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The information is designed to
aid practitioners in making
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obstetric and gynecologic care.
These guidelines should not be
construed as dictating an exclu-
sive course of treatment or pro-
cedure. Variations in practice
may be warranted based on the
needs of the individual patient,
resources, and limitations
unique to the institution or type
of practice.

Asthma in Pregnancy
Asthma is a common, potentially serious medical condition that complicates
approximately 4–8% of pregnancies (1, 2). In general, the prevalence of and
morbidity from asthma are increasing, although asthma mortality rates have
decreased in recent years. The purpose of this document is to review the best
available evidence about the management of asthma during pregnancy.

Background
Asthma is characterized by chronic airway inflammation, with increased air-
way responsiveness to a variety of stimuli, and airway obstruction that is par-
tially or completely reversible (3). The pathogenesis of asthma involves airway
inflammation in nearly all cases. Current medical management for asthma
emphasizes treatment of airway inflammation in order to decrease airway
responsiveness and prevent asthma symptoms.

The National Asthma Education and Prevention Program has found that “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” (4). Mild and
well-controlled moderate asthma can be associated with excellent maternal and
perinatal pregnancy outcomes (5–7). Severe and poorly controlled asthma may
be associated with increased prematurity, need for cesarean delivery, preeclamp-
sia, growth restriction, other perinatal complications, and maternal morbidity
and mortality (8–12). The ultimate goal of asthma therapy in pregnancy is main-
taining adequate oxygenation of the fetus by preventing hypoxic episodes in the
mother. Optimal management of asthma during pregnancy includes objective
monitoring of lung function, avoiding or controlling asthma triggers, educating
patients, and individualizing pharmacologic therapy to maintain normal pul-
monary function. The step-care therapeutic approach uses the lowest amount of
drug intervention necessary to control a patient’s severity of asthma. 
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degree of asthma severity in patients who are not taking
controller medication and the degree of asthma control in
patients who are taking controller medication (Table 1). 

Effects of Pregnancy on Asthma
In a large prospective study, pregnant patients with mild
asthma had exacerbation rates of 12.6% and hospitaliza-
tion rates of 2.3%, those with moderate asthma had exac-
erbation rates of 25.7% and hospitalization rates of
6.8%, and those with severe asthma had exacerbation
rates of 51.9% and hospitalization rates of 26.9% (14).
The effects of pregnancy on the course of asthma are
variable—the symptoms of 23% of women studied
improved and the symptoms of 30% became worse dur-
ing pregnancy (14). Because many pregnant women
have increased symptoms, pregnant patients who have
asthma, even those with mild or well-controlled disease,
need to be monitored with PEFR and FEV1 testing as
well as by observing their symptoms during pregnancy.

Effects of Asthma on Pregnant Women
and Fetuses
There has been considerable consistency among results
of prospective studies of the effects of asthma during
pregnancy. Eight prospective studies, reporting maternal
and infant outcomes with at least 100 participants in
locations at or near sea level, have been published (5–7,
15–20). These studies show that the gravid patient with
mild or moderate asthma can have excellent maternal
and infant outcomes. However, suboptimal control of
asthma during pregnancy may be associated with
increased maternal or fetal risk (7). In fact, a significant
relationship has been reported between decreased FEV1
during pregnancy and increased risk of low birth weight
and prematurity (21). Results of the two largest studies

Medications
Asthma medications generally are divided into long-
term control medications and rescue therapy. Long-term
control medications are used for maintenance therapy to
prevent asthma manifestations and include inhaled corti-
costeroids, cromolyn, long-acting β-agonists, and theo-
phylline. Rescue therapy, most commonly inhaled
short-acting β-agonists, provides immediate relief of
symptoms. Oral corticosteroids can either be used as a
form of rescue therapy to treat an asthma exacerbation or
as long-term control therapy for patients with severe per-
sistent asthma. 

Certain medications, possibly used during labor and
delivery, have the potential to worsen asthma. Nonselec-
tive β-blockers, carboprost (15-methyl prostaglandin F2α)
and ergonovine may trigger bronchospasm. Magnesium
sulfate is a bronchodilator, but indomethacin can induce
bronchospasm in patients who are sensitive to aspirin.
Prostaglandin E2 or prostaglandin E1 can be used for cer-
vical ripening, the management of spontaneous or
induced abortions, or the management of postpartum
hemorrhage (13). 

Asthma Severity Classification
In 2004, the National Asthma Education and Prevention
Program Working Group on Asthma and Pregnancy
defined mild intermittent, mild persistent, moderate per-
sistent, and severe persistent asthma according to day-
time and nighttime symptoms (wheezing, coughing, or
dyspnea) and objective tests of pulmonary function (4).
The most commonly used pulmonary function para-
meters are the peak expiratory flow rate (PEFR) and
forced expiratory volume in the first second of expira-
tion (FEV1). Current National Asthma Education and
Prevention Program guidelines suggest classifying the

Table 1. Classification of Asthma Severity and Control in Pregnant Patients

FEV1 or Peak Flow 
Asthma Severity* Interference With (Predicted Percentage 
(Control†) Symptom Frequency Nighttime Awakening Normal Activity of Personal Best)

Intermittent 2 days per week or less Twice per month or less None More than 80%
(well controlled)

Mild persistent More than 2 days per week,  More than twice per month Minor limitation More than 80%
(not well controlled) but not daily

Moderate persistent Daily symptoms More than once per week Some limitation 60–80%
(not well controlled) 

Severe persistent Throughout the day Four times per week or more Extremely limited Less than 60%
(very poorly controlled)

Abbreviation: FEV1, forced expiratory volume in the first second of expiration

*Assess severity for patients who are not taking long-term-control medications. 
†Assess control in patients taking long-term-control medications to determine whether step-up therapy, step-down therapy, or no change in therapy is indicated.
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indicate that classification of asthma severity and ther-
apy tailored according to asthma severity can result in
excellent infant and maternal outcomes (6, 7). 

There are important caveats when interpreting the
study results of asthma in pregnancy. Fewer considerable
adverse associations have been found in the results of
prospective studies, possibly because of better asthma
surveillance and treatment. The excellent maternal and
infant outcomes were achieved at centers that tended to
manage asthma in pregnancy actively. In addition, women
who enroll in research studies tend to be more motivated
and adhere to therapeutic regimens more than the general
public. The lack of more adverse outcomes among
women with severe asthma also may be a function of the
relatively small number of participants in this cohort and
the resulting lack of power to find adverse outcomes that
were statistically significant. Although the results of these
prospective studies are reassuring in their consensus of
good pregnancy outcomes, they do not indicate that asthma
should be considered a benign condition because active
asthma management was a part of these studies and may
have had a positive impact on the outcomes.

Clinical Considerations and
Recommendations

How is asthma diagnosed during pregnancy? 

Diagnosis of asthma in a pregnant patient is the same as
that for a nonpregnant patient. Asthma typically includes
characteristic symptoms (wheezing, chest cough, short-
ness of breath, chest tightness), temporal relationships
(fluctuating intensity, worse at night), and triggers (eg,
allergens, exercise, infections). Wheezing on ausculta-
tion would support the diagnosis, but its absence does
not exclude the diagnosis. Ideally, the diagnosis of asthma
would be confirmed by demonstrating airway obstruc-
tion on spirometry that is at least partially reversible
(greater than a 12% increase in FEV1 after bronchodila-
tor). However, reversible airway obstruction may not be
demonstrable in some patients with asthma. In patients
with a clinical picture consistent with asthma, in whom
reversible airway obstruction cannot be demonstrated, a
trial of asthma therapy is reasonable. In such patients, a
positive response to asthma therapy can be used to diag-
nose asthma during pregnancy. 

In patients presenting with new respiratory symp-
toms during pregnancy, the most common differential
diagnosis would be dyspnea of pregnancy. Dyspnea of
pregnancy usually can be differentiated from asthma by
its lack of cough, wheezing, chest tightness, or airway
obstruction. Other differential diagnoses include gastroe-

sophageal reflux, chronic cough from postnasal drip, and
bronchitis.

How should patients with asthma be assessed
during pregnancy?

Clinical evaluation includes subjective assessments and
pulmonary function tests. Because pulmonary function
and asthma severity may change during the course of
pregnancy, routine evaluation of pulmonary function in
pregnant women with persistent asthma is recommended.
For pulmonary function assessment during outpatient vis-
its, spirometry is preferable, but peak expiratory flow
measurement with a peak flow meter also is sufficient.
Patients with worsening symptoms should be evaluated
with peak flow measurement and lung auscultation.
Severity and control of asthma should be assessed in
terms of symptom exacerbation and pulmonary impair-
ment. It is important to identify a history of prior hospi-
talization (especially hospital stays that required intensive
care unit admission or intubation), emergency department
or other unscheduled visits for asthma treatment, or oral
corticosteroid requirements. In patients who are not tak-
ing controllers, it is useful to assess pulmonary impair-
ment based on severity classification (Table 1). Patients
with two or more episodes of symptom exacerbation
requiring the use of oral corticosteroids in the prior
12 months also should be considered to have persistent
asthma. In patients who are taking controllers, it is useful
to assess control (Table 1). Assessing the impairment
domain of control consists of determining the frequency
of daytime symptoms, nocturnal symptoms, activity lim-
itation, frequency of rescue therapy, and FEV1. The
assessment in a pregnant patient with asthma also should
include the effect of any prior pregnancies on asthma
severity or control because this may predict the course of
the asthma during subsequent pregnancies.

Can allergy shots be started or continued
during pregnancy?

The use of allergen immunotherapy, or “allergy shots,”
has been shown to be effective in improving asthma in
patients with allergies (4). In two studies, no adverse
effects of immunotherapy during pregnancy have been
found (22, 23). However, anaphylaxis is a risk of aller-
gen injections, especially early in the course of
immunotherapy when the dose is being escalated, and
anaphylaxis during pregnancy has been associated with
maternal death, fetal death, or both. In a patient who is
receiving a maintenance or near-maintenance dose, not
experiencing adverse reactions to the injections and
apparently deriving clinical benefit, continuation of
immunotherapy is recommended. In such patients, a



460 ACOG Practice Bulletin    Asthma in Pregnancy OBSTETRICS & GYNECOLOGY

not controlled with the use of medium-dose inhaled cor-
ticosteroids. Alternative add-on therapies are theophylline
or leukotriene receptor antagonists (montelukast, zafir-
lukast). However, the use of long-acting inhaled β2-ago-
nists is preferred because it has been shown to be a more
effective add-on therapy in nonpregnant patients than
leukotriene receptor antagonists or theophylline. Long-
acting inhaled β2-agonists have fewer side effects than
theophylline, which has a narrow therapeutic index and
requires serum monitoring, and there are few data on the
use of leukotriene receptor antagonists in humans during
pregnancy. See Table 2 for typical medication dosages.
Because long-acting and short-acting inhaled β2-agonists
have similar pharmacology and toxicology, long-acting
inhaled β2-agonists are expected to have a safety profile
similar to that of albuterol. Two long-acting inhaled
β2-agonists are available: 1) salmeterol and 2) formoterol.
Limited observational data exist on their use during preg-
nancy. A step-wise approach to management is advised in
order to achieve control. See the box for specific therapy.

For patients whose symptoms are not well controlled
(Table 1) with the use of medium-dose inhaled corticos-
teroids and long-acting inhaled β2-agonists, treatment
should be advanced to high-dose inhaled corticosteroids

dose reduction may be considered to further decrease the
chance of anaphylaxis. Risk–benefit considerations do
not usually favor beginning allergen immunotherapy
during pregnancy. 

What is appropriate rescue therapy for asthma
during pregnancy?

Inhaled short-acting β2-agonists are the rescue therapy of
choice for asthma during pregnancy. Inhaled albuterol is
the first-choice, short-acting β2-agonist for pregnant
women, although other agents also may be appropriate.
In general, patients should use up to two treatments of
inhaled albuterol (two to six puffs) or nebulized albuterol
at 20-minute intervals for most mild to moderate symp-
toms; higher doses can be used for severe symptom exac-
erbation. To avoid maternal and fetal hypoxia, patients
should be counseled to start rescue therapy at home when
they have an exacerbation of symptoms, such as cough-
ing, chest tightness, dyspnea, wheezing, or a 20% decrease
in the PEFR. With a good response (ie, symptoms reduce
or resolve, and the PEFR reaches 80% of personal best)
the patient can continue normal activity. If the patient
does not have a good response or if she notices a
decrease in fetal activity, she should seek medical atten-
tion quickly.

What is first-line controller therapy for asthma
during pregnancy?

For those with mild, intermittent asthma, no controller
therapy is indicated. Use of inhaled corticosteroids is first-
line controller therapy for persistent asthma during preg-
nancy. For patients with mild, persistent asthma, the use of
low-dose inhaled corticosteroids is recommended (see the
box). For patients with moderate persistent asthma or
whose symptoms are not controlled with the use of low-
dose inhaled corticosteroids, the use of medium-dose
inhaled corticosteroids or low-dose inhaled cortico-
steroids and long-acting β-agonists are indicated. See
Table 2 for typical inhaled corticosteroid regimens.
Budesonide is the preferred inhaled corticosteroid for use
during pregnancy (4). However, there are no data indicat-
ing that the other inhaled corticosteroid preparations are
unsafe during pregnancy. Therefore, the use of any inhaled
corticosteroids may be continued in patients whose asthma
was well controlled by these agents before pregnancy (4).

What is appropriate add-on controller therapy
for asthma during pregnancy?

Use of long-acting β2-agonists is the preferred add-on
controller therapy for asthma during pregnancy. This
therapy should be added when patients’ symptoms are

Step Therapy Medical Management 
of Asthma During Pregnancy

Mild Intermittent Asthma
• No daily medications, albuterol as needed

Mild Persistent Asthma
• Preferred—Low-dose inhaled corticosteroid
• Alternative—Cromolyn, leukotriene receptor antago-

nist, or theophylline (serum level 5–12 mcg/mL)

Moderate Persistent Asthma
• Preferred—Low-dose inhaled corticosteroid and 

salmeterol or medium-dose inhaled corticosteroid
or (if needed) medium-dose inhaled corticosteroid
and salmeterol

• Alternative—Low-dose or (if needed) medium-
dose inhaled corticosteroid and either leukotriene
receptor antagonist or theophylline (serum level
5–12 mcg/mL)

Severe Persistent Asthma
• Preferred—High-dose inhaled corticosteroid and 

salmeterol and (if needed) oral corticosteroid 
• Alternative—High-dose inhaled corticosteroid and

theophylline (serum level 5–12 mcg/mL) and oral
corticosteroid if needed
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(Table 2) and long-acting inhaled β2-agonists (salmeterol,
one puff twice daily). Some patients with severe asthma
may require regular oral corticosteroid use to achieve ade-
quate asthma control. For patients whose symptoms are
very poorly controlled (Table 1), a course of oral corticos-
teroids may be necessary to attain control, along with a
step up in therapy, as described previously and in the box.

What nonpharmacologic approaches should
be used for asthma during pregnancy?

Identifying and controlling or avoiding factors, such as
allergens and irritants, that contribute to asthma severity,
particularly tobacco smoke, can lead to improved mater-
nal well-being with less need for medication (4). If gas-
troesophageal reflux is exacerbating the patient’s asthma,
nonpharmacologic measures, such as elevating the head
of the bed, eating smaller meals, not eating within 2–3
hours of bedtime, and avoiding triggering foods, may
help. Asthma control is enhanced by ensuring access to
education about asthma, the interrelationships between
asthma and pregnancy, and the skills necessary to man-
age asthma. These skills include self-monitoring, correct
use of inhalers, following a plan for long-term manage-
ment of asthma, and promptly handling signs of worsen-
ing asthma (4). Specific measures to reduce mold, dust
mite exposure, animal dander, cockroaches, and other
environmental triggers may be important. Animal dander
control entails removing the animal from the home or, at
a minimum, keeping the animal out of the patient’s bed-

room. Cockroaches can be controlled by poison or bait
traps and eliminating exposed food or garbage.

How should asthma therapy be adjusted 
during pregnancy?

The step-care therapeutic approach increases the number
and dosage of medications with increasing asthma sever-
ity (see the box). At each step of therapy, medications are
considered to be “preferred” or “alternative” based on
efficacy and safety considerations. Patients whose symp-
toms are not optimally responding to treatment should
receive a step up in treatment to more intensive medical
therapy. Once control is achieved and sustained for sev-
eral months, a step-down approach can be considered, but
a change in therapy should be undertaken cautiously and
administered gradually to avoid compromising the stabil-
ity of the asthma control. For some patients, it may be pru-
dent to postpone, until after birth, a reduction of therapy
that is effectively controlling the patient’s asthma (4).

How should acute asthma be assessed during
pregnancy? 

Initial assessment of a pregnant patient presenting with
acute asthma includes obtaining a brief medical history,
performing a physical examination, and examining phys-
iologic measures of airway function and fetal well-being.
Pulmonary physiologic assessment includes measuring
FEV1 or PEFR and oxygen saturation. Fetal assessment

Table 2. Comparative Daily Doses for Inhaled Corticosteroids*

Corticosteroid Amount Low Dose Medium Dose High Dose

Beclomethasone HFA 40 mcg per puff 2–6 puffs More than 6–12 puffs More than 12 puffs

80 mcg per puff 1–3 puffs More than 3–6 puffs More than 6 puffs

Budesonide 200 mcg per inhalation 1–3 puffs More than 3–6 puffs More than 6 puffs

Flunisolide 250 mcg per puff 2–4 puffs 4–8 puffs More than 8 puffs

Fluticasone HFA 44 mcg per puff 2–6 puffs

110 mcg per puff 2 puffs 2–4 puffs More than 4 puffs

220 mcg per puff 1–2 puffs More than 2 puffs

Fluticasone DPI 50 mcg per inhalation 2–6 puffs

100 mcg per inhalation 1–3 puffs 3–5 puffs More than 5 puffs

250 mcg per inhalation 1 puff 2 puffs More than 2 puffs

Mometasone 200 mcg per inhalation 1 puff 2 puffs More than 2 puffs

Triamcinolone 75 mcg per puff 4–10 puffs 10–20 puffs More than 20 puffs

*Total daily puffs is usually divided into a twice-per-day regimen.

Abbreviations: DPI, dry powder inhaler; HFA, hydrofluoroalkane

Adapted from National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program. Expert panel report 3: guide-
lines for the diagnosis and management of asthma. NIH Publication No. 07-4051. Bethesda (MD): NHLBI; 2007. Available at:
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm. Retrieved September 10, 2007. 
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depends on the stage of pregnancy, but continuous elec-
tronic fetal monitoring or biophysical profile or both
should be considered if the pregnancy has reached the
stage of fetal viability.

After initial treatment, repeat assessments of the
patient and fetus will determine the need for continuing
care. Patients with FEV1 or PEFR measurements greater
than or equal to 70% sustained for 60 minutes after last
treatment, no distress, and reassuring fetal status may be
discharged. For an incomplete response (FEV1 or PEFR
measurements greater than or equal to 50% but less than
70%, mild or moderate symptoms), the disposition (con-
tinued treatment in the emergency department, discharge
home, or hospitalization) will need to be individualized.
For patients with a poor response (FEV1 or PEFR measure-
ments less than 50%), hospitalization is indicated. For
patients with a poor response and severe symptoms, drowsi-
ness, confusion, or PCO2 level greater than 42 mm Hg,
intensive care unit admission is indicated and intubation
should be strongly considered.

What should be the discharge regimen after
an acute asthma episode?

Patients discharged after an acute asthmatic episode
should continue treatment with short-acting β2-agonists,
two to four puffs every 3–4 hours as needed. Oral corti-
costeroids should be continued at a dose of 40–60 mg in
a single dose or two divided doses for 3–10 days. Inhaled
corticosteroids should be initiated or continued until
review at medical follow-up. Outpatient follow-up
should be arranged within 5 days of the acute visit.

What are considerations for fetal surveillance
in pregnancies complicated by asthma? 

Ultrasound examinations and antenatal fetal testing
should be considered for women who have moderate or
severe asthma during pregnancy. First-trimester ultra-
sound dating should be performed, if possible, to facilitate
subsequent evaluations of fetal growth restriction and the
risk of preterm birth. Serial ultrasound examinations to
monitor fetal activity and growth should be considered
(starting at 32 weeks of gestation) for women who have
poorly controlled asthma or moderate-to-severe asthma
and for women recovering from a severe asthma exacer-
bation. All patients should be instructed to be attentive to
fetal activity.

What intrapartum concerns are unique to
pregnant women with asthma? 

Asthma medication use should not be discontinued dur-
ing labor and delivery. The patient should be kept hydrated

and should receive adequate analgesia in order to
decrease the risk of bronchospasm. Women who are cur-
rently receiving or recently have taken systemic corti-
costeroids should receive intravenous administration
of corticosteroids (eg, hydrocortisone 100 mg every
8 hours) during labor and for 24 hours after delivery to
prevent adrenal crisis (4). 

Cesarean delivery for acute exacerbation of asthma
is rarely needed. Maternal and fetal compromise usually
will respond to aggressive medical management.
However, delivery may benefit the respiratory status of a
patient with unstable asthma who has a mature fetus.
Lumbar anesthesia can reduce oxygen consumption and
minute ventilation during labor (24). Regional anesthe-
sia was reported to incur a 2% incidence of broncho-
spasm (25). Obstetric, anesthetic, and pediatric staff
should communicate to coordinate intrapartum and post-
partum care.

How should women with asthma be counseled
about breastfeeding?

In general, only small amounts of asthma medications
enter breast milk. The National Asthma Education and
Prevention Program found that the use of prednisone,
theophylline, antihistamines, inhaled corticosteroids,
β2-agonists, and cromolyn is not contraindicated for
breastfeeding (4, 26). 

Summary of
Recommendations and
Conclusions
The following recommendations and conclusions
are based on limited or inconsistent scientific evi-
dence (Level B):

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.

Clinical evaluation of asthma includes subjective
assessments and pulmonary function tests.

The ultimate goal of asthma therapy in pregnancy is
maintaining adequate oxygenation of the fetus by
preventing hypoxic episodes in the mother.

The step-care therapeutic approach increases the
number and dosage of medications with increasing
asthma severity.

Inhaled corticosteroids are first-line controller ther-
apy for persistent asthma during pregnancy.



Budesonide is the preferred inhaled corticosteroid
for use during pregnancy. 

Inhaled albuterol is recommended rescue therapy
for pregnant women with asthma.

Identifying and controlling or avoiding factors such
as allergens and irritants, particularly tobacco
smoke, can lead to improved maternal well-being
with less need for medication.

Continuation of immunotherapy is recommended in
patients who are at or near a maintenance dose, not
experiencing adverse reactions to the injections, and
apparently deriving clinical benefit.

Use of prednisone, theophylline, antihistamines,
inhaled corticosteroids, β2-agonists, and cromolyn
is not contraindicated for breastfeeding.

The following recommendations and conclusions
are based primarily on consensus and expert opin-
ion (Level C):

Asthma self-management skills, including self-
monitoring, correct use of inhalers, and following a
plan for long-term management of asthma and
promptly handling signs of worsening asthma,
enhance asthma control.

For pulmonary function assessment of patients dur-
ing outpatient visits, spirometry is preferable, but
peak expiratory flow measurement with a peak flow
meter also is sufficient.

Ultrasound examinations and antenatal fetal testing
should be considered for women who have moder-
ate or severe asthma during pregnancy.

Pregnant patients with asthma, even those with mild
or well-controlled disease, need to be monitored
with PEFR and FEV1 testing as well as by observing
their symptoms during pregnancy.

Routine evaluation of pulmonary function in preg-
nant women with persistent asthma is recommended.

Because pulmonary function and asthma severity
may change during the course of pregnancy, routine
evaluation of pulmonary function in pregnant
women with persistent asthma is recommended. 

Proposed Performance
Measure
The percentage of pregnant patients with persistent asthma
who have undergone pulmonary function testing
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23. Shaikh WA. A retrospective study on the safety of
immunotherapy in pregnancy. Clin Exp Allergy 1993;23:
857–60. (Level II-2)

24. Hagerdal M, Morgan CW, Sumner AE, Gutsche BB.
Minute ventilation and oxygen consumption during labor
with epidural analgesia. Anesthesiology 1983;59:425–7.
(Level II-2)

25. Fung DL. Emergency anesthesia for asthma patients. Clin
Rev Allergy 1985;3:127–41. (Level III)

26. Transfer of drugs and other chemicals into human milk.
American Academy of Pediatrics. Pediatrics 2001;108:
776–89. (Level III)

The MEDLINE database, the Cochrane Library, and
ACOG’s own internal resources and documents were used
to conduct a literature search to locate relevant articles pub-
lished between January 1985 and March 2007. The search
was restricted to articles published in the English language.
Priority was given to articles reporting results of original
research, although review articles and commentaries also
were consulted. Abstracts of research presented at sympo-
sia and scientific conferences were not considered adequate
for inclusion in this document. Guidelines published by
organizations or institutions such as the National Institutes
of Health and the American College of Obstetricians and
Gynecologists were reviewed, and additional studies were
located by reviewing bibliographies of identified articles.
When reliable research was not available, expert opinions
from obstetrician–gynecologists were used.

Studies were reviewed and evaluated for quality according
to the method outlined by the U.S. Preventive Services
Task Force:

I Evidence obtained from at least one properly
designed randomized controlled trial.

II-1 Evidence obtained from well-designed controlled
trials without randomization.

II-2 Evidence obtained from well-designed cohort or
case–control analytic studies, preferably from more
than one center or research group.

II-3 Evidence obtained from multiple time series with or
without the intervention. Dramatic results in uncon-
trolled experiments also could be regarded as this
type of evidence.

III Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

Based on the highest level of evidence found in the data,
recommendations are provided and graded according to the
following categories:

Level A—Recommendations are based on good and con-
sistent scientific evidence.

Level B—Recommendations are based on limited or incon-
sistent scientific evidence.

Level C—Recommendations are based primarily on con-
sensus and expert opinion.
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publication may be reproduced, stored in a retrieval system,
posted on the Internet, or transmitted, in any form or by any
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otherwise, without prior written permission from the publisher.

Requests for authorization to make photocopies should be
directed to Copyright Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923, (978) 750-8400.

The American College of Obstetricians and Gynecologists
409 12th Street, SW, PO Box 96920, Washington, DC 20090-6920

12345/21098

Asthma in pregnancy. ACOG Practice Bulletin No. 90. American
College of Obstetricians and Gynecologists. Obstet Gynecol 2008;
111:457–64.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


