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« Most people giving birth
receive a medication
called oxytocin either
during labor/ after birth.

« Oxytocin causes the
uterus to contract.

« We are studying why
oxytocin may work
better for some people
than others, leading to
easier labor or less
bleeding postpartum.

Scan for an informational video
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Fewer receptors — need for oxytocin to stimulate contractions.
Longer exposure to oxytocin — less responsive tissue, fewer
contractions and need for more oxytocin.
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The specific combinations of
epigenetic and genetic features can
help us understand vulnerabilities
to PPH and disparities.

Erickson (2023)

Genetic and epigenetic perspectives on oxytocin use during labor:
This conceptual model demonstrates how studying oxytocin receptor (OXTR) DNA methylation
or genetic variation has clinical significance for maternal health during and after childbirth.




577 Records screened for enrollment

184 ineligible 393 Approached for
enrollment

274 Declined or did
119 Consented to protocol not meet criteria

69 PPH cases 50 control cases

13 DNA not obtained* 11 DNA not obtained*

56 DNA specimens

39 DNA specimens
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Sample Characteristics

PPH cases were:

- More likely identifying as Hispanic/ Latina
- Higher BMI

- Nulliparous

- Antibiotic use (GBS+)

- Intrapartum oxytocin dosages

- Longer first stage



Cumulative intrapartum dosage
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Severity of Blood Loss is Associated with rs53576 Genotype
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GENOTYPE: GG AG AA

severity of blood loss [l <=400mL [ >400-999mL | >/=1000mL



Interaction between genotype and intrapartum oxytocin needs on blood loss after vaginal birth

GG AGIAA

o
Nearly 400 additional mL

Significantly more bleeding with of blood loss on average

greater oxytocin use in labor, ©

increased risk for 2nd [ine uterotonics Increased risk for needing
24 |ine uterotonic meds
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Erickson et al. BMC Pregnancy and Childbirth (2022) 22:884

https://doi.org/10.1186/512884-022-05205-w BMC Pregnancy and Childbirth

Oxytocin receptor single nucleotide
polymorphism predicts atony-related
postpartum hemorrhage

Elise N. Erickson'?", Kathleen M. Krol*, Allison M. Perkeybile®, Jessica J. Connelly® and Leslie Myatt?

communications
medicine

ARTICLE

https://doi.org/10.1038/s43856-023-00244-6

Oxytocin receptor DNA methylation is associated
with exogenous oxytocin needs during parturition
and postpartum hemorrhage

Elise N. Erickson® "2®, Leslie Myatﬂ, Joshua S. Danoff® 3, Kathleen M. Krol® & Jessica J. Connelly3




Reproductive Sciences
https://doi.org/10.1007/543032-024-01621-9

PREGNANCY: ORIGINAL ARTICLE

A Common OXTR Risk Variant Alters Regulation of Gene Expression
by DNA Hydroxymethylation in Pregnant Human Myometrium

Joshua S. Danoff'2 - Travis S. Lillard’ - Leslie Myatt? - Jessica J. Connelly' - Elise N. Erickson*®
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What would we do differently if we
not going to work very well?




an E.N. Erickson et al.

Consent obtained / Enrolled
3rd trimester (mean 30 weeks) :

n=127
I
| | |
. Gave birth prior to Completed protocol
Withdrew from study / P , N
lost to follow-up: wearing ring sensor. through birth:
_ n=2 n=118
n=7¢
| ]
Prelabor Cesarean or Spontan I.; s labor I
p eou .
induced labor < EDD: < EDD: Birth > EDD:
n=31 n=39 n=48
Study procedures:

Symptom Surveys: weekly from enrollment through birth including
contractions, pain, fatigue and monthly mental health/mood.

Smart ring: worn continuously to measure heart rate, heart rate variability,
respiratory rate, skin temperature, sleep and activity metrics

Fig. 1 Flow diagram of participants and study procedures for BioBAYB study. Of the 127 participants gave consent and enrolled into the
study, 118 completed data collection with prelabor/birth data from the wearable smart ring. Comparison groups for analysis included those
who gave birth prior to the Estimated Date of Delivery (EDD) through planned prelabor Cesarean or induced labor, those who experienced
labor starting before the EDD and those whose pregnancies lasted beyond the clinical EDD. Study procedures listed in blue box, sent via
REDCap questionnaires, smart ring metrics gathered.




Likelihood of labor starting before 40 weeks versus
passing the due date using maternal physiological data

gathered from a smart ring device.
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Use of a boosted random forest approach. Training and
testing dataset: smart ring data gathered during the span
of time from enrollment until 4 days before labor started or

Sensitivity=0.66, Specificity=0.64
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40 weeks, whichever occurred first.

sensitivity vs. 1-specificity for predicting if a pregnancy would
pass the EDD. The area under the curve on average across the five
folds was 0.71 with a sensitivity of 0.66 and specificity of 0.64.

Erickson et al (2023)



E.N. Erickson et al.
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Features

Fig. 4 Average predictive rank of features used in boosted random forest model across five runs. Features are shown based on their rank
as determined by greedy search in predicting that a pregnancy would pass the EDD. The rank of the feature within the greedy search is shown
on the y-axis while x-axis lists the features from left (best) to worst (right) based on the average of their rank across the five-fold cross
validation. The error bars show the standard deviation of each feature’s rank, indicating its consistency at that rank across the five folds.




Figure 6. AE-LSTM Predicts Spontaneous Labor Onset With < 2 Days of Error in the Last
8 Days of Pregnancy.
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79% of predictions
included true labor in

Participant "A" had onset of labor the 7.6 day window
at 38 weeks & 3 days. At 37 weeks |

0 days the model predicted labor in . >
a 7.6 day window I

18.8% false 1.8% false
positive negative

(sathweek) (a5thweek) (36t week) jabor - m (1stween)

started

79% of predictions
included true labor in
the 4.6 day window

At 37 weeks 3 days the model 15% false
predicted labor in a 4.6 day window positive 5.6% false

negative @0 n
» Due Date”

@4th wee@ (35th week) (36th week ) labor

started




Thank you, Team Science!
Study Participants & Funders!

Co-Investigators Postdoctoral Fellow

Graduate Students

Clinical Collaborators
Undergraduate Students

Research Coordinators

THE UNIVERSITY
OF ARIZONA
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