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Oxytocin response & 
function/ variation 

contributing to PPH

Physiological timeseries 
data and prediction of 
labor before symptoms

Midwifery-led care and 
obstetric outcomes 

(latent mixture modeling) 



40% of PPH 
events are among 

people who are 
deemed “low risk” 

for PPH



Erickson (2023)



 

577 Records screened for enrollment

184 ineligible 393 Approached for 
enrollment

119 Consented to protocol

69 PPH cases

13 DNA not obtained*

56 DNA specimens

50 control cases

11 DNA not obtained*

39 DNA specimens

274 Declined or did 
not meet criteria 

*DNA not obtained due to COVID-19 pandemic restrictions after enrolling in study 

(n=6), lost to follow-up/no-show (n=17), blood not able to be drawn (n=1).  

Case Control Study
• Cases defined as >1000 

blood loss or use of 2nd 
uterotonics + atony

• Vaginal births
• Equal # induced/ 

spontaneous

Exclusions
• Known coagulopathy
• HELLP
• DIC
• Mag Sulfate
• Accreta
• Low platelets
• Severe bleeding from 

laceration



Sample Characteristics

PPH cases were: 
- More likely identifying as Hispanic/ Latina
- Higher BMI
- Nulliparous
- Antibiotic use (GBS+) 
- Intrapartum oxytocin dosages
- Longer first stage





greater total 
oxytocin use 

195% RR for 1000mL 
blood loss

greater overall  blood 
loss

Higher DNA 
methylation 
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Severity of Blood Loss is Associated with rs53576 Genotype

p=0.001

GENOTYPE:      GG        AG    AA 



Nearly 400 additional mL 
of blood loss on average 

Increased risk for needing 
2nd line uterotonic meds 

Significantly more bleeding with 
greater oxytocin use in labor, 
increased risk for 2nd line uterotonics





AG/ AA: 
-  true methylation
-  gene transcription in myometrial 

tissue
-  Pitocin use
-  odds for PPH

GG: 
-  HYDROXYmethylation
-  gene transcription in myometrial 

tissue
-  Pitocin use
-  odds for PPH



A Future for Precision Medicine in Maternity?

• What would we do differently if we knew oxytocin was 
not going to work very well? 

• Or if someone was likely to have PPH that was 
independent of a long labor/ oxytocin exposure? 



3-D accelerometer 

and infrared 

photoplethysmography 
sensors 







AI/ML for 
predicting 
days until 

labor



Translation to Clinical 



www.mumhlab.com
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