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CASE Could fetal loss 
have been prevented?

“L.S.” is a 23-year-old gravida at 16 weeks’
gestation who is experiencing severe
asthma. Prior to pregnancy, her asthma
was moderate and persistent, but was
well-controlled on a low-dose inhaled cor-
ticosteroid accompanied by monthly use
of a short-acting beta-2 adrenergic inhaler
and weekly allergy injections. When she
learned she was pregnant, L.S. stopped
all treatment except for the beta-2 adren-
ergic inhaler, which she now uses daily.

After stopping treatment, she
remained stable until a viral infection
developed, causing shortness of breath
and wheezing that are affecting her sleep
and daytime activity.

A physical examination reveals 
audible wheezing with nasal flaring and
some retraction at the sternal notch.
L.S. is treated with nebulized albuterol 
and ipratropium in the office, but refuses 
an injection of corticosteroid.

She is told to start oral steroids and
advised that failure to do so will put her 
at increased risk for pregnancy complica-
tions, including fetal loss.

She calls later the same day from the
hospital to report vaginal bleeding and
continued wheezing. She is admitted and
treated with intravenous steroids, nebu-
lized beta-2 adrenergics, and oxygen, but
suffers spontaneous abortion.

M any women assume “less is more”
when it comes to asthma medica-
tions in pregnancy. When L.S.

stopped her inhaled corticosteroid therapy,
she mistakenly believed she was protecting
her fetus. In actuality, it destabilized her
condition and led to the pregnancy loss. 

With few exceptions, the medications
needed to control asthma will diminish
maternal and fetal complications, and are
safer—for both mother and fetus—than
uncontrolled asthma. 

The biggest barrier to good control of
asthma during pregnancy is the fear—on
the part of both physician and patient—
that asthma medication may harm the
fetus.1,2

This article reviews current under-
standing of: 

• Asthma control before and during 
gestation 

• How to prevent acute asthma in 
the first place 

• Safe treatment of acute asthma 
in pregnancy 

Asthma is the most common 
chronic disease in pregnancy 
Asthma in pregnancy is not an isolated
occurrence but the most common chronic
disease in pregnancy. It affects almost 7%
of women. About one third of gravidas
with asthma experience an exacerbation
during pregnancy. 

If the asthma is well controlled, howev-
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Fear that drugs will harm the fetus is the biggest barrier 
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er, it need not increase pregnancy risks.
Asthma control means:

• Minimal or no chronic symptoms 
day or night

• Minimal or no exacerbations
• No limitations on activities
• Maintenance of near-normal 

pulmonary function
• Minimal use of short-acting inhaled

beta-2 agonist
• Minimal or no adverse drug effects 

For best results, continue asthma treat-

ment throughout pregnancy, and closely
monitor women with severe asthma, espe-
cially around 26 weeks’ gestation, as they
are more likely to experience disease exac-
erbation. Treatment for acute asthma is
similar to therapy in nonpregnant women.
Manage asthma exacerbations aggressively.
When exacerbations do occur during preg-
nancy despite our best efforts, aggressive
management—whether at home or in the
hospital—is recommended by the National
Asthma Education and Prevention
Program (TABLE 1).

❚ How pregnancy 
affects asthma

Pre-pregnancy severity is key 
Asthma improves in approximately one
third of women, remains the same in one
third, and worsens in one third. The sever-
ity of asthma prior to pregnancy correlates
with the response of asthma to the preg-
nancy. The more severe the asthma before
pregnancy, the more likely severity will
increase during pregnancy.3

In rare cases, asthma presents for the
first time during pregnancy. 
Subsequent pregnancies are similarly
affected. The changes in severity that occur
in 1 pregnancy tend to recur in subsequent
pregnancies.4

Some gestational ages are more problematic.
The first trimester is generally well tolerat-
ed by women with asthma, with rare exac-
erbations. When symptoms increase, it
tends to be near the start of the second tri-
mester until about 36 weeks. Acute exacer-
bations are most frequent at 26 weeks.

Asthma problems are fewer and less
severe during the last 4 weeks of pregnan-
cy, even among women whose disease has
worsened over the pregnancy. 

Symptoms during labor and delivery 
are usually mild and easily controlled 
Only 10% of women with well-controlled
asthma experience increased symptoms
during labor and delivery, and these symp-
toms are usually mild and easily managed.
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T A B L E 1

OUTPATIENT MANAGEMENT

Assess severity

• Measure PEF (<50% personal best means severe exacerbation)
• Use of accessory muscles and suprasternal retraction correlates with

severity
• Note fetal activity by change in fetal kick count

Treatment

• Short-acting beta-2 agonist metered-dose inhaler: 2–4 puffs every 20
minutes, up to 3 times

• Oral corticosteroid: 40–60 mg/day for 3–10 days
• Ipratropium metered-dose inhaler: 4–8 puffs as needed
• If severe distress or poor response to treatment: prompt 

emergency assessment

EMERGENCY DEPARTMENT AND INPATIENT MANAGEMENT

Initial assessment

• History and physical
• PEF or FEV1
• Oxygen saturation
• Fetal assessment (consider continuous electronic fetal monitoring

and/or biophysical profile if fetus is viable)

Treatment

• Nebulized albuterol: 2.5–5.0 mg every 20 minutes for 3 doses, then
2.5–10 mg every 1–4 hours as needed

• Nebulized ipratropium: 0.5 mg every 30 minutes for 3 doses, then
every 2–4 hours as needed

• Oxygen
• Systemic corticosteroids: 120–180 mg/day in 3 or 4 divided doses for

48 hours, then 60–80 mg/day until PEF=70%
• Consider intravenous aminophylline: 6 mg/kg loading dose, 0.5 mg/kg

per hour initial maintenance; keep theophylline level between 8 and 12
µg/mL

• Consider 0.25 mg subcutaneous terbutaline or magnesium sulfate if
no response to therapy

FEV1=forced expiratory volume in the first second of pulmonary function test,
PEF=peak expiratory flow.
SOURCE: Modified from National Heart, Lung, and Blood Institute15

What to do if asthma worsens

C O N T I N U E D
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In a study of 360 patients,4 37 women were
symptomatic during labor and delivery. Of
these, 54% required no treatment, 15%
used inhaled bronchodilators, and 5%
were given intravenous (IV) aminophylline. 
An 18-fold increased risk of asthma exacer-
bation during delivery by cesarean section
was reported in another study, compared
with vaginal delivery.5

Quick return to pre-pregnancy function. After
delivery, most women promptly return to
pre-pregnancy pulmonary function.

❚ How asthma affects 
pregnancy

Prospective and retrospective studies con-
firm that severe or uncontrolled disease
during pregnancy may result in adverse
maternal and fetal outcomes. Maternal
complications include preeclampsia (risk
increases 2- to 3-fold6), gestational dia-
betes, preterm labor, vaginal hemorrhage,
placenta previa, toxemia, and cesarean
delivery.7–9 A study of 24,115 women with
no history of chronic hypertension found a
significant association between asthma
(needing treatment) and pregnancy-
induced hypertension (P<.001).7 A direct
correlation was noted between severity of
asthma during pregnancy and severity of
maternal hypertension.

Greater risk of hemorrhage,
drugs or no drugs 
The risk of antepartum and postpartum
hemorrhage increases in women with
uncontrolled asthma, independent of drug
usage.8 In fact, the increase in postpartum
hemorrhage was most pronounced in
women who did not take medication. The
increased risk of hemorrhage may be relat-
ed to hemostatic alterations in atopic
patients, including deficient platelet aggre-
gation, decreased platelet life span, and
altered arachidonic acid metabolism. 

Asthma drugs are well tolerated, but
save oral steroids for acute disease
In a cohort of 817 women with asthma and

13,709 without, the only significant differ-
ence in neonatal outcome was an increased
risk of hyperbilirubinemia in the infants of
women taking oral steroids.10

A large multicenter study9 of perinatal
outcomes in 2,123 women with asthma
showed no adverse outcomes related to the
use of inhaled beta-agonists, inhaled
steroids, or theophylline. However, oral
corticosteroid use was significantly associ-
ated with an increase in preterm births
(<37 weeks) (P=.010) caused by premature
rupture of membranes, preterm labor, or
for indicated reasons such as fetal distress,
intrauterine growth restriction (IUGR), or
preeclampsia.9 Oral corticosteroid use also
was associated with low birth weight
(<2,500 g) (P=.008). In addition, there was

Asthma is characterized by airway obstruction
and epithelial remodeling, caused by airway 
muscular spasm, excess mucus production,
and inflammation. Bronchospasm is the 
hallmark of acute exacerbations, which manifest
clinically as wheezing, shortness of breath, and
nonproductive cough.

IMAGE: JENNIFER FAIRMAN

3 elements of an asthma attack

Excess 
mucus 
fills airways

Constriction of
smooth muscle
causes spasm

Inflamed lining 
of bronchiole
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an increased cesarean delivery rate in the
moderate-to-severe asthmatic group.11

No increase in congenital malforma-
tions was seen in gravidas with asthma tak-
ing a variety of medications, according to a
20-year study in Sweden.10,12 Recently, using
data from the Swedish national birth reg-
istry, researchers conducted a subgroup
analysis of 2,534 gravidas with first-trimes-
ter exposure to the inhaled corticosteroid
budesonide, and found no increase in the
rate of congenital anomalies.10,12 Based on
this finding, the US Food and Drug
Administration (FDA) changed budesonide
from pregnancy category C to category B.
Although other inhaled corticosteroids may
be as safe, they are still classified as catego-
ry C owing to a lack of clinical data. The
FDA classification of several other frequent-
ly used asthma drugs is shown in TABLE 2. 

Because of the increased risk of prema-
turity associated with oral steroids, asthma
should be carefully controlled to avoid
their use if at all possible. However, for
severe exacerbations triggered by viral
infection or other factors, oral steroids are
indicated to reduce the likelihood of other,
more significant risks, including death. 

It is unclear whether fetal complica-
tions associated with oral steroids are a
direct result of the drugs or if increased use
of oral steroids is just a marker for more
severe underlying asthma or exacerbation
of asthma. Nevertheless, women who
require oral corticosteroids should be edu-
cated about the signs and symptoms of
threatened preterm delivery.

Fetal surveillance and monitoring
Fetal distress can be caused by acute or
chronic maternal hypoxia from severe
chronic asthma or acute exacerbations.
IUGR may also be related to hypoxia, or it
may be a direct result of treatment with
oral steroids.13

Surveillance with nonstress testing and
serial ultrasound, as well as fetal monitor-
ing, may be necessary to check for IUGR,
especially in women with severe asthma,
because any hypoxemia can affect the fetus.
During a severe asthma attack, continuous
fetal monitoring (depending on gestational
age) may be necessary. 

❚ How to control asthma
“Controller” and “reliever” drugs
Daily “controller” drugs are needed to
manage inflammation in the lung; they
include inhaled corticosteroids and
leukotriene inhibitors. 

“Reliever” medications such as beta-
adrenergic inhalers act rapidly to calm
exacerbations, and should be kept readily
available. 

Individualize allergen avoidance
Environmental allergens or lung irritants
can exacerbate asthma. As many as 85%
of patients with asthma also have aller-
gies to 1 or more substances such as ani-
mals, pollens, molds, and dust mites,
which can worsen symptoms. Lung irri-
tants such as smoke, chemical fumes, and
environmental pollutants can also be
problematic. Finally, some drugs such as
aspirin and beta-blockers can trigger
acute symptoms.
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C O N T I N U E D

T A B L E 2

TYPE OF DRUG MEDICATIONS

PREGNANCY CATEGORY B

Inhaled corticosteroid Budesonide

Mast cell stabilizer Cromolyn
Nedocromil

Leukotriene modifier Montelukast
Zafirlukast

PREGNANCY CATEGORY C

Inhaled corticosteroids Beclomethasone
Fluticasone
Flunisolide
Triamcinolone

Leukotriene modifier Zileuton

Methylxanthine Theophylline

Long-acting beta-agonist Formoterol
Salmeterol

SOURCE: Reprinted from Gluck JC, Gluck PA. Asthma controller therapy during pregnancy.
Am J Obstet Gynecol. 2005;192:369–380, © 2005 with permission from Elsevier.17

Some asthma “controller” medications 
are safer than others

Good control 
of asthma means
oral steroids 
can be avoided

FAST TRACK
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An important part of treatment for
these patients is identification and avoid-
ance of asthma and allergy triggers. 

Strategies include keeping pets out of
the bedroom, sealing old pillows and
mattresses in special encasings, removing
drapes, using special filter vacuum bags
while cleaning, closing the windows
between 5 AM and 10 AM when pollen is
highest, and limiting exposure to smoke. 

Safe, efficient management of acute asthma ▲
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Do not start
immunotherapy
during pregnancy.
If it is underway 
at conception,
it can be continued
and maintained 
at the same dosage

FAST TRACK
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Preconception immunotherapy 
may help
Immunotherapy is a cornerstone of mainte-
nance therapy for asthma that cannot be
controlled via avoidance strategies or med-
ication. Identification of allergy triggers
requires skin testing (scratch, patch, or
intradermal). Starting with minute amounts
of allergen extracts, regular injections with
increasing doses are given to stimulate a

T A B L E 3

SYMPTOMS PEAK FLOW
SEVERITY DAY NIGHT (OR FEV1) TREATMENT

Mild ≤2/week ≤2/month ≥80% No daily medication needed.
Intermittent

ACUTE SYMPTOMS
Beta-2 adrenergic inhaler 

IF EXACERBATION IS UNABATED 
Systemic corticosteroids

Mild >2/week >2/month ≥80% MAINTENANCE
Persistent Low-dose inhaled corticosteroid 

ALTERNATIVE MAINTENANCE
Cromolyn,
Leukotriene receptor antagonist,
or 
Theophylline (5–12 µg/mL serum level).

ACUTE SYMPTOMS
Beta-2 adrenergic inhaler 

IF NOT IMPROVED
Systemic corticosteroids

Moderate Daily >1/week >60% to Low-dose inhaled corticosteroid
Persistent <80% and 

Long-acting inhaled beta-2 agonist 
or 
Medium-dose inhaled corticosteroid.

ALTERNATIVE TREATMENT
Low-dose inhaled corticosteroid 
and 
Theophylline or leukotriene antagonist 

Severe Continual Frequent <60% High-dose inhaled corticosteroid
Persistent and 

Long-acting inhaled beta-2 agonist.

ACUTE SYMPTOMS
Beta-2 adrenergic inhaler (short acting)
and 
Systemic corticosteroids (2 mg/kg/day,
not to exceed 60 mg/day).

FEV1 = forced expiratory volume in the first second of pulmonary function test.
SOURCE: Modified from National Heart, Lung, and Blood Institute15

How to determine severity—and treat accordingly
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protective, specific immune response.
Because it takes several months for the

treatments to take full effect, and because
there is a greater risk of adverse reactions
with increasing doses, this therapy should
not be initiated during pregnancy.
However, it can be carefully continued
during pregnancy in women who are
already benefiting from it and not experi-
encing adverse reactions. 

If a woman is in the “build-up” phase
of immunotherapy when she conceives,
continue treatment without increasing the
allergen dose.14

❚ Treatment 
recommendations

Treatment guidelines generally categorize
asthma according to severity (TABLE 3).15

While these guidelines assist in decision-
making, each patient should receive an indi-
vidualized treatment plan. Severity of the
disease is based on clinical signs and symp-
toms as well as pulmonary function, as
measured by FEV1 (forced expiratory vol-
ume in the first second of a pulmonary func-
tion test). This classification system is helpful
in deciding how well asthma is controlled
and also in following response to treatment. 

Choice of the appropriate medications
to control asthma during pregnancy is crit-
ical for the best maternal and fetal out-
comes (TABLE 3).

No daily medication is needed in
women with mild asthma. 

Women with mild asthma whose day-
time symptoms occur less than daily and
whose nighttime symptoms occur less than
weekly, often have fewer symptoms during
pregnancy. 
The tipping point. If the patient is using an
entire canister of short-acting inhaled beta-
agonist in a month, her disease control is
inadequate. This is the point at which ther-
apy should be increased to include long-
term control medications, such as daily
inhaled corticosteroids or leukotriene
inhibitors (TABLE 3). 

The most severe asthma, characterized

by frequent daytime and nighttime symp-
toms, is more likely to become exacerbated
during pregnancy. These women require
careful monitoring to ensure that their med-
ications are prescribed at adequate levels. 

Back off as asthma is controlled
Review treatment every 1 to 3 months;
gradual stepwise reduction in treatment
may be possible. The goal is to use the least
medication necessary to maintain good
control of symptoms. 

General principles
• Maintain pulmonary function to 

adequately oxygenate the fetus.
• Prevent acute exacerbation.
• Intervene promptly when treating acute

exacerbation and associated conditions
such as rhinitis, sinusitis, and gastroe-
sophageal reflux (TABLE 1).

• Prescribe daily anti-inflammatory
therapy for persistent asthma.

Recommendations from ACOG 
and ACAAI
The American College of Obstetricians
and Gynecologists and the American
College of Allergy, Asthma, and
Immunology also offer specific recommen-
dations,16 which include:

• Avoid zileuton (Zyflo), which causes
adverse fetal effects in animals and
lacks human data

• Give the leukotriene modifiers mon-
telukast (Singulair) or zafirlukast
(Accolate) if the patient had a good
pre-pregnancy response to these drugs

• Budesonide (Rhinocort) is a good
choice for high-dose inhaled corticos-
teroid and is now classified as a catego-
ry B drug 

• Drugs to be avoided: alpha-adrenergic
medications (except pseudoephedrine),
iodides, tetracyclines, sulfonamides,
and epinephrine (except for a life-
threatening event)

In addition, we make sure:
• Every woman with asthma of any

severity has a beta-adrenergic short-
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Budesonide 
is a good choice
for high-dose
inhaled steroid 
and is now 
a category B drug

FAST TRACK
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acting (bronchodilator) inhaler as a
“rescue” treatment and knows when
and how to use it. 

• Women with persistent asthma have
an action plan, and, in some cases, a
peak-flow meter at home. 

• Every patient with asthma has oral
prednisone at home, with instruc-
tions to start it immediately in the
event of an exacerbation unrespon-
sive to bronchodilators and other
measures in the action plan. 

• Finally, we reassure gravidas that
their asthma drugs will provide more
benefit than harm to the fetus, com-
pared with uncontrolled asthma. 

Overcoming reluctance to treat
The reluctance to treat gravidas with asth-
ma can be difficult to overcome, even with
the proper assurance and education.
Effective management requires a team
effort, with communication between the
allergist, obstetrician, and patient.
Compliance will improve if women of
childbearing age are treated with asthma
drugs that can be safely continued during
pregnancy.

At the first prenatal visit, reassure the
patient that, in most cases, it is safer for
her and her baby to control the asthma
than to discontinue therapy. Every visit
should include assessment of maternal
asthma, and there should be a consultation
with the allergist/pulmonologist whenever
needed. Overall, helping a pregnant
woman maintain control of her asthma and
improve obstetric outcomes is easy—a mat-
ter of paying attention to the right details. ■
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At the first 
visit, reassure 
the patient that 
it is safer to control
her asthma 
with drugs than 
to stop therapy
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❚ Lupus flare 
during pregnancy
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