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       الصيدلة السريرية/النظري/المرحلة الرابعة      

              DRUGS IN PREGNANCY AND LACTATION   . مهند ياسر الرديفد

• Medication use during pregnancy and lactation is a challenge for health 

professionals, as pregnant and breast-feeding women are usually excluded from 

clinical trials. 

Causes of Congenital Anomalies 

• Although the risk of drug-induced teratogenicity is of concern, the actual risk of 

birth defects from most drug exposures is small. Medications are associated with less 

than 1% of all congenital anomalies, although they may play a more important role 

through interaction with genetic factors.  

• Other causes of anomalies include monogenetic conditions (8% ˗ 18%), 

chromosomal disorders (7% ˗ 10%), maternal infections (1%), maternal conditions 

(1% ˗ 3%; e.g., maternal diabetes), multifactorial heredity (23% ˗ 50%), and 

unknown causes (34% ˗ 43%). 

Age of Pregnancy 

• The age of pregnancy can be defined as gestational or postconceptional ages.  

• Gestational age is the term used in clinical practice. It is calculated from the first 

day of the last menstruation (or by ultrasound dating if menstrual cycles are irregular 

or if dates are unknown). 

• Postconceptional age is calculated from the day of conception, which is 14 days 

shorter than gestational age if the menstrual cycle is 28 days.  

Principles of Embryology 

• Pregnancy is usually divided into three trimesters of 13 weeks. However, it can be 

divided more precisely into three phases:  

-implantation and pre-differentiation,  

-organogenesis (or embryogenesis), and  

-fetogenesis.  

• The risk of birth defects is most often higher during organogenesis. 
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Teratogens 

• A teratogen is defined as any agent that results in structural or functional 

abnormalities in the fetus, or in the child after birth, as a consequence of maternal 

exposure during pregnancy. The teratogenic mechanism for most drugs remains 

unclear, but may be due to the direct effects of the drug on the fetus and/or as a 

consequence of indirect physiological changes in the mother or fetus. 

• Teratogenic exposure implies that we have to consider the exposure level (dose) 

and timing of exposure to a medication during pregnancy to determine whether it 

could lead to a higher risk of a specific malformation. 

• There are approximately 30 medications or classes of medication established to be 

teratogens. They are shown in table below. If a drug is not on this list, it does not 

necessarily mean that it is safe to use during pregnancy. 

Drug Selection in Pregnancy 

• In general, drugs that have been used extensively in pregnant women without 

apparent problems are recommended in preference to new drugs for which there is 

less experience of use. For example, methyldopa is used rarely to treat hypertension 

in the non-pregnant state but has historically been preferred in pregnancy because of 

a long history of safe use. However, older drugs may be less effective in terms of 

controlling maternal illness and are often associated with an increased side-effect risk 

profile. 
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• A frequent error made by health professionals is to apply the U.S. Food and Drug 

Administration (FDA) pregnancy risk categories (A (no demonstrable risk), B, C, D 

and X (teratogenic agents that are considered to be completely contraindicated in 

pregnancy) when considering whether or not to prescribe a drug in pregnancy.  

• The 1979 FDA regulations establishing these categories and for many years, this 

system of categorization has been criticized by teratologists, genetic counselors, and 

other experts in the field who recommend relying on other information sources. They 

assert that the FDA categories are too simplistic, can lead to a misperception of the 

risk, and do not take into account other important information such as expected 

incidence, severity of anomalies, degree of risk, gestational timing of exposure, and 

route of administration. 

• In May 2008, the FDA proposed that the categories be removed and replaced by a 

short statement. This statement includes the description and the risk of fetal defects, 

the sources of data (animal or human data), a comparison with the population 

baseline risk of birth defects, and the relationship with the dosage. An equivalent 

section for drug use during lactation will be inserted. This new regulation is not yet 

available. Meanwhile, clinicians should rely on other information sources to evaluate 

the risk of a medication during pregnancy. 
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Preconception Care 

• Adverse pregnancy outcomes, which include prematurity, low birth weight, and 

birth defects, are major health concerns and can lead to serious health problems. One 

contributing factor to these adverse outcomes is the late start in prenatal care, which 

can delay the identification and modification of biomedical, behavioral, and social 

risk factors that can affect pregnancy outcomes.  

• Strategies to improve pregnancy outcomes include taking folic acid, avoiding 

alcohol, smoking cessation, optimizing the treatment and management of chronic 

illnesses (e.g., diabetes, epilepsy, hypertension, maternal phenylketonuria), screening 

for infections (e.g., human immunodeficiency virus [HIV], sexually transmitted 

infections), appropriate vaccination, and reaching a healthy weight. 

►Folic Acid 

• Folic acid is an essential vitamin that plays an important role in the prevention of 

congenital anomalies, particularly neural tube defects (NTD). Recent data indicate 

that folic acid may also be involved in the reduction of other congenital anomalies, 

including cardiovascular, oral clefts, limb deformities, and urinary malformations. 

• The American College of Obstetricians and Gynecologists (ACOG) and the U.S. 

Services Task Force recommend that every woman of childbearing age take 0.4 to 0.8 

mg of folic acid daily, beginning 1 month before pregnancy and through the first 2 to 

3 months, because nutritional sources alone are not sufficient. Women at higher risk 

of NTD (e.g., those who have had a previous child or a first-, second or third-degree 

relative with a neural tube defect, those with prepregnancy diabetes, those with 

epilepsy taking carbamazepine or valproic acid) are counseled to take 4 mg of folic 

acid per day. 

►Iron Supplements 

• Anemia is a common problem during pregnancy; it is defined as a hemoglobin level 

less than 11 g/dL (110 g/L; 6.83 mmol/L) during the first and third trimesters and less 

than 10.5 g/dL (105 g/L; 6.52 mmol/L) during the second trimester.  

• Recommendations are that all pregnant women be screened for anemia, and those 

with iron deficiency should be treated with oral iron preparations in addition to 

prenatal vitamins.  

• It is unclear whether supplementing nonanemic pregnant women will improve 

perinatal outcomes. 

Impact of Physiologic Changes during Pregnancy on Pharmacokinetics 

Absorption Drug absorption is affected in several ways during pregnancy, and it is 

difficult to predict the final repercussion on drug efficacy.  Decreased gastrointestinal 

transit can result in a delay in drug peak effect, prolonging the time of contact of 



 

5 
 

drugs with the intestinal mucosa, and possibly enhancing absorption of certain drugs. 

The higher gastric pH may affect the absorption of weak bases or acids. 

Distribution The volume of distribution increases for most drugs during pregnancy 

due to plasma volume expansion and the presence of amniotic fluid, the placenta, and 

the fetus. This results in a decrease in maximal concentrations of drugs and in their 

half-life. In addition, hypoalbuminemia and decreased protein binding of drugs 

increases free fraction of some medications. 

Metabolism During pregnancy the activity of some isoenzymes is increased (e.g., 

CYP3A4, CYP2A6, CYP2D6, CYP2C9), and the activity of others is decreased (e.g., 

CYP1A2, CYP2C19).  

Renal Elimination Renal blood flow and glomerular filtration are increased 

significantly during pregnancy. The impact of this increase is more important for 

drugs that are eliminated in the urine. 

Confirmation of Pregnancy 

Positive urine human chorionic gonadotropin followed by positive ultrasound, fetal 

heart sounds, and/or fetal movement. 

Pregnancy Dating and gestational Age 

Calculated from the first day of the last menstrual period. Due dates typically are 

estimated at 40 weeks of gestation; however, infants delivered between 37 completed 

weeks and 42 weeks are considered full term. 

Pregnancy Symptoms 

First trimester: Menstrual spotting, missed menses, fatigue, breast tenderness, 

increased urination, mood swings, nausea/vomiting, headache, heartburn, 

constipation. 

Second trimester: Frequent urination, heartburn, constipation, dry skin, edema, linea 

nigra ((Latin for "black line") a dark vertical line that appears on the abdomen), and 

melasma (a tan or dark skin discoloration). 

Third trimester: Backache, edema, shortness of breath 

Routine Pregnancy Visits 

In a normal, uncomplicated pregnancy, visits should occur monthly 

until 28 weeks of gestation, every 2 to 3 weeks from 28 to 36 weeks  

of gestation, and then weekly until delivery. 

Examination for each of the following is performed at each visit: 

• Blood pressure 

• Weight 

• Urine for protein and glucose 
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• Uterine size 

• Fetal heart rate 

• Fetal movement 

Medication and Lactation 

►Drug Transfer into Breast Milk 

• To study drug effects in a breast-fed infant, serum drug levels could be measured to 

help evaluate safety in the infant; however, these data are often not available. 

Therefore, in most instances, the approximate quantity of drug ingested by the breast-

fed infant is estimated using published measured drug concentrations in breast milk.  

• With these data, one can calculate the percentage of pediatric dose or the relative 

infant dose (RID) (percentage of maternal dose adjusted by weight), assuming an 

average of 150 mL/kg/day of milk ingested by a breast-fed infant. 

 

• Usually, a percentage of less than 10% of the pediatric dose or, when a pediatric 

dose is not available, a percentage of less than 10% of maternal dose adjusted by 

weight, is acceptable in full-term healthy infants. 

EXAMPLE: K.J., a breast-feeding, 91-kg woman, is taking hydrochlorothiazide 50 

mg PO daily. The drug has a long elimination half-life of about 12 hours. Peak milk 

levels of the drug occur 5 to 10 hours after a dose. In a recent study, the drug was 

excreted into milk with a mean concentration of 80 ng/mL. Based only on dose, does 

this drug represent a significant risk to K.J.’s nursing infant? 

-The maternal dose is 50 mg/91 kg = 0.55 mg/kg/day. The infant dose is calculated to 

be:             80 ng/mL (1 mcg/1,000 ng) (1 mg/1,000 mcg) (150 mL/kg/day),  

which equals 0.012 mg/kg/day.  

-The RID equals the actual infant dose (0.012 mg/kg/day) divided by the actual 

maternal dose (0.55 mg/kg/day) × 100, which equals 2.18%. 

-Therefore, the exposure likely does not represent a risk. K.J. can continue to take 

hydrochlorothiazide while breastfeeding.  

►Drug Pharmacokinetics 

• If clinical data are not available on drug transfer into breast milk, choose drugs that 

are highly protein bound, have a high molecular weight, have a short half-life, have 

no active metabolites, and are well tolerated by children. 
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►Drugs of Concern During Breast-Feeding 

• Most drugs are safe during breast-feeding. However, use of some drugs creates 

some concern and requires a more thorough assessment by the clinician. One should 

also consider the additive side effects of medication for the baby when the mother is 

taking a combination of medications. 

 

CONDITIONS PREVALENT IN PREGNANCY AND LACTATION 

When possible, treat conditions occurring during pregnancy with nonpharmacologic 

treatments instead of drug therapy. 

►Nausea and Vomiting 

• Nonpharmacologic measures, such as lifestyle (rest, avoidance of nausea triggers) 

and dietary changes (small and frequent meals, fluid restriction during meals, 

avoiding spicy or fatty foods, consuming crackers upon rising, and elimination of 

pills with iron, if possible) should be used as first-line management. 

• The combination of pyridoxine (vitamin B6) and doxylamine is well studied during 

pregnancy and is the first-line pharmacologic treatment of nausea and vomiting 

during pregnancy.  
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• When the combination of pyridoxine/doxylamine is insufficient, other drugs such as 

metoclopramide or diphenhydramine can be prescribed; ondansetron is another 

alternative. 

►Constipation 

• Nonpharmacologic treatment is the mainstay of constipation treatment in pregnant 

patients. Pregnant women should be counseled to eat a high-fiber diet, drink plenty of 

fluids, exercise regularly, and avoid prolonged time on the toilet.  

• Bulk-forming laxatives, such as psyllium and calcium polycarbophil, are first-line 

agents. If these methods fail, emollients or osmotic agents can be tried.  

• Stimulant laxatives, such as bisacodyl and senna, are acceptable second-line agents 

for short-term or intermittent use. 

• During lactation, bulk-forming, emollient, osmotic laxatives, and the stimulant 

laxatives are safe for use. 

►Heartburn 

• Nonpharmacologic recommendations for the treatment of heartburn during 

pregnancy include small and frequent meals, remaining upright after eating, elevating 

the head of the bed, and avoiding factors known to decrease lower esophageal 

sphincter tone (e.g., smoking, chocolate, coffee, fatty foods, and peppermint). 

• Calcium- or magnesium-containing antacids are first-line therapies. If antacids fail 

to improve symptoms, ranitidine can be recommended, as it is the drug with the best 

safety data among the H2 blockers. Omeprazole, sucralfate, and metoclopramide are 

also safe in pregnancy. 

• All the drugs used for heartburn during pregnancy are acceptable during lactation. 

►Nasal Congestion and rhinitis 

• Rest, fluids, humidified air, nasal saline, and acetaminophen are the mainstays of 

therapy for the common cold. Recommend avoiding irritants and known allergens 

and raising the head of the bed at 30 to 45 degrees. Nasal strips might be helpful. 

• Treat nasal congestion as in the nonpregnant population, and do the following:  

(a) Avoid oral decongestants during the first trimester. After the first trimester, 

pseudoephedrine is the preferred agent for short-term use if a topical decongestant or 

nasal saline solution is not effective.  

(b) Stop topical decongestants after 3 to 7 days in order to minimize the incidence of 

rebound congestion.  

(c) Most first- and second-generation antihistamines are safe in pregnancy at 

recommended dosages.  

(d) Nasal corticosteroids are the best drugs for chronic rhinitis. 

• During lactation, all the drugs previously used during pregnancy can be continued. 
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►Urinary Tract Infections 

• Urinary tract infections during pregnancy, including asymptomatic disease, are 

associated with higher risks of hypertension, low birth weight, and preterm delivery. 

• Safe agents for empirical therapy include penicillins in combination with a beta-

lactamase inhibitor, cephalosporins, and nitrofurantoin.  

• Sulfonamides, ampicillin, and amoxicillin are second-line choices in areas where 

bacterial resistance is known. Avoid trimethoprim-sulfamethoxazole during 

organogenesis (congenital malformations) and near term (theoretical risk of neonatal 

jaundice) unless there are no other suitable choices.  

►Preterm Labor 

• Preterm birth, especially before 32 weeks of pregnancy, is the major cause of short- 

and long-term neonatal mortality and morbidity. The underlying pathophysiologic 

conditions are diverse, and most are unknown. 

 Antenatal Corticosteroids 

• A single course of antenatal corticosteroids should be administered between 24 and 

34 weeks’ gestation to women at risk of preterm delivery within 7 days. This 

approach decreases the incidence and severity of neonatal respiratory distress 

syndrome, intraventricular hemorrhage, necrotizing enterocolitis, and death. 

 Progesterone 

• Progesterone is recommended to prevent preterm birth in women with previous 

preterm delivery.  

►Thyroid Disorders 

• Because pregnancy induces significant changes in thyroid function, transient 

gestational hypothyroidism or hyperthyroidism may occur and may have adverse 

effects on the pregnancy and the fetus/neonate, even if subclinical.  

• It is recommended to treat subclinical hypothyroidism in pregnant women. 

• In overt maternal hyperthyroidism, current guidelines recommend propylthiouracil 

in the first trimester (methimazole is associated with fetal malformations) and 

methimazole thereafter, because of the increased risk of hepatotoxicity with 

propylthiouracil. 

►Hypertension 

• Hypertensive disorders in pregnancy include preexisting (chronic) hypertension and 

pregnancy-induced hypertension (gestational hypertension or preeclampsia).  

• Preeclampsia (hypertension and proteinuria) is a syndrome produced by endothelial 

dysfunction. Women may present with seizures (eclampsia), neurologic, hepatic, and 
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renal and/or coagulation complications, as well as fetal death and intrauterine growth 

restriction. Delivery is the only treatment for preeclampsia. Intravenous magnesium 

sulfate may be used to prevent eclampsia. 

• First-line drugs for hypertension include methyldopa, labetalol, and nifedipine. Do 

not use angiotensin-converting enzyme inhibitors, angiotensin receptor inhibitors, or 

renin inhibitors (fetopathy). Caution is advised with atenolol, as it has been 

associated with intrauterine growth restriction. 

• Low-dose aspirin (75 to 160 mg) is useful in high-risk women in preventing 

preeclampsia, preterm birth, and fetal/neonatal death. Calcium supplements (1 g/day) 

are also helpful in preventing preeclampsia. 

►Diabetes 

• Diabetes in pregnancy includes pregestational diabetes and gestational diabetes. 

• Women with type 2 diabetes may be started on insulin before pregnancy if they do 

not achieve optimal control with oral agents. 

• Diet and exercise are important nonpharmacologic treatments. Weight gain during 

pregnancy should be adapted to prepregnancy weight. 

• Insulin is the first-line treatment during pregnancy. 

• In women with gestational diabetes, glyburide and metformin represent interesting 

alternatives. Metformin and glyburide do not cause fetal malformations. 

• Metformin may be used in women with polycystic ovary syndrome to decrease 

miscarriage and gestational diabetes. 

• After delivery, insulin doses are decreased to pregestational doses to prevent 

maternal hypoglycemia. 

• Limited data are available on use of hypoglycemic agents during lactation. Insulin 

should be used if glucose levels are very high. Metformin may be used during 

lactation based on its pharmacologic profile, but follow-up data in infants are lacking. 

►Anticoagulation 

• Heparins are used for various purposes during and after pregnancy: treatment or 

prevention of thromboembolism, prevention of prosthetic heart valve thrombosis, and 

prevention of pregnancy complications.  

• Low-molecular-weight heparins are preferred to unfractionated heparin. Both are 

safe during pregnancy and lactation. 

• Warfarin and heparins are safe for use during lactation. 

►Enhancement of Lactation 

• No drug is currently approved by the FDA for lactation enhancement, but dopamine 

antagonists, metoclopramide and domperidone, which increase prolactin levels are 

sometimes used for this purpose. 


