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Objectives

• To discuss chronic mild to moderate hypertension control and goal levels based 
on the CHIPs and CHAPs studies

• To discuss the pharmacology of mild to moderate hypertension control

• Review preeclampsia pharmacological control

• Demonstrate order sets and protocols utilized at Billings Clinic to address acute 
preeclampsia control

• Review information about possible future states of hypertension control in 
pregnancy



Pregnancy Hypertension and 
Complications

• 10% of pregnancies have hypertension

• 1% have preexisting hypertension

• 5-6% of pregnancies with hypertension will not have proteinuria

• 2-8% of pregnancies will develop preeclampsia

• 20-50% of pregnancies with chronic hypertension may develop superimposed preeclampsia

• 16% of maternal deaths associated with hypertension

• Hypertension in pregnancy is associated with 3-5x risk for:
• Placental abruption, preeclampsia, preterm birth, small for gestational age birth weight, and perinatal death

• Hypertension is pregnancy is also associated with 5-10x risk for:
• Maternal heart failure, death, pulmonary edema, acute kidney injury/failure and stroke

• In non-pregnant patients, treatment is recommended when BP exceeds 140/90 (2017 ACC/AHA)

• Treatment in pregnancy has shown reduction of severe hypertension, but fails to improve maternal, 
fetal, or neonatal outcomes

• Tight control of BP has been associated with poor fetal growth and well being, especially when 
atenolol is utilized as a treatment

• Consensus to treat pregnancy with severe hypertension (>160/110)



Pregnancy Hypertension and 
Complications

• Most recent ACOG bulletin on chronic hypertension #203(2019) recommends:
• If pt meets ACC and AHA criteria for stage 1 hypertension (systolic 130-139, diastolic 80-

89) prior to pregnancy, patient should continue appropriate therapy
• For patients who have not previously met this level consider a conservative approach and 

utilize higher degree of observation
• New diagnosis stage 1 hypertension in pregnancy doesn’t require medications based on 

this bulletin

• There has been a 20 week cutoff in pregnancy
• Hypertension prior to this has been attributed to chronic hypertension
• Hypertension after 20 weeks is attributed to preeclampsia or gestational hypertension

• A confounder in the diagnosis of hypertension during pregnancy
• A physiologic decrease in vascular resistance(30%) begins at 7wks, it peaks at 16-18wks
• This reduction in vascular resistance can cause a 10% reduction in BP
• BP typically returns to pre-pregnancy levels in the 3rd trimester



Recent Studies and Literature
• CHIPS - Control of hypertension in pregnancy – Magee, L.A., et.al NEJM 2015 paper

• Less tight vs tight control of hypertension in pregnancy – paper looked at 987 women, singleton pregnancy, with 
gest age of 14-34wks,  less tight (control group) diastolic goal was 100mmHG, while tight control (experimental 
group) had a diastolic goal of 85mmHG.

• Primary outcome – pregnancy loss or NICU care required for more than 48 hours – no difference
• Secondary outcomes – no difference in SGA, Severe hypertension was found less often in tight control group
• Observed BP mean, Less tight vs tight from randomization to delivery 138.8/89.9 vs 133.1/85.3,  Primary 

medication was labetalol (~69%)



Recent Studies and Literature
• ACOG Bulletin #203– Chronic Hypertension in Pregnancy, Vidaeff, A., et. Al 2019

• Review article discussing management of chronic hypertension in pregnancy considering the 2017 
ACC/AHA recommendations of treating non-pregnant patients with stage 1 hypertension = BP 
>130/80, Stage 2 hypertension =BP>140/90,  but less than severe hypertension = BP >160/110

• Article discusses the lack of evidence for treating BP in chronic hypertension < severe range = BP 
>/= 160/110

• If a woman has been started on medications prior to pregnancy it is reasonable to continue 
treatment, it may also be reasonable to stop therapy especially during the first 2 trimesters if BP 
is not within severe range

• Noted CHIPS study and that the only difference between tight and less tight was higher incidence 
of severe range BP in the less tight control group.  Mentioned the CHAPS study was in progress. 
Noted 2014 Cochrane review showing  evidence for treatment of mild to moderate hypertension 
remains unclear

• States initiation of medication is recommended for chronic hypertension with BP > 160/110,  but 
allows for initiation with lower BP with comorbidities

• Recommends:
• BP correction to target BP >120/80 for maintenance of uteroplacental blood flow
• Initiation of 81 mg aspirin for those at risk of preeclampsia with gestational age between 12-28 wks



Recent Studies and Literature
• ACOG Bulletin #203– Chronic Hypertension in Pregnancy, Vidaeff, A., et. Al 2019

Normal Systolic/diastolic <120/80

Elevated Systolic/diastolic  = 120-129/80

Stage 1 Hypertension Systolic/diastolic = 130-139/80-89

Stage 2 Hypertension Systolic/diastolic >140/90

AHA/ACC 2017 Hypertension Diagnostic Criteria Risks of chronic hypertension in pregnancy

Maternal Risks Fetal Risks

Death Stillbirth or perinatal death

Stroke Growth restriction

Pulmonary Edema Preterm birth

Renal insufficiency and failure Congenital anomalies 

Myocardial infarction

Preeclampsia

Placental abruption

Cesarean delivery

Postpartum hemorrhage

Gestational diabetes



Recent Studies and Literature
• ACOG Bulletin #203– Chronic Hypertension in Pregnancy, Vidaeff, A., et. Al 2019



Recent Studies and Literature
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Recent Studies and Literature
• ACOG Bulletin #222– Gestational Hypertension and Preeclampsia, Espinoza, J., et. Al 2020

• Many risk factors for developing preeclampsia (box1) but important to realize that preeclampsia most often 
occurs in nulliparous pregnancies with no obvious risk factors

• Preeclampsia often involves new onset hypertension after 20 weeks. It often presents with proteinuria 
(300mg/24hr, Protein to creatine ratio of 0.3, dipstick reading of 2+) but not always as some cases have other 
signs and symptoms without proteinuria

• In the setting of a BP > 140/90 any of the symptoms of HELLP syndrome are predictive of preeclampsia, other 
signs and symptoms include; right upper quadrant or epigastric pain, serum creatinine >1.1mg/dL or doubling of 
it, pulmonary edema, new headache unresponsive to medication and can't be attributed to other etiologies 



Recent Studies and Literature
• ACOG Bulletin #222– Gestational Hypertension and Preeclampsia, Espinoza, J., et. Al 2020

• Gestational hypertension – BP >/=140/90 after 20 weeks and resolves in the postpartum period
• Similar therapy and management to preeclampsia without severe features
• Outcomes generally good still an area of concern:

• Associated with adverse outcomes

• 50% of those with gestational hypertension will develop proteinuria or other organ dysfunction

• Progression is more likely  when hypertension occurs prior to 32 wks

• Aspirin use in women at risk for preeclampsia
• Low dose aspirin (81mg qday) should be started when pregnancy is between 12-28wk

• Some studies question the utility of aspirin when started after 16 wks, many other studies have found utility  regardless of when it started if it was prior to 28wks

• Higher doses of 150 mg have been tried in pt between 11-36 weeks, preeclampsia was seen in 1.6% of test group and in 4.3% of the control group



Recent Studies and Literature
• CHAPS - Chronic hypertension and pregnancy – Tita, A.T., et. al NEJM 2022 paper

• Treatment for mild chronic hypertension during pregnancy.  Study looking at 2408 women with an 
experimental group with mild chronic hypertension (Systolic>140, and/or diastolic >90) and a control group 
who was not treated unless they experienced severe hypertension(systolic>160, and/or diastolic>110).

• Patients in treatment group were prescribed labetalol or ER nifedipine, other agents were available if preferred 
by patient (amlodipine or methyldopa), dose was escalated to maximum tolerable dose prior to starting a 
second medication

• Primary outcome was a composite of preeclampsia with severe features occurring up to 2 weeks postpartum, 
preterm birth prior to 35 wks, placental abruption, fetal or neonatal death

• Secondary outcomes were; composite of maternal death, admission to ICU, birth prior to 37wks 



Recent Studies and Literature

• CHAPS - Chronic hypertension and pregnancy – Tita, A.T., et. al NEJM 2022 paper
• Primary event in 30.2% of the treatment group, and 37% of the control, p<0.001, adjusted risk ratio was 0.82 this 

leads to a number needed to treat of 15 to prevent a single outcome

• Preeclampsia with severe features 23.3% in treatment and 29.1% in control

• Of note fetal size of less than 10th percentile was 11.2% in treatment and 10.4% in control similar findings for 
infants found in the 5th percentile of weight for gestational age



Recent Studies and Literature

• CHAPS - Chronic hypertension and pregnancy – Tita, A.T., et. al NEJM 2022 paper
• This study confirms the findings of the CHIPS study finding there no differences between group difference in NICU 

admission, neonatal weight differences or pregnancy loss

• Of note in CHAPS 47.5% of patients were black whereas in CHIPS only 12.5% were black

• CHAPS potentially had longer duration of therapy - CHAPS 15.4 wks with tx duration of 21 weeks vs CHIPS 24wks and 
12 weeks of treatment duration



Recent Studies and Literature
• Oral antihypertensives for non-severe pregnancy hypertension: systematic review network meta- and trial 

Sequential analysis – Bone, J.N., et. Al Hypertension 2022
• The study had two aims; 1 to perform a large meta-analysis for non- severe hypertension in pregnancy and to perform analysis to 

estimate future sample sizes to determine differences in outcomes of incidence of severe hypertension, safety related outcomes, fetal 
outcomes and fetal death

• The meta-analysis  involved 61 studies with 6923 women.  Outcomes were risk reduction of severe hypertension, reduction in 
proteinuria or preeclampsia,  reduction in fetal or newborn death, non-severe hypertension was 140-159/90-109

• Outcomes: Labetalol – less severe hypertension, proteinuria, perinatal death. Methyldopa – less severe hypertension.  Other 
antihypertension medications ( B-Blockers, calcium channel blockers) less severe hypertension. Labetalol better prevent severe 
hypertension compared to methyldopa.  Labetalol and CCB require fewer secondary agents

• Study population findings – for superiority studies on two different medications and their impact on severe hypertension reductions 
studies, may require 2500-10000/arm for a 20% relative risk reduction



Recent Studies and Literature
• Hypertension in pregnancy: Diagnosis, blood pressure goals and pharmacotherapy: scientific 

statement from AHA. Garovic V.D., et. Al 2022 Hypertension
• Paper argues that ACOG BP guidelines are possibly too high and leaves many women untreated, It compares 

ACOG guidelines with other institutions and countries guidelines

• Authors state this is because of 3 reasons:
• No measurable immediate or long-term health benefits of stricter BP treatment for a short duration

• Lower BP may compromise utero-placental circulation impairing fetal well being and growth

• Lack of therapeutic options with low risk of fetal adverse effects

• Authors state there are good reasons for changing the BP thresholds in the US
• Prevents the development of severe hypertension

• May prevent preeclampsia especially in populations at high risk for hypertension related adverse outcomes

• May decrease risk for neurological manifestations (headache, visual disturbance, seizure and stroke)
• Women may be at risk for these at a lower BP than the non-pregnant population

• May prolong pregnancy in women with less severe preeclampsia

• Decreasing treatment thresholds may decrease number of rushed preterm deliveries caused by high BP with preeclampsia

• More literature is emerging that exposure to high BP with first pregnancy may increase cardiovascular disease risk and that this is 
compounded by more time spent pregnant with multiple pregnancies

• This is compounded with comorbid disease states (diabetes, heart disease kidney disease, PCOS) 

• Hypertension disorders of pregnancy are associated with increased postpartum risk of both cardiovascular and neurological  disease



Recent Studies and Literature
• Hypertension in pregnancy: Garovic V.D., et. Al 2022 Hypertension
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Billings Clinic Order Sets
Magnesium

And 

Preeclampsia



Billings Clinic Order Sets -
Magnesium



Billings Clinic Order Sets –
Preeclampsia



Billings Clinic Order Sets –
Preeclampsia Reference Document



Billings Clinic Order Sets –
Preeclampsia with Labetalol



Billings Clinic Order Sets –
Preeclampsia with Nifedipine



Billings Clinic Order Sets –
Preeclampsia with Hydralazine



Billings Clinic Order Sets –
Postpartum Medication orders



Possible Future Directions
• Phenotype directed management of hypertension in pregnancy, McLaughlin K. et. Al 2022 J. 

of Amer. Heart Association
• Paper looks at potential new markers of preeclampsia, and the type of cardiovascular change to potentially 

better treat preeclampsia and better guide medication selection
• Noninvasive hemodynamic 

• First type – high cardiac output low total peripheral resistance – increase HR, SV and CO, decreased TPR – more common in late 
onset preeclampsia

• Second type – low cardiac output high TPR – decreased HR, SV, and CO increased TPR – more common in early onset 
preeclampsia

• Placental growth factor real time serum testing 
• Finds the lower the circulating levels of PIGF are the more likely the patient is to develop preeclampsia during the pregnancy

• Patients with low PIGF also demonstrate and increased risk of preterm delivery and stillbirth

• Hypertensive disorders of pregnancy and future maternal health, Hauspurg A., 2019 Current 
Hypertension Reports
• Paper advocates for better more frequent postpartum maternal management and handoff to primary care 

provider
• Potentially extend Medicaid coverage(many states stop at 60 days postpartum) to help with persistent 

hypertension monitoring and management
• US is one of few developed countries without paid parental leave



Possible Future Directions
• Phenotype directed management of hypertension in pregnancy, McLaughlin K. et. Al 2022 J. 

of Amer. Heart Association



Oral Medications

• Oral Labetalol
• MOA – non-selective beta1 and beta2 blocker, with alpha1 antagonism, decreased heart 

rate, decrease systemic vascular resistance

• ADME – tmax 1-2hr, 25% bioavail, hepatic metab, t1/2 5-8hr

• Dose – 100mg po bid, max 2400mg/day

• Adverse effects – dizziness, fatigue, decreased CO, 

• Contraindications – Asthma, diabetes (masking of hyper/hypoglycemia symptoms) 



Oral Medications

• Oral Nifedipine
• MOA – dihydropryridine calcium channel blocker – caused smooth muscle relaxation 

decreasing SVR

• ADME – Tmax 30 min IR 6hr ER, liver metab, t1/2 2 hr

• Dose – xl -10-180 mg/day 

• Adverse effects – hypotension, dizziness headache

• Contraindications – N/A



Oral Medications

• Oral hydralazine
• MOA – Vasodilator – may interfere with calcium, indirectly increases renin secretion

• ADME – peak 1-2h, metab hepatic, excretion renal, t1/2 3-7hr

• Dose – oral dosing rare – start 10mg q6h titrate to 50mg q6h

• Adverse effects – tachycardia, headache, 

• Contraindications –



Oral Medications

• Oral Aspirin
• MOA  - decreases prostaglandin synthesis and platelet aggregation

• ADME – cmax 20 min-2hr, metab systemic, excretion renal, t1/2 20-60min

• Dose – for prevention of preeclampsia 81-162mg qday

• Adverse effects – ulcer, hemorrhage, tinnitus, brochospasm

• Contraindications –



Oral Medications

• Hydrochlorothiazide
• MOA – thiazide diuretic with majority of action at distal convoluted tubule 

• ADME – excretion renal, t1/2 6-15hrs

• Dose – 12.5-50mg/day

• Adverse effects – hypotension, vertigo, hyponatremia

• Contraindications – anuria



Oral Medications

• Methyldopa
• MOA – A2 agonist causing down regulation of sympathetic tone, this decreases BP

• ADME – metab – hepatic, excretion renal

• Dose – 500-3000 mg/day, in 2-4 divided doses

• Adverse effects – dizziness, headache, sedation, heart block, hepatotoxicity elevated LFT

• Contraindications – liver disease



IV/oral preeclampsia Medications

• Labetalol
• MOA – non-selective beta1 and beta2 blocker, with alpha1 antagonism, decreased heart 

rate, decrease systemic vascular resistance

• ADME –hepatic metab, t1/2 5-8hr

• Dose – 20-80mg/dose, max daily dose 300mg

• Adverse effects – dizziness, fatigue, decreased CO, 

• Contraindications – Asthma, diabetes (masking of hyper/hypoglycemia symptoms) 



IV/oral preeclampsia Medications

• Nifedipine
• MOA – dihydropryridine calcium channel blocker – caused smooth muscle relaxation 

decreasing SVR

• ADME – Tmax 30 min IR 6hr ER, liver metab, t1/2 2 hr

• Dose – xl -10-180 mg/day 

• Adverse effects – hypotension, dizziness headache

• Contraindications – do not administer sublingual 



IV/oral preeclampsia Medications

• MOA – Vasodilator – may interfere with calcium, indirectly increases renin secretion

• ADME –metab hepatic, excretion renal, t1/2 3-7hr

• Dose – 5-10mg with max of 30mg/24hr – increased risk of maternal/fetal tachycardia

• Adverse effects – tachycardia, headache, 

• Contraindications –



IV/oral preeclampsia Medications

• Magnesium
• MOA - antagonism of calcium channels preventing neuron/muscle signal propagation/ 

contraction -

• Dose – 4-6 gm load followed by 1-2gm/hour infusion

• Adverse effects – Magnesium toxicity – peripheral tingling, hyporeflexia, smooth 
muscle/ diaphragm paralysis

• Contraindications –


