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1. Program History and Overview

1

Program History

Origin of birth defects a mystery

%fficials call for government

posnron vy 31,1332

" probe of anencephaly “Baby tragedy has no

bounds/Woodlands, like

the Valley, sees infants
missing brains.”

 CAMERON COUNTY: Birth

Defects
Anencephalic babies leave mothers devastated
P2 e b

Anencephaly

Medical puzzle
sounds alarm

Search on for ‘common thread
in Cameron’s birth defect cases

Brownsville awaits
anencephaly study results

1991 Headlines 1




Early Program Milestones

1993: Legislation enacted

1994: Registry established

1996: Center established

1999: Registry became statewide

13

Birth Defects Epidemiology & Surveillance
Branch, Texas DSHS: 2 Components

Texas Birth Defects Registry (TBDR)

* One of largest birth defects surveillance systems globally

¢ Funded by State of Texas and Title V Office, DSHS and CDC
* Monitor and describe the occurrence of birth defects in TX

¢ Conduct cluster investigations
e Collaborative population-based research and prevention
e Family outreach

Texas Center for Birth Defects Research and Prevention

e Oneof10in U.S. —funded by CDC from 1996 to 2014

e Collaborate in the National Birth Defects Prevention Study: largest of
its kind to date

e Establish collaborative epidemiologic-genetic research - TX

14




Features of the
Texas Birth Defects Registry

Computerized database of infants and pregnancies affected
by birth defects

Active surveillance--trained staff visit facilities to identify
cases and collect info

Structural/chromosomal malformations
Collect diagnoses through infancy
Emphasis on QA and diagnostic accuracy
Emphasis on hospitals/related clinics
Includes all pregnancy outcomes

15

2. Birth Defects Prevalence and
Differences across Subgroups
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The 15 Most Common Birth Defects in Texas,
1999-2013 (represents >250,000 infants/fetuses)

Atrial septal defect

Hypospadias (among males)
Ventricular septal defect

Patent ductus arteriosus

Pyloric stenosis

Talipes Equinovarus (clubfoot)
Trisomy 21 (Down Syndrome)
Cleft lip with/without cleft palate
Pulmonary valve atresia/stenosis
Hydrocephaly (w/o spina bifida)
Cleft palate w/o cleft lip

Renal agenesis/dysgenesis
Stenosis/atresia of large intestine
Gastroschisis

Transposition of the great vessels
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Birth Defects Differences Across Time
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Birth Prevalence of Children with Any Monitored
Birth Defect, by Delivery Year, Texas, 1999-2013
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Cases per 10,000 Live Births

Prevalence of Gastroschisis Over Time,
Texas, 1999-2013
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Prevalence of Spina bifida Over Time,
Texas, 1999-2013
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Prevalence of Hypoplastic Left Heart Syndrome Over Time,
Texas, 1999-2013
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Birth Defects Difference Across
Demographic Groups

23

Any Monitored Defect

by Maternal Age and Infant Sex, Texas, 1999-2013

Cases per 10,000 Live Births
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Mother's Age Infant Sex

24

12



Prevalence of Down syndrome by Prevalence of Gastroschisis by
Maternal Age, Texas, 1999-2013 Maternal Age, Texas, 1999-2013
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Selected Defects by Race/Ethnicity,
Texas, 1999-2013
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Spina bifida Prevalence, Texas, 1999-2013

—

Texas statewide prevalence =
3.8 cases per 10,000 live births

¥3.1

H?/

Arrows indicate statistically significant
higher (M) or lower (\) prevalence,
compared to Texas statewide prevalence.

N9

Harlingen
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Gastroschisis Prevalence, Texas, 1999-2013

6.5
Texas statewide prevalence =

5.2 cases per 10,000 live births

7.4
Abilene

16.6
San Antonio

Arrows indicate statistically significant
higher (/M) or lower (V) prevalence, MN6.1
. Harlingen
compared to Texas statewide prevalence.
28
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Urban vs. Rural Prevalence of Selected Birth Defects in Texas

Birth Prevalence Ratio
N
|
|

0 |
u - R u - - R U - - R
Encephalocele Tetralogy of Fallot Cleft Lip
References:

Luben TJ et al. Urban-rural residence and the occurrence of neural tube defects in Texas. Health and Place 2009.

Langlois PH et al. Occurrence of conotruncal heart defects in Texas: A comparison of urban/rural classifications. J Rural
Health 2009. 29
Messer LC et al. Urban-rural residence and the occurrence of cleft lip and palate in Texas. Ann Epid 2010.

3. Birth Defects Mortality and
Survival

30
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10 Most Common Causes of Death,
by Age Group, Texas, 2013

<1 14 514 15-24 25-34"
Rank
1 Birth Defects Uni i Injuries Injuries Injuries Unintentional Injuries
148 141 1,134 1,303
2 Short Ge‘:\f:i';”lu"’ Bith | aignant Neoplasms | Malignant Neoplasms Suicide Suicide
340 49 109 419 543
3 SIDS Birth Defects Birth Defects Homicide Malignant Neoplasms
153 43 33 310 357
4 F.Iaternal.PrP:gnan:y Homicide Suicide Malignant Neoplasms Homicide
Complications
145 28 27 141 347
Unintentional Injury Heart Disease Chronic, Co% Rospiratory Heart Disease Heart Disease
5 Disease
83 22 20 T2 284
R Placenta, Cord, Perinatal Period Homicide Birth Defocts HV
80 19 29 69
Bacterial Sepsis Chmmcb::::spntur' Heart Disease Cerebrovascular Diabetes
u 55 14 20 66
Res""::::ﬁ::ress of Influenza/Pneumonia Cerebrovascular Septicemia Cerebrovascular
8 S 8 12 18 51
Chronic Liver
5 Neonatal Hemorrhage HV Disease/Cirhosis
51 4 10 18 46
Assault (Homicide) 3 conditions Septicemia Influenza/Py Influenza/Pr ia
10 42 3Ea 18 44

*For the 25-34 age group, there were 38 deaths due to birth defects in 2013.
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Neonatal and Postneonatal Adjusted Hazard Ratios for Selected Birth Defects,
by Maternal Race/Ethnicity: 12 State Birth Defects Surveillance Programs,

National Birth Defects Prevention Network, 1999-2007

Non-Hispanic Black Hispanic
Birth Defects Neonatal Postneonatal Neonatal Postneonatal
(<28 days) (28-364 days) (<28 days) (28-364 days)

Congenital heart defects
« Transposition of great arteries 1.0 2.1% 0.9 1.5*%
« Tetralogy of Fallot 1.0 1.8% 1.1 1.7*
* Atrioventricular septal defects (AVSD) 1.2 1.6* 1.2 1.7*
¢ AVSD (without Down syndrome) 1.0 1.3* 1.0 1.6*
* Hypoplastic left heart syndrome 0.9 1.3% 1.0 1.3*
* Coarctation of aorta 1.3 1.8* 0.9 1.2
Gastrointestinal defects
« Esophageal atresia/

tracheoosophageal fistula Lo* 2.8 Le* 15
¢ Rectal and large intestinal

atresia/stenosis 11 16 13* L5
Musculoskeletal defects
* Upper limb deficiencies 1.0 2.1*% 1.1 1.7*
* Diaphragmatic hernia 1.2 1.7* 0.8* 1.4%
Chromosomal defects
« Trisomy 21 (Down syndrome) 1.0 1.9* 0.8 1.2

32

Wang Y et al, Journal of Pediatrics 2015.
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4. Linkage Studies

33

Maltreatment and Birth Defects: Methods

Study population: > 3 million Texas children born 2002-2009, without any
birth defect (“unexposed”) or with target birth defects (“exposed”)

— Down syndrome (cognitive realm) n=3,743
— Spina bifida (physical realm) n=971
— Cleft lip (CLP) (communication realm) n=2,943

Primary outcome - confirmed maltreatment (reported at CPS/Texas DFPS):

— Physical

Sexual

Emotional abuse

Neglectful supervision

Medical or physical neglect

Refusal to assume parental responsibility

Abandonment

Data linkage:
— Birth defect cases in Texas Registry linked to birth certificates (routine)
— Child Protective Services (CPS) client list linked to Texas birth certificates

Analysis: Cox regression to calculate hazard ratios, adjusted for SES, etc.

Van Horne BS et al. Pediatrics 2015.
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Results: Maltreatment among Children with Specific
Birth Defects (compared to kids w/o birth defects)

e Risk of confirmed maltreatment varied by birth defect, age, and type of
maltreatment.

e Adjusted relative risk of maltreatment (<2 yrs.)
— Spina bifida: 1.68 (95% Cl=1.12-2.24)
— CLP: 1.40 (95% Cl=1.35-1.98)
— Down syndrome: 1.08 (0.85-1.37) (no difference)

* Among maltreated, risk of medical neglect 3-6 times higher in children in
this age group with these birth defects (failure to provide adequate
medical care).

Van Horne BS et al. Pediatrics 2015. 35

Other Linkage Studies

e Birth Defects and Childhood Cancer

e Birth Defects and Newborn Screening
Analytes

e Birth Defects and HIV

36
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5. Critical Congenital Heart Defects

37

Pulse Oximeter

38
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Prevalence of Critical Congenital Heart Defects (CCHDs) Targeted for Pulse
Oximetry Screening, Texas, 2005-2013

Any Critical Congenital Heart Defect | 134
Coarctation of aorta _ 5.35
Tetralogy of Fallot | 455

dextro-Transposition of the great arteries [ 3.09

Double outlet right ventricle [ 2.31

Hypoplastic left heart syndrome [ 2.24

Total anomalous pulmonary venous return  [JIlll 1.70
Pulmonary valve atresia - 1.02
Tricuspid valve atresia [l 0.80
Single ventricle . 0.81
Common truncus [ 0.79
Ebstein anomaly [ 0.69
Interrupted aortic arch . 0.55

0.00

5.00 10.00 15.00 20.00 25.00

Prevalence (Cases per 10,000 live births)
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Infant Case Fatality of Critical Congenital Heart Defects Targeted for Pulse
Oximetry Screening, Texas, 2005-2013

Hypoplastic left heart syndrome

Single ventricle

Pulmonary valve atresia

Double outlet right ventricle

Total anomalous pulmonary venous return
Interrupted aortic arch

Common truncus

Tricuspid valve atresia

Ebstein anomaly

Critical Congenital Heart Defect
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Infant Case Fatality (%) of Any Critical Congenital Heart Defect

Targeted for Pulse Oximetry Screening, Texas, 2005-2013
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Infant and Neonatal Case Fatality of Hypoplastic Left Heart
Syndrome,
Texas, 2005-2013
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Case Fatality Rate
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Neonatal and Post-neonatal Case Fatality from Any Critical
Congenital Heart Defect Targeted for Pulse Oximetry
Screening, by Maternal Race/Ethnicity, Texas, 2005-2013

10

All Racial/Ethnic
Groups

Non-Hispanic White  Non-Hispanic Black

H Neonatal Case Fatality

135

10.6

Race/Ethnicity

11.2

Hispanic

Post-neonatal Case Fatality

8.1

Non-Hispanic Asian
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6. Microcephaly and Zika in Texas

a4
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Zika Virus

e Fall 2015: NE Brazil reported a twenty-fold
microcephaly increase that coincided with an
outbreak of Zika virus

e 12/1/2015: Pan-American Health Organization
Epi Alert about Zika and microcephaly

e 2/1/2016: World Health Organization declares
Zika to be a global Emergency

The reported occurrence of Ae. aegypti & albopictus by
county between 1 January 1995 - March 2016 in the United
States

Ae. aegypti (A) Ae. albopictus (B)

46
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Zika in Texas (as of 10/17/2016)

Biggest concern: adverse birth outcomes among pregnant women
with Zika (risk of microcephaly and other birth defects = 1 to 30%)

Texas has had 231 reported, confirmed cases of Zika virus disease
— 2 sexually transmitted
— All others travel-related (mostly from Central America, Caribbean)
— Focusing on pregnancy and birth outcomes:

¢ 14 Zika+ cases among pregnant women

¢ 2 Zika+ neonates with microcephaly
Additionally, people with asymptomatic Zika virus infection or
unspecified flavivirus infection:

* 59 preghant women

* 3 neonates 47

Microcephaly
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Head Circumference

* Used to measure “severity”
* Severe: < 3" percentile for age and sex
 Also called occipital-frontal circumference (OFC)

Typical Head Size
- -

Typical Head Size
-—-—a

Baby with Typical Head Size Baby with Microcephaly Baby with Severe Microcephaly

Explained Microcephaly Cases

* Part of co-occurring malformations
e Neural tube defects
* Holoprosencephaly
* Craniosynostosis
e Other brain reduction defects
* Documented causes
e Chromosomal anomalies
* Infection (cytomegalovirus, toxoplasmosis)
* Genetic/syndromic
* Prenatal alcohol exposure

25



Breakdown of Microcephaly Cases
in Texas, 2008-2012

% OF BIRTH PREVALENCE
CATEGORY CASES | TOTAL | (CASES/10,000 LIVE
CASES BIRTHS)

Explained Cases 856 30% 4.4
Unexplained Cases 2,013 - 10.3
Unexplained Severe Cases 615 21% 3.2
Unexplained Less Severe Cases 1,398 49% 7.2
Total Cases 2,869 100% 14.7

Prevalence of Unexplained Severe Microcephaly*,
by Infant Sex and Maternal Education, Texas, 2008-2012

By Infant Sex
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Unexplained Severe Microcephaly Cases,
by Maternal Race and Education, Texas, 2008-2012

16 4
14
12 12

10 -
M Less than high school
O High school

Prevalence
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!
~
>

O Greater than high school

NH White NH Black Hispanic
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Prevalence of Unexplained Severe Cases of Microcephaly
(Head Circumference < 3" percentile), by Texas Region,
2008-2012

Texas statewide

prevalence =
3.15 cases per 10,000 Dallas/ Ft. Worth
live births (DFW)

El
/ Paso

Houston

Arrows indicate statistically significant San Antonio

higher (1) or lower (V) prevalence,

comp: ] to Texas pr

54
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Microcephaly*: Total Definite Cases,
Texas, 1999-2012 (n=5,774)

20.0
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18.38
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—Total definite cases

*The Texas Birth Defects Registry used a case definition that included any clinical mention in a
medical record of “microcephaly” or “small head” before the first birthday.
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Unexplained Cases of Definite Microcephaly,
by Percentile of Head Circumference (HC),
. Texas, 1999-2012
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< 3rd percentile (Severe) === 3rd to 5th percentile (Less severe) === 25th percentile (Normal HC)
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Birth Defects Associated with Congenital

Zika Virus Infection

BIRTH DEFECT # CASES/YR
MICROCEPHALY 819
OTHER BRAIN AND SKULL ANOMALIES 2438
Abnormal brain cortex, corpus callosum
Fetal brain disruption sequence
NEURAL TUBE DEFECTS + HOLOPROSENCEPHALY 337
Anencephaly, spina bifida, encephalocele
Holoprosencephaly
OTHERS 591
Eye abnormalities
Congenital contractures (e.g. arthrogryposis)
Congenital deafness
TOTAL 3550

7. Exploring Birth Defects Risk
Factors in the National Birth
Defects Prevention Study

58
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Texas Center for Birth Defects Research o ooe
and Prevention, 1996-2013

national  Birth » defects « prevention » study

@ Cooperative agreement grant with CDC
o One of 10 centers in the nation

eNational Birth Defects Prevention Study
@ Largest population-based case-control study on birth defects
@ Study includes 30 specific birth defects
@ Additional clinical review and classification of cases
® Computer-assisted maternal phone interview

® Cheek cell samples (DNA): mom, dad, infant

A(L

Prevalence of Selected Birth Defects by Mother's
Education, NBDPS, 1999-2013 0 009

national s birth « defects « prevention « study

Clubfoot

Cleft lip + cleft palate

Cleft palate alone

Spina bifida

' I
*
*
*

Anencephaly

o
N
IN

6 8 10 12 14 16 18
Prevalence per 10,000 live births
* Indicates statistically
significant difference at
95% level 60
Yang J et al. Am'J Epidemiol 2008.

m< High school High school > High school
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Adjusted Odds Ratios for Pre-pregnancy Obesity
and Selected Isolated Birth Defects, 1997-2002 o : m

aOR
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61
Waller DK et al. Archives Pediatr & Adolesc Med 2007.

Periconceptional* Fever and Major Birth Defects, /
1997-2011 0 , m

national s birth « defects  prevention « study

4.0

35

[d
o

Adjusted Odds Ratio
~
°

15
1.0
05
0.0

Anencephaly Spina bifida Encephalocele Cleft lipw/iwo  Colonic atresia/  Bilateral renal Limb reduction  Gastroschisis

cleft palate stenosis agenesis / defects
hypoplasia
mReport of cold or flu with fever D Report of cold or flu without fever
62
* 1 month before to 2 months after conception. Waller DK et al, Provisional Unpublished Data, 2016.
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Fever, Antipyretics, and Oral Clefts, o
1997-2004: Adjusted Odds Ratios

000

national s birth » defects « prevention s study

Phenotype Fever No antipyretic use Antipyretic use
no ill febrile ill aOR (CI) aOR (CI)

Controls 4074 73
CL+/-P 1089 37 2.04 (1.36-3.07) 1.07 (0.82-1.40)
CL+/-P_1 950 20 1.81 (1.17-2.82) 1.14 (0.87-1.50)
CLP_I 604 21 2.06 (1.25-3.40) 1.01 (0.72-1.44)
CL 1 346 8 1.39 (0.66-2.94) 1.35(0.91-2.00)
CL+/-P_M 139 8 3.87 (1.80-8.32) 0.52(0.19-1.42)
CLP_M 113 6 3.77 (1.57-9.01) 0.33 (0.08-1.33)
CL_M 26 2 4.48 (1.02-19.76) 1.26 (0.29-5.42)
CP I 433 11 1.45 (0.76-2.77) 1.01 (0.68-1.50)
CP M 116 6 3.00 (1.26-7.12) 1.02 (0.49-2.13)

_I: Isolated defects;

_M: Multiple defects

63

Hashmi Set al. Birth Defects Res A Clin Mol Teratol 2008.

Mothers Exposed to Secondhand Smoke

national  Birth « defects « prevention » study

Adjusted OR (95%Cl)¥
Secondhand Smoke Exposure (B1P3)

Exposure (B1P3) & Selected Isolated Defects

Any Exposure in the
No Exposure
n n Workplace/School or
(Referent)
) Household

Birth Defect
Controls 5468 1012
Controls (clefts) 5363 1005
IAmniotic band syndrome-limb body wall
complex (ABS-LBWC) 104 1.00 40 1.66 (1.10-2.51)
Neural tube defects 823 1.00 219 1.55 (1.29-1.85)
IAnencephaly and craniorachischisis 247 1.00 66 1.66 (1.22-2.25)
Cleft palate 570 1.00 125 1.31 (1.06-1.63)
Cleft lip +/- cleft palate 1147 1.00 245 1.24 (1.05-1.46)
Cleft lip without cleft palate 440 1.00 94 1.41 (1.10-1.81)
Bilateral renal agenesis or hypoplasia 45 1.00 15 1.99 (1.05-3.75)
¥ Adjusted for: Maternal age, race, BMI, nativity, folic acid intake in| 64
multivitamins or alone, dietary folate equivalent, parity, pregnancy Hoyt AT et al. Am J Obstet Gynecol, 2016.
intention, household income, study center, and time to interview.
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Occupational Exposure to Polycyclic Aromatic o ooe

Hydrocarbons

national s birth » defects « prevention « study

®Formed from incomplete burning of coal, tobacco

®Human exposure common, through:
®Tobacco smoke
®Other smoke
®Air pollution

®Occupation (coke ovens, foundries, coal tar use,
asphalt manufacturing and use)

®Eating charbroiled foods

65

Occupational Exposure to Polycyclic 0 ooe
Aromatic Hydrocarbons: Some Results
national » birth « defects « prevention « study
CLEFT LIP w/wo GASTROSCHISIS
CLEFT PALATE
5.0
240 -
IS
hd
§ 3.0 -
O ]
820 #
%]
=
210 = |
0.0 \ ‘ ‘ ‘ ‘
No PAH  Low PAH High PAH <20years 20+ years
Exp Exp Exp
Adjusted for maternal education. Adjusted for maternal age, BMI, smoking,
education, gestational diabetes, studygenter.
Langlois et al. The Cleft Palate-Craniofacial Journal 2013. Lupo et al. Environmental Health Perspectives 2012.
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8. Program Resources
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Department o %
e Hesth Semices Center for Health Statistics

Ih* . TEXAS Texas Health Data

-~ Health Facts Population & Causes Disease & Trauma Healthcare Health Risks & Healthcare

Hom Profiles Demographics Outcomes of Death Surveillance Utiization & Quality Preventions Workforce & Faciities

Statewide

Texas Birth Defects by Mother’s Race/Ethnicity
Years: 2011
Values may not add up to totals because of Unknown/Other/Ambiguous values which are not displeyed Directions for Use:

Low values are masked with - Select display variabies
Displaying Ages: All Sex: All RacelE thaicity: All table and cokumns o across.

nge the layout

table. Rows go Gown the

Prevalence
95% Confidence Interval
c 10,000
N . for Prevalence

‘grouped by body system

Birth Defects b Area

or's
Race/Ethnicity

Live Births underly

hange the layout

Total

the fRer to updat

The columns can be displayed by birth defecs layered by areas or by areas
Inyered by bith defects.

Select Display Variables:

Body System

Central Nervous
System

Texas

1 [ -

Birth Defect

Hispanic 6

[ -

Non-Hisnanic -

Available at: http://healthdata.dshs.texas.gov/Registries/BirthDefects 68
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Down Syndrome

Information about Down Syndrome
for New and Expecting Parents

Your Baby has.or may have Down syndrome. I I natural for you to have questions, concerns or fears. ou are not alone
10 your feetings or on the Journey ahead of you. Know that the outlesk for BEople with Down syndrome has improved
over time because of advances in medical care, education titudes. This brochure

symdrome and 3 it of places where you can g0 to find more information and support

About Down Syndrome

Each cell in the human body has 23 pairs of chromosomes; bables get half of each pair from their mom and the other
Rl from their dad.

chromasome. It i not caused by anything either parent did or did not do.

Ao States 3 0 famves.
Criaren with Down symarome wil prow . but may than a typical enila
The mental, behs pecpie bes widedy 37 cannot be predited
before a person is born. Currently, the about 40 years.
Your Child with Down Syndrome
You can help your chld fulfil his or her pot Hurture ehild ke any
other, and create a supportive and caring environment to help your child thrive.
People are active and their community. This are
Involied i social and School programs, and BEULLs who have Jobs and (v independently of wIth some support.
+ Cidren with Down syndrome are mare ke other ehiidren than they are dfferent. .

intervention Iike occupational and speech therapy heips bables meet their

milestanes.

+ Most babies with Down synérome have low muscle tone at birth. This
sually mproves with time, and physeal therapy €an help.

This coutd
include heart or gastrointestinal conditions that may require surgery,
Bables with Down syndrome have higher chances for feeding and

> hearing loxs, vision
infections. Most of these conditions can be treated with good healt care.

People 0 all the things &
including participate in sports and have a job.

- equta regutar
of support. There are now many college programs for people with intellectual delays.
+ People with Down syndrome can have regular jobs or ones with support

eple 0 & group home, and intimate
retationships.

Available at:

https://www.dshs.texas.gov/birthdefec
ts/downsyndrome/
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THANK YOU

Mark A Canfield, PhD, Manager
Birth Defects Epidemiology and Surveillance Branch

Texas Department of State
Health Services

Phone: A
(512) 776-6158 50 §
)

Email: Y/

mark.canfield@dshs.state.tx.us =4 -
PO S

Web site: e SRR —

http://www.dshs.state.tx.us/birthdefects/
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Questions and Answers

Remote sites can send in questions by
typing in the GoToWebinar chat box or
email GrandRounds@dshs.state.tx.us.

For those in the auditorium, please
come to the microphone to ask
your question.

Q & A Moderator

Janna Zumbrun, MSSW
Associate Commissioner of Disease
Control and Prevention
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Caring for our Most
Vulnerable: Levels of
Neonatal Care

Presenter:

Eugene C. Toy, MD i
Assistant Dean for Educational Programs, and
Professor and Vice Chair of Medical Education,
Department of Obstetrics and Gynecology,
University of Texas Medical School at Houston
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