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Minamata 1956
Effects of prenatal exposure to mercury
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* Qutbreak of an unknown disease of the
central nervous system

*  Symptoms include ataxia, general muscle
weakness, and damage of vision,
hearing and speech

* In extreme cases, paralysis, coma,
and death follow g
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Lesson from Minamata

...In every case the
mother was healthy,
and it was not until
NGCRUERRGIGE
months after birth that

the symptoms were
recognized

Shoji Kitamura (1959)




“You have only one chance to develop a
brain” — Prof. Philippe Grandjean
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How do air pollutants reach the brain?

- based on animal studies -
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Conceptual framework of the
neuropsychological developmental process
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Neuropsychological
development
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How do we assess children’s
neuropsychological development?

o

 Reported by mother, father, teacher, child himself

Hyperactivity Scale . Not Somewhat Certainly
True True True

Restless, overactive, cannot stay still for long 0 1 2

Constantly fidgeting or squirming 0 1 2

e C(linical diagnosis by a doctor



Personal prenatal exposure to air pollution

.

Columbia Center for Children’s Environmental Health — F. Perera




Personal prenatal exposure to air pollution

Columbia Center for Children’s Environmental Health — F. Perera
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Personal prenatal exposure to air pollution
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Residential prenatal exposure to air pollution
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Residential prenatal exposure to air pollution
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Air Pollution During Pregnancy and Childhood Cognitive
and Psychomotor Development

Six European Birth Cohorts
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Air Pollution During Pregnancy and Childhood Cognitive
and Psychomotor Development

Six European Birth Cohorts
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Air pollution exposure during pregnancy and childhood ADHD
symptomatology in eight European cohort studies

Joan Forns, Raquel Garcia-Esteban, ..., Jordi Sunyer, Monica Guxens

In preparation N02 (per DlO Dg/md) N=26,461 _
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Residential postnatal exposure to air pollution




Residential postnatal exposure to air pollution
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Residential postnatal exposure to air pollution
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Exposure to air pollution at school




Exposure to air pollution at school
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Exposure to air pollution at school

Association between Traffic-Related Air
Pollution in Schools and Cognitive
Development in Primary School Children: A
Prospective Cohort Study
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Air pollution and autism spectrum disorders

Tratfic-Related Air Pollution, Particulate Matter,
and Autism
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Nurses’ Health Study Il Cohort

Raanan Raz,’ Andrea L. Roberts,? Kristen Lyall,?* Jaime E. Hart,"5 Allan C. Just,? Francine Laden,"5% and
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Air pollution and autism spectrum disorders

Air pollution exposure during pregnancy and childhood autistic traits in four European
' population-based cohort studies

Monica Guxens,>3* Akhgar Ghassabian,*> Tong Gong,° Raquel Garcia-Esteban,?3 Daniela Porta,’ Lise Giorgis-Allemand,®? Catarina Almquvist,®
Aritz Aranbarri,*%11 Rob Beelen,'? Chiara Badaloni,” Giulia Cesaroni,” Audrey de Nazelle,»%33 Marisa Estarlich,>'* Francesco Forastiere,” Joan
Forns, %312 Ulrike Gehring,*3 Jesus Ibarluzea,>'1¢ Vincent W.V. Jaddoe,*'7”*8 Michal Korek,'° Paul Lichtenstein,® Mark J. Nieuwenhuijsen,**3
Marisa Rebagliato,>?° Rémy Slama,®° Henning Tiemeier,%'4?! Frank C. Verhulst,* Heather E. Volk,?> Géran Pershagen,'® Bert Brunekreef,'%%3

Jordi Sunyer’-?324 2
) NO, (per A10 pg/m?)
Environ Health Perspect 2015 N=8,079
(provisionally accepted)
Cohort study, Country-area Test Age OR (95% CI) N
T
|
CATSS, Sweden A-TAC 10y ¢I 0.92 (0.53,1.62) 2437
|
GENERATION R, The Netherlands CBCL 6y —0—:—— 0.85 (0.68, 1.07) 3706
|
GASPII, Italy CBCL 4y — 0.94 (0.70, 1.25) 475
i
I
INMA, Spain-Gipuzkoa CAST 4y i * > 1.78 (0.47,6.79) 317
|
INMA, Spain-Sabadell CAST 4y = 0.81(0.41,1.61) 271
|
INMA, Spain-Valencia CAST by : g > 1.35(0.90,2.01) 487
1
Overall (I-squared = 0.0%, p = 0.431) <E> 0.95(0.81, 1.10)
U
I
I
i
NOTE: Weights are from random effects analysis |
I
1




Air pollution and brain MRI




Air pollution, cognitive deficits and brain abnormalities: A pilot study
with children and dogs
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volume and systemic inflammation in clinically healthy children
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Effects of Prenatal Exposure to Air Pollutants (Polycyclic JAMA Psychiatry. 2015
Aromatic Hydrocarbons) on the Development of Brain
White Matter, Cognition, and Behavior in Later Childhood

Bradley S. Peterson, MD: Virginia A. Rauh, ScD; Ravi Bansal, PhD; Xuejun Hao, PhD; Zachary Toth, BA;
| Giancarlo Nati, BA; Kirwan Walsh, BA; Rachel L. Miller, MD; David Semanek, BA; Frederica Perera, DrPH, PhD
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Effects of Prenatal Exposure to Air Pollutants (Polycyclic
Aromatic Hydrocarbons) on the Development of Brain
White Matter, Cognition, and Behavior in Later Childhood
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JAMA Psychiatry. 2015
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Challenges

e Assess the appropriate brain function at the
appropriate age and using the appropriate tool

* Which specific air pollutant is behind this
association?

 Which is the role of noise exposure?
 Which is the most critical period'of neurotoxicity?

 Why air pollution was associated to autism spectrum
disorders in US studies but was not associated with
autistic traits in European studies?



Future directions

e Brain structural and functional MRI will help to
understand better which brain areas and brain functions
are affected

e Studies including a more detailed exposure assessment
(PM composition, UFP, source apportionment, multi-
pollutant models, etc)

e Studies including noise exposure

e Studies including a more comprehensive exposure
assessment along children’s lifetime

e Replicate US studies on autism spectrum disorder in
Europe following a similar study design



Conclusions

e Air pollution exposure during pregnancy and
in the first years of life seems to be associated
to a decreased children’s brain development
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Thank you very much!

(mguxens@creal.cat)
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