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Risk stratification tools - ZAHARA

Kulasekaran, A et al. US Cardiology Review 2023: 17:e06



Risk stratification tools – CARPREG II

Silversides, C.K et al. J Am Coll Cardiol. 2018;71(21):2419-30



Risk stratification tools – Modified WHO (mWHO)

Regitz-Zagrosek, V et al. European Heart Journal Volume 39, Issue 34, 07 September 2018, Pages 3165-3241



Multidisciplinary approach to management

Davis, M et al. J Am Coll Cardiol. 2021 Apr 13;77(14):1763–1777



▪Goal to meet metabolic needs and 

maintain uteroplacental circulation

▪Physiologic changes are reversed a few 

months after delivery

▪Unmasking of previously silent disease

Cardiovascular Physiology of Pregnancy



Cardiovascular Physiology of Pregnancy

Sanghavi, M; Rutherford, J. Circulation. 2014;130:1003-1008 

• Systemic vasodilation occurs as 
early as 5 weeks

• Decrease in PVR nadirs 2nd 
trimester

• Normalizes early post-partum

• CO increases throughout 
pregnancy

• Mediated by increased SV early 
and increased HR



Cardiovascular Physiology of Pregnancy

Davis, M et al. J Am Coll Cardiol. 2021 Apr 13;77(14):1763–1777



Cardiovascular Physiology of Pregnancy

Ouzounian, J; Elkayam, U. Cardiol Clin. 30 (2012) 317-329

Physiologic Anemia of Pregnancy

• Rapid increase in blood volume 
until mid pregnancy

• Almost double pre-pregnancy 
blood volume by 32 weeks

• Extracellular volume expansion
• Sodium retention
• Increase erythropoiesis does 

not match increase plasma 
volume



United States Data

Hoyert, DL. National Center for Health Statistics. Maternal Mortality Rates in the United States, 2021 and 2022 reports.



Zambia Data

Trends in Maternal Mortality, World Health Organization ( WHO ), 2023



United States Causes of Mortality
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Zambia Causes of Mortality

Status of Maternal Health in Zambia. Millenium Development Goals, 2013



Rheumatic Mitral Valve Stenosis



Cardiovascular Physiology of Pregnancy

Davis, M et al. J Am Coll Cardiol. 2021 Apr 13;77(14):1763–1777



Mitral Stenosis Complications

Lewey, J et al. Cardiol Clin. 2021 Feb 39(1):151-161 

▪ High risk: severe mitral or 
aortic stenosis

▪ MS is most common esp. in 
RHD prevalent regions

▪ MS associated with increased 
HF and arrhythmia risks



▪ Beta blocker – slows HR and increases diastolic filling time

▪  Diuresis – remember the fetus!

▪ Anticoagulation for AF

▪ Management of AF – rate control, rhythm control, Digoxin

▪ Percutaneous or surgical intervention (2nd trimester if possible)

▪ Vaginal delivery with regional anesthesia (epidural) is preferred, 

assisted 2nd stage

▪ Preconception intervention is preferred

Rheumatic Mitral Valve Stenosis – Management Strategy



Hypertensive Disorders of Pregnancy

Khedagi, A; Bello, N. Cardiology Clinics. Volume 39, Issue 1, 2021; (77-90)



Preeclampsia - Pathogenesis

Bisson, C et al. Front. Med. 2023



Preeclampsia

Obgproject.com



Preeclampsia

Khedagi, A; Bello, N. Cardiology Clinics. Volume 39, Issue 1, 2021; (77-90)



Preeclampsia 

ACOG Clinical Committee Opinion Number 743, July 2018 (Reaffirmed 2023)



Preeclampsia 

Acog.orgSibai, B. AJOG, Volume 205, Issue 3 191-198



Preeclampsia 

Khedagi, A; Bello, N. Cardiology Clinics. Volume 39, Issue 1, 2021; (77-90)



Hypertensive Disorder of Pregnancy - Longterm 



▪ Physiologic changes in pregnancy affect outcomes

▪ Preconception counseling is important

▪ Multidisciplinary management improves outcomes

▪ High mortality with severe mitral and symptomatic severe aortic 
valve stenosis 

▪ Hypertensive disorders in pregnancy are common among black 
women and have lifetime cardiovascular consequences

Take Home Points



Thank you for your attention!
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