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•Growing fetus is more sensitive to 

effects of potential of DNA damage

insults

•Ligation + Inhibition  of TOPO II

during the early stage of pregnancy

•MLL rearrangements and Hybrid 

protein
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� To conduct a molecular case-control study in Brazil, in 
order to explore the hypothesis that certain environmental 
exposures could increase the risk of IAL with MLL gene 
rearrangements;

� To identify molecular-cytogenetic markers that could be 
associated with maternal exposure to DNA damage 
substances during pregnancy; 

AIMS



RECRUITMENT CRITERIA

Case definition

•diagnosed with ALL or AML 
according to FAB 
classifications
• at age 21 months or less
•bone marrow aspirates were 
available for 
immunophenotyping and 
molecular analysis. 
•The analyses to characterize 
MLL status were either 
performed by conventional 
karyotype, RT-PCR assay 
and/or by FISH.

CONTROL SELECTION

All controls were age-frequency 
matched with IAL cases 
selected among hospitalized 
children in the same regional 
hospitals.  

Controls were selected that 
presented with severe life-
threatening conditions: 
trauma (6.3%), cardiopathy
(9.1%), infectious diseases 
(19.7%) metabolic disorders 
(4.1%), neurological diseases 
(6.5%), sickle cell anemia 
(12.7%), non-syndrome 
defects (4.1%), 
allergy/asthma (14.5%), 
pneumonia (16.3%), nutritional 
disturbances,(6.8%)



Data collection

•Mothers were interviewed in person in the 
hospital with the aid of a well-structured 
questionnaire divided in two major sections= 
i) devoted to childbirth and nursing; ii) to 
exposures during pregnancy. 

•Questions regarding demographics included 
family income, maternal age and education 
level;



Data collection

• Maternal history of diseases and reasons 
for use of medications- different types of 
drugs taken due to infectious illnesses, 
previous fetal loss , anemia, backache, others

•Maternal and paternal history of place of 
work exposures





























Brazilian scenario

• Ethnic admixture & genetic mixing 

• Migration and environmental exposures 

following industrialization 

• Epidemiological transition: overlapping sets 

• Lifestyle changes 
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TheThe BrazilianBrazilian CollaborativeCollaborative StudyStudy GroupGroup ofof

InfantInfant AcuteAcute LeukemiaLeukemia:: ParticipatingParticipating CentersCenters

�� INCA, INCA, FiocruzFiocruz, UFRJ, HSE , UFRJ, HSE -- RioRio de Janeiro de Janeiro 

�� Centro Centro BoldriniBoldrini, , CampinasCampinas, Sao Paulo, Sao Paulo

�� HMG HMG andand OncologyOncology SocietySociety, , BahiaBahia

�� UFSC, Santa CatarinaUFSC, Santa Catarina

�� Hospital N. Laureano, Hospital N. Laureano, ParaibaParaiba

�� UFSMaUFSMa, , RioRio Grande do SulGrande do Sul

�� UFMG, Minas GeraisUFMG, Minas Gerais

�� Hosp. Oswaldo Cruz, PernambucoHosp. Oswaldo Cruz, Pernambuco

�� USP Ribeirao Preto, Sao PauloUSP Ribeirao Preto, Sao Paulo

�� Hospital  A.C. Camargo, Sao PauloHospital  A.C. Camargo, Sao Paulo

�� Hospital de Hospital de ApoioApoio, Brasilia, DF, Brasilia, DF





Perspectives

Suggested environmental exposures to be explored: 

- parental tobacco smoke              

- maternal alcohol intake 

- maternal and child’s diet

- parental occupational exposures 

- household chemicals (pesticides)

- persistent organic pollutants

- ionizing radiation (mother and child)

- traffic density

- hazardous air pollutants



Perspectives

Suggested list for birth characteristics to explore: 

- birthweight (% of optimal BW)

- previous fetal loss

- birth length  

- defects present at birth

- maternal weight gain during pregnancy

- parental age at birth 



Perspectives

Suggested list for Infection & Immunity to be explored:   

- birth order and parity 

- social groups (daycare, playgroups)

- infection history (child, mother)

- vaccination history

- breastfeeding

- Maternal illnesses during pregnancy 

- Contact with pets and farm animals

- Rural/urban (with residential  histories)

- Serological measures (AB to infections,etc).

- Allergies 



Perspectives

Suggested list for Genetic Susceptibility to explore: 

- folate pathway

- immune response pathway  

- xenobiotic metabolism

- DNA repair, 

- Oxidative stress

- Membrane transportation  

- Ancestry in admixed populations



Perspectives

Suggested list for Family History to be explored: 

- hematological cancers  

- other cancers

- other heritable diseases

- congenital abnormalities 

- autoimmune diseases

- allergies



Perspectives

Suggested list for Gene-environment to explore: 

- 1-carbon metabolism genes, folate intake, alcohol

- xenobiotic metabolism genes and pesticides  

- xenobiotic metabolism genes and parental smoking

- immune function genes and infection

- DNA repair genes and translocation-positive leukemais

- ADH, ALDH and alcohol intake 

- XME, DNA repair and parental occupational exposures

- transportes and pesticides and PAHs

- growth factors and birthweight



Perspectives

Suggested list for Family History to be explore 

- hematological cancers  

- other cancers

- other heritable diseases

- congenital abnormalities 

- autoimmune diseases

- allergies



Perspectives

Suggested environmental exposures to be explored: 

- parental tobacco smoke              

- maternal alcohol intake 

- parental occupational exposures 

- household chemicals (pesticides)

- persistent organic pollutants

- ionizing radiation (mother and child)

- traffic density

- hazardous air pollutants


