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Hygiene HypPotnes|s

Improved hygienic conditions

\

Less microbial exposure during early
childhood '

Slower post-natal maturation of the
Immune system
\/

Delayed development of the optimal
balance between TH-1 and TH-2-like
Immune response
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Poor and Rural Children in Ghar HJIDQJ
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Bronchospasm in' Ghana: 1995-2005
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A lumbricoides _.|_

OR 0.74 (0.60-0.91)

I trichiura _._ P=0.07

OR 0.82 (0.67-1.01)

70-700 eggs

>700 eggs

A duodenale _.—,_

OR 0.39 (0.18-0.85)

Any geohelminth

OR 0.64 (0.52-0.78) —

P<0.001

Cooper PJ et al, JACI 2003; 111: 995-1000
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30 --------------------------------------------------------------------------------------------------------------

Treatment group (163):

Praziquantel +
Mebendazole 3 monthly

h
o

Placebo group (178)

—_
(]

Cumulative SPT-mite convertin (%)

0 6 12 18 24 30

Time (months)

Van den Biggellar et al, JID 2004, 182: 892-900



IRVEerserAsseciationrEetween  Eamily;
Size, Atopy and Asthma

Number of older siblings more important compared to younger
siblings
—  Strachan, BMJ1989; 299: 1259-60, Strachan et al., Arch Dis Child 1996; 74: 422-6

No such' difference
—  Strachan & ALSPAC Study Team, Clin Exp Allergy 1997, 27. 151-5

Stronger effect of family size than of birth order
—  Jarvis et al., Clin Exp Allergy 1997, 27. 240-5

Protective effect of greater number of brothers
— Svanes et al, J Allergy Clin Immunol 1999; 103: 415-20)

Older siblings inversely correlated to atopic disorders only for
the children with a history of parental atopy
— Mattes et al., Clin Exp Allergy 1998; 28: 1480-6

Very little association between asthma and family size
—  Rona et al., J Epidemiol Community Health 1999; 563: 15-19
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BCG, Allergy and Asthma

e Assoclation between positive tubereculin
responses and less allergy & asthma

But

e |nverse relationship dependant on a small
number of children with florid tuberculin
response not being allergic

e 7 reverse hypothesis correct - the
tuberculin reaction size is reduced In
asthmatic children because they have
lower |IFN-y secretion

Shirakawa et al., Science 1997; 275: 77-9



BCG and Atopy

e 216 children with atopic parents who
recelived a BCG vaccination (<6 months
of age) and 358 matched controls without
a BCG vaccination

o No differences between the 2 groups

But

o Powered to detect a 50% reduction in the
frequency of atopy in the BCG group

e BCG vaccination alone may produce
such a large reduction in disease

e ? timing of the BCG vaccination

Alm et al., Allergy 1998; 563: 5637
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Kalliomaki M et al, Lancet 2001; 357: 1076-9
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(IgE) (SPT)

Kalliomaki M et al, Lancet 2001; 357: 1076-9



Paradexical Efects @i Exposure o
Domestic Animals

[Decreased sensitization tercat'anmengst cat owners

 Hesselmar, Bjorksten et al Sweden CEA 1999
 Roost et al ECRHS JACI 1999
» Sporik et al USA Thorax 1999
« Custovic et al UK JACI 2002

Production of 1gG and 1gG4 (without IgE):

* Platts-Mills et al Lancet 2001

 Erwin et al JACI 2003
Non-specific effects on other allergens:

 Ownby et al* USA JAMA 2002

 Perzanowski et al Sweden AJRCCM 2002

* More than one animal.







% sensitized to cat

Custovic et al.

J Allergy Clin
Immunol 2001; 108:
537-9

<0.05 0.05- 0.341-0.481-0.721- 1.131- 1.921- 7.201- 44.01- >151
0.34 048 0.72 113 192 7.20 44.00 151
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Asthma diagnosis  Asthma symptoms Hay fever diagnosis Hay fever Atopy
symptoms

Riedler et al. Lancet 2001
ALEX-Study



EXPOSUE IO EAMMNENVIORIMERIN Pregnamcy

among cnildren exposea to stables ana milk in 1. year of lite

Asthma Asthma Hay fever Hay fever Atopy
diagnosis symptoms diagnosis symptoms

Riedler et al. Lancet 2001 ALEX-Study
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Pattern recognition Fs
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SCIDA4 vares with G174 genotype

5500
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CD14 Allelles

Baldini et al. AJRCMB 1999: 20: 976
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IN the RuUtterites

» Founder population South Dakota

» Descended! from 64 founders
(1700s)

 Communal agrarian lifestyle
* Asthma very common

» T allele associated with positive
skin tests (p<0.001)




* C allele associated T allele associated Y  No association



and endotoxin

» CD14 polymorphisms associated
with allergic sensitisation in some
populations but not other

— Risk allele different in different
populations

* Endotoxin protective in some
populations but not others

Baldini et al: Am J Res Cell Mol Biol 1999 20 (5) 976-83 Goa et al : Clin Genetic 1999 56 (2) 164-5
Koppelman et al: Am J Res Crit Care Med 2001 163 965-969 Ober et al: Am J Hum Genet 2000 67 1154-62
Senqgler et al Clin Exp Allergy 2003 33 166 -169
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ENadotoxin' EXposure and Sensitization
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Predicted probability for mite sensitisation
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(n=139) any mite cat dog
(n=359) (n=290) (n=102) (n=97)




» Allergen exposure increases the risk of
IgE-mediatedl sensitisation

* No effect of allergen exposure on
wheeze or lung function

» Successful allergen avoidance should:
— Reduce sensitisation
— Have no effect on wheeze
— Have no effect on lung function




_+ INTERVENTION STUDY: CHlINICAL
" EFFECT OFALLERGEN AVOIDANCE




P ERVirenmentalNContrelron
sation to Allergens (IgE)

Dust mite Cat

Woodcock et al, AJRCCM 2004; 170: 433-9



pAVireRmental

% 15
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Cough with excitement Recent Wheeze

Woodcock et al, AJRCCM 2004; 170: 433-9
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* Lung func

— [HIgn risk JHJJ(]I'F‘H (Jrregj DECTHIV!
reported symptoms or atopl

— Sensitized children (irrespective of the
reported symptoms)

1. Lowe at al, Arch Ped Adolesc Med 2004; 158: 996-1001 A5

2. Lowe at al, Lancet 2002; 359: 1904-8
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FURgrEUnCUoRNRNtESACTVEaNENCONLIG]
Group In Infancy and at Age 3 Years

1.0
N P=0.49
6
44
2
0.0
14 18
Active Control

Lung function (VmaxFRC) at age
4 weeks
Woodcock et al, AJRCCM 2004: 170: 433-9

4

0.0

P=0.003
14 18
Active Control
Lung function (sRaw) at agg 3

years
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E onclusmns

Totality of evidence on risk factors remains
conflicting

— No clear indication of the types of microbes that
might be “protective”

— Relationship between allergen exposure and
development of; clinicall phenotypes inconsistent
Elucidate protective exposures

Determine environmental and genetic basis for
subsequent disease

To understand risk factors for asthma and
allergies, study the interaction between the
iInherited risk and the environment




« Some of the results encouraging

— LLonger follow-up is required before we can be sure
that the interventions cause no harm

— We cannot as yet give any advice within the public
health context.

» The selection of subjects needs to be refined

— ldentify particular genetic polymorphisms which
confer an increase in risk

» This will results in tailor made approaches for
iIndividuals.

Custovic and Simpson, ABC of Allergies, BMJ 2006



