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Objectives

Basic definitions of Hypertension
Importance of management

Review

Management obstaclesDiscuss

Lifelong cardiovascular risk for women 
with hypertensive disease in 
pregnancy

Review
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High Blood Pressure of Pregnancy

Type Onset Blood Pressure
Diagnostic Criteria

Lab Abnormalities Clinical 
Symptoms

Chronic • Preexisting
• <20 weeks of 

gestation

** Usually 
none

Gestational • >20 weeks
• Previously 

normotensive

• SBP >140 and/or 
DBP >90 mmHg x2 
>4 hr apart

• If severe range-
SBP >160 and/or 
DBP>110 mmHg 
then preeclampsia 
with severe 
features

none None
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High Blood Pressure of Pregnancy
Type Onset Blood Pressure 

Criteria
Lab Abnormalities Clinical 

Symptoms

Preeclampsia • Typically >20 
weeks

• Frequently near 
term

SBP >140 and/or 
DBP >90 mmHg x2 
>4 hr apart

• 300 mg protein (P/C 
0.3 or +2 protein dip)

• Platelets <100K
• Cr >1.1 or doubling
• LFTs 2x normal
• Pulmonary edema
• New HA unresponsive 

to treatment; no 
alternative diagnosis

Preeclampsia 
with Severe 
Features

• Typically >20 
weeks

• Frequently near 
term

• SBP >140 
and/or DBP >90 
mmHg x2 >4 hr 
apart

• Severe range-
SBP >160 
and/or 
DBP>110 
mmHg

• 300 mg protein (P/C 
0.3 or +2 protein dip)

• Platelets <100K
• Cr >1.1 or doubling
• LFTs 2x normal
• Pulmonary edema
• New HA unresponsive 

to treatment; no 
alternative diagnosis

• Headaches 
• Vision 

Changes
• Epigastric/ 

RUQ pain
• SOB/cough
• Chest pain
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2021 Data
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Why we care

About 1 in 6 maternal 
deaths in developed 

countries is attributable 
to hypertensive 

disorders

1 in 4 maternal deaths 
in Latin America and the 

Caribbean are 
attributable to 

hypertensive disorders

Rates of preeclampsia 
and preeclampsia with 

severe features are 
increasing

Morbidity and Mortality 
as it related to 

hypertension has 
opportunities for 

prevention
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Disparity 
by 
Ethnicity
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• Standard PC.06.03.01 Reduce the likelihood of harm related to 
maternal severe hypertension/preeclampsia
• Requirement: EP 1: Develop written evidenced based procedures for 

measuring and remeasuring blood pressure.  These procedures 
include criteria that identify patients with severely elevated blood 
pressure.
• Appropriate assessment
• Cuff size
• Patient position
• Frequency of assessment
• Criteria for interventions

14

• EP 2:  Develop written evidenced based procedures for managing 
pregnant and postpartum patients with severe 
hypertension/preeclampsia that includes the following:
• The use of an evidenced based set of emergency response medications that 

are stocked and immediately available on the obstetric unit
• The use of seizure prophylaxis
• Guidance on when to consult additional experts and consider transfer to a 

higher level of care
• Guidance on when to use continuous fetal monitoring
• Guidance on when to consider emergent delivery
• Criteria for when a team debrief is required

• Written procedures recommended to be developed with 
multidisciplinary team that includes obstetrics, emergency 
department, anesthesiology, pharmacy, nursing, and laboratory
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• EP 3: Provide role-specific education to all staff and providers who 
treat pregnant/postpartum patients about the hospital’s evidence 
based severe hypertension/preeclampsia procedure.  At a minimum, 
education occurs at orientation, whenever changes to the procedure 
occur or every 2 years
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• EP 4: Conduct drills at least annually to determine system issues as a 
part of ongoing quality improvement efforts.  Severe 
hypertension/preeclampsia drills include a team debrief.
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• EP 5: Review severe hypertension/preeclampsia cases that meet 
criteria established by the hospital to evaluate the effectiveness of 
the care, treatment and services provided to the patient during the 
event

18
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• EP 6:  Provide printed education to patients (and their families 
including the designated support person whenever possible).  At a 
minimum education includes:
• Signs and symptoms of severe hypertension/preeclampsia during 

hospitalization that alert the patient to seek immediate care
• Signs and symptoms of severe hypertension/preeclampsia after discharge 

that alert the patient to seek immediate care
• When to schedule a post-discharge follow up appointment

19

Organizational Impact

•Standards for early warning signs, diagnostic criteria, monitoring and treatment of severe 
preeclampsia/eclampsia

•Unit education protocols
•Process for timely triage and evaluation
•Rapid access to medications used for severe preeclampsia/eclampsia
•System plan for escalation, obtaining consultation and transport

Readiness

•Standard Protocol for measurement & assessment of BP and urine protein for all pregnant and 
postpartum women

•Standard response to maternal early warning signs and investigating symptoms and labs
•Facility wide standards for educating prenatal and postpartum women on signs and symptoms of 

hypertension and preeclampsia

Recognition & Prevention

•Protocols with checklists and escalation policies for severe hypertension, eclampsia, seizure 
prophylaxis and magnesium overdosage, postpartum presentation of severe 
hypertension/preeclampsia

•Protocol minimum requirements for: notification of severe range BP x 2 within 15 minutes, treatment 
<60 minutes of notification, onset and duration of MagSO4 therapy, escalation measures for patients 
unresponsive to interventions/medication(s), manner and verification for postpartum follow up in 7-10 
days, describe postpartum patient education

•Support plan for patients, families and staff for ICU admissions and complications of severe 
hypertension

Response

•Establish a culture of huddles for high risk patients and post event debriefs-identify successes and 
opportunities

•Multidisciplinary review of all severe hypertension/eclampsia cases admitted to the ICU for systems 
issues

•Monitor outcomes and process metrics

Reporting/Systems Learning

20
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Opportunities 
for 
Improvement

Aim:  Identify factors associated with receiving guideline 
concordant treatment for an obstetrical emergency
• Case control study of all pregnant & postpartum patients 

2013-2020 who had persistent severe hypertension
• Electronic record review
• Treatment goal met if first line antihypertensive agent 

delivered <60 minutes
• Delayed treatment >60 minutes

• Untreated-never received medication management

• Results
• ~40K in cohort-5% met definition of severe hypertension

• 27% received treatment at goal, 18% received delayed 
treatment at 55% received no treatment

• Factors associated with those who received appropriate 
treatment: Black or Hispanic race, <37 weeks

• Factors associated with delay/treatment failure:  severe BP 
overnight or postpartum
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Aim:  Identify barriers that lead to the delayed treatment of severe 
hypertension
• Retrospective cohort comparing women who received 

appropriate treatment versus those who did not
• Results

• 52% did not receive timely treatment
• 3.2 X as likely as those who received appropriate 

treatment to have a non-severe range blood pressure for 
their initial BP measurement

• 2.7 X as likely as those who received appropriate 
treatment to have NO symptoms worrisome for 
preeclampsia with severe features

• 2.7 x more likely have had the BP taken between the 
hours of 10 pm-6 am

• White patients were 1.8 more likely to have delayed 
treatment

• Concurrent symptoms of labor pains
• 48% received timely treatment

• More likely to be preterm at presentation
• For every 1 week incremental increase in gestational 

age 9% increase risk of delaying treatment of HTN

Opportunities 
for 
Improvement
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Postpartum 
Hypertension 

• Persistent from intrapartum or antepartum

• Exacerbated by chronic condition state
• New Onset

• Nearly 1/3 of eclampsia occurs postpartum 
with ½ of those occurring more than 48 
hours after delivery (Chames, et al. AJOG
2002; Kayem, et al 2011 Acta Obstet Gynecol 
Scand; Watson 1983 South Med J)

• Half of women who suffer a stroke in 
association with the diagnosis of 
preeclampsia do so postpartum (Martin, et al 
2005 Obstet Gynecol)
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Postpartum 
Hypertension 
Management 

Goals

Do not discharge until BP stable x 24 hours

• Has there been an escalation of therapy?
• Have symptoms re-presented that were resolved? Or new 

onset?
• Is the regimen selected as simplified as possible?

Treatment indicated for SBP >150 and/or DBP 
>100 mmHg on at least 2 occasions >4 hour apart

Verbal and written instructions for recognition of 
signs/symptoms worrisome for worsening 
hypertension, development of preeclampsia

Outpatient follow up

• 48-72 hrs postpartum
• 7-10 days postpartum
• Individualized thereafter

27

Innovation
Text 

&
Telehealth
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Goal:  Perfect Care

Continued 
engagement of 

leadership

Continued 
engagement of 

multidisciplinary 
team

Regularity of 
evaluation and 

collaborative case 
review

On-boarding of 
new team 
members

Prioritization of 
Key Programs
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Pregnancy is a Window to the Future

30
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ASCVD: Atherosclerotic Cardiovascular 
Disease

4 major areas
• Coronary Heart Disease: Myocardial infarction, angina 

pectoris, heart failure and coronary death
• Cerebral Vascular Disease:  Stroke and TIA
• Peripheral Artery Disease including intermittent 

claudication
• Aortic Atherosclerosis and thoracic or abdominal aortic 

aneurysm 

Leading cause of death WORLD WIDE
22% of deaths in US attributed to ASCVD

31

Traditional Risk Factors

Hypertension Diabetes Obesity

Smoking Dyslipidemia
Family history of 
CVD (premature) 

or high cholesterol

Chronic kidney 
disease
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Risk Enhancing Factors

• Family history of premature atherosclerotic disease
• Men <55 y.o, Female <65 y.o

• Primary Hypercholesterolemia
• Metabolic Syndrome
• Chronic Kidney Disease: GFR 15-59 ml/min/1.73m2

• Chronic Inflammatory conditions
• History of premature menopause or pregnancy associated factors
• High risk race/ethnicity (Southeast Asians)
• Other lipid abnormalities: elevated lipoprotein (a) or apoB levels
• Other biomarkers: elevated CRP (>2 mg/L) or ankle brachial index 

<0.9
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Pregnancy Associated Risk Factors

Hypertensive Disorders of Pregnancy

Gestational diabetes

Preterm delivery and delivery of a growth 
restricted fetus

Placenta abruption

Spontaneous pregnancy loss

34

•Nationwide registry based cohort study in Denmark
•More than 1 million women included from 1978-2012
•Women with and without hypertension in pregnancy

•Study examined the timing and trajectory of post 
pregnancy hypertension risk

BMJ 2017; 358:j3078
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• Findings
• 14-32% of women who had hypertensive disease in first 

pregnancy went on to have hypertension within a decade 
(compared to 4-11% of nonhypertensive women)

• Rates of post pregnancy hypertension in women with a 
hypertensive disorder in pregnancy were 12-25 x higher in 
the first year postpartum than normotensive women

• Rates were persistently more elevated and remained 
doubled for up to 20 years post delivery in women with 
hypertensive disease in pregnancy compared to women who 
did not have hypertension
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• Nurses Health Study (NHS II)-prospective cohort study of 
116K nurses age 25-42 in 1989

• 2009 Questionnaire self reporting pregnancy related 
hypertension (gestational and preeclampsia)
• Excluded women with preexisting hypertension, stroke, 

MI, Type 1 & 2 diabetes or high cholesterol prior to 
pregnancy

38
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• Compared to normotensive women, women with hypertensive 
disease of pregnancy:

• 2-3 X increased risk of CHTN
• 70% increase in risk Type II DM
• 30% increase in risk of developing high cholesterol

• *rates persisted even when accounting for confounding 
factors-BMI, family history, smoking

42
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Ying, et al. 
Hypertensive
Disorder of Pregnancy 
and Future 
Cardiovascular Risk.  
Journal of the 
American Heart 
Association 2018; 7 
e009382
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But Why?
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Proposed 
Mechanisms

• Suspected underlying endothelial 
dysfunction
• Occurs during pregnancy and 

persists
• Stress incurred to the cardiovascular 

system during pregnancy “triggers” 
biologic response

• In susceptible women during their 
pregnancy is there a genetic 
environmental “phenotype” that 
predisposes to preeclampsia and 
cardiovascular disease later in life?
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Recommendations • Closer long term 
follow up

• Lifestyle 
modifications to 
better manage risk 
factors for 
cardiovascular 
disease

• Healthy weight
• Exercise
• Diet
• Smoking 

cessation 
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• Web based survey at Beth Israel Deaconess Medical Center
• 295 resident and attending internists
• 108 resident and attending Ob-Gyns
• Surveys were identical except for type of practice and on the Ob-Gyn survey a question 

that referred to ACOG
• 40% response rate for Internists
• 49% response rate for Ob-Gyns
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Findings

• 95% of internists routinely 
counsel of CVD risk reduction 
compared to 70% of ObGyns

• Only 5% of internists and 42% of 
ObGyns included preeclampsia as 
a part of the medical history
• 9% of the internists counseled 

women about their increased 
CVD risk related to 
preeclampsia and 38% of 
ObGyns
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Final Thoughts

Hypertensive disease of 
pregnancy, and other adverse 
pregnancy outcomes  are 
important risk factors for long 
term maternal cardiovascular 
disease and mortality

• Hypertension
• Stroke
• Coronary Artery Disease
• Stroke
• Heart Failure
• Mortality
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Final Thoughts: 
Management 

of 
Hypertensive 

Disease of 
Pregnancy

Structured and consistent guidelines 
for management of high blood 
pressure

Structured and consistent guidelines to 
aid in accurate diagnosis

Recommendations for fetal evaluation 
and monitoring

Recommendations for delivery timing, 
immediate postpartum management 
and ongoing follow up
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Final Thoughts: Preventative Care

Educate women about 
future risk of CVD 
related to hypertensive 
disease of pregnancy 
(and adverse pregnancy 
outcomes)

1

Change intake forms to 
include questions 
about hypertension in 
pregnancy as a 
”trigger” to recognizing 
this as a CVD risk factor 
or future pregnancy 
risk factor

2

Share notes with 
PCPs/Internists that 
have advice for 
continued preventative 
health care strategies 
for women who have 
had hypertensive 
disease of pregnancy

3
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Thank You!
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