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Outline
• What makes the Missouri PAMR and PQC so 

unique?
• WHO (people and participants, PAMR and 

PQC partnership) 
• WHERE (MHA, state-wide participation)
• WHAT and WHY (data to action)
• HOW (AIM hypertension implementation 

and Missouri Cuff Kit Project)



What makes The Show-Me PAMR so unique….WHO

Respectful care for 
PATIENTS starts with 

respect for your TEAM 
MEMBERS





What makes The Show-Me PAMR so unique….
WHO

Respect for all members

Varied backgrounds and expertise

Collaborative and inclusive nature

Deep desire by all to make a difference

Eagerness to reach out to and collaborate with other MMRCs



What makes the Show-
Me PAMR so 
unique….HOW
• Learn from other MMRCs

• Utilization of the Texas discrimination 
toolkit

• Frequently used recommendations

• No subcommittees or separate groups

• Adjudicate ALL deaths through 365 days
• Lessons learned from both pregnancy-

related and pregnancy-associated deaths



What makes The Show-Me PAMR so 
unique….WHO



What makes The Show-Me PAMR collaboration so 
unique….WHO



What makes the Show-Me PAMR so 
unique….HOW



Why are we 
seeing rising 
rates of SMM 

and MM??

Loop MS et al. Heat Maps of Hypertension, Diabetes Mellitus, and Smoking in the Continental United States. Circ Card Outcomes. 2017; 10 (1). 



Taking Our Data to Action: WHAT we do



Taking Our Data to Action: WHAT we do



Taking Our Data to Action: WHAT we do

Missouri Pregnancy Associated Mortality Review 2017-2019 Annual Report. Missouri Department of Health and Senior Services. (June 2022)



Taking Our Data to Action: HOW we do
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Cardiovascular-
Related Deaths

• Contributing Factors
• Access/financial
• Assessment
• Continuity of Care/Coordination of Care

• Recommendations
• Expand access through Medicaid expansion 
• Education of providers (i.e. emergency 

room)
• Create best practice alerts for pregnant or 

recently pregnant patients
• Autopsy

• Disagreed with underlying cause 20%



Focus on 
Cardiovascular-related 
Deaths
• Became AIM state in 2018 and 

established PQC

• Started with implementation of AIM 
HTN bundle (CVD-related)
• PQC-led directive

• Voluntary participation of hospitals
• 36 of the 62 hospitals participated

• Data tracking for 18 months
• Decided upon 2 metrics

• Time to treatment
• Follow-up

• Education campaign



• 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

WHY: CVD-related: Long-term Maternal Risks

18



Long-term 
Maternal 

Risks



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





Is the patient 
pregnant?

Delivered in past 
6 weeks?

Delivered in past 
year?

Cardiac issue s/s – 
see back page

• Headache, visual complaints, altered 
mental status, CVA, seizure

• Abdominal pain-especially RUQ, 
epigastric pain

• Persistent nausea, vomiting
• SOB, pulmonary edema

Clinical Features

Measure BP

SBP >160 OR DBP >110 
HYPERTENSIVE 

EMERGENCY

SBP 140-159 OR DBP 
90-109 HYPERTENSION

SBP <140 AND 
DBP <90 NORMAL BP

ED to OB 
Transfer

• Suspicion of Preeclampsia
• Symptoms
• VS including BP
• Any pertinent prenatal and past history 

Transfer to L&D and Communicate: Consult OB at higher level of care and 
initiate transfer as needed. Plan for same 
report as an internal transfer and proceed

Immediate OB Consult (<30 minutes) if SBP 
> 160 or DBP > 110 (Hypertensive 
Emergency)

• Hypertensive emergency: SBP >160 or DBP >110 
, initiate anti-hypertensive immediately per 
treatment guidelines
• Labs: CBC with platelets, AST, ALT, creatinine; 

urine dip for protein, UA, LDH & uric acid
• Consider Magnesium Sulfate IM as ordered by 

OB consult

• Labs: CBC with platelets, AST, ALT, creatinine; urine dip 
for protein, UA, LDH & uric acid
• Serial BP q1hr unless significant change in patient 

condition
• Assess for headache, visual complaints, RUQ pain, 

altered mental status, CVA, seizure, SOB, pulmonary 
edema, major trauma
• Persistent nausea, vomiting
• If patient's BP increases to SBP >160 or DBP >110 then 

initiate anti-hypertensives and magnesium and notify 
OB of change in condition if not already present

OB Consult <60 minutes if SBP 140-159 or 
DBP 90-109 Hypertension

Immediate OB Consult required: OB Consult  within 60 minutes: OB Consult PRN and/or upon 
discharge• Labs: CBC with platelets, AST, ALT, 

creatinine; urine dip for protein, 
UA, LDH & uric acid
• Initiate anti-hypertensive 

immediately per treatment 
guidelines
• Consider Magnesium Sulfate IM as 

ordered by OB consult

• Labs: CBC with platelets, AST, ALT, 
creatinine; urine dip for protein, UA, 
LDH & uric acid if ordered by OB
• Serial BP q1hr unless significant change 

in patient condition
• If patient's BP increases to SBP >160 or 

DBP >110 then initiate anti-
hypertensive and notify OB if not 
already present of change in condition

• Routine ED protocol per diagnostic 
criteria
• Notify OB if BP changes
• Plan for transitional care 

management and notification of OB 
that patient was seen in the ED 
upon admission and/or discharge

No

No

Yes

Yes Yes

Yes

Yes

Yes <20 weeks

Yes >20 weeks

NoYes

ED Treatment with OB consultation as needed for vaginal 
bleeding, UCs, etc.

Maternal Hypertension Protocol: Clinical Algorithm for EDs

Female, 
15-50 yrs. 

of age

References:  ACOG. (2019). ACOG Committee Opinion No. 767: Emergent therapy for acute-onset, severe hypertension during 
pregnancy and the postpartum period. Obstetrics and Gynecology, 133(2), e174-e180; CMQCC. (2017, November). Improving 
Health Care Response to Cardiovascular Disease in Pregnancy and Postpartum Toolkit.
Adapted from the New York State Department of Health.

Rev. 
10/21/2019



Example 
Hospital in 
MO AIM 
HTN 
Bundle
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Severe Blood Management Data 

Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-
21 Apr-21 

SLH 37.0% 69.4% 75.0% 62.2% 63.9% 78.2% 80.5% 66.7% 90.0% 97.5% 100.0% 100.0% 100.0% 72.0% 100.0% 97.4% 100% 88.9%

SLE 25.0% 33.3% 26.3% 40.0% 30.8% 60.0% 66.7% 47.4% 83.3% 70.0% 100.0% 100.0% 64.7% 55.6% 92.3% 94.1% 100% 100%

SLN 100.0% 0.0% 0.0% 83.3% 62.5% NP 25.0% 100.0% 100.0% 100.0% 100.0% 83.3% NP NP 100.0% 100.0% 100% 100%

SLS NP 0.0% 100.0% 0.0% NP 100.0% NP 66.7% 100.0% 100.0% NP NP 100.0% NP 66.7% 100.0% NP NP

HMC 75.0% NP NP NP 0.0% NP NP NP NP 100.0% 0.0% 100.0% NP NP NP NP NP 100%

SLHS 40.0% 56.7% 60.3% 59.0% 55.2% 77.8% 63.2% 67.2% 89.4% 92.6% 96.1% 98.4% 78.6% 67.6% 97.5% 96.8% 100% 95.2%



Saint Luke’s 
Health 
System
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MO AIM 
HTN 
Bundle



Follow up Appointment Data 

Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan 2021 Feb-21 Mar-21

SLH 67.5% 83.7% 91.7% 94.7% 97.0% 96.0% 93.2% 97.1% 97.9% 100.0% 97.8% 91.9% 89.5% 93.3% 90.5% 97.4% 97.5% 100%

SLE 75.0% 71.4% 63.2% 73.7% 82.1% 90.0% 70.8% 92.6% 92.3% 80.0% 84.2% 100.0% 83.3% 87.5% 100.0% 100.0% 85% 100%

SLN 50.0% 100.0% 100.0% 50.0% 27.2% 100.0% 66.7% 40.0% 60.0% 37.5% 100.0% 50.0% 25.0% 100% 87.5% 87.5% 100% 100%

SLS 0.0% 50.0% 100.0% 100.0% 100.0% 40.0% 0.0% 100.0% 100.0% 100.0% 100.0% 33.3% 66.7% 50.0% 75.0% 66.7% 66.7% NP

HMC 83.3% 50.0% 88.9% 100.0% 75.0% 100.0% 100.0% 100.0% 100.0% 66.7% 86.7% 100.0% 80.0% 75.0% NP 100.0% 50% 100%

SLHS 69.2% 78.1% 84.3% 86.4% 82.6% 83.0% 81.0% 88.6% 94.4% 86.8% 92.8% 88.2% 82.4% 86.8% 93.5% 94.9% 90.4% 100%



Overall Results from AIM Implementation

• 29 organizations met minimum 
reporting criteria for HTN bundle
• Median time to treatment for 

severe HTN improved by 25%

• 91% of bundle elements were 
implemented

• 90% of structure elements were 
implemented



Collaborative sunset: smaller cohort 
continued considering COVID-19 impacts

MO AIM: Rate of Antihypertensive Med Given within 1 Hr. of Severe HTN Episode



Now what…..





Disparities in 
Missouri 

• 1 in 4 mothers did not start prenatal care until after first 
trimester
• 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)



Focus on Postpartum Hypertension



HBPM 
Postpartum



Compliance 
with SMBP



Patient Satisfaction with SMBP

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



Cost Effectiveness of SMBP



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





Again….Lessons Learned

• COVID-19 limited hospital participation

• All SMM increased over time

• Disparities worsened across all morbidities
• Rates of severe maternal morbidity for PEC 

• All Black birthing people
• Rural Hispanic birthing people



Lessons Learned…..
• Started with low hanging fruit

• Realized quickly that we brought our own bias
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