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ABSTRACT

Chronic hypertension complicates 1 to 2% of pregnancies and significantly

increases maternal and fetal morbidity. This review presents a patient case

of severe chronic hypertension with multiple comorbidities, requiring 5

antihypertensive agents for blood pressure control, culminating in pre-

term delivery for fetal compromise. We discuss current definitions, risks,

treatment options, and key clinical trials (Chronic Hypertension and

Pregnancy, Hypertension and Preeclampsia Intervention Trial at Near

Term-II) for the management of hypertension in pregnancy, highlighting

gaps in the management of severe, refractory cases of chronic

hypertension.

CASE PRESENTATION

A 37-year-old gravida 3, para 2-0-0-2 woman presented as a late transfer to mater-

nal-fetal medicine (MFM) at 18 weeks’ gestation because of chronic hypertension.

She hadmultiple comorbidities, including stage IV chronic kidney disease (CKD),

a history of non-ST-elevation myocardial infarction, obesity, and 2 prior term

cesarean deliveries. Her prior pregnancies were complicated by gestational hyper-

tension, which did not resolve after her second pregnancy, thus becoming chronic

hypertension. During this pregnancy, her chronic hypertension was suboptimally

controlled on 3 oral antihypertensive medications: labetalol, nifedipine, and meth-

yldopa. Despite adherence to this regimen, she exhibited severe-range blood
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ABBREVIATIONS

CHAP Chronic Hypertension and
Pregnancy

CKD chronic kidney disease
FGR fetal growth restriction
MFM maternal-fetal medicine
UA umbilical artery
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pressures at multiple prenatal visits during the first and

early second trimesters. She was prescribed low-dose

aspirin for preeclampsia risk reduction, which she had been

taking during pregnancy. Baseline preeclampsia laboratory

tests were within normal limits except for an elevated cre-

atinine level of 1.9 mg/dL, consistent with her CKD. A

24-hour urine protein collection was elevated at 342 mg,

also consistent with her underlying renal disease.

The patient was counseled by MFM on blood pressure

goals as well as the risks of chronic hypertension and stage

IV CKD during pregnancy. She was also counseled on the

risks of worsening renal function, fetal growth restriction

(FGR), placental abruption, superimposed preeclampsia,

antenatal hospitalization, and the possible need for preterm

delivery. Antihypertensive medications were slowly titrated

throughout the second trimester. At 24 weeks and 2 days’

gestation, the patient presented for a routine prenatal visit

and was noted to have persistently severe-range blood pres-

sures. She received a one-time dose of an immediate-acting

antihypertensive and was referred to labor and delivery triage

for further evaluation, to be evaluated for superimposed pre-

eclampsia, and to optimize her antihypertensive manage-

ment. She was subsequently admitted to the inpatient

antepartum service.

During her hospital stay, she received betamethasone for

fetal benefit and underwent cardiology and nephrology con-

sultations. Given her labile blood pressures, hydralazine

was added as a fourth antihypertensive agent. Persistent

episodes of severe-range hypertension necessitated further

intervention, leading to the initiation of hydrochlorothia-

zide, her fifth antihypertensive agent, which successfully

stabilized her blood pressure. She was discharged home

at 26weeks and 1 day of gestation with improved blood pres-

sure control.

At 27 weeks and 2 days’ gestation, an ultrasonography

revealed severe FGR, less than the third percentile, and

abnormal umbilical artery (UA) Doppler studies demonstrat-

ing intermittent reverse end-diastolic flow, consistent with

placental insufficiency. The patient was readmitted for

inpatient surveillance and blood pressure control. Given

her preterm gestational age, expectant management was rec-

ommended. Subsequently, UA Doppler studies showed per-

sistent reverse end-diastolic flow, and she was given a second

course of betamethasone.

At 28 weeks and 6 days’ gestation, UA Doppler studies

demonstrated both persistent reverse end-diastolic flow

and abnormal ductus venosus findings, indicating a high

fetal risk for intrauterine demise. After a thorough risk-ben-

efit discussion, the patient was transferred to labor and deliv-

ery for cesarean delivery.

MATERNAL OUTCOME

On arrival to labor and delivery, magnesium sulfate was ini-

tiated for fetal neuroprotection. The fetal heart tracing

quickly deteriorated with recurrent decelerations, necessitat-

ing urgent transfer to the operating room. She underwent an

uncomplicated repeat classical cesarean delivery.

Postpartum, she was discharged in stable condition on a

blood pressure regimen of 5 agents: hydrochlorothiazide,

nifedipine, labetalol, hydralazine, and methyldopa.

Pathologic examination of the placenta revealed a placental

weight below the 10th percentile for gestational age, distal vil-

lous hypoplasia, and decidual arteriopathy, consistent with

maternal vascular malperfusion and chronic hypertension.

Neonatal Outcome

A liveborn male infant was born weighing 910 g (14th per-

centile) with Apgar scores of 5, 7, and 7 at 1, 5, and 10minutes,

respectively. The infant was admitted to the neonatal inten-

sive care unit for respiratory distress syndrome and prema-

turity management. The neonate initially required

mechanical ventilation but required transfer to a higher-level

intensive care unit for evaluation of a vascular malformation

in the left lower extremity.

DISCUSSION

Recent guidelines from the American College of

Obstetricians and Gynecologists and the Society for MFM

emphasize the importance of blood pressure control in preg-

nancy. Updated recommendations provide evidence-based

management strategies for optimizing maternal and fetal

outcomes.1,2 We have summarized some of these guidelines

in Figure 1.

Hypertensive disorders complicate up to 15% of preg-

nancies in the United States.3 Blood pressure typically

declines in early pregnancy, given physiologic changes

with reduced vascular resistance, reaching a nadir in the

second trimester, followed by a gradual rise toward base-

line in the third trimester.1 During pregnancy, elevated

blood pressure is traditionally defined as systolic blood

pressure greater than 140 mm Hg and/or diastolic blood

pressure greater than 90 mm Hg. Elevated blood pressure

during pregnancy is classified as shown in Table 1. The

discussion below will primarily focus on chronic

hypertension.

Chronic hypertension is typically diagnosed before preg-

nancy or during the first half of pregnancy, before 20 weeks’

gestation. Chronic hypertension affects 0.9 to 1.5% of preg-

nancies in the US.1 Many pregnant patients may not be

aware that they have a diagnosis of chronic hypertension
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until pregnancy, when they undergo frequent, routine

blood pressure screening. Up to 90% of pregnant patients

with chronic hypertension have essential hypertension.4

Patients with severely elevated blood pressure or who

require multiple antihypertensive medications for control

warrant workup for secondary causes of hypertension, like

underlying renal or endocrine disease. A list of some pos-

sible causes of secondary hypertension, and the evaluation

that can be completed during pregnancy, is provided in

Table 2. The evaluation of secondary causes of hypertension

during pregnancy may be limited by the physiological

changes of gestation, diagnostic constraints (eg, radiation

exposure, altered hormone levels), and the need to balance

benefit in the pregnant person with fetal safety.

Pregnant patients with chronic hypertension are at

increased risk for superimposed preeclampsia, placental

abruption, stroke, myocardial infarction, and end-organ dis-

ease. The risk of superimposed preeclampsia is approxi-

mately 20 to 50%, rising to 75% in patients with

preexisting CKD.1 Preeclampsia not only significantly

increases the risk of morbidity of the pregnant patient but

also increases the risk of iatrogenic preterm birth. The risk

of developing preeclampsia can be reduced by starting

patients with chronic hypertension on low-dose aspirin at

DIAGNOSIS
BP ≥140/90 mmHg before 20 weeks‘ gesta�on → Chronic Hypertension

Assess for secondary causes

BASELINE EVALUATION
Obtain preeclampsia laboratory tests, renal func�on tests, fetal ultrasound

Start aspirin by 12 weeks‘ gesta�on

MEDICAL MANAGEMENT
Start Labetalol, Nifedipine (1st line)

Add Hydralazine, Methyldopa, if needed
Treat mild HTN per CHAP trial

SURVEILLANCE
Obtain serial fetal growth ultrasounds

Obtain fetal Doppler ultrasounds
Monitor for superimposed preeclampsia

DELIVERY PLANNING
Well-controlled: delivery at >38 weeks‘ gesta�on

With complica�ons: delivery at <37 weeks‘ gesta�on
Severe/fetal compromise: early delivery

FIGURE 1. Management of chronic hypertension in pregnancy: evaluation, treatment, and delivery timing.
Abbreviations: CHAP, Chronic Hypertension and Pregnancy; HTN, hypertension.

TABLE 1. Classification of Elevated Blood Pressure
During Pregnancy

Classification Criteria Timing

Chronic
hypertension

BP ≥140/90 mmHg on 2
occasions >4 h apart

Before pregnancy
or before
20 wks’
gestation

Gestational
hypertension

BP ≥140/90 mmHg on 2
occasions >4 h apart

After 20 wks’
gestation

Preeclampsia BP ≥140/90 mmHg with
new-onset proteinuria or
end-organ dysfunction

Typically, after
20 wks’
gestation

Preeclampsia
with severe
features

BP ≥160/110 mmHg or
evidence of end-organ
damage

Typically, after
20 wks’
gestation

Abbreviations: BP, blood pressure; Hg, mercury.

TABLE 2. Causes of Secondary Hypertension and
Possible Workup During Pregnancy

Cause of Secondary
Hypertension Possible Workup During Pregnancy

Renal disease Serum creatinine, urinalysis

Renal artery stenosis Renal ultrasonography with Doppler

Hyperaldosteronism Serum aldosterone and renin

Coarctation of the aorta Delayed lower extremity pulses,
differential in upper and lower
extremity BP; consider echocardiogram

Thyroid disease Serum TSH and T4
Cushing’s syndrome Midnight serum or salivary cortisol, 24-h

urine cortisol

Pheochromocytoma 24-h urine fractionated metanephrines

Abbreviations: T4, thyroxine; TSH, thyroid-stimulating hormone.
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12 weeks’ gestation. This recommendation is made by both

the American College of Obstetricians and Gynecologists

and the United States Preventive Services Task Force.1,5

Fetal adverse outcomes are thought to be secondary to utero-

placental insufficiency, including FGR, or directly related to

increased morbidity from iatrogenic preterm birth. Adverse

outcomes in the pregnant person and fetus associated with

poorly controlled blood pressure during pregnancy are listed

in Table 3.

A variety of antihypertensive medications are used dur-

ing pregnancy. Labetalol and Nifedipine are first-line agents

during pregnancy, with hydralazine as a common alterna-

tive.6,7 Methyldopa has many data supporting its safety dur-

ing pregnancy, but it is less commonly used because of

limited availability.6,7 In acute severe hypertension, intra-

venous labetalol or hydralazine, as well as oral immedi-

ate-acting nifedipine, provide rapid blood pressure

control during a hypertensive emergency. Some of the

agents used in pregnancy are highlighted in Table 4, with

their theoretical risks based on available animal models

or limited human studies.

In the case of severe or refractory hypertension, addi-

tional antihypertensives may be considered despite limited

safety data. Consultation with MFM, cardiology, and/or

nephrology prior to initiation is recommended to consider

the benefits and potential risks of medications with limited

safety data during pregnancy. Typically, blood pressure

control will be of paramount importance even if data

regarding certain medication use during pregnancy are

limited, as the risks of poorly controlled hypertension

are often greater and more severe than the small or theo-

retical risks of certain medications, as demonstrated in

Tables 3 and 4.

Historically, permissive hypertension was practiced in

pregnancy to avoid the theoretical concern for causing

iatrogenic uteroplacental insufficiency and FGR. However,

the recent Chronic Hypertension and Pregnancy (CHAP)

trial evaluated the treatment of mildly elevated blood pres-

sure in pregnancy. This landmark study demonstrated

improved pregnancy outcomes without increasing the inci-

dence of small-for-gestational-age infants, supporting earlier

and more proactive blood pressure management.8 These

findings suggest that the adverse outcomes associated with

chronic hypertension are more likely due to the disease itself

rather than themedications used to treat it. As a result, a shift

in the paradigm has occurred wherebyMFM physicians sup-

port tighter blood pressure control to improve outcomes in

both the pregnant patient and fetus.

In addition to the CHAP trial, the Hypertension and

Preeclampsia Intervention Trial at Near Term-II trial has pro-

vided valuable insights into the timing of delivery in hyper-

tensive pregnancies, demonstrating improved outcomes of

pregnant persons without increasing neonatal complications

when delivery is considered at 37 weeks’ gestation.9 In gen-

eral, patients with well-controlled chronic hypertension dur-

ing pregnancy can be delivered close to term after 38 weeks’

gestation, but earlier delivery is often necessary for patients

with more severe disease.

As demonstrated by this case, chronic hypertension can

be a significant burden during pregnancy, increasing mor-

bidity in both the pregnant patient and fetus. Appropriate

treatment of elevated blood pressure using antihyperten-

sive medication likely reduces these risks. More data are

needed for cases of severe hypertension requiring multi-

ple, less frequently studied medications. Limitations of

TABLE 3. Risks to the Pregnant Person and Fetus of
Poorly Controlled Chronic Hypertension

Pregnant Person Fetal

Superimposed preeclampsia and/or
eclampsia

FGR

Placental abruption Low birth weight

End-organ disease (MI, renal failure, stroke,
seizure, etc)

Iatrogenic preterm
delivery

Gestational diabetes Intrauterine fetal
demise

Cesarean delivery Neonatal demise

Postpartum hemorrhage Complications of
prematurity

Death

Abbreviations: FGR, fetal growth restriction; MI, myocardial infarction.

TABLE 4. Antihypertensive Medications Used During
Pregnancy

Medication Risk

Labetalol Theoretical risk of FGR

Nifedipine Theoretical risk of FGR

Hydralazine Theoretical risk of FGR

Methyldopa Theoretical risk of FGR

Metoprolol, other beta
blockers

Data similar to labetalol, not as
well-studied

Amlodipine, other calcium
channel blockers

Data similar to nifedipine, not as
well-studied

Hydrochlorothiazide Theoretical risk of volume depletion
leading to FGR; not supported by
meta-analyses

Furosemide Data similar to HCTZ

Prazosin Not well-studied, case series with
outcomes no different than the
general population

Clonidine Dizziness and dry mouth in the
pregnant patient

Abbreviations: FGR, fetal growth restriction; HCTZ, hydrochlorothiazide.
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the CHAP trial include the exclusion of patients with

severe, persistent hypertension, like the patient in the pre-

sented case.8

Clinical Pearls

• Initiate low-dose aspirin by 12 weeks’ gestation in pregnant

patients with chronic hypertension to reduce the risk of

preeclampsia.1,5

• The CHAP trial supports treating mild chronic hyperten-

sion during pregnancy to improve outcomes in pregnant

patients and the fetus, without increasing the risk of

small-for-gestational-age infants.8

• Close fetal surveillance and consideration of early delivery

are warranted in pregnant patients with chronic hyperten-

sion who develop FGR, abnormal Dopplers, or signs of pla-

cental insufficiency.

• Pregnant patients requiring multiple antihypertensive

medications or those with severe-range blood pressures

should be monitored closely; adverse outcomes are more

likely due to underlying disease severity rather than the

antihypertensive therapy itself.

• Collaborative care involving MFM, cardiology, and/or

nephrology is often necessary for patients with complex

or refractory hypertension.

CONCLUSION

Hypertensive disorders of pregnancy are associated with

long-term cardiovascular disease in pregnant people, and

further research is needed to explore the long-term outcomes

of neonates born to birthing parents with poorly controlled

hypertension.10–12 Additional studies examining placental

pathology and its correlation with neonatal complications

may further enhance our understanding of hypertensive

pregnancy outcomes.13

This case highlights the challenges of managing chronic

hypertension during pregnancy, particularly in patients

with multiple comorbidities. Severe-range blood pressure

control is critical to minimizing morbidity in pregnant

patients and the fetus. Although the CHAP trial supports

treatment of mild hypertension, additional data are needed

to guide management in severe, refractory hypertension.8

This patient’s adverse fetal outcomes were likely secondary

to chronic hypertension rather than antihypertensive

therapy. Optimal blood pressure control in pregnancy

remains a balance between the safety of the pregnant per-

son and fetal well-being. Achieving optimal blood pressure

control during pregnancy requires balancing cardiovascular

protection in the pregnant patient with gestational age and

fetal well-being.

American Board of Pediatrics
Neonatal-Perinatal Content
Specification
• Know assessment of fetal well-being.

• Understand delivery modalities and their complica-
tions, including birth trauma.

• Recognizematernalmedical disorders andmedications
affecting the fetus and newborn infant.
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