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Prevalence	  of	  Alcohol	  Consump3on	  

Last	  30	  days	  women	  18-‐44;	  1991-‐2005;	  MMWR	  2009;58:529	  



Binge	  Episodes	  ≥	  4	  Drinks	  

Last	  30	  days	  women	  18-‐44	  who	  binged;	  2006-‐2010;	  MMWR	  2012;61:534	  



Fast	  Forward:	  2013	  



Fast	  Forward:	  2013	  



Prevalence	  of	  Fetal	  Alcohol	  Spectrum	  Disorders	  



	  
U.S.	  Prevalence	  Es3mates:	  NIH-‐NIAAA	  	  
CoFASP	  Consor3um	  2011-‐2016	  
•  Common	  ascertainment	  methods	  among	  popula3on-‐based	  samples	  
of	  first	  grade	  children	  in	  4	  U.S.	  communi3es	  

	  

•  Common	  tools/protocols	  for	  assessing	  	  
– Alcohol	  consump3on	  in	  pregnancy	  
– Physical	  features	  
– Neurobehavioral	  performance	  
	  

•  Common	  diagnos3c	  classifica3on	  criteria	  
	  
Hoyme	  et	  al,	  Pediatrics,	  in	  press	  



Pediatrics,	  2014;134:855	  

FAS	  +	  pFAS	  1.1-‐2.5%;	  FASD	  2.4-‐4.8%	  



What	  Can	  Be	  Done?	  



Preven3on	  &	  Interven3on	  

•  Screening,	  referral	  and	  brief	  interven3on	  in	  primary	  care	  for	  
women	  of	  reproduc3ve	  age	  

•  BeZer	  biomarkers	  of	  exposure	  in	  pregnancy	  
•  Earlier	  and	  more	  accurate	  diagnosis	  of	  affected	  children	  
•  Understanding	  of	  poten3al	  protec3ve/suscep3bility	  factors	  
that	  can	  lead	  to	  treatments	  or	  interven3ons	  

•  Engagement	  of	  the	  medical	  community	  to	  recognize	  that	  FASD	  
is	  not	  a	  rare	  phenomenon	  
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Ukraine	  Cohort	  Study	  

•  Prospec3ve	  pregnancy	  cohort,	  2004-‐2017	  
•  Collabora3on	  with	  Omni-‐Net	  Centers	  in	  Ukraine	  
•  Par3cipants	  were	  recruited	  at	  Rivne	  Regional	  Medical	  Diagnos3c	  
Center	  and	  the	  Khmelnytsky	  Perinatal	  Center	  

•  Moderate	  to	  heavily	  exposed	  women	  in	  early	  pregnancy	  and	  low/
unexposed	  women	  enrolled	  

•  Blood	  samples	  collected	  2nd	  and	  3rd	  trimesters	  
•  Physical	  evalua3ons	  for	  features	  of	  FASD	  and	  growth	  
•  Neurobehavioral	  evalua3ons	  at	  6	  and	  12	  months	  and	  again	  at	  
preschool	  age	  







Addi3onal	  
750	  mg	  
choline	  
supplement	  
for	  25%	  	  

Mul3vitamin/
mineral	  
supplement	  
provided	  for	  
50%	  



Bayley	  Scales	  of	  Infant	  Development	  MDI	  at	  6	  Months	  
by	  Alcohol	  Group	  and	  by	  Micronutrient	  Supplement	  	  	  

Alcohol	  dose	  p	  <0.001	  
Coles	  et	  al,	  2015	  Matern	  Child	  Health	  J	  



	  

Addi3onal	  Ques3ons	  
How	  do	  
mothers	  who	  
drink	  differ	  
from	  mothers	  
who	  do	  not?	  

Biomarker	  of	  
exposure	  

Could	  help	  
with	  
iden3fying	  
who	  needs	  
interven3on	  



	  

Addi3onal	  Ques3ons	  
How	  do	  mothers	  
of	  FASD	  children	  
differ	  from	  
mothers	  who	  
drink	  and	  have	  
unaffected	  
children?	  

Biomarker	  of	  effect	  

Could	  help	  
with	  
developing	  
treatments	  



In	  What	  Ways	  Can	  We	  Address	  These	  Ques3ons?	  

•  Epigene3cs:	  In	  mouse	  models	  of	  prenatal	  alcohol,	  evidence	  
that	  epigene3c	  processes	  such	  as	  DNA	  methyla3on	  may	  
underlie	  long-‐term	  changes	  in	  gene	  expression	  paZerns	  

•  MicroRNAs:	  	  In	  mouse	  models	  of	  prenatal	  alcohol,	  
transcrip3on	  may	  be	  further	  fine-‐tuned	  by	  altered	  microRNA	  
expression	  	  

	  
Kleiber	  Ml	  et	  al,	  Fron&ers	  in	  Gene&cs,	  2014	  

	  



In	  What	  Ways	  Can	  We	  Address	  These	  Ques3ons?	  

•  MicroRNAs:	  	  One	  human	  study	  of	  14	  drinking	  mothers	  found	  
specific	  serum	  microRNA	  expression	  significantly	  altered	  	  

•  Inflamma3on:	  	  Inflammatory	  and	  stress	  markers	  are	  altered	  in	  
mouse	  models	  of	  prenatal	  alcohol	  exposure	  

	   	  Gardiner	  AS	  et	  al,	  Alcoholism	  Clin	  Exp	  Res,	  2016	  
	   	  Bodnar	  T	  et	  al,	  Brain	  Beh	  and	  Immun,	  2016	  

	  



Ukraine	  Cohort	  Study	  Design	  

•  Nested	  case-‐control	  analysis	  
–  Group	  1:	  HEa	  –	  Alcohol-‐Exposed	  with	  FASD	  affected	  child	  	  
–  Group	  2:	  HEua	  –	  Alcohol-‐Exposed	  with	  unaffected	  child	  	  
–  Group	  3:	  UE	  –	  Low	  or	  no	  alcohol	  exposure	  	  
	  

•  Three	  independent	  analyses	  of	  same	  datasets	  
– Maternal	  methyla3on	  status	  (Kelly	  Frazer,	  UCSD)	  N’s	  =	  19,	  21,	  55	  
– Maternal	  miRNA	  status	  (Rajesh	  Miranda,	  Texas	  A&M)	  N’s	  =	  22,	  22,	  23	  
– Maternal	  inflammatory	  marker	  status	  (Joanne	  Weinberg,	  UBC)	  	  
	  	  	  	  N’s	  =	  35,	  22,	  95	  



Maternal	  Methyla3on	  Status	  	  
2nd	  and	  3rd	  Trimester	  



Differen3al	  Methyla3on	  

•  Group	  1	  vs	  2	  
	  

– 9	  significant	  CpGs	  	  
– (padj	  <	  0.05)	  

• all	  Hypomethylated	  in	  
Group	  1	  	  	  

• Genes:	  OR2A2,	  PCDHB17,	  
LOC115110,	  TBC1D16,	  
ITPK1	  

•  Group	  1	  vs	  3	  	  

	  
– 4	  significant	  CpGs	  	  
– (padj	  <	  0.05)	  

• Genes:	  ADARB2,	  PANX2	  	  
	  
	  
	  



Differen3ally	  Methylated	  Genes	  –	  1	  vs	  2	  
•  OR2A1,	  PCDHB17,	  LOC115110,	  TBC1D16,	  ITPK1	  



Maternal	  miRNA	  Expression	  
2nd	  and	  3rd	  Trimester	  



miRNA MIMAT# Exposure 
Group p<(BH) 

UE HEua HEa 
Mid Late Mid Late Mid Late 
Preg Preg Preg Preg Preg Preg 

hsa-miR-222-5p MIMAT0004569 0.006 
16.8686 16.766 16.3727 16.8922 13.9195 13.9685 

hsa-miR-187-5p MIMAT0004561 0.006 
16.2141 15.159 15.8665 15.6171 10.2805 11.8899 

hsa-miR-299-3p MIMAT0000687 0.038 
15.6968 16.766 14.8812 15.8763 11.3938 13.9943 

hsa-miR-491-3p MIMAT0004765 0.038 
16.073 16.766 16.1668 16.8922 12.4526 14.2628 

hsa-miR-885-3p MIMAT0004948 0.038 
13.5382 15.1688 13.0567 13.7208 8.9953 9.4612 

hsa-miR-518f-3p MIMAT0002842 0.038 
12.7063 12.6507 15.5898 10.5689 9.85516 6.90371 

hsa-miR-760 MIMAT0004957 0.038 
14.3148 12.8965 13.7494 15.3406 8.3295 10.1571 

hsa-miR-671-5p MIMAT0003880 0.038 
14.5712 15.4244 13.9399 13.4462 8.52204 10.6658 

hsa-miR-449a MIMAT0001541 0.038 
16.8686 16.0686 15.5637 15.3313 10.9999 13.5688 

hsa-miR-204-5p MIMAT0000265 0.038 
15.3074 14.3922 14.4501 14.1746 9.33916 10.2517 

hsa-miR-519a-3p MIMAT0002869 0.038 
16.1956 14.6576 13.79 15.4775 11.7442 9.61619 

hsa-miR-363-3p MIMAT0000707 0.065 
11.3699 12.6552 11.6661 13.1797 8.24664 4.55826 

hsa-miR-378a-5p MIMAT0000731 0.065 
11.772 12.9632 6.71531 7.98136 11.2754 10.8532 

hsa-miR-539-5p MIMAT0003163 0.074 
10.475 15.908 13.6518 14.3657 8.56094 9.21254 

hsa-miR-518b MIMAT0002844 0.074 
15.0993 16.766 16.1387 13.629 14.1423 10.2536 

hsa-miR-133b MIMAT0000770 0.074 
11.0109 10.823 11.6418 11.5654 7.0709 4.06994 

hsa-miR-10b-5p MIMAT0000254 0.074 
8.98011 6.26887 5.29366 9.34933 3.42049 2.53779 

hsa-miR-517c-3p MIMAT0002866 0.076 
8.02755 6.5251 8.25364 7.35148 4.26156 2.87976 

hsa-miR-518e-5p MIMAT0005450 0.076 
13.5384 10.6814 13.5259 13.3237 9.97131 8.55331 

hsa-miR-524-3p MIMAT0002850 0.088 
16.2359 14.0658 15.6552 14.7793 13.5865 9.89396 

hsa-miR-147b MIMAT0004928 0.097 
16.8686 16.7542 16.9885 16.8922 14.7639 15.428 

10th	  	   	  à 	   	  90th	  percen3le	  	  



Top 5% high-variance miRNAs*,# 
Confusion Matrix for Group HEa vs. UE 
 Classified 

as HEa 
Classified as 

UE 
Classification 

error 
True HEa 18 4 0.182 
True UE 2 21 0.087 
*With demographic and clinical variables. Overall mis-
classification rate = 13.33 
#Mid- and late-pregnancy miRNAs included in model as separate 
variables  
!

Top 5% high-variance miRNAs*,# 
Confusion Matrix for Group HEa vs. UE 
 Classified 

as HEa 
Classified as 

UE 
Classification 

error 
True HEa 17 5 0.227 
True UE 6 17 0.261 
*With demographic and clinical variables. Overall mis-
classification rate = 24.44 
#Difference in expression between mid- and late-pregnancy 
miRNAs (ΔΔCT) included in model.  
!



Maternal	  Markers	  of	  Inflamma3on	  
2nd	  and	  3rd	  Trimester	  

	  
	  

Cytokines,	  Chemokines,	  Angiogenesis	  and	  Vascular	  Injury	  Markers	  



Heat	  Map	  40	  Analytes	  2nd	  Trimester	  



Heat	  Map	  40	  Analytes	  3rd	  Trimester	  



2nd	  to	  3rd	  Trimester	  	  



Preven3on	  &	  Interven3on	  

•  Screening,	  referral	  and	  brief	  interven3on	  in	  primary	  care	  for	  
women	  of	  reproduc3ve	  age	  

•  BeZer	  biomarkers	  of	  exposure	  in	  pregnancy	  
•  Earlier	  and	  more	  accurate	  diagnosis	  of	  affected	  children	  
•  Understanding	  of	  poten3al	  suscep3bility	  factors	  that	  can	  lead	  
to	  treatments/interven3ons	  

•  Engagement	  of	  the	  medical	  community	  to	  recognize	  that	  
FASD	  is	  not	  a	  rare	  phenomenon	  



CDC	  Prac3ce	  and	  Implementa3on	  Centers	  (PIC)	  

•  Regional	  ini3a3ve	  to	  increase	  awareness	  and	  skill	  level	  for	  
various	  specialists	  

•  In	  2014,	  focus	  shired	  from	  individual	  training	  for	  medical	  and	  
allied	  health	  care	  professionals	  to	  impac3ng	  healthcare	  
prac3ce	  at	  the	  systems	  level	  and	  focusing	  on	  preven3on	  
opportuni3es	  

•  Na3onal	  partnerships	  with	  AAP,	  ACOG,	  University	  of	  PiZsburgh	  
School	  of	  Nursing,	  University	  of	  Texas	  Aus3n	  School	  of	  Social	  
Work,	  and	  NOFAS	  



Our	  Challenge	  



Ques3ons	  or	  Comments?	  


