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dependence. The CARS will not fulfill all the needs of such chil-
dren, butitis clearly a realistic and important first step in this
direction for Brazil.

References

1. World Health Organization. The ICD-10 classification of mental
and behavioural disorders. Clinical descriptions and diagnostic
guidelines. 10 ed. Geneva: World Health Organization; 1992.

2. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders. Fourth edition, text revision: DSM
IV-TR. 4th ed. Washington, DC: American Psychiatric
Association; 2000.

3. Schopler E, Reichler RJ, DeVellis RF, Daly K. Toward objective
classification of childhood autism: Childhood Autism Rating Scale
(CARS). J Autism Dev Disord. 1980;10:91-103.

4. SchoplerE, Reichler RJ, Renner BR. The Childhood Autism Rating
Scale (CARS) for diagnostic screening and classification in
autism. New York: Irvington; 1986.

5. Lord C, Rutter M, Le Couteur A. Autism Diagnostic
Interview-Revised: a revised version of a diagnostic interview
for caregivers of individuals with possible pervasive
developmental disorders. J Autism Dev Disord. 1994;24:
659-85.

6. Lord C, Risi S, Lambrecht L, Cook EH Jr, Leventhal BL,
DiLavore PC, et al. The autism observation schedule-generic: a
standard measure of social and communication deficits
associated with spectrum of autism. J Autism Dev Disord. 2000;
30:205-23.

Jornal de Pediatria - Vol. 84, No. 6, 2008 475

7. Pereira A, Riesgo RS, Wagner MB. Childhood autism: translation
and validation of the Childhood Autism Rating Scale for use in
Brazil. J Pediatr (Rio J). 2008;84:487-494.

8. Ballabriga MCJ, Escudé RMC, Llaberia ED. Escala d'avaluacié dels
trests autistes (A.T.A.): validez y fiabilidad de una escala para el
examen de las conductas autistas. Rev Psiquiatr Infanto-Juvenil.
1994;4:254-63.

9. Lord C. Follow-up of two-year-olds referred for possible autism.
J Child Psychol Psychiatry. 1995;36:1365-82.

Correspondence:

Isabelle Rapin

Room 807 Kennedy Center

Albert Einstein College of Medicine
1410 Pelham Parkway South
Bronx NY 10461 - USA

Tel.: +1(718) 430.2478

Fax: +1(718) 430.8786

E-mail: rapin@aecom.yu.edu

Asthma in early life: is the hygiene hypothesis correct?
Scott T. Weiss™

Since the original studies in the late 1980’s there have
been literally hundreds of birth cohort studies that have pur-
ported to document the role of respiratory infection and
genetic susceptibility in the development
of early life asthma, including the paperin
this issue looking at wheezing in southern

itself, and its ability to explain the asthma epidemic are not
correct.

- Point 1: Although there is an eco-
logic relationship between the decline
in all infections and the rise of T helper

Brazil and explain the results based on the

2 (Th2) diseases, the hygiene hypoth-

) ) See related article esis does not explain why T helper 1
hygiene hypothesis. on page 495 (Th1l) autoimmune diseases have
As originally formulated by Strachan, . increased over the same time frame as

the hygiene hypothesis suggested that
younger siblings had less hay fever than
their older siblings because they had more
frequent infections and hence less allergy.? Von Mutius, and
others have popularized this hypothesis, as the explanation
for the asthma epidemic.® In my view, there is substantial con-
tradictory data to suggest that both the hygiene hypothesis

the Th2 diseases.

- Point 2: As pointed out by Platts-

Mills, and others, the decline in infec-
tions diseases is a result of antibiotics, better housing, better
water, and this decline antedated by many years the epi-
demic of both Th1 and Th2 autoimmune diseases.?
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- Point 3: There is ample evidence that the lungs of children
susceptible to both asthma and respiratory infection are
abnormal BEFORE any infection occurs. Thus, lung damage is
not simply the result of the infectious process.>®

- Point 4: There is no evidence that there has been any real
decrease in the number, incidence, or type of viral respiratory
infections over the 30-year period that asthma prevalence has
risen.

- Point 5: All of the phenomenon of the autoimmune disease
epidemic could be explained by a factor that has been chang-
ing over the 40-year period that autoimmune disease has
increased, which could be associated with infection occur-
rence and with both Th1 and Th2 autoimmune disease.

- Point 6: The hygiene hypothesis cannot explain the high
rates of asthma among the urban poor in the USA and other
industrialized countries.

- Point 7: The hygiene hypothesis cannot really explain the
association of the asthma epidemic with industrialization and
the urban rural gradient in disease risk.

In my view, vitamin D deficiency in pregnant women and
their offspring is the likely explanation for most of what we
have seen in the rise in early life asthma incidence and
prevalence.” 0 It explains the association with infection
because vitamin D deficiency is associated with increased
occurrence and severity of infection. It explains why the lungs
are abnormal before infection because in animal models of
vitamin D deficiency lung development is abnormal. It
explains urban-rural and black-white differences in asthma
prevalence and the differences in prevalence between indus-
trialized and rural countries because these trends mirror the
epidemiologictrends in vitamin D deficiency. Trends that have
been exacerbated by the elimination of cod liver oil supple-
mentation during pregnancy and early childhood, by greater
time spent indoors, and by increased use of sunscreen.

What is needed to test the hypothesis that the real cause
of the asthma epidemic is vitamin D deficiency in pregnant
women and their offspring, not changes in infection rates?
First, observational studies with careful measurement of
exposure are necessary. To do this food frequency question-
naires, sun exposure questionnaires, and vitamin D levels
need to be performed in birth cohort studies and in follow-up
of children. It is likely given that close to 70% of all pregnant
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women are vitamin D deficient, that these observational stud-
ies may have a considerable null bias. Ultimately randomized
controlled trials ofimmune sufficient doses of vitamin D given
to pregnant women compared to multivitamins will be neces-
sary to test this hypothesis. Trials such as this are currently
under design in various places worldwide and we await their
results with interest.
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