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Asthma and pregnancy

KE Lewis and P Ebden

sthma, a heterogeneous condition, is an increased tidal volume, but not respiratory rate).
A inflammatory disease of the airwaydtis This is thought to be due to increased progesterone
hallmark is reversibility of airflow obstruction levels aggravated by diaphragmatic splinting from
presenting as a variation in symptoms in time (worse the increased volume of the gravid uterus.
at night and early morning) and can usually be
relieved by bronchodilators. About seven percent Differential diagnosis of dyspnoea also includes
of women of childbearing age have a diagnosis of ~ pulmonary emboli presenting as bronchospasm
asthma. Studies have reported prevalence rates of (especially if ‘asthma’ presents for the first time
asthma-complicated pregnancies between 5% and  in pregnancy, other risk factors, evidence of DVT
6.9%:2 It is the most common respiratory condition  or previous thrombotic episodes) and other
and medical emergency in pregnancy. cardiopulmonary disorders.

EFFECT OF PREGNANCY ON ASTHMA General management

There is no consistent effect of pregnancy on asthma The general principles of asthma treatment in

control, but there is some evidence that more severe pregnancy are identical to non-pregnant patients.

asthma is likely to deteriorate in late pregnarmyly It is essential that a multidisciplinary approach is

to improve at the time of labour. taken, to include respiratory nurses, respiratory
physicians and obstetricians, with the GP and

EFFECT OF ASTHMA ON PREGNANCY practice nurse playing pivotal roles.

Differences in the pattern of asthma in pregnancy could

be due to maternal hypoxia causing foetal hypoxia ~ Smoking should be vigorously discouraged and the

and/ or other physiological effects of poorly controlled importance of regular home PEF monitoring, assess-

asthma. There may be effects of drug toxicity (see  ment for the most appropriate delivery device and

below) or other factors associated with asthma, but not compliance with medication cannot be over empha-

directly due to the disease itself or treatment, for sized. Any known triggers (tobacco smoke, pets and

example asthmatic women may have a generalised allergies) need to be avoided. PEF charts and written

effect of smooth muscle hyper-responsiveness causingelf-management plans for treating both acute or

uterine and vascular, as well as bronchial, constriction. chronic asthma could be provided by a health
professional early on in the pregnancy.

Maternal effects include increased prevalence of pre-

eclampsia: Asthmatic women also have an increased When considering drug delivery, inhalation has

risk of antepartum and postpartum haemorrhage particular advantages in pregnancy. Local therapeutic

independent of medication usagdhe foetus may be action can be achieved without the need for plasma

indirectly affected because maternal hypoxia results in concentrations liable to have a pharmacological effect

hyperventilation and respiratory alkalosis. This can on the foetus, or being influenced by changes in

cause hypocarbic uterine vasoconstriction and a shift iprotein-binding and pharmacodynamics.

the maternal oxygen dissociation curve to the left. Both

of these factors may result in foetal hypoxia, prematureDRUGS USED IN ASTHMA WHEN PREGNANT

birth, low birth weight, and congenital malformations. [z-agonists

Greenberger’sand Jana'sstudies suggest (but do not [--agonists are the mainstay of treatment when attacks

prove) that the control of asthma, rather than drug  are infrequent; providing rapid relief, they can be used

side-effects or other associated pathology, is the moston occasion prophylactically, such as before exercise

important predictor of a good outcome. They or exposure to colder outdoor air. Maternal side-

demonstrated that mothers whose asthma was effects include fine tremor, palpitations, headache and

sufficiently well controlled not to require emergency nervous tensiof. Peripheral vasodilatation,

therapy, gave birth to children who weighed tachycardia and hypokalaemia may also occur. There

significantly more than children whose mothers is little to choose between terbutaline or salbutamol,

needed hospital admission — but there are potential although most experience has been with the latter.

confounders. There is increased foetal growth (birth Fenoterol is lesB.-selective and, therefore, may have

weight) when asthma is well controlled during more side-effects and is not recommended. Foetal

pregnancy as assessed by better and more stable lungide-effects in animal studies have demonstrated

function. Finally, the incidence of adverse foetal harmful effects only if used at very high doses early

outcomes in asthmatics was the same as non-asthmatie® in pregnancy, but no adverse consequence have

when managed by asthma specialisithough the been demonstrated in humans over the many years

largest studies only included 500 asthmatics. B-agonists have been us&d.

GENERAL MEASURES Salmeterol and eformoterol are long-actfagagonists

Diagnosis with similar side-effects to salbutamol. It should be

There are many causes of shortness of breath in emphasized to the patient that co-existing steroids

pregnancy, probably the most common is physiologicalshould not be withdrawn. Information on loagting

hyperventilation of pregnancy (no wheeze and B=-agonists in pregnancy is limited and although others
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have commented on their uSahe British National
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nebulised in severe attacks. Maternal side-effects

Formulary and manufacturers advise that they are to bénclude rare reports of dry mouth and constipation.

used only if potential benefit outweighs risk.

Inhaled corticosteroids
These are the chosen prophylactic anti-inflammatory
agent where symptoms are more frequent. In a

There is no known teratogenecity shown in animals
or humans, but they can cause foetal tachycardia and
so should be used with caution in pregnancy.

Sodium cromoglycate and nedocromil sodium

Finnish study, 47 of a total of 457 pregnant asthmaticsBoth act prophylactically to stabilise mast cells and

had attacks. A significant proportion (17%) of
asthmatics had an acute attack if not on inhaled
steroids but only 4% if they used inhaled sterdfds.
As less is known about fluticasone and budesonide
than beclomethasone in pregnancy, beclomethasone
would be recommended as first choice, however, the
woman could continue her routine steroid inhaler as
before, if she falls pregnant.

Maternal side-effects are the same as found in non-
pregnant women and include occasional oral
candidiasis and hoarse voice at high-dose, this can

help prevent release of inflammatory mediators. They
are inhaled before exercise, cold air or occupational
exposure in susceptible individuals. Maternal side-
effects are few. No major congenital malformations
on the foetus are reported in animals or huritans

with sodium cromoglycate, but experience is very
limited with nedocromil sodium.

Methylxanthines (theophyllines)

This class of drugs is believed to act by phospho-
diesterase inhibition and increasing intracellular cyclic
AMP, they also have an immunomodulatory effect on

be reduced by using a spacer (and rinsing the mouth).T-cell lymphocytes important in the acute and chronic

High-dose inhaled steroids have been shown to alter
markers of bone metabolism, but there is no clear

inflammatory reaction. Their use in pregnancy is
controversial, but they can help nocturnal and early

association with osteoporosis. The dose should be jushorning asthma. The pharmacokinetics of
sufficient to control the asthma. There have been fewtheophyllines are poorly understood in pregnancy

foetal side-effects documented.

Systemic corticosteroids

with variable metabolism, protein-binding and hence
plasma levels. If used, we recommend regular plasma
level monitoring.

Systemic corticosteroids may be needed for managing

acute severe asthma, and when symptoms are not
controlled on high-dose inhaled steroids and
[--agonists. Asthmatic women taking oral steroids are
at increased risk of pregnancy-induced hypertension
(odds ratio of 1.7},and in a large, prospectively
monitored cohort of 824 pregnant women with
asthma, oral steroids were independently associated
with pre-eclampsiap(=0.027)* this has also been
confirmed by other$. The mechanism is unknown.

Foetal side-effects may include a two-fold increased
risk of neonatal hyperbilirubinaemtaAnimal studies
have highlighted species-specific abnormalities, for

General maternal side-effects include nausea, upper
gastrointestinal symptoms, cramps and palpitations.
There is a theoretical risk that phosphodiesterase
inhibition can cause uterine smooth muscle relaxation
and prolong labour, but there is no clinical evidence
that this occurs.

Theophylline crosses the placenta easily and there
have been reportsof neonates showing signs of
theophylline toxicity (irritability and even apnoea)
so care should be taken, especially during the third
trimester. If intravenous aminophylline is used to
manage an acute attack, lower loading doses are

example mice have developed cleft palates and rabbiteecommended. Maternal levels directly reflect foetal
cardiac anomalies, however humans seem unaffectedlevels. There are reports of teratogenicity in animals,

by systemic steroid exposureutera** Maternal
doses of 10 mg or more of prednisolone can result in
foetal exposure of 1 mg or more of the drug (crosses
placenta slowly so maternal: foetal ratio is
approximately 10:1). This can cause neonatal

but not humang*

Leukotriene antagonists
Montelukast and zafirlukast have only been recently
developed and there is little experience on use in

adrenal suppression so the newborn should be closelypregnancy. Their manufacturers recommend use

monitored for adrenal insufficiency immediately post-

only if essential and ‘potential benefit outweighs

birth due to a sudden withdrawal of circulating steroid risk’.® They are generally well tolerated during
when the cord is cut. We recommend a paediatrician pregnancy, but have caused headaches, gastrointestinal

be present at birth and hydrocortisone given to the
newborn if needed. To cover the extra stress in a
woman who is adrenally suppressed from prolonged
treatment with steroids (greater than one month), we
also recommend that the mother receive intravenous
hydrocortisone during labour and delivery.

disturbances, hypersensitivity and upper respiratory
tract infections.

Animal studies have not reported teratogenicity with
montelukast and zafirlukast, but data for zileuton are
less reassuring and so it should be avoided in
pregnancy

Most studies suggest that severe asthma is associated

with maternal and foetal morbidity and mortality, the
risk-benefit ratio is clearly in favour of corticosteroids
when needed.

Anticholinergic bronchodilators
Ipratropium and oxitropium bromide can be used as
bronchodilators wittB.-agonists, ipratropium can be

ACUTE ATTACK

Pregnant women have died from acute asthma. If the
attack is relatively mild and promptly treated, there is
no serious adverse effect on pregnancy, delivery or
health of newborn child® Treatment strategies are
identical to non-pregnant patients, with nebulised
B--agonists, systemic steroids and high-dose oxygen
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Table 1: Possible side-effects associated with asthma medication taken in pregnancy

Medication Possible consequences to pregnancy

[B=-agonists (short-acting) Animal studies — harmful to foetus in very high doses

Bz-agonists (long-acting) No real evidence of harm, but experience limited

Oral corticosteroids Animal studies — cleft palate and intrauterine growth retardation at high doses

Foetal /neonatal adrenal suppression at doses > 10 mg prednisolone;
reduced production of maternal cortisol with doses of >7.5mg
prednisolone

i.v. corticosteroids required during labour

Safe in pregnancy

Anticholinergics Foetal tachycardia
Sodium cromoglycate / nedocromil No adverse effects documented with SCG
Methylxanthines Altered pharmacokinetics in pregnancy

Animal studies — teratogenicity in high doses
Possible neonatal theophylline toxicity if used in third trimester
Caution in pregnancy

Leukotriene antagonists Limited information available
Caution in pregnancy

(oxygen saturation should be kept above 95%). medication and prophylactic medication as needed.
Treatment should ideally be in a high-dependency ~ To minimise risk, medication should be limited to
ward. If dehydrated, IV dextrose is preferable to those drugs with which we are most experienced.
normal saline (if not hyperglycaemic) and care is High-risk patients and those with continuing

taken to avoid fluid overload and resulting pulmonary symptoms should be seen regularly. ]
oedema as the mother’s cardiac system is already

hyperdynamic. References
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