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€ MOMS Objectives

ATo discuss chronic mild to moderate hypertension control and goal levels b
on the CHIPs and CHAPSs studies

ATo discuss the pharmacology of mild to moderate hypertension control
AReview preeclampsia pharmacological control

ADemonstrate order sets and protocols utilized at Billings Clinic to address &
preeclampsia control

AReview information about possible future states of hypertension control in
pregnancy
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Complications

A 10% of pregnancies have hypertension
A 1% have preexisting hypertension
A 5-6% of pregnancies with hypertension will not have proteinuria
A 2-8% of pregnancies will develop preeclampsia
A 20-50% of pregnancies with chronic hypertension may develop superimposed preeclampsia
A 16% of maternal deaths associated with hypertension

A Hypertension in pregnancy is associated withx3isk for:
A Placental abruption, preeclampsia, preterm birth, small for gestational age birth weight, and perinatal dea

A Hypertension is pregnancy is also associated witl% risk for:
A Maternal heart failure, death, pulmonary edema, acute kidney injury/failure and stroke

AIn nonpregnant patients, treatment is recommended when BP exceeds 140/90 (2017 ACC/AH.

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

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

A Consensus to treat pregnancy with severe hypertension (>160/110)
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fopm Qb Complications

AMost recent ACOG bulletin on chronic hypertension #203(2019) recomme

AlIf pt meets ACC and AHA criteria for stage 1 hypertension (systott3B3@iastolic 80
89) prior to pregnancy, patient should continue appropriate therapy

AFor patients who have not previously met this level consider a conservative approa
utilize higher degree of observation

AbSé RAFIy2ara aiGl3IS m KELISNIUSYaiAzy Ay
this bulletin
AThere has been a 20 week cutoff in pregnancy
AHypertension prior to this has been attributed to chronic hypertension
AHypertension after 20 weeks is attributed to preeclampsia or gestational hypertensi

AA confounder in the diagnosis of hypertension during pregnancy
AA physiologic decrease in vascular resistance(30%) begins at 7wks, it pealk8aks6
AThis reduction in vascular resistance can cause a 10% reduction in BP
ABP typically returns to prpregnancy levels in the®rimester



Recent Studies and Literature

A CHIPS Control of hypertension in pregnangMagee, L.A., et.al NEJM 2015 paper

A Less tight vs tight control of hypertension in pregnag@aper looked at 987 women, singleton pregnancy, witl
gest age of 184wks, less tight écontrol group) diastolic goal was 100mmHG, while tight control (expetimer
group) had a diastolic goal of 85mmHG.

A Primary outcome;, pregnancy loss or NICU care required for more than 48 hpnesdifference
A Secondary outcomesno difference in SGA, Severe hypertension was found less often in tight control grour

A 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 Pressure
Less-tight control M Tight control
Less-Tight Tight Adjusted Odds . . 25 (N=:§§}L ‘ (NEL:E«S)t
Control Control Ratio Less-Tight Tight
Variable (N=493) (N=488) (95% €Iy Control Control Adjusted Odds Ratio 20
Primary outcome — no. (%) 155 (31.4) 150 (30.7) 1.02 (0.77-1.35) Variable (N=493) (N=488) (95% Cl) z
EEYTEIO) GESENon 26} LYo Loy LELAT{QIS32245) Serious maternal complications — no. (%)% 18 (3.7) 10 (2.0) 1.74 (0.79-3.84) §
Miscarriage 0 1(0.2) 2 0
Ectopic pregnancy 0 0 Uncontrolled hypertension 0 0 I
5
Elective terminationg: 1(02) 1(0.2) Transient ischemic attack or stroke 0 1(0.2) i_
Perinatal death 14 (2.8) 11(2.3) 1.25 (0.56-2.81) Pulmonary edema 2 (0.4) 1(0.2) S a1 170-179 =180
stillbirth 12 (24) 7(1.4) ) mm Hg
Renal failure 0 1(0.2)
Neonatal death 2 (0.4) 4 (0.8) B Diastolic Blood Pressure
High-level neonatal care for =48 hr — no.ftotal o, 141/480 (29.4) 139/479 (29.0) 1.0 (0.75-133) Transfusionf 16 (3.2) 8 (1.6) Lesstightcontrel 8 Tghtcontol
()8 Placental abruption — no. (%) 11 (2.2) 11 (2.3) 0.94 (0.40-2.21) » (N=453) N=tez
Gestational age at delivery — wk 36.8:3.4 37.2+3.1
Small-for-gestational-age newborns — no.jtotal no. Severe hypertension — no. (%) 200 (40.6) 134 (27.5) 1.80 (1.34-2.38) o
a9 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) 96/438 (19.7) 0.7 (0.56-1.08) o 5
Rirth weight <3rd percentile 23/491 (4.7) 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) $
Other perinatal outcomes of liveborn infants At least one symptom of preeclampsia| 171/493 (34.7) 156/488 (32.0) 1.11 (0.84-1.46) .
Respiratory complications — no.ftotal no. (%) Abnormal Iaborator}r test results i I_.L T
Clinical respiratory problem 82/480 (17.1) 67479 (14.0) 1.19 (0.83-1.71) o 110-119 120-129 =130
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
min of life Elevated AST or ALT level, with symptoms 21/492 (4.3) 9/488 (1.8) 2.33 (1.05-5.16) —— .
Ventilatory support (with or without intuba- 35/478 (7.3) 38/479 (7.9) 0.86 (0.53-1.40) o] [ [ L 16/491 (3.3 0/488 (1.8 L78 (077411 ;'i“e:i;:::Ezf“”""“e“'“""gw“’“e“""‘h
tion) beyond the first 10 min of life Evae b symptoms fr ( : ) ! ( : } : ( : : } Panel A shows the percentage of women with systolic
Use of surfactant 28/480 (5.8) 26/479 (5.4) 0.97 (0.55-1.69) HELLP syndrome** 9/493 (1.8) 2/488 (0.4) 4.35 (0.93-20.35) h}l|nud pressure of 160 o Hgor h_ighh;r_, amT p:;nle\ 3
. N shows the percentage of women with diastolic bloo
least one serious neonatal complication — . X . . .
A tnn,,’tnta\ no. (%) ' plicat 401450 (83) 40/479 (84) 096 (0.60-1.52) Serum creatinine level 2.3 mg/d| 0 1/488 (0.2) ;;:i“ﬂ’:;;::i’:“ﬂ’:‘e:flz'"‘E“’ Lbarsirepresent
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AACOG Bulletin #2@3hronic Hypertension in Pregnanejgaeff A., et. Al 2019

A Review article discussing management of chronic hypertension in pregnancy considering th
ACC/AHA recommendations of treating Rmregnant patients with stage 1 hypertension = BP
>130/80, Stage 2 hypertension =BP>140/90, but less than severe hypertension = BP >160/

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

AIf 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
IS not within severe range

A Noted CHIPS study and that the only difference between tight and less tight was higher incic
of severe range BP in the less tight control group. Mentioned the CHAPS study was in prog
Noted 2014 Cochrane review showing evidence for treatment of mild to moderate hyperten:
remains unclear

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

A Recommends:
A BP correction to target BP >120/80 for maintenance of uteroplacental blood flow
A Initiation of 81 mg aspirin for those at risk of preeclampsia with gestational age betwe28wRs



V@MOMS Recent Studies and Literature

AACOG Bulletin #2@3hronic Hypertension in Pregnanejgaeff A., et. Al 2019

Normal Systolic/diastolic <120/80

Maternal Risks Fetal Risks
Elevated Systolic/diastolic = 120.29/80 Death Stillbirth or perinatal death
Stage 1 Hypertensior Systolic/diastolic = 13.39/80-89 Stroke Growth restriction
Stage 2 Hypertensior Systolic/diastolic >140/90 Pulmonary Edema Preterm birth
Renal insufficiency and failu Congenital anomalies
Table 1. gli'\:g:‘i:lcearr; College of Obstetricians and Gynecologists Definitions of Hypertensive Myocardial infarction
Preeclampsia
Disorder Definition
Hypertension in pregnancy Systolic blood pressure =140 mm Hg or diastolic BP =90 mm Hg, or both, Place ntal abru ptlon
measured on two occasions at least 4 hours apart
Severe-range hypertension ﬁif;atsolljirceglggdtﬁroe;séjcr:silﬁsoainlr:aI;|tg40}r1c(;JLi‘ara:t:Fl)i;r:3P =110 mm Hg, or both, Cesarean dellve ry
Chronic hypertension Hypertension diagnosed or present before pregnancy or before 20 weeks
of gestation; or hypertension that is diagnosed for the first time during Postpartum hemorrh age
pregnancy and that does not resolve it the postpartum period
Chronic hypertension with Preeclampsia in a woman with a history of hypertension before pregnancy

superimposed preeclampsia or before 20 weeks of gestation Gestatlona| dlabeteS
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Recent Studies and Literature
AACOG Bulletin #2@3hronic Hypertension in Pregnanejgaeff A., et. Al 2019

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 1-2 minutes
%‘gc_jez%goses't Cpmﬂq'rly Initiated at Avoid in women with asthma, preexisting 10-30 minutes to a maximum cumu-  fewer adverse effects than other
mg twice daily ;nyocprdml dlsisase, glec?(mpenks)ated cardiac lative dosage of 300 mg; or constant  agents.
unction, and heart block and bradycardia. 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 ~ 5mg IV or IM, then 5-10 mg IV every Higher or frequent dosage associated 10—20 minutes
}t’:éﬁ'tcﬂ;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'“t'O!"S' esPecl_'a"_y "(;' Eont_(rjol Offf severe  Njfedipine 10-20 mg orally, repeat in May observe reflex tachycardia and ~ 5—10 minutes
i’gﬁ{ée{lﬂgnﬁgﬂe d|21I::55i0¥1 S:ji:z?neig (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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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.

Recent Studies and Literature
AACOG Bulletin #2@3hronic Hypertension in Pregnanejgaeff A., et. Al 2019

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.



