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Risk Factors for Cardiovascular Complications

e Race/ethnicity
(commonly reported as a risk factor in studies, now
widely understood to represent racism as the risk)

o Age (>40)

e Existing hypertension

e Obesity

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



28%

of maternal cardiac deaths were likely preventable
(in a study from Illinois)




Causes of pregnancy-related deaths, 20242

22.0%
‘ Cardiovascular conditions (includes cardiomyopathy, 10.7% of all deaths, n=71)

15.2%
Other noncardiovascular medical conditions

14.4%
Infection or sepsis (includes COVID-19, 0.6% of all deaths, n=4)

14.1%
Hemorrhage

‘ 10.7%
Thrombotic pulmonary or other embolisms

7.7%
Hypertensive disorders of pregnancy

5.0%
Amniotic fluid embolism

3.8%
Cerebrovascular accidents

0.3%
Anesthesia complications

f T T T
0 10% 20% 30%

Percent of pregnancy-related deaths

CDC. Data from the Pregnancy Mortality
Surveillance System. 2025.




Physiologic Changes in Preghancy

1st 2nd 3rd Labor Early PP 3-6mo PP

Cardiac Output 35-45% 30-50% 60-80% > rapid
decline

Heart Rate 10-15%  15-20%  40-50%  5-10% e orognancy
Plasma volume* 40-50% “ 500ml

*Physiologic anemia from hemodilution
(plasma volume increases more than RBCs)

Adapted from ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



Cardiac
Conditions in
Pregnancy

Pre-existing or not related to pregnancy

- Congenital

Beyond the scope of today’s lecture, typically patients are
already connected with MFM for delivery planning and
prenatal care.

- Acquired
- VTE/Vascular Complications
- Myocardial infarction
- Arrhythmia
- Aortic dissection

Pregnancy-related
- Hypertensive disorders of pregnancy
- Peripartum Cardiomyopathy



Signs &
Symptoms

Findings from California Pregnancy
Associated Mortality Review

Symptoms:

(SOB, palpitations, chest pain, dizziness, fatigue)

Prenatal - 43%
Labor - 51%
Postpartum - 80%

Exam:
HTN - 64%
Tachycardia (>120) - 59%
Crackles/S3/Gallop - 44%
02 <90% - 39%

Hameed et. al.



Labs & Tests BNP Increases twofold but remains in normal range

Troponin
Same values in pregnancy

Troponin | may be slightly higher postpartum, in
PEC w/ SF, acute PE, or CKD

D-Dimer Not recommended in evaluation

ECGs
Common to find nonspecific ST-wave and T-wave
abnormalities in left precordial leads

Any rhythm changes should be evaluated

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



Yo CMQCC
o) CDPH California Maternal
Nk CVD Assessment Algorithm

For Pregnant and Postpartum Women

Quality Care Collaborative

Red Flags

Shortness of breath at rest Personal History of CVD

Severe orthopnea 2 4 pillows Without Red Flags
Resting HR 2120 bpm

Resting systolic BP 2160 mm Hg
Resting RR 230

Oxygen saturations £94% with or
without personal history of CVD

l

PROMPT EVALUATION and/or CONSULTATIONS with MFM and
hospitalization for acute symptoms Primary Care/Cardiology

plus

CONSULTATIONS with MFM and
Primary Care/Cardiology

©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal Quality Care Collaborative Cardiovascular
Disease in Pregnancy and Postpartum Taskforce. Visit: www.CMQCC.orqg for details

Courtesy of
cMQcCC




CMQCC

California Maternal
Dipasaia o Quality Care Collaborative
PublicHealth

(No Red Flags and/or no personal history of CVD, and hemodynamically stable)

SYMPTOMS VITAL SIGNS RISK FACTORS **PHYSICAL EXAM
*NYHA class >

Resting HR 2110 bpm Age 240 years ABNORMAL FINDINGS
Suggestive of Heart Failure: Systolic BP 2140 mm Hg African American Heart: Loud murmur or
“M\:T:"“h RR 224 Pre-pregnancy obesity Lung: Basilar crackles
rtl
Tach:p":"“ Oxygen sat <96% LBMI 85)

Asthma
to therapy

Hypertension
Palpitations Substance use (nicotine,
e i

History of chemothera
Di o ry Py
. Chest pain
. Dyspnea

v 5
21 Symptom + > 1 Vital Signs Abnormal + > 1 Risk Factor or
ANY COMBINATION ADDINGTO > 4

Consultation indicated:

MFM and Primary
Care/Cardiology

Il
\ 4
Obtain: EKG and BNP 9

. Echocardiogram +/- CXR if HF or valve disease is suspected, or if the BNP levels are elevated

. 24 hour Holter monitor, if arrhythmia suspected

. Referral to cardiologist for possible treadmill echo vs. CTA vs. alternative testing if postpartum
Consider: CXR, CBC, Comprehensive metabolic profile, Arterial blood gas, Drug screen, TSH, etc.
Follow-up within one week

i Results abnormal

CVD highly suspected
Results negative

Signs and symptoms resolved

: . ©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with
Reassurance and routine follow-up California Maternal Quality Care Collaborative Cardiovascular Disease in Pregnancy and Postpartum
Taskforce. Visit: www.CMQCC.org for details

©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal Quality Care Collaborative Cardiovascular
Disease in Pregnancy and Postpartum Taskforce. Visit: www.CMQCC.org for details

Courtesy of
cMQcCC




Cardiovascular Disease (CVD) in Preg y & Postpartum Algorithm

Ask your patient:
“Are you pregnant or have you been pregnant in the last 12 months?”
If yes, symptoms may be related to pregnancy and can occur up to 12 months postpartum.

CVD can happen in this patient group regardless of age. Don't ignore red flags!

Red Flags for Cardiovascular Disease Other Signs and

« Shortness of breath at rest « Resting RR = 25 Symptoms
A " i 5 2 5 may be vague but can
« Chest pain at rest, with minimal exertion ~ « Oxygen saturation = 94%, with or Inchids:
or ripping/tearing in quality without personal history of CVD '
- Palpitations associated with near « Loud systolic murmur, diastolic murmur, Chief Complaints
syncope S3,0r S4 + Dyspnea
- Severe orthopnea - Wheezing, crackles on lung exam + Edema
« Resting HR =120 bpm - Distended neck veins N E:“gh . _
. S 2 « Change in exercise
Resting systolic BP = 160 or < 90 tolecance
« Paroxysmal nocturnal
dyspnea (PND)

Consider in your differential diagnosis: Physical exam findings
Myocardial infarction (including spontaneous coronary artery dissection), peripartum + Desaturation with

cardiomyopathy, congestive heart failure, arrhythmia, aortic dissection :‘"‘b“‘ﬂ‘im
= Murmur

« Peripheral edema

and troponin

If testing is abnormal, CVD is a possible diagnosis:

« Obtain echocardiogram, consider transferring patient to obtain if not available
at your facility

« Consult with cardiology and obstetrics or maternal-fetal medicine, if available

« Consider treatment and admission or transfer as clinically indicated

Treatment
Most medications for the treatment of cardiovascular emergencies do not have robust data
surrounding their use in pregnancy and breastfeeding. These medications should not be
withheld from a pregnant or breastfeeding patient in a life-threatening emergency if they
are otherwise indicated. However, long-term use of certain medications should be avoided
or may be contraindicated in pregnant or lactating patients; consult a pharmaceutical
reference, obstetrics, or cardiology for further considerations.

..\'-\11)' of Emergency Medicine
Physician Assistants

+2023 American Calege of Obstetricians and Gyrecologists : i iesi
Th e e 3 kRO RS 0 s n P e, o s ot i shouk ot b o s ks of et o o of Courtesy of ACOG: Obstetric Emergencies in
A or a5 @ seatmant of the standind of care. This inrmatian does N0 represent ACOG chinea! uidince. ¥ 1 nof intended fo substiute for the independent prates siondl udgment of the tating cinicion For ACOG'S camplete . .
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Acquired Conditions:
VTE/Vascular

e Why?
o Pregnancy increases VTE risk 2/2 changes in venous flow (decreased
outflow, increased venous stasis, venous compression by uterus), moving
less, and hypercoagulability.

e When to be more suspicious:
o APLS, thrombophilias
o Smokers

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



Acquired Conditions:
MI/Arrhythmia

e Mis
o Presentation and findings similar to general population

e Arrhythmias
o Ventricular arrhythmias uncommon
o Atrial arrhythmias typically PACs, paroxysmal SVT. Afib or flutter may
indicate underlying structural disease in pregnancy.

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



Maternal Cardiac Arrest

Maternal cardiac arrest confirmed

Start high-quality CPR
Defibrillation as indicated
Assign teams & roles

Above diaphragm team:
e CPR: Hand placement and defibrillation

the same
Airwaay - consider supraglottic airway,
avoid excess ventilation, monitor ETCO2
for signs of ROSC
Access - place above diaphragm,
consider humeral 10 if difficult
Stop magnesium and give calcium
gluconate if applicable
Cardiopulmonary US to guide
resuscitative interventions

Below diaphragm team:
* Remove fetal monitors
* Prepare for perimortem CS - see box to
right
* Uterine displacement: Manual (one or
two hand) left lateral uterine
displacement, don't tilt!

Neonate team
* Prepare for potential neonatal
resuscitation
* After delivery, bring infant to neonatal
warmer in separate room/resuscitation
bay

Perimortem C/S

Get prepared:

Aim to perform by 4
minutes after arrest or
start of CPR

Perform if uterine size
>20w

Do not move the patient.

Don't spend excess time
prepping/cleaning the
patient. Place urinary
catheter if time permits

Perform:

Make a vertical (or
pfannenstiel if more
comfortable) incision from
umbiicus to above pubic
bone

Make a vertical Incision
on the uterus to the
fundus (can extend with
bandage scissors if you
have them)

Debver fetus.

Place urinary catheter If
unable to do so during
prep.

ROSC + hemodynamic stabllity

Remove placenta

Pack abdomen w/ moist
laps & cover (heat loss)
Get to an OR

Cooling may aggravate
coagutation dysfunction

No ROSC

Consider closing uterine
and skin Incisions in situ.
Use delayed absorbable
sutures.

Consider aortic
compression.

Etiologies - Maternal ABCDs:

A (anesthetic, accident)

B (bleeding)

C (cardiovascular)

D (drugs i.e. magnesium sulfate)

E (embolism - VTE, AFE)

F (fever/sepsis

G (general - Hs & Ts of non-pregnant cardiac
arrest)

H (hypertensive disorders)

Bogaert et. al. and ACOG Practice Bulletin



Pregnancy Conditions:
Peripartum Cardiomyopathy

Nonischemic

Presents late in pregnancy or postpartum

Sxs: SOB, chest pain, palpitations, arrhythmia, fluid retention
Evaluate with an Echo

EF <45% and no history of heart disease

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease.



Still pregnant?

Yes

No

Hemodynamically

Sta

Yes

ble?

Involve OB + Peds

Assess fetal viability

Optimize with BBs, Loops,
Thiazides, Vasodilators, Nitrates

Monitor and plan delivery

Involve OB + Peds

Support hemodynamics
and transfer to higher
level of care

Hemodynamically
Stable?

Yes

\[o)

Planning to breastfeed?

Support hemodynamics
and transfer to higher
level of care

Breastfeeding

compatible therapy:
ACEs, BBs, loops,
vasocilators, nitrates,
thiazides, cardiac
glycoside

Guideline directed
medical treatment

Adapted from: Peripartum
Cardiomyopathy: Treatment and
Prognosis. UpToDate.



CARDIOVASCULAR DISEASE
IN PREGNANCY AND POSTPARTUM TOOLKIT
NOVEMBER 2017

Table 9: Current Guidelines for Suggested Contraception in Patients with
Cardiovascular Disorders

Contraception

Peripartum Valvular Valvular Disease
Cardio- Disease on no on Congenital
myopathy anticoagulation  anticoagulation Cardiac Defect
Combined Hormonal
Contraceptives: Pill,
Patch, Ring

Based on individual  Based on individual Based on individual
patient profile in patient profile in patient profile in
consultation with consultation with consultation with

cardiologist cardiologist cardiologist

Risks include
thromboembolism, stroke,
myocardial infarction, lipid
abnormalities

Risk of unintended
pregnancy: User dependent
up to 9/100

Progestin only

Based on individual

patient profile in
Risk of unintended Recommended Recommended Recommended consultation with

pregnancy: User dependent cardiologist

up to 9/100
Progestin Injection
Based on individual
patient profile in
Recommended Recommended Sonatiiation with

Risk of unintended cardiologist
pregnancy: 6/100

Risks include fluid overload Recommended

Progestin Implant Based on individual
Recommended Recommended pam:," pmﬁ',v, ,:a
Risk of unintended Recommended  If mechanical valve,  If mechanical valve, consultation with

pregnancy: Less than 1/100 antibiotic prophylaxis  antibiotic prophylaxis cardiologist
Copper IUD

Contraindicated in: Base i

Allergy to copper; Wilson's Recommended palida:l" p'mﬂd:a'

disass Recommended Recommended If mechanical valve, consultation with
antibiotic prophylaxis cardiologist

Risk of unintended

pregnancy: Less than 1/100

Levonorgestrel IUD
Based on individual
patient profile in
consultation with
cardiologist

Recommended
Risk of unintended Recommended Recommended If mechanical valve,
pregnancy: Less than 1/100 antibiotic prophylaxis

©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with
California Maternal Quality Care Collaborative Cardiovascular Disease in Pregnancy and Postpartum
Taskforce. Visit: www.CMQCC.orqg for details

Tarsa. CMQCC.




Tools & Resources for ED Providers

ACOG

\ Safe Motherhood Initiative https://www.acog.org/community/districts-and-sections/district-ii/programs-and-resources/safe-

motherhood-initiative/cardiac-conditions-in-obstetric-care

(@ Obstetric Emergencies in Nonobstetric Settings Program
d — https://www.acog.org/programs/obstetric-emergencies-in-nonobstetric-settings

California Maternal Quality Care Collaborative https://www.cmgcc.org/toolkits-quality-
improvement/cardiovascular-disease



https://www.acog.org/community/districts-and-sections/district-ii/programs-and-resources/safe-motherhood-initiative/cardiac-conditions-in-obstetric-care
https://www.acog.org/community/districts-and-sections/district-ii/programs-and-resources/safe-motherhood-initiative/cardiac-conditions-in-obstetric-care
https://www.acog.org/programs/obstetric-emergencies-in-nonobstetric-settings
https://www.cmqcc.org/toolkits-quality-improvement/cardiovascular-disease
https://www.cmqcc.org/toolkits-quality-improvement/cardiovascular-disease

Patient resources

©

Cardio Smart by the American College in Cardiology
https://www.cardiosmart.org/topics/women-and-heart-disease



https://www.cardiosmart.org/topics/women-and-heart-disease
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