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PHYSICAL EXAMINATION
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.~ CARDIOVASCULAR CHANGES IN PREGNANCY

S—

« The major pregnancy-related hemodynamic changes include increased cardiac output,
expanded blood volume, and reduced systemic vascular resistance and blood pressure.
These changes contribute to optimal growth and development of the fetus and help to
protect the mother from the risks of delivery, such as hemorrhage.
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~— BLOOD PRESSURE CHANGES IN PREGNANCY

S—

» Systolic and diastolic blood pressure (BP) typically fall early in gestation and are about 5
to 10 mmHg below baseline in the second trimester, declining to a mean of
about 105/60 mmHg. In the third trimester, blood pressure gradually increases and may
normalize to nonpregnant values by term.

« The fall in BP is induced by a reduction in systemic vascular resistance (SVR), which in
pregnancy appears to parallel changes in afterload
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DDX FOR HYPERTENSIVE DISORDERS OF
PREGNANCY

Gestational hypertension
Preeclampsia

Preeclampsia with severe features
Eclampsia

HELLP syndrome

Chronic (preexisting) hypertension
Chronic hypertension

With superimposed preeclampsia

Chronic hypertension with superimposed preeclampsia with severe features
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~  CHRONIC HYPERTENSION IN PREGNANCY

* In pregnant patients, chronic hypertension (also called preexisting hypertension) can be defined
as hypertension known to be present before Conception or first recognized before 20 weeks of
gestation. In patients with a previous pregnancy complicated by gestational hypertension,
Hypertension that persists 12 or more weeks after giving birth is also classified as chronic.

* Blood pressure criteria for hypertension in pregnancy are:

* Hypertension — systolic blood pressure 2140 mmHg, diastolic blood pressure 290 mmHg, or both.

» Severe hypertension — systolic blood pressure 2160 mmHg, diastolic blood pressure 2110 mmHg,
or both.



EPIDEMIOLOGY

* Among pregnant individuals in the united states, the prevalence of chronic hypertension was 2.3
percent in 2019. The prevalence has increased severalfold in recent decades, largely related to
increasing maternal age and increasing obesity in the population. The prevalence is twofold

higher in pregnant black individuals compared with pregnant white individuals (4.3 versus 2
percent).
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~_“RISKS OF CHRONIC HYPERTENSION IN PREGNANCY

S—

Chronic hypertension and cardiovascular disease are among the leading causes of maternal and fetal/neonatal
morbidity and mortality . superimposed preeclampsia, which develops in 13 to 40 percent of pregnant individuals
with chronic hypertension, increases the risk of adverse outcomes.

Maternal risks:

Acute kidney failure — 5.9 per 1000 deliveries

Pulmonary edema — 1.5 per 1000 deliveries

Superimposed preeclampsia — 13 to 40 percent

In-hospital mortality — 0.4 per 1000 deliveries

Stroke/cerebrovascular complications — 2.7 per 1000 deliveries

Cesarean birth — Estimated prevalence 41.4 percent

Placental abruption

Postpartum hemorrhage -/

Gestational diabetes — 8.1 percent |

Hospitalization — Mean inpatient length of stay for chronic hypertension without preeclampsia 5.4 days and 12.7 days
for superimposed preeclampsia; odds of length of stay >6 days. /
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_ RISKS OF CHRONIC HYPERTENSION IN PREGNANCY

Fetal/neonatal risks:

* Perinatal mortality — perinatal mortality is two to four times higher in pregnancies complicated

by chronic hypertension compared with
* Preterm birth, low birth weight, neonatal intensive care unit admission
* Small for gestational age

e Congenital malformations



PRECONCEPTION CARE

Counseling

Consideration of secondary causes of hypertension
Laboratory tests

Cardiac evaluation

Blood pressure management

Modifiable risk factors



——4 PRENATAL CARE AND DELIVERY

Baseline clinical evaluation, laboratory testing, and preeclampsia prophylaxis:

* Clinical evaluation should include baseline blood pressure and heart rate and a general physical
examination, including cardiopulmonary auscultation and evaluation for any signs of cardiac
dysfunction (ie, cyanosis, hepatomegaly, jugular venous distention, pulmonary edema)

* In addition to routine prenatal laboratory testing, the following laboratory tests are
recommended:

* Creatinine
* Urine protein/creatinine ratio or 24-hour urine protein

* We also obtain liver transaminases (aspartate aminotransferase and alanine aminotransferase) and a
platelet count as a baseline



PRENATAL CARE AND DELIVERY <

If not assessed within one year prior to conception, transthoracic echocardiography or a twelve-lead
electrocardiogram is suggested for patients with long-standing hypertension, based on age or poorly
controlled hypertension for more than four years.

Accurate gestational dating is particularly important given the increased risks for growth restriction
and indicated preterm birth in patients with chronic hypertension. Whether to perform a dating
ultrasound examination in the first trimester or wait until the time of the 18- to 20-week fetal
anatomic survey depends on the clinician's confidence in the menstrual dates.

Low-dose aspirin is recommended after 12 weeks of gestation for preeclampsia prophylaxis as these
patients are at high risk of developing the disease . Based on the existing evidence and dose
availability in the united states, we use 81 mg daily. Some have advocated higher doses (100 to 150
mg daily) based on a meta-analysis of eight trials ; however, there was significant heterogeneity and
none of the trials directly compared the higher doses with 81 mg.

Initiation and discontinuation of antihypertensive therapy, as appropriate, which is discussed below. /

A - )



DIET AND GESTATIONAL WEIGHT GAIN

e Patients should be encouraged to meet gestational weight gain targets that are appropriate for
their body mass index . in particular, excessive gestational weight gain should be avoided
because increased adiposity is strongly associated with higher blood pressure. Excessive
gestational weight gain can also lead to significant postpartum weight retention.

* There is minimal information on the effects of initiating a low salt or dietary approaches to stop
hypertension (dash) diet before pregnancy or continuing it throughout pregnancy . however,
these are healthy dietary approaches and would be reasonable to continue during pregnancy.



ONGOING MATERNAL MONITORING

* Blood pressures should be measured with the appropriate sized cuff, proper positioning, and
after a five-minute rest period; ideally, a blood pressure cuff that has been validated in
pregnancy should be used . home blood pressure monitoring is generally reliable , useful for
complementing office visits, and may reduce office visits and the need for hospitalization

e Patient education on the symptoms and signs of preeclampsia and clear instructions about
when to contact providers are essential. Symptoms of persistent and/or severe headache, visual
changes (scotomata, photophobia, blurred vision, or temporary blindness [rare]), right upper
guadrant or epigastric pain, new onset of nausea or vomiting in the third trimester, new onset of

shortness of breath, altered mental status, or vaginal bleeding warrant additional investigation.
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— BLOOD PRESSURE MANAGEMENT

_, Severe hypertension

e — Regardless of etiology (chronic hypertension, gestational hypertension, preeclampsia), there
is consensus among medical organizations that severe maternal hypertension (systolic blood
pressure 2160 mmHg or diastolic blood pressure 2110 mmHg) should be pharmacologically
treated in a timely manner to reduce the risk for maternal cerebrovascular, cardiac, and renal

events, as well as death

* The general principle is to gradually lower blood pressure below the severely elevated range and
into the mildly elevated range, thereby avoiding an acute reduction in uterine artery blood flow.
The optimal blood pressure target for maintenance therapy after this initial reduction is less
clear. We believe a target blood pressure range of 120 to 139/80 to 89 mmHg is reasonable.

* The choice of medication is based on need for acute versus chronic treatment of blood
pressures as well as safety. Medications used for acute lowering of blood pressure in pregnancy

include \/
~ =

=
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— BLOOD PRESSURE MANAGEMENT

*) " NONSEVERE HYPERTENSION
PATIENT SUBGROUPS:

* Patients not on antihypertensive therapy and with no end-organ disease — for patients with chronic
hypertension not on antihypertensive therapy and with no end-organ involvement, we recommend initiating
treatment at blood pressure threshold of 140/90 mmHg using the fewest medications at the lowest effective
dose to achieve this goal.

* Patients on antihypertensive therapy and with no end-organ disease — for patients with nonsevere
hypertension on antihypertensive therapy with no end-organ involvement, our decision making is
individualized. For most women with well-controlled blood pressures on an antihypertensive
medication regimen with a good safety profile, it is reasonable to continue medications to decrease
the occurrence of severe hypertension. A target blood pressure range of 120 to 139/80 to 89 mmHg is
reasonable .

» Patients with end-organ disease — for patients with nonsevere hypertension and end-organ involvement, such as ~*
heart or kidney disease, blood pressure management is paramount as uncontrolled hypertension may be

associated with significant morbidity. After initiation of therapy, at a minimum, it is desirable to maintain blood 4
pressure at 120 to 139/80 to 89 mmHg; whether lowering blood pressure to a "normal" level (ie, <120/80 mmHg)
would confer maternal benefit is unresolved o’ /
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w7/ BLOOD PRESSURE MANAGEMENT

NONSEVERE HYPERTENSION
CHOICE OF DRUG AND DOSING :

* In patients with nonsevere hypertension, our preference is to start treatment with either labetalol, a long
acting calcium channel blocker (eg, extended-release nifedipine), or methyldopa .The dose is increased if at
least two blood pressure measurements remain elevated. If maximum doses of one drug are ineffective to
achieve the goal blood pressure range as discussed above, then a second or third drug can be added. It is
important to closely monitor patients in whom blood pressure is not responding well to antihypertensive
therapy since this may be a sign of preeclampsia.



'

. ACOG suggested the following approach for delivery of patients with chronic
hypertension :

e >38+0 to 39+6 weeks of gestation for patients not requiring medication

e >37+0 to 39+0 weeks for patients with hypertension controlled with medication

* 34+0 to 36+6 weeks for patients with severe hypertension that is difficult to control
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Summary of pregnancy care for women with chronic hypertension !1-3!

Preconception or first prenatal visit

B Obtain baseline laboratory tests: Creatinine, urine protein to creatinine ratio (or 24-hour urine for total
protein), and complete blood count should be obtained in all patients. Electrolytes are obtained in patients
with renal dysfunction.

B Liver transaminases (AST/ALT) and platelet count are optional and useful if the patient exhibits symptoms
of preeclampsia later in pregnancy. Obtain additional baseline testing, as appropriate, based on past
medical history and comorbid conditions: Transthoracic echocardiogram or 12-lead ECG, testing for
secondary causes of hypertension if high suspicion.

B Review and optimize antihypertensive and other medications. Angiotensin converting enzyme inhibitors
and angiotensin receptor blockers should be discontinued before pregnancy since they have been
associated with fetal malformations.

B Evaluate for other comorbidities (eg, diabetes testing, obesity, cigarette smoking) and manage as

appropriate.
B Recommend home blood pressure monitoring.
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Determine estimated date of delivery; ultrasound estimation is generally superior to dating based on the
menstrual history if uncertain.

B At 12 to 16 weeks of gestation, begin daily low-dose aspirin (if no contraindications) to reduce risk for
B At each prenatal visit and at least monthly, measure blood pressure (perform more often if suboptimally
controlled).

B After 20 weeks of gestation, discuss the signs and symptoms of preeclampsia and when to contact a health
B At 28 to 32 weeks of gestation, order ultrasound examination every 3 to 4 weeks to evaluate fetal growth.
B At 32 weeks of gestation, begin fetal testing with NSTs or BPPs.

B At 3840 to 39+ 6 weeks of gestation, plan induction of labor in patients with well-controlled blood

pressure without medications.

B At 3740 to 3940 weeks of gestation, plan induction of labor in patients with well-controlled blood
pressure on medications; induction is performed sooner for patients with standard indications for
induction {eg, superimposed preeclampsia).




Postpartum care
B Evaluate blood pressure 3 to 10 days postpartum and more frequently if home blood pressures can be
performed.

B Discuss blood pressure goals after delivery, signs and symptoms of postpartum preeclampsia and severe
hypertension, and when to contact a health care provider.

Encourage breastfeeding. If breastfeeding, prescribe medications with the best safety profile for the infant.
Discuss future pregnancy risks, importance of planned pregnancy, and long-term cardiovascular risks.

Ask patient to follow up with her primary care provider for ongoing management of chronic hypertension.
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QUATERNARY PREVENTION



PRIMORDIAL PREVENTION
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PRIMARY PREVENTION
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SECONDARY PREVENTION
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TERTIARY PREVENTION
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QUATERNARY PREVENTION
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