

• 100 milk-allergic subjects enrolled 

- mean age: 6.7 yrs; range: 2.6 – 17.3 yrs

- 62% males

• Challenged with baked muffin, waffle & uncooked milk [~ 3 oz milk 

protein/baked product]

• Milk challenges:

- 77  HCM tolerant [baked-milk products only]

- 23  Allergic [could not tolerate milk in any form]

Nowak-Wegrzyn A. Tolerance to extensively heated milk
in children with cow's milk allergy. J Allergy Clin Immunol 2008, 122:342-7



HM OFC
N=100

HM-Reactive
N=23

NHM-Tolerant
N=9

NHM OFC
N=43

Not challenged to 
NHM due to highly 
predictive test results; 
N=34

HM-Tolerant
N=77

NHM Reactive
N=34

Strict avoidance 
for 12 months

Re-challenge

HM Diet*

3 mo 48 mo

“Baked Milk” Study

*The subjects in the HM Diet group will be followed every 6 months 
for up to 48 months or until become cow’s milk-tolerant.

Nowak-Wegrzyn A. Tolerance to extensively heated milk
in children with cow's milk allergy. J Allergy Clin Immunol 2008, 122:342-7



Changes in Milk-specific PST, IgE & 
IgG4 in HCM-Tolerant Subjects

Milk PST decreases and casein-specific IgG4 increases

Nowak-Wegrzyn A. Tolerance to extensively heated milk
in children with cow's milk allergy. J Allergy Clin Immunol 2008, 122:342-7



Eliciting dose at diagnostic 
challenge in 112 CMA children

ED n % Epinephrine?

0.1 mL 14 12.5 12.5

0.4 mL 10 8.9 21.4

1.4 mL 20 17.9 39.3

4.4 mL 22 19.6

60.7%
14.4 mL 20 17.9

44.4 mL 12 10.7

144.4 mL 14 12.5

112 100

Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's 
Milk Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73

Can I recommend 
a non absolute 
avoidance? 

Can I avail the use 
of little doses?



A vastly altered approach to food 
allergy management

1. The change from a milk avoidance diet to a milk-limited diet 
could provide a substantial improvement to the quality of life of 
milk-allergic individuals. 

2. The frequency of prolonged or permanent milk allergy may be 
reduced if this type of diet can augment the development of 
tolerance. 

3. These children receiving limited, extensively heated milk 
essentially reported no acute milk-induced allergic reactions as 
a result of this diet. 

Skripak JM. Mammalian milk allergy: avoidance strategies and oral desensitization
Curr Opin Allergy Clin Immunol. 2009;9:259-64.

??



Protection on CMA with hypoallergenic formula in high
risk infants: seen for both partially and extensively 

hydrolysed formula.

not allergen avoidance

but 

allergen modification?

Allen CW. Food allergy: Is strict avoidance the only
answer? Pediatr Allergy Immunol 2009: 20: 415–422.

Modification of allergenicity as 
a promoter of tolerance?

Modification of allergenicity as 
a promoter of tolerance?



In vivo (skin prick test and/or challenge) 
studies on residual allergenicity of CM 

hydrolysates

In vivo (skin prick test and/or challenge) 
studies on residual allergenicity of CM 

hydrolysates

Hydrolysate Authors

Sampson Wahn Ragno Hill Giampietro

Nutramigen P P - C -

Pregestimil - P - N -

Alimentum P - P/C - -

Profylac - P/C - P/C C

Nutrilon Pepti - - - P/C C

Alfarè - P/C - C -

Nan HA - - P/C - -

P= skin prick-positive; C= challenge positive; N= negative; - = not tested

Terracciano L. Use of hydrolysates in the treatment of cow's milk allergy
Ann Allergy Asthma Immunol 2002; 89 (Suppl), 86-90



Loss of tolerance
after an exclusion diet

The non sequitur

The anecdote The literature

Barbi et al. Allergy 2004;59:668



Acute allergic reactions to CM after 
elimination in children with AEDS?

• 11 children with eczema and prolonged cow’s milk (CM) 
elimination 

• Retrospective evaluation of the exposure to CM, sensitization 
and reactions to accidental ingestion 

• Before the elimination period all children consumed CM without 
acute reactions. 

• During the elimination period, eight of 11 children developed 
severe acute allergic reactions to CM after accidental ingestion. 

Flinterman AE.  Acute allergic reactions in children with AEDS after prolonged
cow’s milk elimination diets. Allergy 2006; 61:370-4

does an elimination diet make for 
severe food allergy? 

“There is a considerable chance of 
developing acute allergic reactions to 
CM after elimination in children 
without previous problems after CM 
intake”.  



Prescott S, Fiocchi A. Avoidance or exposure to foods in 
prevention and treatment of food allergy? Curr Opin 
Allergy Clin Immunol 2010,10:258–66

Wrongful conviction: allergens 
found guilty of allergy epidemic



Skripak JM. The natural history of IgE-mediated cow’s milk allergy. 

J Allergy Clin Immunol 2007;120:1172-7

Flinterman AE.  Acute allergic reactions in children with AEDS after prolonged
cow’s milk elimination diets. Allergy 2006; 61:370-4

The Baltimore Cohort – survival curves

There is a considerable chance of 
developing acute allergic reactions to 
CM after elimination in children 
without previous problems after CM 
intake.  

There is a considerable chance of 
developing tolerance to CM after 
elimination in children with previous 
problems after CM intake.  



At least a subset of children treated wit SOTI acquire 
definitive tolerance

Food -specific IgE levels decrease over 24 months 

Such studies have been interpreted as not lending support 
for the proposition that continued exposure to allergen will 
increase the IgE level or delay the acquisition of tolerance.

Allen CW. Food allergy: Is strict avoidance the only
answer? Pediatr Allergy Immunol 2009: 20: 415–22

Buchanan AD,. Egg oral
immunotherapy in nonanaphylactic children with egg
allergy. J Allergy Clin Immunol 2007: 119: 199–205.

Lessons from OITLessons from OIT



MiCMAC cohort: survival curve

Months from diagnostic DBPCFC
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Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's 
Milk Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73



1. Presenting with asthma

2. CM sensitisation at ImmunoCAP®

3. Co-sensitisation to foods at SPT

4. Co-sensitisation to beef

5. Co-sensitisation to grass and dog dander

6. Co-sensitisation to less prevalent allergens 
(soy)

Profile of the child with long-term CMA

Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's 
Milk Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73



Terracciano L.
Impact of dietary regimen on 

the duration of cow’s milk 
allergy. Cin Experim  Allergy 
2010, 40:125-9



Methods: randomisation

Children breastfed, or symptomatic despite current dietary 

prescription were switched to a different regimen. 

Jan – Apr: SF

May – Aug: eHF

Sept – Dec: HRF An elemental fo
rm

ula (N
eoca

te ®
, S

HS, U
K) w

as 

administ
ered as r

esc
ue th

erapy



Results: mean duration of CMA

P = 0.018; log-rank test

µµ 40.240.2

µµ 24.324.3

µµ 24.324.3



Polysensitised children are insensitive to 
avoidance 

Terracciano L. Impact of dietary regimen on the duration of cow’s milk 
allergy. Clin Exper Allergy  2010; , 40:125-9



1. Presenting with asthma

2. CM sensitisation at ImmunoCAP®

3. Co-sensitisation to foods at SPT

4. Co-sensitisation to beef

5. Co-sensitisation to grass and dog dander

6. Exposed to CM proteins

7. Co-sensitisation to less prevalent allergens 

Profile of the child with long-term CMA

Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's 
Milk Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73



… decrease tolerance?

..increase tolerance?

Is it neutral?

Exposure and natural history Exposure and natural history 



Age                      4-8 months                1 yr*                                   2.5 yr*                                                    5 yr*♦

R
andom

isation/

S
tratification

4-8 month old 
children 
eczema and/or 
egg allergy

R
ecruitm

ent

Intervention group – Peanut consumed 3 times per wee k(n≈240)

Control Group (n ≈240) peanut avoidance

LEAP Study – Immune Tolerance Network

WAO Meeting Bangkok 2007 - Courtesy of Stephen Durha m, 



WAO Meeting Bangkok 2007 - Courtesy of Stephen Durham, 



WAO Meeting Bangkok 2007 - Courtesy of Stephen Durham, 



WAO Meeting Bangkok 2007 - Courtesy of Stephen Durham, 



Prescott S, Fiocchi A. Avoidance or exposure to foods in prevention and 
treatment of food allergy? Curr Opin Allergy Clin Immunol 2010,10:258–66



Prescott S, Fiocchi A. Avoidance or exposure to foods in prevention and treatment of 
food allergy? Curr Opin Allergy Clin Immunol 2010,10:258–66



Prescott S, Fiocchi A. Avoidance or exposure to foods in prevention and 
treatment of food allergy? Curr Opin Allergy Clin Immunol 2010,10:258–66



Diet therapy : not for everybody suspicious – not for all the 

sensitised. Just for the challenge+ 

Strict avoidance:

a. Prevents severe reaction risk 

b. Does not worsen food allergy 

c. Helps some to reach tolerance

Some avoidance: 

a. Possible in some cases

b. Could expose to severe reactions 

c. Could modulate food allergy: tolerance? persistence?

Does OIT modify natural history? 

Between a strict diet and desensitisationBetween a strict diet and desensitisation
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We look forward to seeing you in Dubai!


