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Ve MOOMS 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



¥ MOMS Pregnancy Hypertension and
Complications

@ Maternal Support

* 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

e 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)
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* 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 3" trimester
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. CHIPS Control of hypertension in pregnancy — Magee, L.A., et.al NEJM 2015 paper

Less tight vs tight control of hﬁpertensmn in pregnancy — paper looked at 987 women, singleton pregnancy, with
gest age of 14-34wks, less tight (control group) diastolic goal was 100mmHG, while tlght 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%)

Table 2. Primary and Other Perinatal Outcomes.* Table 3. Secondary and Other Maternal Outcomes.* A Systolic Blood P'“"LJ" X _— |
.ess-tight control ight control
Less-Tight Tight Adjusted Odds . . 25 (N=4 a%} (NB=4 88)
Control Control Ratio lrESSATIght Tlght
Variable (N =493) (N =488) (95% Iy Control Control Adjusted Odds Ratio 204
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Stillbirth 12 (2.4) 7(14) , mm Hg
Renal failure 0 1(0.2)
Neonatal death 2 (0.4) 4 (0.8) B Diastolic Blood Pressure
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Small-for-gestational-age newborns — no.jtotal no. Severe hypertension — no. (%) 200 (40.6) 134 (27.5) 1.80 (1.34-2.38) o
e Preeclampsia — no.total no. (%) 241/493 (48.9) 223488 (45.7) 1.14 (0.88-1.47) € 15 I
Birth weight <10th percentile 79/491 (16.1) 96/488 (19.7)  0.78 (0.56-1.08) o 5
Birth weight <3rd percentile 23/491 (47) 26/488 (5.3) 0.92 (0.51-1.63) Defined only by new proteinuria¥| 148/493 (30.0) 132/488 (27.0) 1.08 (0.74-1.59) $
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o Platelet count <100x10°/liter 21/493 (4.3) 8/488 (1.6) 2.63 (1.15-6.05)
Administration of oxygen beyond the first 10 34479 (7.1) 25/477 (5.2) 1.24 (0.72-2.14) mm Hg
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* 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
* [nitiation of 81 mg aspirin for those at risk of preeclampsia with gestational age between 12-28 wks
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* ACOG Bulletin #203— Chronic Hypertension in Pregnancy, Vidaeff, A., et. Al 2019

AHA/ACC 2017 Hypertension Diagnostic Criteria

Normal

Elevated

Systolic/diastolic <120/80
Systolic/diastolic = 120-129/80

Stage 1 Hypertension Systolic/diastolic = 130-139/80-89
Stage 2 Hypertension Systolic/diastolic >140/90

Table 1. American College of Obstetricians and Gynecologists Definitions of Hypertensive

Disorders

Disorder

Definition

Hypertension in pregnancy
Severe-range hypertension

Chronic hypertension

Chronic hypertension with
superimposed preeclampsia

Systolic blood pressure =140 mm Hg or diastolic BP =90 mm Hg, or both,
measured on two occasions at least 4 hours apart

Systolic blood pressure =160 mm Hg or diastolic BP =110 mm Hg, or both,
measured on two occasions at least 4 hours apart

Hypertension diagnosed or present before pregnancy or before 20 weeks
of gestation; or hypertension that is diagnosed for the first time during
pregnancy and that does not resolve it the postpartum period

Preeclampsia in a woman with a history of hypertension before pregnancy
or before 20 weeks of gestation

Risks of chronic hypertension in pregnancy

Maternal Risks
Death
Stroke

Pulmonary Edema
Renal insufficiency and failure
Myocardial infarction
Preeclampsia
Placental abruption
Cesarean delivery
Postpartum hemorrhage

Gestational diabetes

Fetal Risks
Stillbirth or perinatal death

Growth restriction
Preterm birth

Congenital anomalies
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Table 2. Common Oral Antihypertensive Agents in Pregnancy

Table 3. Antihypertensive Agents Used for Urgent Blood Pressure Control in Pregnancy

Drug Dosage Comments Drug Dosage Comments Onset of Action
Labetalol 200-2,400 mg/d orally in two to three Potential bronchoconstrictive effects. Labetalol 10-20 mg IV, then 20-80 mg every ~ Tachycardia is less common and -2 minutes
?6‘8‘_192%gﬁes't$&?ﬂ;'rly TR Avoid in women with asthma, preexisting 10-30 minutes to a maximum cumu-  fewer adverse effects than other
g y m%‘zggg"‘a'nﬂ'sﬁgsf{ g&?:gﬁﬁ";?;g"cca%‘:':c lative dosage of 300 mg; or constant  agents.
. y ' infusion 1-2 mg/min IV Avoid in women with asthma,
Nifedipine 30-120 mg/d orally of an extended-release Do not use sublingual form. preexisting myocardial disease,
preparation. Commonly initiated at 30-60  |mmediate-release formulation should decompensated cardiac function,
mg once daily (extended-release) generally be reserved for control of severe, and heart block and bradycardia.
acutely elevated blood pressures in Hydralazine ~ 5mgIV or IM, then 5-10 mg IV every Higher or frequent dosage associated 10—20 minutes
}t’:éﬁ'tcaa!;ﬁ?ad patients. Should be avoided in 20—40 minutes to a maximum with maternal hypotension,
ycardia. cumulative dosage of 20 mg; or headaches, and abnormal fetal heart
Methyldopa 500-3,000 mg/d orally in two to four Safety data up to 7 years of age in offspring. constant infusion of 0.5-10 mg/hr rate tracings; may be more common
divided doses. Commonly initiated at 250  May not be as effective as other than other agents.
mg twice or three times daily h”"Ed'Cﬁt'O!"S' eSPeCI_'a"y "(;' Eont_(rjol Offf severe  Njfedipine 10-20 mg orally, repeat in May observe reflex tachycardia and ~ 5-10 minutes
¥gfei[é‘e(';2'gniig:e d'm'::mof‘ S:ji:z?neig)t (immediate 20 minutes if needed; then 10-20 mg headaches.
P S ‘ ' release) every 2—6 hours; maximum daily
Hydrochlorothiazide 12.5-50 mg daily Second-line or third-line agent dose is 180 mg

Abbreviations: IM, intramuscularly; 1V, intravenously.
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* ACOG Bulletin #203— Chronic Hypertension in Pregnancy, Vidaeff, A., et. Al 2019

Box 4. Sample Order Set for Severe Intrapartum or Postpartum Hypertension Initial First-
line Management With Immediate-Release Oral Nifedipine*'

+ Notify physician if systolic blood pressure (BP) is greater than or equal to 160 mm Hg or if diastolic BP is greater
than or equal to 110 mm Hg.

« Institute fetal surveillance if undelivered and fetus is viable.

« If severe BP elevations persist for 15 minutes or more, administer immediate-release nifedipine capsules (10 mg
orally).}

« Repeat BP measurement in 20 minutes and record resuilts.

+ If either BP threshold is still exceeded, administer immediate-release nifedipine capsules (20 mg orally). If BP is
below threshold, continue to monitor BP closely.

« Repeat BP measurement in 20 minutes and record results.

+ If either BP threshold is still exceeded, administer nifedipine immediate release capsule (20 mg orally). If BP is
below threshold, continue to monitor BP closely.

« Repeat BP measurement in 20 minutes and record results.

+ If either BP threshold is still exceeded, administer labetalol (20 mg intravenously for more than 2 minutes) and
obtain emergency consultation from maternal-fetal medicine, internal medicine, anesthesia, or critical care
subspecialists.

« Give additional antihypertensive medication per specific order.

+ Once the aforementioned BP thresholds are achieved, repeat BP measurement every 10 minutes for 1 hour,
then every 15 minutes for 1 hour, then every 30 minutes for 1 hour, and then every hour for 4 hours.

» Institute additional BP timing per specific order.

Box 5. Sample Order Set for Severe Intrapartum or Postpartum Hypertension Initial
First-line Management With Hydralazine*

Notify physician if systolic BP is 160 mm Hg or more or if diastolic BP is 110 mm Hg or more.
Institute fetal surveillance if undelivered and fetus is viable.

If severe BP elevations persist for 15 minutes or more, administer hydralazine (5 mg or 10 mg IV for more than
2 minutes).

Repeat BP measurement in 20 minutes and record results.

If either BP threshold is still exceeded, administer hydralazine (10 mg IV for more than 2 minutes). If BP is below
threshold, continue to monitor BP closely.

Repeat BP measurement in 20 minutes and record results.

If either BP threshold is still exceeded, administer labetalol (20 mg IV for more than 2 minutes). If BP is below
threshold, continue to monitor BP closely.

Repeat BP measurement in 10 minutes and record results.

If either BP threshold is still exceeded, administer labetalol (40 mg IV for more than 2 minutes) and obtain
emergency consultation from maternal-fetal medicine, internal medicine, anesthesia, or critical care
subspecialists.

Give additional antihypertensive medication per specific order.

Once the aforementioned BP thresholds are achieved, repeat BP measurement every 10 minutes for 1 hour,
then every 15 minutes for 1 hour, then every 30 minutes for 1 hour, and then every hour for 4 hours.

Institute additional BP timing per specific order.

Abbreviations: BP, blood pressure; IV, intravenously.

*Please note there may be adverse effects and contraindications.

Box 6. Sample Order Set for Severe Intrapartum or Postpartum Hypertension, Initial First-
line Management With Labetalol*

Notify physician if systolic BP measurement 160 mm Hg or more or if diastolic BP measurement is 110 mm Hg or
more.

Institute fetal surveillance if undelivered and fetus is viable.
If severe BP elevations persist for 15 minutes or more, administer labetalol (20 mg IV for more than 2 minutes).
« Repeat BP measurement in 10 minutes and record results.

If either BP threshold is still exceeded, administer labetalol (40 mg IV for more than 2 minutes). If BP is below
threshold, continue to monitor BP closely.

« Repeat BP measurement in 10 minutes and record results.

If either BP threshold is still exceeded, administer labetalol (80 mg IV for more than 2 minutes). If BP is below
threshold, continue to monitor BP closely.

Repeat BP measurement in 10 minutes and record results.

If either BP threshold is still exceeded, administer hydralazine (10 mg IV for more than 2 minutes). If BP is below
threshold, continue to monitor BP closely.

« Repeat BP measurement in 20 minutes and record results.

If either BP threshold is still exceeded, obtain emergency consultation from maternal-fetal medicine, internal
medicine, anesthesia, or critical care subspecialists.

Give additional antihypertensive medication per specific order.

Once the aforementioned BP thresholds are achieved, repeat BP measurement every 10 minutes for 1 hour, then
every 15 minutes for 1 hour, then every 30 minutes for 1 hour, and then every hour for 4 hours.

« Institute additional BP timing per specific order.

Abbreviations: BP, bload pressure; IV, intravenously.

*Please note there may be adverse effects and contraindications.
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 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

Box 1. Risk Factors for Preeclampsia

Nulliparity

Multifetal gestations

Preeclampsia in a previous pregnancy
Chronic hypertension

Pregestational diabetes

Gestational diabetes

Thrombophilia

Systemic lupus erythematosus
Prepregnancy body mass index greater than 30
Antiphospholipid antibody syndrome
Maternal age 35 years or older
Kidney disease

Assisted reproductive technology
Obstructive sleep apnea

. Sysmlic blood

Box 2. Diagnostic Criteria for
Preeclampsia

Blood pressure

« Systolic blood pressure of 140 mm Hg or more or

diastolic blood pressure of 90 mm Hg or more on
two occasions at least 4 hours apart after 20
weeks of gestation in a woman with a previously
normal blood pressure

ressure of 160 mm Hg or more or
diastolic l:znln:nu::-dP pressure of 110 mm Hg or more.
(Severe hypertension can be confirmed within
a short interval (minutes) to facilitate timely
antihypertensive therapy).

Box 2. Diagnostic Criteria for
Preeclampsia
and

Proteinuria

« 300 mg or more per 24 hour urine collection (or
this amount extrapolated from a timed collection)
or

« Protein/creatinine ratio of 0.3 mg/dL or more or

« Dipstick reading of 2+ (used only if other quan-
titative methods not available)

Or in the absence of proteinuria, new-onset hyper-
tension with the new onset of any of the following:

- Thrombocytopenia: Platelet count less than
100,000 x 10%/L

« Renal insufficiency: Serum creatinine concen-
trations greater than 1.1 mg/dL or a doubling of
the serum creatinine concentration in the
absence of other renal disease

« Impaired liver function: Elevated blood concen-
trations of liver transaminases to twice normal
concentration

« Pulmonary edema

« New-onset headache unresponsive to medication
and not accounted for by alternative diagnoses or
visual symptoms

Box 3. Preeclampsia with Severe
Features

« Systolic blood pressure of 160 mm Hg or more, or

diastolic blood pressure of 110 mm Hg or more
on two occasions at least 4 hours apart (unless
antihypertensive therapy is initiated before this
time)

« Thrombocytopenia (platelet count less than

100;880 » 10%/L

« Impaired liver function that is not accounted for

bg alternative diagnoses and as indicated by
abnormally elevated blood concentrations of liver
enzymes (to more than twice the upper limit
normal concentrations), or by severe persistent
right upper quadrant or epigastric pain unre-
sponsive to medications

« Renal insufficiency (serum creatinine concentra-

tion more than 1.1 mg/dL or a doubling of the
serum creatinine concentration in the absence of
other renal disease)

« Pulmonary edema
« MNew-onset headache unresponsive to medication

and not accounted for by alternative diagnoses

« Visual disturbances
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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

* Qutcomes 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

Table 1. Clinical Risk Factors and Aspirin Use”

Level of Risk Risk Factors Recommendation
High" « History of preeclampsia, especially when Recommend low-dose aspirin if the patient
accompanied by an adverse outcome has one or more of these high-risk factors

» Multifetal gestation

o Chronic hypertension
e Type 1or 2 diabetes

» Renal disease

» Autoimmune disease (ie, systemic lupus
erythematosus, the antiphospholipid

syndrome)
Moderate’ o Mulliparity Consider low-dose aspirin if the patient has
more than one of these moderate-risk
factors®

» Obesity (body mass index greater than 30)

« Family history of preeclampsia (mother or
sister)

» Sociodemographic characteristics (African
American race, low socioeconomic status)

s Age 35 years or older

« Personal history factors (eg, low birth
weight or small for gestational age, previous
adverse pregnancy outcome, more than 10-
year pregnancy interval)

Low » Previous uncomplicated full-term delivery Do not recommend low-dose aspirin
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Table 1. Characteristics of the Patients at Baseline.®

e 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
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Figure 1. Mean Blood Pressure after Randomization.

Between randomization and delivery, the overall mean blood-pressure level
was lower in the active-treatment group than in the control group, both for
systolic pressure (1295 mm Hg vs. 132.6 mm Hg) and for diastolic pressure
(79.1 mm Hg vs. 81.5 mm Hg). I bars indicate standard errors.

Characteristic

Age—yr

Race or ethnic group — no. (36)
Mon-Hispanic White
Mon-Hispanic Black
Hispanic
Orther

Mother's type of insurance — no. (%)

Government-assisted insurance or
Medicaid

Private insurance
Mone
Missing data
Type of chronic hypertension — no. (36)
MNewly diagnosed
Diagnosed and receiving medication
Diagnosed and not receiving medication
Blood pressure — mm Hg
Systolic
Diastolic
Previous pregnancy — no. (%)
Body-mass index}
Mean
Distribution — no. (3£)
<30
30to =40
=40
Gestational age <14 wk— no. (%)
Coexisting illness or lifestyle factor — no. (36)
Diabetes mellitus
Current smoker

Aspirin use

Active
Treatment
(N=1208)

32.315.6

347 (28.7)

574 (47.5)

238 (19.7)
49 (4.1)

673 (55.7)

459 (38.0)
60 (5.0)
16 (1.3)

263 (21.8)
677 (36.0)
268 (22.2)

13432127
83.9:0.5
1007 (83.4)

37.7+10.0

295 (24.4)
460 (38.1)
434 (35.9)
496 (41.1)

191 (15.8)
92 (7.6)
530 (44.6)

Control
(N=1200)
32.3+5.8

326 (27.2)

570 (47.5)

750 (20.8)
54 (4.5)

656 (54.7)

463 (38.6)
65 (5.4)
16 (L3)

258 (21.5)
631 (56.8)
261 (21.8)

13372124
23.4:06
939 (82.4)

37.5+9.6

259 (21.6)
517 (43.1)
402 (33.5)
431 (40.1)

139 (15.8)
22 (6.8)
536 (44.7)
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* 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 10t percentile was 11.2% in treatment and 10.4% in control similar findings for
infants found in the 5% percentile of weight for gestational age

Table 2. Primary and Safety Outcomes,

CQutcome Imputation Analysis [N =2408)* Complete-Case Analysis (N=2325)7
Adjusted Risk Ratio P Walue Active Treat ment Cantral Risk Ratio P value
{953 Cl) {95% Cl}
ne. fiotal ng, (%)
Primary composite outcome 0,82 {0.74-0.92) =0,001 353/1170 {30.2) 4271155 {37.0) 0,42 {0.73-0.92) =0.001
Freeclampsia with severe features 0.80 (0.70-0.92) 27271170 (23 3) 336/1155 (29.1) 0.20 {0.70-0.92)
Medically indicated preterm birth at<35wk 0,73 {0.60-0,89) 1431170 (12.2) 1931155 (16.7) 0.73 (0,60-0,89)
Placental abruption 0,88 (0.49-1.59) 2071170 (1.7} 2271155 (1.9) 0,90 (0.49-1.64)
Fetal or neanatal death at <28 days 0,81 (0. 54-1.22) 41/1170 {3.5) 50/11355 (4.3) 0.81 (0.54-1.21)

Safety outcame
Small for gestational age
<10th percentile 1.04 (0.82-1.31) 0.76 128/1146 (11.2) 117/1124 (10.4) 1.07 {0.85-1.36) 056
<5th percentile 0.89 (0.62-1.26) 051 5871146 (5.1) 62/1124 (5.5) 0.92 {0.65-1.30) 0.63

* Shown are the results of multiple Imputation analysis perfarmed with the use of multivarable log-binomial regression maodels te caleulate adjusted risk ratios, The missing values were
radeled within treatment group with the use of baseline characteristics that included diabetes status (yes or na), treatment status at enrollment [receiving ar nat recelving bload-pres-
sure medication), age, body-mass index, and elevated blood pressure (=150 mm Hg systalic or 2100 mm Hg diastelic) at the first visit,

T Complete-case analysis of the primary outcome included 2325 patients with sufficient data (1170 in the active-treatrment group and 1155 in the control group), Complete-case analysis
of the safety outcome included 2270 patients with sufficient data (1146 in the active-treatment group and 1124 in the contral group); included in this analysis were assessments of data
abtained during delivery,
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* 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

‘ Table 3. Maternal Outcomes.*

Table 4. Neonatal Outcomes.™

Subgroup

Overall

Chrenic hypertension
Mewly diagnosed
Diagnosed, receiving medication
Diagnosed, not receiving medication

Race or ethnic group
Men-Hispanic White
Man-Hispanic Black
Hispanic
Oither

Diabetes at baseline
Yes
Mo

Gestatisnal age at baseline
<14 wk
=14 wk

Bady-rmass index at enrollment
<30
30 to <40
=40

2325 (100)

Mo. of Patients (%)

500 (22}

1309 )

516 (22}

648 |
1106

474 |

Risk Ratio (95% CI)

. — 0.82 (0.73-0.92)

—a 1.00 (0.76-1.31)

-~ 0.73 [0.63-0.86)

0.8% (0.71-1.10

- = 0.76 (0.58-0.99)

. I 0.8% [0.75-1.03)

—_—— 0.81 (0.64-1.02)

= 0.60 (0.35-1.03)

— = 0.75 (0.59-0.94)

e 0.84 (0.73-0.95)

— 0.79 (0.66-0.94)

—— 0.84 (0.72-0.58)

—_— 0.69 (0.53-0.90)

—. 0.7 (0.65-0.93)

— = 0.9% (0.81-1.19)
T T T T
0.4 0.8 0% 1.0 1.2

Active Treatment Better Control Treatment Better

Dutcome

Compasite cardiovascular complications
—no. (%)

Maternal death
Heart failure
Stroke
Myocardial infarction or angina
Pulmonary edema
1CU admission or intubation
Encephalopathy
Renal failure

Severe hypertension — nao. (%)

Any preeclampsia — no. (36)
Severe hypertension plus proteinuria
Eclampsia
HELLP
Hypertension plus end-organ dysfunction
Monsevere preeclampsia

Worsening chronic hypertension — na. (%)

Mean blood pressure during prenatal visits
—mm Hgt

Figure 2. Risk of the Primary Outcome in Prespecified Subgroups.

The primary outcome was a composite of preeclampsia with severe features occurring up to 2 weeks after birth,
medically indicated preterm birth before 35 weeks' gestation, placental abruption, or fetal or necnatal death.

Systolic
Diastolic

Gestational age at delivery — wk{

Cesarean delivery — no. (%)

Any blood transfusion — no. (%)

Active Treatment
(N=1208)

25 (2.1)

1(0.1)
1(0.1)
o
o
5 (0.4)
12 {1LO)
1(0.1)
9 (0.8)
436 (36.1)
295 [24.4)
189 (15.7)
o
o
136 {11.3)
23 (19)
132 {10.9)

129.5+10.0
79.127.4
36,6543

592 (49.0)
46 (3.8)

Control
{N=1200)
13 (2.8)

2(02)
1(0.1)
0
]

11 (0.9)
16 (1.3)
o
14 (1.2)
531 (44.3)
373 (311
215 (17.9)
1(0.1)
303
181 (15.1)
17 (3.1)
156 (13.0)

132.6210.1
81.528.0
36.325.1

582 (48.5)

53 [4.4)

Treatment Effect
[95% CIjf

0.75 (0.45 to 1.26)

0.50 (0.05 to 5.47)
0.99 (0.06 to 15.9)
MA
MA
0.45 (0.16 to 1.30)
0.75 (035 to 1.57)
1.00 (1.00 to 1.00)
0.64 (0.28 to 1.47)
0.82 (0.74 to 0.90)
0.79 (0.69 to 0.89)
0.87 (0.73 to 1.04)
NA
NA
0.75 (0.61 to 0.92)
0.62 (037 to 1.03)
0.84 (0.68 to 1.04)

-311(-3.95 to 2.28)
-2.33 (-2.97 to 0.04)
0.24 (-0.15 to 0.62)
1.01 (0.93 to 1.10)
0.86 (0.59 to 1.27)

Outcome

Composite of severe neonatal complications
—no. (%)

Bronchopulmaonary dysplasia
Retinopathy of prematurity
MNecrotizing enterocolitis
Intraventricular hemarrhage, grade 3 or 4
Preterm birth at <37 wk— no. (%)
Birth weight <2500 g — no. (%)
NICU admission — no. (%)
Meonatal hos pital stay
Mean no. of daysi
=3 days — no. (%)
Ponderal index — gfcm®
Head circumference — cm
Placental weight — g=*
Hypoglycemia — no. (%)
Bradycardia — no. (%)
Hypotension — no. (%)
Any respiratory support — no. (%)
Respiratory distress syndrome — ne. (%)
Transient tachypnea — no. (%)
Seizures — no. (%)
Hyperbilirubinemia — na. (%)
Apgar score of <7 at 5 min — no. (%) {7
Sepsis — no. (%)
Suspected or proven

Prowven

Active Treatment
[N =1208)

24 (2.0)

8(0.7)
16 (1.3}
2(0.2)
3(0.3)
3132 (27.5)
232 (19.2)
168 (30.5)

28:17
590 (48.8)
29437
333430
466351776
191 (15.8)
31 (2.6)

7 (0.6)
219 (18.1)
149 (12.3)
70 (5.8)
3(0.3)
266 (22.0)
68 (5.6)

138 (11.4)
21 (L.7)

Control
[N=1200)
31 (2.6)

14 (1.2)
20 (1.7)

2{0.2)

4 ({0.3)
377 (31.4)
277 @23.1)
402 (31.5)

29:17
592 (49.3)
27:238
33.0432
464621756
195 [16.3)
35 (2.9)
16 (1.3}
243 (20.3)
171 {14.3)
63 (5.3)
1{0.1)
283 (21.6)
80 (6.7)

163 (13.8)
34 (2.8)

Treatment Effect
(95% CI)f

0.77 (0.45 to 1.30)

057 (0.24 to 1.35)
0.73 (0.41 to 1.53)
0.99 (0.14 to 7.06)
0.75 (0.17 to 3.32)
0.87 (0.77 to 0.99)
0.83 (0.71 to 0.97)
0.91 (0.81 to 1.02)

0,05 (-0.18 to 0.05)
0.98 (0.90 to 1.06)
0.16 (-0.11 to D.43)
0.31 (0.05 to 0.56)f
1.67 (-17.57 to 20.91)§
0.97 (0.1 to 1.17)
0.33 (0.55 to 1.42)
0.43 (0.18 to 1.05)
0.90 (0.76 to 1.06)
0.87 (0.71 to 1.06)
1.10 (0.79 to 1.54)
2.93 (0.31 to 28.6)
0.93 (0.31 to 1.08)
0.84 (0.62 to 1.16)

0.84 (0.68 to 1.04)
0.61 (0.36 to 1.05)
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* 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

* Qutcomes: 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
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* 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

e 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
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* Hypertension in pregnancy: Garovic V.D., et. Al 2022 Hypertension

Summary of and key discrepancies between published guidelines for the diagnosis and treatment of hypertensive disorders of pregnancy

HYPERTENSION IN

i v i et o o and =

Ciuideline FREGHHLE'}' Treatment threshokd (mm Hy) Treatment target (mm Hg) Iy pertensive therapy
DMagiwnsis
American College of Obsietricians A1 3! 2 16V 105 with dsgnosis of chrome hyperiens jom! 1201 5 HO- 105 Guidled by m bormed
and Gynecokgists A F = 16041110 if scute’/ chronic hypertension? 12001 598108 if chramic®  dBcussion with women
A20F # #
Workl Health Organsation AEH Not defined PP Above lower limits of Mot spec fied
R Mot specified norma [ 4
Mational [mstituie for Health and 2019% = 14000 <I13585 Continue treatmen unkss
Clinical Exce llence <] 17 mm Hg or
aymiponstic hypoliension
Soceity of Obsieincans and R = | 4apldd 149 [P g 5148 10 Mot speci fied
Gynaccologists, Canada 20 <] U + comorbidities '™
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of Hypertension in Pregnancy fie: i s = 13585 at home
European Society of Carndiology A8 “Antenatally unclassibied™ if first = 150095 Mot specified Consider discontimation 1f
B P measure = 20 weeks of 2 1A + end-organ damage [ gestational BP 1401 5950109 mm Hg
gestation hyperiension + normial remal functien
Socikety of Obstetric Medicine of 20149 = 160 1060 Based on clincian Consider d seontimuation if
Australia and Mew Lealand = 1406, aptional a1 BP fall <20 weeks of

gestation
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* Hypertension in pregnancy: Garovic V.D., et. Al 2022 Hypertension

SUPERIMPOSED PREECLAMPSIA ON

Treatment threshold {mm

Trestment target {mm Hg)

Cudeline PREECLAMPSIA Diagnasis § o oy v PERTENSION Diagnosis § Hg)
American College of Obsietnicians X119 Chronic hypertension + a sudden change n = 16eF 1100 Mot s fiexd
and Chymecologsis presclampsia diagnostic parsmsier s
National Instituie For Health and A% Syvmpioms include weno- Mot specified = 140K = 13585
Clinical Exee llence placental dys hunction ¥
Society of Obstetricians and 214 Sympioms melude =1 severe Z 20 weeks of pesiation + resistant hyperiension = | el DRP g5
Gymascologists, Canada 018'% complieation + new o Warsenmg prodeinur s or
2 1 mhverse conditions or severe comiplications of
precclampsia
Intemational Society lor the Sudy X182 Swmploms mclude wlero- Chroni essential hyperension + = | sign = 1 4} | 1014085
al’ Hypertension in Pregnancy T 1 of masternal argan dysfunction consistent with
placenial dysfimetion [rmch:rnp-:l:, o new-onsel prodemuria n the
setting of arsein BP
Furopean Society of Cardwlogy AR Proteinuna necessary, only Hyperension <X weeks of gestation + 2 14(FH) Mot speci fhed
high suspicion if hypertension superimposed gestational hyperiension +
+ ghnormal kiachenmstry / profemuria
symiplomatic
Society of Obstetric Medicine of 2014'%  Symptoms mclude fetal growth Pre-existing hypertension with proteinuria or =1 160:100 Individual asscssment

Awstralia and New Zealand

restriction

systemic feature of prooclampsia

140160 / 90100, optional
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* Hypertension in pregnancy: Garovic V.D., et. Al 2022 Hypertension

Couidbeline

Future cavilovase ular disease visk man agement

American College of Obswetricians and Gynecolomss

MWational Instiiwe for Healih and Clinical Excellence
Saciety of Obstancans and Gynaccologsts, Canada

[niernational Society for the Sudy of Hypertension in
Pregnancy

Buropean Society of Cardiology
Society of Obstetric Medicine of Australia and New Zealand

Eﬂ_lql L]

2091
E:Hdl-l'.l
E}LHI 12

3”“' LT}
01419

Postparium folkvw-up visil (early pastparium visil) with either the primary care provider or candiologst 1s reconmiended
within 7= 10 days of delivery for women with hypertensive dsonders

Referral to family care docior for OV risk prevention
All women who have had a hypertensive disorder of pregnancy shoukl pursue a healthy diet and hfestyle

Repular general practitioner fol low-up o monitor BP + periodic measurement of fasting lipids and blood sugar. Adopt healthy
lifesty ke with nsinenance of kdeal weight and regular serobic exercise

Anmial primary care physician TV rek scoreen

Advise optimization of CVD risk factors
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1
FEC ADULT Magnesium Sulfate Orders (Initiated Pending)
A Mursing Orders

™ @ Vital Signs, routine (Vital Signs) T:M, Routing, g53Min, for 30 min, while magnesium bolus infusing
™ @ Vital Signs, routine (Vital Signs) T:M, Routing, g15Min, for 1 HR, for first hour of magnesium infusion
¥ @ Vital Signs, routine (Vital Signs)

T:M, Routing, gq1H, until magnesium infusion complete
4 Continuous Infusions

<& =*ADULT Medication Orders™*
@ Choose one of the following orders
<% Rate: 2gm/hr(50mL/hr)

[ Tﬁ FBC Magnesium 40mg,/mL in SWF| IV Infusion
<% Rate: 1gm/hr(25mL/hr)
[ Tﬁ FBC Magnesium 40mg/rL in SWFI IV Infusion
A Medications
g, magnesium sulfate (magnesium sulfate IV BOLUS) 4 gm IV Bolus OME TIME, Infuse over 20 min

- Administer boelus from 40mg/mL continuous infusion. (Pharmacy will not send IVPB unless requested)

1,000 mg IV Push q1H PRM Other - see comment x 8 dose(s)/time(s], Syringe, Routine
- PRM signs/symptoms of magnesium toxicity (per FBC Preeclampsia Protocol)

<

@3 calciumn chloride
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A
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amn

v $

Vital Signs

Mursing Orders

Medications

Blood Pressure

?

E

E

Component Status Dose ...

[ FBC ADULT Preeclampsia Orders (Planned Pending)

@ Vital Signs, routine (Vital Signs)
Vital Signs, routine (Vital Signs)

Intake and Cutput

E Insert Indwelling Urinary Catheter (Foley Catheter,
Urometer)

Motify Provider (Notify Physician)
Mursing Communication Order

{@ *ADULT Medication Orders™*

{% **5elect only OME BLOOD PRESSURE medication for Intrapartum and Immediate Postpartum™
@j yyFBC hydrAlAZine Hypertension Orders

@j wyFBC Labetalol Hypertension Orders

@j wyFBC MNifedipine Hypertension Orders

Details

T:M, Routine, g30Min, for 2 HR
T:M, Routine, g1H, while awake, Every 4 hours while sleeping.

T:M, Routine
T:M, Routine, Managed By Provider, Catheter Type Foley, Urometer for strict measurement

T:M, For systolic BP = 160mmHg or diastolic BP = 110mmHg
T:M, Keep total intake (IV + PO} = or = to 150 mL/hr
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Comments: administer by slow IV push over 2 min for 5BPz160 mm Hg and/or DBPz110 mm Hg
Patient dose to = 20mg, 40mg, or 80mg x2 doses, Maximum cumulative dose in 24 hours = 300mg
If patient’s blood pressure remains elevated between 10-60 minutes since last dose administer next highest dose, contact MD when 80 mg dose is utilized
If it has been =60 min since last dose administer same dose as previous dose and contact MD
If it has been = 24hr since the last dose restart dosing at 20 mg, contact MD and follow above instructions
If patient has reached 80 mg dose and continues to have SBPz160 mm Hg and/or DBPz110 mm Hg within 60 minutes of previous dose contact MD and administer second dose of 80 mg of labetalol
If heart rate <60 BPM contact MD prior to administration

Labetalol Reference Table
Maximum cumulative dose in 24 hours = 300mg

10 -60 min since last dose 260min since last dose #24 hours since last dose
Progress to next dose 20-40-80mg Remain at previous dose Start at 20 mg
Contact MD if 80 mg dose used Contact MD Contact MD
Example: 20 mg given 30 min ago Example: 20 mg given 2 hours ago Example: 40 mg given 26 hours ago
Administer 40 mg Administer 20 mg and contact MD Administer 20 mg and contact MD

Contact MD For SBP=160 mm Hg and/or DBP=110 mm Hg after 2nd 80 mg labetalol dose, administer Hydralazine 10mg IV x one time

Hydralazine 10 mg IV q 20 min PRN other — 3 dose limit in 24 hour period

Comments: administer by slow IV push over 2 min for 5BP2160 mm Hg and/or DBP=110 mm Hg

May be administered up to 3 doses, Contact MD after 3rd dose

Contact MD For SBP2160 mm Hg and/or DBP2110 mm Hg = 10 min after 3rd hydralazine dose contact MD and administer labetalol 40 mg IV x one time

Nifedipine 10mg PO one time PRN other
Comments: for SBP=160 mm Hg and/or DEP=110 mm Hg

lAsdminister 10 mg dose 15t

If patient continues to be hypertensive 220 min after 15T dose of nifedipine begin utilizing 20 mg doses

Nifedipine 20 mg PO g20min PRN other — 2 dose limit
Comments: SBPz160 mm Hg and/or DBP2110 mm Hg

\IAdminister 20 mg dose 2nd and 3rd, Contact MD with third dose
Contact MD for SBP=160 mm Hg and/or DEP=110 mm Hg = 20 min after 20d 20 mg nifedipine dose, administer Labetalol 40 mg IV x one time
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| % K Component Status |Dose .. Details
FBEC ADULT Preeclampsia Orders, yyFBC Labetalol Hypertension Orders (Planned Pending)
A Vital Signs
I @ Vital Signs, routine T:M, Routing, PRN, q10Min, for 1 HR
(Vital Signs) - Monitor blood pressure every 10 minutes for 1 hour after last dose of labetalol. If blood pressure remains normal revert to either standard monitoring or magnesium infusion monitoring.

4 Mursing Orders
Fetal Monitoring
¥ @’ Fetal Monitoring T:N, Routing, for 1 HR, PRN, Continucus fetal monitoring
- Continuous fetal menitering fer 1 hour after last dose of labetalol. After an hour without medication revert to either standard menitering or magnesium infusion monitering.

4 Medications

I @B labetalol 20 mqg IV Push q10Min PRN Blood Pressure, Soln

Administer by slow IV push over 2 min for SBP> 160 mm Hg and/or DEP>110 mm Hg Patient dose to = 20, 40mg or 80 mg, Maximum cumulative dese in 24 hours = 300mg -If patient’s blood pressure remains elevated between 10-60 minutes of last dose admini...
= @3 labetalol 40 mg [V Push q10Min PRN Blood Pressure, Soln

Administer by slow IV push over 2 min for SBP> 160 mm Hg and/or DBEP>110 mm Hg Patient dose to = 20, 40mg or 80 mg, Maximum cumulative dese in 24 hours = 300mg -If patient’s blood pressure remains elevated between 10-60 minutes of last dose admini...
7 BE @3 labetalol 80 mg IV Push q10Min PRM Blood Pressure x 2 dose(s)/time(s), Seln

Administer by slow IV push over 2 min for SBP> 160 mm Hg and/or DEP>110 mm Hg Patient dose to = 20, 40mg or 80 mg, Maximum cumulative dese in 24 hours = 300mg -If patient’s blood pressure remains elevated between 10-60 minutes of last dose admini...
7l BE @3 hydrALAZINE 10 mg IV Push OME TIME PRM Bloed Pressure x 1 dose(s)/time(s], Soln

If systolic blood pressure is greater than 160 or diastelic bloed pressure is greater than 100 after 2nd 80mg dose of labetalol. Administer by slow IV push over 2 min. Contact MD if hydrALAZINE is administered.
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ae | $ L Component Status |Dose ... Details
FBC ADULT Preeclampsia Orders, yyFBC Nifedipine Hypertension Orders (Planned Pending)
4 Vital Signs
¥ @ Vital Signs, routine T;M, Routing, PRN, g20Min, for 1 HR
(Vital Signs) - Monitor blocd pressure every 20 minutes for 1 hour after last dose of NIFEdipine. If blood pressure remains normal revert to either standard monitoring or magnesium infusion monitering.

4 MNursing Crders
Fetal Monitoring
¥ @ Fetal Monitoring T;M, Routing, Continuous fetal monitoring
- Continucus fetal menitoring for 1 hour after last dose of NIFEdipine. After an hour without medication revert to either standard monitering or magnesium infusion menitering.

4 Medications

v @8 MIFEdipine 10 g PO OME TIME PEN Blood Pressure, Cap

Adrinister for SBP>160 mm Hg and/or DBP =110 mm Hg. If patient continues to be hypertensive 20 min after 10mg dose begin utilizing 20mg doses.
[v B2 @8 MIFEdipine 20 mg PO q20Min PRN Blood Pressure x 2 dose(s)/time(s), Cap

Administer for SBP> 160 mm Hg and/or DBP=110 mm Hg > /= 20 min after 10mg dose. Contact MD with 2nd dose of 20mg.
I == @8 labetalol 40 mg IV Push OME TIME PRN Blood Pressure, Soln

For 5BP=160 mm Hg and/or DBEP>110 rmm Hyg after 2nd dose of 20mg NIFEdipine administer by slow [V push over 2 min, If labetalol is given, contact MD -If heart rate <60 BPM contact MD prior to administration
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oo | § ¥ Compeonent Status |Dose .., Details
FBC ADULT Preeclampsia Orders, yyFBC hydrALAZine Hypertension Orders (Planned Pending)
A Vital Signs
W @ Vital Signs, routine T:M, Routine, PRM, g20Min, for 1 HR
(Vital Signs) - Moniter blood pressure every 20 minutes for 1 hour after last dose of hydrALAZIME. If blood pressure remains normal revert to either standard monitoring or magnesium infusion menitoring.

A MNursing Orders
Fetal Monitoring
I @ Fetal Monitoring T:M, Routine, Continuous fetal monitoring
- Continuous fetal monitering for 1 hour after last dose of hydrALAZINE. After an hour without medication revert to either standard menitoring or magnesium infusion menitoring.

4 Medications

I~ =] Gﬂ hydrALAZINE 10 mg IV Push g20Min PRN Blood Pressure x 3 dose(s)/time(s), Soln
Administer by slow IV push over 2 min for SBP=180 mm Hg and/or DEP=110 mm Hg May be administered up te 3 doses Contact MD after 3rd dose
I~ =1 Gﬂ labetalol 40 mg IV Push OME TIME PRM Blood Pressure x 1 dose(s)/time(s), Soln

For systolic blood pressure is greater than 160 or diastolic blood pressure is greater than 110 after the 3rd dose of hydrALAZINE contact MD and administer labetalel. -If heart rate <60 BPM contact MD prior to administration
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{@ **Postparturm Medications™

g5 ¢ hydroCHLOROthiazi
de

g5 M carvedilol

g5 M labetalol

& @B furosemide (Lasix)

& @5 lisincpril

& @5 metoprolol
(metoprolol tartrat...

& @5 metoprolol
(metoprelol succi...

'EE? @5 MIFEdipine

u], MIFEdipine
(MIFEdipine exten...

Billings C
Postpartumn

inic Order Sets —
Medication orders

25 mg PO gDay, Tab, Routine

12.5 mg PO BID, Tab, Routine
200 mg PO BID, Tab, Routine
20 mg PO BID, Tab, Routine
20 mg PO gDay, Tab, Routine
30 mg PO BID, Tab, Routine

100 mg PO gDay, ER Tablet, Routine

4] € | € |[d]q]q]q] 4

10 mg PO TID, Routine

- 30 mg PO gDay, ER Tablet, Routine
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* 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

e US is one of few developed countries without paid parental leave
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* Phenotype directed management of hypertension in pregnancy, McLaughlin K. et. Al 2022 J.
of Amer. Heart Association

Preventative therapy Monitor for early-onset preeclampsia,
[@spirin, LMWH) praterm birth and stillbirth
Table 1. Mechanism of Action of Standardly Used Medications ; A — - LR SE T R s ST Te Rl SO )
B Clinical Risk Factor Azgessment | Screaning PIGF Testing | Diagniostic PIGF and/or gFi-1 Testing i
Appropriate
1 | R R ROy
Uzual oral etarting dose hemodynamic profile i .
Drug nams (Maximum dose) Mechanizm of action for therapy use | Uterine Artery Doppber l
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at high doeas
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Figure 6. Proposed recommendations for phenotype-driven clinical care of hypertensive pregnant patients.
LMWH indicates low molecular weight heparin; PIGF, placental growth factor; and sFit1, scluble fms-like tyrosine kinase.



L (A MOOMS Oral Medications

e Oral Labetalol

* MOA - non-selective beta, and beta, blocker, with alpha, antagonism, decreased heart
rate, decrease systemic vascular resistance

 ADME — tmax 1-2hr, 25% bioavail, hepatic metab, t1/2 5-8hr
e Dose —100mg po bid, max 2400mg/day
» Adverse effects — dizziness, fatigue, decreased CO,

* Contraindications — Asthma, diabetes (masking of hyper/hypoglycemia symptoms)



== Monam Obserics 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
e Dose — x| -10-180 mg/day
» Adverse effects — hypotension, dizziness headache

e Contraindications — N/A



== Monam Obserics 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 g6h titrate to 50mg g6h
* Adverse effects — tachycardia, headache,

e Contraindications —



== Monam Obserics 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

e Contraindications —



"Q Y >
TS Merrara b Oral Medications

< N

* 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



== Monam Obserics Oral Medications

* Methyldopa
* MOA - A, 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



V< MOMS I\V/oral preeclampsia Medications

@ Maternal Support

e Labetalol

* MOA - non-selective beta, and beta, blocker, with alpha, 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)



bt MOMS I\V/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
e Dose — x| -10-180 mg/day
» Adverse effects — hypotension, dizziness headache

* Contraindications —do not administer sublingual



bt MOMS I\V/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,

e Contraindications —



bt MOMS I\V/oral preeclampsia Medications

* Magnhesium
* 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

e Contraindications —



