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• The Tennessee Initiative for Perinatal Quality Care (TIPQC) is 
the state’s perinatal quality improvement collaborative, 
founded in 2008 through a grant from the Governor’s Office 
to engage hospitals, practitioners, payers, families, and 
communities in order to promote meaningful change, 
advance health equity, and improve the quality of care 
through pregnancy, delivery and beyond for all Tennessee 
families.

• 16 years, 30 projects
• Additional Educational Opportunities

oQI coaching
oAnnual Meeting
oLearning Sessions
oWebinars
oSIMS training
oNetworking & more

www.tipqc.org

Our history

http://www.tipqc.org/


Involved in TIPQC improvement projects

42 Hospitals* = 82% of Births



Cardiac Conditions in Obstetric Care

AIM:
Decrease Severe Maternal Morbidity Among People with Cardiac Conditions & Decrease 
Pregnancy-Related Deaths Due to Cardiac Conditions (state surveillance monitoring) by 10% across 
the state by Summer 2026.

STATEWIDE AIM:
Improve care of patients with cardiac conditions in all participating hospital and/or urgent or 
emergency care setting by increasing screening and appropriate referrals for at least 90% of all 
birthing people thereby reducing NTSV C-sections & reduce preterm rates by 10% by the June 
2026.



Maternal Mortality in the United States 
Maternal Mortality in the United States



Statewide Statistics



Tennessee Pregnancy Related Deaths



Tennessee Pregnancy Related Deaths



Tennessee Pregnancy Related 
Deaths 



Timing of Pregnancy Related Deaths: 2021



Preventability of Pregnancy Related Deaths: 
2021



Contributing Factors by Leading Underlying 
Causes of Death: 2021





Cardiovascular Physiology of 
Pregnancy 



Cardiology Physiology

• Increase in blood volume of 30-50%
• Increase in cardiac output of 30-50%

• Increase begins in the first trimester (7 weeks) peaks at 20-24 
weeks gestation

• Heart rate increases by 10-20 bpm
• Systemic vascular resistance is decreased by 30%
• Hypercoagulable state
• Marked fluctuations in volume status during labor and 

delivery



LX Liu, Z Arany. Cardiovasc Res 2014;101:545-553



Blood Pressure in Pregnancy 

• BPs will fall during 2nd and early 3rd trimester, 
return to baseline at term

–Slight increase noted in labor 

• Maternal positioning may influence 
measurement of BP

–BP less when taken with patient on side

–BP may improve initially in patients placed on bedrest

• Patients with pre-existing HTN will exhibit 
greater percentage drop in BP



Blood Pressure Changes in Pregnancy 





EKG Changes in Pregnancy 

• Electrocardiogram

– Mean QRS axis may shift to the left

– Minor ST-T wave changes

– Small Q waves with T-wave inversion in leads 3 and aVF

– Extrasystoles and Super Ventricular Tachycardia are common



XRAY Changes in Pregnancy 

• Prominence of the pulmonary vasculature and/or flattened left 
heart border (due to increased blood volume and cardiac output)

• Elevation of the diaphragm

• The cardiac silhouette may appear more "horizontal"

Non-Pregnant Pregnant





ECHO Changes in Pregnancy 

• Cardiac Performance

–ECHO shows increase in left ventricular shortening

–Small pericardial effusions not uncommon

–Increased incidence of mitral regurgitation











Identification & Screening



Hameed A, Lawton E, McCain CL, et al. Pregnancy-Related Cardiovascular Deaths in California: Beyond Peripartum Cardiomyopathy. American Journal of 

Obstetrics and Gynecology 2015; DOI: 10.1016/j.ajog.2015.05.008

Health Care Provider Related

• Contributing Factors: (69% of all cases)

– Delayed or inadequate response to clinical warning signs (61%)

▪ Ineffective or inappropriate treatment (39%)

– Misdiagnosis (37.5%)

– Failure to refer or consult (30%)

• Quality Improvement Opportunities

– Better recognition of signs and symptoms of CVD in pregnancy

▪ Shortness of breath, fatigue

▪ Tachycardia, blood pressure change, or low oxygen saturation

▪ Improved management of hypertension

CA-PAMR Findings Contributing Factors & 
Quality Improvement Opportunities (2002-2006) for CVD



CA-PAMR Findings Contributing Factors & 
Quality Improvement Opportunities (2002-2006) for CVD

Patient Related

• Contributing factors: (70% of all cases)
– Presence of underlying medical conditions (64%)

– Obesity (31%)

– Delays in seeking care (31%)

– Lack of recognition of CVD symptoms (22%)

• Quality improvement opportunities
– Education around when to seek care for worrisome symptoms

– Support for improving modifiable risk factors, such as attaining healthier weight 

and discontinuing drug use

Hameed A, Lawton E, McCain CL, et al. Pregnancy-Related Cardiovascular Deaths in California: Beyond Peripartum Cardiomyopathy. American Journal 

of Obstetrics and Gynecology 2015; DOI: 10.1016/j.ajog.2015.05.008



CA-PAMR Findings Preventability 2002-2006

• 24% of ALL CVD pregnancy-related deaths 
(and 31% of cardiomyopathy deaths) were 
determined to be potentially preventable

Data Source: CA PAMR, Pregnancy-Related Deaths; 2002-2006 (N=257).

Hameed A, Lawton E, McCain CL, et al. Pregnancy-Related Cardiovascular Deaths in California: Beyond Peripartum 

Cardiomyopathy. American Journal of Obstetrics and Gynecology 2015; DOI: 10.1016/j.ajog.2015.05.008



CA-PAMR Conclusions

• Signs and symptoms of normal pregnancy/postpartum may mimic 
cardiac disease but should be interpreted with caution when 
severe and occur in the presence of vital sign abnormalities and 
underlying risk factors.

• Most CVD was not diagnosed until after the women gave birth or 
had died.

• Increased awareness and index of suspicion for potential 
cardiovascular disease diagnosis, preconception counseling, and 
referral to higher level of care may help prevent adverse maternal 
outcomes.

Data Source: CA PAMR, Pregnancy-Related Deaths; 2002-2006 (N=257).

Hameed A, Lawton E, McCain CL, et al. Pregnancy-Related Cardiovascular Deaths in California: Beyond Peripartum 

Cardiomyopathy. American Journal of Obstetrics and Gynecology 2015; DOI: 10.1016/j.ajog.2015.05.008





Universal Cardiovascular Disease Risk Assessment in Pregnancy  Call to Action JACC: Advances Expert Panel
Hameed et al.  JCC Advances Vol 3 No 8 2024 August 2024: 101055



CVD Screening



CVD Screening



CVD Screening: Including history of pregnancy in ED 
assessment (Cerner)



CVD Screening: Including history of pregnancy in ED 
assessment (Cerner)



CVD Screening: Including history of pregnancy in ED 
assessment (EPIC)









Management of Hypertension 



Hypertension in Pregnancy 



ACOG Guidelines















Referral for Cardiac Conditions



CVD Screen Positive: Next Steps 

• When a patient has a positive cardiac screen but is not being admitted:

– If not currently pregnant, but had a pregnancy within the past year, refer 
to PCP for continued monitoring

– If currently pregnant, refer patient to MFM service (if available) or 
cardiology

• Patient can call to schedule an appointment

• When a patient has a positive cardiac screen and is being admitted:

– If currently pregnant, consult OB/MFM service.



Referral Card for Patients







Postpartum Presentations Emergency Department 
(ED), Primary Care Provider (PCP) or Obstetric (OB) 
Setting 















Partners



Questions?



Connie Graves, MD FACOG: cgraves@tnmfm.com
Danielle Tate, MD, MBA: danielle.tate418@gmail.com
Lynlee Wolfe, MD, FACOG: lwolfe1@utmck.edu

mailto:cgraves@tnmfm.com
mailto:danielle.tate418@gmail.com


For your incredible work to improve the 

lives of Tennesseans!

Thank you!
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