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• Updates on pathophysiology, management, treatment and 
prevention of hypertensive disorders of pregnancy

• Disparities in outcomes 

• Validity of HBPM
– Antenatal and postpartum 

• Appropriate patient selection for HBPM and potential barriers

• The Missouri Cuff Kit Project
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• Defective 
trophoblastic 
differentiation

• Placental 
hypoperfusion 

• Decidual pathology

But why….









Contributors to Abnormal Placentation

• Immunologic factors
– Oocyte donor IVF (4x higher risk)

• Genetic component
– Family history (2-5x higher risk)
– Partners of men who were product of PEC or whose previous 

partner was PEC
– Mutations in cardiac genes (i.e. Corin and TTN)

• Trisomy 13 fetus
– Genes for sFlt-1 and Flt-1

• Environmental factors
– BMI > 40 (aOR 6.04)
– Low calcium intake

• Inflammation (i.e. obesity and diabetes) and complement activation



Risk Factors for HDP



What about Postpartum Pre-eclampsia

• Incidence is 0.3 - 27.5%

• Pre-eclampsia or something 
different??

• Hausprung et al. propose it is 
defined as 48hr to 6 weeks 
postpartum

• Similar diagnostic criteria…for 
now

• Similar risk factors
• Not more common in 

primiparous
• Cesarean section increases by 

7-fold
• More IV fluids 

• Etiologies
• Higher sFlt
• Different immune profile, with 

higher killer T-cells



Screening for Pre-Eclampsia: USA



Screening for Pre-eclampsia: European



Prevention of Pre-Eclampsia



So Why Don’t We Use European Screening?





Short Term Morbidity from HDP

• Increased for both antepartum (6.9%) and postpartum 
(12.1%) HDP

• People with pre-eclampsia (aOR 1.96), severe pre-
eclampsia (aOR 3.46) and eclampsia (aOR 12.46) have 
significant cardiovascular morbidity associated with 
delivery hospitalization

• Risk for cHTN is 30-40% at 2-7 years

• Higher risk for hospitalizations (13.7% v 11.4%)



• Cardiovascular disease
– Preeclampsia predictive of future cardiovascular and 

cerebrovascular disease up to 9-fold
• Risks are equal to that of smoking or obesity
• Can occur as early as 3-5 years after delivery 

– Related to both severity and number of episodes
• Higher with early onset, severe disease or 

associated growth restriction (similar risk to 
someone with diabetes)

• Permanent arterial changes

– Lifestyle interventions after preeclampsia can reduce 
risk by 4-13%, but never back to baseline

Long-term Maternal Risks from HDP
16



Long-term Maternal Risks from HDP



Preeclampsia and future cardiovascular health: A 
systematic review and meta-analysis
Wu P et al. Circulation Outcomes 2017



Risk Factors for Long-Term Complications 





Trends by SMM Complication Group

y = 0.0091x - 324.72
R² = 0.4174
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Identified SMM Events over Time by Complication Group
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SMM Events by Complication Group

2022 Represents 
• 21% increase in overall 

SMM Incidence since 
2016

• Driven by 
• 130% increase in 

Renal 
• 37% increase in 

Respiratory
• 30% increase in 

Other Medical
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Disparities in HDP



Aspirin Prevention by Race







Social Determinants of Suboptimal Cardiovascular Health Among 
Pregnant Women in the United States



SDoH and Pre-eclampsia



Salman Zahid et al. JACC Adv 2022; 1:2022 The Authors



Natives (genocide,
land seizure, oppression) 



Missouri Data on HDP and Disparities



Disparities in Missouri 

• 1 in 4 mothers did not start prenatal care 
until after first trimeter
– 40% of Black mothers

• Higher rates of obesity in Missouri (25.7%)
– 34.6% for Black mothers

• Black mothers make up 15.3% of all live 
births, but 29.3% of all SMM

• Less paid maternity leave (30.3% for White 
mothers, 19.6% for Black mothers)







Reasons for Inequities in HTN Control



So how do we reduce disparities 
to improve outcomes for birthing 

people with HDP??



Validity of Home Blood Pressure Monitoring



Use in the Antepartum Period

BUMP 1 and 2 RCT Trials
– Does not necessarily lead to earlier diagnosis of 

PEC
– Does not necessarily lead to better maternal or 

fetal outcomes
– Showed equivalency in detection of HTN



Use in the Antepartum Period



Use in the Postpartum Period



Compliance with SMBP



Patient Satisfaction with SMBP

Based on a 4 point Likert scale with 4 as most satisfied



Cost Effectiveness of SMBP



Barriers to SMBP and Needed Policy Change



The Cuff Kit Project
• Grant #1 from the Missouri Foundation for 

Health
 Focus on equity, decreasing disparities 

and elevating the community voice
 Must also partner with community 

organizations (not just hospitals)
 Distributed ~3000 cuff kits to vulnerable, 

at-risk maternal populations

• Grant #2 from MO DHSS COVID-19 Health 
Equity Funding
 Distributed ~4400 cuff kits to vulnerable, 

at-risk maternal populations
 Research on efficacy underway

• Partnership with the Preeclampsia Foundation

• Distribution of blood pressure kits to postpartum 
birthing people with pre-eclampsia



This program is supported by the Centers for Disease Control and 
Prevention of the U.S. Department of Health and Human Services 
(HHS) as part of a financial assistance award totaling $35,569,951 
with 100 percent funded by CDC/HHS. The contents are those of 

the author(s) and do not necessarily represent the official views of, 
nor an endorsement, by CDC/HHS, or the U.S. Government. The 

program has received a portion of this funding from the Department 
of Health and Senior Services, Office of Rural Health and Primary 

Care to expand efforts to address health disparities caused by 
COVID-19

The Cuff Kit Project



Future Collaborative Work

• Roll out of Cardiovascular bundle in 2024

• Ask Me, Hear Me Campaign



Summary

• Pre-eclampsia is a dynamic, multisystem disorder with 
gross disparities amongst racial groups that requires 
prompt recognition and management to improve 
outcomes

• Missouri has one of the worst disparity ratios for APO 
secondary to HDP and it will take a multipronged 
approach to improve outcomes, including the use of 
home BP monitoring

• The Cuff Kit Project has the potential to diminish 
disparities, improve outcomes and reduce cost  
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