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The Case

A 35-year-old woman with chronic asthma presented to the emergency department (ED) with difficulty

breathing. The patient informed the staff that she was 17 weeks pregnant and had an obstetrician on staff

at another hospital. A urine pregnancy test was ordered and was positive. The test result was documented

in the electronic medical record. The patient was treated with inhaled bronchodilators, but her respiratory

distress persisted. The ED physician contacted the on-call internist to admit the patient for continued

therapy. The internist agreed to admit the patient, but he was not told that the patient was pregnant. The

admitting nurse received a report from the ED nurse, but again, the patient's pregnancy status was not

mentioned.

On admission, the patient was ordered to receive intravenous corticosteroids, nebulized bronchodilators,

and intravenous levofloxacin (a pregnancy category C antibiotic [see Table]). In the morning, the internist

saw the patient. She informed him that she was pregnant. The physician reviewed the patient's medication

administration record and determined that she received one dose of levofloxacin. He discontinued

levofloxacin and ordered an alternate antibiotic that was pregnancy category B. A maternal-fetal specialist

was consulted and reported that one dose of levofloxacin should have no adverse effects on the fetus.

The Commentary

This case brings up several issues related to medication safety in women who are, or could be,

pregnant—including problems in interprofessional communication, patient education, and medication-use

systems. Grissinger and Kelly outlined some of the causes of medication errors in women and

recommended strategies to improve medication safety in this unique group.(1) The safe and effective use

of medications begins with an accurate medical/medication history. In caring for women, such a history

should include height, weight, current and past medical history (including current pregnancy, past

pregnancy, and lactation), as well as a comprehensive medication history that includes prescription, over-

the-counter, and complementary/alternative medicine products.(1) Drug use by pregnant women is more

common than one might expect. In two studies, nearly 60% of pregnant women used a prescription
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medicine other than a prenatal vitamin. In many cases, these prescription drugs were not prescribed by an

obstetrician—the provider group most likely to be knowledgeable about drug safety during pregnancy.(2,3)

Also, key elements of an accurate medication history are often missing in the health records of pregnant

women. In one study, only 26% of medications taken by women during pregnancy were actually

documented in the patient's chart.(4) Medication errors related to sound-alike, look-alike drugs (SALAD)

can occur. Examples of SALAD associated with medication errors in women include the mix-up of Sarafem

(fluoxetine) for Serophene (clomiphene) and the inadvertent substitution of FemHRT (a hormone

replacement product used for vasomotor symptoms during menopause) for Femara (letrozole, used to

prevent cancer progression following antiestrogen therapy).(1)

To help practitioners weigh the risks and benefits of drug exposure during pregnancy, the United States

Food and Drug Administration (FDA) in 1979 devised a categorization scheme to communicate the safety

of medications in pregnancy in terms of effects on the fetus (Table). However, this system has been widely

criticized for its lack of clarity and lack of a strong evidence basis.(5-7) For example, categories do not

clearly communicate relative risk (e.g., risk does not necessarily increase as one goes from categories C to

D to X) nor how the risk of drug exposure might vary depending on the trimester of pregnancy during which

the exposure occurs. Some drugs, such as oral contraceptives, are classified as category X, when data

show that they are not as detrimental to the fetus as category X suggests.(8)

Responding to these critiques, in May 2008 the FDA proposed a new rule to remove the pregnancy

categories and instead require that product labels include three main components: a fetal risk summary,

clinical considerations, and a data section in the labeling.(9) Information in these three areas would include

the developmental risk to the fetus, specific patient counseling and prescribing information, and data from

studies in humans and animals (if available). Safety information for exposure during various stages of

pregnancy and during lactation would be included, as would information related to pregnancy exposure

registries. The FDA is presently reviewing and taking into consideration comments submitted between May

28, 2008 and August 27, 2008 for modification of this proposed rule.

It is hard to know how knowledgeable prescribers are about pregnancy status when medications are

initiated or refilled. However, as this case illustrates, there does seem to be cause for concern. In 2004,

investigators reviewed pregnancies from eight HMOs between 1996–2000 and found that, even though

pregnancy was documented in the medical chart, 3.8% of women were prescribed category D medications

and 1.1% were prescribed category X medications.(10)

While obtaining medical histories, most providers routinely ask if a woman is, or could be, pregnant. Most

EDs have policies in place that require providers to ask about pregnancy status or to order pregnancy tests

before proceeding with certain medical treatments. In this case, the patient informed the staff that she was

pregnant, and a pregnancy test was performed; however, the error occurred in the communication of this

information between providers. It seems that systems were not in place along the continuum of care to

ensure that the patient's pregnancy status was known by all of the relevant care providers.

Improved provider-to-provider communication and up-to-date software could have prevented the

information gap that led to this error. The Joint Commission's 2008 National Patient Safety Goals (NPSGs)

include improving communication between caregivers. Communication issues among the health care team
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are the subject of improvement projects and interprofessional training.(11) Let's review the points of care

where the error could have been prevented. First, if the ED nurse and physician had simply stated the

pregnancy status as part of the transfer of care (e.g., as part of a structured sign-out procedure), it might

have been enough. Second, the internist could have reviewed the information more carefully in the medical

record. Third, the nurse administering the medication could have verified the patient's pregnancy by asking

the patient or reviewing the chart. The pharmacist also could have inquired if the patient was pregnant

before dispensing the medication. It is unknown if the pharmacy computer system at this hospital was

linked to the electronic medical record or had flags to alert the pharmacist of pregnancy status. A

randomized study examined the impact of embedding a pregnancy alert tool into an electronic pharmacy

system.(12) The study showed a significant reduction in the dispensing of category D or X medications to

pregnant women, demonstrating that a pharmacy alert system may prevent these errors. Despite the

positive results, the study's authors cautioned that the alert system alone was not enough to prevent errors

and that changes in behavior by both physicians and pharmacists, in conjunction with systems changes,

were required to achieve optimal outcomes. Lastly, another opportunity for improved communication

involves the active participation of the patient herself. Among the 2008 NPSGs, the Joint Commission

encourages changes to allow patients to play an active role in their care.(13) This patient could have been

educated (e.g., by her obstetrician, her pharmacist, or by an admitting health care provider) to mention her

pregnancy to providers at each point of contact. In this way, the error may also have been prevented.

A computerized provider order entry (CPOE) system, with adequate decision support, may have also

prevented this situation. With such a system, a flag may have appeared to alert the physician that

levofloxacin is not the best choice of antibiotic for a pregnant woman. This, however, would not guarantee

that the error would have been prevented. Data show that health care team involvement, in addition to

CPOE, is important to preventing medication errors because health care providers often override electronic

alerts.(14,15)

In the end, it was fortunate that the error only resulted in a single dose of levofloxacin, which is highly

unlikely to be harmful to the patient or the fetus. But other medications may not have been as forgiving. It is

important to learn from the errors and points of communication loss in this case to help avoid similar

mistakes in the future.

Take-Home Points

All health care providers (physicians, pharmacists, nurses, dentists, etc.) should develop the practice

of verifying if a female patient is pregnant.

Clear sign-out procedures in the transfer of care and patient education are critical for adequate

communication across the continuum of care.

CPOE and pharmacy alert systems can alert providers to the pregnancy status of patients and

suggest that alternatives be considered when certain high-risk drugs are prescribed for pregnant

patients. However, these efforts do not replace the need for interprofessional education and

communication.

The current FDA categories for medication use in pregnancy may not fit all of health care providers'

informational needs. A new FDA proposal, currently under consideration, would revise drug product

labeling related to pregnancy and lactation with the goal of providing information that is more useful
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for clinical decision-making and for patient counseling.

Pregnant women should be encouraged to take an active role in educating all health providers, at

each point of contact, about their pregnancy status.
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Associate Professor of Clinical Pharmacy

University of California, San Francisco
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Table

Table. The FDA's present system to categorize the safety of medications in pregnancy, in terms of

the risk to the fetus.

Pregnancy

Category
Description Examples

A
Controlled studies show no risk. Adequate, well-controlled studies

in pregnant women have failed to demonstrate risk to the fetus.
levothyroxine

B

No evidence of risk in humans: either animal studies show risks, but

human studies do not; or no human studies have been done and no

risk has been shown in animal studies.

amoxicillin

C

Risk cannot be ruled out. Human studies are lacking, and animal

studies are either positive for fetal risk or lacking as well. However,

potential benefits may justify potential risk.

sertraline, fluoxetine

D

Positive evidence of risk. Investigational or postmarketing data

show risk to the fetus. Nevertheless, potential benefits may

outweigh the potential risk.

paroxetine

X

Contraindicated in pregnancy. Studies in animals or humans, or

investigational or postmarketing reports, have shown fetal risk,

which clearly outweighs any possible benefit to the patient.

ethinyl estradiol,

methotrexate,

isotretinoin
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