
Key points 
Asthma is one of the most common diseases
complicating pregnancy.
Pregnancy influences the control of asthma;
its effect may be beneficial or detrimental.
Asthma during pregnancy should be treated
according to its severity in a step-wise
manner and as aggressively as asthma in
nonpregnant patients.
It is safer for pregnant women with asthma
to be treated with asthma medications than
to have asthma symptoms and exacerbations.
Uncontrolled and severe asthma is associated
with adverse pregnancy outcomes for both
mother and foetus. 
Frequent monitoring, severity-based
pharmacotherapy, and prevention and prompt
treatment of exacerbations are very important
for the safe delivery of a healthy baby.
Breastfeeding is strongly recommended for
asthmatic females; it is associated with a
reduction in the development of atopy in
children, and the use of asthma medications
is safe during breastfeeding.
Integrated care (obstetrics and pulmonary),
patient education, compliance with treatment
and avoidance of triggering factors are key
issues in the management of a pregnant
asthmatic patient.
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Asthma is one of the most common dis-
eases that complicate pregnancy: up to

8.4% of pregnancies may be complicated by
asthma [1, 2]. The disease may affect preg-
nancy outcomes and lead to significant mor-
bidity for both mother and foetus. Pregnancy
may also induce changes and affect the sever-
ity and control of asthma, and it seems that

pregnant females with moderate-to-severe
asthma tend to suffer a deterioration in their
condition and experience exacerbations. 

Mild-to-moderate asthma can be associat-
ed with excellent maternal and perinatal preg-
nancy outcomes, especially if patients are
managed according to contemporary guide-
lines and recommendations. However, severe
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Educational aims
To describe interactions between asthma and pregnancy.
To present management guidelines and discuss the use of specific asthma medications 
during pregnancy.

Summary
Asthma is one of the most common diseases complicating pregnancy. It can lead to sig-
nificant morbidity for both mother and foetus. Pregnancy may also affect asthma control
and severity. Therefore, pregnant asthmatic patients should receive integrated obstetric
and respiratory care. 
The focus of asthma treatment remains the control of symptoms and maintenance of nor-
mal lung function of the mother. However, during pregnancy, the safe delivery of a
healthy baby is an additional goal.  It is safer for pregnant women with asthma to
be treated with asthma medications than for them to have asthma symptoms and
exacerbations. 
Asthma treatment during pregnancy follows the same step-wise approach as normal, and
studies have shown that first-line asthma medications (such as inhaled glucocortico-
steroids and β2-agonists) are not associated with an increased incidence of foetal abnor-
malities. Moreover, inhaled glucocorticosteroids have been shown to prevent exacer-
bations of asthma in pregnancy and should be used in persistent asthma to control the
disease and prevent exacerbations. If acute exacerbations develop, they should be treat-
ed promptly and aggressively in order to avoid foetal hypoxia. 
Good pregnancy and asthma outcomes are achieved through integrated obstetric and
respiratory care, close monitoring, meticulous tailoring of pharmacotherapy, patient edu-
cation and reassurance. This review describes interactions between asthma and preg-
nancy and briefly presents treatment guidelines.

The ERS designates this
educational activity for a
maximum of 1 CME credit. For
information on how to earn
CME credits, see page 315.
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and poorly controlled asthma may be associated
with a number of severe adverse outcomes,
including foetal death, pre-term labour and mild
prematurity, low birth weight, pre-eclampsia, ges-
tational diabetes, ante- and postpartum haem-
orrhage and increased need for caesarian sec-
tion [3, 4]. Therefore, pregnant women with
uncontrolled asthma are a high-risk group, who
need to be monitored closely and treated opti-
mally. Studies examining the effect of first-line
asthma medications, i.e. inhaled steroids and
short-acting β-agonists, have not shown risks
induced to the foetus. This evidence is sum-
marised in the current National Asthma
Education and Prevention Program (NAEPP) and
Global Initiative for Asthma (GINA) guidelines
[2, 5] which state that:

> it is safer for pregnant women with asthma to
be treated with asthma medications than for 
them to have asthma symptoms and exacer-
bations; and
> inadequate control of asthma is a greater risk 
to the foetus than asthma medications. 

Cooperation between pulmonary specialists
and obstetricians and midwives is very impor-
tant, as the pregnant woman is likely to seek the
obstetrician's/midwife's advice on asthma treat-
ment, especially regarding the safety of medica-
tion during pregnancy. Obstetric health
providers should encourage regular treatment,
stress the importance of regular respiratory fol-
low-up and reassure the gravid asthmatic patient
that the outcome of pregnancy is excellent in
well-controlled asthma. 

Physiological changes
during pregnancy
Most respiratory physiological changes occur
due to enhanced production of hormones [6].
For example, during pregnancy, levels of proges-
terone, oestradiol and cortisol increase.
Progesterone increases minute ventilation and
decreases pulmonary vascular resistance, but it
also affects β2-adrenoreceptor responsiveness
and airway inflammation 

Changes in lung function include a reduction
of functional residual capacity (FRC) and residual
volume (RV), and an increase in inspiratory capac-
ity (IC), while forced expiratory volume in one sec-
ond (FEV1) and vital capacity (VC) are preserved
[7–9]. Due to the increased minute ventilation
(by 20–40%), blood gases change significantly
and arterial oxygen tension (Pa,O2) rises to
13.3–14.0 kPa (100–105 mmHg), while the car-
bon dioxide tension in arterial blood (Pa,CO2) falls
to 4.26–4.52 kPa (32–34 mmHg). pH is main-
tained by increased renal excretion of bicarbon-
ate. No significant changes in dynamic volumes
are observed during pregnancy while limited
data exist regarding changes in airway hyper-
responsiveness. JUNIPER et al. [10] demonstrated
an overall improvement in airway responsiveness
to methacholine challenge in the second
trimester compared with pre-conception in 16
subjects, but no significant changes in FEV1 or
FEV1/VC were observed. Any changes in FEV1,
the FEV1/forced vital capacity (FVC) ratio or flow
rates are therefore the result of respiratory pathol-
ogy and should alert the physician.

Shortness of breath or an increased aware-
ness of breathing may be present during preg-
nancy, especially in the third trimester. This is
attributed to either increased work of breathing
or increased respiratory drive, and it is normal.
Furthermore, nasal obstruction is common during
pregnancy and is due to hyperaemia and oedema.
Nasal obstruction accentuates the sensation of
breathlessness. It is important to differentiate this
normal dyspnoea of pregnancy from pathological
dyspnoea, which is associated with peak-flow or
spirometry reduction or hypoxaemia. 

Effects of pregnancy
on asthma
Asthma may improve, stabilise or worsen during
pregnancy. Several reviews [11–13] show, fairly
consistently, that approximately one-third of
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gravid asthmatic females are adversely affected,
one-third improve and one-third remain stable.
Females with severe asthma are more likely to
deteriorate, while females with mild asthma usu-
ally improve. In a fairly recent study including
>1,700 pregnant women, exacerbations during
pregnancy occurred in 12.6% of patients initial-
ly classified as mild, 25.7% of patients classified
as moderate and 51.9% of patients classified as
severe (p<0.001) [14]. Changes in asthma dur-
ing pregnancy are often, but not invariably, sim-
ilar in subsequent pregnancies, and the mecha-
nisms causing these changes are not well
understood. 

Hormonal changes (particularly increases in
progesterone and cortisol levels) may be one of
the mechanisms leading to altered control of
asthma. Experimental data show that proges-
terone reduces β-adrenoceptor responsiveness
and increases inflammation. 

Altered immune status may also be a mech-
anism and pregnancy has previously been asso-
ciated with T-helper (Th) cell type 2 predomi-
nance [15, 16]. This Th2 predominance may
accentuate asthma, which is also Th2 driven.

The fact that some females experience an
improvement in asthma during pregnancy, while
others experience a deterioration in their asth-
ma, and that different patterns may be observed
in consecutive pregnancies in the same mother,
makes the mechanisms of contribution of these
hormonal or immune changes in pregnancy
hard to understand. However, studies in
nongravid females have shown that a high
proportion of asthmatics have an abnormal con-
centration of either progesterone or oestradiol,
compared with nonasthmatics. These changes
are not consistent across the entire group and
this may explain different asthma outcomes in
pregnancy. There is also recent evidence that the
risk of asthma deterioration is higher in the pres-
ence of a female foetus [17].

Asthma exacerbations are more frequent at
the beginning of the third trimester and some
patients become symptomatic during labour. It
has been shown that pregnant females who visit
the emergency department with acute asthma
do not differ from nonpregnant females in the
severity or duration of the attack. However, preg-
nant females are less aggressively treated with
corticosteroids and have a three-fold increased
chance of suffering an ongoing exacerbation
after 2 weeks [18]. It is, therefore, important to
monitor patients frequently and to treat exacer-
bations promptly and aggressively. It is also

important to use objective tests of severity such
as FEV1, as almost 10% of pregnant asthmatics
who report that their asthma improved still
experience an exacerbation requiring an emer-
gency department visit. 

The changes noted in asthma control during
pregnancy revert to pre-pregnancy levels within
3 months post-delivery in the majority of
women [11]. 

Effects of asthma on
mother and foetus
Effects on the mother
Maternal complications associated with uncon-
trolled asthma include pre-eclampsia and hyper-
tension, placenta previa, gestational hyperten-
sion, hyperemesis gravidarum, vaginal haemor-
rhage, toxaemia, induced and complicated
labour, increased need for a caesarian section
and prolonged maternal hospital stay [3, 4].
DEMISSIE et al. [4] examined records of >2,000
asthma and 9,000 normal pregnancies and
reported a two-fold increase in hypertensive dis-
orders of pregnancy in gravid asthmatic females.
They reported that 7.9% of gravid asthmatics
develop pregnancy-induced hypertension and
4.5% pre-eclampsia (the incidence in control
pregnancies is 3.9% and 2.1%, respectively).
Nevertheless, data from many studies also show
that in appropriately treated and well-controlled
asthmatic women, the incidence of adverse out-
comes is not significantly different from control
pregnancies. These data emphasise the need for
optimal treatment of asthma during pregnancy.

Effects on the foetus
Foetal blood is oxygenated in the human pla-
centa. Oxygenated foetal umbilical vein blood
equilibrates with maternal uterine venous blood
and, therefore, oxygenated foetal blood Pa,O2 is
extremely low, between 3.86–4.92 kPa (29–37
mmHg). The foetus tolerates this low Pa,O2 using
several mechanisms that include high foetal
haemoglobin concentration, a shift in the oxygen-
haemoglobin dissociation curve that favours
oxygen delivery to the foetus, high foetal cardiac
output and a preferential distribution of foetal
cardiac supply to vital organs such as the brain
and heart.

Critical maternal respiratory illness, such as
an acute exacerbation of asthma, may lead to a
fall in maternal Pa,O2, causing a profound
decrease in foetal Pa,O2 and tissue oxygenation.
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A recently published experimental animal study
showed that when the maternal arterial oxygen
saturation (Sa,O2) falls from 98 to ~58%, foetal
Sa,O2 falls from 62 to 27% [19]. Furthermore,
maternal compensatory mechanisms will tend to
maintain oxygenation and blood flow to mater-
nal vital organs at the expense of uterine blood
flow and foetal oxygenation. Therefore, foetal

distress can occur even in the absence of mater-
nal hypoxia or hypotension.

Foetal complications in the pregnancies of
females with uncontrolled asthma include
increased risk of perinatal mortality, intrauterine
growth retardation, low birth weight, pre-term
birth and neonatal hypoxia [4, 20]. DEMISSIE et al.
[4] reported slightly increased odds ratios
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Step Symptoms Daily medication for long-term control
Day PEF# or FEV1¶

Night PEF variability
4 Continuous ≤60% Preferred treatment:

Frequent >30% High-dose inhaled corticosteroid 
AND long-acting inhaled β2-agonist
AND, if needed, corticosteroid tablets or syrup long term
(make repeat attempts to reduce systemic corticosteroid
and maintain control with high-dose inhaled corticosteroid)
Alternative treatment:
High-dose inhaled corticosteroid
AND sustained-release theophylline to serum concentration of    
5–12 μg·mL-1

3 Daily >60–<80% Preferred treatment:
>1 night per week >30% Medium-dose inhaled corticosteroid

OR low-dose inhaled corticosteroid
AND long-acting inhaled β2-agonist
If needed (particularly patients with severe exacerbations):
Medium-dose inhaled corticosteroid
AND long-acting β2-agonist
Alternative treatment:
Low-dose inhaled corticosteroid
AND either theophylline or leukotriene receptor antagonist
If needed:
Medium-dose inhaled corticosteroid
AND either theophylline or leukotriene receptor antagonist

2 >2 days per week but <daily >80% Preferred treatment:
>2 nights per month 20–30% Low-dose inhaled corticosteroid

Alternative treatment (listed alphabetically):
Cromolyn, leukotriene receptor antagonist
OR sustained-release theophylline to serum concentration of         
5–12 μg·mL-1

1 <2 days per week >80% No daily medication needed
>2 nights per month <20% Severe exacerbations may occur, separated by long periods of

normal lung function and no symptoms. In this case, a course of 
systemic corticosteroids is recommended

Quick relief Short-acting bronchodilator: 2–4 puffs short-acting inhaled β2-agonist as needed for symptoms
Use of short-acting inhaled β2-agonist >twice a week in intermittent asthma (daily, or increasing use 
in persistent asthma) may indicate a need to initiate (increase) long-term control therapy
During exacerbations, intensity of treatment will depend on severity of exacerbation; up to 3 treatments 
at 20-minute intervals or a single nebuliser treatment as needed. Course of systemic corticosteroid 
may be needed

According to NAEPP guidelines: low-dose budesonide (BUD) <600 μg; medium-dose BUD 600–1,200 μg; high-dose
BUD >1,200 μg. According to the Canadian Medical Association: low-dose beclomethasone (BDP) <500 μg; low-dose
BUD <400 μg; medium-dose BDP 500-1,000 μg; medium-dose BUD 400–800 μg; high-dose BDP >1,000 μg; high-
dose BUD >800 μg. PEF: peak expiratory flow. #: % of personal best; ¶: % predicted. Value expressed as % pred are
good markers of severity, while values given as % of personal best give a good measure of control and are more impor-
tant in decision regarding treatment adjustments. Table adapted from [2], with permission from the publisher.

Table 1 Step-wise approach to asthma management during pregnancy:  
NAEPP recommendations
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(1.32–1.44) for small-for-dates, low weight and
longer post-delivery hospital stay.

Asthma management
during pregnancy
The goals of asthma therapy in pregnancy focus
on the wellbeing of both mother and foetus.
More specifically the goals are to: 

> control daytime and nocturnal symptoms 
> maintain normal or best pulmonary function 
> maintain normal activity levels; prevent 
acute exacerbations 
> avoid adverse effects of medication
> ensure normal foetal maturation and the 
birth of a healthy baby. 

The management plans are successful if they
are based on: accurate estimation of severity;
close monitoring; patient education; avoidance
of asthma triggers; and tailored pharmacological
treatment that is adjusted as needed, in a step-
wise manner according to guidelines.

Estimation of severity and monitoring of dis-
ease control and of responses to treatment are
based on patient symptoms, peak expiratory
flow and simple spirometry measurements and
the same principles apply both to gravid and
nongravid patients.  In pregnancy, moreover, it is
important to integrate asthma care with ob-
stetric care, especially in cases of more severe
asthma or complicated pregnancy. It is also very
important to avoid triggering factors where pos-
sible. The current NAEPP report on asthma and
pregnancy [2] stresses the importance of aggres-
sive asthma treatment in pregnancy, which
should equal the treatment of nonpregnant indi-
viduals. However, when choosing any drug in
pregnancy, the therapeutic benefits must be
weighed against possible risks to the mother
and foetus.

All guidelines on asthma and pregnancy
stress that, during pregnancy, inhaled medica-
tions and older drugs with a long history of use
and well-documented studies are preferred. 

A brief description of the step-wise approach

to asthma management as recommended by
the NAEPP report and the GINA and British
Thoracic Society (BTS) guidelines is given in
table 1. In the latest GINA guidelines, manage-
ment strategies are based on disease control and
regardless of disease severity. Treatment is inten-
sified when control is not achieved or decreased
when control is achieved and maintained.

The effectiveness of medications is assumed
to be the same in pregnant women as in non-
pregnant women, although there are no studies
that test this assumption directly.

Notes on specific
medications used 
in asthma
The Food and Drug Administration (FDA) in the
USA has published guidelines for prescribing
during pregnancy (reviewed in [21]). Drugs are
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Table 2 US FDA ratings for prescribing in pregnancy

Category Interpretation
A Adequate, well-controlled studies in pregnant women have not shown an increased 

risk of abnormalities to the foetus in any trimester of pregnancy

B Animal studies have revealed no evidence of harm to the foetus; however, there are 
no adequate and well-controlled studies in pregnant women
OR
Animal studies have shown an adverse effect, but adequate and well-controlled 
studies in pregnant women have failed to demonstrate a risk to the foetus in any 
trimester

C Animal studies have shown an adverse effect and there are no adequate and well-
controlled studies in pregnant women
OR
No animal studies have been conducted and there are no adequate and well-        
controlled studies in pregnant women

D Adequate well-controlled or observational studies in pregnant women have      
demonstrated a risk to the foetus; however, the benefits of therapy may outweigh 
the potential risk. For example, the drug may be acceptable if needed in a life-
threatening situation or serious disease for which safer drugs cannot be used or are 
ineffective

X Adequate well-controlled or observational studies in animals or pregnant women 
have demonstrated positive evidence of foetal abnormalities or risks
The use of the product is contraindicated in women who are or may become pregnant

> It is important to reassure the patient about the safety of asthma medication and provide education about 
self-care strategies

> Inhaled steroids and β-agonists are the preferred controller and reliever medications for use during pregnancy
> It is important to monitor symptoms and lung function, make appropriate adjustments in therapy, and prevent

or promptly treat exacerbations to ensure normal blood oxygenation and oxygen supply to the foetus 
(maternal Sa,O2>95%)

> The obstetric care provider should also be involved in asthma care and monitor asthma symptoms during regular
prenatal visits

Recommendations for managing asthma during pregnancy
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categorised into groups A, B, C, D and X accord-
ing to safety data based on animal and human
gestational studies (table 2). Drugs in category X
are contraindicated for use during pregnancy.
No asthma medication is currently classified as
category A (both animal and human studies
show no risk to the foetus). Most asthma medi-
cations are classified as class B and C (no risk is
shown and benefit from medication use out-
weighs risk; see details in table 2). 

The highest risk in the pregnancy of an asth-
matic female is due to uncontrolled asthma and
this should be stressed to the patient. The physi-
cian should be ready to discuss with the patient
potential risks from medication, but at the same
time reassure the patient that there are a num-
ber of studies showing that most asthma medi-
cations and, in particular, inhaled glucocortico-
steroids and short-acting β2-agonists are not
associated with an increased incidence of foetal
abnormalities. Moreover, inhaled glucocortico-
steroids have been shown to prevent exacer-
bations of asthma in pregnancy [18], and hence
prevent foetal hypoxia and adverse outcomes.
Providing education and reassuring the patient
about the safety of medications is pivotal for suc-
cessful management [22] and most patients
need the obstetrician's reassurance as well as
the respiratory care provider's.

ββ2-Adrenergic agonists
Selective β2-agonists appear to be safe for use
during pregnancy and inhaled preparations are
extensively used. Large studies have not shown
any risk associated with their use [22, 23].
Terbutaline is classified as class B while all other

β-agonists are classified as class C. Salbutamol
is the most widely used and is recommended by
the NAEPP guidelines. There are very few data
on the use of long-acting β2-agonists, but there
is no evidence of risk, and their use is recom-
mended in moderate and severe asthma as
daily controller medication in combination with
inhaled steroids. The use of adrenaline is not
recommended, as its use shows no advantages
over aerosolised treatment and it may cause
vasoconstriction in the uterus and reduce utero-
placental blood flow. Systemic β2-agonists are
only very rarely needed. When used, they may
cause tachycardia, hyperglycaemia and tremor.
They may also inhibit uterine contraction and
their use is not recommended near term, unless
they are specifically needed for their tocolytic
effects.

Steroids
Inhaled steroids are recommended for use dur-
ing pregnancy and many studies show no risk to
the foetus [23–25]. Most inhaled steroids are
classified as class C according to the FDA.
Budesonide is the only inhaled steroid classified
as B in the FDA ratings and it is recommended
by the NAEPP guidelines. Data from a large
study published in 1999 [26] show no increased
risk of congenital malformations in 2,014 infants
of females who received budesonide in early
pregnancy. Although there are fewer data
regarding other inhaled steroids, there is no evi-
dence of risk from any studies. If asthma, and
particularly severe asthma, is controlled with a
specific preparation, then it is suggested that the
patient should continue its use.

Oral steroids are used for the treatment of a
number of inflammatory conditions and, there-
fore, they have been used fairly extensively dur-
ing pregnancy. Potential foetal adverse effects
associated with the use of oral steroids include
cleft lip or cleft palate when used in the first
trimester, low birth-weight and prematurity (the
incidence of cleft palate in the general popula-
tion is 0.1% and in women receiving oral
steroids 0.3%) [27]. Data from large human
studies show that oral steroids may be associat-
ed with increased incidence of pre-term delivery,
pre-eclampsia or a slight decrease in the weight
of the newborn [26–28]. Conversely, the dose
and timing of steroids as well as the severity of
asthma are not very well documented in those
studies, and low birth-weight may be the result
of poor asthma control requiring oral steroid use
and not the use of medication itself. Studies
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show that severe asthma and asthma exacerba-
tions are not well controlled without oral
steroids [18] and uncontrolled asthma is a risk
to both mother and foetus. The use of oral
steroids during pregnancy should, therefore, not
be withheld. On the contrary, when required,
they should be used promptly and in adequate
doses (tables 1 and 3).

Cromoglycates
Sodium cromoglycate is considered safe for use
during pregnancy, it is listed as class B and is
included in the NAEPP report [2], but it requires
very frequent dosing and it is not recommended
as first-line treatment. Less information is avail-
able on the use of nedocromil.

Methylxanthines
The use of both theophylline and aminophylline
is considered safe during pregnancy, although it
is not the treatment of choice [2]. Similarly to β2-
agonists, theophylline may inhibit contractions,
probably through increased cyclic adenosine
monophosphate levels. It may cause tachycardia
and irritability in the foetus. Theophylline has
not been shown to induce a risk of major con-
genital malformations or adverse perinatal out-
comes, but it needs close monitoring and is infe-
rior to inhaled steroids in the prevention of
exacerbations, so it is not recommended. If used,
target plasma levels should be kept lower during
pregnancy, between 5–12 mg·mL-1.

Anticholinergic agents
Anticholinergic agents are not first-line medica-
tions in asthma and very limited data exist on
their use in human pregnancies. If needed, ipra-
tropium is considered safe for use during preg-
nancy and is classified in FDA category B [5].

Leukotriene antagonists
There are very limited data about the use of
leukotriene antagonists in human pregnancies,
but studies have not shown risks and they are
classified in category B. Because there are limit-
ed human data, although animal studies do not
show any risks, they are not yet recommended as
first-line treatment. Furthermore, GINA guide-
lines recommend inhaled steroids as the first-line

treatment option. The BTS guidelines recom-
mend that leukotriene antagonists should not
be commenced during pregnancy, but that they
may be continued in women who have demon-
strated significant improvement in asthma con-
trol with their use.

Anti-immuniglobulin E
Animal studies do not show teratogenic effects,
but very limited data exist in humans. It is clas-
sified as class B by the FDA, but is not men-
tioned in the 2005 BTS or NAEPP guidelines on
asthma and pregnancy.

Other medications
Antihistamines are often needed for the treat-
ment of upper airway symptoms. No risk has
been shown by their use, but again older medi-
cations are preferred, and loratadine and ceti-
rizine are the ones recommended by the NAEPP
guidelines.
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Salbutamol
Nebuliser solution 2.5–5 mg every 20 min for 3 doses then 2.5–5 mg every 1–4 h

as needed or 10–15 mg·h-1 continuously
MDI 4–8 puffs every 20 min up to 4 h then every 1–4 h as needed

2–4 puffs every 20 min for 1 h
After 1 h: mild exacerbations respond to 2–4 puffs every 3–4 h; 
moderate exacerbations will require 6–10 puffs every 1–2 h 

Systemic corticosteroids
Prednisone Inpatient treatment recommendation:
Methylprednisolone Up to 60–80 mg·day-1 until PEF reaches 70% pred or personal
Prednisolone best (alternatively, i.v. hydrocortisone 100 mg every 6 h may 

be given)
60–80 mg methylprednisolone as a single dose, or     
300–400 mg hydrocortisone in divided doses, are adequate 
for hospitalised patients
Outpatient burst treatment: use 40–60 mg in a single or 2 
divided doses for 3–10 days
Oral glucocorticosteroids 0.5–1 mg prednisolone·kg-1 or 
equivalent for a 7-day course

If life-threatening features are present:
Discuss with senior clinician and intensive care team
Add i.v. magnesium sulphate 1.2–2 g infusion over 20 min once (do not repeat if already     

given)

MDI: metered-dose inhaler; PEF: peak expiratory flow. Data taken from [2, 5, 29].

Table 3 Dosing of rescue ββ-agonists and oral steroids during 
severe exacerbations

> Assessment and monitoring of asthma, including objective measures of pulmonary function
> Control of factors contributing to asthma severity
> Patient education
> A stepwise approach to pharmacotherapy

Components of asthma treatment management
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Decongestants are best avoided during preg-
nancy and other classes of medication such as
nasal steroids, external dilators and local anti-
histamines should be tried first.

Antibiotics may be used for the treatment of
exacerbations due to infections. The FDA has
also classified the safety of use of various anti-
biotics during pregnancy.

The safest and most widely used antibiotics
include amoxicillin, erythromycin, azithromycin
(all classified as FDA B class) and clarithromycin
(FDA C class). Cephalosporins may also be used.

Table 4 summarises FDA ratings for use of
asthma medications during pregnancy

Acute exacerbations
Acute exacerbations should be treated aggres-
sively in order to avoid foetal hypoxia. In the case
of a severe or sustained exacerbation, treatment
includes inhaled and systemic steroids, oxygen
supplementation, frequent β2-agonist dosing
and, if necessary, hospital admission and inten-
sive care. Maternal Sa,O2 should be >95%.
Foetal signs of distress, such as reduced kicking,
should be monitored and an ultrasound is
advised.

Breastfeeding and
asthma 
Women with asthma should be encouraged to
breastfeed. The risk of atopic disease developing
in the child of an asthmatic woman is about one
in 10, or one in three if both parents are atopic.
This risk may be reduced by breastfeeding. All
inhaled preparations, oral steroids and methyl-
xanthines are safe when breastfeeding [30].

Conclusions
In conclusion, pregnant patients with asthma
should be advised that the greater risk to their
baby lies with poorly controlled asthma, and the
safety of most modern asthma treatments
should be discussed and stressed. A good
patient/healthcare professional relationship,
patient education, frequent monitoring and
tailored treatment should ensure excellent out-
comes. Prescribing during pregnancy should fol-
low the same stepped approach to treatment
and inhaled and older medications with docu-
mented safety are preferred. 
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Table 4 FDA use-in-pregnancy ratings for specific asthma drugs

Drug class Drug FDA category
β-Adrenergic agonists Salbutamol (Albuterol) C

Terbutaline B
Formoterol C
Salmeterol C
Bitolterol C
Pirbuterol C
Adrenaline C

Anticholinergic drugs Ipratropium B
Tiotropium C

Methylxanthines Theophylline C
Aminophylline C

Corticosteroids
Inhaled Beclomethasone C

Budesonide B
Fluticasone C
Triamcinolone C
Flunisolide C
Mometasone C

Oral Prednisone B
Prednisolone C

Cromoglycates Cromolyn sodium B
Nedocromil B

Agents affecting leukotrienes Zafirlukast B
Montelukast B
Zileuton C

Antihistamines Chlorpheniramine B
Astemizole C
Loratadine B
Fexofenadine C
Cetirizine B

Decongestants Pseudoephedrine C
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Educational questions
1. During pregnancy, the physician should be alerted when he finds which of the following?

a) A 30% increase in minute ventilation.
b) A fall in FRV and RV.
c) A 30% drop in FEV1.
d) Sa,O2 94%.
e) Nasal obstruction.

2. In the first trimester of pregnancy, which of the following is/are true?
a) Inhaled steroids are considered safe.
b) Oral steroids should be withheld.
c) β-Agonists should be withheld.

3. During an exacerbation, which of the following is/are true?
a) Treatment doses should be 50% less than those given to nonpregnant patients.
b) Sa,O2>95% should be maintained.
c) Nasal obstruction is a sign of an eminent exacerbation.
d) For outpatient rescue treatment, oral steroids should be given in doses of 30–60 mg.
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Suggested answers
1. c and d
2. a
3. b and d
A substantial increase in minute ventilation and a fall in functional residual capacity and RV are
normal during pregnancy. Nasal obstruction is also common and is not a sign of worsening of
asthma. FEV1, however, is preserved and therefore a fall in FEV1 is a pathological finding that
should alert the physician. There are many large studies showing that inhaled steroids and β-ago-
nists are safe and can be used in pregnancy, even in the early months. Although oral steroids have
been associated with malformations and in particular cleft lip or palate, the risk shown in human
pregnancies is very low and their usefulness outweighs this risk. So, in case of exacerbations or of
severe disease, they are recommended for use even in the first trimester of pregnancy. Dosing of
medications during an exacerbation should equal that given to nonpregnant patients. Sa,O2 should
always be maintained above 95%, as lower maternal saturation causes foetal hypoxia. 
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