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Objectives

- 1. Discuss incidence / prevalence for maternal mortality
- 2. Discuss hemodynamic challenges of pregnancy

- 3. Discuss source of Cario-obstetric data

- 4. Discuss pre-conception counseling

- 5. Discuss Cardio-obstetric specific pathologies

- 6. Cardio-obstetrics team



Pregnancy Related Mortality per the

CDC

Trends in pregnancy-related mortality in the United States: 1987-2017
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CDC. Pregnancy Mortality Surveillance System. https:/www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm.

Website updated Retrieved 9/5/2021
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Pregnancy- Related Mortality
in the US

Causes of pregnancy-related death in the United States: 2014-2017
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Figure 2. Creanga AA, Syverson C, Seed K, Callaghan WM. Pregnancy-Related Mortality in the United States, 2011-2013. Obstet Gynecol. 2017;130(2),366—373.



DICAL
Froedtert OLLEGE of

What do we mean by maternal mortality?
ISCONSIN

Pregnancy-associated mortality:
Deaths during pregnancy and up to
Pregnancv-associated one vear postpartum
mortality
(one vear)

Pregnancy-related mortality:
Deaths during pregnancy and
up to one year postpartum that
Pregnancy-related are related to pregnancy
mortality
(one vear)

Maternal moritality:
Deaths during pregnancy and
up to 42 days postparium that

Source: Eupene Declercq and Laune Zephynn, Mawternal \doriality in the United States: A Prip
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First Data Released on Maternal Mortality in Over a Decade

wr PrEEwn ]

nBcERRAry

IMMEDIATE CALISE {Final dissise
of pondison resuiting in deatl—-0.

PIE W R W U OWNE L ORI FERR ] UL T PR DI RN WIS W SN IR CTSE S e 6

Saguantisly llut conditions, I
arry. leading ko the couse Bsted B

[Dwe fo [or a8 & conssquence ol

an ling & Enbar tha
UMIDEALYING CAUSE (distase
ar Ing st Inftloried e events s

Due o (or a5 & consequence ofy:

regulting in death) LAST

Due 1e (ar as § cansequancs af);

PART I Ertar othar significant comditions contrilbuting o damth bt not resulting bn the underlying couse gheen in PART L

25 WAS AN AUTOPSY PERFORMEDT O Yes O No

26 WERE AUTOPSY FINDIBNGE USED TO
COMPLETE CALSE OF DEATH? [ Yes Mk

27, D TORACCO USE
CONTRIBUTE TO DEATH?

O ¥ [ Probably

28, IF FEMALE:

[0 Mok pragrant witn past 12 monbs
[ Mot presgrant, bal prespreant within &7 idays of daath

20, MANMER OF DEATH

QHahwnl [JSuside [ Gould nol be determine
O Acodenl [DHomicos 0] Pending invesgation

[ Pregra=i al time ol deah
[ Pregrasst within one year ol deam bt §me unin

Oha O Unkrerwn (O Mot pregrant, bt pregrant 43 daye 4 1 yea belor deals O Urirawn # pragnant siihin the post 12 month
3. DATE OF BUURY [ManthvDay Y asr) 31, TIME OF INJURY 3 PLACE OF IMJURY jag, Decedanls borme; conalesctian sl nndunnt sosded ai| 33, INJURY AT WORK
OAM OFM OYes Ok
. LOCATION OF INJURY areat and Mamber Aparimant Bumbar ity ar Town Shabs ZIP Code
35 DESCRIRE HOW IHJURY OCCURRED: 3. IF TRARSPOATATION INIURAY, SPECIFY:
] Dre et [ Pidasdian
O Passangai D [Bpecityl:
AT, 1[I0 (TN0 HOT) ATTEMD THE DECEASED  (MonthiDapYear)| m. WAS MEDICAL EXAMBER Ol 30, DATE PROMOURCED (MesmthDayYear) | 49. TIME OF DEATH
AND LAST SAW HIMHER ALIVE DN COROHER CONTACTEDY = var [ ha OAM OPM

A4 FEOTIEEED ™ kasl nnbu el

DICAL
LLEGE of
ISCONSIN




DICAL

. - Froedtert B3 COILLEGE
National Center for Health Statistics . I SCONSIN

First Data Released on Maternal Mortality in Over a Decade
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Figure 1. Hoyert DL. Maternal mortality rates in the United States, 2019. NCHS Health E-St4
DOI: https://doi.org/10.15620/cdc:103855external icon.
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First Data Released on Maternal Mortality in Over a Decade
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Figure 3. Joseph, K. S. MD, PhD; Boutin, Amélie PhD; Lisonkova, Sarka MD, PhD; Muraca, Giulia M. MPH, PhD; Razaz, Neda
PhD; John, Sid MSc; Mehrabadi, Azar PhD; Sabr, Yasser MD, MHSc; Ananth, Cande V. PhD, MPH; Schisterman, Enrique PhD M|
Mortality in the United States, Obstetrics & Gynecology: May 2021 - Volume 137 - Issue 5 - p 763-771
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Exhibit 1

Maternal Mortality Ratios in Selected Countries, 2018 or Latest Year

Dreaths per 100,000 live births
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om amy cause related to or aggravated by the pregnancy or its management but not from accidental
or incidental canses.

Data: OECD Health Data 2020, showing data for 2018 except 2017 for Switzerland and the UK 2016 for INew Zealand; 2012 for France.
Source: Fioosa Tiklcanen et al_, Moferrmal Mortality armd Vdernity Care in the L

dortaiity ard Mdwternity Care in the United States C 2 T
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Sexual and Reproductive Health and Research. Maternal mortality: Levels and trends 2000 to 2017.
Edited by WHO, UNICEF, UNFPA, UN and WORLD BANK, Pg 104, ISBN: 9789241516488
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Cardiovascular maternal mortality Froediert I8 T
significant problem in the US

-Much of the previous reported temporal increase in US maternal
mortality 1s thought to be related to differences in data collection

-US maternal mortality 1s worse than other developed countries

-Etiology of maternal mortality 1s not as specifically defined
under the new reporting system

- There 1s significant racial disparity in US maternal mortality
rates. These differences persist despite the change in reporting
system
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The 40 week stress test...
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Figure 2. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A Sciéntific Statement From the American Heart Association. Circulation.2020;141:e884-e903
ACOG Practice Bulletin No. 212: pregnancy and heart disease. Obstet Gynecol. 2019;133:e320-e356.
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Supplementary Table 1. . Mehta et al. Cardiovascular Considerations in Caring for

Pregnant Patients: A Scientific Statement From the American Heart Association.
Circulation 2020:141:eQR4—903
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Where do we get our data on pregnant
women with cardiac conditions?
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European Society of Cardiology (ESC) Registry
on Pregnancy and Cardiac disease (ROPAC)

- ROPAC started in 2007 — patient level data on total of 5739 pregnancies

* 60% of pts were from developed countries (primarily Europe but some in US)
- Major Findings: Maternal Cardiovascular disease complicates 1-4% of pregnancies

- CV disease responsible for 15% of maternal perinatal mortality (WHO 2019)

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.
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ROPAC: CV Disease 1n Pregnancy

Cardiomyopathy diagnoses

2% 1%

M Dilated cardiomyopathy

B Hypertrophic cardiomyopathy
B Peripartum cardiomyopathy
B Myocarditis

B Other

B Unknown

@ Congenital Heart Disease W Valvular Disease
11 Cardiomyopathy 1 Aortic Pathology

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.
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Outcomes

Maternal mortality and/or heart failure occurred in 629 pregnancies
- Maternal death in 34 women (0.6%)
+ 15 pts with HF (including PAH)
* 4 pts with mechanical valve thrombosis mechanical valve thrombosis

+ 2 pts with endocarditis

+ 2 pts with primary cardiac arrest

Heart failure complicated 611 pregnancies (11%)

In women with a mechanical valve, 22 (7%) pregnancies were complicated by
valve thrombosis, which was lethal in four (18%).

Aortic dissection occurred in four pts (1.8%)*, at a mean of 34 weeks
gestation.

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.
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2007 2008

Figure S5. Trends over time in mortality/heart failure subdivided for emerging and developed countries
The trends over time in the primary endpoint, as well as the number of included pregnancies and the percentage inclusion of mWHO class IV
per category in the corresponding year. The data points represent the number of death and/or heart failure per year.

2009 2010 2011 2012 2013 2014 2015 2016 2017

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.



Registry Of Pregnancy And Cardiac disease
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Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.
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2007 2017
The incidence of heart failure and/or mortality decreased
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Obstetric and fetal outcomes

- A total of 992 pregnancies (17%) were complicated by obstetric events during
pregnancy.

- Emergency caesarean section was performed in 537 pregnancies (9%), 84 (16%) were
for cardiac reasons.

- In 1186 pregnancies (21%), one or more fetal complications occurred.
- Prematurity was particularly prevalent, complicating about 16% of pregnancies.

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years
in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855. March 2019.
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Pre-conception risk counseling

- Only the WHO score 1s prospectively
validated

- Pre-conception counseling should be part
all routine CV visits with child-bearing
aged women

- Important to counsel on potential
teratogenicity of commonly used
medication
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Table 1: CARPREG Il Risk Predictors

Predictor Points

Prior cardiac events or arrhythmias

Ld

Baseline NYHA 3—4 or cyanosis

Mechanical valve

Systemic ventricular dysfunction LVEF<55 %

L I L I I N O

High-risk valve disease or left ventricular outflow tract
obstruction {(aortic valve area «1.5 cm2, subaortic
gradient =30, or moderate to severe mitral regurgitation,
mitral stenosis < 2.0 cm2)

Pulmonary hypertension, RVSP =42 mmHg

High-risk aortopathy

Coronary artery disease

Mo prior cardiac intervention

et | o=t [ R R R

Late pregnancy assessment

Primany cardiac evernt risk: score = 1. 5 % risk, scome =2 10 % risk, score = 3, 15 % sk
score =4, 22 % risk and 471 % risk if score greater than 4. NYHA = New York Heart Association
Functional Classification, LVEF = left varrtricular efection fraction, RSP = right ventricular

systolic pressure. Source: Silversides et al., 2018, with permissior Silversides et al. Pregnancy Outcomes in Women with Heart Disease.
i ' JACC. 2018:2419 — 2430.



Zahara Risk Score
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Predictors Points Total Points | Risk
Prior arrhythmias 1.5 0 2.9%
NYHA class >11 0.75 0.5-1.5 7.5%
Left heart obstruction | 2.5 1.51-2.50 17.5%
(PG =50 mmHg or AVA <1

cm?)

Cardiac medication | 1.5 2.51-3.50 43.1 %
before pregnancy

Systemic AV valve | 0.75 >3.51 70 %
regurgitation

Pulmonary AV wvalve | 0.75

regurgitation

Drenthen W, Boersma E, Balci A, et al. Predictors of pregnancy
complications in women with congenital heart disease. Eur Heart <J.

2010;31(17):2124-2132




VWHO Pregnancy Risk Classification
(Risk of pregnancy by medical
condition)

Cardiovascular Conditions b
Class

WHO Risk Class |

No defectable increased risk of maternal
mortality and no or muld increase in
rrrortyiaitye.

Uncomplicated, small or mild
o Pulmonary stenosis
FPatient ductus arteriosus
o Mitral valwve prolapse
Successfully repaired simple lesions (atrial or

0

ventricular septal defect, patent ductus arteriosus,

anomalous pulmonary venous drainage ).

Froedtert ¥

- Adrial or ventricular ectopic beats, isolated
WHO Risk Class Il (If otherwise well and - Unoperated atrial or ventricular septal defect
uncomplicated) - Repaired tetralogy of Fallot
Small increased risk of maternal mortality or - Most arrhythmias
rmoderate increase in morbvdity.
WHO Risk Class Il or Il (Depending on - Mild left ventricular impairmeni
individual) - Hypertrophic cardiomyopathy
Risk as indicated in Class Il (abowe) or - MNMative or tissue valhvular heart disease not
Class /Il (below). considered WHO | or IV

- Marfan syndrome without aortic dilatation

- Acorta =45 mim in aortic disease associated with

bicuspid aortic valwve

- Repaired Coarctation
WHO Risk Class Il - Mechanical valve
Significantly increased nsk of maternal - Systemic right ventricle
rmortality or severa rmorbidity. Expert - Fonmtan circulation
*T'D'U”S'?I"”Q required. _J'fPfE‘Q”E”E}" is decided | a Cyanotic heart disease (unrepaired)
upon, intensive specralist cardiac and = Other complex congenital heart disease
obstetric monitoring needed throughout - Aortic dilatation 40-45 mm in Marfan Syndrome
pregnancy, childbirth and the puerperium. - Aortic dilatation 45-50 mm in aortic disease

associated with bicuspid aortic valwve

WHO Risk Class IV (Pregnancy
contraindicated)

Extrarmely high sk of mafermal mortality or
sewvere morbidity; pregrancy
confraindicated. If pregmnancy occLurs
termination shouwld be discussed. If
praegnancy confinuwes, care as for class L

Pulmonary arterial hypertension of any cause
Sewvere systemic ventricular dysfunction (L\WEF
=30% . NYHA -y

Previous periparium cardiomyopathy with amy
residual impairment of left ventricular function
Sewvere symptomatic mitral or aortic stenosis
Marfan syndrome with aorta dilated =45 mm

Aortic dilation =50 mm in aortic disease associated

with bicuspid aortic valwve
Mative sewvere Coarctation

Regitz-Zagrosek V, Blomstrom Lundqvist C, Borghi C, et al. ESC Guidelines on the management of cardiovascular
diseases during pregnancy: The task force on the management of cardiovascular diseases during pregnancy of the
European Society of Cardiology (ESC). European Heart Journal. 2011;32(24):3147-3197
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Pre-conception counseling case:

- Pt 1s a nulliparous 33 year old female who presents to discuss her cardiac
risk during a pregnancy. She has a past cardiac history of known bicuspid
aortic valve. Her last transthoracic echocardiogram, which was completed
about 6 months prior to conception, showed that her AVA by continuity is
1.4 cm2, she has moderate aortic regurgitation. There were no other
significant findings. A cardiac MRI done within the past 6 months, shows
that her ascending aorta 1s 3.6 cm in maximum linear diameter (BSA 1.9).
She is NYHA Class 1 and on no cardiac medications.

- CARPREG II- risk score =3, 15% risk of pregnancy complication (LV
obstruction and no prior CV intervention)

- ZAHARA — risk score 0.75 ( systemic valve regurgitation) = 7.5% risk of
pregnancy complication

- WHO = II/III (non-severe native valve disease, aorta < 45 mm in bicuspid
valve)= moderately increased risk, recommend specialist care.
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Common Cardiovascular Conditions
1n Pregnancy
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Hypertensive Disorders of Pregnancy

Preeclampsia-Eclampsia Gestational Hypertension

New onset hypertension (>140/90) after 20 New onset hypertension (>140/90) after 20

weeks of gestation AND is associated with weeks of gestation without proteinuria or

significant proteinuria OR other end-organ other preeclampsia findings
dysfunction

Hypertensive

Disorders of
Pregnancy

Chronic Hypertension with

UL L e 22T Superimposed Preeclampsia

Hypertension (>140/90) that precedes
pregnancy or develops before 20 weeks of
gestation

Chronic hypertension with preeclampsia
features (new-onset proteinuria or other
end-organ dysfunction)

Supplementary Figure 1. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A Scientific Statement
From the American Heart Association. Circulation.2020;141:e884-e903



CTCENTRAL ILLUSTRATION: Cardiovascular Medications in Pregnancy

Arrhythmias

Adenosine O © Labetalol () ©
Metoprolol/propranolol @O Nifedipine SO
Digoxin SOD® (D) Alpha-methyldopa (oral) O (=)
Lidocaine @EOW Hydralazine O
V(_er?pamil @ Nitroglycerin @ -
Diltiazem OCOW® Nitroprusside ©
;’:—)ct):la(;l:amlde @ Isosorbide dinitrate @ -
Flecainide o -® Arrtodipine @
Propafenone @ Furosemide -@
Amiodarone ‘ Hydrochlorothiazide

# may be used if other therapies fail Clonidine @

Heart Failure Pulmonary Hyper sion

o
0
J
0

Metoprolol -@ Iloprost @ -

Carvedilol -@- Epoprostenol -

Furosemide - sildenafil

Bumetanide =@ Treprostinil @ O

Dopamine (D -

Dobutamine (=) = — H

Noresinent e = : Contraindicated in Pregnancy

Hydralazine G -

Nitroglycerin % &) Atenolol (<)) @

Isosorbide dinitrate @ ACE-I class @ -

Torsemide (=] ARB class @S OD

Metolazone @O Aldosterone antagonists S > D

= - Statin class [ ISX

Anticoagulants/Antiplatelets/ DOACs L  JOX
Thrombolytics ERAS (g bo=sntain) @>®

Anticoagulants

Warfarin @- ::fgag:zg;lial;gltaizzpril and enalapril are considered

Unfractionated Heparin -@- *wariable designation according to specific drug.

Enoxaparin @D

Fondaparinux S )

S S8 ® & e o

Bivalirudin o

Antiplatelets Safety in FDA Safety in Used also

Aspirin (low dose) @ e e CHOSEOTY, i —imeran t::ratf:wtear:t

Clopidogrel

Prasugrel (@)L @D considered safe

Ticagrelor (@I Limited data/to be used with caution

Thrombolytics @» contraindicated

Alteplase_ OO@® @» cConflicting data/unknown

Streptokinase @ -

g
o

Halpern, D.G. et al. J Am Coll rdiol. 2019;:73(4):457-76.




Arrhythmias in Pregnancy

Frequency per 100,000 pregnancy

related hospitalizations
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& Figurel. Lindley et al. Arrthymias in Pregnancy. Clinical Obstd
©¥and Gynecology63(4):878-892, December 2020
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Arrhythmias in Pregnancy ISCONSIN
Management

- PACs/PVCs — beta-blockade for severe symptoms

- SVTs

* Most common: 24 per 100,000 pregnancy related hospital
admissions

- 20% pre-existing that will have an exacerbation
- Adenosine 1s OK for pregnant patients

- Afib/Aflutter
* Less common than AVNRT
- Hx of PAF-> more than 50% will have exacerbation
- Anticoagulation: CHADSVASC ?

Lindley et al. Arrthymias in Pregnancy. Clinical Obstetrics and
Gynecology63(4):878-892, December 2020
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based on the underlving arrhvthmia.-* +*

First line second line orif | Third line or if

needed needed
AVNRT Vagal maneuvers | IV adenosine Beta-blocker
AVRT Beta-blocker IV Procainamide
Atrial flutter Beta-blocker Catheter

ablation
Atrial fibrillation Beta-blocker
CPVT Beta-blocker
Long QT Beta-blocker
Long term management Beta-blocker |ICD
VT
stable monomorphic VT sotalol IV Procainamide | Catheter ablation
Unstable monomorphic DCCV Amiodarone DCCV %
VT amiodarone
Ventricular fibrillation DCCV ICD

Supplementary Table 6. Mehta et al. Cardiovascular Considerations in Caring for Pregnant
Patients: A Scientific Statement From the American Heart Association.
Circulation 2020:141:eQR4—903



Lipids and Pregnancy
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Pregestation

___-—-ﬂ-—-f-——
—=Total Cholesterol Triglycerides LDL Cholesterol ~ ==——=HDL
First Trimester Second Trimester Third Trimester Delivery 2 Months Postpartum
Pregna nC\{,,State ) ) o )
Supplementary Figure 3. Mehta et al. Cardiovascular Considerations in Caring for

Pregnant Patients: A Scientific Statement From the American Heart Association.
Circulation.2020;141:e884-e903



Supplemental Figure 4: Management of lipid disorders during pregnancy ™ Froedtert &

Preconception
treatment

Treatment
during

pregnancy

Treatment
during
lactation

Normal Patient

Hypertriglyceridemia

Healthy Mestyle (diet, exercise,
weight managemesnt).

Healthy Feshyle (diet, exercise,
waight managament). Stop lipld
madications {including statin)
1-2 months prior 1o conception.

'

Healthy HMeslyle (die?, exercise,
weight management),
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bile acid sequestrants
v =ide gffects), LODL aphamseis

(homozygous FH or heterozygous
FH with ASCVD).

Supplementary Figure 4. Mehta et al. Cardiovascular Considerations in Caring for
Pregnant Patients: A Scientific Statement From the American Heart Association.
Circulation.2020;141:e884-e903
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Pregnancy Associated Myocardial

Infarction (P (J 2
(PAMI) accounts for ovér 20% of maternal cardiac deaths

9 2.8 to 8.1 per 100 000 deliveries
* 4-fold higher than age matched women

- Case fatality rate 1s 5%

- Higher than MI fatality for non pregnant age matched
women

- Presentation:
* 75% STEMI

38% CV shock

0 : Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and Interventional
°
]- 2 /0 V arrhythmlas Management. Circulation: Cardiovascular Interventions. 2020;13:e008687
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Ml in Pregnancy

High risk NSTE-ACS:
» Refractory angina

* New or worsening heart
failure
 |schemic mitral regurgitation

« Hemodynamic instability
« VT/VF

Class |

Class lla

Coronary
angiography +
PCI

TIMI or Grace Score — did
not include pregnant

lCIass lla patients

N\

Stenting typically reserved for
atherosclerotic lesions or very high risk
SCAD. In general, DES are preferred in
the first 2 trimesters, whereas bare-metal
coronary stent or DES may be reasonable
in the third trimester

Figure 6. Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and
Interventional Management. Circulation: Cardiovascular Interventions. 2020:13:e008687



Normal Changes in Cardiac Exam and Testing

during Pregnancy and Delivery

Symptoms Dyspnea is reported in up to 76% by 3" trimester

light-headedness are commonly reported

. Normal or mild jugular venous distension
. Soft, mid-systolic flow murmur
. Widely split S1, loud S3

. Cervical venous hum

SEGIGTETG TGl e Q waves in leads Il and aVF
. T wave inversions in leads Ill, V1 — V3

e Levels generally peak at 24 hours after delivery

. CK and CKMB can double after delivery and may

exceed ULN
. High sensitivity TnT can be elevated after
uncomplicated deliveries in a minority of women
. Preeclampsia and gestational HTN can be
associated with increases in Tnl and TnT

Figure 2. Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and
Tnrt+torvrantinrnal Manrnaocormaoant (rveiilatinon: (avdintracertilar Trntorvrantininae ONON-12:-AaNNQRART7

Abnormal Cardiac Exam and Froedte]’t &

Pregnancy and Delivery

. Reduction in exercise tolerance, palpitations, and

Associated pain radiating to arms, shoulder, or jaw,

. Transient ST depressions with cesarean delivery
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Chest pain, pressure, or discomfort
Dyspnea out of proportion to pregnancy, especially if
occurs or worsens suddenly

diaphoresis, nausea, or vomiting

Prominent jugular venous distension
Holosystolic murmur at apex
Diastolic murmur

Fixed split S2, S4

Pulmonary rales
ST elevations

ST depressions that are persistent or occur in the
setting of chest pain

T wave inversions, especially if deep and/or present
in leads other than V1 — V3

Elevated biomarkers in the setting of new symptoms,
especially if not occurring immediately after delivery,
if elevation is more than mild, or if the levels increase

q_'o/%erial measurements
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Ischemic
heart disease
in pregnancy

MINOCA

P-SCAD

|Eﬁ i ."/  —— O
jy Atherosclerosis l _2 /O

Intramural hematoma
Coronary Vasospasm
Microvascular Dysfunction

\ Supply-Demand Ischemia

Intimal tear Supplementary Figure 5. Mehta et al. Cardiovascular C0nsiderz!‘tvli'gr[g‘;lr;l-:l EE]JEQI@HeEHggrPBg% s5 A
Scientific Statement From the American Heart Association. Circulation.2020;141:e884-e903
Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and Interventional Management. Circulation:

3 O /() Cardiovascular Interventions. 2020:13:e008687
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Differential Diagnosis of PAMI

- Aortic dissection
- Connective tissue disease: Marfan, LD, EDS IV, Turner Syndrome, BAV

- Pulmonary Embolism

- Takotsubo Cardiomyopathy — About 2% of a recent cohort
- PPCM

- Myocarditis

- Pre-eclampsia

Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and Interventional
Manaocoaraoaint (veiilatinin: (Nardiasracriilar Trhtoariranfionnae 2NN 122-AaNNKRAQT



SCAD Patients (no.)

.
-
e
) |

NJ
o
L

O
) |

e —

Timing of Pregnancy-Associated SCAD

<28

28-32 33-36
Weeks Pregnant

37-40

Figure 1. Tweet et al. Spontaneous coronary artery dissection associated with pregnancy. JACC.
2017; 70 (4): 426-435

Froedtert OL

0-49 5-8.9 G-12
Weeks Postpartum

B = first week postpartum
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SCAD Case

- 33 yo G1PO0 at 35 weeks gestation presenting with chest pain. PMH includes
previous two prior SCAD events with PCI to LAD, RCA treated
conservatively. PMH includes FMD and history of tobacco abuse.

- Chest pain started while bending over, persistent to ER presentation. Some
associated nausea.

- PTA medications: ASA 81 mg, Plavix 75 mg, Metoprolol tartrate 25 mg BID.

- Most recent echocardiogram: 2020- normal LVEF no significant regional
dysfunction.
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What are the next steps?

Delivery now or later? Mode of delivery?
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Standard of care for the non-pregnant patient with
MI should be standard of care for the pregnant patient

ation Use du g |Pregnancy Notes Use during
pregnancy? lactation?
Yes

osterone antagonists No. Crosses the placenta, feminization of the male fetus.

ACE inhibitors/ARBs No. Contraindicated in pregnancy due to intrauterine growth restriction, decreased fetal renal Enalapril or captopril
function, lung hypoplasia, skeletal malformations, and oligohydramnios (Class X). are preferred, would
NOT use ARBs.

Yes. The 325 mg daily may be utilized until 32 weeks gestation due to concern for premature closure Yes (81mg/day).
of the fetal ductus arteriosus. However, the 81 mg formulation may be used at any time during
gestation and does not require discontinuation prior to delivery. Higher doses (=180 mg) are
associated with increased bleeding, birth defects, premature closure of patent ductus
arteriosus, intrauterine growth restriction, birth defects, and fetal mortality.

Beta-blockers Yes. Beta blockers such as metoprolol, labetalol, carvedilol are variably associated with fetal growth Yes.
restriction (Class C). Nonselective beta-blockers can increase uterine activity.

Atenolol crosses the placental and can cause fetal bradycardia, hypoglycemia, intrauterine

growth restriction, birth defects, apnea (Class D).

Bivalrudin If needed. Limited data and may cause maternal and fetal adverse effects. Unknown.

(o1 TN EL LGRS G If needed. All but diltiazem cross the placenta, but diltiazem is associated with adverse fetal effects in Nifedipine considered
animal studies. Associated with pre-maturity, intrauterine growth restriction, fetal bradycardia. safe, otherwise
Useful for hypertension, ischemic symptoms (amlodipine) and atrial fibrillation when there are unknown as CCB
contraindications to beta-blockers but important to avoid hypotension. transfer to milk.

(Clopidogrel Yes. Clopidogrel (Class B) may be used during pregnancy but must be discontinued 5-7 days prior Unknown.
to delivery if neuraxial anesthesia is planned. Case reports and post marking surveillance
demonstrates increased bleeding risk at delivery without other noted risks.

Fibrinol cs If needed. Limited data. Unknown if it crosses the placenta with isolated case reports of use. Unknown.

Glycopr~t=i—~ lih/ilia If needed. Limited information in pregnancy with isolated case reports of use. Unknown.
i~ __.ators

Heparin/low-molecular Yes. Does not cross the placenta. Well studied without significant risks, Class C for unfractionated Yes.
weight heparin heparin, Class B for enoxaparin.

Isosorbide dinitrate Yes. Limited information in pregnancy with isolated case reports of safety (Class B). Unknown.

Nitroglycerin Yes. Risk of hypotension and uterine and placental hypoperfusion (Class C). Yes.
No. Crosses the placenta with potential for placental and fetal bleeding. Unknown.

_ No. Risk of congenital anomalies (Class X). Unknown.

Yes. Risk of embryopathy is reduced at doses <5 mg/day. If requiring higher doses, use heparin for Yes.
first 12 weeks. Figure 7. Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and

Interventional Management. Circulation: Cardiovascular Interventions. 2020;13:e008687
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Timing of Delivery (PAMI)

- DAPT cessation of the P2Y12 inhibitor (eg, clopidogrel) at about 7 days
before neuraxial anesthesia

- ? Use of bridging with IV P12Y12

- ?Elective cesarean section under general anesthesia despite DAPT
(SIGNIFIACNT hemorrhage risk)

- If possible, postponing delivery for at least 2 weeks after PAMI

- Advise to avoid the use of Methylergonovine (spasm), Terbutaline
(tachycardia), Tranexamic Acid (Thrombosis)

Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and Interventional
Management. Circulation: Cardiovascular Interventions. 2020;13:e008687
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Cardiac Arrest 1n the Pregnant
Patient

- Patients should be supine on a firm backboard

- No medication substitutions or dose modifications are
required.

- Recommendations specific to pregnancy include
continuous manual left uterine displacement to offload
aortocaval compression during cardiopulmonary
resuscitation, intravenous access 1in a vein above the
diaphragm to ensure that therapy is not obstructed by
the gravid uterus.

- If return of spontaneous circulation is not achieved after
4 minutes of resuscitation. Proceed with cesarean

dellvery Tweet et al. Pregnancy — Associated Myocardial Infarction: Prevalence, Causes and Interventional
Management. Circulation: Cardiovascular Interventions. 2020;13:e008687
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Treatment of Heart Failure During Pregnancy

' (History, Exam, ECG,
Echocardiography, BNP)

UNSTABLE STABLE

Consider lnotropes T E—— + Beta-blockers
Consider vasopressors I U R B . + Diuretics

mechanical circulatory urgent delivery
support
Postpartum Period:
Add ACE-inhibitor or ARB
Consider bromocriptine
Counseling re: future pregnancies

Supplementary Figure 7. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patien;
Scientific Statement From the American Heart Association. Circulation.2020:141:e884—e 9083
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Cardio-Obstetric Care team

Oessdirician
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 Contracoption Gaanaticist
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Parbam Osiotrics Fharmascist
Team Musrso

Vaginal Birth ws C-saction Do ."'/FF"'J' Freconoeptunl Health Evaluaton
Timing: Sponlaneous vs Induction Ny | Fregrancy A SN P
Pariparbum Cardiac BMoribcring Planning Counsael dAsssns Matermal Cardiovascular sk

Maoniloring
Daanireg
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Madication Rasioew
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Figure 1. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients:
Scientific Statement From the American Heart Association. Circulation.2020;141:e884—
€903




