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Prenatal Care in Family Medicine
Preconception Counseling
Points to address and consider during the discussion 

· Background

· Family physicians take care of all phases and stages of life.

· Our approach is preventative and longitudinal in nature.

· We care for both chronic and acute problems and mental health.

· We care for both genders.

· We have good rapport and understanding of family and community.

· We conduct about 214 million office visits per year.

· We are well positioned to discuss preconception.

· Preconception care remains a strategic objective of Healthy People 2020.

· Preconception care is defined as individualized care for men and women that is focused on reducing maternal and fetal morbidity and mortality, increasing the chances of conception when pregnancy is desired, and providing contraceptive counseling to help prevent unintended pregnancies.

· Preconception care is aimed at identifying risks, education on modifying biomedical, behavioral, and social risks, and providing intervention to improve pregnancy outcomes through prevention and management.

· Providing quality preconception care is the responsibility of all primary care health professionals, not just those who provide maternity care or handle a high volume of women’s health.

· Infant mortality is often used as a key indicator of the overall health of the nation.

· Among high-income countries, the United States’ infant mortality rate is higher than the majority of other high-income countries.

· It has remained relatively unchanged in the past decade.

· U.S. women ages 18 to 44 have numerous preconception risk factors that can negatively impact maternal and infant health.

· Approximately 50% of women are overweight or obese. 

· 19% are current smokers.

· 10% have hypertension.

· 3% have diabetes.

· 10% use alcohol during pregnancy.

· 3% take OTC or prescription medications that are teratogenic.

· Among high-income countries, the maternal mortality rate is relatively high in the United States. 

· A woman is 10 times more likely to die from childbirth related complications in the United States than in countries such as Austria or Poland.

· Significant racial and ethnic disparities persist within the United States.

· There are many potentially modifiable risk factors that affect future pregnancy outcomes.

· Tobacco smoking in pregnancy is associated with numerous pregnancy complications including spontaneous abortion, stillbirth, low birthweight, preterm birth, placenta previa, placental abruption, and cleft lip/palate as well as an increased risk of sudden infant death syndrome (SIDS) after birth.

· Thirty-six percent of women aged 20 years and older are obese (body mass index [BMI] greater than or equal to 30 kg/m2). Obesity increases the risk of pregnancy complications that include gestational diabetes, hypertension, macrosomia, birth trauma, cesarean section, and induced and spontaneous preterm birth.

· For all women of childbearing age and their partners, assess STI risk, provide counseling and immunizations as indicated to prevent acquisition of STIs, and provide indicated STI testing and treatment.

· Review past, current and postpartum contraception use and plans.

· Review and discuss prescribed and OTC medications that may have an adverse impact on pregnancy, fetal development and breast feeding.  Avoid all unnecessary medications.

· Approximately 10% to 15% of congenital anomalies in the United States are attributed to prescription medication use during pregnancy.

· Recommend folic at least 0.4 mg daily starting at least 3 months prior to conception – creating a baby.

· Bottom line

· Advise folic acid supplementation (400 mcg daily) to reduce the risk of neural tube defects.  Grade A Recommendation
· Counsel women with diabetes mellitus about the importance of glycemic control before conception. Assist patients in achieving an A1C level as close to normal as possible to reduce the risk of congenital anomalies.  Grade A Recommendation
· Pediatrician [primary care] offices are a ideal place to promote the use of folate and vitamins when mothers take children to preventive and sick visits.  Grade B Recommendation HYPERLINK "http://www.essentialevidenceplus.com/product/ebm_loe.cfm"
· Maternal obesity, diabetes and cardiovascular disease are the leading causes of maternal morbidity and mortality in the US.
Prematurity and congenital anomalies are the leading cause of infant morbidity and mortality in the US.

Vomiting in Pregnancy

Points to address and consider during the discussion 

· Incidence and pattern of morning sickness

· Morning sickness is present in 70-85% of pregnancies with varying degrees.

· Hyperemesis present in < 2% of pregnancies.

· Resolves by end of first trimester in 60% of cases

· Resolved by 20 weeks in 87% of cases.

· Morning symptoms 1.8% of the time.

· Symptoms throughout day 80% of the time.

· Maternal and fetal outcomes (why we care)

· In pregnancies with uncomplicated nausea and vomiting (morning sickness) there is no increased risk of miscarriage, preterm delivery, fetal death or growth restriction.

· In hyperemesis gravidarum there is increased risk of growth restriction, low birth weight, fetal death, pre-eclampsia and complications associated with vomiting (e.g., esophageal rupture, retinal hemorrhage, Mallory-Weiss syndrome, pneumothorax).

· Hyperemesis gravidarum

· Rare disorder characterized by severe, intractable nausea and vomiting (> 3 episodes/day), dehydration, large ketonuria, and ≥ 5% body weight loss during pregnancy.  Often associated with electrolyte, thyroid and liver abnormalities.

· Most common cause of hospitalization in early pregnancy, and second most common cause of hospitalization in pregnancy overall (following preterm labor).

· Treatment Goals
· Early intervention to reduce risk of hospitalization for hyperemesis.
· Provide symptomatic relief.
· Correct electrolyte imbalance and dehydration. 
· Provide prophylaxis against complications.
· Management
· Nonpharmacologic

· Eat frequent small meals.

· Avoid strong smells, greasy/fatty/spicy foods.

· Eat bland, dry, high protein snacks and meals.

· Eat crackers upon wakening.

· Ginger and acupuncture
· Ginger is helpful to control nausea and vomiting in early pregnancy. We can expect that forms other than Thai ginger in capsules would also likely be effective. Although the study was not large enough to draw conclusions about possible rare adverse effects, it is generally regarded as safe by the FDA, and the long-term traditional use of ginger as an anti-emetic is reassuring.  (Grade B Recommendation)
· Acupressure, acupuncture or acustimulation may not be effective in treating nausea and vomiting in early pregnancy. (Grade C Recommendation)
· Pharmacological therapy
· pyridoxine (Vitamin B6) 10 mg to 25 mg Q6H prn (max 200 mg/day)
· doxylamine (anticholinergic, antiemetic, 1st generation H1 antagonist) 25 mg Q6H prn (max 75 mg/day)
· ondansetron (antiemetic, 5-HT3 receptor antagonist) 4 mg to 8 mg Q8H prn 
· metoclopramide (prokinetic, dopamine blockade, antiemetic) 5 mg to 10 mg Q6H prn (max 30 mg/day) 
· promethazine (antihistamine, antiemetic, post-synaptic dopaminergic receptor blockade) 12.5 mg to 25 mg Q6H prn (max 100 mg/day)
· IV or oral steroids:  methylprednisolone varying doses 4 mg to 48 mg/day divided doses QD-QID
Bottom line

Cochrane Review Summary Statement:  Given the high prevalence of nausea and vomiting in early pregnancy, women and health professionals need clear guidance about effective and safe interventions, based on systematically reviewed evidence. There is a lack of high-quality evidence to support any particular intervention. This is not the same as saying that the interventions studied are ineffective, but that there is insufficient strong evidence for any one intervention. The difficulties in interpreting and pooling the results of the studies included in this review highlight the need for specific, consistent and clearly justified outcomes and approaches to measurement in research studies.  (Matthews A. et al.)
Grade A Recommendations

Diagnose early to prevent maternal and infant morbidity.  Offer dietary counseling, ginger, vitamin B6, and doxylamine to women presenting with protracted nausea and vomiting of pregnancy.
Vitamin B6 should be prescribed as first-line treatment for nausea and vomiting of pregnancy.
Treatment of nausea and vomiting of pregnancy with vitamin B6 (pyridoxine) alone or vitamin B6 (pyridoxine) plus doxylamine in combination is safe and effective and should be considered first-line pharmacotherapy.
Taking a multivitamin at the time of conception or 1 month prior to fertilization may decrease the severity of nausea and vomiting of pregnancy.
In patients with hyperemesis gravidarum who also have suppressed thyroid-stimulating hormone levels, treatment of hyperthyroidism should not be undertaken without evidence of intrinsic thyroid disease (including goiter and/or thyroid autoantibodies).
The appropriate management of abnormal maternal thyroid tests attributable to gestational transient thyrotoxicosis, or hyperemesis gravidarum, or both, includes supportive therapy.  Antithyroid drugs are not recommended.
Grade B Recommendations
Treatment of nausea and vomiting in pregnancy should begin with lifestyle modifications. Other treatments, including acupressure, vitamin B6 (pyridoxine), dox​ylamine, and prescription antiemetics, can be added as needed.
Many antiemetic medications are safe in pregnancy and can help with treatment of nausea and vomiting, but their efficacy is limited in true hyperemesis gravidarum (HG).

Treatment of nausea and vomiting of pregnancy with ginger has shown some beneficial effects in reducing nausea symptoms and can be considered as a nonpharmacologic option.
A trial of oral or IV steroids may be warranted in women who do not respond to other medications. 
Treatment of severe nausea and vomiting of pregnancy or hyperemesis gravidarum with methylprednisolone may be efficacious in refractory cases; however, the risk profile of methylprednisolone suggests it should be a last-resort treatment.
Grade C Recommendations
Early treatment of nausea and vomiting of pregnancy may be beneficial to prevent progression to hyperemesis gravidarum.
Physicians should consider prescribing doxylamine (Unisom SleepTabs) in addition to vitamin B6 for treatment of nausea and vomiting of pregnancy because the combination reduces symptoms by 70%.
Adjunctive treatment with acupressure can be helpful to some women and does not increase morbidity.
Hospitalization, IV fluid hydration, and possibly parenteral nutrition should be considered in the most severely ill patients or if clinical signs of dehydration are present.
Asthma in Pregnancy

Points to address and consider during the discussion 

· Incidence and prevalence of asthma in pregnancy

· Asthma is one of the most common medical conditions encountered during pregnancy.

· Occurs in 4 to 8 percent of pregnant women.

· Asthma exacerbations occur in 20 to 36 percent of pregnant asthmatic patients.

· Respiratory physiology during pregnancy
· Normal respiratory changes during pregnancy result in 20% increase in oxygen consumption and 15% increase in maternal metabolic rate.

· An increase in maternal pCO2 may cause fetal acidosis.

· Maternal hypoxemia (paO2< 95 mm Hg) rapidly results in decreased oxygen delivery to the fetus (baby).

· Chronic hypoxemia may cause intrauterine growth retardation and low birth weight.

· Maternal and fetal outcomes (why we care)

· Studies suggest that maternal asthma increases the risk of perinatal mortality, maternal hypoxemia, gestational hypertension, gestational diabetes, hyperemesis gravidarum, preeclampsia, vaginal hemorrhage, preterm birth, maternal mortality, neonatal hypoxemia and low birth weight infants.
· In severe asthma, there is an increased incidence of preeclampsia, preterm birth (<37 weeks) and low birthweight infants.

· In severe asthma there may be an increase in perinatal mortality and congenital malformations.
· Better controlled asthma is associated with decreased risks.
· Treatment Goals
· Maintain adequate oxygenation of the baby/fetus through prevention of hypoxic episodes in the mother.

· Provide optimal therapy to maintain control of asthma for maternal health and quality of life as well as for normal fetal maturation.
· Symptoms and exacerbations do not exceed those of intermittent asthma.
· Management
· It is safer for pregnant women with asthma to be treated with asthma medications than it is for them to have asthma symptoms and exacerbations. 
· The obstetrical care provider should be involved in asthma care, including monitoring of asthma status during prenatal visits.

· Asthma treatment is organized around four components of management. 
· Assessment and monitoring of asthma, including objective measures of pulmonary function.

· Control of factors contributing to asthma severity.
· Patient education.

· A stepwise approach to pharmacologic therapy.  See Figure 1 from the Working Group Report (WGR) on Managing Asthma During Pregnancy in the Student Guide.
· Medication:  Same as a non-pregnant patient
· Albuterol remains the recue inhaler of choice.
· Budesonide is the preferred ICS due to more studies supporting it's safety.
· Fluticasone has recent studies supporting its safety in the first trimester.
· Salmeterol is the LABA of choice.  There are retrospective cohort studies supporting the safety of salmeterol and formoterol.
· Montelukast and zafirlukast are alternative therapy but not preferred.
· Methylxanthines, theophylline and aminophylline, are safe but not commonly used.
· Same step-wise approach as a non-pregnant patient.  See Figure 1 of the Working Group Report on Managing Asthma During Pregnancy in the Student Guide. 
· Monitoring
· Spirometry is the preferred method of assessing pulmonary function.

· Peak flow measurement is an acceptable alternative. 

· FEV1 and peak flow rates do not change substantially as a result of pregnancy, so these measures can be used for assessing asthma control in patients who are pregnant just as they are in patients who are not pregnant. (see Table 1 and Figure 1 from WGR in the Student Guide)

· Women with asthma that is not well controlled may benefit from increased fetal surveillance.

· In uncontrolled asthma, assessment of fetal well-being, usually by means of nonstress testing, should be considered starting at 32 weeks' gestation.
Bottom line

The treatment principles of asthma during pregnancy are similar to those in non-pregnant patients. 

1. Prevention of acute exacerbations 

2. Optimization of ongoing asthma control
a. Minimal/no chronic symptoms

b. Normal pulmonary function

c. No limitations on activity

d. No missed school/work

e. Minimal use of SABA
f. Minimal/no adverse effects from medications

The potential risks of asthma medication are generally outweighed by the potential adverse effects of untreated asthma that will result in bad outcomes for mother and baby.
Chronic Hypertension in Pregnancy
· 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 at 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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