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Today'’s Focus

. The state of maternal health in the US
.  Why hypertension matters in pregnancy
. What are hypertensive disorders of pregnancy

. Why families face gaps in care
. Innovations in maternal hypertension care
. Core elements of quality hypertension care
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The state of maternal
health in the US

A national crisis
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U.S. Maternal Mortality Crisis

There are more pregnancy-related
deaths today than 40 years ago,
and the number is rising.

Maternal mortality ratio in the U.S. (1987-2013)

(Per 100,000 live births per year)
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U.S. Maternal Mortality Rate Has Been Getting Worse
over Time

Deaths per 100,000 live births
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Notes: The maternal mortality ratio is defined by the World Health Organization as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or
its management but not from accidental or incidental causes.

Data: Data for all countries except US from OECD Healt itistics 2022, Data for US from Donna L. Hoyert, Maternal Mortality Rates in the
Init tes, 2020 (National Center for Health Statlsncs Feb 2022)

Source: Munira Z. Gunja, Evan D. Gumas, and Reginald D. Williams I, “The U.S. Maternal Mortality Crisis Continues to Worsen: An International
Comparison,” To the Point (blog), Commonwealth Fund, Dec. 1, 2022. https:/doi.org/10.26099/8vem-fc65




Why hypertension in
pregnancy matters

A maternal mortality case study

UC San Diego Health
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iR 16

maternal deaths attributable to HYPERTENSIVE DISORDERS OF PREGNANCY globally
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|~ 25%

increase in preeclampsia incidence in the United States between 7987 and 2004
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>110%

increase in hypertensive disorder or pregnancy increase between 2070 and 2021
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Why hypertension in pregnancy matters

. Leading cause of maternal
morbidity and mortality

« (Causes up to 15% of preterm
births and contributes to nearly
20% of stillbirths

. Impacts Black and Indigenous o
patients disproportionately

BLOOD PRESSURE

. Often develops silently, during or
after pregnancy -

. Early recognition and continued
care save lives



What are hypertensive
disorders of pregnancy

Opportunities for understanding and educating

UC San Diego Health
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Gestational hypertension Chronic hypertension

HELLP

Superimposed preeclampsia

Preeclampsia

Postpartum hypertension
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A placental problem

e ReNAL: proteinuria, edema, renal dysfunction
o PuLmonAary: shortness of breath, pulmonary
edema \

Pulmonary

_F

. . Hepatic
e NEeuro: headache, visual disturbances,
seizures

®
o Hepatic: right upper quadrant pain, liver / \ . ® o
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dysfunction

o HematoLoaic: thrombocytopenia, hemolysis, o e
hemoconcentration Renal .
| Hematologic
o (Carbio)vascuLARr: high blood pressure,

edema, hemolysis

o FetopLAcenTAL: fetal growth restriction, fetal @ %
heart tracing abnormalities, abruption

Fetoplacental Vascular
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Warning signs and symptoms
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Warning signs and symptoms

o RenaL: proteinuria, edema, renal
dysfunction

o PuLmonary: shortness of breath, pulmonary
edema

e NEeuro: headache, visual disturbances,
seizures

e HepaTic: right upper quadrant pain, liver
dysfunction

« HemaTtoLocic: thrombocytopenia, hemolysis,

hemoconcentration

o (Carbio)vascuLAr: high blood pressure,
edema, hemolysis

o FetopLAcenTAL: fetal growth restriction, fetal
heart tracing abnormalities, abruption
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What is preeclampsia?

Part of a spectrum of conditions of
HYPERTENSIVE DISORDERS OF PREGNANCY

(HDP):

Placental dysfunction which
releases factors that can affect
almost every system in your body
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Superimposed Preeclampsia
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Diagnostic criteria for hypertensive disorders of pregnancy

Table 1: Definitions of hypertensive disorders of pregnancy'>"?

Condition

Definition

Chronic Hypertension

SBP >130 or DBP >80 mmHg prior to 20" week
pregnancy

Gestational Hypertension %

SBP >140 or DBP >90 mmHg after to 20" week
pregnancy on >2 occasions

Preeclampsia

<

Blood Pressure
e SBP >140 or DBP >90 mmHg after to 20" week
pregnancy on >2 occasions
e OR Single reading of SBP >160 or DBP >110
mmHg after 20" week pregnancy
AND Proteinuria
e >300g 24hr urine collection
¢ OR protein:creatine ratio > 0.3
e OR dipstick reading of >2+
OR any of the following:
e Platelets <100x10°/L
Serum creatinine >1.1 mg/dL
Doubling of baseline creatinine
Doubling of baseline transaminases
New onset headache unresponsive to medication
without alternative diagnosis

Cd ° 2 .

‘?\h W 'Oo

o7 .'

Renal Neuro Hepatic Hematologic



Tools to reduce HDP Risk

@u EpucaTtion of disorder, signs, and symptoms

z=la  ScREENING at prenatal visits (and beyond)

& o PropHyLAXis with aspirin 81 mg for the right candidate

W o TreaTMENT as soon as indicated
a Antihypertensives: PO over 140/90, IV over 160/110

a Magnesium sulfate for seizure prophylaxis
@+ FetaL moniToriINgG When any HDP is diagnosed
é a DeLivery when maternal (or fetal) risks outweigh fetal benefits

$Ha  ResearcH into better diagnostics and treatments

UCSan Diego.




Why families face gaps in
care

The “Fourth Trimester” danger zone

UC San Diego Health
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The rise of postpartum morbidity and mortality

Exhibit 2

Timing of U.S. Maternal and Pregnancy-Related Deaths, 2011-2015

Leading clinical causes of pregnancy-related mortality up to one year post-birth, U.S., 2007-2016 (%)

Other cardiovascular conditions 153
Delivery. After birth
Pregnancy Birth (postpartum) x P
' Other noncardiovascular conditions
Conception . .
Day of Postpartum deaths “Late™ maternal deaths Infection
delivery (days 1-42) (days 43—365 postpartum)
Pregnancy timeline
Severe bleeding
- 21% Heart muscle disease
17% .
12% Blood clots
- High blood pressure
During Day of delivery Days 1-6 Days 7-42 Days 43-365
pregnancy postpartum postpartum postpartum Stroke

Y Amniotic fluid embolism
52% postpartum (after birth) deaths

Data: Centers for Disease Control and Prevention Pregnancy-Related Mortality Surveillance data from: Emily E. Petersen et al , “Vital Signs: Pregnancy-Related Unknown
Deaths, United States, 2011-2015, and Strategies for Prevention, 13 States, 2013-2017.” Morbidity and Mortality Weekly Report 68, no. 18 (May 10, 2019): 423-29.

Anesthesia complications I 0.4

Source: Roosa Tikkanen et al

2020). https://dot.org/10.2¢

ved Countries (Commonwealth Fund, Nov.
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The rise of postpartum morbidity and mortality

Hypertensive Disorders of Pregnancy (HDP)
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Superimposed Preeclampsia
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710%

of hypertension-related maternal deaths occur after delivery
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Sequestered extravascular

Contributors to postpartum HDP

Blood Chemistry

. Cardiovascular System

Changes in

Pregnancy
Respiratory System

' Gastrointestinal System

General Changes

Increased number of blood cells
Increased clotting factors
Increased fibrinolytic activity

Iron deficiency and anemia

Tachycardia
Increased cardiac output and heart rate

Increased stroke volume

Displacement of diaphragm superiorly

Decreased functional reserve capacity

Increased the risk of apnea and dyspnea
Hyperventilation

Nausea and vomiting

Heart bum and acidity

Mode and behavioral changes

Increased nutritional demands

Auto-infusion to
intravascular
space

Central venous
pressure & pulm
capillary wedge

pressure

Postpartum
hypertension and
associated
complications

PREGNANCY NONPREGNANT
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Warning signs and symptoms
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Warning signs and symptoms or normal pregnancy?

e ReNAL: proteinuria, edema, renal dysfunction

o PuLmonary: shortness of breath, pulmonary
edema

e Neuro: headache, visual disturbances,
seizures

e HepaTiC: right upper quadrant pain, liver
dysfunction

o HematoLoaic: thrombocytopenia, hemolysis,
hemoconcentration

o (Carbio)vascuLARr: high blood pressure,
edema, hemolysis

o FetopLAacenTAL: fetal growth restriction, fetal
heart tracing abnormalities

Changes in
Pregnancy

A

A

A

\

Blood Chemistry

Cardiovascular System

Respiratory System

\ Gastrointestinal System

\

General Changes

Increased number of blood cells
Increased clotting factors
Increased fibrinolytic activity
Iron deficiency and anemia

Tachycardia

1 Increased cardiac output and heart rate

Increased stroke volume

Displacement of diaphragm superiorly
Decreased functional reserve capacity

| Increased the risk of apnea and dyspnea

Hyperventilation

Nausea and vomiting
Heart bum and acidity

Mode and behavioral changes
Increased nutritional demands

Haemodynamic changes
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Heart rate

— Cardiac output
— Stroke volume

— Systemic vascular resistance

¢ Haematological changes

Changes in blood composition

¢ Increase in plasma volume

and a more modest increase

in haemoglobin level
* Mild leukocytosis during
labour and postpartum
* Mild decrease in blood
platelet count

Hypercoagulability

® 50% increase in blood
coagulation factors

¢ Inhibition of fibrinolysis

* Inhibition of
anticoagulant agents

High risk of |
thrombosis |

Haemodilution

b Vascular changes

Internal
elastic
membrane

Smooth
muscle cell

Elastic
fibre

External
elastic
membrane

Normal artery
N

. /4

Lr/&dventitia
Media
|

ntima

d Metabolic changes
150

—GFR
— Insulin
production

* Fragmentation of
reticulum fibres

« | Levels of acid
mucopolysaccharides

e Straightening and
loss of configuration

Pregnancy  of elastic fibres
B ——

* Oestrogen-induced
inhibition of elastin
and collagen
deposition

* Progesterone-
induced acceleration
of non-collagenous
protein deposition

Higher risk
of dissection

20

Drug clearance

30 4

; Postpartum

Pregnancy duration (weeks)

« T Renal drug clearance (owing to T GFR),
with the potential to lead to
subtherapeutic drug levels

* Hepatic drug clearance is inconsistent,
depending on the increased, decreased
or unchanged activity of the relevant
drug-metabolizing enzymes
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Contributors to postpartum HDP morbidity and mortality

Proposed paradigm shift for postpartum visits

Comprehensive postpartum visit and transition to well-woman care
4-12 weeks, timing individualized and woman centered

Week [N ESSNNNNN PRNNNN ENSN RN ERNN O AN CON O TR

Traditional period of rest and recuperation after birth
0-6 weeks

Postpartum process

6-week visit

6-week
visit

Notes: Adapted from ACOG Committee Opinion Number 736: Optimizing postpartum care. F/U = follow-up.
Source: Obstet Gynecol. 2018;131:€140-50

MDedge News
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U.S. Maternal Mortality Crisis

U.S. Maternal Mortality Rate Has Been Getting Worse
over Time

Deaths per 100,000 live births
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Notes: The maternal mortality ratio is defined by the World Health Organization as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or
its management but not from accidental or incidental causes.

2. Data for US from Donna L. Hoyert, |

(National Center for Health Statistics, Feb. 2022).

Source: Munira Z. Gunja, Evan D. Gumas, and Reginald D. Williams I, “The U.S. Maternal Mortality Crisis Continues to Worsen: An International
Comparison,” To the Point (blog), Commonwealth Fund, Dec. 1, 2022. htt : e

oi.org/10
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Care models and social supports

Exhibit 3
Maternal Care Workforce: Supply of Midwives and Ob-Gyns, 2018 or
Latest Year

U.S. Maternal Mortality Rate Has Been Getting Worse
over Tlme Number of providers (head counts) per 1,000 live births*

@ Ob-gyns per 1,000 live births

Deaths per 100,000 live births CAN _ 12
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Notes: The maternal mortality ratio is defined by the World Health Organization as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or
its management but not from accidental or incidental causes.

(}) Download data

* The “sum” figure shown to the right of horizontal bars may not reflect arithmetic sum of figures shown for Ob-Gyn and midwife providers because calculations
were performed on exact figures, while the figure presents rounded figures.

Data: Da'(a for all countries except US from OECD Health Statistics 2022, Data for US from Donna L. Hoyert, Maternal Mortality Rat
2020 (National Center for Health Statistics, Feb. 2022).

Data: OECD Health Data 2020, representing “practicing midwives™ except: Canadian data reflect "professionally active" midwives; U.S. data reflect midwives
"licensed to practice.” Data for professionals "licensed to practice” tend to be higher than data for "professionally active,” while numbers of "practicing” professionals
tend to be the lowest. Data for 2018 except 2017 for Australia, Canada, Sweden, and 2015 for the U.S. Reflects midwifery professionals and midwifery associate
professionals as defined by the International Standard Classification of Occupations (ISCO-08 codes 2222 and 3222, respectively). U.S. data reflect certified nurse-
midwives (CNM), certified midwives (CM), and certified professional midwives (CPM) by the AMCB, and the NARM, but excludes noncertified midwives (1.e., lay
midwives). “Sum” does not reflect total maternity care workforce, since primary care physicians family practitioners also deliver some care in many countries (not
shown here)

Source: Munira Z. Gunja, Evan D. Gumas, and Reginald D. Williams II, “The U.S. Maternal Mortallty Crisis Continues to Worsen: An International
Comparison,” To the Point (blog), Commonwealth Fund, Dec. 1, 2022. https 5

org/i10.260

Source: Roosa Txkkanen et al., Mare Mortality and Maternity Care in the United States Compared to 10 Other Developed Countries (Commonwealth Fund, Nov
2020). https://do1.org/10.26099 25
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Care models and social supports

Exhibit 5

U.S. Maternal Mortality Rate Has Been Getting Worse Weeks of Paid Maternity Leave, 2018

.
over Time
Total weeks of paid leave available to mothers

Deaths per 100,000 live births
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Notes: The maternal mortality ratio is defined by the World Health Organization as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or [i] Download data
its management but not from accidental or incidental causes.

Data: Data for all countries except US from OECD Health S

s 2022, Data for US from Donna L. Hoyert,
O (National Center for Health Statistics, Feb. 2022).

He: Data: OECD Family Database. 2018 data. Data reflect paid maternity, parental. and home care leave available to mothers.

ved Countries (Commonwealth Fund, Nov.
doi.org/1

Source: Roosa Tikkanen et al.,

Source: Munira Z. Gunja, Evan D. Gumas, and Reginald D. Williams II, “The U.S. Maternal Mortality Crisis Continues to Worsen: An International 2020). 1
Comparison,” To the Point (blog), Commonwealth Fund, Dec. 1, 2022. http 0
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Care models and social supports

Exhibit4
Postpartum Home Visits

U.S. Maternal Mortality Rate Has Been Getting Worse

over Time
Covered by natlonal Insurance? Timing and number of covered visits Provider
Deaths per 100,000 live births Australia Yes Within week 1, typically one to three visits Midwife
Contacted or visited within 24 to 48 hours after
25 Canada Yes going home Public health nurse
@ Aus Erance Yes Starting within 24 hours after discharge, one to three Midwife
20 visits
@ can
GER Daily if needed until day 10, plus 16 visits as needed
15 : . Germany Yes until eight weeks postpartum Midwife
& i Daily, starting immediately after birth and up to 10
10 Netherlands Yes days postpartum, staying at a minimum 4 hours per  Maternity nurse
@ NETH day
@ NOR At least five visits over six weeks, starting within 48
5 S New Zealand Yes hours postpartum Midwife
@® us Midwife: Starting at 24 to 48 hours, or three days (for
o low-risk multiparous women) after going home
2018 2019 2020 Norway Yes Midwife, nurse
Nurse: First visit on days 7 to 10 postpartum; second
visit on days 14 to 21
Notes: The maternal mortality ratio is defined by the World Health Organization as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or Sweden Yes First visit during week 1; visits thereafter every one to Midwife. nurse
its management but not from accidental or incidental causes. two weeks until week 8 L
Data: Data for all countries except US from OECD Health Statistics 2022, Data for US from Donna L. Hoyert, Maternal Mortality Rates in the Switzerland Yes Da”y' up 010 days postpartum Midwife
United States, 2020 (National Center for Health Statistics, Feb. 2022).
et A onal Contar(onHisath S itlon P03 Knoom  Yes At least until 10 days postpartum Midwife, nurse

Source: Munira Z. Gunja, Evan D. Gumas, and Reginald D. Williams |1, “The U.S. Maternal Mortality Crisis Continues to Worsen: An International United Stat Covered by some state Medicaid Varies by state Medicaid program and by individual Nurse, physician, community health
Comparison,” To the Point (blog), Commonwealth Fund, Dec. 1, 2022. hitps:/doi.org/10.26099/8vem-fc65 n ates programs and certain heaith plans insurer worker, doula, home health worker
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Contributors to postpartum HDP morbidity and mortality
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Of those with postpartum

preeclampsia, 535-69% arc
normotensive antepartum.
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The postpartum
population
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The postpartum
population
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The postpartum
population

Antenatal
hypertension




UCSan Diego.

The postpartum
population
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The postpartum
population
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Let’s (fight to) reimagine care.




UC San Diego: Fourth
Trimester Program

A program dedicated to providing
comprehensive postpartum care for birthing
people and their newborns through
integration and co-location of health
services.




Complementar
y
Medicine

(e.g.,
Acupuncture)

Fitness &
Nutrition

Mental Health

Care
coordination

and clinical
service
co-location

Doula Services

Family
Planning

Pediatrics/
newborn care

Pelvic Floor
Therapy/
Urogyn

Lactation
Specialists




Innovations on the horizon
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DiAGNOSTICS THERAPEUTICS MANAGEMENT
e Imbalancein e Immunologic therapy e Digital health tools
antiangiogenic/pro-angiog e Diuretic agents e Extended care
enic circulating factors e Improvements in social

e Volume overload support




Diuretics for postpartum hypertension

Original Research osote

OBSTETRIGCS

d R S Lasix for the prevention of de novo postpartum
m e X lv hypertension: a randomized placebo-controlled trial
THE PREPRINT SERVER FOR HEALTH SCIENCES (LAPP Tl‘ial)

Ukachi N. Emeruwa, MD, MPH; Hooman Azad, MD; Samsiya Ona, MD; Shai Bejerano, MS; Sarah Alnafisee, MD;

Jordan Emont, MD, MPH, ScM; Sharon Mathew, BA; Michelle Batlle, MA; Denice Arnold, MD; Erinma P. Ukoha, MD, MPH;
Louise C. Laurent, MD, PhD; Marni Jacobs, PhD; Janice J. Aubey, MD, MPH; Russell S. Miller, MD;

Cynthia Gyamfi-Bannerman, MD, MS

Effects of Immediate Postpartum Diuretic Treatment on Postpartum Blood
Pressure among Individuals with Hypertensive Disorders of Pregnancy:A
Systematic Review and Meta-Analysis

() Matthew F Muldoon,

{2 Susan K. Keen, Koura Sall, ® Agnes Koczo,Yisi Wang, Rebekah S. Miller,
Alisse K. Hauspurg, {2 Malamo E. Countouris

doi: https://doi.org/10.1101/2025.01.03.25319983
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Exploring equity in the use of innovation

New moms face barriers to care.
Digital engagement tools can help.

61_10) Transportation issues
O :
@ Childcare challenges

0
Work obligations

Ensure patients have access to care
with digital tools — right from home

Blood Pressure Check - Day 9

Hi Shanice,
Thank you for submitting your
blood pressure this morning.

Are you experiencing any of the following
symptoms?

Please check all that apply.
No symptoms
Headache unrelieved by Tylenol
Chest pain
Shortness of breath
Pain under ribs, right side
Changes in vision

Dizziness
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Emerging digital health tools

Patient uploads their PDF

@ report or raw CSV file to
your patient portal

L]
= —/ . '
o g0 g Patient emails you their
ea e PDF report or raw CSV file

' Access Patient's Blood

’ Pressure records through
Data seamlessly Apple Health

Patient monitors

transfers to SmartBP Health

blood pressure at
App over Bluetooth

home on a SmartBP
compatible Blood
Pressure Monitor : :
m __ & Autom(':tt'lcally send their data to your
N/ EHR if it is above a threshold (Let us
know if you are interested and we
can build this capability for you)
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Co-located Postpartum assessment and
newborn check up

Novel Fourth
Trimester
Services: early
and frequent
opportunities
for interaction

Contraception counseling and provision

Mental health services

actation counseling and support

Coordinated transition to Primary Care




Stages of life and health
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Natural
stress-test




Life after
pregnancy

HDP

Hypertensive
disorder of
pregnancy

GDM

Gestational
diabetes mellitus

Excess
weight
gain

Cardiovascular
disease

Myocardial infarction, stroke, coronary artery
disease, etc

Type Il diabetes

mellitus




Risk reduction: Preventing HDP

8%
PREGNANCY CONTINUUM AND INTERCONCEPTION CARE
7%
6%
5% — -
" 7»]7 N V ) B B - . — -
§4% - —
=
)
2 3%
ks
® -~
1%
0% PRECONCEPTION PREGNANCY POSTPARTUM PRECONCEPTION
DO A N M TN ONMNOWOODO AN MNMTWMONOOOO A NMST LWL ON® l | | l
0 OO OO 000000000 Jdod dddod o o o o &
OO OO OO 0000000000000 O0OOoOO0o - - - ¢ » ¥
™Y o H A A H A AN AN AN AN AN NN AN AN NN AN ANN NN NN
Year
s HDP e CH DM vAMA s GM INTERCONCEPTION

(interpregnancy)




Risk reduction: Preventing HDP

PREGNANCY CONTINUUM AND INTERCONCEPTION CARE

* Optimize pre-pregnancy health % % % %

PRECONCEPTION PREGNANCY POSTPARTUM PRECONCEPTION
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INTERCONCEPTION
(interpregnancy)



Innovations on the horizon

8

N\

g
<Y

Successful transitions of care.




Empowering our patients
and ourselves

Core elements of quality hypertension care

UC San Diego Health
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Whole system problem,
Whole system approach

p

N

Medical assistants

~

A

Accurate BP is vital

Ask about symptoms during

Ensure and communicate
clear plan

Refer to higher level

intake
4 L. )
Physicians/
CNMs/Providers
N M
Diagnose
Manage

. Community health \
workers

N J

Vital link post-discharge
Home visits
BP checks

Reinforce education

Connect to health system
\ S

Health educators

Create clear materials

Lead patient classes

Nurses

Reinforce education
Assess symptoms

Escalate concerns
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“Education is the most powerful weapon which you can use
to change the world.”

~ Nelson Mandela
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“When you know better, you do better.”
~ Maya Angelou



Thank you. Questions?

uemeruwa@health.ucsd.edu
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UC San Diego.
Who is at risk?

Increased clotting factors

. ° . o Blood Chemistry _ 2 ot
* History of preeclampsia in previous pregnancy e Il i
* Multifetal gestation (twins, triplets, etc.) :
¢ Chronic hypertenSion (high bIOOd pressure) . Cardiovascular System Increased car«‘ilizih;\:l::;jilnnn(l heart rate
High (1 or more) - Type1or 2 diabetes s L il
. . . Changes in
® Renal dlsease (kldney dlsease) Pregnancy Displacement nlidlxlphmgm .\upcrio.rl'\'
» Autoimmune disease (lupus, antiphospholipid Respiratory System I:,iﬁ;::fhlu:i:‘:':l;::r:f;;:':;:;
Synd rome, etC) Hyperventilation
* Nulliparity (never having given birth) | Gastrointestinal System Sl
* Obesity (body mass index (BMI) >30)
* Family history of preeclampsia (mother or | General Changes ot e e e
sister)
Moderate (2or « Age >35 or <18 years old
more) « Personal history (e.g., low birthweight or small .
for gestational age, previous adverse pregnancy ° Pregnancy is marked by profound
outcome, >10-year pregnancy interval) physiologic adaptations to
y fA"eco'l?C'a?(;)“’ers of Health (e.g, Black, rural, accommodate (and secondary to) the
growing feto-placental unit
Low * Previous uncomplicated full-term delivery



UC San Diego.
Who is at risk?

N ) i tput
« History of preeclampsia in previous pregnancy w0 .
« Multifetal gestation (twins, triplets, etc.) @1 et s
0 . . s 301 —_ ass
« Chronic hypertension (high blood pressure) E ol —
H . g —— Hematocrit
High (1 or more) - Type1or 2 diabetes £ o
« Renal disease (kidney disease) g —
* Autoimmune disease (lupus, antiphospholipid E L]
Synd rome, etC.) 20 = Duration of pregnancy (weeks)
O N u "ipa rity (n ever h aVi N g g ive N bi rth) A rise in plasma volume and heart rate result in a 30% to 50% increase in cardiac output.
° o Systemic vascular resistance (SVR) falls associated with a drop in systolic blood pressure
O ObeSIty (bOdy m aSS N d eX (B M I) >30) (SyBP) that rises toward normal nearer term. Red blood cell (II:BC) r):1ass increase[:. though
o o . to a lesser extent than plasma volume, resulting in a dilutional anemia with fall in
O Fa mi Iy h IStO ry Of p reecC | am pS 1a (m Oth er or hematocrit. These adaptations are amplified in individuals with multiple gestations.
0 Reprinted by permission from Springer Nature: Current Treatment Options in
SIS te r) Cardiovascular Medicine Pregnancy in Women with Congenital Heart Disease. 19(9):73
Moderate (2or « Age >35 or <18 years old Koprigh 2017
more) « Personal history (e.g., low birthweight or small
for gestational age, previous adverse pregnancy ° Pregnancy is marked by profound
outcome, >10-year pregnancy interval) phySiO|OgiC ada ptations to
edical

growing feto-placental unit
Low * Previous uncomplicated full-term delivery



UC San Diego.

Who is at risk?
| Risklevel | RiskFactors |

* History of preeclampsia in previous pregnancy
* Multifetal gestation (twins, triplets, etc.)
« Chronic hypertension (high blood pressure)
High (1 or more) -« Type1or 2 diabetes
* Renal disease (kidney disease)

* Autoimmune disease (lupus, antiphospholipid
syndrome, etc.)

* Nulliparity (never having given birth)
* Obesity (body mass index (BMI) >30)
* Family history of preeclampsia (mother or

sister)
Moderate (2or « Age >35 or <18 years old
more) « Personal history (e.g., low birthweight or small
for gestational age, previous adverse pregnancy o

outcome, >10-year pregnancy interval)

» Social Drivers of Health (e.g., Black, rural,
Medicaid)

Low * Previous uncomplicated full-term delivery

Normal Pregnancy
Blood Pressure
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Pregnancy Duration (weeks)

Pregnancy is marked by profound
physiologic adaptations to
accommodate (and secondary to) the
growing feto-placental unit
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Who is at risk?

« History of preeclampsia in previous pregnancy i il oomm—
« Multifetal gestation (twins, triplets, etc.) M & e adviline
« Chronic hypertension (high blood pressure) g N il
High (1 or more) -« Type1or 2 diabetes £ w0y — o
« Renal disease (kidney disease) ‘ _1‘;_ —
* Autoimmune disease (lupus, antiphospholipid E ool
syndrome, etc.) R
* Nulliparity (never having given birth) I il ol e e it vt 4 3096 1/S09% st ek B ptput
* Obesity (body mass index (BMI) >30) 6 g o e 7 e
 Family history of preeclampsia (mother or i g i e I S e
sister) S Iy GO o Y R PO
Moderate (2or « Age =35 or <18 years old i
more) « Personal history (e.g., low birthweight or small
for gestational age, previous adverse pregnancy ® Dera ngements, deviations, or inability
outcome, >10-year pregnancy interval) to accommodate these adaptations
* Social Drivers of Health (e.g, Black, rural, lead to pregnancy-associated
Medicaid)

pathology

Low * Previous uncomplicated full-term delivery
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Who is at risk?
| Riskievel | RiskFactors [EEEICWRCEEE

 History of preeclampsia in previous pregnancy ° More placenta

* Multifetal gestation (twins, triplets, etc.)

« Chronic hypertension (high blood pressure)
High (1 or more) - Type1or 2 diabetes o Vascular

« Renal disease (kidney disease) o Renal

* Autoimmune disease (lupus, antiphospholipid 5 Inﬂammatory

syndrome, etc.) . . _
e “Guilty until proven innocent”

e Baseline compromise in systems:

* Nulliparity (never having given birth)

« Obesity (body mass index (BMI) >30) e Baseline physiologic stress
. F.amily history of preeclampsia (mother or ° ?Genetic predisposition
sister)
Moderate (2or « Age >35 or <18 years old e Immature or compromised adaptive
more) * Personal history (e.g., low birthweight or small potential

for gestational age, previous adverse pregnancy : s
outcome, >10-year pregnancy interval) e Predisposition to other placental

« Social Drivers of Health (e.g., Black, rural, dysfunction
Medicaid) e Contributors to physiologic stress
Low * Previous uncomplicated full-term delivery



