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• Learn about the association between hypertensive disorders of pregnancy (HDP) and 
cardiovascular disease/mortality

• Review definitions, diagnostic thresholds, blood pressure treatment goals for HDP 
and discuss treatment options for HDP

• Summarize results of CHAP trial from ACC.22 and how to incorporate them into 
clinical practice

• Review prevention guidelines and incorporation of pregnancy associated conditions 
in ASCVD risk assessment

OUTLINE
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• 34 year old woman (G1P0) with no significant past medical history is 27 weeks 
pregnant and comes to your office for pre-term care.  Her BP during her past 3 office 
visits have been 142/92 mm Hg, 145/88 mm Hg, and 149/83 mm Hg.  She is 
asymptomatic, fetal checks have been normal.  

• Current Meds: Prenatal vitamin

• Exam: Well appearing, no distress

• BP 144/93 mm Hg (on recheck 146/88 mm Hg)

• Physical exam is unremarkable

• Labs: CBC, BMP. LFTs are normal.  U/A negative for protein

CASE #1:
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A. Monitor blood pressures at home, treat if BP>160/110 mm Hg

B. 24 hour ambulatory blood pressure monitor to assess BPs

C. Give aspirin to prevent preeclampsia

D. Start antihypertensive therapy with target BP <140/90 mm Hg

BASED ON CURRENT GUIDELINES YOU RECOMMEND:

A B C D

4%

22%

6%

68%
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• 32 year old woman (G2P1) with past medical history significant for preeclampsia, 
class I obesity presents to your clinic for routine prenatal visit.  She is 23 weeks 
pregnant, prenatal care has been unremarkable (normal milestones for baby).  BPs in 
the clinic have been running in the 130s/80s mm Hg on previous visits.  Overall she 
feels well.

• Current Meds:

• Prenatal vitamins

• Exam:

• Well appearing woman in no distress

• VS: BP 134/84 mm Hg, recheck 138/88 mm Hg

• PE: Unremarkable

CASE #2:
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A. Monitor blood pressures at home, treat if BP>160/110 mm Hg

B. 24 hour ambulatory blood pressure monitor to assess BPs

C. Give aspirin to prevent preeclampsia

D. Start antihypertensive therapy with target BP <130/80 mm Hg

BASED ON CURRENT GUIDELINES YOU RECOMMEND:

A B C D

7.14%

30.95% 30.95% 30.95%
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• Hypertensive disorders of pregnancy (HDP) complicates up to 10% of pregnancies 
and are globally are responsible for up to 16% of maternal deaths

HYPERTENSIVE DISORDERS OF PREGNANCY

Placental 
Abruption

Eclampsia

Preterm 
Birth

Small for 
Gestational Age

Maternal 
Stroke

Stillbirth

Used with permission from Dr. Natalie Bello, Cedars Sinai
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HYPERTENSION DURING PREGNANCY CAN BE DEADLY

During
Pregnancy 

Day of
Delivery 
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Maternal Mortality by Etiology & Time Relative to Delivery

Peterson et al. MMWR. 2019
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• Based on office blood pressure (BP) measurements:

• Hypertension: Systolic BP (SBP) ≥140 mm Hg and/or Diastolic 
BP (DBP) ≥90 mm Hg

• Severe Hypertension: SBP ≥160 mm Hg and/or DBP ≥110 mm 
Hg

• Diagnostic cut-offs for elevated out of office blood pressure 
based on ambulatory or home monitoring have not been 
established in pregnancy

HYPERTENSIVE DISORDERS OF PREGNANCY-
DIAGNOSTIC CRITERIA FOR HYPERTENSION
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• Chronic hypertension

• SBP ≥140 mm Hg and/or DBP ≥90 mm Hg

• < 20 weeks gestation or persistent >6 weeks postpartum

• Gestational hypertension (no target organ damage)

• SBP ≥140 mm Hg and/or DBP ≥90 mm Hg

• ≥ 20 weeks gestation

• Preeclampsia/eclampsia (with target organ damage)

• SBP ≥140 mm Hg and/or DBP ≥90 mm Hg

• ≥ 20 weeks gestation

HYPERTENSIVE DISORDERS OF PREGNANCY-
DIAGNOSTIC CRITERIA
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HYPERTENSIVE DISORDERS OF PREGNANCY

SBP ≥ 140 mm Hg

and/or

DBP ≥ 90 mm Hg  

< 20 weeks gestation

or

Persistent >6 weeks 
postpartum

Chronic 
Hypertension

≥ 20 weeks gestation

Gestational 
Hypertension

(no target organ 
involvement)

Preeclampsia/  
Eclampsia

(target organ 
involvement)

~25%

>40%

Hypertension in Pregnancy is Dynamic

ACOG Practice Bulletin Nos. 202 and 203. Jan 2019; USPSTF. Sept 2021

Used with permission from Dr. Natalie Bello, Cedars Sinai
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• ACC/AHA BP guideline does not provides specific recommendations for treatment

• References the American College of Obstetricians and Gynecologists (ACOG) for treatment 
recommendations

BLOOD PRESSURE MANAGEMENT DURING 
PREGNANCY- ACC/AHA
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BLOOD PRESSURE MANAGEMENT DURING 
PREGNANCY- ACOG

Chronic HTN* Gestational HTN Preeclampsia

Start/ 

Titrate
<140/90 SBP ≥ 160 mm Hg  or DBP ≥ 110 mm Hg

Goal ??? < 160/110 mm Hg 

ACOG Practice Advisory April 2022. ACOG Practice Bulletin 222 Obstet Gynecol 2020.

• Weight loss and extremely low sodium diets not recommended for BP management in pregnancy
• Moderate exercise OK
• In the setting of comorbidities or kidney disease, treating to a lower threshold can be considered



1515

INTERNATIONAL GUIDELINES- LACK OF CONSENSUS

Hypertension. 2022;79:e21–e41.
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TREATING HYPERTENSION: BALANCING RISK AND 
BENEFITS

Maternal Fetal

Death

Small for 
gestational age

Preterm birth

Death

End organ damage 
(Stroke, DIC)

Placental 
Abruption

Used with permission from Dr. Natalie Bello, Cedars Sinai
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Labetalol 100-200 mg BID, increase Q2-3d; max 2400 mg/24h
Nifedipine ER 30-60 mg QD, increase Q7-14d; max 120 mg/24h
Methyldopa 250 mg BID-TID, increase Q2d; max 3000 mg/24h

Hydralazine* 10mg QID, increase Q2-5d; max 200 mg/24h
HCTZ 12.5mg QD, increase Q 7-14d; max 50mg/24h

CONTRAINDICATED: ACEI/ARB, Renin Inhibitors, MRAs

*Hydralazine should not be used in isolation due to reflex tachycardia

ORAL ANTIHYPERTENSIVE THERAPIES

ACOG Practice Bulletin Nos. 203 and 222. Obstet Gynecol, 2019 and 2020.
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• 2408 women, open-label, multicenter, randomized control trial (70 US sites) 
examining the safety and efficacy of BP target <140/90 mm Hg compared to usual 
care (no treatment unless SBP ≥160 mm Hg or DBP ≥105 mm Hg)

• Primary Outcomes:
• Composite of preeclampsia with severe features, medically indicated preterm birth at <35 

weeks’ gestation, placental abruption, or fetal or neonatal death

• Secondary Outcomes: 
• Composites of serious neonatal or maternal complications, preeclampsia, and preterm 

birth.

• Safety Outcome:
• Small-for gestational age, birth weight <10th percentile for gestational age

ACC.22 LATE BREAKING CLINICAL TRIAL- CHAP 
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• Pregnant women with a known or new diagnosis of chronic 
hypertension and a viable singleton fetus before 23 weeks’ gestation

• New chronic hypertension was defined as a SBP> 140 mm Hg, DBP >90 
mm Hg or both on at least two occasions at least 4 hours apart before 
20 weeks’ gestation in patients without chronic hypertension

• Known chronic hypertension was confirmed by a documented 
elevation in BP and previous or current antihypertensive therapy

CHAP TRIAL- ENROLLMENT CRITERIA
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• Severe hypertension or a BP level requiring antihypertensive treatment with more than 
one medication (indicating the risk of severe hypertension)

• Known secondary hypertension

• Multiple fetuses

• Prespecified high-risk coexisting illnesses or complications that warrant treatment to 
lower BP target

• Obstetric conditions that increase fetal risk

• Contraindications to first-line antihypertensive drugs recommended for use in pregnant 
women

CHAP TRIAL- EXCLUSION CRITERIA
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• Treated with labetalol 
(61.7%) or nifedipine (35.7%) 
at randomization

• Other medications used 
include amlodipine, 
methyldopa, HCTZ, 
metoprolol

CHAP TRIAL- ANTIHYPERTENSIVE THERAPIES

N Engl J Med 2022;386:1781-92.
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CHAP TRIAL- BASELINE CHARACTERISTICS

N Engl J Med 2022;386:1781-92.
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CHAP TRIAL RESULTS

N Engl J Med 2022;386:1781-92.

Does not impair fetal growth
No other maternal or perinatal harm
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CHAP TRIAL- RESULTS

N Engl J Med 2022;386:1781-92.
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• Open-label design

• High screening ratio (12:1)

• Generalizability?

• Small study (low event rates overall)

• Lack of Asians in trial- do results apply?

CHAP TRIAL LIMITATIONS
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ACOG- NEW BP RECOMMENDATIONS
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• Complication in approximately 4% of pregnancies in the US

• Contributes to both maternal and infant morbidity and mortality

• Accounts for 6% of preterm births and 19% of medically indicated 
preterm births in the USO

• Occurs in up to 40% of women with chronic hypertension and 25% with 
gestational hypertension

• Severe hypertension/pre-eclampsia is a medical emergency and 
requires prompt recognition and treatment

• If occurs during pregnancy, early delivery may be indicated

PREECLAMPSIA
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SIMILAR RATES OF PREECLAMPSIA IN INDIA
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PREECLAMPSIA: DIAGNOSTIC CRITERIA

ACOG Hypertension in Pregnancy 2013.

Severe features

Severe feature

Used with permission from Dr. Natalie Bello, Cedars Sinai
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MANAGEMENT OF SEVERE HTN AND PREECLAMPSIA

Davis, Arendt, Bello, et al. J Am Coll Cardiol. 2021;77:1763-77.
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• Labetalol
• 10-20 mg IV, then 20-80mg IV Q 20-30 min to max 300mg or 1-2 mg/min IV gtt

• Nifedipine (immediate release)
• 10-20 mg PO repeat x1 in 30 min, then 10-20 mg Q2-6h

• Hydralazine
• 5 mg IV or IM, then 5-10 mg IV Q 20-40min or 0.5-10 mg/h IV gtt

• Nitro gtt
• Can be used for pulmonary edema

• Magnesium sulfate

• Prevent eclampsia and treat seizures in women with severe preeclampsia or eclampsia

BP CONTROL FOR SEVERE HYPERTENSION
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ASPIRIN CAN PREVENT PREECLAMPSIA

JAMA 2021;326:1186-1191.
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• HDP are associated with increased risk of hypertension and overt 
ASCVD

• Women with history of gestational HTN and preeclampsia have >2x 
higher risk of developing chronic HTN in 1-5 years compared to 
normotensives (Elfassi, Bello, et al, AHA HTN 2020)

• HDP associated with earlier onset of ASCVD and is a risk enhancer in 
CVD prevention guidelines

LONG TERM RISKS ASSOCIATED WITH HDP
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CVD OCCURS EARLY AFTER PREECLAMPSIA

Leon L et al, Circulation. 2019;140:1050-1060.
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ADVERSE PREGNANCY OUTCOMES/HYPERTENSION 
AND FUTURE CARDIOMETABOLIC RISKS 

Davis, Arendt, Bello, et al. J Am Coll Cardiol. 2021;77:1763-77.
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• Includes risk enhancers for refinement of ASCVD risk

• Pregnancy-associated conditions included (preeclampsia) as 
risk enhancers

• Need to obtain comprehensive pregnancy history for risk 
stratification

ACC/AHA 2019 PREVENTION GUIDELINE
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ACC/AHA ASCVD RISK ASSESSMENT

Arnett et al. Circulation. 2019. 
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• 34 year old woman (G1P0) with no significant past medical history is 27 weeks 
pregnant and comes to your office for pre-term care.  Her BP during her past 3 office 
visits have been 142/92 mm Hg, 145/88 mm Hg, and 149/83 mm Hg.  She is 
asymptomatic, fetal checks have been normal.  

• Current Meds: Prenatal vitamin

• Exam: Well appearing, no distress

• BP 144/93 mm Hg (on recheck 146/88 mm Hg)

• Physical exam is unremarkable

• Labs: CBC, BMP. LFTs are normal.  U/A negative for protein

CASE #1:
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A. Monitor blood pressures at home, treat if BP>160/110 mm Hg

B. 24 hour ambulatory blood pressure monitor to assess BPs

C. Give aspirin to prevent preeclampsia

D. Start antihypertensive therapy with target BP <140/90 mm Hg

BASED ON CURRENT GUIDELINES YOU RECOMMEND:
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• 32 year old woman (G2P1) with past medical history significant for preeclampsia, 
class I obesity presents to your clinic for routine prenatal visit.  She is 23 weeks 
pregnant, prenatal care has been unremarkable (normal milestones for baby).  BPs in 
the clinic have been running in the 130s/80s mm Hg on previous visits.  Overall she 
feels well.

• Current Meds:

• Prenatal vitamins

• Exam:

• Well appearing woman in no distress

• VS: BP 134/84 mm Hg, recheck 138/88 mm Hg

• PE: Unremarkable

CASE #2:
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A. Monitor blood pressures at home, treat if BP>160/110 mm Hg

B. 24 hour ambulatory blood pressure monitor to assess BPs

C. Give aspirin to prevent preeclampsia

D. Start antihypertensive therapy with target BP <130/80 mm Hg

BASED ON CURRENT GUIDELINES YOU RECOMMEND:
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• Hypertension is common during pregnancy and if untreated can be 
associated with significant morbidity and mortality

• Hypertension during pregnancy is defined as BP>140/90 mm Hg
• New treatment threshold is BP>140/90 mm Hg (ACOG)

• Results of CHAP Trial indicate more aggressive BP lowering may reduce 
adverse maternal and fetal outcomes without greater risks to mother 
or baby

• First line antihypertensive therapies for pregnancy are labetalol and 
nifedipine

TAKE HOME POINTS



4343

• Preeclampsia is a medical emergency that requires prompt 
intervention

• Pregnancy related disorders are associated with increased CVD risk

• Low dose aspirin can prevent preeclampsia and other pregnancy 
related disorders (preterm birth, growth restriction, perinatal 
mortality) in moderate-high risk women

• Pregnancy associated conditions should be included for ASCVD 
risk stratification and a complete pregnancy history should be 
obtained

TAKE HOME POINTS
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• Special thanks to Dr. Natalie Bello, Cedars-Sinai Hospital, for 
providing use of her slides for this talk
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THANKS!

Eugene Yang, MD, MS, FACC 
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