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Abstract
Asthma during pregnancy can be complicated by intrauterine
growth restriction, preterm delivery and stillbirth. This paper
reports the obstetric and respiratory history of a 23 year old
woman whose pregnancy was complicated by asthma and a
severe asthma exacerbation that was associated with a stillbirth
at 34 weeks gestation. The article attempts to link the relationship
between asthma in pregnancy and adverse fetal outcomes and
therefore highlights the need for multidisciplinary care of pregnant
asthmatic women and the increased need for greater awareness
by health professionals and pregnant women of the use of inhaled
corticosteroid (ICS) treatment during pregnancy in combination
with an asthma action plan.

Background
A large North American collaborative project on asthma
and pregnancy reports that there are no significant differences in
perinatal outcomes between asthmatic and non-asthmatic women
[1]. However, one factor that was not considered in this study was
the impact of acute exacerbations on fetal outcome. Our recent
studies of pregnant asthmatic women identified that those asthmatic
women who experienced an acute exacerbation during pregnancy
had a number of adverse outcomes including intra uterine growth
restriction, preterm delivery or still birth [2-4].
In this paper the events leading to a stillbirth in a pregnancy
complicated by chronic asthma and an acute exacerbation that
occurred during a prospective cohort study of asthmatic women
will be described [5]. The case study will highlight the importance
of asthma management during pregnancy by general practitioners,
obstetricians and respiratory physicians and demonstrate that asthma
is a risk factor during pregnancy that should be seriously considered.

Materials and Methods
Subjects
This case was part of a prospective cohort study that was
approved by the Hunter Area Health Service and University of
Newcastle Human Research Ethics Committees. Pregnant women
with and without asthma were recruited in the John Hunter Hospital,
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Newcastle, NSW antenatal clinic during the first trimester, following
a previously described protocol [5]. Clinical asthma severity was
rated as mild, moderate or severe using the integrated severity score
described in the Australian Asthma Management Guidelines [6],
which closely approximate the National Heart, Lungs and Blood
Institute Guidelines [7]. Appropriate inhaler use and compliance was
assessed in the Asthma Management Service [8].

Results
Case
This is the case of a 23 year old, non-tobacco smoking, marijuana
smoker with no major social problems except that her partner was
unemployed. This Caucasian woman, gravidity 0, parity 0, at 34
weeks gestation presented to the Emergency Department with a
severe exacerbation of asthma. She was a known asthmatic but had
ceased preventer medications 2 years ago due to a reduction in her
symptoms however reported that she had experienced increasing
symptoms since her pregnancy. Pregnancy had been complicated
with increasing reflux and heartburn although this was not disclosed
in any of her antenatal visits, a mild exacerbation of her asthma at
14 weeks and anemia at 30 weeks gestation at which time she was
commenced on iron replacement. The treatment that was instituted
for her asthma exacerbation was not documented but her antenatal
record showed the use of salbutamol on an as needed basis up to
twice per day. Early gestation scan reported fetal growth was normal.
Prior to her emergency presentation the patient had experienced
worsening difficulty breathing and had used nebulized salbutamol in
the preceding 48 hours and had used 6 x 5mg/ml salbutamol nebules
during the morning before presenting to the emergency department.
When she first presented to hospital she was noted to be hypoxic with
saturations of 90% on room air. On examination she was afebrile,
heart rate of 122 and blood pressure of 139/80. There was widespread
audible wheeze in at inspiration and expiration and her examination
was otherwise unremarkable. Her peak flow was 250 L/min. prior to
administration of any treatment and was only improved to 280L/min
post treatment with one salbutamol nebulization. She was considered
to be too unwell to remain at the local hospital and was transferred
to tertiary hospital for specialist care within the obstetric unit. The
patient was admitted for treatment with intravenous hydrocortisone
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Table 1: Maternal characteristics of non-asthmatic and asthmatic subjects that
had a live birth and case study subject who had a stillbirth
Maternal Characteristics

Control

Total number of subjects

Asthmatic

39

Case 1

184

Age(yrs)

28.8 26.2*

Standard error

0.65

0.39

164.5

164

1.2

0.5

Height(cms)
Standard error
Weight at beginning of pregrnancy(kg)

9
23

156.5

70.2 73.8*

Standard error
Weight durringpregrnancy(kg)

61

2.8

1.6

11.2

11.3

Standard error

1.1

0.5

Gravidity

2.6 2.4*

Standard error

0.3

Parity

1.2 0.9*

Standard error

0.2

0.1

Gestational age at delivery(weeks)

39

39.2

Standard error

0.6

0.2

15.45

0
0.12

%predicted FEV1

96 89.6*

Standard error

2.5

34

74
1.6

FEV1 VC

0.85 0.81*

Standard error

0.02

0.82
0

Inhaled glucocorticoid intake during
pregnancy
First trimester ug/day

0 46.9*

Standard error
Second trimester ug/day

0 577.2*

Standard error

0
50.7

Third trimester ug/day

0 638.7*

Standard error
Periodic oral glucocorticoid intake during
pregnancy

0
43.9

1000
51.8

No

yes

yes

* P<0.05 Student t-Test

and nebulized salbutamol only as frequently as every 2 hours inspite
of the severity of her asthma. She was not treated with supplemental
oxygen and her saturations remained low between 93 and 96%. She
also was tachycardic during the first 48 hours of her admission. Fetal
heart was documented but no fetal monitoring was performed. The
laboratory investigations were unremarkable aside from a mild
anemia with haemoglobin of 104. Ultrasound was conducted one day
after admission and reported an anatomically normal, live fetus with
normal umbilical artery systolic/diastolic flow (Table 1).

There were no signs of infection or placental insufficiency. The report
did not attribute a cause of death or an estimated date of demise.

Comment
Asthma is recognized as a risk factor during pregnancy [9-11].
There are a number of reports that show there is an increased risk
of stillbirth in asthmatic pregnancies [9,12-15]. Fetal demise in
pregnancies associated with asthma are thought to be caused by
the development of maternal alkalosis [14] and reductions in fetal
oxygenation resulting in fetal hypoxia, hypercapnia and acidosis [16].
The fetal death in this case appears to be related to the effects of a
severe exacerbation and uncontrolled asthma during pregnancy. The
woman had a history of moderately severe asthma with numerous
admissions to hospital but had not used ICS for 2 years due to
improved symptoms however there is evidence from the case record
that she was experiencing asthma symptoms from early pregnancy and
yet she received only reliever therapy without the necessary ICS. The
fetus was small for gestational age supporting that there was growth
restriction due to uncontrolled asthma during pregnancy [15,17].
On admission she was experiencing a severe exacerbation with a
poor response to salbutamol and received suboptimal treatment. The
recommended treatment for an adult with acute asthma is currently
three nebulizations over one hour with supplemental oxygen if
hypoxia is present [18] in addition to systemic steroid which she did
receive. The combination of growth restriction and maternal hypoxia
would likely have had an adverse effect on the fetus. The death of the
fetus ,although not reported in the autopsy is likely to have occurred
days prior to its discovery [19,20] towards the end of admission or
within hours after discharge as the ultrasound performed early in
her admission showed a live fetus. Fetal movement and a fetal heart
rate were last documented the day after the scan, 3 days before her
discharge. Nursing notes mention “attention to fetal heart” on the day
of discharge yet no heart rate was documented.
The circumstances leading to this death highlight the need for
close management of asthma during pregnancy with a focus on
specialist respiratory care which includes providing the asthma
patient with education in control, management and a crisis plan for
pregnancy [21,22].
Asthma exacerbations are of considerable concern during
pregnancy due to the adverse effect they have on the fetus [23].
Schatz et al. found that of 1739 women with asthma, 20% had a severe
exacerbation during pregnancy which required medical intervention.
Exacerbations increased with increasing asthma severity, with 52% of
severe asthmatics having an exacerbation.
Exacerbations can occur at any time during gestation but tend
to cluster between 17 and 34 weeks gestation with a median of 25
weeks gestation [2]. Previous studies report similar results [24]. This
suggests that the most important time to focus on asthma control and
maternal self-management skills is early in gestation with continued
follow up throughout pregnancy.

Prednisolone (25mg/day) and inhaled beclamethasone
dipropionate (1000µg/day) was commenced on the third day of her
admission in place of hydrocortisone. By the fifth day her condition
had improved with her PEFR pre and post salbutamol 250/L min and
360/L min respectively. The patient was discharged from hospital
after six days with continuing inhaled and oral steroid as prescribed
in hospital. Fetal heart was noted but the rate not documented on
discharge. The patient then returned two days later for a follow up
visit at the antenatal clinic and no fetal heart rate was detectable.

Inhaled steroid use for the treatment of asthma during pregnancy
significantly reduces the incidence of acute exacerbations during
gestation [17,25,26], decreases the number of hospital admissions
[27] and reduces the need for regular use of oral steroid which is
associated with low birthweight [25,28]. Stenius-Aarniala et al. [25]
concluded that when asthmatic women were carefully managed by
both obstetricians and respiratory physicians the rate of preterm
delivery, perinatal death and low birth weight was not significantly
different from the non-asthmatic population. Our previous studies
are also in agreement with these findings [21,22,29].

Labor was induced two days after fetal demise was detected and a
male fetus was delivered weighing 1940 grams, on the 10th centile for
birth weight and a placental weight of 372g. It was noted there was
thick meconium staining of amniotic fluid. Autopsy reported a grossly
externally macerated fetus of normal morphology with weights and
measurements consistent with 35 weeks gestation. There was marked
maceration of the internal organs and overlapping of the skull bones.

It is impossible to identify a single etiology for stillbirth as there
are many potential factors that contribute to a poor outcome for the
fetus. In this particular case, the combination of a low birth weight
fetus, male sex [30], a primigravid pregnancy and low socioeconomic
status [31] could also have contributed to this poor outcome.
However this case study highlights that the presence of chronic
maternal asthma, an acute asthma exacerbation and a male fetus
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further increases the possibility of a perinatal death, especially when
exacerbations occur in late gestation when fetal demand for oxygen
and nutrients has increased. The use of preventative clinical practices
that include asthma education and management in the antenatal
setting may reduce the risk of stillbirth in pregnancies complicated
by asthma [22].

Condensation
This paper is an examination of a stillbirth in a pregnancy
complicated by asthma.
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