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There has been a rise in asthma & allergy  



There has been a rise in many immune diseases 
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Over 10% with challenge-proven food allergy! 

 
• egg:    9% 
• peanut:     3% 
• other:    2% 

 
•  TOTAL: >10%  

Reactions on challenge: 
 

More than 1 in 10 of all 1 year olds 
 in Australia have clinical food allergy 

Osborne NJ. Prevalence of challenge-proven IgE-mediated food allergy 
using population-based sampling and predetermined chal-lenge criteria in 

infants. J Allergy Clin Immunol 2011;127:668-76 



The second wave  

Respiratory allergy in westernized countries plateaued at the 
beginning of this century  

Warner JO. Anaphylaxis: the latest allergy epidemic. Pediatr Allergy Immunol 2007;18:1-2. 

 

2nd wave emerged in the last 10-15 years  

Prescott SL. Food Allergy: riding the second wave of the allergy epidemic.  

PediatrAllergy Immunol 2011;22:155-60. 
 

Particularly in preschool children….  
Sicherer SH. Epidemiology of food allergy. J Allergy Clin Immunol 2011;127:594-602 

 

… and in countries where respiratory allergy had increased, e.g. 
UK, Australia and U.S.[  
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High asthma prevalence   

 

 

 
  

In anglophone countries:  

- UK 

- NZ 

- Australia 

- Canada  

- USA  

In Western Europe 

 

 
http://www.worldallergy.org/UserFiles/file

/WAO-White-Book-on-Allergy_web.pdf 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.tomtom.com/en_us/products/your-drive/built-in-navigation/mazda-navigation-system-nb1/&ei=NYlqVdrJHcjTUafkgRg&psig=AFQjCNGlV7_7MFC_fkU5DU95gYfYDe28ag&ust=1433131663261340
http://www.kravmagaglobal-anz.com.au/wp-content/uploads/2013/06/australia-map-flag.png


Lower prevalence   

 

- In Asia 

- In Africa 

 

(except: Japan & Singapore) 

 

 

 

http://www.worldallergy.org/UserFiles/file/WAO-
White-Book-on-Allergy_web.pdf 



Global Burden of Asthma, GINA 2004 

The world asthma map  



GNI pro capita and asthma in 6-7 years olds  

██ High incombe; ██ Upper-middle income; ██ Lower-middle income; ██ Low income  

Asher MJ. Worldwide time trends in the prevalence of symptoms of asthma, allergic rhinoconjunctivitis, 
and eczema in childhood: ISAAC Phases One and Three repeat multicountry cross-sectional surveys. 

Lancet 2006; 368; 733-43 

http://data.worldbank.org/about/country-classifications/country-and-lending-groups, accessed May 24°, 2013 

> 15% 

> 10% 

>  6% 

<  6% 



Tedeschi  A. Is affluence a risk factor for bronchial asthma and type 1 
diabetes? Pediatr Allergy Immunol. 2006;17:533-7 

GNP & asthma  



University: 29,3%  
 

High school: 24,3%  

Junior high school: 19,7%  Primary: 17,2% 

None: 15,6%  
Matricardi PM. Sibship size, birth order, and atopy in 11,371 Italian 

young men. J Allergy Clin Immunol 1998;101:439–44 

Paternal education and atopy in Italy 
 



 
 Allergy by poverty: USA 

http://www.cdc.gov/nchs/data/databriefs/db121.htm 
Accessed May 2015 



Sibship size, birth order, and atopy in Italy 
 

  23,7% 
 

18,9% 
 

9,3% 

24,9% 

Matricardi PM. Sibship size, birth order, and atopy in 11,371 Italian 
young men. J Allergy Clin Immunol 1998;101:439–44 



Birth  order and asthma in Italy 
 

OR 1 

OR 1.86 

Attena F,. Prevalence of asthma among young men in a military  
recruitment office of South Italy. Eur J Epidemiol 1999;15:569–72. 



SPT+  and number of siblings: 3+ vs. none 
 

Karmaus W.  Does an higher number of siblings protect against the development of allergy and 
asthma? J. Epidemiol. Community Health 2002;56;209-217 



Atopy by order of birth 

Upchurch S. . Temporal changes in UK birth order  
and the prevalence of atopy. Allergy 2010; 65: 1039–1041. 



     < 4000               17.8% 

     4-16.000    18.4% 

    16-64.000      20.0% 

64-256.000     23.3% 

      > 256.000                 27.7% 

Allergy and Urbanisation 

Matricardi PM. Sibship size, birth order and atopy in 
11,371 italian young men. J ACI 1998 ; 101: 439-44 



Hayfever, number of siblings and exposure 
to farming environments 

Genuneit J; GABRIELA study group. The combined effects of family size and farm exposure on childhood 
hay fever and atopy. Pediatr Allergy Immunol. 2013;24:293-8 



Atopy, number of siblings and exposure 
to farming environments 

Genuneit J; GABRIELA study group. The combined effects of family size and farm exposure on childhood 
hay fever and atopy. Pediatr Allergy Immunol. 2013;24:293-8 



High asthma prevalence   

 

- High in Latin America:  

Brazil  

Uruguay 

Chile 

Argentina  

Colombia 

- Lower in  

Spain  

Portugal 

 

 

http://www.worldallergy.org/UserFiles/file/WAO-White-
Book-on-Allergy_web.pdf - accessed May 2015 



Asthma prevalence rates by income inequality [6- 7-year] 

Uphoff EP. International prevalence rates of asthma and allergy are associated with income inequality. J 
Allergy Clin Immunol. 2015 Mar 17, e-pub ahead of print 

(β= 0.17; r = 0.39; P=.029) 



Asthma prevalence rates by income inequality [13-14 year] 

Uphoff EP. International prevalence rates of asthma and allergy are associated with income inequality. J 
Allergy Clin Immunol. 2015 Mar 17, e-pub ahead of print 

(β= 0.31; r = 0.42; P=.003) 
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Food hypersensitivity 

 
Johansson SGO. Revised nomenclature for allergy for global use: 

Report of the Nomenclature of WAO 
J Allergy Clin Immunol 2004; 113; 832-6     

Nonallergic food hypersensitivity Food allergy 

IgE-mediated food allergy 
Non-IgE-mediated food allergy 



Symptom-based Clinical Score  
(Cow's Milk Protein Intolerance Score) 

  Vandenplas Y. 
Treatment of Cow's 

Milk Protein Allergy. 
Pediatr Gastroenterol 

Hepatol Nutr. 
2014;17:1-5 



 



Symptoms Linked to food Allergies  

 
SKIN: Acne, dermatitis, eczema, itching, psoriasis. 
HEADACHES: various kinds including migraine.  
EYE CONDITIONS: conjunctivitis, eye pain, periods of blurred vision, sensitivity to light, tearing, 
temporary refractive changes.  
EAR CONDITIONS: hearing loss, infections, inflammations, Meniere’s syndrome, tinnitus, repeated 
ear trouble.  
CARDIOVASCULAR: angina, high blood pressure, irregular heartbeat, low blood pressure, rapid pulse.  
GASTROINTESTINAL: constipation, diarrhoea, gall bladder pains, wind, gastric ulcer, gastro-intestinal 
bleeding, heartburn, haemorrhoids, indigestion, mucous colitis, nausea, pains or cramps, spastic 
colon, vomiting.  
RESPIRATORY: asthma, chronic rhinitis, coughing, frequent "colds", hay fever, mouth breathing, 
nosebleeds, postnasal discharge, sinusitis, stuffy nose, wheezing.  
UROLOGICAL: bedwetting, frequent night urination, frequent urination, painful or difficult urination.  
MUSCULO-SKELETAL: arthritis, joint pains, muscle cramps, muscle aches and pains, muscle spasms, 
muscle weakness.  
MENTAL-BEHAVIOURAL: anxiety, delusions, depression (including psychotic), dizzy spells, drowsiness, 
epilepsy, floating sensations, general fatigue, hallucinations, hyperactivity, insomnia, irritability, 
learning disorders, minimal brain dysfunction, nervousness, periods of confusion, phobias, poor 
concentration, poor memory, poor muscle coordination, restlessness, schizophrenia, sleeps at 
inappropriate times, sleeps too little, sleeps too much, tension-fatigue syndrome, unsteadiness.  
OTHER: Abnormal body odour, excessive sweating, general weakness, hypoglycaemia, night-
sweating, overweight, underweight, virus infections 

http://www.foodallergycure.com/ 

Psoriasis 

Refractive 
changes 

Haemorroids 

Bedwetting 

Body odour 

Overweight 



Unnecessary milk elimination diets in children with 
uncorrected diagnosis of CMA.  

van den Hoogen S.: Suspected cow’s milk allergy in everyday 
general practice: a retrospective cohort study on health care burden 

and guideline adherence. BMC Research Notes 2014 7:507. 

7% 



van den Hoogen S 
Suspected cow’s milk 

allergy in everyday 
general practice: a 

retrospective cohort 
study on health care 

burden and guideline 
adherence. BMC 

Research Notes 2014 
7:507 U
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A positive CMA diagnosis 
was rarely established after 
adequate implementation and 
reporting of diagnostics, yet long 
term dietary measures 
were prescribed in >70% of patients. 

0.8% 



NIAID guidelines: avoidance  

NIAID. Guidelines for the diagnosis and management of food allergy   
J Allergy Clin Immunol 2010;126:S1-S58 

• Guideline 19: The EP recommends that individuals 
with documented IgE-mediated FA should avoid 
ingesting their specific allergen. 

 

• Guideline 20: The EP recommends that individuals 
with documented non-IgE-mediated FA should avoid 
ingesting their specific allergen. 

 

 

 

http://www.niaid.nih.gov/


Avoiding  milk, dairy products, and egg 





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



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) 



Nickel allergy.  
a diet regimen for diagnosis 

Braga M. Systemic nickel allergy syndrome: nosologic framework and usefulness of diet 
regimen for diagnosis. Int J Immunopathol Pharmacol. 2013; 26:707-16 

• Chocolate 

• Potatoes 

• Salmon 

• Nuts and Legumes (beans, lentils) 

• Any canned food or canned fruit 

• Hot water from the tap 

• Anything acidic (like tomatoes) cooked in a stainless steel pan 

• Leafy green vegetables 







L        Lppt          BSA        -La            -Lg              -cas         -cas          k-cas           CM  

SDS-PAGE of commercially available lactose and 
cow’s milk proteins  

Fiocchi A. Clinical tolerance to lactose in children  
with cow's milk allergy. Pediatrics. 2003; 112:359-6  
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Reduction of AD by 50% 



Probiotic & prevention of allergic disease 



Cuello-Garcia CA. Probiotics for the prevention of 
allergy: A systematic review and meta-analysis of 

randomized controlled trials. J Allergy Clin 
Immunol. 2015 Jun 1 [Epub ahead of print] 

Study flow diagram  



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Studies included: direct evidence 



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Studies included: indirect evidence 



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Probiotics in pregnancy & eczema 



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Probiotics in pregnancy & any allergy 



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Probiotics in breastfeeding & eczema 



Cuello-Garcia CA. Probiotics for the prevention of allergy: A systematic review and meta-analysis of 
randomized controlled trials. J Allergy Clin Immunol. 2015 Jun 1 [Epub ahead of print] 

Probiotics in infancy & eczema 





Campbell DE. Probiotics and primary prevention of atopic disease: Are we closer to a firm 
evidence base for clinical use? Clinical & Experimental Allergy 2013:43, 978-80 

Strains and species.  

It is hard to define a role for probiotics on allergen sensitization or on other 
manifestations of allergic disease including food allergy, wheezing and/or 
asthma or allergic rhinitis.  
 
It is hypothesized that probiotics may play a role in modifying and regulating 
immune responses in early life. 
 
The strain of probiotic may be an important factor in preventive efficacy.  



Probiotics in everyday food  
(e.g. yoghurt or fermented milk) 

We suggest not asking separate questions but rather treat them as selected specific 
sources of probiotics.  
 
This does not mean we should forget them  
 
Yoghurts & fermented milks should be treated as special cases of the more general 
questions about probiotics. 

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015  



High risk for allergy in a child  =   
 

- a biological parent or sibling with existing or history of  
- allergic rhinitis,  

- asthma,  
- eczema, 

- food allergy. 
 

Who are the high-risk children?  

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015  



Outcome With  
  

Without Difference 
(per 100) 
(95%CI) 

Relative 
effect (RR) 

(95%CI) 

Certainty of 
the evidence 

(GRADE) 

Eczema (follow-up 1 
to 5 years) 

365/1520  

(24%) 

484/1515  

(31.9%) 

9 fewer per 

100 

RR 0.72 (0.6 

to 0.86) 

⊕⊝⊝⊝ 

VERY LOW 

Asthma/wheezing  
(follow-up 2 to 7 

years) 

143/992  

(14.4%) 

139/982  

(14.2%) 

0 fewer per 

100 

RR 0.97 (0.77 

to 1.22) 

⊕⊕⊝⊝ 

LOW 

Food allergy (follow-
up 1 to 2 years) 

36/279  

(12.9%) 

41/284  

(14.4%) 

1 more per 

100 

RR 1.08 (0.73 

to 1.59) 

⊕⊝⊝⊝ 

VERY LOW 

Adverse effects 101/394  

(25.6%) 

88/397  

(22.2%) 

3 more per 

100 

RR 1.13 (0.82 

to 1.52) 

⊕⊝⊝⊝ 

VERY LOW 

Should probiotics vs. no probiotics be used in pregnant 
women? How substantial are the anticipated effects?  

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015  



The WAO guideline panel suggests using probiotics in 
pregnant women at high risk for allergy in their children 
 
Considering all critical outcomes   net benefit resulting 
primarily from prevention of eczema  

 
 

Pregnancy  

WAO / McMaster working group. 
GuideLines for Allergic Disease Prevention. 

WAO Journal, 2015; 8:3, 28 January 2015  
 



Outcome With  
  

Without Difference 
(per 100) 
(95%CI) 

Relative 
effect (RR) 

(95%CI) 

Certainty of 
the evidence 

(GRADE) 

Eczema  
(follow-up 6 months) 

129/573  

(22.5%) 

213/548  

(38.9%) 

16 fewer 

per 100  

RR 0.58 (0.47 

to 0.72) 

⊕⊝⊝⊝ 

VERY LOW 

Asthma/wheezing  
(follow-up 1 to 4 

years) 

31/256  

(12.1%) 

26/266  

(9.8%) 

3 more per 

100  

RR 1.29 (0.58 

to 2.86) 

⊕⊝⊝⊝ 

VERY LOW 

Food allergy 
(follow-up 2 to 4 

years) 

8/82  

(9.8%) 

5/85  

(5.9%) 

4 more per 

100 

RR 1.7 (0.58 

to 4.96) 

⊕⊝⊝⊝ 

VERY LOW 

Adverse effects 
(follow-up 2 years) 

35/79  

(44.3%) 

24/70  

(34.3%) 

10 more per 

100 

RR 1.29 (0.85 

to 1.77) 

⊕⊝⊝⊝ 

VERY LOW 

Should probiotics vs. no probiotics be used in 
breastfeeding women?   

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015 – Report  

[Epub ahead of print]  Jan 29, 2014 



The WAO guideline panel suggests using probiotics in women 
who breastfeed infants at high risk of developing allergy  
 
Considering all critical outcomes   net benefit resulting 
primarily from prevention of eczema  

 
 

Breastfeeding  

WAO / McMaster working group. GuideLines for Allergic Disease 
Prevention. WAO Journal, 2015; 8:3, 28 January 2015  

 



Outcome With  
  

Without Difference 
(per 100) 
(95%CI) 

Relative 
effect (RR) 

(95%CI) 

Certainty of 
the evidence 

(GRADE) 

Eczema (follow-up 
0.5 to 6 years) 

373/1607  

(23.2%) 

457/1614 

(28.3%) 

5 fewer per 

100 

RR 0.82 (0.7 

to 0.96) 

⊕⊕⊕⊝ 

MODERATE 

Asthma/wheezing  
(follow-up to 9 

months) 

153/1117  

(13.7%) 

171/1136 

(15.1%) 

15 fewer 

per 1000 

RR 0.9 (0.68 

to 1.2) 

⊕⊕⊝⊝ 

LOW 

Food allergy (follow-
up 1 to 6 years) 

29/323  

(9%) 

33/321  

(10.3%) 

1 fewer per 

100  

RR 0.9 (0.57 

to 1.41) 

⊕⊝⊝⊝ 

VERY LOW 

Adverse effects 
(follow-up 4 to 24 

months) 

118/408  

(28.9%) 

114/421  

(27.1%) 

2 more per 

100 

RR 1.07 (0.71 

to 1.53) 

⊕⊝⊝⊝ 

VERY LOW 

Should probiotics vs. no probiotics 
be used in breastfed infants?  

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015 – Report  

[Epub ahead of print]  Jan 29, 2014 



The WAO guideline panel suggests using probiotics in infants 
at high risk of developing allergies  
 
Considering all critical outcomes   net benefit resulting 
primarily from prevention of eczema  

 
 

Infants  

WAO / McMaster working group. GuideLines for Allergic Disease 
Prevention. WAO Journal, 2015; 8:3, 28 January 2015  
 



The intervention might be cost-effective: 
 
- fewer office visits ($17,400 to $34,100 /100 / year) 

 
- Balance point for preventing 9 cases of eczema: $162 to 

306/year 

How large are the net benefit?  

WAO / McMaster working group. GuideLines for Allergic Disease Prevention. 
WAO Journal, 2015; 8:3, 28 January 2015  
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High risk –  
4-8 month old  
children with 
eczema and/or  
egg allergy 
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Intervention group – Peanut consumed 3 times per week(n≈240) 

 

Control Group (n≈240) peanut avoidance 

LEAP Study – Immune Tolerance Network – London, UK 

Outcome: Prevalence of clinically-defined peanut allergy at 5 
years of age. 

NCT00329784 - Date of trial registration 23/05/2006 – contact person Gideon Lack 



Du Toit G; LEAP Study Team. Randomized trial of peanut consumption in infants at risk 
for peanut allergy. N Engl J Med. 2015;372:803-13 

LEAP study: primary outcome  









There has been a rise in many immune diseases 

 
 

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 

 

Epidemic of allergic and      
autoimmune diseases suggests 
common mechanisms  

 

Surely: changes in allergen    
exposure did not cause this !? 

 

Surely:  we cannot hope to solve 
this by early feeding with 

allergenic foods !? 

 
 

autoimmune 

allergic  

MS 

IDDM 

IBD 

Asthma 

Food 
 allergy 



Inequelities and allergies 

1. The waves of allergic disease 

2. Epidemiological facts 

3. Not only hygiene? 

4. Prevention at weaning  

 

5. Conclusions 



Inequelities and allergies 

1. Allergy is a disease of inequality 

2. Epidemiological facts indicate hygiene as a driving factor 

3. Early peanut may prevet peanut allergy 

4. Weaning may have only marginal role in preventing allergy  

5. Probiotics may prevent allergy 

 



Allergy Prevention  
can be achieved  

without giving up  
the benefits of civilization 


