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The Ertland Study

Detailed Study Description

The Heartland Studyistheflagship project of the Heartland Health Research Alliance, a non-profit
dedicatedtoconductingstrategicsciencetoprotectpublichealthamidstrisingpesticideuse.

Thismulti-center,birthcohortstudyhasbeencarefully designedtoanswer hard questions about
whethermomsandbabiesarepayingthe priceforrisingherbicideexposure.Healthproblemsin
children — including autism, ADHD, asthma, obesity and leukemia- have been linked to toxic
chemicals,especiallyfromexposuresduringearlydevelopment.Brain-baseddisorders,including
reductions in IQ and behavioral problems, are particularly worrisome. During pregnancy, the baby’s
brain develops rapidly and continues to grow and mature through childhood, making it particularly
vulnerabletochemicalexposures.

TheHeartland Study will measure biological and epigeneticbiomarkers frommother-infant pairs
to examine whether birth outcomes and developmental anomalies are triggered by herbicide
exposuresduringfetaldevelopment.

Study Area

The MidwesternUnited States are ground zerofor herbicide exposure. The Heartland Study will
include partnerclinicsand hospitalsacross 13states- the 12-state USGS Midwest Regionplus
! Arkansas, an important
e The Hearlard Study soybeanproductionstate
et (Figure1).

Millions of acres of
herbicide-resistantcornand
soybeans are grown in the
Heartland. A remarkable
134,744,647 poundsof
glyphosate, aka Roundup, the #1
herbicideintheworldwas
sprayedoncornandsoybeansin
these 13statesin2018.

Flgure 1: The Heartland Study will be conducted at hospitals and clinics Previousresearchbysome of
in Arkansas, Hlinois, Indiana. lowa, Kansas, Michigan, Minnesota,
Pissouri, Mebraska, Morth Dakota, Ohio, South Dakota, and Wisconsin
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pregnancies,aconcerning birth outcomes or developmental delays in America's Heartland?
finding.

Study Objectives

e Enroll 2,000 mother-infant pairs at eight or more hospitals across the Midwest, and
monitorthehealthanddevelopmentof participatingchildrenthroughage 3(andlonger,
pendingfunding).

e Collect a maternal urine sample during three trimesters of pregnancy, and quantify
herbicideexposurelevels.

e Quantifysingle herbicideand cumulative herbicide exposuresandinvestigate
associated healthrisksinpregnancy,fetaldevelopment,andadversepregnancy
outcomes.

e Collect cheek swabs from infants and parents for genomic analysistoassesslinkages
betweenmarkersofherbicide-inducedepigeneticchangeand observedhealth

outcomes.

e Identifyriskfactorsforherbicide exposuresamongenrolled mother-infantpairsusing
surveys.

Study Design

1. Patient Enrollment

Expectant motherswill be enrolled at partner hospitalsand birth centers throughout the 13-state
Heartland Health Research Alliance (HHRA) region (see Figure 1). Each study sitewill coordinate
recruitment and enrollment and manage entry of patient data into a Research Electronic Data
Capture (REDCap) database. HHRA staff will, in turn, manage the study-wide master REDCap
database,inaccordancewithallapplicable HIPAAand IRBrequirements.

2. Study Questionnaires

Indirect measures of herbicide exposure at two endpoints (just prior to and during pregnancy)
will be analyzed and associated with urinary exposure levels. A maternal study questionnaire will
be administered following delivery. Participant responses will be assessed and associated with
geographical location of residence, household and work- related environments, drinking water
sources, food and beverage consumption, as well as reproductive and family medical histories.

3. Sample Collection

Up to threeurinesampleswillbecollected fromeachmother during pregnancy.Urinarylevelsof
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herbicides,includingglyphosate, 2,4-D,dicamba,and atrazine,willbecalculated.Inaddition,
buccalcellswabsampleswillbeswabbedfromtheinside of the cheek of moms and babies and
securely stored for future analysis of potential epigenetic changes (often called epimutations).
This will allow HHRA and Heartland Study scientists to correlatemarkersofepigeneticchange
toalteredhealthanddevelopmental outcomes,oncesuch markershavebeenidentified. Seethe
figurebelowforanoverviewofthesamplingschedule.
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4, Medical Chart Review

Researcherswill review medicalchartsand administer questionnairessotheycanobserve,
document,andbetterunderstand:

e Maternal,neonataland pediatrichealthoutcomes;
e Anymaternalriskfactorsorimpactsfrom pre-existing conditions;and
e Demographiccharacteristicsof the study population.
e Clinicaloutcomemeasurementswill be collectedand assessedrelative toherbicide exposure
levels,including:
o Pregnancyoutcomesandduration:
= Neonatalconditionsandgrowthpercentiles;and
= Infantandearlychilddevelopmentalandbehavioralmilestones.
= Subpopulationswillbeidentifiedbased uponmaternalrisk
factorsand pre-existing conditionsforseparateanalysis.

o InfantandEarly Child Development (Phase 2). Phase 2 is currently under
development but is anticipated to include the following:
= Infants born to a subset of moms enrolled in The Heartland Study will
be monitored until atleastage 3years.
= Children’s medicalchartswillbereviewed andinfantdemographics,



developmental progress, conditions/diagnosis,andillnesseswill be
recorded, as well as physiological and developmental measures such
as child growth,hospitalizations,blood pressure,and BMI.

= With parental consent, infants will be scheduled for child
developmental assessments at around age 3years,wheneverpossible.
Standardized assessmenttoolssuchasmotorandcognitive screens, and
ADHD and autism screens will be used and interpreted by
professionalsspecializedinchilddevelopment.

» [ffundingpermits,children’surinewill becollectedduring
developmentalclinicalvisits andmeasuredforherbicidelevels.

5. Epigenome Research

TheHeartland Study will assess potential herbicide-induced epimutations that may be heritable
and a contributing factor in developmental problems and the onset of disease. Buccal cells area
singlecelltypethathasbeenusedtoidentifyepimutationsinpriorstudies.

We will strive to collect maternal samples at each pregnancy trimester, as well as a neonatal
sample following delivery. In addition, additional buccal samples will be collected, to the extent
possible,duringthechild’sannualdevelopmentalevaluation,andfromotherdirectrelatives(e.g.a
paternalsample,grandparentsamples).

Buccal cell sampleswill be securely stored in HHRA specimenvaults until ongoing work to identify
epigeneticmarkersofherbicideexposureiscompletedandthesamplescanbeanalyzed.
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