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There are few data available to assess the safety during preg-
nancy of agents currently used to treat asthma and allergic
disorders. The American College of Allergy, Asthma, and
Immunology Registry for Allergic, Asthmatic Pregnant
Patients (RAAPP) was established to provide data to assess the
hypothesis that the aggressive treatment of asthma and allergy
in pregnant women will encourage positive outcomes for moth-
er and baby. Currently in progress is a pilot study of 800
patients who require inhaled corticosteroids during pregnancy.
The major outcome variable for the pilot study is small for
gestational age, defined as a birth weight below the 10th per-
centile for gestational age. After evaluation of these data, the
Registry will probably be opened to general enrollment of any
pregnant patient with allergy and/or asthma, regardless of
medication use. When completed, RAAPP will enable physi-
cians to evaluate the safety of medications commonly used by
allergists to treat allergy and asthma during pregnancy. (J Aller-
gy Clin Immunol 1999;103:S364-72.)

Older studies have demonstrated that inadequate treat-
ment of asthma during pregnancy results in poor mater-
nal and fetal outcomes and may result in maternal or fetal
death.1 It is also recognized that there is a baseline inci-
dence of birth defects, spontaneous miscarriage, low-
birth-weight and stillborn infants unrelated to therapies
used in the management of pregnancy complicated by ill-
ness or disease. For many years the Fellows and Mem-
bers of the American College of Allergy, Asthma and
Immunology (ACAAI) have recognized a need for data
to support the hypothesis that pregnant women with asth-
ma and other allergic disorders must be treated aggres-
sively to ensure a positive outcome for both the mother
and baby.

Patients with allergic disorders and asthma must be
encouraged to avoid environmental triggers as the first
line in the management of these conditions. However,
most patients will require medications, immunotherapy,
or both to control their symptoms. Unfortunately, there
are few data, most of which are retrospective, available

on the safety of drugs commonly used during pregnancy
to treat asthma and allergic disorders. For the newer and
more effective drugs used to treat allergies and asthma,
the information regarding the safety of these therapies in
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TABLE I. FDA pregnancy risk categories

Category A Controlled studies in women fail to demonstrate a
risk to the fetus in the first trimester (and there is 
no evidence of a risk in later trimesters), and the 
possibility of fetal harm appears to be remote.

Category B Either animal-reproduction studies have not 
demonstrated a fetal risk but there are no con-
trolled studies in pregnant women, or animal 
reproduction studies have shown an adverse 
effect (other than a decrease in fertility) that was 
not confirmed in controlled studies in women in 
the first trimester (and there is no evidence of a 
risk in later trimesters).

Category C Either studies in animals have revealed adverse 
effects on the fetus (teratogenic or embryocidal or
other) and there are no controlled studies in 
women, or studies in women and animals are not 
available. Drugs should be given only if the 
potential benefit justifies the potential risk to the 
fetus.

Category D There is positive evidence of human fetal risk,
but the benefits from use in pregnant women may
be acceptable despite the risk (eg, if the drug is 
needed in a life-threatening situation or for a seri-
ous disease for which safer drugs cannot be used 
or are ineffective).

Category X Studies in animals or human beings have demon-
strated fetal abnormalities or there is evidence of 
fetal risk based on human experience or both, and
the risk of the use of the drug in pregnant women
clearly outweighs any possible benefit. The drug 
is contraindicated in women who are or may 
become pregnant.
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pregnancy is even more limited. Therefore these new
drugs, which may be not only more effective but have
fewer adverse effects, are frequently bypassed for older
treatments.

For an expectant mother, it is not reassuring to be told
that her fetus is going to be exposed to drugs that have
not been studied and proven to be safe in clinical trials in
pregnant women, and therefore cannot be deemed safe.

FIG 1. History/demographics. EDC, Estimated date of confinement; OTCs, over-the-counter drugs.
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The Food and Drug Administration (FDA) has attempted
to provide guidance for physicians who are selecting
drugs for use in pregnant women with a letter-based clas-
sification system: A, B, C, D, or X (Table I). In this sys-
tem drugs listed as Pregnancy Category A are deemed
safest, and those listed as Pregnancy Category X are

deemed unsafe and contraindicated. These categories are
based primarily on data from animal studies. At present,
there are no Category A drugs available for use in treat-
ing pregnant patients with asthma or allergies. With the
knowledge that inadequately controlled asthma may be
detrimental to mother and fetus alike, the most effective

FIG 2. History/outcome of prior pregnancies.
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FIG 3. Clinical follow-up.

medications should be used. However, the choice is often
between a new Category B drug with no or minimal
human pregnancy data or a Category C drug with years
of use and reassuring human data. Many physicians do

not consider the FDA category scheme very useful for
making specific therapeutic decisions.2

Most traditional methods for studying drugs, such as
randomized trials, may be inappropriate during pregnan-
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FIG 4. Medications. OD, once a day; BID, twice a day; TID, 3 times a day; QID, 4 times a day.

cy for reasons that have been discussed by other partici-
pants during this workshop. A “Registry for Allergic and
Asthmatic Pregnant Patients (RAAPP)” has been initiat-
ed by the ACAAI and funded by an unrestricted grant

from Rhône Poulenc Rorer. Such a study will collect
prospective data for all medications prescribed for those
patients enrolled in the study.

Initially, a pilot study will be conducted by the approx-
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imately 3500 fellows and members of the ACAAI. In the
first phase, 800 patients who require inhaled cortico-
steroids in their treatment and who are in their first or
second trimester of pregnancy will be enrolled. The major

outcome variable will be small for gestational age (SGA).
SGA may be defined as a birth weight below the 10th per-
centile for gestational age. Thus the incidence of SGA in a
population demographically equivalent to the reference

FIG 5. Emergency room visit/hospitalization.
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population will be 10%. To detect a 50% increase in SGA
(ie, an incidence of 15%) with 80% power and a P value
equal to .05, 800 exposed individuals must be evaluated.
Therefore the pilot study will include 800 individuals tak-

ing inhaled corticosteroids. However, data will be collect-
ed and analyzed for all drugs used during the study. Exam-
ples of the case report forms being used in the initial pilot
study are included (Figs 1-7).

FIG 6. Labor and delivery/pregnancy outcome (continued).
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FIG 7. Labor and delivery/pregnancy outcome (continued).

After completion of a pilot study, it is the intention to
open the registry for much wider physician participation.
These might include obstetricians (many of whom treat
medical complications of pregnancy themselves), pulmo-
nologists, family physicians, internists, and other aller-
gists who are not members of the ACAAI. Furthermore,
any pregnant patient with allergic disorders or asthma
will be eligible for enrollment in the second phase, even
if no treatment is necessary during the pregnancy. In

this manner, data will be collected for the multitude of
classical and nonsedating antihistamines, deconges-
tants, nasal corticosteroids, noncorticosteroid anti-
inflammatory agents such as cromolyn and nedocromil,
bronchodilators, and leukotriene inhibitors or antago-
nists.

When completed, RAAPP will be the largest prospec-
tive study to date evaluating the safety of drugs used to
treat asthma and allergic disorders during pregnancy. The
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study will not only offer investigators the opportunity to
analyze data on traditional drugs but will also enable
them to evaluate the safety of newer medications that are
being taken at the time of conception and during the early
weeks of pregnancy, often before a women realizes that
she has conceived.

In 1993, The Working Group on Asthma and Pregnan-
cy of the National Asthma Education Program, chaired
by Allan T. Luskin, MD, provided “Guidelines for the
Management of Asthma During Pregnancy.”2 These
guidelines are a major step in improving care of the preg-
nant woman with asthma and her fetus. The proposed

registry will provide the next step by accumulating data,
hopefully reassuring, on the efficacy and safety of med-
ications for the treatment of this serious and frequent
medical complication of pregnancy.
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