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Should I take my blood pressure medicine?

34 year old Janelle is excited that her home pregnancy test was positive last week!  Her LMP was 7 weeks ago so she was hoping she was pregnant.  Janelle is feeling a little tired but able to continue her aerobic exercise routine 3 days a week.  She takes folate and losartan (Cozaar) daily for her hypertension.  She knows the folate is good for her baby, but wants to know if it is ok to take the losartan.  She has no other symptoms or concerns.

Janelle has no allergies.  She did have all childhood vaccinations, including HPV and a flu shot this year.  Her last PAP and HPV test was 2 years ago and normal/negative.

FH:  Her mother has HTN.  Her father is healthy.  Her two sisters are healthy.  Her brother has HTN.

SH:  She has been married for just one year.  Her husband is her only sexual partner, but she had one other partner a few years ago.  He had one other past partner.  She has never had a STI.  She does not use tobacco, marijuana, cocaine, IV drugs or alcohol.  She is teacher ats Rockford University.
Physical Exam

Vital signs HR 88, R 14, BP 128/80, afebrile

BMI 27

Alert, well appearing.

Abdomen - Uterus not palpable.

All other elements of the physical exam are normal.

In relationship to her pregnancy, how would you classify Janelle's blood pressure disorder?

Explain your reasoning.

Janelle has chronic hypertension in pregnancy, because her hypertension existed prior to her pregnancy.  However, she is currently on medication (losartan) and her blood pressure is not elevated.  So her blood pressure and whether she has a blood pressure disorder during her pregnancy will need to be re-evaluated off medication.  Discuss the criteria/definitions for each blood pressure disorder in pregnancy – briefly.
How will you answer Janelle's question about her losartan?
Explain your reasoning.
The losartan should be stopped since there is no benefit to treating mild to moderate hypertension and potential harm to maintaining a blood pressure of <120/80 with medication.  ACEs and ARBs are contraindicated, should not be used, because of an association with fetal anomalies, oligohydramnios and fetal growth restriction.  If medication is necessary (BP > 160/110 at least twice), use labetalol, methyldopa or nifedipine.  Any calcium channel blocker or hydralazine are also acceptable.  All of these have been determined to be safe in pregnancy from observational studies.    Discuss the dosing for each acceptable medication.
If you saw Janelle prior to becoming pregnant, what preconception counseling would you provide regarding her hypertension?

Nutrition and exercise changes to achieve a BMI of 19-25 before becoming pregnant.  Change her antihypertensive to one of the above known safe medications and ensure control of her blood pressure prior to conception.  Discuss with Janelle the impact of moderate to severe hypertension on the health of her and her baby.

There is not reasonable "evidence" to support baseline testing.  However, because of the difficulty of distinguishing between worsening chronic hypertension in pregnancy and superimposed pre-eclampsia, current practice is to obtain baseline ALT, AST, BUN, creatinine, electrolytes, CBC and spot or 24 hour urine protein:creatinine.  Uric acid is not currently recommended.  Cardiac evaluation is only necessary if there are clinical findings suspicious for cardiac abnormalities.
Why is control of chronic hypertension in pregnancy important?

Controlling moderate to severe chronic hypertension in pregnancy decreases episodes of uncontrolled hypertension and seems to decrease the likelihood of Caesarean delivery, preterm delivery, preeclampsia, intrauterine growth restriction of the baby, placental abruption and maternal stroke related to hypertension.

How will you manage Janelle through out her pregnancy to maximize the health of her and her baby?

If BP >160/110 on at least two occasions more than four hours apart, definitely start medication to maintain BP 120-160/80-110.  Medication may be considered for persistent elevations over a shorter time frame if there are clinical concerns about timeliness of therapy.  Discuss monitoring for fetal growth restriction with the addition of ultrasound at 28-32 weeks.  While the appropriate frequency is unknown, the usual practice is ultrasound every 3-4 weeks with non-stress testing (NST) weekly.  If evidence of fetal growth restriction is found add feto-placental assessment to include umbilical artery Doppler velocimetry.  Consider delivery at 37 weeks if maternal or fetal complications develop.
How will you determine if Janelle is developing superimposed pre-eclampsia?

It can be difficult to distinguish worsening chronic HTN from superimposed pre-eclampsia.  Increases in blood pressure or urine protein from baseline or a previous prenatal visit should prompt evaluation for pre-eclampsia.  Comparison of labs results to pre-pregnancy or early pregnancy can be helpful and reassuring if there is not a worsening.

Points to address and consider during the discussion
· American College of Obstetrics and Gynecology categories of hypertension in pregnancy

· Preeclampsia-eclampsia:  Syndrome of new onset hypertension and proteinuria or new onset hypertension and end organ damage with or without proteinuria.  Usually occurs after 20 weeks gestation.

· Chronic hypertension:  Hypertension that antedates pregnancy and exists prior to 20 weeks gestation or persists longer than twelve weeks postpartum.  BP >140/90 on two occasions at least 4 hours apart or prior to 20 weeks gestation.

· Preeclampsia-eclampsia superimposed upon chronic hypertension:  Woman with chronic hypertension develops worsening hypertension with new onset proteinuria or other features of preeclampsia-eclampsia.

· Gestational hypertension:  New onset elevated blood pressure after 20 weeks gestation in the absence of any features of preeclampsia-eclampsia.

· The overall, worldwide incidence of hypertensive disorders of pregnancy is 10-12%.  This includes chronic hypertension of pregnancy, gestational hypertension, preeclampsia-eclampsia and preeclampsia-eclampsia superimposed upon chronic hypertension.

· World wide hemorrhage, sepsis and hypertensive disorders are the leading causes of maternal mortality.

· Hypertensive disorders of pregnancy remain an unresolved obstetrical problem. 

· Hypertensive disorders are not completely preventable due to the genetic and pregnancy induced physiologic contributors.  So controlling them and preventing progression are the priority.

· While chronic hypertension of pregnancy may not be completely preventable, uncontrolled chronic hypertension is preventable.

· Chronic hypertension complicates 2-5% of pregnancies.

· The prevalence is increased in populations with increased obesity and increased advanced maternal age, the same factors which increase hypertension in the general population.

· Genetic predisposition for HTN and obesity are risk factors for both chronic hypertension and developing preeclampsia.

· Well controlled chronic hypertension in pregnancy is not associated with increased maternal or infant morbidity or mortality.

· Uncontrolled chronic hypertension in pregnancy is associated with increased rates of adverse maternal and fetal outcomes both acute and long term.

·  Adverse outcome are most common in uncontrolled severe hypertension (SBP>160, DBP>110), women with pre-existing end organ damage and women who are noncompliant with prenatal visits.

· A systemic review by Bramham et al of 55 studies with 800,000 pregnancies showed the following rates of adverse pregnancy outcomes with uncontrolled chronic hypertension.

· Caesarean delivery  41.4%, CI 35.5-47.7% 

· Pre-term delivery (<37 wks)  28.19%, CI 22.6-34.4%

· Superimposed pre-eclampsia  25.9%, CI 21.0-31.5%

· Neonatal intensive care unit stay  20.5%, CI 15.7-26.4%

· Birth weight <2800 gm  16.9%, CI 13.1-21.5%

· Perinatal death  4.0%, CI 2.9-5.4%

· Preconception counseling

· Counsel on the risks of hypertension for mother and baby and the plan for monitoring during pregnancy.

· Optimize BP control prior to conception with one of the medications known to be safe in pregnancy.

· Implement nutrition and exercise changes to achieve a healthy BMI prior to conception.

· Maternal and fetal outcomes (why we care)

· Uncontrolled chronic hypertension in pregnancy is associated with Caesarean delivery, preterm delivery, preeclampsia, intrauterine growth restriction of the baby and placental abruption.

· Maternal stoke may be associate with severe hypertension, BP >160/110.

· Controlling mild to moderate chronic hypertension is associated with less episodes of severe hypertension, but does not improve maternal or fetal outcomes.

· Treatment Goals
· Treat if BP persistently > 160/110 to a goal of 120-140/80-90.  Some recommendations use a diastolic of >105 to begin treatment.
· Blood pressure is obtained after five minutes of rest, with the patient sitting with feet on the ground and legs uncrossed or in a semi-reclining position with her back supported. Whether sitting or in semi-Fowler, the arm should be supported and at heart level. 

· An appropriately sized cuff should be used – width of bladder 40 percent of circumference and encircling 80 percent of the upper arm. A large adult cuff should be used in women with an upper-arm circumference of 35 to 44 cm, and a thigh cuff if the upper-arm circumference is 45 to 52 cm.
· Treating mild hypertension does not have benefit and overtreatment may cause placental hypoperfusion resulting in adverse perinatal outcomes.

· Monitor intrauterine growth with serial ultrasounds after the age of fetal viability.

· Management
· Nonpharmacologic

· There are no large randomized controlled trials evaluating limited weight gain or the DASH diet in pregnancy for chronic hypertension.

· ACOG recommends that weight loss and extremely low sodium diets should not be used during pregnancy.

· Women who are already exercising and whose BP is well controlled, should continue with moderate exercise during pregnancy.

· Pharmacological therapy

· Methyldopa is a centrally acting alpha-2 agonist.  It is considered first line therapy due to a long history of safety and several studies showing no adverse maternal or fetal effects and good pregnancy outcomes.  Dose is 250 mg to 500 mg BID to QID, maximum 3000 mg/d.
· Labetalol is a beta blocker with some alpha blocking effect.  Several studies show perinatal outcomes similar to methyldopa. Atenolol has been associated with intrauterine growth restriction.  The dose of labetalol is 100 – 300 mg BID to TID, maximum 2400 mg/d.

· Calcium channel blockers are considered safe, based on limited studies.  Nifedipine has been the most used in this class at a dose of ER 30-90 mg daily, maximum 90 mg/d ER.

· For urgent lowering of severe hypertension, hydralazine, labetalol and nifedipine are recommended.

· Clonidine has a similar mechanism of action to methyldopa and appears to be safe.  It is a consideration if a women is not able to take oral medication since it is available as a transdermal patch. Dosing is 0.2 to 0.6 mg BID to TID, maximum 2.4 mg/d.  The patch is applied weekly 0.1 to 0.6 mg/24h patch(s).

· Thiazide diuretics (hydrochlorothiazide, chlorthalidone) may be continued if the woman's blood pressure was controlled on this prior to pregnancy.  They should be stopped if preeclampsia develops to avoid intravascular volume depletion.  Dosing is 12.5 to 25 mg/d for HCTZ and 12.5 – 50 mg/d for chlorthalidone

· Angiotensin converting enzyme inhibitors (ACEs) and angiotensin receptor blockers (ARBs) are contraindicated in pregnancy because of associations with fetal renal abnormalities, neonatal renal failure, oligohydramnios, fetal growth restriction, skull hypoplasia and death with use during the second and third trimesters.  First trimester exposure has been associated with cardiac abnormalities.

· Women with chronic hypertension and a history of prior early onset preeclampsia with preterm delivery (<34 weeks gestation) or preeclampsia in more than one prior pregnancy should receive aspirin (60-80mg daily) beginning in the late first trimester. (American College of Obstetrician and Gynecologists)

· Women at high risk of preeclampsia should take 81 mg of aspirin daily after 12 weeks' of gestation.  (United States Preventative Services Task Force)

· Prenatal monitoring

· Ultrasound evaluation of fetal growth starting at 28-32 weeks is recommended.  The appropriate frequency is not known.

· If evidence of fetal growth restriction is found in women with chronic hypertension, feto-placental assessment to include umbilical artery Doppler velocimetry as an adjunct antenatal test is recommended.
· For women with chronic hypertension and no additional maternal or fetal complications, delivery before 38 0/7 weeks of gestation is not recommended.
Bottom line

Controlling moderate to severe chronic hypertension in pregnancy decreases episodes of uncontrolled hypertension and seems to decrease the likelihood of Caesarean delivery, preterm delivery, preeclampsia, intrauterine growth restriction of the baby and placental abruption related to hypertension.

Evidence-Based Recommendations

Grade A Recommendations

Low-dose aspirin has small to moderate benefits in the prevention of preeclampsia among at-risk women (NNT = 72). The NNT falls to 19 among those at greatest risk. 

Grade B Recommendations
Intravenous labetalol or hydralazine or oral nifedipine may be used to treat severe hypertension during pregnancy. 

Calcium supplementation may decrease the incidence of hypertension, preeclampsia, and mortality among high-risk women with low calcium intake. However, women in the United States or other developed countries are unlikely to benefit. 
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