February 17, 2026

PQC-VT Educational

Webinar Series:

Caring for Cardiac
Conditions in Pregnancy:
Procedures & Project
Updates

Presented by: Marjorie Meyer, MD




Housekeeping

Chat Microphone

Use the Chat box to type a question. You will be muted when you join. If you wish

to verbally ask your question during the Q&A
portion of the presentation, please unmute
your microphone.

Captioning Evaluation
Click Show Captions from your navigation bar to view Before leaving the event, please
automated captions. complete the evaluation by

copying and pasting the link
provided in the Chat into a
browser. Thank youl
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Cardiovascular Disease

A, A I PERINATAL
! QUALITY
X COLLABORATIVE

i ALLIANCE FOR INNOVATION
Vermont Child Health Improvement Program O METERNAL HEALTH VERMONT



Pregnancy, labor, immediate, and later postpartum are all unique in terms of

cardiovascular stressors

Table 1. Cardiovascular Changes in a Normal Pregnancy

el

~

7

S

Stage Stage
1 2

First Second Third 3—6 months
Trimester Trimester Trimester|Labor Labor Early Postpartum Postpartum
Cardiac | 15-10% 1 135-45% 130% 1150% 11160-80% immediately, then  Return to
output rapidly decreases within the first  prepregnancy
hour values
Heart 13-5% 110-15% 115-20% ) During uterine | 5-10% within 24 hours; con- Return to
rate k contractions:  tinues to decrease throughout the prepregnancy
t40-50% first 6 weeks values
Blood  [10% | 5% 5% During uterine | SBP 5-10% within 48 hours; may Return to
pressure contractions:  increase again between days 3-6 prepregnancy
tSBP 15-25%  due to fluid shifts values
TDBP 10-15%
Plasma 1 t 140-50% t IR t1 1500 mL due to Return to
volume autotransfusion prepregnancy

values

The most
profound
changesin
pregnancy
are early, with
the rate of
change (and
adaptation)
especiallyin
the second
trimester




Pregnancy, labor, immediate, and later postpartum are all unique in terms of

cardiovascular stressors

Table 1. Cardiovascular Changes in a Normal Pregnancy

Stage
First Second Third 1
Trimester Trimester Trimester Labor

fﬂtage )
2 3-6 months
Labor Early Postpartum Postpartum

Cardiac 15-10%  1135-45% 130%
output

1150% 11160-80% immediately, then |Return to
rapidly decreases within the first |prepregnancy
\_ hour /) values

Heart 13-5% T10-15% 115-20% During uterine

rate contractions:
t40-50%
Blood  [10% | 5% 5% During uterine
pressure contractions:
t5BP 15-25%
tDBP 10-15%
Plasma 1 1 140-50% i 1
volume

| 5-10% within 24 hours; con- Return to
tinues to decrease throughout the prepregnancy
first 6 weeks values

| SBP 5-10% within 48 hours; may Return to
increase again between days 3-6  prepregnancy

due to fluid shifts values
t1 1500 mL due to Return to
autotransfusion prepregnancy

values

Even if
cesarean,
there are
profound
changes early
postpartum




Cardiovascular disease clinical pathways

* Screening
* Response

 Specific diseases:
* Arrhythmias: Palpitations, SVT
* Chestpain/SOB
*  WPW/Prolonged QT
* Perimortem cesarean (for ED)

Goal of this presentation:
Pregnant people will wander into your ED with these-how to approach
Overall bottom line: reinforce to team to treat as non-pregnant acutely in any urgent setting then call MFM
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Readiness Hement

Unit

Cardiac Conditions in Obstetric Care

Key Poin

Al are settings potentllyincuding
*Emergency Departments
*UrgentCare
* Ot racie areas Where helhcre proders ey not e
Spealze raning i the care o pregnant and postpatum pple

]
J Implementation Details

SCREENING

Screen every pregnant person for cardiovascular conditions:

Carclac Conditons Screen

Should ncuce
* Patent istory ofcaria conaios
* atenteqarted ymptoms
it s
*Physial eramineion

Look for Red Flags:
Hx: Prior cardiac disease

Symptoms: Shortness of

breath at rest, orthopnea

Vitals:

* Resting heartrate >120

* Resting systolic blood
pressure >160 mm Hg

* Resting respiratory rate
>30

e 02 saturation <94%

Screening: screened 846
people

Screen positive: ~15%
Identified 12 true positives
~1%

Assess for Moderate Factors:

Hx: Age >40; African American, HTN,
BMI >35, Diabetes, hx chemotherapy,
substance use

Symptoms: shortness of breath,
asthma not responsive to therapy,
palpitations, dizziness, syncope,
chest pain

Vitals:

Resting heartrate >110
Systolic blood pressure >140
Respiratory rate >24

02 sat<96%




Screening is challenging because
symptoms are so common in preghancy

Goals of screening (MM notes not AIM):

Green:

* |dentify baseline-if otherwise healthy, no
CV disease or comorbidities (DM, CHTN),
look for changes in pregnancy

* |f symptoms, check HR, RR, O2 sat each
visit (look for objective symptoms

* Bealertfor changes that persist and
change pts daily living

* Realistic: is persistent symptoms send to
MFM, internist or family medicine, or
cardiology

 EKG, BNP when you refer them

Red.
* To MFM

* Anyone with poor control of preexisting
diabetes or HTN

ACOG, Pregnancy and Heart Disease, 2019

Table 2. How to Differentiate Common Signs and Symptoms of Normal Pregnancy Versus Those
That Are Abnormal and Indicative of Underlying Cardiac Disease

ROUTINE CARE CAUTION*? sTOPT!
Monemergent Prompt Evaluation
Reassurance Evaluation Pregnancy Heart Team
History of CVD Mone Mone Yes
Self-reported symptoms Mone or mild Yes Yes

Shortrness of breath

Chest pain

Palpitations

Syncope

Fatigue

Vital signs
HR (beats per minute)

Systalic BP (mm Hg)

RR (per minute)

Oxygen saturation

Physical examination
VP

Heart
Lungs

Edema

Mo interference with
activities of daily living;
with heavy exertion anly

Reflux related that
resolves with treatment

Few seconds, self-limited

Dizziness only with
prolonged standing or
dehydration

il

Maormal
=90

120-139

12=13
=97%

Mormal
Mot wisible

53, barely audible soft
systolic murmur

Clear

Mild

With moderate exertion,
new-onset asthma,
persistent cough, or
moderate or severe O5AY

Atypical

Brief, self-limited
episodes; no
lightheadedness or
syncope

Vasovagal

Milcd or moderate

90-n2
140-159

16—25
95—97%

Mot visible
53, systolic murmur
Clear

Moderate

At rest; paroxysmal
nocturnal dyspnea or
orthopnea; bilateral chest
infiltrates on CXR or
refractory pneumonia

At rest or with minimal
exertion

Associated with near
syncope

Exertional or unprovoked

Extreme

=120

=160 (or symptomatic
low BP)

=25

<85% (unless chronic)

Visible =2 cm above
clavicle

Loud systolic murmur,
diastolic murmur, 54
Wheezing, crackles,
effusion

Marked




Care Pathway: Cardiac Disease in Pregnancy and Postpartum

Chest pain
Shortness of breath
Dizziness
Palpitations

A pregnant person walks into an ED with:

Vitals:

RR>24

sBP>140
02 sat <96%

HR>110 bpm

Presuming approach is
cardiovascularin origin:
You know how to dx
preeclampsia, infection etc

U

\

rdiom

thy:

Order labs: Order procedures:
* Metabolic profile EKG
* BNP CXR (per lung exam)
* DDimer
* Troponin
A
[
Arrhythmia: Myocardial Infarction: Pulmonary Heart Failure/
« EKG « EKG Embolus/Pulmonar  Metabolic Profile
* Metabolic * Troponin process: e BNP
Profile * (Maternalecho) * DDimer « CXR
e BNP e CXR * (Maternal echo)
 (Maternal
echo)

AHA: 2023




timei IS
muscle

Care Pathway: Cardiac Disease in Pregnancy and Postpartum

Patient presents with S/S of potential cardiac condition

Symptoms: Vitals:
Chestpain Palpitations HR>110 bpm RR>24
Shortness of breath Dizziness sBP>140 02 sat <96%

U

Differential Diagnosis
Considerations

Arrhythmia EKG
Order labs: Order procedures: Metabolic Profile
* Metabolic profile | EKG BNP
* BNP CXR (per lung exam) Maternal Echo
* DDimer
* Troponin Myocardial EKG
Infarction Troponin
l Maternal Echo

Pulmonary Ddimer
Embolus/ CXR
Pulmonary Process

Initial Management per ED protocols:
e Stabilize-care needs to be initiated promptly

* Calllocal OBGYN (if non, MFM or referral hospital) : : :
 Consult Cardiology, other specialties as indicated C';jﬁ:;jg;;;y Metab;l,fppmf'le
e CallMFMif needed CXR

Maternal Echo

AHA: 2023



Differential:

* Myocardial infarction/ACS

* Arrhythmia

* Pulmonary embolus

* Pulmonary process

* Heart failure/Cardiomyopathy

Acute myocardial infarction/Acute

Coronary syndrome

Order labs:
Metabolic profile
BNP

DDimer

Troponin

Order procedures:
EKG

CXR (per lung exam)

. Presuming approach is cardiovascularin origin:
. You know how to dx preeclampsia, infection etc

Every postpartum patient with chest pain should
have consideration of acute coronary
syndrome/Ml:

 ACS: implies suspicion of myocardial oxygen
deprivation leading to myocardial injury/necrosis
* Myocardia ischemia-causes both angina and
myocardial infarction
* dueto atherosclerosis, spasm, SCAD
* Spontaneous coronary artery dissection (SCAD):
* most common preghancy-associated
cause of acute coronary syndrome
* often within aweek postpartum (often
just after discharge)




Differential:

* Myocardial infarction/ACS
* Arrhythmia

* Pulmonary embolus

* Pulmonary process

Acute myocardial infarction/Acute

Coronary syndrome

* Heart failure/Cardiomyopathy

Order labs:
Metabolic profile
BNP

DDimer

Troponin

Order procedures:
EKG

CXR (per lung exam)

. Presuming approach is cardiovascularin origin:
. You know how to dx preeclampsia, infection etc

Testing findings:

EKG-ST elevation
Note: pregnancy commonly causes non-specific
ST and T wave changes
Troponin (Cardiac Troponin I; Troponin T, high
sensitivity troponin:
Troponin | Can be slightly elevated early
postpartum, preeclampsia, PE, renal disease
BNP-Brain Natriuretic Peptides (some use NT-
proBNP, a precursor): elevation is suggestive of
heart failure
* Increasesin pregnancy but still in normal
range
* Normal range can vary by lab: BNP >100
pg/ml; NT-proBNP >450 pg/ml abnormal




Slood flow (arrow) through a cross section of typical artery

Spontaneous Coronary Artery

Dissection

* Atearinthe intima (lining) of the
coronary artery

* Blood can track through the tear
* Hematoma can form

* Both narrow the coronary artery
temporality

e Can healwithout intervention

* Difficult to differentiate from
atherosclerotic disease without a
cardiac cath

T Hermatoma

SBlood low through a Cross secltion of artery with atheroscercss

TS Atheroscierctic plagque

Blood flow in arteries in spontaneous coronary
artery dissection (SCAD)
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Fig. 2 Troponin concentration-time curves

Troponin .

1800 A
B BN B
« A complex of myocardial proteins 1600 A STEM
e Sensitive and specific for myocardial injury ~
= 1500 -
* The high sensitivity assays assistin the most rapid £ T
diagnosis of myocardial ischemia = 450 |
* Troponinl can be slightly elevated early postpartum, NSTEMI
with preeclamspia with severe features (sometime 350 |
called “troponin leak”), renal disease, PE
* Usually tested serially at presentation (0 hrs), and 1 : 250 1 Marathon
and 3 hrs
* Level of troponin (>99% for MI) 150 1

* Trajectory of changes over time

50

I 3h 24h 48h 72h 96h

,’A\ [ Presentation at emergency department
V” : Time (hours)
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Differential:

* Myocardial infarction/ACS

* Arrhythmia

* Pulmonary embolus

* Pulmonary process

* Heart failure/Cardiomyopathy

Order labs:

BNP

DDimer

Troponin

Order procedures:
EKG

Metabolic profile V

ST

Acute myocardial infarction/Acute

Coronary syndrome

CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc

Evaluation and Treatment:

Goal: coronary flow restoration

(1) Medical management: blood pressure, oxygen,
nitrates, ASA, IV heparin, beta blockers

(2) Pregnancy specific: position lateral decubitus,
fetal monitoring even if can not intervene to
provide information (if feasible), if viable and
preterm: betamethasone

(3) Coronary angiography, balloon and possible
stent if atherosclerotic lesion, none if
dissection-transfer if not available. Goal: door
to balloon 90 minutes

(4) Maternal coronary perfusion is the priority




Readiness

Every ED should be prepared

for perimortem cesarean at4 Matemal cardiac arrest
. Mo pulse, no respirations
mInUteS Call far halp

Call Tor code cart
Katernal code

Initiate if uterine size >20 wks

Frepare for fatal

COmpressions =2 delivery if uterine size

Performed where CPRis being L B S =20 wesks of gestaton
pe rformed Remove fetal monitor Place defibrillator
Continue CPR Allyze Wi
. | Shockable rythm: ,/ \ Mon-shockabie rhythm:
Notify Peds and have neonatal postom Immedets el
resuscitation set up | |

If no resuscitation after 4 minutes
start perimortem dalivary
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A pregnant person walks into an ED with: Vitals:
Chest pain HR>110 bpm
Shortness of breath RR>24 Arrhythmia
Dizziness sBP>140 |dentified on initial EKG for presenting symptoms
Palpitations 02 sat <96%
Differential: Most common:
* Myocardial infarction/ACS * Palpitations, premature atrial contractions,
* Arrhythmia premature ventricular contractions
* Pulmonary embolus e SVT
* Pulmonary process e Afib/flutter
* Heart failure/Cardiomyopathy

Additional considerations:

gl\/lLredt_:rgfﬁbf_ioroﬁle Additional Labs: * Palpitations, EAQ, PVC common. and benign

BNP TSH * Most pre§ent|ng in pregnancy will have a hx of

DDimer Free T4 arrhythmia : . . .
,  Canbe associated with PE or cardiomyopathy if

Troponin new onset

Order procedures: * Inherited arrhythmia syndromes: prolonged QT,

EKG Wolf-Parkinson-White

CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc




A pregnant person walks into an ED with: Vitals:
Chest pain HR>110 bpm
Shortness of breath RR>24 Arrhythmia
Dizziness sBP>140 |dentified on initial EKG for presenting symptoms
Palpitations 02 sat <96%
Differential:
* Myocardial infarction/ACS Treatment/Response:
* Arrhythmia * Assess for hx arrhythmia or any cardiac hx
* Pulmonary embolus * Assess electrolyte values
* Pulmonary process * Reassurance:
* Heart failure/Cardiomyopathy * 23% of control pregnant people in a
Holter study had symptoms of
Order labs: palpitations
Metabolic profile Additional Labs: « 10% of those had an arrhythmia
BNP TSH * |f symptoms interoperable (sinus
DDimer Free T4 tachycardia, PAC, atrial ectopy)
Troponin « Metoprolol (25-50 mg qd can be BID)
Order procedures: or propranolol (20-40 mg up to QID) for
EKG symptom control-use lowest effective
CXR (per lung exam) dose

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc




Differential:

—M fabing oMAACS
* Arrhythmia

Arrhythmias: PAC or PVC

Identified on initial EKG for presenting symptoms

Order labs:

Metabolic profile Additional Labs:
BNP TSH

DDimer Free T4

Troponin

Order procedures:
EKG

CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc

Pregnant patient with
palpitations

Suspected arrhythmic
etiology of unexplained
palpitations and negative

initial evaluation

I
v v
Concerning symptoms

or suspected electrical
or structural heart

disease
! !

Sinus tachycardia or
extrasystoles

AHA

+2023



A pregnant person walks into an ED with: Vitals:
Chest pain HR>110 bpm
Shortness of breath RR>24 Arrhythmia
Dizziness sBP>140 |dentified on initial EKG for presenting symptoms
Palpitations 02 sat <96%
Differential:
* Myocardial infarction/ACS Treatment/Response:
* Arrhythmia Management of hemodynamically
* Pulmonary embolus significant arrhythmias should emphasize
* Pulmonary process prompt use of the most effective therapy to
* Heart failure/Cardiomyopathy terminate the arrhythmia
* Vagal maneuvers
Order labs: * Medications-largely similartp non-
Metabolic profile Additional Labs: pregnant
BNP TSH * Cardioversion-no change except avoid
DDimer Free T4 breast tissue (dense and might impede
Troponin electrical transmission)
Order procedures:
EKG
CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc




A pregnant person walks into an ED with: Vitals:

Chest pain HR>110 bpm Arrhythmia: SVT
Shortness of breath RR>24 Identified on initial EKG for presenting symptoms
Dizziness sBP>140
Palpitations 02 sat <96%
Differential: Hemodynamically stable:
* Myocardial infarction/ACS * Vagal maneuvers
* Arrhythmia * Vasalva maneuveris a deep
* Pulmonary embolus inspiration, followed by forced
* Pulmonary process exhalation into a tube with a
* Heart failure/Cardiomyopathy prespecified resistance of 30 to 40 mm
Hg for 15 seconds
Order labs: . * Medication: adenosine; second line
Metabolic profile | Additionallabs: medication beta blocker
DDimer gggm Hemodynamically unstable:
Troponin  Synchronized direct current cardioversion
Order procedures: is recommended, with energy dosing as in
EKG the nonpregnant patient (avoid through
CXR (per lung exam) breast)
* Generalanesthesiais recommended to
Presuming approach is cardiovascularin origin: protect airway
You know how to dx preeclampsia, infection etc

AHA: 2023



A pregnant person walks into an ED with:  Vitals: Arrhythmia:

Chest pain HR>110 bpm EKG suggestive of prolonged QT (LQTS) or WPW
Shortness of breath RR>24

D|ZZ|.nes.s sBP>140 Prolonged QT:

Palpitations 02 sat <96%

 (Canbe acquired (methadone) or inherited

(different genotypes)

* Autosomal dominant

* If on abeta blocker prior to pregnancy:
continue (nadolol or propranolol)

* Beta blockers may be indicated in other
patients especially postpartum (higher risk);
consider treatment during pregnancy/PP for

Differential:

* Myocardial infarction/ACS

* Arrhythmia

* Pulmonary embolus

* Pulmonary process

* Heart failure/Cardiomyopathy

Order labs: people known to have genetic diagnosis
rder : .
Metabolic orofile | Additional Labs: without symptoms |
cp  Meds to avoid with LQTS: azithro, fluconazole
BNP TSH . ) )
Free T4  Mayneed ICD-safe to implantin pregnancy if
DDimer needed
Troponin CBC
EKG  Dx EKG changes (if no symptoms: pattern; if
symptoms: syndrome)
CXR (per lung exam) . SVTflecanide

. ) ) o * ICD implantation
Presuming approach is cardiovascularin origin:

You know how to dx preecla mpsia , infection etc Saad AF, Yang E, Nguyen AH, et al. A practical approach to diagnosing and managing long
QT syndrome from pregnancy through postpartum. Am J Obstet Gynecol MFM 2025;7:101577.

AHA: 2023




Differential:

* Myocardial infarction/ACS

* Arrhythmia

* Pulmonary embolus

* Pulmonary process

* Heart failure/Cardiomyopathy

Order labs:

Pulmonary Embolism

Suspect with acute chest pain, shortness of
breath, tachycardia presenting symptoms

Metabolic profile Additional Labs:
BNP TSH
DDimer Free T4

Troponin

Order procedures:
EKG
CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc

Chest pain, SOB

 Use DDimer for triage prior to CT angio:
* Low suspicion: DDimer <1000 ng/ml
* Higher suspicion: DDimer <500 ng/ml

Triage starts with acute stabilization

When stable, use YEARS criteria to decide

about need for CT angiogram:

* Clinicalsigns of DVT

* Hemoptysis

* Pulmonary embolism most likely diagnosis
(strong clinical suspicion)




NO CT needed:

* No YEARS criteria and
DDimer <1000 ng/ml

* Onetothree YEARS

criteria AND DDimer
<500

Suspected acute pulmonary embolism
in a pregnant patient

l

Order p-dimer test and assess presence
of the three YEARS criteria:
1. Clinical signs of deep-vein thrombosis

Clinical signs of

CT angiogram indicated:

DDimer >1000 ng/ml
One to three YEARS
criteria AND DDimer
>500 ng/ml

Avoids ~50% of angiograms

NEJM, 2019

2. Hemoptysis

likely diagnosis

3. Pulmonary embolism as the most

b= — -

deep-vein thrombosis

¥

Compression ultrasonography

of symptomatic leg

Y

Mormal compression
ultrasonography

|

|

|

l

Abnormal
compression
ultrasonography

|

Initiate
anticoagulant
treatment

Mo YEARS criteria and
p-dimer <1000 ng/ml

Mo YEARS criteria and
o-dimer =1000 ng/ml

One to three YEARS criteria

and p-dimer <500 ng/ml

One to three YEARS criteria
and D-dimer =500 ng/ ml

|

|

|

|

Pulmonary embolism ruled out
Withhold anticoagulant
treatment

Perform CT pulmonary
angiography
Initiate anticoagulant
treatment if CT pulmonary
angiography indicates
pulmonary embolism

Pulmonary embolism ruled out
Withhold anticoagulant
treatment

Perform CT pulmonary
angiography
Initiate anticoagulant
treatment if CT pulmaonary
angiography indicates
pulmonary embolism

Figure 1. Pregnancy-Adapted YEARS Algorithm for the Management of Suspected Acute Pulmonary Embolism in Pregnant Patients.

CT denotes computed tomography.




FIGURE 1
Postpartum-adapted algorithm of management of suspected pulmonary embolism in postpartum women.

suspected acute pulmonary embolism in postpartum mothers

YEARS item:
Clinical sign of deep vein thrombosis
Hemoptysis
Pulmonary emboelism the most likely diagnosis

S L —-

Any YEARS critenia

Ddimer:
>5000 ng/ml

k4

Ddimer:
<5000 ng/ml

k4

respiratory ratez22bpm or

respiratory rate<22bpm and

D-dimer =5 mg/L D-dimer <5 mg/L
! indicated
h L 4
CTA PE rule out

No YEARS criteria

- High risk for VTE: BMI>35
VTE score 23 Cesarean
PPH>1000 cc

Low risk for VTE

VTE score <3

k4

respiratory rate=22bpm or
D-dimer=5 mg/L

I mdcate |
—_— et — -

CTA

v

respiratory rate<2Xbpm and
D-dimer <5 mg/L

L 4

PE rule out

PE mule out

524 American Journal of Obstetrics & Gynecology FEBRUARY 2026




Differential:

* Myocardial infarction/ACS

* Arrhythmia

* Pulmonary embolus

* Pulmonary process

* Heart failure/Cardiomyopathy

Order labs:

Pulmonary Embolism

Suspect with acute chest pain, shortness of
breath, tachycardia presenting symptoms

Metabolic profile Additional Labs:
BNP TSH
DDimer Free T4

Troponin

Order procedures:
EKG
CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc

Chest pain, SOB
 Use DDimer for triage prior to CT angio:
* Pregnant:
* Low suspicion: DDimer <1000 ng/ml
* Higher suspicion: DDimer <500 ng/ml
* Postpartum:
* High suspicion: >5000 ng/ml

Treatment:
* Therapeutic anticoagulation
* LMWH Enoxaparin 1 mg/kg BID
* As effective as IV UFH
* Hemodynamic instability, severe right heart
failure: thrombectomy; surgical, catheter
directed




Differential:

* Arrhythmia
* Pulmonary embolus
* Pulmonary process

* Myocardial infarction/ACS

* Heart failure/Cardiomyopathy

Order labs:
Metabolic profile
BNP

DDimer
Troponin

Cardiomyopathy/Heart failure
Suspect with SOB, pulmonary edema,

often HTN

Additional Labs:
TSH
Free T4

Order procedures:
EKG
CXR (per lung exam)

Presuming approach is cardiovascularin origin:
You know how to dx preeclampsia, infection etc

Cardiomyopathy/Heart failure:

Chest pain, SOB
BNP will be elevated
Can have low O2 sat

Etiology will take time, PPCM dx of
exclusion

Treatment:

Acute treatment similar regardless of
etiology:
* Diuresis
» Afterload reduction (antepartum:
nitrates, hydralazine; postpartum
ACE/ARB)
* Anticoagulation if EF<35% (low
threshold)
e ECMO (Extracorporal Membranous
Oxygenation)




Extra ECMO for OB
QO rpora l Venoarterial (VA) ECMO for peripartum patients
Membranous

Oxygenation

Common Peripartum Conditions Acute Cardiogenic Shock*
Cardiogenic shock Consider VA ECMO Consult with one or more of

o Peripartum cardiomyopathy the following:
o Refractory arrhythmia « SBP<90 or MAP<60
o Myocarditis o Lactate >4

Pulmonary embolism . Scv02/Sv02<60%

Amniotic fluid embolism s s - % ¥
Septic shock with septic cardiomyopathy ue‘to potgntla y rgverS| e or correctable cause an
despite optimal medical management

Local anesthetic systemic toxicity (LAST)

Acute poisoning

High neuraxial anesthesia-induced

cardiovascular collapse VA ECMO is employed ideally within 6 hours of
shock refractory to optimal medical
management

Relative Contraindications
Age<16
Reftractory vasoplegic shock with high output state
Acute aortic dissection or severe aortic regurgitation
Uncontrollable hemorrhage/coagulopathy
Life-limiting comorbidities: severe irreversible neurologic injury, ESLD,
ESRD, end-stage lung disease, advanced cancer

|
e

= S A i 1 'MAYO
I\ O CLINIC
Cannula in arte UVMMC Outside Hospital
W Call PAS Call UVM Regional Transfer Center
@ 72700 for a @ 1-866-648-4866 for a

S Cannula in vein

“VA ECMO Consult” “VA ECMO Consult”




Pregnancy Heart Team
—> Cardio-Obstetrics Team




Cardio-Obstetrics team:

 MFM

* Cardiology

* Anesthesiology

* Laborand Delivery and Postpartum Nursing Teams

Care Planning:

1. Identification cardiac plan needed (utilize a standardized note template
in EMR)

2. Multidisciplinary conference

CARDIO-OB Delivery Plan

Risk stratification:
mWHO class: *** (assessment maternal morbidity/mortality in pregnancy with cardiac disease)
CARPREG 2 score: ***(predict risk of serious cardiac complciations)

If ACHD patient, ACHD AP class: {Not Applicable:123282}: Adult Congenital Heart Disease risk of sudden
cardiac death or ventricular arrhythmia

Overall Stoplight Color: {Delivery Plan Stoplight:123281}




Cardiac:
Type of Cardiac Disease: ***
Arrhythmias during pregnancy? ***
Pacemaker/defibrillator? {YES INFO/N0:20542}
If yes:
Pacer dependent? {YES INFO/NO:20542}
Pacer last checked (date and location): {YES INFO/NO:20542}

Magnet needed with cesarean delivery?: {YES INFO/NO:20542}

Anticoagulation? {YES INFO/NO:20542}

If yes, type and dose: {Not Applicable:123282}

Timing of stopping anticoagulation prior to labor: {Not Applicable: 123282}

Timing of restarting anticoagulation following delivery: {CMAANTICOAG: 132848}

Intrapartum:

Telemetry needed? {yes/no/*:32825}

Intrapartum ICU? {yes/no/*:32825}

Invasive monitoring? {yes/no/*:32825}

If yes, specify: {Invasive Monitoring:123286}

Vital sign frequency: {Vital Sign Frequency:131493}

Additional admission labs/testing (Anti-Xa, BNP, EKG, etc): ***

Any additional equipment needed (IV filters, etc):

Consultations Needed on Admission (ACHD, other): ***

Intrapartum IV access and infusions:

IV Access: {IV Access:131494}

*k%

Infusions (IVIG, heparin, insulin):
Fluid monitoring:
Fluid bolus limitations: ***

Specify fluid shift sensitivity and risk related to neuraxial anesthesia, PPH/massive
transfusion (right heart/left heart/pulmonary, and afterload dependency):***

Endocarditis antibiotic prophylaxis needed? {yes/no/*:32825}

Postpartum:
Telemetry needed? {yes/no/*:32825}

Postpartum ICU? {yes/no/*:32825}

Invasive monitoring? {yes/no/*:32825}

If yes, specify: {Invasive Monitoring:123286}

Vital sign frequency: {Vital Sign Frequency:131493}

Postpartum IV access and infusions:
V Access: {IV Access:131494}
Infusions (IVIG, heparin, insulin): ***
Fluid monitoring:

Fluid bolus limitations:

Specify fluid shift sensitivity and risk related to neuraxial anesthesia, PPH/massive
transfusion (right heart/left heart/pulmonary, and afterload dependency):***




Obstetric: Anesthesia:

Recommended mode of delivery: {Mode of Dellvery123283} Planned |abor/operative anesthetic approach:

Location of labor: {LaborLocation:132298} Postpartum pain control plan:

Is assisted 2nd stage indicated: {yes/no/*:32825} Bleeding/anatomical concerns for Epidural anesthesia? ***

Cesarean location (Main OR is necessary primarily with high risk of cardiopulmonary

Hemodynamic concern for Epidural anesthesia? ***
bypass/ECMO): y P

For scheduled (or unscheduled within ~1 hour) Cesarean, delivery location (Main With vasopressor need, which vasopressor is preferred (Phenylephrine,

OR vs L&D); *** Norepi, Vasopressin, Other): ***

For emergent/STAT Cesarean, delivery location (Main OR vs L&D): *** Intraoperative a-line:{yes/no/*:32825}

Timing of delivery (gestational age): *** Intraoperative central line:{yes/no/*:32825}

Date of induction/cesarean (if planned): *** Intraoperative PICC:{yes/no/*:32825}

OB Medication Considerations: Other planned/anticipated intraoperative or postoperative infusions:

Uterine relaxant preferences (Terbutaline, Nitroglycerine); ***

Antihypertensive preferences (Labetalol, Hydralazine, Nifedipine): *** Nursing:
Postpartum hemorrhage preferences (Pitocin, Methergine, Hemabate, Patient flow supervisor needs to be notified with potential ICU admission

Misoprostol): ***

. . . Special equipment needed in the room (Hoyer, etc): ***
Postpartum level of care (nursing ratio need and for how long before de-escalation of care): ***

Pharmacy needs (include clinical pharmacist/pager): ***
SW needs (housing, family/children): ***
PEDS/NICU Team (who needs to be at delivery): ***

Newborn Care (anticipated location of newborn care - NICU, PCN, Routine
MB): **
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Pregnancy and heart disease

* Pregnant people have a
LOT of cardiovascular
symptoms

* Most are benign

* Most not benign are
obviously not benign
(not a lot of hidden
danger)

Patients to watch for:

* Long standing poorly
controlled severe HTN

* Long standing poorly
controlled diabetes
(especially T1)

* MFM referral

Table 2. How to Differentiate Common Signs and Sym

toms of Mormal Pregnancy Versus Those

That Are Abnormal and Indicative of Underlying Cardiac Disease

ROUTINE CARE CAUTION*"
Monemergent
Reassurance Evaluation
History of CWID Poine Mone
Self-reported symptoms Mone or rmild s

Shortness of breath

Chest pain

Palpitations

Syncope

Fatigpue

Vital signs
HE {beals per minute)

Systolic BP {rm Hg)

RE {oer minuta)

Cixyvgpen saturaton

Physical examination
IV

Heart
Lisnigs

Ecema

Mo mterference with
activities of daily living:
with heavy exertion anly

Reflux related that
resalves with treatment

Few seconds, self-limited

Dizziness cnby with
prolonged standing or
dehyvdration

pA
Formal
=90
1135

12=15
=09

Marmal

Mot visible

53, barely audible solt
systolic murmr

Clear

il

With moderate exertion,
neEw-onset asthma,
persistent coudgh, or
moderate or severe OSAS

Atypical

Brief, self-limited
episodes; no
lightheadedness or
SYRCODe

Vasowvagal

mibd or moderate

20—11e
140—=159

Te=—25
95— %

Mot wisible
53, swslolic murmur
Clear

Moderate

Yo

Yes

At rest; paroxysmal
nocturnal dyipnea or
orthopnea; bilateral chest
infiltrates on CXR or
refractory pneumonia

At rest or with mimimal
exertion

Associated with mear
Sy MO e

Exertional or unprovoked

Extreme

=120

=160 (or symptomatic
low BP)

=25

=958 (unless chromic)

Visible =2 om abowe
clavicle

Lowd systalic murmur,
diastolic murmur, 54
Wheezing, crackles,
effusion

Markec




Care Pathway: Cardiac Disease in Pregnancy and Postpartum

Chest pain
Shortness of breath
Dizziness
Palpitations

A pregnant person walks into an ED with:

Vitals:

RR>24

sBP>140
02 sat <96%

HR>110 bpm

Presuming approach is
cardiovascularin origin:
You know how to dx
preeclampsia, infection etc

U

\

rdiom

thy:

Order labs: Order procedures:
* Metabolic profile EKG
* BNP CXR (per lung exam)
* DDimer
* Troponin
A
[
Arrhythmia: Myocardial Infarction: Pulmonary Heart Failure/
« EKG « EKG Embolus/Pulmonar  Metabolic Profile
* Metabolic * Troponin process: e BNP
Profile * (Maternalecho) * DDimer « CXR
e BNP e CXR * (Maternal echo)
 (Maternal
echo)

AHA: 2023




Take Home Messages

e Cardiopulmonary symptoms during pregnancy are common

* Serious cardiac issues are NOT common: postpartum is an acute transition
and a period of increased susceptibility for cardiac events

* |In most cases, treatment is similar to non-pregnant people except for peri-
mortem cesarean

* |n general, restoration of maternal hemodynamics takes precedence over
pregnancy

* If arhythm requires electric cardioversion, proceed in pregnancy
* If suspect PE, avoid CT angio by screening with DDIMER

A, A I PERINATAL
A QUALITY
X COLLABORATIVE

i ALLIANCE FOR INNOVATION
Vermont Child Health Improvement Program O METERNAL HEALTH VERMONT



PostPartum Hypertension Education And Risk Reduction Transition (PP HEARRT)
Clinic

* All hypertensive disorders
PATIENTS WITH A HYPERTENSIVE

* 3-6 months postpartum DISORDER OF PREGNANCY?
* Multidisciplinary with Family Medicine provider W W e
« Option to continue care in their practice if e e
d e Sl r e d - AT THEIR 6 WEEK POSTPARTUM VISIT

Qualif_ying patients:
* Nutrition & Cardiology follow up offered o
o Gestational HTN

CV evaluation: BP, lipids, A1C, fasting o Preeclampsia w/ or w/o

severe features

insulin/glucose, BNP, high-sensitivity CRP, EKG = Chronic HTN

o HELLP syndrome
o Eclampsia

Eligible patients will be contacted to
schedule a 3-6 month visit to

improve their cardiovascular health!

Visits will include:

94 patl e I’TtS Se e n Ove r O n e ye a r (1 1 /2 024 - 1 2/2025) E’f;?/l;:::ili]\/ivéi\r‘rizrepclrlcl)zz:jt?;n/assessment
- Cardiology & nutrition referral
- Opportunity for longitudinal FM care

38 A University of Vermont Health



Life’s Essential 8

- Sleep hygiene and evaluation for
disordered sleep

é‘sfé}itial
B

- Psychological health in adjusting to
motherhood

- Support for continued smoking
cessation - frequent return to use in
postpartum period

- Any movementis better than none!

A University of Vermont Health




PP HEARRT Clinic — 11/2024 - 10/2025

40

- gHTN (22) PreE w/o SF(27) | PreEw/SF(39) | cHTN (6)

In-person

Completed CV
evaluation

Required PCP
Referral

Established with
PCP

Persistent HTN
(BP >130/80)

Antihypertensive
Initiated

(86%)

18 (95%)

7 (32%)

4 (57%)

5 (23%)

1/5 (20%)

2 (81%)

21 (95%)

5 (19%)

3 (60%)

10 (37%)

1/10 (10%)

(85%)

33 (85%)

16 (41%)

6 (38%)

19 (49%)

6/19 (32%)

6 (100%)

5 (83%)

2 (33%)
1 (50%)

6 (100%)

A University of Vermont Health



Clinical Labs at 3-6 Months Postpartum

PreE w/ SF P-value

PreE w/o SF

HDL
LDL

Total Chol

Trig
Glucose
Insulin
HOMA-IR
BNP
A1C
Hs-CRP

61 +14.1

103 +32.6

186 £ 39.0

109 +£87.5

88 £9.2

11.4+£15.2

2.88+4.5

50+102

5.2+£0.32

5.21 £ 5.51

N=23

74 £21.2

105+ 32.7

200+ 31.0

105 £63.3

87124

8.1x5.2

1.8+1.47

39 £26.2

5.2+0.37

2.33+£2.74

N=33

65+ 22.1
122 £36.0
208 £41.2
105 +=80.1
93 +18.8
9.5£12.2
2.3+£3.1
65 +74.2
5.3+0.46

4.15 £ 4.91

60 £ 20.3

116+12.2

201+19.0

126 + 123

146 +79.5

25.3 £ 36.2

13.9+£221

39+17.1

6.7+2.92

7.46 0

A University of Vermont Health

0.332

0.382

0.296

0.927

0.06

0.998

0.816

0.07

0.930

0.490



Clinical Labs at 3-6 Months Postpartum

4 patients diagnosed SGA (<10%ile) | AGA (10-
with new N=11 90%ile)
hypercholesterolemia N=71
(LDL > 160), all with HDL 77 £ 15.9 67 +20.4 0.164
PreE w/ SF DL 103 £ 21.4 110 £ 29.7 0.105
Total Chol 190 + 24.4 197 + 33.1 0.134
14 patients received Trig 52 + 7.9* 102 + 64.6* 0.032*
new dla.gnOSIS. Of . Glucose 81 £5.7* 91 £13.5* 0.011*
hypertriglyceridemia
Insulin 4.2 +1.19* 10.0 + 12.95 0.003*
HOMA-IR 0.9+0.27 2.4+3.46 0.069
Mothers of S,GA mf_ants BNP 42 = 23.1 60 *82.5 0.522
had lower triglycerides, -
glUCOSG, and inSUlin A1C 5.3x0.24 5.2+0.41 0.004
than those with AGA Hs-CRP 2.20 = 4.05 3.4+ 4.04 0.435
infants.

A University of Vermont Health



Resources —

* AIM Cardiac Conditions * ACOG’s Maternal Cardiac
Safety Bundle Module Conditions

* Heart Health for the Pregnant
Patient (ACQOG)

* American College of
Cardiology Toolkit

AUMBNEICIQEIROEICEICSN - Cardiac Conditions Module for
Drill Packet Nursing Staff

(allinpatient OB units have this)

A, PERINATAL
! QUALITY
X COLLABORATIVE

i ALLIANCE FOR INNOVATION
Vermont Child Health Improvement Program O METERNAL HEALTH VERMONT

Coming Summer 2026 -

- VT AIM Escape Room with
cardiac case study



https://www.pathlms.com/acogwebinars/courses/64545/sections/72470
https://www.pathlms.com/acogwebinars/courses/64545/sections/72470
https://www.pathlms.com/acogwebinars/courses/64545/sections/72470
https://www.acog.org/education-and-events/emodules/emod028
https://www.acog.org/education-and-events/emodules/emod028
https://www.acog.org/education-and-events/emodules/emod028
https://www.acc.org/-/media/Non-Clinical/Files-PDFs-Excel-MS-Word-etc/Membership/Sections-Councils/Reproductive-Health-and-Cardio-Obstetrics/ACC-Post-Partum-Hypertension-Clinical-Toolkit.pdf
https://www.acc.org/-/media/Non-Clinical/Files-PDFs-Excel-MS-Word-etc/Membership/Sections-Councils/Reproductive-Health-and-Cardio-Obstetrics/ACC-Post-Partum-Hypertension-Clinical-Toolkit.pdf
https://www.acc.org/-/media/Non-Clinical/Files-PDFs-Excel-MS-Word-etc/Membership/Sections-Councils/Reproductive-Health-and-Cardio-Obstetrics/ACC-Post-Partum-Hypertension-Clinical-Toolkit.pdf
https://www.acog.org/education-and-events/webinars/maternal-cardiac-conditions-addressing-a-leading-cause-of-pregnancy-related-death
https://www.acog.org/education-and-events/webinars/maternal-cardiac-conditions-addressing-a-leading-cause-of-pregnancy-related-death
https://www.acog.org/education-and-events/webinars/maternal-cardiac-conditions-addressing-a-leading-cause-of-pregnancy-related-death

Resources

Patient Hand-outs

Slgns&Symptoms of Heart Disease

Heart disease is the leading cause of death among

During Pregnancy
women in the U.S. who are pregnant or gave birth in and Postpartum
the last 5 months (postpartum).

Symptoms to watch for in late pregnancy If you have any of these symptoms
and up to five months postpartum: and they don’t go away:

@ Contact your OB, midwife, family medicine doctor, or

Extreme swelling or weight gain your primary care provider

‘@ Describe your symptoms clearly and explain how sick
you feel

@ If your symptoms arise postpartum, be sure to tell the
provider that you recently had a baby

W I your provider says your symptoms are normal, ask
what symptoms should cause you to call or come back

@ Go to the Emergency Department

1f you have persistent chest pain or severe
shortness of breath, or otherwise feel extremely sick.
ot If possible, take someone with you.

Any woman can develop heart disease in pregnancy or postpartum,

Severe shortness of breath
(especlally when lying down)

NOTE: Whie some of these symptoms are comman in lste pregnancy, they may be a
$ign of heart disease espacially  they am severs and do not go away after treatmer

but you are at higher risk if you:
v v v v v
Have prior Are over Have preeclampsia or Are African-American Are obese
heart disease 40 years old high blood pressure (4X greater risk and
(hypertension) 8-10X more likely to die
of heart disease)

% Trust your instincts when you feel something is wrong

% When you see a healthcare provider, bring your partner, friend or family member who can
support you and help explain these symptoms are not normal for you

% Seek a second opinion if you don't feel listened to or your symptoms are not taken seriously

www. i com

Get online support and i
Funding for the development of this Infographic was provided by Federal Title V MCH

.A L
CMQCC, : block grant funding from the California Department of Public Health; Matemal Child

OUABORATIE .)""""';"““‘"' Adolescent Health Division, and Stanford University.
mcchc Org

VCH P

Vermont Child Health Improvement Program
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¥ You may be at a higher risk for heart disease over your lifetime

Which pregr

Yy

% roaavrenre

Tl 510% ot a pregrant wamen

i I 7-10% ot ot prograncies

ions can i your risk for heart disease as you age?
)
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i [ 11.5% o vases wers bom prtem i 2012,

w W Gestational

€ @ Proeclampsia a ?ﬁs"g‘s'
T Fivertonson (PH) ond Toemis. have the condition again in a
© @ Eclampsia future pregnancy.
8 @ HELLP syndrome

@

Hyauhed PREECLAVPSIA, yauhae
P treviskof srdes heert musde cavecs,
arHoxddct ard 0% theriskdf dawlcring

O]

f you had GESTATIONAL DIABETES,
youare more likely to develop Type
11 iabetes within 5 years, putting you at

Women with PRETERM BIRTH AND
PREECLAMPSIA have an|
higher chance of death from heart disease.

yalifel

If you had complications in pregnancy, you can lower your risk:

NewMihers

Mihers Vith Kids Orer Oe Yeer

- .
B |

JUr) ‘ (et annual checkups and be screened for hear t disease.
A thisvisit, your provider should check your overall physical condition
€

Ask your provider what your test reslts mean and how you
can lower your heart discasersk.

P
may be dstroyec.

]

Breastfoed as ong as posible, Women whase tola Ifetime

disease (and s good or baby too)

1fyou o an f s complcton, e withyor proicer @)
when planning your next pregnancy to optimize your health.

Nl Berarsery
e —— o
Tl sty o

O | e

£
| 1o ke -
It'sa MYTH that ALL pregnancy related high -
blood pressure and gestational diabetes B | =
complications go away after the baby is bom!
I 0 S0
ot mere nfomation ane sy hear healthy. QRRD SISTER 108, Re CMOCC
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ALLIANCE FOR INNOVATION
ON MATERNAL HEALTH

- Patient-facing

AIM

https://www.preeclampsia.org/

PERINATAL
QUALITY
COLLABORATIVE
VERMONT



https://www.preeclampsia.org/
https://www.preeclampsia.org/
https://www.preeclampsia.org/

Thank You
e

Contact Us: Evaluation:

VCHIP.PQCVT@med.uvm.edu

Marjorie.Meyer@uvmbhealth.org

COLLABORATIVE
VERMONT

https://www.surveymonk m/r/BYNNL5R
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Vermont Child Health Improvement Program O METERNAL HEALTH VERMONT



mailto:VCHIP.PQCVT@med.uvm.edu
mailto:Marjorie.Meyer@uvmhealth.org
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.surveymonkey.com%2Fr%2FBYNNL5R&data=05%7C02%7CSamantha.Bellinger%40uvmhealth.org%7Cd4cd30f6f70840d7032c08de63fad7a5%7C5fc09f37dc5a489395c0ae3bb5ef18df%7C0%7C0%7C639058126199362177%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=v7Epom%2Fy92EW%2BWbVYC8Wpbfpf6C%2B7Q2k2NlPixG4JZQ%3D&reserved=0
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