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▪ Reproductive years
▪ Menarche

▪ Pregnancy counseling and contraception

▪ Physiologic changes of pregnancy

▪ Cardiac complications of pregnancy

▪ Postpartum

▪ Menopause

▪ Impact on cardiovascular risk

▪ Hormonal therapy



▪ Heart disease is the leading cause of morbidity and mortality in women the US and 
worldwide (Benjamin et al, 2019)

▪ Approximately one third of women will die from heart attack or stroke (CDC, 2020)

▪ Women have unique risk factors for cardiovascular disease



Stage Menarche Reproductive Menopause/
Transition

Postmenopause

Terminology Early Peak Late Early Late Early Late

Menstrual 
Cycles

Irregular Variable 
to regular

Regular Regular Variable 
(>7 days 
different 
from 
normal)

>2 skipped 
cycles and 
an interval 
of 
amenorrhea 
(>60 day)

A
m

en
o

rrh
ea~1

2
 m

o
n

th
s

None None

Age 9-13 14-16 17-30 31-early 
40s

Mid 40s Late 40s-
early 50s

Late 50s and beyond

Harlow et al., 2012.
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▪ Definition: age at first occurrence of menstruation

▪ Onset of cyclic ovarian function

▪ Increased endogenous estradiol secretion and 
exposure

Lee J. et al., 2019



Kong et al., 2014. 

Hypothalamic-Pituitary-
Gonadal Axis in Females



▪ Followed 648 women who underwent natural menopause for 6 years (average)

▪ Undergoing coronary angiography for suspected ischemia

▪ MACE: 
▪ 1st occurrence of all-cause death

▪ Nonfatal MI

▪ Nonfatal stroke

▪ Heart failure hospitalization

▪ Self reported age of menarche (≤ 10, 11, 12, 13, 14,≥ 15 years of age)

▪ Early & late menarche associated with higher risk of adverse cardiovascular outcomes

Lee J. et al., 2019
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▪ 26 year old with a remote history of aortic valve 
endocarditis resulting in moderate aortic 
regurgitation and stroke 

▪ Active smoker

▪ History of IV drug abuse, currently in remission

▪ Normal biventricular function

▪ Interested in pregnancy in the future but currently 
interested in contraception



1) What are her risks of pregnancy in the 
future?

2) What contraceptive would you 
recommend?



▪ Rise in US maternal morbidity and mortality over the past few decades

▪ Cardiovascular disease is the leading cause of pregnancy related deaths

▪ Potential explanations: 

▪ Older mothers

▪ More cardiovascular risk factors

▪ More complex cardiac disease at the time of first birth

▪ The field of cardio-obstetrics has emerged in response



1) Cardiovascular risk:
▪ Modified World Health Organization classification

▪ CARPREG II (Cardiac Disease in pregnancy study)

▪ ZAHARA (Pregnancy in Women with Congenital Heart Disease)

2) Maternal obstetric risk

3) Fetal and neonatal risk



▪ No higher risk than the general population

▪ Uncomplicated, small or mild lesions: 
▪ Pulmonary stenosis

▪ Ventricular septal defect

▪ Patent ductus arteriosus

▪ Mitral prolapse with no more than trivial mitral regurgitation

▪ Successful repaired simple lesions (atrial or ventricular septal defect, patent 
ductus arteriosus, anomalous pulmonary venous drainage)

▪ Isolated PVCs and PACs

Regitz-Zagrosek V et al., 2018



▪ Small increased risk of maternal morbidity and mortality 

▪ Unoperated atrial septal defect

▪ Repaired tetralogy of Fallot

▪ Most arrhythmias

▪ Coarctation of the aorta w/out significant gradient or aneurysm (repaired or unrepaired)

▪ Long QT syndrome

Regitz-Zagrosek V et al., 2018



▪ Intermediate increased risk of maternal mortality, moderate to severe increase in morbidity

▪ Mild left ventricular Impairment

▪ Hypertrophic cardiomyopathy

▪ Heart transplant

▪ Native or tissue valve disease not considered WHO class I or IV 

▪ Marfan syndrome without aortic dilation

▪ Bicuspid aortic valve without aortic dilatation

Regitz-Zagrosek V et al., 2018



▪ Significant risk of maternal morbidity and mortality 

▪ Systemic right ventricle, post-Fontan operation, cyanotic heart disease

▪ Other complex congenital heart repair

▪ Mechanical valve

▪ Aortic dilation without known fibrinogen disease

▪ Coarctation of aorta with residual gradient or aneurysm (repaired or unrepaired)

▪ Marfan syndrome with aortic root dilation < 45 mm or s/p aortic replacement

▪ Bicuspid aortic valve with aortic root dilation 45 to 50 mm 

Regitz-Zagrosek V et al., 2018



▪ Pregnancy contraindicated (predicted maternal cardiac event rate: 40-100%)

▪ Pulmonary arterial hypertension of any cause

▪ Severe left ventricular dysfunction (LVEF <30% or NYHA functional class III to IV)

▪ Previous peripartum cardiomyopathy with any residual impairment of LV function

▪ Severe left heart obstruction: severe aortic stenosis or severe mitral stenosis

▪ Marfan syndrome with aortic dilation > 45 mm

▪ Bicuspid aortic valve with aortic dilation > 50 mm 

Regitz-Zagrosek V et al., 2018



CARPREG II Predictors Points

Prior cardiac event or arrhythmia 3

Baseline NYHA functional class III or IV or cyanosis 3

Mechanical valve 3

Ventricular dysfunction 2

High risk left sided valve disease/LVOT obstruction 2

Pulmonary hypertension 2

Coronary artery disease 2

High risk aortopathy 2

No prior cardiac intervention 1

Late pregnancy assessment 1

s

Silversides CK et al.,2018. 



CARPREG II Score Predicted 

Risk %

0 to 1 5

2 10

3 15

4 22

>4 41

Primary cardiac outcomes: 
• Maternal cardiac death
• Cardiac arrest
• Sustained arrhythmia
• Left sided heart failure 

(pulmonary edema)
• Right sided heart failure
• Stroke or TIA
• Cardiac thromboembolism
• Myocardial infarction
• Vascular dissection

Silversides CK et al., 2018. 



What are her risks of pregnancy in the future?
1) mWHO class would be class II to III: known valvular regurgitation

2) CARPREG II risk score:  3 points (prior cardiac event) 
~15% risk of maternal cardiovascular event

26 year old smoker with a remote history of aortic valve endocarditis resulting in 
moderate aortic regurgitation and stroke 

Normal biventricular function



▪ Increase in childbearing age women with congenital or acquired CVD in the US 
▪ Improved pediatric cardiac surgical care 

▪ Increasing rates of cardiovascular risk factors in young women 

▪ Prevalence of CVD is ~ 11.5% in women 20-29 years old (Benjamin et al 2018) 

▪ Coronary heart disease

▪ Heart failure

▪ Stroke

▪ Hypertension

Kathryn & Teal, 2022. 



▪ Contraceptive choice considerations: 

▪ Risks and benefits of the method

▪ Patient’s personal preference

▪ Relative importance of avoiding pregnancy with patient’s 
underlying cardiovascular condition

Kathryn & Teal, 2022. 



▪ Combined hormonal contraceptives: estrogen + progestin (CHC): 
▪ Increased risk of venous thromboembolism: 7-10/100,000 in healthy patients

▪ Mild increase in blood pressure

▪ Avoid estrogen methods with acquired/congenital CV conditions

▪ Progestin-only methods preferred
▪ No effect on blood pressure, cholesterol, or coagulation factors

Kathryn & Teal, 2022.



▪ Acute DVT/PE or history at high risk of 
recurrence

▪ Major surgery with prolonged immobilization

▪ Poorly controlled hypertension

▪ Ischemic heart disease

▪ Known thrombogenic mutation

▪ Multiple risk factors for ASCVD

▪ Acute peripartum cardiomyopathy

▪ Moderate to severe left ventricular 
dysfunction

▪ Tobacco use in women ages ≥35

▪ Complicated heart transplant

▪ History of stroke

▪ Pulmonary hypertension

▪ Atrial fibrillation

▪ Endocarditis

Consider progestin-only or nonhormonal methods (copper IUD, 
permanent contraception, or barrier methods)

Kathryn & Teal, 2022.



▪ History of DVT at low risk of recurrence

▪ Well controlled hypertension

▪ History of PPCM (normal or mildly 
reduced LV systolic function)

▪ Tobacco use <15 cigarettes/day in 
women ≥35 

▪ Mechanical heart valve

▪ Dilated left atrium

▪ Previous coronary arteritis

▪ Cyanosis

▪ Potentially reversible left to right shunt

▪ Post Fontan operation

Consider progestin-only or nonhormonal methods (copper IUD, 
permanent contraception, or barrier methods)

Kathryn & Teal, 2022.



Hormonal IUD Copper IUD Subdermal Implant
Tubal 

Sterilization
Male 

Sterilization

• Amenorrhea
• Irregular 

bleeding
• Lighter menses
• No increased 

risk of VTE

• Increased amount 
and duration of 
menstrual bleeding, 
cramping

• No increased risk of 
VTE

• Deep insertion could 
require surgical 
removal

• Irregular bleeding 
and spotting

• No increased risk VTE

• Requires 
anesthesia

• Not reversible
• No impact on 

bleeding 
pattern 

• Requires 
monogamy

Lindley et al.,  2021.



CHC/Transdermal 
patch/Vaginal Ring

Progestin Only Pill DMPA (injection) Diaphragm

• Increased risk of 
VTE

• Irregular bleeding
• More predictable, 

lighter bleeding
• Decreased 

cramping

• Requires strict 
adherence

• Irregular bleeding
• No increased risk of 

VTE
• More predictable, 

lighter bleeding
• Decreased cramping

• Possible increased 
risk of VTE

• Irregular bleeding
• Weight gain
• Reversible bone loss
• Delayed return to 

fertility
• Lighter menses
• Decreased cramping

• Requires correct use 
with each act of 
intercourse

• Increased risk of UTI, 
allergic reaction, TSS

• No effect on hormones 
or breastfeeding 

Lindley et al. , 2021.



Lindley et al. J Am Coll Cardiol. 2021.



What contraceptive would you recommend?
▪History of stroke and tobacco (relative contraindication) use put her at 

increased risk of thromboembolism

▪Avoid estrogen containing contraceptive. 

▪Options: IUD (hormonal or copper), subdermal implant, or progestin pill

26 year old with history of aortic valve endocarditis resulting in moderate aortic 
regurgitation and stroke.  She is an active 2PPD smoker.  

Normal biventricular function



Now how would you counsel this patient regarding pregnancy and 
contraception? 

26 year old with a history of aortic valve endocarditis resulting in moderate aortic 
regurgitation and stroke.  She smokes 2 PPD.  She has severely reduced LVEF of 25%.



▪ High or exceptionally high risk of cardiovascular complications during pregnancy 
(modified WHO risk III or IV)

▪ Need potentially teratogenic medications that might put fetus at risk 
▪ ACE-I/ARB
▪ Spironolactone
▪ Warfarin
▪ Endothelin receptor blockers
▪ Amiodarone

▪ Recommend long-acting reversible contraceptives or permanent contraception
▪ Annual failure rates <1 unintended pregnancy/100 users

Kathryn & Teal, 2022. 
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• Numerous physiological changes during normal pregnancy

• Allow for growth and development of the fetus

• Prepare for labor

• Almost every organ system is involved, including the 
cardiovascular system



• Increase in red blood cell mass (20-30%)

• Increase in plasma volume (30-50%)

• Increase in total blood volume with relative anemia

• Oxygen use increases up to 30% with pregnancy

Mayo Clinic Cardiology Concise Textbook, 4th Edition.  Pregnancy and the Heart.  Heidi Connolly



• Decrease in pulmonary and systemic vascular resistance 

• Maternal heart rate rises by 10 beats/min

• Cardiac output = volume of blood pumped each beat × heart rate
• Increases by 30-50% above baseline during pregnancy

• Peak around 32nd week of pregnancy

• Pregnant uterus can require almost 20% of the cardiac output

Mayo Clinic Cardiology Concise Textbook, 4th Edition.  Pregnancy and the Heart.  Heidi Connolly



Melinda B. Davis et al. J Am Coll Cardiol 2021; 77:1763-1777.

2021 American College of Cardiology Foundation

Hemodynamic Changes of Pregnancy



• Blood volume depends on positioning during second half of pregnancy

• Enlarging uterus decreases blood return from veins in legs
• Lying on back decreases blood return

• Lying on left side allows for more blood return

• Supine hypotension syndrome: 
• Sweating

• Low blood pressure

• Low heart rate

• Nausea/vomiting



• Increased hypercoagulability during pregnancy

• Helps prevent significant blood loss at delivery

• 1-2/1000 pregnancies are complicated by VTE

• Antenatal: 
• Risk is 5-fold higher than in non-pregnant women
• Deep venous thrombosis is more common

• Postnatal: 
• Risk is 20-fold higher than in non-pregnant women
• Pulmonary embolism is more common

Greer IA, 2012.



• Uterus contraction: 300-500 mL of blood is pushed back into the circulation

• Blood pressure and heart rate increase

• Cardiac output increases by as much as 80% of pre-pregnancy level (up to 9 L/min)

• Up to 500 mL of blood is lost during vaginal delivery

• Up to 1L of blood is lost during normal cesarean section
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▪ 32 year old woman who is 36 weeks pregnant who has developed frequent 
headaches for the last 2 weeks…

▪ At her doctor’s office, she is noted to have a blood pressure of 180/90 mm Hg 
and leg swelling.

▪ A urine test shows that she has proteinuria.

▪ What is the diagnosis in this case?



▪ 2nd leading cause of global maternal death

▪ Complicates ~11% of pregnancies

▪ Hypertension in pregnancy: ≥
140

90
mmHg

Chronic 
Hypertension

Gestational 
Hypertension

Preeclampsia Eclampsia

Preeclampsia 
Superimposed on 

Hypertension

Garovic et al., 2022.  



• SBP ≥ 140 mm Hg or DBP ≥ 90 mm Hg

• Before 20 weeks gestation

• OR persists at least 12 weeks postpartum

Chronic 
Hypertension

• SBP ≥ 140 mmHg or DBP ≥ 90 mmHg

• After 20 weeks gestation

• Previously normal blood pressure

Gestational 
Hypertension

• SBP ≥160 and/or DBP 110 mm Hg
Severe 

Hypertension

Garovic et al. Hypertension, 2022.  



• SBP ≥140 mm Hg or DBP ≥ 90 mm Hg
• two occasions at least 4 hours apart 

• after 20 weeks of gestation

• previously normal blood pressure

• SBP ≥160 mm Hg or DBP ≥ 110 mm Hg

• Proteinuria 
• ≥ 300 mg/24 hour urine collection

• Protein/creatinine ratio of ≥ 0.3

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin, Number 222. June 2020. 



Any of the following w/out proteinuria: 
• Thrombocytopenia

• Renal insufficiency

• Impaired liver function

• New-onset headache



▪ Previous pregnancy with preeclampsia

▪ Multi-fetal gestation

▪ Renal disease

▪ Autoimmune disease

▪ Type 1 or 2 DM

▪ Chronic hypertension

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin, Number 222. June 2020. 



▪ Generalized seizure in a patient with preeclampsia 

▪ HELLP Syndrome: 
▪ Hemolysis

▪ Elevated Liver enzymes

▪ Low Platelets

▪ Hypertension may be present 

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin, Number 222.  June 2020. 



Mortality MI Stroke Peripartum CM SCAD

Chronic HTN

Preeclampsia

Gestational HTN

Preeclampsia on Chronic 
HTN

Eclampsia

Parikh N. et al.,  2021 



SGA (birth 
weight <10th

centile)

Stillbirth Preterm 
delivery 
(<37 wks)

Preterm 
delivery 
(<34 wks)

Placental 
Abruption

Postpartum  
Hemorrhage

Severe HTN

Preeclampsia

Chronic HTN

Preeclampsia  
on chronic HTN

Gestational HTN

Parikh N. et al., 2021 



▪ Hypertension (≥140/90 mm Hg)

▪ Type 2 DM

▪ Hyperlipidemia

▪ Coronary heart disease

▪ Heart failure

▪ Atrial fibrillation

▪ Stroke

▪ Ischemic/Intracerebral/Subarachnoid 
hemorrhage

▪ Vascular dementia

▪ Chronic kidney disease

▪ Venous thromboembolism

Parikh N. et al., 2021 



▪ Low dose aspirin (81-150 mg daily): 
▪ Started at 12-16 weeks of gestation 

▪ Patients with ≥ 1 high risk factor (history of preeclampsia, chronic HTN, 
multifetal pregnancy, autoimmune disease, DM, chronic kidney disease)

▪ OR ≥ 2 moderate risk factors 

▪ Treatment of chronic hypertension (Tita A, et al. 2022)

▪ Exercise may be helpful

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin, Number 222. June 2020. 



▪ Eclampsia/Preeclampsia/Severe HTN: Delivery is the treatment of choice 

▪ Observation appropriate if <37 weeks 
▪ Gestational hypertension 

▪ Preeclampsia without severe features 

▪ Delivery with gestational hypertension/preeclampsia with severe features >34 weeks

▪ Seizures or seizure prophylaxis: magnesium, lorazepam 

▪ Blood pressure management

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin, Number 222. June 2020. 



▪ Persistent acute-onset severe HTN (>15 minutes)
▪ Treatment as soon as possible, within 30-60 minutes

▪ IV hydralazine, labetalol, or oral nifedipine

▪ Attempt to reduce MAP by no more than 25% over 2 hours 

▪ Goal 130-150/80-100 mm Hg

▪ Mild chronic hypertension:

▪ Treatment debated

▪ Chronic hypertension and pregnancy (CHAP) project

Tita, A et al, 2022. 



▪ 32 year old woman who is 36 weeks pregnant who has developed frequent 
headaches for the last 2 weeks…

▪ At her doctor’s office, she is noted to have a blood pressure of 180/90 mm Hg 
and leg swelling.

▪ A urine test shows that she has proteinuria.

▪ What is the diagnosis in this case?



What is the diagnosis in this case?

▪ This patient has preeclampsia with severe features

▪ Treatment with IV antihypertensives (labetalol or hydralazine)

▪ Admit with plan for delivery 



▪ Definition: 
▪ Maternal heart failure with systolic dysfunction (LVEF < 45%) 

▪ Develops in the last month of pregnancy or the first 5 months after delivery

▪ Absence of known preexisting cardiac dysfunction

▪ Complicates approximately 1 in 2000 births worldwide (Viljoen C. 2023)



▪ African descent

▪ Hypertensive diseases of pregnancy

▪ Multiple gestations

▪ Advanced maternal age

▪ Anemia

▪ Maternal cocaine abuse

▪ Long term (>4 weeks) oral tocolytic therapy

▪ Parity≥4



Hormones released peripartum:

▪ Pituitary gland: 

▪ Prolactin

▪ Oxytocin

▪ Placenta: 

▪ Fms-like tyrosine kinase 

▪ Activin A

Arany, Z. NEJM. Jan 2024. 



▪ Signs and symptoms of heart failure: 
▪ Dyspnea

▪ Orthopnea

▪ Elevated jugular venous pressure

▪ Pulmonary rales

▪ Edema

▪ Potential cardiogenic shock, arrhythmia, thromboembolism

▪ Can mimic normal symptoms of pregnancy



▪ Thorough history 

▪ Electrocardiogram  

▪ BNP

▪ Echocardiogram
▪ Systolic dysfunction, often dilated left ventricle

▪ Absence of other structural heart disease

▪ Genetic testing: approximately 15% have heterozygous loss of function genetic 
variants associated with NICM 

Zoltan A, 2024. 



▪ Based on guideline directed medical treatment for nonischemic cardiomyopathy

▪ Diuretics and nitrates for volume control

▪ ACE-I, ARBs, sacubitril-valsartan, aldosterone receptor antagonists

▪ Contraindicated before delivery

▪ ACE-I can be used while breastfeeding

▪ Hydralazine/isosorbide dinitrate for afterload reduction during pregnancy

▪ Beta-blockers are considered safe during pregnancy and breastfeeding

▪ SGLT2 inhibitors: Avoid during pregnancy and breastfeeding (not studied)

Zoltan A, 2024. 



▪ Bromocriptine: 
▪ Blocks release of prolactin from the pituitary gland

▪ Inadequate trials evaluating safety and efficacy

▪ Stops breastmilk production

▪ Anticoagulation: 
▪ Traditional risk factors (atrial fibrillation, LV thrombus)

▪ Use of bromocriptine

▪ More aggressive approach: LVEF < 30-35%

Zoltan A., 2024. 



▪ LVEF typically increases to > 50% within 6 months of diagnosis (McNamara DM, 2015)

▪ Lower LVEF at presentation correlates with persistent systolic dysfunction

▪ LVADs and cardiac transplants occasionally required

▪ Recurs in 20-50% of subsequent pregnancies (Elkayum U, 2014)

▪ Mortality: ~4% of patients died at 1 year (McNamara DM, 2015)



▪ Most common: premature ventricular and atrial ectopic beats 

▪ Increased rates of atrial fibrillation and ventricular tachycardia

▪ Bradycardia is unusual

Shotan A et al., 1997. 



▪ Goal to restore a perfusing rhythm

▪ Rapid VT or unstable SVT with significant hemodynamic compromise

Joglar et al. Heart Rhythm, 2023.



• Occurs in approximately 1% of pregnancies (Chatur S. J Am Heart Assoc. 2019)

▪ Causes classified similarly to general population: 

▪ Neurally mediated: vasovagal, situational, carotid sinus syndrome 

▪ Orthostatic hypotension: volume depletion, drug induced, neurogenic

▪ Cardiac syncope: arrhythmia, structural disease

▪ Supine orthostatic hypotension and syncope

▪ Psychogenic pseudosyncope

Joglar et al. HRS Management of Arrhythmias During Pregnancy, 2023.



▪ Myocardial infarction during pregnancy or the postpartum period (6-12 weeks 
postpartum)

▪ Accounts for over 20% of maternal cardiac deaths (Pregnancy Mortality Surveillance 
System, 2020)

▪ PAMI occurs in about 3-8/100,000 deliveries (Smilowitz NR et al., 2018)

▪ Majority of cases occur postpartum in the US (Smilowitz NR et al, 2018)

▪ In 150 case reports of PAMI, 75% of cases presented with STEMI (Elkayam U et al., 2014) 



▪ Majority of cases due to obstructive coronary disease and spontaneous 
coronary artery dissection

▪ In-situ thrombosis or embolus

▪ Coronary vasospasm

▪ MI with nonobstructive (<50% stenosis) coronary artery disease

▪ Coronary plaque disruption with thrombosis and spontaneous thrombolysis

▪ Coronary vasospasm with resolution

▪ Microvascular dysfunction

Elkayam U. et al., 2014



▪ Can receive aspirin, heparin, clopidogrel, nitrates, beta-blockers
▪ May need to hold P2Y12 inhibitor for neuraxial anesthesia 

▪ No statin, ACE-I or ARB, aldosterone antagonist while pregnant

▪ Ionizing radiation from coronary angiography and PCI is considered acceptable

▪ Cardiac rehab

▪ Blood pressure control, tobacco cessation, healthy diet, exercise, lipid management

Tweet M et al., Nov 2020.  



▪ Delivery plans created by 20-28 weeks  gestation

▪ Consider induction for stable cardiac patients at 39 weeks

▪ Earlier delivery possible for high-risk conditions: 
▪ Serious cardiac complications 

▪ Hemodynamic instability 

Regitz-Zagrosek V et al., 2011



▪ Preferred method of delivery with a few exceptions

▪ Associated with fewer maternal complications with adequate analgesia
▪ Shortened hospital stay

▪ Reduced risk of sudden death

▪ Peripartum infections

▪ Hemorrhage

Regitz-Zagrosek V et al., 2011



▪ Marfan with dilated aorta > 45 mm 

▪ Some other high risk aortopathies: history of acute or chronic aortic dissection

▪ Women who receive therapeutic anticoagulation with vitamin K antagonists

▪ Severe pulmonary arterial hypertension

▪ Women in acute decompensated heart failure requiring urgent delivery

▪ Severe aortic or mitral stenosis

Regitz-Zagrosek V et al., 2011.
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▪ Period following delivery through the first 12 weeks postpartum

▪ Cardiac complications are common in the first days to months postpartum

▪ Readmission within 6 weeks postpartum (Lima F et al, 2019): 

▪ Heart failure

▪ Arrhythmias

▪ Hypertensive syndromes 

▪ Pregnancy complications (i.e hemorrhage, infection) 

▪ Over half of pregnancy related deaths occur days 7-365 postpartum (Trost SL et al, 
2022)



Melinda B. Davis et al. J Am Coll Cardiol 2021; 77:1763-1777.

2021 American College of Cardiology Foundation



▪ Pre-eclampsia can develop de novo postpartum

▪ Other causes of postpartum hypertension
▪ Persistence of gestational hypertension

▪ Chronic hypertension

▪ Any woman with hypertensive disorder: 
▪ BP check 7-10 days postpartum

▪ Severe hypertension patients should be seen within 72 hours



Melinda B. Davis et al. J Am Coll Cardiol 2021; 77:1763-1777.

2021 American College of Cardiology Foundation



Cho L. et al. 2020



▪Pregnancy is a form of a stress test

▪Discuss pregnancy plans with cardiovascular patients

▪Cardiovascular disease and several risk factors are contraindications 
for combined oral contraceptives

▪Obstetric history can predict cardiovascular risk
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▪ A 48 year old female veteran presents with worsening hot flashes.

▪ Past Medical History: 
▪ Hypertension
▪ Paroxysmal atrial fibrillation (diagnosed 2019)- on Apixaban, bisoprolol, diltiazem
▪ Obesity, BMI: 35
▪ Obstructive sleep apnea on CPAP
▪ Anxiety

▪ Tobacco: former smoker (quit 2007), ½ PPD x4 years

▪ Pertinent family history: Father- MI in his 40s s/p angioplasty

▪ Physical Exam: BP:  125/60 mm Hg, P: 70 bpm, obese but otherwise unremarkable



1. What is the treatment for hot flashes with menopause?

2. Is it safe for this patient to be on treatment?

3. What is the best treatment for her?
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▪ Permanent cessation of ovarian function 

▪ Transition to a nonreproductive phase of life

▪ Median age of menopause is 51

▪ Premature: before age 40

▪ Early: 40-45 years old

▪ Natural menopause: 12 consecutive months of 
amenorrhea



▪ Time preceding final menstrual period (FMP)

▪ Average of 4 years in the menopause transition

▪ Changes in bleeding pattern and hormone profiles

▪ Four primary hormones: 
▪ Follicle stimulating hormone (FSH)

▪ Anti-Mullerian hormone (AMH)

▪ Inhibin B 

▪ Estradiol



Stages Reproductive Menopause/Transition Postmenopause

Terminology Early Peak Late Early Late Early Late

Menstrual 
Cycles

Variable to 
regular

Regular Regular Variable 
(>7 days 
different 
from normal)

>2 skipped 
cycles and 
an interval 
of 
amenorrhea 
(>60 day)

A
m

en
o

rrh
ea~1

2
 m

o
n

th
s

None None

Perimenopause
Harlow et al. Menopause. 2012.



Peak 
Reproductive

Late 
Reproductive

Early MT Late MT Post-
menopause

FSH Normal ↑ ↑ ↑ ↑

AMH Normal/↓ ↓ ↓ Undetectable Undetectable

Inhibin B Normal ↓ ↓ Undetectable Undetectable

Estradiol Normal Normal Normal ↓ ↓

FMP

Su & Freeman, Nov 2013. 



▪Hot flashes- approximately 85% of women 

▪Sleep disturbances

▪Depression

▪ Joint aches

▪Genitourinary syndrome



▪ Central adiposity

▪ Atherogenic dyslipidemia during transition: 
▪ Increase in total cholesterol, low-density cholesterol, triglycerides

▪ Decrease in high density lipoprotein cholesterol

▪ Glucose intolerance

▪ Hypertension

▪ Non-alcoholic fatty liver disease

▪ Lower estrogen alters vascular function

Anagnostis P et al., 2019



▪ Women develop ischemic heart disease about a decade after men (Kannel et al, 1976)

▪ Increase in coronary heart disease around the time of menopause transition

▪ Difficult to distinguish from the effects of aging

▪ Early menopause (<40 years old) and premature ovarian insufficiency
▪ Associated with increased cardiovascular morbidity and mortality

▪ Primarily ischemic heart disease

Muka T et al., 2016



▪ Heart healthy diet

▪ Regular exercise

▪ Smoking cessation

▪ Not recommended: routine 
use of aspirin and statin
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▪ Hot flashes (vasomotor symptoms)

▪ Sleep disturbances

▪ Mood lability/depression

▪ Joint aches and pains

▪ Genitourinary syndrome of menopause



▪ Menopausal hormone therapy (MHT): Estrogen +/- progestin

▪ Non-hormonal therapies: 
▪ SNRIs

▪ SSRIs

▪ Gabapentinoids

▪ Clonidine

▪ Oxybutinin



▪ Unopposed estrogen (ET) for women who have undergone hysterectomy

▪ Estrogens: 
▪ Oral

▪ Transdermal

▪ Topical gels/lotions

▪ Vaginal rings

▪ Subcutaneous implant

▪ Dose: goal to use the lowest effective dose 

▪ Lower rate of VTE and stroke with transdermal compared to oral (Scarabin P.Y et al, 2003)



▪ Combined estrogen-progestin (EPT) for women with a uterus
▪ Progestin to prevent estrogen-associated endometrial hyperplasia

▪ Progestins: typically oral micronized progesterone 
▪ 200 mg/day for 12 days/month(cyclic)

▪ 100 mg daily (continuous)

▪ Take at bedtime to minimize potential associated somnolence

▪ Micronized progesterone may be less thrombogenic than synthetic progestins



▪ Randomized, placebo-controlled study of healthy postmenopausal women 50-79 
(mean age 63)

▪ 16,608 women with a uterus randomized: oral CEE + MPA vs placebo

▪ 10,739 women with hysterectomy randomized: oral CEE vs placebo

▪ Primary efficacy outcome: coronary artery disease mortality or non-fatal MI

▪ Primary safety outcome: invasive breast cancer

Rousseau, JE et al.,  2002; Anderson, JL et al., 2004



▪ Oral estrogen + progestin: 
▪ Higher rate of coronary artery disease mortality and non-fatal MI

▪ Higher rates of invasive breast cancer

▪ Higher rates of VTE and strokes

▪ Fewer skeletal fractures

▪ Oral estrogen alone: 
▪ No increase in coronary artery disease mortality and non-fatal MI 

▪ Increased risk of stroke and venous thrombosis

▪ Decreased hip fractures and diabetes

Rousseau, JE et al., 2002; Anderson, JL et al., 2004



▪ MHT may provide coronary artery disease benefit in younger women 

▪ Estrogen may protect against development of atherosclerosis 

▪ Increased disease complications when coronary disease already present

▪ Supported by combined analysis of the two WHI MHT trials

Roussouw, JE. et al., 2007 



▪ Randomized 643 women to two timing groups:

▪ Early: less than 6 years from menopause 

▪ Late: over 10 years since menopause

▪ Oral 17-beta estradiol 1 mg /d + progesterone vaginal gel 45 mg for 10 to 30 days

▪ Follow-up: vitals, biomarkers, CIMT every 6 months, CAC at baseline and 5 years

Hodis HN et al.,  2016



Hodis HN et al.,  2016



▪ Two meta-analyses by Salpeter, et al in 2004 and 2006: 
▪ MHT in <60 years of age and/or <10 years-since-menopause compared to placebo

▪ Reduced all-cause mortality and coronary heart disease by >30% 

▪ Danish Osteoporosis Prevention Study (Schierbeck LL et al, 2012): 
▪ 1000 women in early post menopause randomized to oral estradiol +/- progestin 

vs. no treatment

▪ MHT reduced composite endpoint of MI, death or hospitalization for heart failure

▪ MHT considered safe for healthy (low CVD disease risk) women if: 

▪ Under 60 years old  

▪ Less than 10 years since the onset of menopause



Manson, JE 2017; Lobo & Gompel.  2022



Manson, JE 2017; Lobo & Gompel.  2022



▪ A 2015 Cochrane Database (Boardman HM et al) showed MHT was associated with: 
▪ Additional 6 strokes per 10,000 women

▪ Additional 8 cases of VTE per 10,000 women

▪ Additional 4 cases of pulmonary embolism per 10,000 women

▪ Transdermal MHT: 
▪ Less risk of stroke 

▪ No increased risk of VTE



Higher Risk/Avoid MHT Definite Risk for CVD/Caution 
with MHT

Lower Risk/Acceptable for 
MHT

Known ASCVD/CAD/PAD
Known VTE or PE
Known Stroke/TIA or MI
Known clotting disorder
Known breast cancer
10 year ASCVD risk >= 7.5%

Diabetes
Smoking
Uncontrolled HTN
Obesity/Sedentary/Limited 
mobility
SLE/RA/Migraine with aura
High TG or Uncontrolled 
Cholesterol Levels
10 year ASCVD risk ≥ 5-7.4%

Recent Menopause
Normal weight
Normal blood pressure
Active female
10 year ASCVD risk ≤ 5%

Lundberg & Wenger, 2019 



▪ High cardiovascular risk:  Nonhormonal therapies

▪ Moderate cardiovascular risk: 
▪ Transdermal estrogen preferred over oral

▪ Women with a uterus: micronized progesterone preferred to synthetics 

▪ Moderate to high risk for breast cancer: Nonhormonal therapies

Stuenkel CA et al., 2015



▪ Do not use for primary or secondary prevention of coronary heart disease

▪ Indicated for symptoms of menopause

▪ Individualized cardiovascular risk assessment

▪ Young age+ early menopause + good cardiovascular health = low CVD risk with MHT

▪ Encourage heart healthy lifestyles to reduce cardiovascular risk 

▪ Duration of therapy is individualized

ACOG Committee Opinion No.565: Hormone therapy and heart disease, 2013 



▪ A 48 year old female veteran presents with worsening hot flashes.

▪ Past Medical History: 
▪ Hypertension
▪ Paroxysmal atrial fibrillation (diagnosed 2019)- on Apixaban, bisoprolol, diltiazem
▪ Obesity, BMI: 35
▪ Obstructive sleep apnea on CPAP
▪ Anxiety

▪ Tobacco: former smoker (quit 2007), ½ PPD x4 years

▪ Pertinent family history: Father- MI in his 40s s/p angioplasty

▪ Physical Exam: BP:  125/60 mm Hg, P: 70 bpm, obese but otherwise unremarkable



1. What is the treatment for hot flashes with menopause?
▪ MHT or non-hormonal therapies such as SNRIs and SSRIs

2. Is it safe for this patient to be on treatment?
▪ Potential risk factors: 

▪ Obesity

▪ Atrial fibrillation on AC (CHADS2VASC: 1)

▪ 10 year estimated risk of a major cardiovascular event: 1.6%

▪ Moderate cardiac risk patient

3. What is the best treatment for her?
▪ Consider transdermal estrogen + progestin treatment
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