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Errata and Addendum

Errata and Addendum

Chapter 2, page 50 under the section “strengths and limitations of this review” Add para 1 —
Even though a thorough search was conducted, there may be still a chance that some
studies were not identified in our search. Non-English studies would also have been missed.

Chapter 2, page 50, add at the end of para 2 in the section “Discussion” — The only large,
well powered randomised controlled trial included in this review was conducted on
budesonide. This was compared to placebo and provided more evidence for its safety than
those studies comparing budesonide to other asthmatic drugs. In addition, the majority of
the recent trials included in the review have been conducted on budesonide. Many trials
have been conducted on beclomethasone as well but perhaps due to the decreasing
popularity of this drug over the years, the drug has not been able to move up the ADEC
rankings.

Chapter 2, page 53, add at the start of para 2 in section “Strengths and limitations of the
review” — Every attempt was made to include all studies in our review despite study design,
author or outcome. Publication bias was minimised by having two authors read all articles
that were included and a panel review the data extracted. Only one researcher (AL)
conducted the study selection which could raise the possibility of selection bias but could not
be avoided due to time constraints. Authors were contacted to retrieve full texts of articles
and English versions of non-English articles were requested to ensure more articles were
included. Abstracts and unpublished articles were not included if we could not obtain full
texts. This is a limitation and a review should be conducted every 4-5 years to provide health
professionals with up to date evidence of the literature. This could lead to a change in ADEC
rankings for some medications and improving adherence.

Chapter 4, page 70, Add start of para 2 in section “Strengths and limitations” — The authors
recognize that the low response rate can also limit the generalisability of the results.

Chapter 8, page 115, under 8.3 Future directions, add end of para 2 — In the general asthma
population, interventions to improve asthma control are significantly affected by attendance
rates.[104] The advantage of conducting interventions in the antenatal setting is that the
women have appointments at set times so follow up study appointments can occur at these
times. Studies have shown that a model of care incorporating self-monitoring, regular
medical review and a written action plan improved many patient outcomes including the
number of hospitalisations, unscheduled visits to doctors, days off work or study, and bouts
of nocturnal asthma.[105] Gerald et al.[106] has shown that supervised school based
therapy participants (n=240) were 1.57 times less likely to experience an episode of poor
asthma control. The parameters for assessing poor asthma control in most of these studies
were identical to those used to assess poor asthma control in non-pregnant patients (i.e.
absence from school/days off work due to asthma, use of rescue medication, and peak flow
meter readings).[105] Generally, the average follow up time for an asthma intervention in a
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non-pregnant population is 12 months. During pregnancy follow up is generally limited to six
months as it is difficult to recruit participants before the end of first trimester.

Interventions aiming to improve the management of other chronic diseases in pregnancy are
few and far in between. The majority of studies use a surrogate outcome measure instead of
a particular perinatal outcome. Recently, a study by Ortiz Collado et al.[107] tested a novel
psychosomatic programme, consisting of ten antenatal sessions with their partner (n=184
couples), in depressed women who were at risk of postpartum depression to reduce
depression symptoms and risk of associated prematurity. Their primary outcome was
depressive symptoms on the Edinburgh Postnatal Depression Scale (EPDS). Results showed
that postpartum depression risk was 11.2% lower in the intervention group and they were
four times less likely to have a premature baby than the control group. This study only
analysed 127 cases and could only speculate this change could lead to a decrease in risk of
poor perinatal outcomes.

Another study by Secher et al.[108] showed no improvement in perinatal outcomes in their
real time continuous glucose monitoring intervention in pregnant women with type 1
diabetes. The authors were disappointed as this intervention has been proven to be effective
in non-pregnant participants, they stated this negative finding could be due to their cohort
having lower baseline HbA. than those trials in the non-pregnant population.[108] This trial
suggested that just because this intervention showed little benefit to those who were
already managing their type 1 diabetes well; it should be tested again in pregnant
participants who were not managing their type 1 diabetes as well. Similarly, this theory
holds true in regards to asthma management interventions during pregnancy. If outcome
parameters are same and similar interventions have been shown to be effective in the non-
pregnant population, they should be just as effective in target groups in the pregnant
population.

A recent qualitative study showed that pregnant women with chronic diseases are under
more stress when their disease is altered by being pregnant, which can lead to poor
perinatal outcomes and deterioration in management of their chronic disease.[109] These
women may greatly benefit from interventions that help support their chronic diseases so
they can also enjoy what they truly desire — “a normal pregnancy.”[109] A randomised
controlled trial evaluating an intervention to improve chronic disease management, with a
large enough magnitude to show a difference in perinatal outcomes is yet to be reported. In
summary, more interventional studies in pregnant women with larger sample sizes and with
earlier recruitment and thus a longer follow up are warranted to help prevent poor perinatal
outcomes and inform policy change. These interventions could replicate those which have
been successful in the non-pregnant population, but accounting for baseline severity is
needed when interpreting results.

104. Abdulwadud O, Abramson M, Forbes A, James A, Light L, Thien F, Walters EH:
Attendance at an asthma educational intervention: characteristics of participants and
non-participants. Respir Med 1997, 91(9):524-529.
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105. Gibson PG, Coughlan J, Wilson AJ, et al. Self-management education and regular
practitioner review for adults with asthma. Cochrane Database Syst Rev 2009 (1):
CD001117.

106. Gerald LB, McClure LA, Mangan JM, Harrington KF, Gibson L, Erwin S, Atchison J, Grad
R. Increasing adherence to inhaled steroid therapy among schoolchildren: randomized,
controlled trial of school-based supervised asthma therapy. BMC Pregnancy Childbirth
2014, 14(1):22

107. Ortiz Collado MA, Saez M, Favrod J, Hatem M. Antenatal psychosomatic programming
to reduce postpartum depression risk and improve childbirth outcomes: a randomised
controlled trial in Spain and France. J Obstet Gynecol Neonatal Nurs 2014, 43(1):25-37.

108. Secher AL, Ringholm L, Andersen HU, Damm P, Mathiesen ER. The effect of real-time
continuous glucose monitoring in pregnant women with diabetes: a randomised
controlled trial. Diabetes Care 2013, 36(7):1877-1883.

109. Tyer-Viola LA, Lopez RP. Pregnancy with chronic illness. J Obstet Gynecol Neonatal
Nurs 2014, 43(1):25-37.

Chapter 8, page 111, under 8.1 Overall summary of research findings, add at the start of
para 2 — The majority of studies investigating the safety of asthma medications during
pregnancy were not adequately powered, making it difficult to draw any conclusion because
there are many factors such as other chronic illnesses, genetics, diet, injury, physiological
changes that can contribute to poorly controlled perinatal outcomes. A large randomised
controlled trial is needed to account for all these variables.

Chapter 8, page 115 under 8.3 Future directions, add at the end of para 2 — Randomising
women earlier in pregnancy would be more desirable. This could be done by recruiting from
general practitioner clinics, assisted fertility clinics, family planning clinics or posting
advertisements in the media or pharmacies near the pregnancy testing section to try and
capture women earlier in their pregnancy.

The MOOSE checklist has now been completed and has been added as Appendix 31.
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Definitions

Definitions

APGAR score

APGAR (named after Dr Virginia Apgar) stands for Appearance, Pulse, Grimace, Activity and
Respiration. This score is determined from a test performed at 1 and 5 minutes after birth.
The 1-minute score is to see how well the baby tolerated the birthing process. The 5-minute
score assesses how well the newborn is adapting to the new environment. The rating is

based on a total score of 0 to 10, with 10 suggesting the healthiest infant.

General practitioners/ Family physicians/ Family practice physicians
Doctors who do not specialise in a particular area of medicine but who attend to everyday
medical needs of individuals within a community and refer to specialists when the

management is beyond their scope of expertise

Low birth weight
Neonate weighing less than 2500g (5.5 Ibs) at birth

Premature

Neonate born before 37 weeks gestation

Shared-care general practitioners

Doctors who provide antenatal care to pregnant women in conjunction with the
doctors/midwives at the hospital, and who are generally seen by pregnant women who find
attending the regular antenatal appointments at their hospital inconvenient and would like

their maternity care shared between their general practitioner and obstetrician/midwife
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Definitions

Singleton pregnancy
A singleton intrauterine pregnancy is a normal pregnancy with one baby / fetus, developing

in the uterus
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Abstract

Abstract

Background:

Uncontrolled asthma during pregnancy is associated with the maternal hazards of asthma
exacerbation, and perinatal hazards including intrauterine growth restriction and preterm
birth. Interventions directed at achieving better asthma control during pregnancy should be
considered a high priority in order to optimise both maternal and perinatal outcomes. Poor
adherence to asthma medication regimens during pregnancy and suboptimal prescribing in
pregnant women have both been shown to jeopardise asthma control. These barriers need
to be understood in order to inform the development of interventions for resolving these
problems. The aim of this PhD was firstly to ascertain the safety of preventive asthma
medications during pregnancy, then explore barriers to and facilitators of maternal asthma
management and finally, to design and evaluate an informed intervention to optimise

asthma management during pregnancy.

Methods:

A four phase project was conducted to contribute to optimising asthma management during
pregnancy. Phase 1 was a systematic review of the safety of preventive asthma medications
during pregnancy. Phase 2 involved investigating asthma management and prescribing
trends during pregnancy through a postal survey of general practitioners (n=842) involved in
shared maternity care at the three largest maternity hospitals in Victoria, Australia. Phase 3
explored the factors associated with adherence to asthma medications and experiences of
pregnant asthmatic women through in-depth interviews (n=23). Finally, Phase 4 brought the
results together in a randomised controlled trial testing a Multidisciplinary Approach to
Management of Maternal Asthma (MAMMA©) in pregnant women with asthma (n=60).
Both intervention and control (usual standard care) groups were followed prospectively and
their asthma control was assessed at 3 and 6 months using the Asthma Control

Questionnaire (ACQ) to evaluate the effectiveness of the intervention. Pregnant women
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Abstract

with asthma were recruited from antenatal clinics and/or databases from two maternity

hospitals in Victoria, Australia (Mercy Hospital for Women, and The Royal Women’s

Hospital).

Key findings:

Phase 1 (Chapter 2): current safety data have not been able to establish a direct
association between asthma medication use during pregnancy and poor outcomes,
whereas there is an abundance of literature supporting the risks of uncontrolled
asthma. Women should not refrain from taking their asthma medications during

pregnancy.

Phase 2 (Chapter 4) : Over a quarter of general practitioner respondents may be
advising patients to reduce or discontinue their asthma medications during
pregnancy when it is unnecessary for them to do so (i.e. patient’s asthma adequately
controlled on current therapy), putting them at risk of uncontrolled asthma.
Furthermore, lack of knowledge in regards to management of deteriorating asthma
during pregnancy became evident, with over 12% of respondents being unsure

about what to do.

Phase 3 (Chapter 5): By interviewing participants, it became apparent that many
pregnant women were unaware of the risks of poorly controlled asthma.
Consequently, they were discontinuing their current asthma therapy and increasing
the risks of poor asthma control during pregnancy and poor perinatal outcomes.
Reasons behind their decisions revolved around lack of support and information
about what to do, concerns about the safety of the medications, past experiences,
and desire for an “all natural” pregnancy. Asthma monitoring was also found to be

poor or nonexistent in pregnancy.
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e Phase 4 (Chapters 6 and 7): MAMMA?® involved many interventions by the trial
pharmacist aimed at improving asthma control in the intervention participants.
These included initiation of asthma action plans (n=7), restarting of preventers (n=5),
initiation of preventers (n=5), increase in preventer doses (n=4) and referral to a
respiratory specialist (n=1). The Asthma Control Questionnaire (ACQ) score in the
intervention group (n = 29) decreased by a mean (SD) of 0.46 (1.05) at 3 months and 0.89
(0.98) at 6 months. The control group (n = 29) had a mean decrease of 0.15 (0.63) at 3
months and 0.18 (0.73) at 6 months. The difference between groups, adjusting for baseline,
was -0.22 (95%Cl: -0.54 to 0.10) at 3 months and -0.60 (-0.85 to -0.36) at 6 months. The
difference at 6 months was statistically significant (p<0.001) and clinically significant (>0.5).
No asthma-related oral corticosteroid use, hospital admissions, emergency visits or days off

work were reported during the trial.

Conclusion:

These findings confirm the safety of preventive asthma medications, the importance of
health professionals, such as pharmacists, monitoring asthma management during
pregnancy, and the value of a multidisciplinary model of care involving education, regular
monitoring and follow-up in routine antenatal care. This thesis has promoted more
awareness of the risks of poorly controlled asthma in pregnancy and clarifies the need for

future research in this area.

Keywords:

Antenatal care, Asthma, Asthma education, Attitudes, Inhaled corticosteroids, Intervention
Lung function tests, Maternal asthma, Medication adherence, Multidisciplinary care,
Perceptions, Pharmacist, Pregnancy, Qualitative, Randomised Controlled Trial, Systematic

review
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Chapter 1 Introduction

Chapter 1: Introduction

1.1 The epidemiology of asthma during pregnancy

Asthma is one of the most common chronic health conditions among pregnant women in
Australia, complicating up to 12.3% of pregnancies.[1] Indeed, Australia has the highest
overall prevalence of asthma in the general population, with one in every ten people having
asthma.[2] The death rate due to asthma in Australia is high by international standards and
the mortality rate in females is almost double that in males.[2] Indigenous Australians have

poorer asthma outcomes than the rest of the Australian population.[2]

Internationally, asthma has been known to complicate 3.0% to 8.4% of pregnancies in
Canada, New Zealand, Europe and the United States of America (USA).[3] Approximately
38.5% of pregnant women with asthma in the USA reported experiencing at least one
asthma attack in the previous year.[4] Survey prevalence data are heavily dependent on
self-reports of asthma diagnosis and have been shown to vary from country to country
depending on ethnicity and availability of data. Therefore rates of asthma prevalence may

be even greater than what is reported.

The prevalence of asthma and its severity have been associated with lower socioeconomic
status and education.[3] Similarly, younger and unmarried women experience more asthma
attacks or asthma-related emergency visits during pregnancy than older and married

women.[3]

The prevalence of asthma is increasing in women of childbearing age.[4] With such a high
prevalence of asthma worldwide and continually rising statistics, asthma management
during pregnancy has become an important topic for health professionals involved in

antenatal care.
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1.2 Physiological and cellular changes in the respiratory system during pregnancy

During pregnancy, the enlarging uterus progressively elevates the diaphragm, thereby
decreasing the height of the thoracic cavity.[5] This is compensated for by an increase in the
anterioposterior and transverse diameters of the chest.[5] Accompanying these anatomic
alterations are hormonal changes in progesterone, oestrogen and prostaglandins, among
others. Studies examining the effect of pregnancy on pulmonary function have shown that
the tidal volume increases, the functional residual capacity and expiratory reserve volume
decrease but forced expiratory volume in one second (FEV,) is essentially unchanged.[6-8]
Thus spirometry and using comparisons with FEV; measurements in non-pregnant women is

a suitable method of monitoring lung function in pregnancy.

During pregnancy there is physiological suppression of the immune system to protect the
foetus from the mother when paternally originated antigens are expressed.[9] There is a
high T-helper cell type 2 (Th2)/ T-helper cell type 1 (Th1) cytokine response in pregnancy
and asthma is categorised as a Th2-predominant state.[10] High Th2/Th1 cell ratios were
present in blood samples of healthy women without asthma during pregnancy and in non-
pregnant women with asthma, but no further increases in this ratio were found in pregnant
women with well-controlled asthma.[11] This suggests that pregnancy does not further
augment an inflammatory response in already atopic individuals and that cellular responses
may change, especially in a disease with variation in activity (i.e. poorly controlled asthma).
Contrasting studies have found an increase in T cells in pregnant women with asthma
compared to non-pregnant women with asthma of the same severity.[12] This may partly
explain why asthma worsens, improves or remains stable in equal proportions of women

during pregnancy.[14]

1.3 The effect of pregnancy on asthma control

It has long been suggested that one third of women experience a worsening of asthma
during pregnancy, one third have no change, and one third have an improvement in their
asthma symptoms during pregnancy.[13] However, Belanger et al.[14] disputed this theory

and argued that asthma during pregnancy is of similar severity to the year before pregnancy
-2-
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and that women who discontinue their medication during pregnancy can experience an
increase in the severity of their asthma, even if they only have mild asthma. Indeed,
worsening of asthma seems to be the more likely event in pregnancy. In an internet survey
study by Beckmann et al.,[15] 13.9% of women from North America, Asia and Europe
stated that their asthma became better during pregnancy, 34.9% said it remained the same

and 41% said it became worse (10% missing data).

According to the classification of asthma by the National Asthma Council (adapted from The
Global Initiative for Asthma guidelines 2004), there are four classes of asthma severity:
intermittent, mild persistent, moderate persistent and severe persistent.[16] The study by
Belanger et al.[14] found that, compared with women who had intermittent asthma pre-
pregnancy, those who had mild persistent asthma were 50% more likely to experience
severe asthma during pregnancy. Among women with moderate or severe asthma before
pregnancy, the risk of exacerbations rose almost threefold during pregnancy.[14] Another
prospective study conducted at the University Central Hospital of Helsinki, Finland showed
that during pregnancy, 40% of patients were managed with the same anti-asthmatic
medication as before pregnancy, 18% needed less and 42% needed more medication than

before pregnancy.[13]

Specific periods during gestation when asthma could become worse has also been a subject
of debate, although a general improvement is often seen in the last four weeks of
pregnancy.[17] Explanations for the variability of maternal asthma between women have
been speculated. The balance between free cortisol (which improves respiratory outcomes)
and progesterone, aldosterone and deoxycorticosterone (which compete with cortisol for
pulmonary glucocorticosteroid receptors) could vary between individuals, thus explaining
the differences in asthma severity changes during pregnancy.[18] The rarity of asthma
symptoms during labour and delivery could be related to a further rise in cortisol reported

to occur at this time.[18] Certain types of respiratory infections may occur more commonly
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in patients who are pregnant and the frequency of symptoms during pregnancy may be the

same as before pregnancy.[3]

The course of asthma during pregnancy has also been shown to be similar in successive
pregnancies.[18] Unfortunately, emergency visits for asthma still occur in those whose
asthma improved during pregnancy.[18, 19] This indicates that, even though improvement
from baseline is seen, overall control may not be achieved and careful monitoring is needed

throughout pregnancy.

1.4 Acute asthma during pregnancy
Asthma crises or exacerbations during pregnancy can be life threatening for both the

mother and child, as impaired oxygenation is a major concern.[20] A study from Columbia
University, United States of America, found that during pregnancy, 6.7% of pregnant
women needed emergency care for their asthma, of whom 1.6% required hospitalisation.[3]
A prospective study in Finland found 9.3% of 504 pregnant asthmatic women who were
followed up in a pulmonary clinic, required emergency treatment for asthma during
pregnancy.[19] Another multicentre study conducted in the USA found that 12.6% of
asthmatic pregnant women presented to emergency departments, with 1.5% requiring
hospitalisation.[21] Severe attacks requiring hospitalisation may be seen during all stages of

pregnancy, but they often occur at 21-24 weeks.[21]

Viral infections are one of the main inducers of asthma attacks during pregnancy as at other
times.[21] In addition, discontinuation of inhaled corticosteroids (ICSs) can lead to hyper-

reactivity of the airway towards respiratory tract irritants.[22]

An unusual case study from Japan reported a young woman who had been pregnant seven
times before, but almost every time her asthma control had worsened, spontaneous
abortion resulted, so she had only one child.[23] It is important for asthmatic pregnant

women to know the consequences of poor asthma control.
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1.5 Outcomes of poor asthma control during pregnancy
It has been well established that uncontrolled asthma during pregnancy puts women and

their unborn children at risk. Maternal asthma can induce hypoxia combined with
respiratory alkalosis that decreases the placental blood flow.[24] Lack of oxygen to the
foetus and the long-term effect of hypoxemia could affect foetal growth and

development.[25]

1.5.1 Perinatal adverse outcomes

It is difficult to separate the effect of asthma itself from the adverse effects of medications.
Many studies that have evaluated the outcomes of pregnancy in women with and without
asthma have suggested that maternal asthma may increase the risk of several adverse
perinatal outcomes.[26-29] Poorly controlled asthma can lead to an increased risk of pre-
term births, low birth weight (LBW) babies, caesarean sections, still births, intrauterine
growth restriction (IUGR), congenital malformations (e.g. ventricular and atrial septal
malformation, spina bifida), small for gestational age (SGA) babies, pre-eclampsia,
chorioamnionitis, low APGAR scores and gestational diabetes.[27, 30-34] Foetal hypoxia,
also a result of poorly controlled asthma during pregnancy, can lead to severe risks of

neonatal respiratory difficulties, foetal brain ischemia and cerebral palsy.[35]
Congenital malformations

A large population-based cohort study revealed that maternal asthma was significantly
associated with a 30% and a 34% increased risk of any and major congenital malformations,
respectively.[36] Maternal asthma was significantly associated with an increased risk of any
malformation (OR=1.30; 95%Cl: 1.20-1.40) and malformations of three specific systems of
the body: nervous system (excluding spina bifida: OR=1.83; 1.37-2.83); respiratory system
(OR=1.75; 1.21-2.53); and digestive system (OR=1.48; 1.19-1.85).[36] Other studies have

also demonstrated specific congenital malformations among women with asthma.[37-39]
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Low birth weight, small for gestational age, premature delivery

LBW babies and premature delivery are major contributors to perinatal mortality and
morbidity. Mothers with asthma during pregnancy are more likely to have SGA, LBW, or
pre-term birth infants than non-asthmatic women.[40] A study investigating 13,007
asthmatic pregnancies found mothers with severe and moderate asthma during pregnancy
have a higher risk of SGA babies than those with mild asthma (severe asthmatics OR 1.48
[95%Cl: 1.15-1.91] vs moderate asthmatics OR 1.30 [95%Cl: 1.10-1.55]).[41] Similarly,
another study found maternal asthma to be associated with an increased risk of LBW (RR
1.46, 95%Cl 1.22-1.75), SGA (RR 1.22, 95%Cl 1.14-1.31) and preterm delivery (RR 1.41,
95%Cl 1.22-1.61). The relative risks of pre-term delivery and pre-term labour were reduced
to non-significant levels by active asthma management (RR 1.07, 95%Cl 0.91-1.26 for
preterm delivery; RR 0.96, 95% Cl 0.73-1.26 for pre-term labour).[34]

Maternal asthma exacerbations have especially been shown to have a significant effect on
LBW (RR 3.02, 95%Cl 1.87-4.89) and preterm delivery (RR 1.54, 95%Cl 1.15,1.35).[42]
Inadequate control of asthma symptoms has been shown to lead to an 11% prevalence of
pre-term delivery compared with 6% in all cases, increasing to over 16% when

hospitalisation is required (independent of oral steroid use).[43]

Clifton et al. investigated impaired placental function and foetal growth in offspring of
maternal asthmatic mothers and suggested that the effect of maternal asthma on foetal
development might be sex specific with female foetuses at greater risk of developing
metabolic diseases than males.[44] However, Murphy et al. found maternal asthma to

contribute to lower birth weight in male babies than females.[45]

1.5.2 Pregnancy and delivery complications

As well as effects on the offspring, pregnancy and delivery complications have also been
demonstrated among women with asthma. By screening a Canadian medical database Liu et
al.[27] found several adverse outcomes associated with maternal asthma: pre-eclampsia,
transient hypertension of pregnancy, pregnancy-associated hypertension, chorioamnionitis

-6-
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and caesarean delivery. Using a medical records database in Tennessee, Enriquez et al.,[33]
reported several complications that were more prominent in mothers with asthma than
without: hypertensive disorders, ante-partum haemorrhage, membrane-related disorders,
gestational diabetes and caesarean section. A more recent study using an even larger
medical records database of 223,512 singleton deliveries encompassing nine districts in the
USA, showed that maternal asthma increased the risk for nearly all outcomes studied in a
general obstetric population: pre-eclampsia, gestational diabetes, placental abruption and

previa, caesarean section delivery, hemorrhage and pulmonary embolism.[46]

Conversely, maternal asthma that is carefully managed has not been associated with an
increased risk of complications.[13, 30] In a prospective observational study in Finland, 198
pregnancies in 181 pregnant women with asthma who were optimally treated for their
asthma as well as being carefully monitored for the progress of pregnancy and condition of
the foetus were matched with a control group of 198 pregnant women without asthma.[13]
There were no differences between asthmatic and control subjects with regard to length of
gestation, birth weight, incidence of perinatal deaths, APGAR scores, neonatal respiratory
difficulties, hyperbilirubinaemia or malformations. This suggests that well-controlled asthma
can avoid the poor neonatal outcomes in mothers with asthma. Similarly, a study in India
that followed up 182 asthmatic pregnant women over a ten year period, found no
significant differences in antenatal course, labour, delivery or perinatal outcomes in women
with well-controlled asthma compared with a control group of 364 pregnant women

without asthma.[47]

An acute asthma attack during pregnancy that is promptly treated is unlikely to have a
serious effect on the pregnancy, delivery, or the health of a newborn infant.[19] Asthma
exacerbations can generally be medically managed and continuation of pregnancy is
possible. However, refractory cases may necessitate caesarean delivery, especially in life

threatening cases of status asthmaticus.[48] Greater perceived control of asthma reduces
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the risk of subsequent exacerbations, caesarean delivery without labour and pre-term birth,

while increased anxiety increases the odds of subsequent exacerbations.[49]

1.5.3 Long term adverse outcomes

Asthma exacerbations during pregnancy pose not only short term risks but also long term
risks for the newborn. In a study of 10,512 pregnancies in asthmatic women, children whose
mothers had moderate to severe uncontrolled asthma during pregnancy had an increased
risk of developing asthma compared with children of mothers with mild, controlled asthma
(adjusted OR 1.27, 95% Cl 1.06-1.52).[50] No increase in the incidence of developing
asthma, however, was observed for children of mild uncontrolled and moderate to severe
controlled mothers.[50] Maternal asthma during pregnancy has been associated with an
increased risk of atopic dermatitis, but this was not dependent on asthma control or

severity.[51]

Moreover, foetal growth restriction and premature birth have been associated with the
child developing ischaemic heart disease, hypertension, and type 2 diabetes in

adulthood.[52]
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1.6 Optimal therapy and recommendations for asthma management during pregnancy
Treatment of asthmatic pregnant women requires special consideration to protect the

foetus from hypoxic injury. In Australia, asthma management during pregnancy is similar to

the stepwise management of asthma in adults (Figure 1).

Severe persistent
asthma
or
Persistent symptoms
or poor lung function
Moderate on ICS (200 meg
persistent BDP-HFA daily or
asthma equivalent) +LABA Well-controlled
or asthma
Persistent
symptoms or
Mild poor lung Well-controlled
persistent function on ICS asthma
asthma alone
l | | | | J
ICS alone (200 Add LABA to Increase ICS dose Consider ICS dose Consider ceasing
meg BDP-HFA or ICs to 400-500 meg reduction by 25-50 % LABA
equivalent daily)* BDP-HFA daily or
equivalent

Figure 1. Management of mild, moderate and severe persistent asthma[53]

The National Asthma Council of Australia (NAC)[54] recommends that, for women who are
planning a pregnancy and who are already using an inhaled corticosteroid (ICS), a change to
budesonide should be considered as it is rated category A by the Australian Drug Evaluation
Committee (ADEC) (Table 1).[55] Category A is the safest pregnancy risk category (Table
2).[56] Asthma exacerbations in pregnant women should be managed in the same way as an
exacerbation in a nonpregnant patient and oral corticosteroids should be used if needed.
Salmeterol and eformeterol should not be stopped if a pregnant woman is already using
them, but if possible, they should be avoided during the first trimester as it is the most

vulnerable trimester for the baby’s development.[54]
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Similarly, the majority of asthma guidelines around the world [54, 57-61] suggest
continuing pregnant women on the asthma therapy they used prior to the pregnancy if their
asthma is well controlled on that regimen (Table 1). ICSs are the first choice for mild to
moderate persistent asthma according to all guidelines[54, 57-59, 61] except the American
College of Obstetricians and Gynecologists (ACOG) and American College of Allergy, Asthma
and Immunology (ACAAI) joint position statement.[60] ACOG recommend cromolyns as first
line, although evidence surrounding cromolyn use during pregnancy is limited. Doses of ICSs
should be the minimum necessary to control symptoms and maintain best lung function.
Peak expiratory flow monitoring and regular review of asthma should be done every 4-6
weeks.[59] Spirometry is a safe and useful way of measuring pulmonary function in

pregnant women and results may be compared with nonpregnant reference values.[62]

-10-
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Table 1. Recommendations for pharmacological treatment of asthma during pregnancy [63-68]

Type of
asthma

National Asthma
Council of Australia
(NAC)

National Heart, Lung and Blood
Institute (NHLBI)

British Thoracic Society
(BTS)

American College of Obstetricians
and Gynaecologists (ACOG) and
the American College of Allergy,
Asthma and Immunology (ACAAI)

Global Initiative for
Asthma (GINA)

Intermittent
asthma

Mild
persistent

Moderate
persistent

Severe
persistent

Keep women on
existing asthma
therapy if well
controlled, however a
change to budesonide
is preferred.

Salmeterol and
eformoterol should not
be discontinued if
asthma is well
controlled on this
regimen but avoided if
possible in first
trimester.

Salbutamol when necessary

Daily low dose ICS is first line,
preferably budesonide

LTRAs are an alternative but not
preferred treatment for pregnant
women  whose asthma  was
successfully controlled with this
medication prior to their pregnancy

Theophylline if careful titration of
the dose and regular monitoring is
maintained, aiming for a serum
concentration range of 5-12mcg/ml

Either a combination of low dose
ICS and a LABA or increasing the
dose of inhaled corticosteroid to
the medium dose range
Check adherence and
administration technique

Increase ICS dose to the high dose
range, again  budesonide s
preferred

Systemic corticosteroids may be if
management is still insufficient

Continue women on
existing asthma therapy.

All asthmatic drugs
should be used as normal
during pregnancy; oral
corticosteroids should
not be withheld if
needed.

LABAs should be used
with an inhaled
corticosteroid ideally as a
combination product.

LTRAs may be continued
as a last option in women
who have demonstrated
significant improvement
with asthma control prior
to pregnancy.

SABAs when necessary

Inhaled cromolyn or nedocromil as
first line therapy, substituting an
ICS only if treatments with either of
them are inadequate.

Zafirlukast and montelukast should
be only considered when pregnant
women are resistant to other
asthma treatment who have shown
a uniquely favourable response
before pregnancy.

ICSs are first line. Budesonide and
beclomethasone being the
preferred 1CSs and budesonide
even more favoured when patients
require a high dose of ICS.

Salmeterol therapy is
recommended for consideration in
pregnant women with moderate or
severe asthma who have
responded well to the agent before
pregnancy or whose disease is not
adequately controlled with a
medium-dose ICS.

Optimise therapy with
asthma medications

ICS- Inhaled corticosteroid; LABA- long acting beta agonist; LTRA- Leukotriene receptor antagonist; SABA- short acting beta agonist

-11-
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Finally, lifestyle changes should be considered and trigger factors should be avoided or
minimised. Obesity has been shown to be associated with poor asthma control.[69]
Pregnant women with asthma smoke more than women without asthma.[70] Pregnant
patients who smoke should always be encouraged to receive advice and medical support for
smoking cessation.[59] Pregnant women with asthma are more likely to have upper
respiratory or urinary tract infections than pregnant women without asthma.[70] The close
relationship between allergic rhinitis and asthma in nonpregnant patients has been well
documented, supporting the need to aggressively manage rhinitis in pregnant women as a

potential means for improving asthma control.[71]

Aggressive treatment of asthma during pregnancy, including the use of systemic
corticosteroids if necessary, has been advocated to achieve asthma control and to avoid
exacerbations. Acute interventions in the emergency department and other settings should
be guided by pulmonary function tests, vital signs, chest and heart examinations and the
patient’s subjective assessment of dyspnea.[20] The goals of emergency treatment are to
ensure adequate oxygen for the mother and foetus and the use of multidrug regimens is
common. Supplemental oxygen, inhaled beta, agonists, systemic corticosteroids, and
inhaled anticholinergic agents when indicated, are the mainstays of asthma treatment in

the emergency department. [21]

Active management strategies which focus on identifying patient-specific risk factors,
patient and provider education, and targeted treatment interventions can improve asthma

care for women during pregnancy.[71]

1.7 Safety of asthma medications during pregnancy
It is difficult to conduct well-designed trials testing the safety of medications in pregnant

women due to ethical and safety reasons. Hence many of the preventive asthma
medications are categorised as B3, citing limited evidence regarding safety in pregnancy
(Table 2).[56] Studies examining the safety of asthma medications during pregnancy are
constantly being criticised for their small sample sizes, inadequate power to assess perinatal

outcomes, neglecting confounders such as comorbidities and concomitant use of other
-12-
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medications.[72] Another major flaw with these studies is that it is hard to distinguish
whether the adverse outcomes are due to those medications or the severity of asthma

itself.

-13-
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Table 2. Australian Drug and Evaluation Committee categorisation of risk of asthma drugs

in pregnancy[56]

Category

Definition

Asthma medication

A

B1

B2

B3

Drugs which have been taken by a large number of pregnant women
and women of childbearing age without any proven increase in the
frequency of malformations or other direct or indirect harmful effects
on the foetus having been observed

Drugs which have been taken by a limited number of pregnant women
and women of childbearing age without any proven increase in the
frequency of malformations or other direct or indirect harmful effects
on the foetus having been observed. Studies in animals have not
shown evidence of an increased occurrence of foetal damage.

Drugs which have been taken by a limited number of pregnant women
and women of childbearing age without any proven increase in the
frequency of malformations or other direct or indirect harmful effects
on the foetus having been observed. Studies in animals are
inadequate or may be lacking, but available evidence show no
evidence of an increased occurrence of foetal damage.

Drugs which have been taken by a limited number of pregnant women
and women of childbearing age without any proven increase in the
frequency of malformations or other direct or indirect harmful effects
on the foetus having been observed. Studies in animals have shown
evidence of an increased occurrence of foetal damage, the
significance of which is considered uncertain in humans.

Drugs which, owing to their pharmacological effects, have caused or
may be suspected of causing, harmful effects on the human foetus or
neonate without causing malformations. These effects may be
reversible. Specialised texts should be consulted for further details.

Drugs which have caused are suspected to have caused or may be
expected to cause, an increased incidence of human foetal
malformations or irreversible damage. These drugs may also have
adverse pharmacological effects. Specialised texts should be consulted
for further details.

Drugs which have such a high risk of causing permanent damage to

the foetus that they should not be used in pregnancy or when there is
a possibility of pregnancy
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Short-acting beta, agonists (SABAs) have been shown to be safe to use during
pregnancy.[73] Long-acting beta, agonists (LABAs) have been shown to increase the risks of
cardiac and other congenital malformations in the foetus; however, this is confounded by
asthma severity or chance alone and more research is required to confirm those

associations.[73]

Low to moderate doses of ICSs have been found safe to use during the first trimester, but
high doses of ICSs have been associated with a risk of congenital malformations. However,
residual confounding by asthma severity is possible.[74] The risk of perinatal mortality was

not found to be significant with ICS use during pregnancy.[75]

There are limited safety data on the use of cromolyns, leukotriene receptor antagonists
(LTRAs) and anticholinergics during pregnancy; however, there is no evidence to indicate

they are unsafe.[72, 76]

Since there is little information confirming the negative effects of asthma medications on
the foetus and an abundance of information on the danger uncontrolled asthma poses to
both the mother and offspring, pregnant women should be advised to adhere to asthma
management guidelines and continue asthma medications as directed to reduce the risk to

herself and the unborn child.

1.8 Asthma medication use during pregnancy
Adherence, according to the World Health Organisation (WHO) is “the extent to which a

person’s health behaviour (taking medication, following a diet, and/or executing lifestyle
changes) corresponds with agreed recommendations from a health care provider” and

emphasises the need for agreement between the patient and health care provider.[77]

In general, the adherence rate for asthma medicines in the general population is 57%,
indicating under use of asthma medicines.[78] Australia was identified as one of the

western countries with low adherence rates to asthma medications (48%).[79] The main
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causes of nonadherence to asthma medications have been identified as inadequate
knowledge about asthma and its treatment; inconvenience of using asthma medicines; fear
of side effects after long term usage; and disbelief in the need to use asthma medicines.[78,
80-85] With the mean adherence rate in pulmonary conditions being already low; factors

such as pregnancy could further reduce this.[78]

Patient adherence to chronic medications, such as asthma medications, during pregnancy
has not been studied in depth. A pilot study carried out at the Royal Women’s Hospital in
Melbourne in early 2009 identified a few issues associated with the management of asthma
during pregnancy, such as worsening of asthma symptoms, inadequate review of asthma
management and underutilisation of asthma medicines.[86] A decline in the use of
pharmacological treatment during pregnancy, despite worsening of day-time and night-time
symptoms, was also observed in some patients. In addition, having asthma was found to be
one of the predictors of self-reported nonadherence in pregnant women attending

antenatal clinics of a large maternity hospital in Melbourne.

1.8.1 Adherence to asthma medications during pregnancy

Even though all clinical guidelines promote the use of asthma medications during pregnancy
and safety data also advocate their use, there is still underutilisation of asthma medications
during pregnancy. On average, 83.1% of women use at least one medicine at some stage in
their pregnancy.[87] Prescription medicine use has been shown to decline in pregnancy,[88]
suggesting women may perceive nonprescription medicines to be less harmful. Higher
education, religion and geographic location are all factors associated with changes in use of
medications during pregnancy.[89] Except for drugs used for chronic diseases, a general
reluctance among Chinese women to use western medicine and resort to Chinese
traditional medicine has been reported.[90] A six-month pilot study conducted at the
antenatal clinics in the Royal Womens Hospital, Melbourne found that 59.1% of pregnant
women who were taking at least one prescription medication during pregnancy, were not

adherent.[91]
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A decrease in the use of preventers, symptom controllers and combinations of asthma
medicines, and an increase in the use of relievers during pregnancy have been
observed.[92] This supports the hypothesis that women are not controlling their symptoms
by optimal use of their regular asthma medicines, but relying on reliever therapy. An
internet survey conducted in the USA found that only 17% of pregnant women were taking
asthma medication on a preventive/maintenance schedule, while the vast majority took
medications only as needed.[15] Among women who used any asthma medication, on
average 3.4 reliever medications were dispensed for every symptom controller or preventer
medication.[15] Similarly, another prescription database study in the Netherlands showed
prescriptions for controller therapies were reduced by 30% during the first months of
pregnancy compared with the months before pregnancy.[93] Of 647 pregnancies with at
least three prescriptions of asthma medication during the year before pregnancy, 247
(38.2%) did not have a prescription for any asthma medication during the first trimester of
pregnancy.[93] In a recent database study in the United Kingdom, low persistence to ICSs
(defined as a gap of >60 days between prescriptions) was seen to be common in pregnancy

even when 41.2% of 12,828 pregnant women were on ICS therapy.[94]

Data based on 4920 pregnancies from administrative claims databases in Québec, Canada,
50% of women either stopped or reduced their doses of ICSs during pregnancy, even though
the doses were already quite low before pregnancy.[95] Murphy et al.[96] found that 40%
of pregnant women (n=211) reported nonadherence to ICSs whilst recruiting women for an
asthma management skills intervention study at antenatal clinics in New South Wales,
Australian. On further assessment, 16% of women were found to have inadequate inhaler
technique and 42% had inadequate asthma medication knowledge. Peak flow monitoring
was performed by only 3% of the subjects and 15% had a written asthma action plan. Only
about half of the women who took controller medications before pregnancy took them
during pregnancy.[3] Only about half of the women who had daily symptoms during

pregnancy took any controller medications in pregnancy.[3] Younger and less educated
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women were less likely to take controller medications regularly during pregnancy than older

and more well-educated women.[3]

Poorer outcomes have been associated with decreased use of preventive asthma
medications. A USA database study (using a managed care patient centric database) found
that patients previously receiving medication for asthma decreased their use of asthma
medications and increased their asthma-related emergency department visits, whereas
patients not being treated for their asthma before pregnancy demonstrated an even greater
increase in asthma-related ED visits after confirmation of their pregnancy.[97] Olesen et
al.[98] showed that after adjusting for smoking status, age, gender of child and cohabitation
status, women who decreased their asthma medication during pregnancy, compared with
the reference group who did not decrease their asthma medication during pregnancy, gave
birth to babies with lower mean gestational age, birth weight and length at birth.
Furthermore, women who decreased their ICS medication, had offspring with lower mean
birth weight and length. A recent study showed an association between SABA dispensing
and preterm birth and LBW, but not preventive medications. This supports the hypothesis
that uncontrolled asthma, rather than medications, may be leading to these poor perinatal

outcomes.[99]

Anxiety surrounding asthma medication use during pregnancy can affect asthma
control.[100] Women overestimate the teratogenic risk of ICS use during pregnancy, which
affects adherence to ICS and asthma control.[100] A survey of 501 asthmatic women of
childbearing age reported that 82% of women who used ICSs were concerned about their
effects on the foetus, as well as consequences of discontinuing medication on their own
health. Despite this, 39% had discontinued medication while pregnant, without consulting

their physician.[101]

1.8.2 Prescribing asthma medications during pregnancy

Not only do pregnant women struggle with limited information about the use of

medications during pregnancy, but obstetricians may also struggle. Obstetricians’
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knowledge about the risks and safety of medication use during pregnancy has been shown
to vary. Obstetricians who have been in practice for an average of thirteen years or less
were more likely to deem medications to be unsafe in pregnancy and were less likely to
contemplate a risks versus benefits assessment than their older colleagues.[102] Many
obstetricians indicated the greatest barriers to prescribing during pregnancy were lack of a
single comprehensive source of information on management, lack of time and the fact that
information is outdated rapidly. Older obstetricians were less likely to use online clinical
resources than younger obstetricians.[102] The same study also found that obstetricians
and physicians were very dependent on pregnancy safety categories.[102] This
overdependence was criticised, as these categories ignore the need for individualising
treatment based on risk-benefit analysis. Physicians’ and obstetricians’ heavy reliance on
the Food and Drug Administration (FDA)/ADEC pregnancy risk categories, in combination
with their reluctance to weigh risks versus benefits of medication use in pregnancy, may be

contributing to under-treatment of asthma during pregnancy.

There is little information available regarding prescribing trends for asthma medications in
pregnant women. Despite the overwhelming consensus that pregnant women with asthma
need to be stringently managed and drug therapy should be stepped up when appropriate,
doctors still under-prescribe. A study from Yale University School of Medicine found that
65% of pregnant asthmatic women were under-treated for asthma for three or more
months of pregnancy. The figure included 40% of mild, 86% of moderate and 83% of severe
asthma cases.[101] This is alarming as 40% of women said they would be more likely to
continue taking their asthma medication during pregnancy if their obstetrician

recommended it,[101] showing that prescribers have a vital role in patients’ adherence.

In another study from the USA, pregnant women were significantly less likely than non-
pregnant women to be given oral corticosteroids either in an emergency department or on
discharge from hospital.[92] The pregnant women were also three times more likely than

non-pregnant women to report an ongoing asthma exacerbation following discharge.[92]
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Similarly, another survey study showed that in the emergency department, doctors were
less likely to prescribe corticosteroids to pregnant women than to non-pregnant women
both initially (44% vs 66%) and on discharge (38% vs 64%).[102] If inadequate prescribing is
one of the main contributors to the decline in use of asthma preventive medications during
pregnancy, prescriber education is crucial and more research is needed to investigate its

role in optimising the management of pregnant women with asthma.

1.9 Interventions in pregnant women with asthma
Healthcare interventions targeted at pregnant women with asthma are few and far

between. Murphy et al.[96] aimed to improve asthma outcomes during pregnancy using
asthma education. Before this study, no published studies had reported the use of asthma
education programs specifically for pregnant subjects and the efficacy of self-management
education during pregnancy remained unknown. Murphy et al.[96] set out to improve
asthma self-management skills and knowledge in a group of 211 pregnant subjects with
mild, moderate and severe asthma attending antenatal clinics in New South Wales,
Australia, using educational sessions. The sessions not only assessed medication use, inhaler
technique and adherence, but also provided education about asthma control and
management skills, including trigger avoidance, assistance with developing an asthma
action plan, and smoking cessation. Also, unstable asthmatics were referred to their primary
care physician or a respiratory physician and further educational sessions were offered, if

required.

The intervention was well received, as there were significant reductions in nocturnal asthma
symptoms as well as a substantial reduction in SABA usage from the first to last visit. The
proportion of patients with severe asthma who were nonadherent to their ICSs fell from
40% to 21% after the education sessions. In addition, there was a drop from 16% to 4% in
the number of mild asthmatics who had poor inhaler technique, an increase from 58% to
95% in asthma medication knowledge, an increase from 3% to 35% in peak flow monitoring
and an increase in the number of women who possessed an asthma action plan (15% to

75%) after the education sessions. Subjects with moderate and severe asthma who had an
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asthma management plan, had substantially higher birth weight female babies than those
who did not have a plan. The authors concluded that pregnant subjects with asthma have
poor self-management skills, regardless of asthma severity, and that asthma education may
improve outcomes for both the mother and child. They proposed that severe asthmatics
should be a target for self-management education in the future, as they are most at risk of
adverse outcomes. The positive results from the study suggest that knowledge and skills
may be greatly improved by a specific asthma education program. There was, however, no
comparison group of pregnant asthmatics who did not receive asthma education, nor was
the study powered to assess perinatal outcomes. The authors of this study recommended

that asthma education should be integrated into routine antenatal care.[96]

More recently, a “Managing Asthma during Pregnancy (MAP) study” using an algorithm
based on a fraction of exhaled nitric oxide (FENO), to reduce exacerbations by 50%.[103]
Although the sample was not large enough to assess perinatal outcomes, rates of pre-term
delivery and neonatal intensive care admissions were decreased in the intervention
group.[103] FeNO guided therapy was able to detect small changes in airway obstruction
before exacerbations occurred. Basing pharmacotherapy on the FeNO algorithm was able to
reduce SABA use, increase the frequency of use of ICSs, but at a lower total daily dose, and
introduce LABAs early into medication regimens, leading to better overall asthma control in
the intervention group.[103] FENO is yet to be integrated into routine antenatal care due to

costs and maintenance.

Adherence to asthma medications during pregnancy has not been studied in depth. More
research is needed to identify the main factors associated with poor adherence to
preventive asthma medications during pregnancy so they can be addressed. Prescribing
during pregnancy also needs to be evaluated and issues need to be addressed. With that
knowledge, a multi-faceted intervention targeting pregnant women and their health
professionals needs to be developed and evaluated to addresses poor asthma knowledge,

awareness and management during pregnancy.
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Thesis aim and objectives

AIM:
To contribute to optimising the management of asthma during pregnancy
OBIJECTIVES:

1. To systematically review the literature and ascertain the safety of preventive asthma
medications during pregnancy to make recommendations about their use in future

phases. (Phase 1)

2. To investigate the management of maternal asthma by shared care general
practitioners with a view to developing strategies to address suboptimal care.

(Phase 2)

3. To explore asthma experiences and medication use in pregnant women with asthma
to inform the development of strategies to improve asthma management during

pregnancy (Phase 3)

4. To develop, implement and evaluate an intervention for improving asthma

medication use during pregnancy targeting both prescribers and patients (Phase 4)
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Project overview

A A
PHASE 1: SYSTEMATIC PHASE 2: CROSS
REVIEW SECTIONAL SURVEY
Investigating the safety of Investigating prescribing trends

and management of asthma
during pregnancy by general
practitioners involved in shared
maternity care

regular preventive asthma
medications during pregnancy

OPTIMISING

THE MANAGEMENT
OF ASTHMA
DURING
PREGNANCY
A Ay
PHASE 4: RANDOMISED PHASE 3: IN-DEPTH
CONTROLLED TRIAL INTERVIEWS

Exploring experiences of
pregnant women with asthma to
management during characterise nonadherence and to
pregnancy and evaluate its identify the facilitators of and
effectiveness in improving barriers to adherence to asthma
outcomes medications during pregnancy

Develop and implement a
strategy to improve asthma

Figure 2. Project overview
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Chapter 2: A systematic review of the safety of regular preventive
asthma medications during pregnancy

(Phase 1)

2.1 Preamble
Before exploring the use of asthma medications during pregnancy and making

recommendations to patients about medication use, it was vital to ascertain their safety
during pregnancy. This chapter summarises the research that has been conducted in
pregnant women with asthma with a focus on the safety of preventive asthma medications

during pregnancy.

Limited studies have been conducted in this area and evidence comes from small clinical
trials with many confounders. Consequently, the best way to present an overview of
currently available evidence was by undertaking a systematic review. Other previously
published reviews are now outdated and/or have focused on specific medications or
outcomes. Encompassing all relevant outcomes was necessary to help plan future phases of

research for this thesis, but precluded a meta-analysis.

The aim of this phase was to ascertain the safety of preventive asthma medications during

pregnancy to make recommendations about their use in future phases.
The specific objectives were to:

e undertake an up-to-date systematic review of the safety of preventive asthma

medications during pregnancy; and

e provide a comprehensive compiled source of information for practitioners to refer

to when managing pregnant women with asthma
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What this manuscript adds to current knowledge

The manuscript has been published in The Annals of Pharmacotherapy. This manuscript has
highlighted the limitations of the trials included in the systematic review and demonstrated
that more information is needed regarding the safety of asthma medications during
pregnancy. Currently, hard evidence on negative outcomes associated with preventive

asthma medication use during pregnancy is lacking.

Recommendations from this review may improve prescriber adherence to asthma
management guidelines when treating pregnant women with asthma, use of preventive
asthma medications and in turn better asthma control. Potential readers of this manuscript
include pharmacists, general practitioners and consumers. Readers of this article may
recognise the importance of gathering more evidence on the safety of asthma medications
during pregnancy, which could potentially lead to re-classification of preventive asthma
medications to safer pregnancy risk categories by the Food and Drug Administration and/or
Therapeutic Goods Administration. This might improve the use of these medications by
both prescribers and pregnant women with asthma and improve asthma control during

pregnancy.
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2.3 Manuscript

ARTICLES

Asthma

Systematic Review of the Safety of Regular Preventive Asthma

Medications During Pregnancy

Angelina Lim, Kay Stewart, Kai Kénig, and Johnson George

As[hma is a common condition re-
ported during pregnancy interna-
tionally.! The following asthma manage-
ment guidelines have highlighted the im-
portance of optimizing the use of asthma
medications during pregnancy: Ameri-
can College of Obstetricians and Gyne-
cologists (ACOG) and American Col-
lege of Allergy, Asthma and Immunolo-
gy (ACAATD?; British Thoracic Society
(BTS)* Global Initiative for Asthma
(GINA)*; National Asthma Council of
Australia (NAC)®; and National Heart,
Lung and Blood Institute (NHLBI).*"
Poorly controlled asthma can lead to
an increased risk of preterm birth, low
birth weight, cesarean section, intrauter-
ine fetal death, intrauterine growth re-
striction, congenital malformations (eg,
ventricular and atrial septal malforma-
tion, spina bifida), small for gestational
age (SGA), preeclampsia, chorioam-
nionitis, low Apgar scores, and gesta-
tional diabetes.*'? Fetal hypoxia, also a
result of poorly controlled asthma during
pregnancy, can lead to severe risks of
neonatal respiratory difficulties, fetal
brain ischemia, and cerebral palsy.
Children exposed to uncontrolled mater-

OBJECTIVE: To review the safety of regular preventive asthma medications during
pregnancy.

DATA SOURCES: The following databases were searched from inception to February
2011: Ovid MEDLINE, PubMed, Cochrane Library, EMBASE and CINAHL Plus.

STUDY SELECTION AND DATA EXTRACTION: The search was limited to human
studies published in the English language. Titles of all articles were screened for
relevance. Abstracts of relevant articles were scrutinized to confirm relevance
before ablaining full text.

DATA SYNTHESIS: Selected articles were read by 2 authors and the accuracy of
the data extracted was confirmed.

RESULTS: Thirty-three articles were included in the final review. Small sample size,
missing data, inadequate control for confounding factors, and poor documentation of
dosage range were common limitations of the studies reviewed. The use of inhaled
corticosteraids, cromolyns, and long-acting [3, agonists during pregnancy was not
associated with any particular adverse event, although the fluticasone/salmeterol
combination has been associated with poor outcomes in postmarketing studies.
Congenital malformations have been reported with leukotriene receptor antagonist
exposure during pregnancy, but those women also had exposure to other
medications, including oral corticosteroids.

CONCLUSIONS: Some negative outcomes of preventive asthma medications have
been reported, although their direct link with medication use is inconclusive.
Selection of preventive medications for asthma management during pregnancy
should be based on an assessment of the risks and benefits of medication use
versus the risks of poorly controlled asthma.

KEY WORDS: asthma, medication safety, neonatology, obstetrics, pregnancy.

Ann Pharmacother 2011;45:00x.

Published Online, 28 Jun 2011, theannals.com, DOI 10.1345/aph.1P764

nal asthma during gestation have also been shown to de-
velop asthma later in life."* Moreover, fetal growth restric-
tion has been associated with the child developing is-
chemic heart disease, hypertension, and type 2 diabetes in
adulthood."* Conversely, well-controlled maternal asthma

Author information provided at end of text.

theannals.com
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has been shown to decrease the risks of congenital malfor-
mations and birth and delivery complications.'® An acute
asthma attack during pregnancy, if promptly treated, is un-
likely to have a serious effect on pregnancy, delivery, or
the health of a newborn infant."”?

Upon realizing they are pregnant, some women may
choose to discontinue or decrease their asthma therapy for
fear of harm associated with their asthma medications.

The Annals of Pharmacotherapy w2011 Jub/August, Volume 45 =
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Chambers' found that 39% (n = 501) of women discontin-
ued or reduced their asthma medications during pregnancy.
In one study, nearly two thirds of pregnant women with
asthma were found to be undertreated for 3 or more
months of pregnancy.' These subtherapeutic regimens
could be explained by prescribers heavily relying on the
Food and Drug Administration (FDA) pregnancy cate-
gories™ when prescribing asthma medications during preg-
nancy.” The possibility of fetal harm appears to be remote
with the FDA-designated category A, as controlled stud-
ies have failed to demonstrate a risk to the fetus in the first
trimester (and there is no evidence of risk in later
trimesters). Risk of the use of category B and C drugs is
debatable, as there are limited controlled studies confirm-
ing their safety in pregnancy, although category C drugs
have shown adverse fetal outcomes in animal studies. Be-
cause of evidence of negative fetal outcomes, category D
and category X drugs are not recommended in pregnancy.
Heavy reliance on these FDA pregnancy risk categories
may cause a prescriber’s reluctance to weigh risks versus
benefits of drugs for asthma treatment.®

Previous reviews on this topic are outdated or have fo-
cused on specific outcomes.*** Our objective was to con-
duct an updated systematic review of the safety of regular
preventive asthma medications during pregnancy to guide
optimal management of asthma during pregnancy.

Data Sources

The following databases were searched from inception
to February 2011: Ovid MEDLINE, PubMed, Cochrane
Library, EMBASE and CINAHL Plus. The search terms
used were pregnan® and asthma®. Further searches were
conducted in PubMed and Ovid MEDLINE using the key
words pregnan® and foet*/fet* and each of eformoterol,
formoterol, salmeterol, budesonide, ciclesonide, beclo-
methasone, fluticasone, triamcinolone, nedocromil, cro-
molyn, chromone, montelukast, zafirlukast, leukotriene an-
tagonist, corticosteroid, LTRA, LABA, and ICS. A MeSH
search was also conducted in PubMed, using pregnancy
and asthma as the key words.

Study Selection and Data Extraction

The searches were limited to human studies published in
the English language. Methylxanthines, oral cortico-
steroids, short-acting [3, agonists (SABAs), and anticholin-
ergics were not included, as these are not recommended for
regular preventive use by asthma guidelines.*?

The steps in the study selection process are summarized
in Figure 1 and were performed by 1 author (AL). Data
from studies identified in the search were extracted and tabu-
lated separately by one author (AL) according to drug class.
Similarities and differences in results were identified and

u  The Annals of Pharmacotherapy w2011 July/August, Volume 45
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methodologic strengths and limitations of studies were con-
sidered. All the articles identified in step 4 were read by a
second author (JGG), who independently extracted data. Any
discrepancies were discussed and consensus was reached.

Data Synthesis

Thirty-three articles were included in the final review:
some studies included more than | drug class. There were
30 inhaled corticosteroid (ICS) entries,®17-3-% 2 combina-
tion therapy entries,*47 7 long-acting [3, agonist (LABA)
enfries, 34851 5 Jeukotriene receptor antagonist (LTRA)
entries,¥ % and 5 cromolyn entries.?3734550 Study de-
signs included cohort studies (n = 28), randomized con-
trolled trials (n = 2), case-control studies (n = 2), and case
series (n=1).

Inhaled Corticosteroids

Many ICS studies were retrieved (Table 1).

The rates of pregnancy-induced hypertension (17%) and
cesarean delivery (30%) were higher in pregnant women
hospitalized with asthma exacerbations (n = 72) compared
with the general obstetric population (13% and 17%, re-
spectively).?® Posthospitalization, a 55% reduction in asth-
ma exacerbations and subsequent hospital admissions was
observed in women who used inhaled beclomethasone (n
= 34) compared to those who did not (n = 31).*® Further-
more, Wendel et al.*® have shown very low incidences of
perinatal adverse events regardless of beclomethasone use.
Dombrowski et al.* compared inhaled beclomethasone
with oral theophylline and found similar rates of asthma
exacerbations and outcomes in the 2 groups: however, dos-
es of beclomethasone were higher than the average dose
range used by the general population (100-400 pg/daily).
The randomized controlled trial by Silverman et al.3?
showed similar incidences of adverse events in the budes-
onide group (400 pg/daily) and the placebo group; healthy
children were delivered in 81% of all budesonide-exposed
pregnancies (n = 196) and 77% for placebo (n = 117). Oth-
er studies reported no significant increases in adverse
events; Namazy et al.® and Kallen et al ¥ reported that the
raies of adverse events, such as gastroschisis, oral clefts,
cardiac defects (eg, ductus arteriosus), spina bifida, and
chromosomal anomalies, were no greater than that expect-
ed in the general population. Greenberger and Patterson?®
related their incidence of congenital malformations (2.3%:
45 pregnancies) to the incidence in the general population
(1.0-6.5%). Alexander et al.* found a statistically signifi-
cant increased risk of antepartum hemorrhage, as well as
pregnancy-induced hypertension and hyperbilirubinemia
with steroid use (oral or inhaled).

Unfortunately, comparative studies of ICSs are lacking
and no human studies on ciclesonide were found in our

theannals.com
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search. Dombrowski et al.*” found fewer hospital admis-
sions for the triamcinolone group compared to those treat-
ed with beclomethasone and a lower trend for low-birth-
weight infants. Birth weight differences among the 3
groups were not statistically significant. A mean neonatal
intensive care stay of 2.7 £ 7.0 days was reported, but it
was not stated how many infants were admitted to neonatal
intensive care. The authors acknowledged that the small
sample size precluded any meaningful analysis.
Comparisons of ICS doses were also not widely studied.
However, Blais et al..* in an exposure study including bec-
lomethasone, budesonide, and fluticasone, found that
women who used more than 1000 pg/day of ICS (beclo-
methasone diproprionate-chlorofluorocarbon equivalent)
in the first trimester were 63 % more likely to have a baby
with congenital malformation (musculoskeletal and car-

Srep 17:
Relevani titles
were screened

PubMed
3176 articles

Step 2% Results
Pl-ll‘f-“*:d combined and
294 articles duplicates
remaoved
Ovid .
MEDLINE Ovid
996 articles ME‘DL.[NL
268 articles

Cochrane Cochrane

Library Library

30 articles 2 articles

EMBASE i s

2583 articles =OSALCies
CINAHL plus

CINAHL plus 4 aricles

207 articles

A

Safety of Asthma Medications During Pregnancy

diac malformations being most prominent) than women
who used none or up to 1000 pg/day. Conversely, infants
of women who used none or up to 1000 pg/day in the first
trimesier were not at any greater risk of malformation than
those of mothers who did not use ICSs. Multiple pregnan-
cies, diabetes mellitus, and receipt of social assistance were
risk factors for the outcome, whereas other covariates, such
as maternal sociodemographic characteristics, were neither
confounders nor risk factors. Women who used high doses
of ICSs during the first trimester were older, less likely to
have a singleton pregnancy, and less likely to have a chron-
ic disease other than asthma. Women who were using high
doses of ICSs were likely to have had more severe and un-
controlled asthma. Many studies did not specify a dosage
range; thus, a dosage threshold above which adverse
events were more likely to occur was not evident.

Step 4°: Full
texts were
obtained

Step 3°: Further
sereening of
abstracts

Leukotriene receptor
antagonists
5 entries

Inhaled corticosteroids

TOTAL= 30 entries
370
articles
Cromolyns
5 entries

Long acting beta, agonists
7 entries

Combination therapy entries
2 entries

Figure 1. Steps in the study selection process. *Articles from each database were imported into a separate EndNote (version 3, Thomson Reuters)
library because of the volume; all titles were screened for their relevance. The results from the PubMed MeSH search were combined with the PubMed
key word search results and duplicates were removed. Titles were selected if they included specific drug names, class names or key words pertaining
to asthma and medications. Review articles and those outside the scope of the topic question were also removed. YSelected articles from the various
databases were imported and combined into 1 EndNote library and duplicates were removed. “Abstracts of relevant articles were scrutinized to con-
firm relevance and maiching to the study inclusion criteria before obtaining their full text. “The reference lists of published reviews on the topic were

manually searched to ensure that relevant criginal articles were not missed.

theannals.com
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Group 3 not 63% mere at risk of delivering an infant with a malfermaticn

No increased risk of congenital malformations (4.3% cases vs 4.0%
Vs group 2; group 2 not more at risk of delivering an infant with a

controls)

D:NR

DF: inhaled

D: 0to >1000 ug/day®
DF: inhaled

= 5124);
= 30,063);

general practice and singleton or twin delivery (n

1209 mothers exposed to ICSs

220 mothers exposed to ICSs
Children with no malformations, matched by year of birth,

Children with =1 reported major malformation (n
Exposed: asthmatic pregnant women using

g
=
[=]
2 =
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o Q
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[=s)
=1 S
& =3
- W
= =
s m
theannals.com

not reported; RCT = random-

mean birth weight; NR

malformation vs group 1; crude prevalence of all malformations/major

malformations (groups 1-3): 9.6%/5.9% vs 9.0%/5.7% vs 14.3%/9.7%

|CSs did not affect cord plasma IGF-1, IGF-2, IGFBP-1, IGFBP-3,

|GF axis®

insulin-like growth factor binding protein; MBW

D:NR
DF: inhaled

4392)
=38)

154)
= insulin-like growth factor; IGFBP

8734)

2. >0to <1000 pg/day of ICSs (n

3. >1000 pg/day of ICSs (n
Exposed: asthmatic pregnant women (n = 107)

Unexposed: nonasthmatic women (n
inhaled corticosteroids; |GF

1.nolC8s (n

Cohort
dosage form; ICSs

dosage; DF
BP-3 correlates with birth weight and IGFBP-1 correlates inversely with birth weight in term or preterm infants. IGF axis is a major centributor to fetal and placental development.

Guidelines.
bAverage daily dose was expressed in budesonide equivalent.

aAverage daily dose was expressed in beclomethasone diproprionate-chlorofluorocarbon equivalent using an algorithm developed and used in previous studies and recognized by the Canadian Asthma Consensus
¢IGF-1 and IGF-2 are polypeptides with a sequence related to insulin, which have mitogenic properties inducing somatic cell growth and proliferation and are required for optimal fetal and placental growth. IGF-

ized controlled trial; SABAs = short-acting p; agonists.

Clifton (2010)%2

D

Safety of Asthma Medications During Pregnancy

Asthma severily can be a serious confounding factor, as
it is difficult to establish whether the adverse events are at-
tributable to the medications or uncontrolled asthma. Some
studies attempled to control for asthma severi-
[y 17:26283035.37404246 Analyses in both the mild and moder-
ate-severe asthma groups indicated no effect on fetal
growth.* Greenberger and Patterson® evaluated pregnant
women with severe asthma who were exposed to beclo-
methasone and found only | infant with a cardiac malfor-
mation, including a double ventricular septal defect, patent
ductus arteriosus, and subaortic stenosis. The infant’s
mother had schizophrenia, asthma and diabetes, and was
taking a cocktail of chronic long-term medications, includ-
ing antipsychotics. Namazy et al.* found a nonsignificant
trend of increasing incidence of SGA infants with increas-
ing doses of ICS after controlling for factors such as race,
smoking, and acute asthma episodes. Choi et al.* stated
that during pregnancy, none of their 12 ICS-exposed par-
ticipants experienced uncontrolled asthma.

The relationship between gestational exposure time and
adverse events has not been explored in depth.2?313234.35434447
Perrio et al.* found that 17 of 18 babies exposed to flutica-
sone in the first trimester were born at term. One baby had
a congenilal abnormality associated with extreme prematu-
rity; another had a ventricular septal defect, clicky hips,
and neonatal jaundice, which was attributed to the moth-
er’s antibodies; and 3 babies were born with minor con-
genital abnormalities. All babies exposed to fluticasone in
the second or third trimester were born at full term; 1 baby
was born with prune belly syndrome (time of exposure un-
certain). Norjavaara et al * found no significant differences
in birth weight, length, and gestational age when compar-
ing budesonide exposure in early pregnancy with any time
during pregnancy.

Systemic absorption of ICSs following inhalation is gener-
ally minimal. Inhaled budesonide has an estimated lung
bioavailability of 34% of the inhaled dose and, once ab-
sorbed, it becomes a weak systemic steroid. 5 Triamcinolone,
fluticasone, ciclesonide, and beclomethasone have low to un-
detectable plasma concentrations when inhaled.” It is uncer-
tain the extent to which these drugs can cause adverse events,
considering such low systemic absorption after inhalation.

Oral corticosteroid burst therapy was administered in
most studies, which would have added to the corticosteroid
concentrations and increased the likelihood of an adverse
event. In the study by Namazy et al..™ at least 1 course of
oral corticosteroids for acute asthma episodes was required
by 31.1% of women in the ICS-exposed group (n = 123),
of whom 10.6% (n = 13) had SGA babies.

Most of the retrieved ICS studies had small sample sizes
and did not control for other contributing risk factors. More
adequately powered studies showing a strong correlation
between ICS use and an adverse event would be needed
before their use during pregnancy should be discouraged.

The Annals of Pharmacotherapy = 2011 July/August, Volume 45 =
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Combination Therapies

Limited information is available on combination thera-
pies (Table 2). No studies were reirieved on the efor-
moterol/formoterol and budesonide combination. Clifton
et al.* found that neonatal birth weight percentile and
length were significantly reduced in women using flutica-
sonefsalmeterol (n = 9) compared to budesonide (n = 14).
The authors speculated that this may be due to the effects
of salmeterol, as fluticasone alone was not associated with
these effects. However, this study had a very small sample
size and indicated that asthma alone had the greatest nega-
tive effect on neonatal outcome. Perrio et al.¥” conducted a
postmarketing surveillance study and listed the adverse
outcomes without relating them to a control group or to the
general population. Neither study provided enough evi-
dence to discourage use of combination asthma preventive
therapies.

Long-Acting B, Agonists

Overall, the use of LABASs during pregnancy was not
associated with any particular adverse event (Table 3). Ma-
ternal plasma concentrations after absorption of inhaled
salmeterol or formoterol/eformoterol are very low or unde-
tectable.”” With such low plasma concentrations, it is de-
batable whether adverse events could be attributed to
LABA use.

Mann et al.* reported an incident of Aarskog syndrome
in an infant whose mother had used salmeterol in the first 4
months of pregnancy. Aarskog syndrome, also known as
faciodigitogenital syndrome, is an X-linked syndrome
characterized by ocular hypertelorism, anteverted nostrils,
broad upper lip, peculiar scrotal “shawl™ above the penis,
and small hands.®® However, several of the infant’s family
members also had this syndrome and the infant had con-
comitant exposure o ICS and oral corticosteroid, making it
impossible to assign this event to any particular drug or to
genetics.® Jones et al.s! also reported malformations (bi-
cuspid aorta with penoscrotal fusion, bilateral and unilater-
al inguinal hernia) in the exposed group: however, the rates
of malformations in the exposed (n = 126), unexposed (n =
91)., and nonasthmatic (n = 115) groups were 4.7%, 3.9%,
and 1.9%, respectively. and were in the range expected in
the general population. Seventy-five percent of women
were using ICSs concomitantly, but controlling for ICS use
did not change the results.

Many studies did not analyze LABAs specifically or
control for concomitant use of other asthma medicines. As
the use of LABASs during pregnancy with other medica-
tions has not shown any increase in harm to the mother or
infant, their use alone would be unlikely to pose any risk.
‘While there is currently no established risk with LABA use
during pregnancy, more reliable evidence is needed.
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Table 2. Studies on the Safety of Combination Asthma Prophylaxis Drugs

Outcomes for Exposed Group

D and DF

Groups (n)

Design

Reference

Fluticasone proprionate + salmeterol (pregnancy category C)™

Clifton (2006)"®

No significant differences in gestational age (39.9 vs 40.2 wk), MBW

D: fluticasone 783.3 pg/day,? salmeterol 108.3 ug/day

(third trimester)

DF: inhaled

Cohort  Exposed: pregnant asthmatic women using

(3283.0 vs 3423.3 g), mean birth length (50.2 vs 51.8 cm), head

1. budesonide (n= 14)
2. fluticasone (n

circumference (34.9 vs 34.2 cm) with fluticasone + salmeterol vs

control
Significant differences in birth weight (34.8 vs 74) and length (51.0vs

18)

=9)

3. fluticasone + salmeterol (n

=20)

Control: pregnant nonasthmatic women (n

88.9) percentile with fluticasone + salmeterol vs group 1

1)

Spontaneous abortion (n = 4), missed abortion (n

fluticasone 50-250 ug + salmeterol 25 ug

D=

=41)

Perrio (2007)"  Cohort  Exposed: pregnant asthmatic women (N

1), systolic
1), apnea episodes

1), undescended

Perinatal outcomes: nonketotic hyperglycemia (n

DF: inhaled

murmurs and small ventricular septal defect (n
thought to be secondary fo liquor aspiration (n

right testis (n=1)

dosage form; MBW = mean birth weight.

dosage; DF =

D=

*Average daily dose was expressed in budesonide equivalent.
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Leukotriene Receptor Antagonists

In recent years, several LTRA safety studies™** have been
published (Table 4), although doses were often not specified.
LTRAs are generally taken in combination with other asthma
medications; hence, it is not surprising that not many studies
have analyzed this drug class exclusively. Bakhireva et al.*
stated that 99% of subjects in their LTRA group (n = 96)
used SABAs, 40% used oral corticosteroids (majority as
burst therapy), and 39% used ICSs at some time during preg-
nancy. Although 5 major structural defects (Sturge-Weber
syndrome, congenital hip dislocation, bilateral club foot, neu-
rofibromatosis type 1. and imperforate anus) were reported in
the LTRA group, all 5 mothers also had exposure to ICSs and
SABAs, and 2 mothers also had exposure to oral corticos-
teroids at some time during pregnancy (duration not report-
ed). The prevalence of major structural anomalies at birth in
the LTRA group (n = 96) was 5.95% compared with 3.9%
among exclusive SABA users (n = 122) and 0.3% among
controls (those without asthma; n = 346). Only malforma-
tons from the LTRA group were reported, and these major
structural defects may have been due to exposure to other
medications such as ICSs. In all cases, the mother had used
LTRAs throughout pregnancy. Sarkar et al.** found a signifi-
cant decrease in birth weight in the LTRA group, but a sub-
analysis of women who continued LTRAs throughout preg-
nancy showed no significant differences in birth weights.
Given that 52.6% of participants discontinued LTR As after
the first trimester, the authors suggested that continual LTRA
use during pregnancy gave better control of asthma and de-
creased the risk of low-birth-weight babies.

In the study by Tata et al * (Table 5), LTRAs were com-
bined with cromolyns in a category called “antiinflamma-
tory agents” when reporting adverse events. Among the 36
antiinflammatory agent users, only 1 was exposed to mon-
telukast (control group).

Safety data on LTRAs are limited because large, well-
designed studies are lacking.

Cromolyns

Few studies are available on the safety of cromolyns dur-
ing pregnancy (Table 5). Only the study by Schatz et al.>*
had a reasonably large sample size (n = 243), but the drugs
used included inhaled (n = 158), intranasal (n = 113), and
ophthalmic (n = 23) forms of cromolyns. As with other stud-
ies of preventive asthma drugs during pregnancy, patients
were allowed to use oral corticosteroids during periods of
exacerbation in all the cromolyn studies. Tata et al.* identi-
fied 9 cases of congenital malformations with cromolyn use,
including congenital hip dislocations and shortening of the
legs, imperfect fusion of the skull, defect of the lacrimal pas-
sages, cleft palate with bilateral cleft lip, hypospadias, and
Down syndrome with ventricular septal defect. However,
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this study used children born to mothers without asthma as
controls and was significantly underpowered, making it dif-
ficult to distinguish whether these adverse events could have
been due to asthma versus the drugs.

More evidence is needed to link cromolyn use with ad-
verse events given that systemic absorption after inhaled
cromolyn delivery is low even after continual dosing.s

Discussion

This review has identified few reports of negative out-
comes; however, there was no clear, direct association with
medication use in most of these cases. Many of the adverse
events could have been the result of poorly controlled asth-
ma, rather than medications. A few studies noted poorly
controlled asthma as a confounding factor. #3445 Many
studies prospectively followed women who continued their
existing asthma treatment and did not control for multiple
agents. Other medications not used for asthma were also
not controlled for. More safety data are available for older
ICSs (eg. beclomethasone and budesonide) and cromolyns,
compared to newer medications such as LABAs and
LTRAs. Further evidence from large, well-designed stud-
ies is essential to confirm the safety of LTRAs and LABAs
in pregnant women.

ICSs are the most commonly used preventive asthma
medications and are the recommended first-line therapy in
moderate to severe persistent asthma during pregnancy by
most global organizations (BTS, GINA, NAC, and
NHLBI)*": ACOG and ACAAI? recommend cromolyns.
Treatment of asthma with ICSs during pregnancy de-
creased asthma-related physician visits compared to
prepregnancy and was not associated with adverse out-
comes.’® The only large study of cromolyns did not show
any relationship between major malformations and use of
cromolyns in the first trimester.?* Comparative safety stud-
ies of cromolyns and ICSs are lacking, making it difficult
to recommend one over the other during pregnancy.

To our knowledge. no data on the budesonide and efor-
moterol/formoterol combination are available. With low
incidences of adverse events from using these agents sepa-
rately, ICS/LABA combinations would not be expected to
cause significant harm. Nevertheless, more safety informa-
tion on ICS/LABA combinations is warranted.

Evidence for the safety of LTRAs is limited; therefore,
some guidelines recommend these agents during pregnan-
¢y in cases of inadequate control with first-line antiinflam-
matory agents and/or if previous or current use of LTRAs
has demonstrated efficacy.2%7

Limitations of Studies Included in the Review

Patient adherence to study medication(s) was taken for
granted in most studies, although adherence to asthma
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practice, and singleton or twin (n
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Children with =1 major malfermation (n
exposed to cromelyns or LTRAs

medications has been shown to decrease in pregnancy.'®
Sarkar et al.* found that 52.6% of their subjects discontin-
ued montelukast after the first trimester. Adherence was
measured only in a few studies. Dombrowski et al.** used
self-reports, serum theophylline concentrations, pill counts,
and beclomethasone canister weights to measure adher-
ence, while Bakhireva et al.* conducted phone interviews
to inquire about actual use, frequency, and dosage in accor-
dance with medical records. Several studies reviewed here
used prescription records as a means to follow a subject’s
medication use. 3445505 Pregcription event monitoring
(PEM) studies are also heavily reliant on prescribers” doc-
umentation, as outcomes are measured using question-
naires that are filled in by treating physicians, which may
not always be reliable. Health-care providers may have
also been underprescribing, especially when confronted
with an asthmatic pregnant patient. Not adhering to asthma
management guidelines could also be the cause of poor
asthma control, which could be linked to some of the ad-
verse events documented.

Asthma severity may worsen during pregnancy.' Most
studies included participants with a range of asthma severi-
des: however, few controlled for asthma severity. Dom-
browski et al.* only included participants with moderate
asthma and excluded those with unstable or severe asthma;
Greenberger and Patterson® targeted pregnant women with
severe asthma; Wendel et al.® targeted severe asthmatic
pregnant women who had been hospitalized; and Stenius-
Aarniala et al."” included only pregnant women with acule
asthma. Women with uncontrolled or severe asthma can
also be considered as having a high-risk pregnancy, which
could have been the reason for a high incidence of cesare-
an births.* Other confounding factors, such as smoking, il-
licit drug use, diet, ethnicity, comorbidities and other medi-
cations, including nonprescription medications, may have
contributed to the negative outcomes reporied in many
studies. Understandably, nearly all studies permitted sub-
jects to use oral corticosteroids and SABAs when needed
for exacerbations. It is impossible to attribute an adverse
event (o a particular drug when participants are using mul-
tiple medications.

Reporting of participant characteristics and outcomes
also varied among studies. Some studies listed all the ad-
verse events, but did not clearly state whether more than

o
g one of those events was associated with the same pregnan-
s E cy PA4RBSS Kallen et al* listed malformations categorical-
5 ; ly without an indication of whether multiple malforma-
=4 . . . - . .
] ] tions occurred in the same infant. The relationship between
o . .
o ’% gestational exposure time and adverse event was not ex-
5 plored in depth; however, a few studies identified most of
. Tg g the adverse events occurring due to exposure in the first
"g & g trimester.**" Dosage ranges were also poorly documented
& £ 2 in the majority of studies, and more than 1 dosage form
B
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was sometimes included.?*3¥73455 Fyrthermore, sample
sizes in many studies were small. Missing data and loss to
follow-up were also evident in many studies, further skew-
ing the results.

Strengths and Limitations of the Review

This is an up-to-date review of the safety of preventive
asthma medications during pregnancy. The review team
comprised respiratory and neonatal physicians and phar-
macists. A thorough and comprehensive search was con-
ducted to ensure that all relevant articles were identified.
To minimize the chances of missing studies, reference lists
of already published reviews were also reviewed. Howev-
er, data from the Merck report™ were extracted from a sec-
ondary source because the original documentation was not
available. Two authors reviewed each article and verified
the data extracted to reduce the potential for bias in the in-
terpretation of data.

The majority of studies were carried out in North Amer-
ica and Europe: asthma medication safety studies during
pregnancy from other parts of the world were limited,
which makes the review less generalizable to patients from
other regions, especially ethnic minorities.

Message for Practitioners

Until further evidence from large, well-designed studies
in pregnant women is available, health-care providers
should follow asthma guidelines produced by various pro-
fessional organizations for the management of asthma dur-
ing pregnancy (ACOG and ACAAIL BTS, GINA, NAC,
and NHLBI).>” A conservative approach would be to use
the lowest effective dose of medications with more safety
data, such as ICSs and cromolyns. However, health-care
providers should not hesitate to increase doses or introduce
additional medications as needed, but only after verifying
patient adherence and inhaler techniques. The negative
outcomes reported in some studies should not discourage
prescribers from making appropriate dosage increases of
ICSs or introducing other agents, such as LABAs, during
pregnancy. A collaborative approach involving an obstetri-
cian, a respiratory specialist. and other health-care pro-
viders should be considered in complicated cases.

Summary

Some negative outcomes of preventive asthma
medicines have been reported, although there is no clear,
direct association with medication use in most of these cas-
es. More safety data are available for older ICSs and cro-
molyns compared to newer medications such as LABAs
and LTRAs. Selection of preventive drugs for asthma man-
agement during pregnancy should be based on an assess-
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ment of the risks and benefits of medication use versus the
risks of poorly controlled asthma for the mother and the
unborn child.
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Chapter 3: Asthma drugs in pregnancy and lactation: practice points

(Supplement to Phase 1)

3.1 Preamble
An invitation was received from Australian Prescriber (No reported impact factor) to write a

summary of the findings from our research and to offer recommendations for better

practice. Australian Prescriber, published by NPS Medicine Wise, an independent, non-

profit organisation, is Australia's national independent journal of drugs and therapeutics
providing medicines information and resources for health professionals, consumers,
members and stakeholders involved in Quality Use of Medicines. The purpose of Australian
Prescriber is to help health professionals make informed choices when prescribing,

including whether to prescribe a drug or not.
The aim was to provide evidence for translation of research findings into practice.
The specific objectives of this phase were to:

e present practitioners with a succinct summary of clinical points to be considered

when managing pregnant and lactating women with asthma;
e highlight the results of the systematic review; and

e provide evidence-based recommendations on management of pregnant women

with asthma.
What this manuscript adds to current knowledge

This manuscript provides the target audience (including doctors, dentists, pharmacists and
healthcare students) with practice points to consider when managing pregnant and
lactating women with asthma, it is anticipated that this information will help support

practice and lead to better asthma management during pregnancy.
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Asthma drugs in pregnancy and lactation

SUMMARY

Uncontrolled asthma during pregnamncy
poses many short and long-term risks to

the mother and her baby. It i therefore
important that optimal asthma control is
maintained during pregnancy, but studies of
drug safety are limited.

Inhaled short-acting beta agonists are safe
to prescribe throughout pregnancy. Long-
acting beta agonists need not be stopped
in the first trimester if they are required to
maintain asthma controd and can be wused in
the second and third trimesters if needed to
maintain adequate asthma control.

Inhaled corticosteroids, particulary
budesonide, at recommended doses are
safie to use during pregnancy and
breastfeeding. Oral corticosteroids, at the
doses used to treat asthma exacerbations,
do not appear to pose a significant risk to
the mother or child.

Pregnant women tend to overestimate the
risk of using asthma drugs, but they are often
unaware of the greater risks of umcontrolled
asthma. They put themsalves at unnecessary
risk of acute exacerbations by discontinuing
or reducing therapy.

Women with asthma should be advised
to continue to take their treatment while
breastfeeding. Spacing the dose and feed
time may be necessary when using oral
corticosteroids.

Introduction

Approximately 8-13% of pregnant women have
asthma Asthma control varles during pregnancy,

but It can deteriorate In over one third of women.?
Continuing therapy and monitoring Is essential during
pregnancy to maintain optimal control and prevent
acute exacerbations. Pregnant women often accept

frequent symptoms at the expense of less medication,

but underestimate the harm an exacerbation may
have on the pregnancy.

Thera are Imited well-designed studies about asthma
drugs during pregnancy and breastteeding. The
studies that assessed safety did not assess the drugs
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Individually and rarely controlled for other drugs or
medical conditions. Adverse events have also been
attributed to worsening asthma, rather than its
treatment.

In contrast, there Is ample evidence of the risks
assoclated with poorly controlled asthma during
pregnancy. These Include zn Increased risk of
preterm births, low birthwelght, pre-eclampsia,
marformations and poor fetal brain development.**
Survivors of preterm birth and retal growth restriction
race an increased risk of cardiovascular complications
Im Iater lire.® Optimal asthma control s theretore vital
during pregnancy and 2 harm-benefit assessment
shiould be done for each patient.

women with asthma who smoke should be
encouraged fo quit as smoking can reduce thelr
response to preventive therapy.”

Mon-adherence to asthma treatment

Almost a third of pregnant women discontinue

or reduce thelr asthma preventing drugs during
pregnancy and owercompensate with short-acting
refleving drugs, Jecpardising asthma control! The
connotations ar the word steroid’ distresses mamy
women and they overestimate the harm steroids
could have on their unbom child® in 2ddition,
women who are unaware of the risks of poorly
contredled asthma and not properly advised, tum to
unreliable resources, such as the internet, which orten
exaggerate the risks of treatment without highlighting
Its benefits

The uncertainty and anxlety surrounding the
treatment of asthma during pregnancy emphasises
the important roles of doctors, pharmacists, asthma
educators and midwives In encouraging adherence to
treatment. The first antenatal visit Is an opportunity
to discuss the benefits of continuing treatment and
to review the patient's asthma management plan®
Any harmiul effects from the drugs used to prevent
asthma will be outweighed by maintaining good
contred and avolding 2cute exacerbations.

Inhaled beta agonists

Salbutamol and terbutaline are safe to use during
pregnancy.® In the Australlan categorisation of risk
they are classified as category A (Tabie Ty

Limited studies are avallable on long-acting beta
agonists such as salmeterol and eformaoterol,” which
are thus categorised as B3 (Table 1. As the majority
of these studies analysed long-acting beta agonists
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In combination with other asthma drugs and have not
shown any significant Increase in harm, they

are unilkely to pose a risk." Furthermore, maternal
plasma concentrations after inhaled salmeterol or
eformoteral are very low or virtually undetectable ™
The Asthma Management Handbook of the National
Asthma Councll Australla discourages starting
treatment with long-acting beta agonists in the

first timester, but does not advocate withdrawing
them It they are necassary to control the patent's
symptoms®

Inhaled corticosteroids

using inhaled corticostercids during pregnancy

has been assoclzted with a decreased risk of low
birthwelght babiles.* A study of women with asthma
exacerbations round a 55% reduction In subsequent
exacerbations and hospltal admisslons In those who
used beclomethasone compared to those who did
not.™ womean should be advised to continue their
prevantive drugs during pregnancy.

Budesonide |s a category A drug. The Asthma
Management Handbook recommends switching

to budesonide before pregnancy® Ciclesonide,

Tluticasone and beclomethasone are category

B3 (Table 1) with less evidence for safety during
pregnancy.

Comparisons between different Inhaled
corticosterolds and doses are imited. In one

study Incleding beclomethasone, budesonide and
Tluticasone, women who used more than 1000
micraegrams daily in the first tnimestar were more
likely to hawe a baby with congenital malormations
(refative risk 1.63; 95% confidence Interval 1.02-2.60).5
However women on high-dose Inhaled corticosterolds
were lIkely to have more severe asthma, 50 adverse
outcomes could have been assoclated with worsening
asthma and oral corticosteroid use” The negative
outcomes reported should not discourage prescribers
Trom increasing the dose of inhaled corticostercids
when necessary, as the risks of harm may be greater it
the patient has uncontrolled asthima. Before Increasing
the dose It I1s Important to check the patient's
adherence and Inhaler technigue. The relationship
between gestation and adverse events has not been
explored in depth, but avallable studies suggest there
Is no greater risk with using Inhaled corticostercids in
any partioular tnmester”

Table I Australian categorisation of risk of asthma drugs in pregnancy 22

Category  Definltion Dirugs

A Drugs which have baen taken by a large number of pregnant women and women of childbearing age without budasonide
any proven incraase In the fraquency of malformations or other direct or Indirect harmiful effects on the fetus terbutaline
having been cbsarvad -

prednisolons

Bl Dirugs which have baen taken by a Bmited number of pregnant women and women of childbearing age without nedocromil
any proven increase In the frequency of malformations or other direct or indirect harmiul effects on the fetus montaiukast
having been cbsarvad. Studies In animals have not shown evidence of an Increased occurrence of fetal damage.

sodium cromoglycate

B2 Dirugs which have baen taken by a Bmited number of pregnant women and women of childbearing age without
any proven incraase In the fraquency of malformations or other direct or Indirect harmiful affects on the fetus
having been cbserved. Studies In animals are Inadaquate or may be lacking, but avallable evidence show no
evidence of an Increased oocurrence of fetal damage.

B2 Dirugs which have baen taken by a imited number of pragnant women and women of childbearing age without bedomethasone
any proven increase In the frequency of malformations or other direct or iIndirect harmful effects on the fetus clclesonide
having been observed. Studles In animals have shown evidence of an increased cocurrence of fetal damage, the fFuticasons
significance of which Is considered uncertain In humans.

eformaotensd
salmeterol

C Dirugs which, owing to thelr pharmacological effects, have caused or may be suspected of causing, harmiful
effects on the human fetus or neonate without causing malformations. Thesa effacts may be reversible.

Specialised texts should e consulted for further detalls.

D Dirugs which have caused are suspected to have caused or may be expected to cause, an increased Inddence of
human fetal malformations or ireversible damage. These drugs may also have adverse pharmacologlcal effects.
Specialised texts should be consulted for further detalls.

X Dirugs which have such a high risk of causing permanent damage to the fetus that they should not be used In

pregnancy of when there Is a possibility of pregnancy
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Oral corticosteroids

Prednisclone, the oral corticosterold mainly used

In the treatment of exacerbations of asthma, has
been shown to be under-prescribed In acute asthma
exacerbations during pregnancy, leading to persistent
and recurrent asthma symptoms two weeks later™
The nsk of poory-controlled asthma and the potential
Tor another acute exacerbation during pregnancy Is
dangerous and 2cute asthma needs to be treated
adequately.

There have been reports of an increased risk of clert
lip with or without cleft palate from first trimester
use, however, the data were from studles of small
sample size that Included corticosterold wse for

other conditions that generally needed higher and
more freguent doses ™ It Is also difficult to separate
the potential effects of oral corticosterolds trom the
potential errects of poory controlied matemal asthma
a5 oral corticosterolds are generally Indicated Tor
sgvere asthma.

It Is necessary to monitor blood giucose I oral
corticosteroids are used In pregnancy. especially If
there Is gestational diabetes.

Cromolyns and leukotriene receptor
antagonists

Inhaled cromotyns are probably safe to use In
pregnancy® Mo well-designed studles have assessed
the sele use of leukotriene recaptor antzgonists,
such as montalukast, during pregnancy. Studies have
shown an Increase In adverse events with wse, but
these studies did not exclusively test montalukast
during pregnancy® Montelukast should be used In
pregnancy only It cleany indicated and only arter
considering more efmective and sarer treatment,
especially given its prescriblng restrictions In the
Pharmaceutical Benefits Schame @

Anticholinergics

Currently there are no published controlled human
data on the use of Inhaled anticholinergics during
pregnancy and thelr use should be reserved as a last
option. Nebulised Ipratropium bromide with Inhaled
beta agonists and Intravenous corticostercids has
been recommended Tor management of acute asthma
durng pregnancy®

Lactation

Asthma controd in the postpartum period 5 Important
Tor the same reasons as It s In healthy, non-pregnant
women, and the exacerbation risk s similar in the two
groups of wamen. There are Imited studles about
the safety of asthma drugs during breastreeding.
Pubiished studies in the postpartum period hawve
been small case serles with generally short follow-

-59-

<Justralian Prescriber

WOHLUME 36 | MUMBER 5 OCTOBER 2013

up. Systemic absorption of inhaled drugs Is generally
minimal and causes little harm to the Infant.® The
Infant’s exposure 1s 10 to 1000 Bmes less than during
pregnancy.®™ The amount ingested through the
mother's milk Is rar below the therapeutic level Tor an
Infant - mostly under 3% of a therapeutic dose per
kilogram bodywelght

Short-acting beta agonists may be used at the usual
doses ¥ Maintenance doses of Inhaled budesonide
(200 microgram or 400 microgram twice dally) result
In negligible systemic exposure for the breastfed
Infant® Once absorbed, Inhalked budesonide Is a
weak systemic sterold and It Is unilkely that climically
refevant concentrations weuld be transrerred to the
Infant™ Similarly, cnly 30% of fluticasone Is absorbed
systemically and the majority Is metabolised by
first-pass metabolism.® Mo studles are avallable for
the satety of acesonide and cromolyn (milk plasma
ratios unknown) In breastfeeding mothars, but in vitro
studles show that the infant would be exposed to
virtually undetectable concentrations so ks unlikely to
be at risk.?

There are ne human studies of montalukast in
breastreading, but animal studies have detected
excretion Into milk. Alternative treatment with short-
acting beta agonists, long-acting beta agonists or
Inhaled corticosterolds should be considerad during
breastfeeding, particulary as montelukast I1s taken
orally®

Prednisolone at recommended doses Is thought to be
safie since the amount excreted In human mik Is low
with dailly doses up to 80 mg® It Is recommended

to withhold reeds for four hours after each dose to
reduce Infant exposure ' Prednisclone s preferred
owver prednisone, as prednisone Is comverted to
prednisoloneg In vive, causing a double peak of parent
medicine and metaboliba 10

Conclusion and recommendations

Due to the Iimited evidence from large, well-designed
prospective studles In pregnant and breastreeding
women, there 1s orten a lack of confidence amongst
heaith professicnals when deciding the most
appropriate asthma therapy. Optimal asthma control
shouid ziways be the first priorty.

Australian and International guidelines recommend
that women continue with the same therapy they
used before pregnancy, espacizily If this regimen
adequataly controlled thelr asthma, and that they
monitor thelr asthma monthiy B24% A switch to
budescnide could be considered If the patient s
planning a pregnancy and Is already taking another
Inhaled corticosterold ®
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Most of the asthma drugs are safe to use In
breastfeeding. Women should be encouraged to
continue thelr treatment durng lactation.

Severe or difficult to treat asthma and asthma

In women who continue to smoke may require a
multidisciplinary approach with a respiratory specialist
and more Intensive monitoring.

REFEREMCES

Researchers are currently looking Into markers

aof asthima control during pregnancy.? For now,
spirometry Is recommended for monitoring during
pregnancy.’ <

Michael Abramson holds an investigator infhizfed grant from
Pizey for unrelated resesrch.

L

sawickl E, Stewart K Wong S, Leung L, Paul E, Gaorge J.
Medication uss fof chronic he.alm conditions by pregnmt
women attending an Australlan matemity

Aust N I ) Obstet Gynaecol 2011;51:333-8.

Glud I, Gluds Pa. The effect of pregnancy on the course
of asthma. Immunal Allergy Oiin Morth Am 2006,26:63-80.
Murphy VE. Mamazy J&, Powed H, Schatz M, Chambers C,
Aftla ), et al. A metz-analysks of adverse perinatal cutcomes
In women with asthma. BJ0OG 20TINENSE-23.

Rocklin RE. Asthma, asthma medications and their effects
on matemal/fetal outcomes during pregnancy.

Reprod Toelool 20M;32189-97

Sugal K, Ibo M, Tateishi |, Funabiki T, Mshikcawa M. Meonatal
periventricular leukomalacla due to severe, poorly controlied
asthma in the mother. Allergol Ing J00ES5: 20712

Barker DUP. Fetal nutrition and cardiovascular dis=ase In
later IFe. Br Med Bull 1997 53:96-108.

Zheng X, Guan W, Zheng J, Ye P, Liu 5, Zhow J, et al
Smiking Influences responss to Inhaled corticostaroids In
patlents with asthmar a meta-anatysis. Curr Med Res Opin
2002, 2877561-8.

Lim A5, Stewart ¥, Abramson M, Ryan K, George 1. Asthma
durng pregriancy: The EXperiences, CoNCems and views of
pregnant woman with asthma. J Asthma 202400474-9.
Reddal H. Rational presaribing for asthma in adults - written
asthma action plans. Aust Prescr 2012357831,

W Pleg'taruc:rand bneastreaurgrrm«:lmgllde Liokedn YT,

LIm &, Stewart K, Konkg K, Gaorme J. Systematic review of
the safety of requiar preventive asthma medications during
pregrancy. Ann Pharmacother 200;45:531-45.

. Hale T.Meadications and mother's milk. Texas: Hale Pubiishing

Libd; 2010,

. National Asthma Councll Australla Pregnancy and asthma.

In: Asthma Mal Handbook. Melhourne: Mational
#sthma Councll Lbd; 2006, p. 101-3.

Odesen C, Thrane M, Mielsen GL, Sarensen HT, Olsen J.

& Population-Basad Prescription Study of Asthma Drugs
during Pregnancy: Changing the Intensity of Asthma Therapy
and Perinatal Outcomes. Respiration 2007;68:356-61.

. ‘Wendel PJ, Ramin 5M, Bamett-Hamm ©, Rowe TF,

‘Curninghiam F&. Asthma treatment in pregnancy:
Am.;gmlaedmmﬂedsmdy Am 1 Obsiet Gynecol
190E1TEI50-4.

Bilals L, Beauchesne MF, Lemiere C. Elftouh M. High doses
of Inhaled corticosteroids during the first trimester of
pregnancy and conganital malformations.

J allergy Clinimmunol 20091241229-34

3.

25,

MoCalistar 1w, Benningar CG, Frey Ha, Phillps G5,
Mastronarda 3. nancy related traatmeant dspartties of
acute asthma euac;%am In the emergency department.
Fesplr Med 207305143440

. Park-Wyllie L, Mazzotia P, Pastuszak A, Morettl ME, Belque L,

Hurnizett L, et al. Birth defects after matemal exposure to
corticosternids: Prospective cohort study and meta-analysis
of epldemiciogical studies. Teratology 200006239592,
Schatz M. Asthma treatment during pregnancy. What can be
taken safely? Drug Saf 199706:342-50.

. llett K, Kristensen J. Drug use and breastfeeding.

Expert Opin Drug Sai 2005;4:745- 68,
Lawrence R, Schasfer . General commentary on drug
therapy and drug risk during lactation. Irc Schasfer C,
Peters B, Miller RK, editors. Drugs During Pregnancy and
Lactation: Treatment and Risk Aszessmant. Inded.
London: Elsester; 2007. p. B09-30.

Fak A, Bengt=son T, Kennedy B-M, Gylienberg &, Lindberg B,
Thorsson L, et al. Exposure of infants to budesonide through
braast milk of asthmatic mothers. § Alsrgy Cin imimunaol
D07 I120;733-802.

Harding SM. The human pharmacoiogy of Muticasone
proplonate, Resplr Med 1980084 Suppl A:25-5.

| asthtima in pregnancy. in: British quideine on the

management of asthma. Briish Thorack Sodety: Scottish
Intercoliegiate Guidelines Metwork. Edinburghc SIGH; 2012

Giobal Inftative for Asthma (GIMA)YL S considarations -
pregnancy. in: Global strateqy for @ management and
prevertion. 2012,

Mational Heart, Lung and Biood Instiute. Managing asthma

?s?ma - special situabions: pregnancy. In: National
Education and Prevention Program. Guidelnes for

the DHagnasks and Management of Asthma. 2007

Powell H, Murphy VE, Taylor DR, Henskey MJ, McCatiery K,

Gli=s W, et al. Management of asthma

quided by measurement of fraction of exhaled nitric

e 3 double-blind, randomised controlied trial Lancet

DOL37E983-90.

Grindhelm G, Toska K, Estensan ME, Rosseland LA, Changes

Ini pulmonary function durng pregnancy. a kongitudingt

conort study. BJOG 2002119:94-101.

Departmant of Health and Ageing. Therapeutic Goods

sdministration. Presoribing medicines In pregnancy

databasa. 2003,

-60-

True or falsa?

1. The risk of fetal
malformations is
increased by treating
acute exacerbations
of asthma with oral
corticosteroids.
2_Inhaled budesonide
can be used during
lactation.
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Chapter 4 Cross sectional survey

Chapter 4: Management of asthma in pregnant women by general
practitioners: A cross sectional survey

(Phase 2)

4.1 Preamble
Suboptimal prescribing in pregnancy is a major contributing factor to nonadherence to

preventive asthma medications during pregnancy. Understanding prescriber perceptions
associated with preventive asthma medication use during pregnancy and knowledge about
the implementation of recommendations could provide useful background information for

designing interventions to improve care.

Since little was known about this topic, an anonymous postal survey was undertaken as it
was the most efficient way to reach a wide audience to elicit a range of responses.
Furthermore, it was a relatively efficient way of recruiting general practitioners and allowed

for anonymity, which may be desirable to prescribers.

General practitioners involved in shared maternal care were the targeted participants as
they play a major role in managing asthma in pregnant women in the Victorian antenatal
care model. Most obstetricians and midwives refer women to a general practitioner to

discuss asthma concerns.

The aim was to investigate the management of maternal asthma by shared care general

practitioners with a view to developing strategies to address suboptimal care.
The specific objectives of this phase were to:

e investigate prescribing trends for preventive asthma medications in pregnancy; and
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e explore management strategies for various hypothetical clinical scenarios of
pregnant women with asthma with a view to developing strategies to address

suboptimal care
What this manuscript adds to current knowledge

To the best of my knowledge, this was the first study to investigate the management of
pregnant women by general practitioners (also known as family physicians). This study
provides essential information regarding the asthma management guidelines followed by
prescribers, their management of pregnant women with asthma, and their preferences for

different medication classes.

Publishing this manuscript in the open access online journal BioMed Central (BMC) Family
Practice allowed targeting the appropriate audience to highlight the need for better asthma

management during pregnancy.
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Family Practice

RESEARCH ARTICLE Open Access

Management of asthma in pregnant women by
general practitioners: A cross sectional survey

Angelina S Lim', Kay Stewart', Michael J Abramson? and Johnson George'”

Abstract

Background: Poorly controlled asthma can lead to maternal and fetal complications. Despite the known risks of
poorly controlled asthma during pregnancy and the need for stepping up therapy when appropriate, there are
concerns that management is suboptimal in primary care.

Our objective was to investigate the management of asthma during pregnancy by general practitioners providing
shared maternity care.

Methods: A pre-piloted, anonymous mail survey was sent to all general practitioners (n = 842) involved in shared
matemity care at six maternity hospitals in Victoria, Australia. Respondents were asked about their perceived safety
of individual asthma medications during pregnancy. Approach to asthma management during pregnancy was
further explored using scenarios of pregnant women with stable and deteriorating asthma and poor medication
adherence.

Results: Inhaled corticosteroids (ICS) were perceived to be the safest and were the preferred preventive
medication in first trimester (74.19%), whilst leukotriene receptor antagonists were the least preferred (2.9%).

A quarter (25.8%) of respondents would stop or decrease patients’ ICS doses during pregnancy, even when their
asthma was well controlled by current therapy. In addition, 12.1% of respondents were not sure how to manage
deteriorating asthma during pregnancy and opted to refer to another health professional. Almost half the
respondents (48.9%) reported encountering medication nonadherence during pregnancy.

Conclusion: A lack of confidence and/or knowledge among general practitioners in managing deteriorating
asthma in pregnancy was observed despite a good understanding of the safety of asthma medications during
pregnancy, compliance with evidence-based guidelines in the selection of preventive medications, and self
reported good asthma knowledge.

Background

Optimal asthma control during pregnancy is vital for the
well-being of both mother and fetus. Poorly controlled
asthma increases the risk of pre-term birth, low birth
weight, cesarean section, stillbirth, intrauterine growth
restriction (IUGR), congenital malformations (e.g. ventricu-
lar and atrial septal defects, spina bifida), small for gesta-
tional age (SGA) infants, pre-eclampsia, chorioamnionitis,
low APGAR scores and gestational diabetes [1]. Fetal
hypoxia, alse a result of poorly controlled asthma during
pregnancy, can lead to severe risks of neonatal respiratory
difficulties, fetal brain ischemia and cerebral palsy [2].

* Correspondence: johnsongeorge@monash.edu

Centre for Medicine Use and Safety, Faculty of Pharmacy and
Pharmaceutical Sciences, Monash University, Parkville, Victoria, Australia
Full list of author infarmation is avallable at the end of the article

Moreover, fetal growth restriction has been associated with
the development of ischemic heart disease, hypertension,
and type 2 diabetes in adulthood [3-7]. Conversely, mater-
nal asthma that is well managed has not been associated
with any increased risk of complications [8,9]. A promptly
treated acute asthma attack during pregnancy is unlikely to
have a serious effect on the pregnancy, delivery, or the
health of the infant [10].

A decrease in the use of inhaled anti-inflammatory
agents (preventers) [inhaled corticosteroids (ICS)], symp-
tom controllers [long-acting beta agonists (LABA)] and
their combinations, but an increase in the use of relievers
[short-acting beta, agonists (SABA)] during pregnancy has
been reported [11]. Chambers found that two in five
women discontinued or reduced their asthma medication
during pregnancy, leaving them at risk of uncontrolled

@ 2011 Lim et al; licensee Biohted Central Ltd. This is an Open Access artick distibuted under the terms of the Creative Commons
( BloMed Centra| Artribution License (hutp://cre: OMMONS.Org/ permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is proper
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asthma [12]. Women who decreased their ICS medication
have been shown to deliver offspring with lower mean
birth weight and length than women who did not [13].

Asthma management during pregnancy should follow
the stepwise management of asthma in adults. The British
Thoracic Society (BTS),[14] Global Initiative for Asthma
(GINA),[15] National Asthma Council of Australia (NAC)
[16] and National Heart, Lung and Blood Institute
(NHLBI)[17] recommend continuing pregnant wormen on
the same asthma therapy used prior to the pregnancy, if
their asthma is well controlled on that regimen. ICS are
the recommended first line agents for the treatment of
mild to moderate persistent asthma in most guidelines
except those of the American College of Obstetricians and
Gynecologists and the American College of Allergy,
Asthma and Immunology (ACOG & ACAALI),[18] which
recommend cromones ahead of ICS. A switch to budeso-
nide is recommended for women who are planning a preg-
nancy and already using an ICS, as it has more evidence
for safety during pregnancy [16].

Even though evidence is lacking for the safety of some
asthma medications during pregnancy, the risks of
uncontrolled asthma during pregnancy are very clear.
The authors recently conducted a systematic review of
the safety of regular preventive asthma medications dur-
ing pregnancy and reported some negative outcomes, but
also noted many factors confounding the trials [19]. It
was concluded that asthma preventive medications did
not cause poor perinatal outcomes. Health care providers
should not hesitate to increase doses or introduce addi-
tional medications as needed. Selection of preventive
medications for asthma management during pregnancy
should be based on an assessment of the risks and bene-
fits of medication use versus the risks of poorly con-
trolled asthma [19].

The main barrier reported when prescribing in preg-
nancy was access to current information about medication
effects on the foetus, due to lack of a single comprehensive
source of information, lack of time to access information
and rapidly outdated information [20]. Physicians’ and
obstetricians’ heavy reliance on the United States Food
and Drug Administration (FDA) pregnancy risk categories,
in combination with their reluctance to weigh risks versus
benefits of medication use in pregnancy in individual
patients, may be contributing to low prescribing rates dur-
ing pregnancy [20]. In one study from the United States,
pregnant asthmatic women were significantly less likely to
be prescribed oral steroids either in the emergency depart-
ment or on discharge from hospital than were non-preg-
nant asthmatic women [11]. The pregnant women were
also three times more likely than non-pregnant women to
report ongoing asthma exacerbations following hospital
discharge [11].
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There is little information available regarding prescrib-
ing trends in pregnant women with asthma in primary
care. Despite the overwhelming consensus that pregnant
women with asthma should be rigorously managed, doc-
tors still under-prescribe. Due to the increased risk of
poor perinatal outcomes, pregnant asthmatic women are
recommended to have their asthma monitored at least
once a month and their therapy should be increased
when appropriate [17]. A study from Yale University
found that two-thirds of pregnant asthmatic women were
under-treated for asthma for three or more months of
pregnancy [12]. Pregnant women were concerned about
using steroids during pregnancy due to the perceived
effects on the unborn child. Two in five women said they
would be more likely to continue taking their asthma
medication during pregnancy if their prescriber had
recommended it, showing that prescribers have a vital
role in encouraging patient adherence to treatment
recommendations. Understanding the prescribing prac-
tices of physicians providing care to pregnant women
with asthma would provide valuable information to opti-
mise asthma management during pregnancy.

The objective of this study was to describe the manage-
ment of asthma during pregnancy by general practitioners,
with a view to informing initiatives for improving asthma
management, leading to improved maternal and fetal
outcomes.

Methods
An anonymous mail questionnaire was sent to all general
practitioners involved in shared maternity care (n = 842)
at six public maternity hospitals in Melbourne, Australia.
Shared care general practitioners are affiliated with one or
more maternity hospitals and review women with uncom-
plicated pregnancies regularly until delivery, rather than
having them attend maternity hospital out-patient antena-
tal clinics. Any general practitioner, who is accredited at a
maternity hospital as a Shared Maternity Care Affiliate,
can provide maternity shared care. To find out more
about this model of care and the accreditation processes,
please refer to http://www.health.vic.gov.au/maternitycare/
smcaguidelines.pdf

The questionnaire was designed by the authors using
items derived from the literature and discussion with
pharmacists and respiratory consultants. Face and content
validity was established through review by other experi-
enced researchers (n = 13) and general practitioners (n =
4). Minimal changes were made to the questionnaire
based on feedback. The final questionnaire (see additional
file 1) consisted of three sections: The first section had 9
items on demographics and the prescriber’s practice. The
second section asked respondents to rank their prefer-
ences for prescribing preventive asthma medication
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during pregnancy and to indicate their perceived safety of
different asthma medications in each trimester. The third
section aimed to gauge respondents’ likely approach to
asthma management in pregnant women with the help of
two scenarios.

Initially, an explanatory letter, questionnaire and
reply-paid envelope were mailed by administrative staff
in charge of shared maternity care at each hospital. Due
to the anonymous nature of the survey, a blanket remin-
der letter, questionnaire and reply-paid envelope were
sent to all general practitioners six weeks later. As an
incentive, potential participants were advised that a
small donation would be made to the Asthma Founda-
tion of Victoria for each completed survey returned to
the investigators.

This study was endorsed by The Asthma Foundation
of Victoria and approved by the Monash University
Human Research Ethics Committee (Approval no.
CF10/2750 - 2010001557). Permission to contact partici-
pants was also sought from all participating institutions.

Statistical analysis

For a population of 850 general practitioners, 144
responses were required to ensure that the sample pro-
portions would be within +5% of the true values with a
90% level of confidence. Data were analysed using
SPSS, version 19.0 (IBM, Somers, NY, USA, 2010). Chi
square and independent sample t-tests were performed
to investigate relationships between prescriber demo-
graphics and prescribing appropriateness, which was
identified for the vignettes according to global asthma
guidelines [14-18]. Significance level was set at
P < 0.05.

Results

A total of 176 questionnaires were returned (response
rate 20.9%); two were excluded from the analysis as
more than 20% of items were unanswered. Respon-
dents were mostly female (70.7%), practising in the
metropolitan region (84.5%) and had practised as gen-
eral practitioners for a median of 19 years. Approxi-
mately one-third of respondents had encountered
asthma in more than 10% of their pregnant patients.
The characteristics of respondents are shown in
Table 1.

ICS (74.1%) were the preferred preventive medication
for a pregnant woman with worsening asthma in the
first trimester, while leukotriene receptor antagonists
(LTRA) (2.9%) were the least preferred agents (Table 2).
At normal adult doses, ICS and beta, agonists (short-
and long-acting) were perceived to be safe in all trime-
sters by the majority of respondents, while participants
had concerns about the safety of LTRA during all trime-
sters (Table 3).
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Table 1 Demographics and practice information of
respondents (n = 174)*
Characteristic

n (%)

Gender
Female 123 (70.7%)

Years of practice as a Family Practitioner

< 10vears 23 (13.2%)
11-20years 63 (36.19)
21-30years 63 (36.194)
>30vears 24 (13.79)

Current practice location

Metropolitan 147 (84.5%)

Regional 15 (8A%)
Rural 11 (63%)
Proportion of pregnant women cared for who have asthma
MNone & (3.4%)
<10% 108 (62.1%)
11-20% 52 (29.9%)
209 4 (2.3%)

Assistance with asthma management

None 120 (69.0%)

Practice nurse 34 (195%)

Asthma educartor 4 (2.3%)

Both an asthma educator and practice nurse 3 (1.79%)
Perceived asthma knowledge

Poor 1 [0.6%)

Average 56 (32.2%)

Good B1 (46.6%)

Very good 35 (20.1%)

*Some numbers do not add up to 174 due to missing data

Preferred management of asthma in pregnant women
Case vignette one part one (stable asthma in pregnancy)

A quarter of respondents would stop or reduce the dosage
of preventive asthma medication during pregnancy, even
though the patient’s asthma was well controlled on the
regimen prior to pregnancy (Table 4). A single agent ther-
apy rather than the combination was preferred by 20.3%
of respondents; but one respondent preferred to use ICS

Table 2 Preferences for asthma preventive medication
use in pregnancy (n = 174)

Asthma preventive medication n (%)
class
First Second
preference preference
Cromones 13 (7.5%) 22 (126%)
Leukotriene receptor antagonists 5 [(29%) 3 (1.79)

(LTRA)

Inhaled corticosteroids (ICS) 129 (74.19%) 24 {13.8%)
Long-acting beta; agonists (LABA) 10 (5.7%) 11 (6:3%)
LABA/ICS combination 36 (20.79%) 73 (42.0%)

*Some numbers do not add up to 174 due to missing data
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Table 3 Perceived safety of asthma medications during pregnancy in different trimesters (n = 174)

n (%)
First trimester Second trimester Third trimester

Drug Yes No Yes No Yes No
Cromones

Nedocromil 88 (509%) 41 (23.6%) 102 (59.0%) 22 (12.6%) 100 (57.8%) 23 (13.2%)

Sodium Cromoglycate 112 (64.4%) 29 (16.7%) 125 (71 .8%) 15 (86%) 123 (70.79%) 17 (9.8%)
Inhaled corticosteroids

Beclomethasone 132 (75.9%) 23 (13.2%) 140 (80.5%) 16 (9.2%) 142 (81.6%) 15 (B.6%)

Budescnide 154 (BB.5%) & (34%) 159 (91 4%) 3 (1.790) 156 (89.79%) 3 (1.7%)

Ciclesonide 111 (63.8%) 31 (17.8%) 120 (69.0%) 23 (13.2%) 121 (69.5%) 21 (12.19%)

Fluticasone 133 (76.4%) 26 (14.9%%) 144 (82.8%) 14 (80%) 147 (84.5%) 11 (6.3%)
Leukotriene receptor antagonists

Montelukast 47 (27 0%) 79 (45.4%) 60 (34.5%) 67 (385%) 58 (33.9%) 68 (39.1%)

Zafirlukast 29 (16.7%) 83 (4/7.7%) 40 (23.0%) 73 (42.0%) 40 (23.090) 73 (42.0%)
Leng-acting beta, agonists

Eformoterol 101 (580%) 46 (26.4%) 120 (69.0%) 21 (12.1%) 121 (695%) 23 (13.2%)

Salreterol 105 (60.3%) 44 (25.3%) 124 (71.3%) 20 (11.5%) 125 (718%) 22 (126%)
Oral corticosteroids

Prednisolone 141 (81.0%) 20 (11.5%) 151 (86.8%) g (4.6%) 149 (85.6%) 12 (6.9%)
Short-acting beta, agonists

Salbutarnol 167 (96.0%) 0 (0.00) 164 (94.3%) 0 (0.0%) 164 (94.3%) 1 (06%)

Terbutaline 146 (83.9%) 5 (29%) 144 (82.8%) 4 (2.3%) 144 (82.8%) & (34%)

*Some numbers do not add up to 174 due to missing data

alone. A few (4.0%) decided to decrease the dose of the  symptoms (Table 4). A few respondents (4.6%) decided

salmeterol/fluticasone combination. to continue the same regimen and not intervene, leaving
Case vignette one part two (deteriorating asthma in the patient at risk of uncontrolled asthma.
pregnancy) Patterns of prescribing and management had no asso-

Only 62.6% of general practitioners opted to increase  ciation with the proportion of pregnant women treated
the dosage of the current regimen on deterioration of  per year, years in practice, clinical setting, the availability

Table 4 Responses for case vignette one (n = 174)

Case vignette one:

A patient of yours has recently become pregnant. She has moderate asthma which is well controlled with salmeterol/fluticasone (250/25),
one puff twice daily, and salbutamol inhaler as required. She has no other medical conditions nor is she taking any other medications.
Part one (Stable asthma in pregnancy): She wonders whether she should continue these medications during pregnancy. What is your
intended action?

Responses for (i) n (%)
Continue her on the same medications 123 (70.79%)
Decrease her dose 43 (24.79%)
Refer 5 (2.9%)
Stop her medication 2 (1.29%)

Part two (deterioating asthma in pregnancy): A few weeks pass by and your patient returns. You notice tat her asthma is deteriorating. She tells
you that she has been using her salbutamol inhaler more than three times per week. She has been compliant with the salmeterol fluticasone and
has had no changes o her asthma medication regimen nor has she had any changes in lifestyle. What is your intended action?

Responses for (ii) n (%)
Increase her dose 116 (66.7%)
Refer 21 (12.1%)
Continue her on the same regimen and just monitor her asthma more closely 15 (8.6%)
Add another agent 10 (5.7%)
Decrease ICS regimen 9 (5.2%)

*Some numbers do not add up to 174 due to missing data
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of help from a practice nurse or asthma educator, per-
ceived knowledge, or asthma management guidelines
followed (P values all greater than 0.05).

Case vignette two (nonadherent asthmatic pregnant
patient)

Over three quarters of respondents (82.2%) would rein-
force the need to use the eformoterol/budesonide combi-
nation by the 18 weeks pregnant woman with concerns
about the safety of this combination, given her history of
poor adherence (Table 5). Only two respondents chose
not to reinforce the need to adhere to the asthma regi-
men and a few (12.4%) chose to switch her to another
preventive medication that allowed more convenient
dosing.

Almost half of the respondents (48.9%) reported
encountering patients with poor adherence to preventive
asthma medications during pregnancy, putting them at
risk of complications. Strategies they employed for
improving adherence were: providing education on risks
associated with nonadherence to asthma medications
during pregnancy and poor asthma control (46.6%); pro-
viding education focusing on the safety of asthma medi-
cations during pregnancy (42.0%); organising regular
visits to monitor asthma control (36.2%); organising reg-
ular return visits to monitor adherence (27.6%); referral
to another health professional to monitor asthma con-
trol (8.6%) and referral to another health professional to
monitor adherence (4.6%).

Discussion

This study has shown a strong preference for ICS as
first line preventive therapy, which is the recommended
agent for pregnant women by most guidelines, including
the NAC guidelines [14-17]. In reporting perceived
safety of asthma medications in each trimester, ICS
were regarded as safe throughout pregnancy. Uncer-
tainty about the safety of LTRA throughout pregnancy

Table 5 Responses for case vignette two (n = 174)
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was evident. This could possibly be attributed to limited
safely data available on these newer medications and/or
prescribers’ lesser familiarity with these drugs.

It is comforting to know that prescribers are confident
addressing poor adherence when confronted with the
situation; all respondents listed strategies they have used
to improve adherence when noncompliance was
encountered. However, it is well known that patients do
not normally admit nonadherence and prescribers rarely
ask about adherence during consultations [21].

The majority of respondents opted to keep the woman
who recently became pregnant on the same asthma regi-
men as that prior to conception. However, a considerable
number of prescribers would either decrease or stop her
medication or refer her to another health professional,
even though her asthma was well controlled on a flutica-
sone/salmeterol regimen. Not surprisingly, more prescri-
bers opted to refer when her asthma started deteriorating.
Although referral was not an inappropriate action, the
case presented did not warrant referral according to the
Asthma Management Guidlelines[22] e.g. life threatening
asthma attacks, no response to therapy, need for frequent
courses of oral corticosteroids. This suggests a lack of con-
fidence and/or knowledge among general practitioners in
managing deteriorating asthma in pregnancy. Prescribers
apparently feel more comfortable referring these patients;
this is surprising in light of the fact that two-thirds of
respondents rated their asthma knowledge as good or very
good.

There were no differences between experienced and less
experienced prescribers in the appropriateness of asthma
medicines selected. This is evidence against the suggestion
that less experienced prescribers would be more likely to
under-prescribe and deem medications unsafe in preg-
nancy [23]. The proportion of pregnant women treated
per year, the clinical setting, support from a practice nurse
or asthma educator, perceived knowledge, and use of

Case vignette two

One of your regular patients is 18 weeks pregnant and she asks you for a new prescription for salbutamol inhaler, as she is a health care
card holder and can get them cheaper on script. However, you notice that she got a script for salbutamol inhaler only last month. Upon
asking, you find out that she has stopped her budesonide/eformoterol inhaler because she fears it will harm her unborn child. Instead
she has been using her salbutamol inhaler more frequently to compensate. She has no other medical conditions nor is she taking any

other medications.

(i} Part one (nonadherent asthmatic pregnant patient): What is your intended action?™

*Participants could only tick one response for part one

Responses for (i) n (%)

Give script for salbutamel and reinforce the need to continue her preventive medication 143 (82.296)
Give script for salbutamoel but change her onto a different preventive medication 21 (12.4%)
Give script for salbutamel and refer 6 (3.5%)
Give scripr for salbutamel with no further guestions 2 (1.2%)
Do not give the salbutarel script and refer patient 0 (00%)

*Some numbers do not add up to 174 due to missing data
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guidelines were not found to predict appropriate prescrib-
ing, but interpretation was limited by low sample size.
Some prescribers who said they followed a particular
guideline for asthma management still commented that
they would like more information regarding management
for this population. Morgan et al. found that the major
barriers to prescribing during pregnancy were lack of a
single comprehensive source of information, lack of time
and the fact that information gets outdated rapidly [23].

Limited data were available on the study population, but
most characteristics were in line with the general popula-
tion of Australian general practitioners, with the majority
practicing in the metropolitan area (84.5% vs. 71% as the
national average in 2009-10) [24]. No statistics are avail-
able on the characteristics of general practitioners involved
in shared maternity care. Our sample had a considerably
higher proportion of females than in the Australian popu-
lation of practicing general practitioners (70.7% vs 44%);
[24] shared maternity care may be more attractive to
female general practitioners. Our respondents were more
likely to have a nurse in their practice than reported in the
national statistics (21.2% vs 9.0%);[24] however, patients
attending nurse-run asthma clinics based in Australian
general practice did not show a greater improvement in
quality of life or lung function compared with those
receiving usual care [25].

Strengths and limitations

This study has provided information about general practi-
tioners’ likely management of asthma in pregnant women.
To the best of our knowledge, a survey of this nature has
not been previously reported. The study population com-
prised general practitioners providing shared maternity
care in affiliation with all the major Victorian maternity
hospitals, including the largest maternity hospital in Aus-
tralia. Our findings should make general practitioners
more aware of under utilization of preventive asthma
medications during pregnancy and improve the manage-
ment of women with asthma.

Our study had a modest response rate; however, this
level of response is typical for a postal survey directed to
general practitioners [26]. As the study was anonymous,
we were unable to follow up the non-respondents to
improve the response rate or to compare their characteris-
tics with those of the respondents. Responses were
received from general practitioners with a range of charac-
teristics; nevertheless, it is possible that the respondents
were more knowledgeable than their counterparts, in
which case the extent of poor practice observed would be
an underestimation. Thus, it is possible that the perception
of general practitioners and poor management of pregnant
asthmatic women could be underestimated. There is lim-
ited information on women’s experiences of asthma man-
agement during pregnancy; however, the authors are

-70-

Page 6 of 7

currently conducting a qualitative study with pregnant
asthmatic women in each trimester and with varying
asthma severity to address this gap in the literature.

The authors are developing interventions and strate-
gies to promote awareness of poor asthma management
during pregnancy targeting both pregnant women with
asthma and their health professionals. These interven-
tions may take the form of educational modules that
can be used for continuing education of health care pro-
viders, or antenatal clinics specifically for pregnant
women with asthma.

Conclusion

Overall, general practitioners had a good understanding of
the safety of asthma medications during pregnancy, com-
plied with evidence-based guidelines in the selection of
preventive medications, and self reported good asthma
knowledge. Despite this, a lack of confidence and/or
knowledge among general practitioners in managing dete-
riorating asthma in pregnancy was observed. The findings
from this survey will inform the development of future
interventions and strategies to optimize asthma manage-
ment and outcomes in pregnant women.

Additional material

Additional file 1: Management of pregnant women with asthma
survey. This is the questionnaire used in our study to investigate
prescribing patterns and management strategies of pregnant women
with asthma by general practitioners. This survey was given to all our
participarts and endorsed by the Asthma Foundation of Victoria.

List of abbreviations

ACOG & ACAAL American College of Obstetricians and Gynecologists & the
American College of Allergy; Asthma and Immunology; APGAR: Mamed after
Dr Viginia Apgar (calculated by scores of the newborn's activity; pulse;
grimace; appearance; respiration usually at 1 to 5 minutes after delivery);
BTS: British Thoracic Society; FDA: Food and Drug Administration; 1C5
Inhaled corticosteraids; IUGR: Intrauterine growth restriction; GINA: Global
Initiative for Asthma; LABA: Long-acting beta, agonists; LTRA: Leukotriene
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Chapter5: In-depth interviews

Chapter 5: Asthma during pregnancy: The experiences, concerns
and views of pregnant women with asthma (in-depth interviews)

(Phase 3)

5.1 Preamble
In addition to investigating asthma management from the prescribers’ viewpoint, it is

important to understand the behaviour of pregnant women in relation to medication use.
They have been shown to discontinue their asthma medications or reduce dosages without
consulting their health professionals. Information about what barriers and facilitators affect
adherence is required to develop patient-centered, tailored strategies to improve asthma

management in pregnant women.

Because there was limited evidence available on asthma medication use in pregnancy,
especially from the women’s perspective, in-depth interviewing was more suitable than
semi-structured or structured interviews in order to gain comprehensive information
regarding pregnant women’s attitudes and behaviours in regard to asthma management.
Medication use can be a sensitive topic, for which a focus group may not encourage open

discussion.

The aim was to explore asthma experiences and medication use in pregnant women with
asthma to inform the development of strategies to improve asthma management during

pregnancy.
The specific objectives of this phase were to:

e understand the perceptions and experiences of asthmatic pregnant women in

regard to medication use; and

e elicit the facilitators for and barriers to adherence to asthma medications during

pregnancy
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What this manuscript adds to current knowledge

The information obtained by interviewing pregnant women with asthma has demonstrated
the need for interventions to improve asthma management during pregnancy. The findings
of this study support the literature surrounding nonadherence to asthma medications

during pregnancy and improve understanding of why women are nonadherent.

The results of this study have not only been published in the peer-reviewed Journal of
Asthma but also have been presented orally at many conferences attended by relevant
health care professionals, such as midwives, asthma educators, pharmacists and general

practitioners, and consumers. A number of media reports have arisen from this article.

This study has not only provided information to help support practice but has also helped to

justify the need for more services to improve asthma management during pregnancy.

-73-



Chapter 5 In-depth interviews
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of Pregnant Women with Asthma
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Ohbjecrive. To investigate how pregnant women manage their asthma during pregnancy and factors influencing their behavior. Merhods. In-depth
interviews (telephone or face-to-face) with a purposive sample of 23 asthmatic women at various stages of pregnancy and with varying severity of
asthma. Results. Five major themes were discerned relating to health behavior of pregnant women with asthma. Many of the participants decreased
or discontinued their asthma medications themselves and refrained from taking doses when necessary during pregnancy without consulting their
doctors. Reasons behind their decisions revolved around lack of support and information about what to do, concerns about the safety of the
medications, past experiences, and desire for an “all natural” pregnancy. Asthma monitoring during pregnancy was seen as a low priority for some
women and their doctors. Communication between pregnant women and health professionals regarding asthma management was poor. The health
behavior of pregnant women with asthma could be explained using the Health Beliefs Model. Conclusions. Pregnant womenare not well supported
in managing asthma during pregnancy, despite being concerned about outcomes. Interventions, education, and more support are warranted and
wanted by pregnant women with asthma to optimize pregnancy and neonatal outcomes.

Keywords  adherence, inhaled corticosteroids, obstetrics, in depth interviewing

INTRODUCTION

Asthma during pregnancy should be a high priority for
health professionals as one in eight pregnant women has
asthma (1). Furthermore, poor asthma management during
pregnancy is hazardous for both mother and child. leading to
increased risk of complications and poor outcomes, such as
premature births, low birth weight, preeclampsia, impaired
fetal brain development, and malformations (2-4).
Prematurity has also been linked to an increased risk of
heart disease in adulthood (5, 6). Optimal asthma control
during pregnancy is vital to reduce risks; pregnant women
should have their asthma monitored at least monthly (7).
Our recent systematic review highlighted a low incidence
of adverse events when taking regular preventive asthma
medication during pregnancy (8); studies that reported
adverse events with asthma medication had numerous con-
founding factors and a direct association could not be drawn
between medications and negative outcomes. Globally,
asthma guidelines strongly recommend that women con-
tinue their asthma medications during pregnancy to maintain
adequate control (7, 9-13). Furthermore, potential benefits
of improved fetal growth (14), a reduction in asthma exacer-
bations (15, 16), and a reduction in the risks of malforma-
tions can arise from using asthma preventive medication

*Corresponding author: Johnson George, Centre for Medicine Use and
Safety, Faculty of Pharmacy and Pharmaceutical Sciences, Monash
University, Parkville Campus, 381 Royal Parade, Parkville, VIC 3052,
Australia; Tel: +61399039178; Fax: +61399039629; E-mail: Johnson.
George @monash.edu
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during pregnancy (17). Despite this evidence, disseminating
this information to women and improving adherence is
clearly a problem.

Adherence to asthma medications during pregnancy is
a significant problem, with over one-third of women
discontinuing their asthma medications during preg-
nancy, many without consulting their doctors (18, 19).
Reasons for nonadherence to asthma medications during
pregnancy and poor asthma management during preg-
nancy have not been explored in depth. Women have
been shown to be more reliant on their bronchodilators
(reliever therapy) and refrain from using their anti-
inflammatory medications (preventive therapy) (18).
Women who decreased their inhaled corticosteroid
(ICS) had babies with lower mean birth weight and length
than women who did not (14).

Two in five women are more likely to continue their
asthma medication during pregnancy if recommended by
their doctor (19). This suggests the crucial role of doctors
in ensuring patient adherence to asthma medications dur-
ing pregnancy. Our recent survey of family physicians’
prescribing patterns, however, found that over a quarter
would instruct their pregnant patients to decrease or dis-
continue asthma medication during pregnancy when
asthma was well controlled by current therapy (20), poten-
tially jeopardizing asthma control.

Pregnant asthmatic women may not be well supported in
regard to their asthma and may be unaware of the risks of
uncontrolled asthma during pregnancy. The views and
experiences of asthmatic pregnant women were explored
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with a view to developing strategies to improve asthma
management during pregnancy.

METHODS

Interviews

Interviews (5 face-to-face and 18 by telephone) were con-
ducted with pregnant asthmatic women about their asthma
control and management during pregnancy. The topic
guide included perceptions about asthma medications,
asthma symptoms during pregnancy, medication use, and
support from health professionals.

Participants

Participants were recruited from a large maternity hospital
in Australia through a database that identified all outpatient
pregnant women with asthma. Participants were excluded
if they were under 18 years of age, were non-English
speaking, or had no asthma symptoms during the previous
10 years. Selection was also based on a pre-interview
questionnaire which enabled us to select women with
varying asthma severity (using questions derived from
the Asthma Control Questionnaire (ACQ) (21) and classi-
fication according to the National Asthma Management
handbook (22)) and at various stages of pregnancy (second
trimester, third trimester, or delivered within the previous 5
weeks). Medication adherence prior to pregnancy was
recalled using the Tools for Adherence Behaviour
Screening (TABS), a subscale of the Beliefs and
Behaviour Questionnaire (BBQ) (23).

Ethics Approval

This study was approved by the Mercy Health Human
Research Ethics Committee and the Monash University
Human Research Ethics Committee.

Data Collection and Analysis

Data collection and analysis ran concurrently. One trained
researcher (AL) conducted all interviews, which were audio-
recorded and transcribed verbatim. Transcripts were orga-
nized using NVivo Version 9.0 (QSR International,
Doncaster, Australia). Two researchers (AL and KS) coded
the transcripts independently for relevant content using the
framework approach (24). Results were discussed to estab-
lish emerging themes and aid future direction of interviews.
This process continued until data saturation was apparent.

RESULTS

Participants

From 179 potential participants, a purposive sample of 23
women was selected for interview. Participants (age range
21-43 years) had a range of demographic and obstetric
characteristics and asthma severity (Table 1). Three parti-
cipants were health-care card holders (25). indicating a
lower than average household income. All participants
reported they were non-smokers at the time of interview.
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TABLE 1.—Characteristics of participants (n = 23).

Characteristic N

Country of birth
Australia 17
Other (China, England, Greece, New Zealand, Pakistan)

Gestation period

Second trimester 7

Third trimester 12

Delivered 4
Other health conditions

None 18

2

Allergic rhinitis
Depression 1
Eczema 1
Gestational diabetes 1
Sciatica 1
Time since asthma first diagnosed

<15 years 4

16-30 years 16

=30 years 3
Asthma medications

SABA only

SABA -+ ICS

SABA -+ LABA/ICS
Asthma severity clas:

Intermittent asthma

Mild persistent asthma

Moderate persistent asthma

Severe persistent asthma

[ER -

ation®

=g -V}

Notes: ICS, inhaled corticosternid; LABA, long-acting beta-agonist; SABA, short-
acting beta-agonist
“According to the National Asthma Council classification (22).

Seven participants were primigravidae and the remaining
were multigravidae, including three participants who had
previous miscarriages. The sample included one assisted
pregnancy (in vitro fertilization).

While participants had varying asthma severity, most
were long-term moderate-to-severe persistent asthmatics
who self-reported good adherence to their medications. The
majority of participants (n = 13) experienced no changes to
their asthma control during pregnancy, but some (n = 7)
reported worsening of symptoms, mostly due to ceasing or
reducing their preventive asthma medications.

Interview Themes

Five major themes relating to asthma management during
pregnancy and changes in behavior emerged:

Risks versus Benefits. Perceived risks of uncontrolled
asthma were overshadowed by concerns about medication
use during pregnancy, especially anxiety about steroid use.
However, for some individuals, the perceived risks of
uncontrolled asthma distressed them more than the risks
of medication use.

Concern for any medication use during pregnancy. Many
women, especially those who opted for a home birth or a
drug-free delivery, wanted to avoid medication use alto-
gether during pregnancy:

Just the fact it was medication ... I don’t even take [para-
cetamol] when I'm pregnant. (#23, 33 years, severe persistent
asthma, second trimester)
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ASTHMA DURING PREGNANCY 3

Steroid phobia. The connotations of “steroid” distressed
many women and deterred them from using their preven-
tive asthma medications during pregnancy:

The factthat it’s a steroid and . . . no-one was really able to tell
me that it was safe for the baby. (#20, 30 years, moderate
persistent asthma, delivered)

Most participants could not name specific effects of ster-
oids; however, they were seen to be detrimental to fetal
growth and development:

It could influence things like the growth of the baby and have
impacts on hormonal and sex development. (#9, 30 years,
mild persistent asthma, second trimester)

Some participants limited the use of their preventive med-
ication during pregnancy because of this concern:

I didn’t with both pregnancies use my preventive [ICS] unless
I was at the desperate stage. (#1, 28 years, severe persistent
asthma, third trimester)

Concern about steroid use was most apparent in the first
trimester as it was seen as a critical period of development
and growth:

Especially the first trimester . .. it’s such a formative crucial
stage when all the main development is happening ... I was
really cautious of using it [ICS] then. (#6. 30 years, severe
persistent asthma, third trimester)

The limited absorption and placental transfer likely to
result from inhaled route did not alleviate concerns, as
participants still linked adverse events with inhaled use:

The baby kicks a lot after my night time medication [ICS]. I
can't imagine the baby is not affected. (#10, 33 years, mod-
erate persistent asthma, third trimester)

Preference for alternative therapies. Some participants
reported trying alternative therapies, before reaching for
their asthma medications, to minimize medication use:

Ididn’t use it [ICS] at all during the first trimester. [ would try
just slowing down, doing different breathing. 1 even tried
steam in the shower. (#1. 28 years, severe persistent asthma,
third trimester)

Lack of confidence in the benefits of medication use.
Interestingly, some participants were starting to lose faith
in the benefits of asthma medications altogether:

I went on a course, justan info session .. . called Buteyko (26)
... and it kind of made me question the validity of the use of
asthma medication as the first port of call. (#9, 36 years, mild
persistent asthma, second trimester)
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Participants did their own risk/benefit assessment of using
the medications and decreased their preventive therapy:

I didn’t think my asthma was that bad. I didn’t think it was
necessary to be taking the preventer [ICS] every day. (#13, 23
years, mild persistent asthma, delivered)

Perceived risks of uncontrolled asthma during pregnancy.
No specific risks were identified, but the idea of decreased
oxygen availability to the baby was a recurring theme. The
risks became more concerning to those participants who
had encountered poor neonatal outcomes:

I'm more concerned about the lack of oxygen to the baby
more so than the medication ... the asthma attack is going to
do more harm to the baby than keeping up preventers. (#3, 38
years, severe persistent asthma, third trimester)

My daughter was born with extra digits ... I actually
thought that I had caused that, being off the asthma medica-
tion. (#20, 30 years, moderate persistent asthma, delivered)

Other asthma medicines. Relievers (short-acting broncho-
dilators) were seen as completely safe to use or unavoid-
able; many participants did not even bother checking their
safety during pregnancy:

I 'wouldn’t think twice about using my [salbutamol] .. . we use
asthma puffers on really young kids anyway. (#1, 28 years,
severe persistent, third trimester)

Many women appeared happy to rely heavily on their
reliever therapy and decrease their preventive therapy:

I was having [salbutamol] anywhere up to eight puffs a night.
(#23, 33 years, severe persistent asthma, second trimester)

Self-Efficacy. Self-management of asthma. Participants
were mostly long-term asthmatics and felt quite confident
in making their own decisions about their asthma:

To be honest, I probably haven’t had my asthma monitored
properly for a good five to six years . .. I've had it for so long,
I know when I can control it with [salbutamol]. (#3, 28 years,
severe persistent asthma, second trimester)

Dealing with changes to asthma control during pregnancy.
Many participants were unaware that pregnancy could
change their asthma control and were not equipped to
cope with changes. Asthma was described by some parti-
cipants as significantly worse in their third trimester,
although it was difficult for some to distinguish signs of
worsening asthma from breathlessness associated with
increasing uterine size. This made it difficult for some
participants in deciding how to use their bronchodilator
appropriately:

The last trimester is the worst because of the uterus compres-
sion, pressing on the lungs; you get that shortness of breath.
(#3, 38 years, severe persistent asthma, third trimester)
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It's a little bit unclear separating shortness of breath with
asthma symptoms. (#23, 33 years, severe persistent asthma,
second trimester)

Although worsening asthma could be attributed to ceasing
or decreasing preventive medication, many participants
thought it was unnecessary to restart their preventer:

So whether my asthma worsened because I stopped taking my
preventive or my asthma worsened because of the pregnancy,
Ican’ttell you. (#5, 28 years, severe persistent asthma, second
trimester)

Asthma as a Priority. Impact of symptoms and severity. If
participants had mild asthma or did not experience any
symptoms, they were indifferent about asthma monitoring
and management during pregnancy:

It [asthma] became a low priority, which means it wasn’t
bothering me very much. (#3, 38 years, severe persistent
asthma, third trimester)

It was only when they experienced deterioration in control
that they started to pay attention to their asthma:

I didn’t even think about going to the GP about my asthma . . .
but the asthma attack frightened me. (#17, 39 years, severe
persistent asthma, third trimester)

The exception was severe asthmatics who were more con-
cerned about their asthma management:

I've been hospitalised with it several times when I was young,
so yeah, it's still a priority for me. (#17, 39 years. severe
persistent asthma, third trimester)

Lack of concern for asthma by their GP. In many cases, if
the GP did not bring up the topic of asthma, it was usually
ignored:

The GP never really asked about my asthma to be honest.
(#12, 31 years, moderate persistent asthma, second trimester)

Competing priorities. Other medical conditions oversha-
dowed asthma management during pregnancy:

Other issues with my pregnancy have just taken precedence.
(#4, 31 years, moderate persistent asthma, second trimester)

The limited time in appointments with their GP was
thought to be better spent on discussions about diet,
labor, and so on:

You have lots of questions . .. it might have actually just gone
on the backburner. (#2, 36 years, severe persistent asthma,
third trimester)
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Past experiences. Participants were likely to be more cau-
tious about their medication if it was their first pregnancy
or they had a history of miscarriage:

It took me two years to get pregnant, so [ was guite concerned
about using the ICS. (#12, 31 years, moderate persistent
asthma, second trimester)

Support and Guidance. Participants complained about the
lack of information available on asthma during pregnancy
and related topics:

I'wasn’t given any information, that's why I was so concerned
... It would have been good to know what effects different
medications have [on the fetus]. (#13, 23 years. mild persis-
tent asthma, delivered)

With the safety of asthma medications in pregnancy not
clearly established, women were dissatisfied with the sup-
port they received regarding their medication:

I went to the doctor a couple of times, I talked to the pharma-
cist, the nurses at the hospital . .. I found it quite frustrating
because no one would give me an exact answer ... I didn’t
feel like I really got any advice that I could feel confident
about. (#20, 30 years, moderate persistent asthma, delivered)

This lack of evidence and support forced women to make
their own choices about medication management, some-
times unfortunately wrong decisions:

I felt T had to make a decision and the decision for me was not
to take the [ICS]. (#5, 28 years, severe persistent asthma,
second trimester)

Participants wanted more information on medication
effects on the fetus, what to expect in regard to asthma
changes during pregnancy and labor, medication reviews,
regular asthma monitoring, asthma action plans for preg-
nancy, and alternative therapies. Participants preferred
easily accessible information as they found it inconvenient
to consult their GPs:

It would have been good just to know a bit more information
than just having to go to the GP, which is hard to book in . ..
and they've got to see you so quickly. (#13, 23 years, mild
persistent asthma, delivered)

Participants requested authoritative information from key
stakeholders such as the Asthma Foundation or their
hospitals:

I think there needs to be definitely information from the
Asthma Foundation. (#2, 36 years, severe persistent asthma,
third trimester)

Influences on Medication Use. Sources of information.
The Internet was a major source of information for many
participants, although some had doubts about the quality of
information:
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[If information was available from respectable organizations]
either through an email or through a webpage. at least I'd
know that it's from a reliable source and it’s reliable informa-
tion. (#12, 31 years, moderate persistent asthma, second
trimester)

I've already lost two [babies, through miscarriages]. so 1
didn’t want to blindly Google for the third. (#8, 32 years,
moderate persistent asthma, third trimester)

The Internet led some women to making the wrong
decisions:

I did my own research, just because there wasn'tany informa-
tion available. So I went online and just Googled “asthma
medication whilst pregnant” and it came back (that) I couldn’t
take [fluticasone—salmeterol combination] ... so I just took
myself off it before I even consulted my doctor because 1
found enough evidence on the Internet to say it’s better not to
be on it. (#2, 36 years, severe persistent asthma, third
trimester)

Some participants had support from family members who
had medical or nursing backgrounds:

I'talked to my mum over the phone and she said you shouldn’t
be using [salbutamol] that much. She’s a nurse. (#15, 30 years,
moderate persistent asthma, second trimester)

DiISCUSSION

This is the first study using in-depth interviewing to
explore the experiences of pregnant asthmatic women
regarding their asthma management. Many of the partici-
pants decreased or discontinued their asthma medications
or withheld doses during pregnancy, without consulting
their doctors. Their decisions revolved around lack of
support and information in regard to what to do, concerns
about safety of the medications, past experiences, and a
desire for an “all natural” pregnancy.

Lack of proactive support was a definite barrier to
gaining optimal asthma control during pregnancy for
these women. Asthma had been largely ignored by their
health professionals, leading the women to believe that
asthma was a low priority. In spite of this, women were
concerned about steroid use during pregnancy, and made
independent inquiries, for example, via the Internet, which
sometimes resulted in confusing or incorrect information.
It was clear from the interviews that women felt it would
have been helpful if asthma had been brought up more by
their health professionals, providing opportunities for pur-
suing more reliable information.

Along with barriers, the other themes discerned in these
interviews concur with the six constructs of the Health
Belief Model (25). This model postulates that the like-
lihood of an individual taking up a health-related behavior
is dependent on their assessment of perceived susceptibil-
ity, severity, barriers, benefits, cues to action, and self-
efficacy. Our results showed that pregnant women were
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more likely to be more diligent with their asthma manage-
ment during pregnancy if they were aware of the risks
of poorly controlled asthma (perceived susceptibility),
aware of the advantages of optimal asthma control during
pregnancy (perceived benefits), and felt they had enough
information to make informed decisions about their health
(self-efficacy).

It was disappointing to note that some participants
relied on incorrect information. Cases of poor asthma
management were apparent when participants did not per-
ceive uncontrolled asthma as a potential for causing poor
outcomes during pregnancy (perceived severity), desired a
drug-free pregnancy (perceived barriers), lacked support,
and were not well informed about the risk of the condition
(cues to action). Association between the themes and
model was particularly demonstrated through changes to
medication use. Those who did not perceive asthma to be a
contributing factor to poor outcomes and perceived the
effects of the medication use to be more dangerous dis-
continued or reduced their medications. This was evident
in mild asthmatics, who either did not perceive or were led
to believe that asthma was not a high priority. This is
concemning as mild asthmatics can experience severe
asthma exacerbations during pregnancy (26).

Perceived effects of medication use resulted in most
participants avoiding steroid medications but, ironically,
they had no qualms about using beta-agonist medications,
thus jeopardizing their asthma control. Similar results were
reported by Powell et al., who found that many women
perceived teratogenic risks with oral (42%) and inhaled
(12%) steroids but fewer perceived risks with short-acting
beta-agonists (5%) (27). Women’s anxiety over these per-
ceived risks, and lack of knowledge of the benefits of
ongoing use, could prevent them from achieving optimal
asthma control.

Participants included a wide variety of pregnant
women, in terms of gestation, severity of asthma, and
other parameters, thus enabling us to elicit a range of
views. Participants did not, however, include any women
in the first trimester of pregnancy as most presented to the
outpatient clinic after 12 weeks gestation. Participants
easily recalled their management and experiences during
the first trimester. Recruitment was only from one mater-
nity hospital but the catchment of women was widespread
(metropolitan, rural, and regional participants were
approached). Participants included women from various
ethnic groups and varying socioeconomic status. No parti-
cipants were taking leukotriene receptor antagonists or
cromolyns, which are not commonly used during preg-
nancy. Also no participants self-reported smoking during
pregnancy. It was difficult to identify and recruit smokers
because only 7.8% of pregnant women with asthma in
Melbourne have been shown to smoke (1). In addition,
given that smokers may feel uncomfortable about their
habit, it is not surprising that none volunteered to be inter-
viewed. It may be that their views and experiences would
have been different from those of non-smokers.

With such limited independent information and
resources for women to guide their asthma management
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during pregnancy, more education is warranted. More
information could be provided regarding asthma medica-
tion safety and changes in asthma during pregnancy, even
to women with mild asthma who may be unaware of the
potential effects of pregnancy on asthma control. Regular
monitoring should be performed (7). The authors are cur-
rently developing an educational intervention targeting
pregnant women and their health professionals for imple-
mentation in both hospital and community practice.

CONCLUSIONS

Asthma management during pregnancy can be explained
using the Health Belief Model. Women are not well
informed about or supported in their asthma management
during pregnancy, despite concerns of both health profes-
sionals and women about asthma and safety of preventive
asthma medications. Communication between pregnant
women and health professionals regarding asthma man-
agement is also poor. Strategies for optimizing asthma
management during pregnancy should be developed and
evaluated in prospective studies.
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Chapter 6: Multidisciplinary approach to management of maternal
asthma (MAMMA©): A randomised controlled trial

THE PROTOCOL

(Phase 4)

6.1 Preamble
The previous phases of this PhD research found the following:

e Asthma medications are safe to use during pregnancy but many women are still
nonadherent (Chapters 2 and 5);

e Shared care general practitioners lack confidence in regard to asthma management
during pregnancy (Chapter 4);and

e Pregnant women are not well supported in managing asthma during pregnancy,
despite being concerned about outcomes (Chapter 5).

Interventions, education, and more support for asthma management to optimise pregnancy
and neonatal outcomes are warranted. Taking these points into consideration, a
pharmacist-led multidisciplinary approach to managing asthma in pregnancy was
developed, incorporating education and regular monitoring. In addition, the trial explored
the feasibility of asthma self-management with regular home monitoring of lung function.
Evaluation of the efficacy of the intervention was by a randomised controlled trial.

The aim was to describe the study design and protocol of a Multidisciplinary Approach to
Managing Maternal Asthma (MAMMA©).

The specific objectives of this phase were to:

e implement a pharmacist-led multidisciplinary approach to managing pregnant
women with asthma;

e improve adherence to asthma medications and asthma control during pregnancy,
and thus reduce hazards associated with asthma exacerbation and poor perinatal
outcomes;
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e explore the feasibility of asthma self-management with regular home monitoring of
lung function; and

e justify more support and services for pregnant women with asthma and potentially
a greater role for pharmacists in the antenatal setting.

What this manuscript adds to current knowledge

With many women highlighting the lack of support from health professionals in regards to
asthma management, this approach would appear to be appropriate for improving maternal
asthma control. If successful, this intervention could justify more support services for these
women e.g. antenatal asthma clinics.

This protocol published in BMC Public Health has described a simple intervention which
could contribute to better asthma management in pregnant women. By publishing the
protocol ahead of the trial’s commencement, other researchers, clinicians and consumers
could be informed that a trial was being conducted and the study design was able to be
shared in greater detail.
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Multidisciplinary approach to management of
maternal asthma (MAMMA [copyright]): the
PROTOCOL for a randomized controlled trial

Angelina Lim', Kay Stewart’, Michael J Abramson?, Susan P Walker® and Johnson George'”

Abstract

Background: Uncontrolled asthma during pregnancy is assodated with the maternal hazards of disease
exacerbation, and perinatal hazards induding intrauterine growth restriction and preterm birth. Interventions
directed at achieving better asthma control during pregnancy should be considered a high priority in order to
optimise both maternal and perinatal outcomes. Poor compliance with prescribed asthma medications during
pregnancy and suboptimal prescribing patterns to pregnant women have both been shown to be contributing
factors that jeopardise asthma control. The aim is to design and evaluate an intervention involving multidisciplinary
care for women experiencing asthma in pregnancy.

Methods/design: A pilot single-blinded parallel-group randomized controlled trial testing a Multidisciplinary
Approach to Management of Matemal Asthma (MAMMA®) which involves education and regular monitoring.
Pregnant women with asthma will be recruited from antenatal clinics in Victoria, Australia. Recruited participants,
stratified by disease severity, will be allocated to the intervention or the usual care group in & 1:1 ratio. Both groups
will be followed prospectively throughout pregnancy and outcomes will be compared between groups at three
and six months after recruitment to evaluate the effectiveness of this intervention. Outcome measures include
Asthma Control Questionnaire (ACQ) scores, oral corticosteroid use, asthma exacerbations and asthma related
hospital admissions, and days off work, preventer to reliever ratio, along with pregnancy and neonatal adverse
events at delivery. The use of FEV,/FEV, will be also investigated during this trial as a marker for asthma control.
Discussion: If successful, this model of care could be widely implemented in clinical practice and justify more
funding for support services and resources for these women. This intervention will also promote awareness of the
risks of poorly controlled asthma and the need for a collaborative, multidisciplinary approach to asthma
management during pregnancy. This is also the first study to investigate the use of FEV/FEV; as a marker for
asthma control during pregnancy.

Trial registration: Australian New Zealand Clinical Trials Registry (ACTRN12612000681853)

Keywords: Asthma, Pregnancy, Inhaled corticosteroids, Randomized controlled trial, Antenatal care, Intervention,
Lung function tests, Multidisciplinary care
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Background

Preterm birth and intrauterine growth restriction remain
leading contributors to perinatal mortality and morbid-
ity. Preterm birth is the leading cause of neonatal death,
and over half of term stillbirths are associated with
impaired fetal growth. Beyond the perinatal period, sur-
vivors of preterm birth and fetal growth restriction face
a range of long term adverse health outcomes through
infancy and childhood [1], and many adult diseases are
now recognised to have their origins in fetal life [2-4].
Accordingly, continued efforts are necessary to identify
interventions that may reduce the burden of preterm
birth, and improve in utero fetal growth.

Poorly controlled asthma during pregnancy has been
shown to be associated with an increased risk of preterm
birth, low birth weight, and pre-eclampsia [5,6]. This data
suggests that improved asthma control may be a means
of reducing these important perinatal outcomes and that
proper asthma management among pregnant women
should be regarded as a health priority. In general, they
should be managed in the same way as non-pregnant
women with asthma, with the exception their asthma
should be monitored at least monthly, as pregnancy can
have a significant effect on asthma control [7,8]. A lack
of knowledge amongst women regarding the risks of un-
controlled asthma during pregnancy is evident. Further-
more, there is a lack of confidence amongst health
professionals when deciding the best management strat-
egy for these women [9]. These concerns need to be
addressed, as a starting point to optimise asthma control
during pregnancy. Strategies to improve asthma manage-
ment during pregnancy are warranted.

Preventive asthma medications at regular doses have
been shown to be safe to use during pregnancy and the
risks of reduction or discontinuation of these medica-
tions are far worse [10,11]. Asthma guidelines around
the world strongly recommend that women continue
their asthma medications during pregnancy to maintain
adequate control [7,8,12-18]. However, women are still
choosing to cease their asthma medications during preg-
nancy, many without consulting their doctors [19-21].
Reasons for this include concern over using any medica-
tion use during pregnancy, a desire for alternative ther-
apies, perceptions of negative outcomes associated with
steroid use, lack of support and guidance from health
professionals regarding what to do with their asthma
medications and the risks of poorly controlled asthma
during pregnancy [22]. Moreover, women overestimate
the teratogenic risks of asthma medication especially the
steroid medications, with one report citing women per-
ceived a 42% teratogenic risk for oral corticosteroid ver-
sus 12% risk for inhaled corticosteroid [23].

Prescribers have also been shown to be hesitant to
prescribe and encourage use of asthma medications
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during pregnancy. Over a quarter of family physicians
have said they would instruct their pregnant patients to
decrease or discontinue asthma medication during preg-
nancy, when asthma was well controlled by current ther-
apy [9], potentially jeopardizing asthma control. Pregnant
women are also less likely to be treated with systemic cor-
ticosteroids for acute asthma exacerbations than non-
pregnant women (50.8% versus 72.4%) [24].

The uncertainty and anxiety surrounding medication
use and asthma control during pregnancy emphasise the
crucial role of doctors, pharmacists and midwives in en-
suring patient adherence to asthma medications during
pregnancy and educating them on the risks of uncon-
trolled asthma during pregnancy. A collaborative ap-
proach between the pregnant women, doctors, midwives
and pharmacists is needed to maintain adequate asthma
control. Monthly monitoring has been recommended by
guidelines [25] to maintain optimal asthma control as
different stages of pregnancy can have an effect on
asthma control [8]. We aim to test an intervention that
allows for regular patient self-monitoring and a multidis-
ciplinary health professional approach for asthma man-
agement during pregnancy; if successful it could justify
funding for more support services for these women.

There also needs to be more detailed guidelines and
objective measures for monitoring lung function for the
treatment of pregnant women with asthma. The exhaled
fraction of nitric oxide (FeNO) has been investigated as
a marker for asthma control during pregnancy, but is ex-
pensive and not easily accessible [26]. Forced Expiratory
Volumes in one and six seconds (FEV,/FEV,) has shown
to be effective in detecting airway obstruction in the eld-
erly and could be helpful in pregnancy [27]. FEV,/FEVg
may be a way of differentiating the shortness of breath
associated with pregnancy from worsening asthma
symptoms and a more convenient and affordable way of
monitoring and guiding therapy in pregnant asthmatic
women.

Objective

To determine whether a multidisciplinary appreach in-
volving asthma education and regular monitoring during
pregnancy will decrease asthma exacerbations with asso-
ciated maternal and perinatal benefits. We hypothesis
that the intervention group will have a better mean
asthma control score than the control group at three
and six months.

Methods/design

Study design

This is a single-blinded parallel-group randomized con-
trolled pilot trial which will be conducted in the antenatal
setting. It will test and evaluate a Multidisciplinary Ap-
proach to Management of Maternal Asthma (MAMMA®)



Chapter 6 Randomised controlled trial - THE PROTOCOL

Lim et al. BMC Public Health 2012, 12:1094
http//www.biomedcentral.com/1471-2458/12/1094

which will involve education and regular monitoring by
patients and their health professionals. The flow of the
study design is outlined in Figure 1. Recruited partici-
pants, stratified by disease severity, will be allocated to the
intervention or the usual care group in a 1:1 ratio. Both
groups will be followed prospectively throughout preg-
nancy, and outcomes will be compared between groups at
three and six months from baseline to evaluate the effect-
iveness of this intervention.

Inclusion and exclusion criteria

All pregnant women with asthma attending antenatal
outpatient clinics who are in their first or second trimes-
ter, and who can communicate in English will be consid-
ered. Patients who are under the age of 18 years or who
have not had asthma symptoms (wheeze, chest tightness
and/or use of their reliever asthma medication) in the
last year will be excluded. Participants who are also un-
likely to meet the demands of the trial will be excluded
(e.g. planning to relocate during the trial). Furthermore,
participants who were previously involved in our previ-
ous qualitative exploratory study conducted at the same
maternity hospital, titled “Asthma during pregnancy; the
experiences, concerns and views of pregnant women
with asthma” [22] will also be excluded. Lastly, in the
event of a miscarriage or termination of pregnancy, the
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participant will be excluded from the trial. Participant
characteristics will be described in Table 1.

Recruitment

Participants will be recruited from antenatal clinics of
two major Victorian women’s hospitals. Four recruit-
ment methods will be used to ensure the sample size is
reached efficiently:

1. Pregnant women who have self reported asthma will
be approached at their antenatal outpatient
appointment.

2. Advertisement posters publicising the trial will be
placed in the outpatient department alongside an
‘expression of interest’ box where participants can
leave their contact details. Study packs (including an
explanatory statement with an expression of interest
form and a reply paid envelope) will also be available
in the outpatient department so potential
participants can take the information home to read
and post back expression of interest forms.

3. Midwives will also be asked to help identify eligible
pregnant women with asthma during their first
outpatient visit. They will be asked to approach any
woman who has indicated they are asthmatic and
hand them a study pack, which will be available in
the outpatient department.

‘ Assessed for eligibility (n= ) ‘

Excluded (n= )
» Mot meeting inclusion criteria (n= )

Randomized (n= )

+ Declined to participate (n= )
+ Other reasons (n= )

Allocated to intervention group (n= )

Last to follow-up (miscartied, termination of
pregnancy, not contactable) (n= )

Discontinued intervention (withdrawal} (n= )

Analysed (n= )
+ Excluded from analysis inclusive of lostta

l [ Allocation | l

Allocated to control group (n= )

D\soontlnued intervention {withdrawal) (n= )

[ 1 Analysed (n= )
Analvsls + Excluded from analysis inclusive of lost to

Lost to follow-up (miscarried, termination of
pregnancy, not contactable) (n= )

follow up and withdrawals (valid for only per
protocol analysis) (n= )

Figure 1 Participant flow diagram.

fallow up and withdrawals (valid only for per
protocol analysis) (n= )
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Table 1 Demographic and clinical characteristics of the
study population at baseline

Control
group (n=30)

Intervention
group (n=30)

Characteristic

Patient information

Age in years Mean [SD]

Parity

Gravidity

Gestational age at first visit in weeks
Mean [SD]

Height in cm kean [SD]

Adherence Score Median [IOR]

Ethnicity

Australian

Arabic

Asian

European

Other

Asthma severity'

Intermittent to Mild

Moderate to Severe

Asthma medication

SABA only

ICS+5ABA

ICS/LABA + SABA

FEY, in litres Mean [SD]

FEV, %predicted Mean [5D]

FEVi/FEVs Mean [S0]

Co-morbidity

Gestational diabetes

Hypertension in pregnancy

Anxiety/depression

Other

Srmokers

Health Care Concession Card holders

ICS - inhaled corticosteroid, LABA- Long acting beta agonist, SABA - short
acting beta agonist.

“Asthma severity classified by National Asthma Handbook [28].

Values are given as number (percentages) unless specified.

4. A list of pregnant asthmatic women who have had
their first outpatient visit will be generated weekly
from the medical records database which stores
antenatal information for all hospital patients. Study
packs will be posted to the women who are on the
weekly list.

Written informed consent will be obtained from all par-
ticipants. All participants will be over the age of 18 years
and will have competency to consent. During the recruit-
ment phase, each participant will be asked to nominate
her preferred family physician (general practitioner) to be
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involved in the trial who will be the lead clinician respon-
sible for her asthma management during pregnancy.

Group allocation

Participants will be asked basic questions to determine
their asthma severity in accordance with the National
Asthma Council Management Handbook [28] classifica-
tions. Participants will be stratified into two groups: mild
intermittent asthmatics and moderate-severe persistent
asthmatics. Within these two strata, block randomization
using random blocks of four and six will be conducted
using the sealed opaque envelope method. A random se-
quence of numbers will be generated using the Random
allocation software program™ by an external researcher
who is not part of the research team. Only this researcher
will be aware of the allocation sequence. Numbered envel-
opes will be opened by the leading investigator AL to allo-
cate participants to the usual care group (UCG) or the
multidisciplinary care group (MCG) at time of recruit-
ment and will enrol the participant into the study. Stratifi-
cation and block randomization are included to ensure a
balance of asthma severities between groups and an even
number of participants per group. Outcome assessors will
be blinded to participant group allocation.

Intervention (MCG participants)

The Multidisciplinary Approach to Management of Ma-
ternal Asthma (MAMMA®) intervention will embrace a
collaborative approach involving the participant’s family
physician, pharmacist and asthma educator. Details of
the intervention are described in Figure 2. Asthma edu-
cation, monitoring, feedback and follow-up are integral
components of the monthly intervention. Every month,
participants in the intervention group will be contacted
by the trial’s nominated pharmacist for an hourly session
to assess their asthma control by administrating the
Asthma Control Questionnaire (ACQ) [29] and a short
data collection form which inquires about oral cortico-
steroid use, asthma related hospital admissions, days off
work and preventer to reliever use ratio. The ACQ states
that an increase in a score of 0.5 is a clinically significant
deterioration of asthma control [29]. The trial pharma-
cist will provide feed back to the participant’s nominated
family physician if the ACQ score has increased by 0.5
or greater and if there has been a documented exacerba-
tion since the last monthly visit. The pharmacist and
family physician will then collaborate on appropriate
step up therapy for the participant. It is anticipated that
this close monthly monitoring will maintain the partici-
pant’s asthma under closer control during pregnancy.
Each participant in the MCG will be given a handheld de-
vice (PiKo-6) to use as they please for home monitoring of
lung function and instruction in the use of PiKo-6. They
will also receive pharmacist led medication management
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Potential participant identified

Farticipant to consent & nominate a family physician

!

Baseline asthma assessment & randomization

Intervention (MCG)
* Full baseline assessment
* Asthma education session
* Medication management

review
= “Asthma and Health

Pregnancy Brochure"
* Free Piko-6 meter

Control (UCG)

* Full baseline assessment
= “Asthma and Health
Pregnancy Brochure”

l

Follow up at three and six months

ACQ score <2 prompts referral

Monthly monitoring

Documented exacerbation?

vYes = No vres

l

Refer No action Refer

Increase in ACQ score of 0.5
from last assessment?

No action

[s]

Observational monthly FEV./FEV.monitoring

l

| Check medical records for secondary outcomes

Figure 2 MAMMA® study design.

review at the beginning of the trial, periodic review of in-
haler device technique by asthma educator, trigger avoid-
ance and smoking cessation support (if relevant). The
MCG will also have their FEV/FEV, measured monthly
during the trial. Adherence and uptake of the intervention
will be described in Table 2.

Table 2 Adherence to intervention by intervention and
control groups

Intervention Control
group n{%) group n{%)

No. of reviews recommended by
intervention pharmacist

No. of asthrna action plans up taken

MNo. of recommended medication
changes up @aken
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Control (UCG participants)
The contrel group will receive usual medical care; this
normally includes their regular antenatal visits ranging
from weekly to monthly depending on trimester and
other complications. They will not receive the interven-
tion, any additional menitoring or education sessions
like participants in the MCG. If during follow ups at
three and six months, their asthma control becomes a
concern (2 or more documented exacerbations without
resolution (i.e. increasing preventer dose) since prior as-
sessment or their ACQ score exceeds 2, the participant
and their family physician will be notified (with partici-
pant permission). This notification will be taken into ac-
count when we do the analysis.

Both groups will be given a summarised version of the
“Asthma and Healthy Pregnancy” brochure from the
Asthma Foundation of New South Wales, Australia
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which is a pamphlet on basic asthma facts to avoid un-
fair disadvantage to participants in the control group
and to minimise the risks of poorly controlled asthma.

Outcomes

The primary outcome of the trial will be the ACQ score.
It is hypothesised that the MCG will have a higher average
ACQ score than the UCG at 3 and 6 months. Secondary
outcomes will include asthma-related hospital visits and
days off work, oral corticosteroid use and preventer to re-
liever use ratio. Pregnancy outcomes to be collected will
be the development of antenatal complications, such as
hypertensive disorders of pregnancy, antepartum haemor-
rhage, gestational diabetes and gestational age at delivery.
Neonatal outcomes will include gestational age and birth
weight percentile, Appearance Pulse Grimace Activity and
Respiratory (APGAR) scores, admission to neonatal inten-
sive care or special care nursery, mode of delivery and any
postnatal complications. The study is not powered to as-
sess the effect of the intervention on pregnancy and neo-
natal outcomes; however, these outcomes will still be
documented as there is an abundance of information
available highlighting poorly controlled asthma during
pregnancy leading to maternal and perinatal hazards.
Results of outcomes will be described in Table 3.

Follow up

ACQ scores, asthma-related hospital visits and days off
work, oral corticosteroid use and preventer to reliever
use ratios will be compared at three and six months be-
tween groups. Both groups will be assessed using the
same data collection form at 3 and 6 months (once in
their second trimester and once in their third trimester)
and the results will be compared. The assessor collecting
the data at three and six months in both groups will be
different from the intervention pharmacist and will be
blinded to participant group allocation. The assessor will
not be given any clinical information about each partici-
pant and will be unaware of the study protocol (includ-
ing details of the intervention) just in case a participant
inadvertently discloses details to the assessor. Pregnancy
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and neonatal outcomes will be confirmed via medical
records shortly after delivery.

Sample size calculation

This is a pilot study, however sample size was still calcu-
lated to guide recruitment. Using a conservative stand-
ard deviation of 0.66, to detect a change in ACQ score
of 0.5 or more between groups,[18] a sample size of 29
per arm would have 80% power with a two sided 5% sig-
nificance level assuming the two variances are the same.
To allow for 20% attrition, 35 participants will be
recruited in each arm.

Data analysis

The primary analysis will be intention to treat. Per
protocol analyses will also be conducted. The baseline
characteristics of participants in the intervention and
control groups will be compared using Chi-square, Stu-
dent t-test or Mann—Whitney tests if distributional
assumptions are not satisfied. ACQ scores at baseline,
three and six months will be compared using Mann—
Whitney test. Secondary outcomes will be listed as de-
scriptive statistics and analysed using similar tests.
FEV,/FEV¢ trends will be described as these are observa-
tional data only. Sensitivity and predictive validity of the
ACQ would also be investigated.

Ethics

This trial has been approved by the Mercy Health Re-
search Ethics Committee, The Royal Women's Hospital
Research Ethics Committee and Monash University
Human Research Ethics Committee. The trial has also
been registered with the Australian and New Zealand
Clinical Trial Registry ACTRN12612000681853.

Discussion

The proposed intervention has the potential to improve
health outcomes in pregnant women with asthma, by re-
ducing the incidence and severity of maternal exacerba-
tions, and potentially reducing the perinatal morbidity
associated with preterm birth and impaired fetal growth.
These interventions have the potential to reduce health

Table 3 ACQ scores and asthma outcomes at Baseline, 3 and 6 months

Baseline At 3 months At 6 months
Result Intervention Control Intervention Control Intervention Control
group (n=30) group (N=30) group (n=30) agroup (nh=30) group (N=30) group (n=30)
ACO score

Mo. of asthma related hospital visits

Days off work

Mo of days of asthma related oral corticosteroid use

Preventer to reliever ratio

Walues are given as mean (SD) or number (percentages).
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care costs through fewer asthma-related unplanned
medical and emergency department visits for pregnant
women. In addition, the costs associated with poor preg-
nancy and neonatal outcomes that can result from
poorly controlled asthma ie. pre-term births and low
birth weight babies (parenteral nutrition costs, Neonatal
Intensive Care admissions, assisted wventilation etc.)
would be reduced. The interventions could also have a
positive impact on the health of future generations. If the
proposed intervention is successful and cost-effective, it
may justify additional support services for pregnant
women with chronic health conditions such as asthma.
These support services could readily be made available
and accessible in the community as well as hospital
settings.

The trial is also the first to investigate the use of
FEV/FEV¢ monitoring during pregnancy. This trial is
powered to assess the primary asthma symptom-related
endpoint, but not sufficient enough to draw conclusions
in regards to maternal and perinatal outcomes. It has
been expressed that it is difficult to distinguish between
the shortness of breath associated with pregnancy and
the airway obstruction associated with asthma [22]. Ob-
servational findings from this trial could help examine
patterns and trends of FEV/FEV, values. It is suggested
that overweight individuals have a lower FEV, and the
expanding uterus during pregnancy may further reduce
this by decreasing lung volumes [30]. However, signifi-
cant changes in FEV, coupled with reduced FEV,/FEV,
ratios are likely to be due to deteriorating asthma
control.

Moreover, as the lung function of a pregnant woman
differs from that of a non-pregnant woman [30], a target
range for FEV/FEV,; measurements during pregnancy
could be identified and prompt further research in using
this ratio as a marker for asthma control during preg-
nancy. FEV/FEV could be a simple and easier method
of assessing asthma control and help prescribers better
distinguish between asthma symptoms and the shortness
of breath associated with pregnancy. Women will have
the convenient option of monitoring their asthma at
home using a handheld spirometer and adjusting therapy
or management according to an individualised asthma
action plan.

Conclusion

The MAMMA trial will investigate the role of partici-
pant self-monitoring and multidisciplinary team care in
the management of asthma during pregnancy. The use
of FEV,/FEV, as a measure of lung function in preg-
nancy will also be explored. Empowering women to take
control of this common chronic health condition and a
multidisciplinary approach to management could poten-
tially reduce the burden of asthma during pregnancy.
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Chapter7 Randomised controlled trial - RESULTS PAPER

Chapter 7: Multidisciplinary approach to management of maternal
asthma (MAMMA©): A randomised controlled trial

RESULTS

(Phase 4)

7.1 Preamble
A pharmacist-led Multidisciplinary Approach to Managing Maternal Asthma (MAMMA) in

pregnancy was developed, incorporating education and regular monitoring. Evaluation of
the efficacy of the intervention was by a randomised controlled trial. This chapter presents

the results of the MAMMA trial.
What this manuscript adds to current knowledge

With many women highlighting the lack of support from health professionals in regard to
asthma management, the multidisciplinary approach would appear to be appropriate for
improving maternal asthma control. By publishing the results in Thorax (or another
respiratory or obstetric journal), the success of this intervention could be widely
disseminated, and could justify more support services (e.g. antenatal asthma clinics run by

pharmacist-midwife teams) for these women.

Relaying the results to key stakeholders such as hospital administrators, The National
Asthma Council and Asthma Australia, pregnancy advice hotlines and organisations such as
the Society of Hospital Pharmacists and the Pharmaceutical Society of Australia, could
encourage more support and services for managing maternal asthma and stimulate policy

changes to allow for pharmacist-led asthma antenatal clinics.

In addition, presenting the results locally and internationally and publishing them in high
impact journals will promote awareness for better asthma management during pregnancy.

This trial was conducted as a pilot study and has been shown to be practical and efficacious.
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Future research could involve expanding the trial by increasing the sample size and duration
of follow-up to demonstrate improvements in maternal and perinatal outcomes. There is
already interest from one of the maternity hospitals in Melbourne in adopting this model of
care for pregnant women with asthma. Intervention studies in pregnant women with
asthma are few and far between and this trial could boost the interest of researchers to

conduct more trials in this area.
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Multidisciplinary Approach to Management of Maternal Asthma
(MAMMA®): A Randomised Controlled Trial

A Lim, K Stewart, M Abramson, S Walker, C Smith, J George

Abstract:

Background: Uncontrolled  asthma  during
pregnancy is associated with maternal and
perinatal hazards.

Objective: The aim was to evaluate a pharmacist-led
intervention directed at improving maternal
asthma control involving multidisciplinary care,
education and regular monitoring to help reduce
these risks.

Design: A randomised controlled trial allocated
participants to either an intervention or usual care
group and followed them prospectively throughout
pregnancy.

Setting: Antenatal clinics of two major Victorian
Maternity Hospitals, Australia.

Participants: ~ Sixty pregnant women <20 weeks
gestation who have used asthma medications in the
past year were recruited.

Main outcome measures: The primary outcome was
Asthma Control Questionnaire (ACQ) score.
Secondary outcomes were asthma-related oral
corticosteroid use, hospital admissions, emergency
visits and days off work. Mean changes in ACQ
scores from baseline were compared between
groups at 3 and 6 months to evaluate intervention
efficacy.

Results: The ACQ score in the intervention group
(n = 29) decreased by mean (SD) of 0.46 (1.05) at 3
months and 0.89 (0.98) at 6 months. The control
group (n = 29) had a mean decrease of 0.15 (0.63) at
3 months and 0.18 (0.73) at 6 months. The
difference between groups, adjusting for baseline,
was -0.22 (95%CI: -0.54 to 0.10) at 3 months and -
0.60 (-0.85 to -0.36) at 6 months. The difference at 6
months was statistically significant (p<0.001) and
clinically significant (>0.5). No asthma-related oral
corticosteroid use, hospital admissions, emergency
visits or days off work were reported during the
trial.

Conclusion: A multidisciplinary model of care for
asthma management involving education and
regular monitoring could potentially improve
maternal and perinatal outcomes and be widely
implemented in clinical practice.

Trial registration: The trial was registered with the
Australian and New Zealand Clinical Trial Registry
ACTRN12612000681853 June 2012.

Keywords: Asthma, Pregnancy, Antenatal
Multidisciplinary, Intervention

Care,
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Preterm birth and intrauterine
growth restriction remain leading
contributors to perinatal mortality
and morbidity. Beyond the perinatal
period, survivors of preterm birth
and fetal growth restriction face a
range of long term adverse health
outcomes through infancy and
childhood.* Many adult diseases are
now recognised to have their origins
in fetal life.>* Asthma is among the
most common medical conditions
affecting pregnant women, with the

prevalence reported to be up to 12%
6

in some countries.’ Poorly
controlled asthma and asthma
exacerbations during  pregnancy

have been shown to be associated
with an increased risk of preterm
birth, low birth weight, and pre-
eclampsia.”® These data suggest that
improved asthma control may be a
means of reducing those important
adverse perinatal outcomes and that
proper asthma management among
pregnant women should be regarded
as a leading priority in antenatal
care.

Anti-inflammatory asthma
medications at regular doses have
been shown to be safe to use during
pregnancy and the risks of reduction
or  discontinuation  of  these
medications are far worse.” °
Asthma guidelines around the world
strongly recommend that women
continue their asthma medications
during pregnancy to maintain
adequate  control.**™®  However,
some women cease their asthma
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medications during pregnancy, many without
consulting their doctors.?*** Reasons for this
include concerns about using any medication
during pregnancy, a desire for alternative
therapies, perceptions of negative outcomes
associated with ‘steroid’ use, and lack of
support and guidance from health
professionals regarding what to do with their
asthma medications and the maternal and
perinatal risks of poorly controlled asthma.?
Moreover, women overestimate  the
teratogenic risks of asthma medication,
particularly steroid medications. One report
found 42% of women perceived a teratogenic
risk when using oral corticosteroids during
pregnancy versus 12% in relation to inhaled
corticosteroids.*

Prescribers have also been shown to be
hesitant to prescribe and endorse use of
asthma medications during pregnancy. Over a
quarter of family physicians would instruct
their pregnant patients to decrease or
discontinue asthma  medication during
pregnancy, when asthma was well controlled
by current therapy,” potentially jeopardising
asthma control. Pregnant women are also less
likely to be treated with systemic
corticosteroids for acute asthma
exacerbations than non-pregnant women
(50.8% versus 72.4%).%°

It is generally recommended that pregnant
women with asthma should be managed in
the same way as non-pregnant women,
except that more frequent monitoring is
necessary since pregnancy can have a
significant adverse impact on asthma
control.*®'® Women tend to underestimate the
risks of uncontrolled asthma during
pregnancy. 2 Primary care clinicians, trying
to balance optimising control  with
minimising fetal exposure to medication, lack
confidence in optimal management regimens
in pregnancy.” Education is thus a crucial
component of any intervention to optimise
asthma management in pregnancy.
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The uncertainty and anxiety surrounding
medication use and asthma control during
pregnancy emphasise the crucial role of
doctors, pharmacists and midwives in
ensuring patient adherence to medication
regimens during pregnancy and educating
them on the risks of uncontrolled asthma
during pregnancy. Only two interventional
studies aimed at improving asthma control in
pregnant women have been conducted.”’ %
Using the positive results of these trials, the
present study was designed to investigate the
feasibility of a more practical and sustainable
option for routine care. The aim was to test
an intervention that incorporated regular
patient self-monitoring and a
multidisciplinary health professional
approach to asthma management during
pregnancy.

Objective

The aim was to evaluate the effectiveness of
a Multidisciplinary Approach to
Management  of Maternal Asthma
(MAMMA®). It was hypothesised that
participants  receiving the MAMMA®
intervention would have better asthma
control than those receiving usual care at 3
and 6 months from baseline.

Methods

TRIAL DESIGN

The trial was a single-blinded randomised
controlled trial conducted in the antenatal
setting of the two largest maternity hospitals
in  Victoria, Australia. It evaluated
MAMMA?®, which involved education and
regular monthly follow-up of maternal
asthma. The study design and follow up of
participants are outlined in Figure 1. Full
trial protocol can be accessed at
http://www.biomedcentral.com/1471-
2458/12/1094 .
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Figure 1. MAMMA?® study design
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PARTICIPANTS

All pregnant women, up to 20 weeks
gestation, with asthma attending antenatal
outpatient clinics, who could communicate in
English, were considered. Patients under the
age of 18 years or who had no asthma
symptoms (wheeze, chest tightness and/or
use of reliever asthma medication) in the
previous 12 months were excluded. Those
who were unlikely to meet the demands of
the trial (e.g. planning to relocate) were also
excluded. Potential  participants  were
approached AL for recruitment while waiting
for their antenatal appointments.
Identification of potential participants was
through advertisement posters, referrals from
midwives or doctors, and screening of
medical records. During the recruitment
phase, each participant was asked to
nominate her preferred family physician to be
involved in the trial, who would be the lead
clinician responsible for asthma management
during pregnancy. General demographics,
medication history, asthma history, obstetric
history and treatment adherence (using the
Beliefs and Behaviour Questionnaire®), were
collected AL at baseline.

RANDOMISATION

Asthma  severity was determined in
accordance with the National Asthma
Council classification®®. Participants were
stratified into two groups: mild-intermittent
asthmatics and moderate-severe persistent
asthmatics. Within these two strata,
participants were block randomised using
random blocks of four and six and the sealed
opaque envelope method. Numbered
envelopes were opened by AL to allocate
participants to the usual care group (UCG) or
the multidisciplinary care group (MCG).
Stratification and block randomisation were
included to ensure a balance of asthma
severity between groups and an equal humber
of participants per group.
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INTERVENTION (MCG participants)
MAMMA® was a multidisciplinary
pharmacist-led intervention, which included
asthma education, monitoring, feedback and
follow-up as integral components of the
monthly intervention. At baseline, the trial
pharmacist (AL, an accredited asthma
educator) conducted a review of medications
(prescription and over-the-counter) including
inhaler device technique, offered advice on
trigger avoidance and provided smoking
cessation support, if relevant. In addition,
every month, participants in the intervention
group were contacted by the trial pharmacist
to assess their asthma control using a short
data collection form that included the
Asthma Control Questionnaire (ACQ)*, oral
corticosteroid use, asthma-related hospital
admissions, days off work and any recent
changes to pharmacotherapy. An increase in
ACQ score of 0.5 or more suggested a
clinically significant deterioration of asthma
control.*" The trial pharmacist contacted the
participant’s nominated family physician if
the ACQ score had increased by >0.5 and/or
there had been a documented exacerbation
since the last monthly visit. The pharmacist
and family physician collaborated on
appropriate  step-up therapy for the
participant. This close monthly monitoring
aimed to maintain the participant’s asthma
well controlled during pregnancy. In
addition, to encourage home monitoring of
lung function, each participant in the MCG
was given a handheld portable, electronic
spirometer (PiKo-6, Nspirehealth®, USA) for
measuring FEV,;, FEV,s and FEV,/FEV,
daily. Participants were given instructions to
contact the trial pharmacist if their lung
function deteriorated (FEV,/FEV<0.75).

CONTROL (UCG participants)

Members of the control group received usual
antenatal care, and were also provided with
written information from The Asthma
Foundation on management of asthma in
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pregnancy.®® They did not receive the
additional monitoring or education sessions
offered to participants in the MCG, but were
assessed at 3 and 6 months using the ACQ. If
asthma control had deteriorated, evidenced
by two or more documented exacerbations
without increasing preventer dose since prior
assessment, or if their ACQ score exceeded
2, participants were advised to contact their
family physicians by study staff.

OUTCOMES

The primary outcome of the trial was the
change in baseline ACQ score at 3 and 6
months. Secondary outcomes included
asthma-related hospital visits, emergency
visits, days off work and oral corticosteroid
use. Pregnancy and neonatal outcomes were
also collected, but the trial was not powered
to assess these outcomes. These included
mode of delivery, gestational age and birth
weight centile, APGAR scores, admission to
neonatal intensive care or special care
nursery, the development of antenatal
complications, such as hypertensive disorders
of pregnancy, antepartum haemorrhage,
gestational diabetes, and any postnatal
complications.

FOLLOW UP

ACQ scores, asthma-related hospital
admissions, emergency visits, days off work
and oral corticosteroid use were assessed at 3
and 6 months by a research assistant blinded
to participant group allocation. Pregnancy
and neonatal outcomes were confirmed from
medical records shortly after delivery.

SAMPLE SIZE CALCULATION

Using a conservative standard deviation of
0.66, to detect a mean change in ACQ score
of 0.5 or more between groups,[18] a sample
size of 29 per arm was needed to provide
80% power with a two-sided alpha of 5%
assuming equal variance.
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STATISTICAL ANALYSIS

An intention to treat analysis was conducted
using SPSS® Version 20 (IBM, Armonk,
NY). P values less than 0.05 were
considered statistically significant.
Differences in the primary outcome at 3 and
6 months were compared between groups
using linear regression modeling adjusting
for baseline ACQ scores. Results are
presented as estimated differences with 95%
confidence intervals.

ETHICS
This trial was approved by Mercy Health
Human  Research  Ethics  Committee

(Approval no 12/13), The Royal Womens
Hosptial Human Research Ethics Committee
(Approval no. 12/22) and Monash University
Human  Research  Ethics = Committee
(Approval no. 2012000921). All participants
gave informed consent before taking part.
The trial was registered with the Australian
and New Zealand Clinical Trial Registry
ACTRN12612000681853 June 2012.

FUNDING
This project received no external funding.

Results

Sixty participants were recruited into the
trial. However, one participant from each
arm was lost to follow-up (Figure 2). At
baseline, the groups were well matched
(Table 1).

Participants were from a range of ethnic and
socioeconomic groups. All participants
reported that they were non-smokers or had
quit smoking upon confirmation of
pregnancy. At Dbaseline, 42/60 (70%)
participants revealed they were unaware of
the risks of poorly controlled asthma, and
19/60 (32%) reported ceasing or reducing
their medications since becoming pregnant;
16/60 (27%) (MCG:10, UCG:6) participants
reported ceasing their asthma medications
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since becoming pregnant and 3/60 (5%)
(MCG:1, UCG:2) reduced their medication
doses.  Asthma  exacerbations  during
pregnancy, but prior to trial commencement,
were reported by some participants. Of
women in the MCG, 23/30 (77%) received an
adjustment in their asthma management to
optimise control from the pharmacist-family
practitioner team; 3/30 (11%) required

Figure 2. CONSORT Participant flow diagram

initiation of a preventer, 8/30 (27%)
reinstatement of preventer, 4/30 (14%)
escalation of preventer dosage, 7/30 (23%)
initiation of an asthma action plan, and 1/30
(3%) referral to respiratory specialist.

Baseline ACQ scores improved (decreased)
at both three and six months for both
groups. (Table 2 and Figure 3).
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Table 1. Baseline participant characteristics

Characteristic MCG (n=30) UCG (n=30)
Demographic
Age (years) (Mean [SD]) 31.97 [4.33] 31.38 [5.14]
Ex-smokers (n [%]) 4[13.3] 6 [20.0]
Health care concession card holders (n [%]) 8 [26.6] 4[13.3]
Nulliparous (n [%]) 12 [40.0] 14 [46.6]
Highest level of education
Secondary (n [%]) 13 [43.3] 7 [23.3]
Tertiary (n [%]) 17 [56.7] 23 [76.7]
Ethnic background
Australian/ New Zealander (n [%]) 22 [73.3] 21 [70.0]
Asian (n [%]) 2[6.7] 4[13.3]
European (n [%]) 2 [6.7] 3[10.0]
Middle eastern (n [%]) 3[10.0] 2 [6.7]
South African (n [%]) 1[3.3] 0[0.0]
Other medical conditions
Anxiety/ depression (n [%]) 1[3.3] 1[3.3]
Thyroid disorders (n [%]) 1[3.3] 2[6.7]
GORD (n [%]) 1[3.3] 1[3.3]
Asthma History
Asthma medications
SABA only (n [%]) 11 [36.7] 16 [53.3]
SABA + ICS (n [%]) 5[16.7] 3[10.0]
SABA + ICS + LABA (n [%]) 13 [43.3] 11 [36.7]

Changes made to medication regimen during pregnancy (prior to trial entry)

Ceased asthma medications 10 [33.3] 6 [20.0]
Reduced current asthma medication 1[3.3] 2 [6.6]
dosage
Possessed current asthma management 2 [6.6] 1[3.3]
plan
Baseline adherence score” (Median [IQR]) 10 [8,13.5] 9[7.75,13.0]
Spirometry
FEV, (L) (Mean [SD]) 2.68 [0.69] 2.39[0.75]
FEV, % predicted (Mean [SD]) 82 [19] 77 [22]
FEV,/FEVg (Mean [SD]) 0.78 [0.15] 0.79[0.12]
Asthma exacerbations during current pregnancy
(prior to trial entry)
Asthma-related hospital visit (n [%]) 4[13.3] 1[3.3]
Course of oral corticosteroids (n [%]) 3[10.0] 2 [6.6]
Asthma-related days off work (n [%]) 6 [20.0] 3[10.0]

FEV,=Forced Expiratory Volume in one second; FEVg=Forced Expiratory Volume in six seconds; GORD= Gastro-
oesophageal reflux disease; ICS=inhaled corticosteroid; LABA=long-acting beta agonist; MCG=Multidisciplinary Care
Group; SABA=short-acting beta agonist; UCG=Usual Care Group
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Table 2: Primary outcome data: ACQ scores at baseline, 3 months and 6
months

Time of ACQ score MCG (n=29) UCG (n=29)
(Mean [SD]) (Mean [SD])

Baseline 1.43[0.93] 1.28 [0.95]
3 months 0.96 [0.56] 1.13 [0.86]
6 months 0.54 [0.32] 1.10 [0.67]

ACQ= Asthma Control Questionnaire; MCG=Multidisciplinary Care Group; UCG=Usual Care Group

Figure 3. Mean Asthma Control Questionnaire scores and 95% confidence
intervals

15

Asthma Control Questionnaire Score
1
|
e

I

" |

MCG, base MCG, 3mnths MCG, 6mnths UCG, base UCG, 3mnths UCG, 6mnths
95% confidence intervals

The ACQ score in the intervention Furthermore, all participants in the
group decreased by mean (SD) of 0.46 intervention group had an ACQ score
(1.05) at 3 months and 0.89 (0.98) at 6 <1.5 indicating adequately controlled

months.  The control group had a oL\ i
mean decrease of 0.15 (0.63) at 3 asthma, as opposed to 20/29 (69%) in

months and 0.18 (0.73) at 6 months. the _UCG' '_\IO_ new asthma-relf_at_ed
The difference in ACQ scores between hospital admissions, emergency Vvisits
groups, adjusting for baseline ACQ, or oral corticosteroid use were
was significant at 6 months, but not at reported in either group during the
3 months (Table 3). trial.
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Table 3: Primary analysis: Mean change in baseline ACQ score at 3 and 6
months and the difference in mean change between groups adjusted for

baseline ACQ

Change in Change within group Difference between groups adjusted for
ACQ score MCG (n=29) UCG (n=29) baseline ACQ
(Mean [SD]) (Mean [SD]) Mean difference  95%Cl  P-value
3 months - -0.46 [1.05] -0.15 [0.63] -0.22 (-0.54 t0 0.10) 0.2
baseline
ACQ
6 months - -0.89 [0.98] -0.18 [0.73] -0.60 (-0.85t0-0.36) <0.001
baseline
ACQ
ACQ= Asthma Control Questionnaire; MCG=Multidisciplinary Care Group; UCG=Usual Care Group
Perinatal outcome data are shown in Table Larger studies are needed to

4. The intervention did not show any
difference in mean birth weight, mean
gestational age, mode of delivery, APGAR
scores or incidence of congenital
malformations and low birth weight babies.
No pregnancy complications arising from
asthma control were reported in either group
during the trial.

Discussion

This study has shown that a straight-
forward, low cost and well-tolerated
intervention — comprising education,
surveillance and multidisciplinary
management — can successfully overcome
barriers to asthma management in
pregnancy, translating into improved asthma
control in pregnancy. Our findings add to
knowledge in this area and have addressed
some of the limitations of the previous trials
2728 targeting pregnant women with asthma.
This is a simple, low cost model of care that
could be easily implemented in antenatal
settings with minimal additional resources.
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demonstrate that these improvements
translate to improved maternal and
perinatal outcomes.

An asthma education programme was
developed and tested by Murphy et
al.” delivered in an antenatal clinic
setting, that involved education and
improving self-management skills in a
single group study. The intervention
was well received and produced
significant improvements in self-
management skills in women with
mild, moderate and severe asthma.
Nonadherence to inhaled
corticosteroids dropped from 40% to
21%, inadequate inhaler technique
decreased from 16% to 4% and asthma
medication knowledge increased from
58% to 95%.2” This uncontrolled study
showed a simple educational
programme could benefit asthma

management during pregnancy, but it
did not have anv formal assessment nf
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Table 4: Perinatal outcome data

Outcome MCG (n=29) UCG (n=29)
Neonatal data
Male (n [%]) 18 [62.1] 15 [51.7]
Birth weight (g) (Mean [SD]) 3456.2 [664.6] 3448.4 [627.8]
Gestation (weeks) (Mean [SD]) 38.9[1.6] 38.9[2.9]
Head circumference (cm) (Mean [SD]) 34.7 [1.8] 35.2 [1.7]
Length (cm) (Mean [SD]) 50.8 [2.7] 51.3[2.0]
APGAR scores
At 1 minute (Mean [SD]) 8.5[1.1] 7.8 [1.7]
At 5 minutes (Mean [SD]) 9.1[0.5] 8.8[0.9]
Admission to NICU or SCN (n [%]) 3[10.3] 2 [6.8]
Premature (<37 weeks) (n [%]) 3[10.3] 2 [6.9]
Low birth weight (<10th centile for gestational 1[3.4] 1[3.4]
age)
(n [%])
Congenital malformations (n [%]) 0[0.0] 0[0.0]
Delivery data
Mode of delivery
Vaginal delivery (n [%]) 21[72.4] 20 [69.0]
Emergency caesarean (n [%]) 2 [6.9] 4[13.8]
Elective caesarean (n [%]) 6 [20.7] 5[17.2]
Complications
Hypertension during pregnancy (n [%]) 2 [6.9] 0[0.0]
Gestational diabetes (n [%]) 2 [6.9] 0[0.0]
Macrosomia (n [%]) 1[3.4] 0[0.0]

This dataset also includes one set of twins in the UCG — in this case, the data of the larger twin was included.
MCG=Multidisciplinary Care Group; NICU= Neonatal Intensive Care Unit; SCN= Special Care Nursery;

UCG=Usual Care Group

asthma control. Furthermore, women
were not monitored regularly throughout
pregnancy as recommended. A more
complex intervention targeting doctors
was designed by Powell et al.®® which
involved monitoring asthmatic women
using an algorithm based on the fraction
of exhaled nitric oxide (FENO) - a
marker of airway inflammation. The
intervention reduced exacerbations by
50% compared to a symptom-based
algorithm.  Although  FgNO-guided
management was found to be efficacious
and safe, it may not be a viable option
for routine antenatal care due to
operational and maintenance costs.
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Two major barriers to optimising
management of asthma in pregnancy
were identified: 70% of women were
unaware of the hazards of poorly
controlled asthma and 32% ceased or
changed medications during
pregnancy without discussing with
their health professionals. Overall, our
participants appreciated the support
and advice they received regarding
their asthma management.

Asthma is often ignored during
pregnancy as other health conditions
take priority; however, asthma causes
much anxiety in affected patients.”**
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Recruiting participants from the antenatal
clinics in their first trimester was a challenge
as the majority of pregnant women do not
present until late first trimester or early
second trimester. By this time many
participants had already made incorrect
management decisions regarding their asthma
(e.g. ceasing asthma medications), which
could have affected asthma control at
baseline. Severely uncontrolled asthma in the
control group (ACQ>2) was brought to the
attention of participants, who were advised to
get their asthma reviewed by their family
physician — this occurred on two occasions at
the three month assessment. However, at the
six month assessment neither of these
participants had followed that advice.

A trial (Hawthorne) effect might have
influenced our outcomes, especially those
self-reported by participants. However,
assessments of primary outcomes were made
by independent research assistants who were
not involved in the care of participants and
were blinded to group allocation. General
improvement in asthma control in the last
four weeks of gestation has been reported®; a
third of women naturally have their asthma
improve during pregnancy.®* We could not
establish any natural influences on asthma
control amongst our participants and assumed
that randomisation has balanced this variable
across groups. The study was not powered to
detect any differences in perinatal or neonatal
outcomes, or health resource utilisation. The
intervention was admittedly time intensive
but this can be reduced by incorporating this
model into routine antenatal care and use of
technology.

The MAMMA?® intervention has the potential
to reduce health care costs throuah fewer
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asthma-related unplanned medical and
emergency department visits for pregnant
women, and costs associated with poor
perinatal outcomes resulting from poorly
controlled asthma. Larger multicentre studies
powered to detect improvements in other
maternal and perinatal outcomes and cost-
effectiveness are warranted. Future studies
should also investigate the use of technology
(e.g. mobile phone-based applications) to
minimise burden on the health professionals
and to facilitate participant acceptance.
Positive results from such studies would
convince policy makers and ensure more
support  for  multidisciplinary  asthma
management in antenatal settings.

Conclusion

The MAMMA® trial has shown that actively
managing asthma through education and
regular monitoring using a pharmacist-led
multidisciplinary team can improve asthma
control during pregnancy. Empowering
women to take control of this common
chronic health condition and providing them
with more support services will reduce the
burden of asthma during pregnancy and
potentially reduce poor perinatal outcomes
associated with exacerbations.

The authors would like to thank all the
participants and the following research
assistants and collaborators: Paul
Drinkwater, Gabrielle Fleming, Sreeja
Sudhakaran, Denise Van den Bosch, Jessica
Webster, Lisa Wolke and Swee Wong.
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Chapter 8: Summary of research findings and
conclusions

8.1 Overall summary of the research findings
Exploration of factors that influence maternal asthma management, such

as medication safety, has been valuable in developing an intervention to

help improve asthma control during pregnancy.

The systematic review highlighted that women should not refrain from
taking their asthma medications during pregnancy if necessary for
adequate asthma control. Current safety data have not been able to
demonstrate a direct association between poor outcomes and asthma
medication use during pregnancy, whereas there is an abundance of
literature supporting the risks of wuncontrolled asthma. These
recommendations could potentially improve adherence to asthma
management guidelines, better use of asthma medications and better
asthma control. Pharmacists, general practitioners and consumers are
potential readers of this published manuscript. Readers may realise the
importance of obtaining more safety data regarding asthma medication
use during pregnancy. More evidence could potentially lead to re-
classifying these products to a safer category under the Food and Drug
Administration or Therapeutic Goods Administration pregnancy risk
categories. Again, this could optimise the use of these medications and

improve asthma control during pregnancy.

Suboptimal prescribing in pregnancy is a major contributing factor to
nonadherence to asthma preventive medications during pregnancy. The
plan to implement an educational multidisciplinary intervention to

address this warranted the need for investigation into prescribing trends
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and management strategies in this particular group of women. Exploring
perceptions associated with preventive asthma medication use during
pregnancy and what recommendations are being implemented, provided
useful background knowledge for designing interventions to improve
care. The results showed that prescribers were advising patients to
reduce or discontinue their asthma medications during pregnancy when
it was unnecessary, putting them at risk of uncontrolled asthma.
Furthermore, there was a lack of knowledge in regard to management of
deteriorating asthma during pregnancy. The study has drawn media
attention and some publicity regarding the importance of stringent

asthma management and asthma monitoring during pregnancy.

There was limited evidence available on asthma medication use in
pregnancy especially from the pregnant women’s perspective, so in-
depth interviewing was used to elicit the barriers to and facilitators of
adherence and elucidate the asthma experiences of these women.
Through these interviews, it was demonstrated that the majority of
women were anxious about taking medicines because they were
unaware of the risks of poorly controlled asthma. Consequently, many
were coming off their current asthma therapy and increasing their risk of
poor asthma control during pregnancy and poor perinatal outcomes. This
study gave insights into why so many women are nonadherent to their
asthma medication during pregnancy and aided the development of the

next phase — the intervention.

The final phase of the research was the intervention study, a single-
blinded parallel-group randomised controlled trial. The Multidisciplinary
Approach to Management of Maternal Asthma (MAMMA©) involved

asthma education and regular monitoring by patients and their health
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professionals. Both intervention and control groups were followed
prospectively throughout pregnancy and outcomes were compared
between groups at three and six months from baseline to evaluate the
effectiveness of this intervention. The intervention was well received,
with many GPs and midwives getting involved. Changes recommended in
the intervention group included initiation of asthma action plans, re-
introduction of preventers, increase in preventer dosages and referral to
a respiratory specialist. Results showed improvements (decrease) in
Asthma Control Questionnaire (ACQ) mean scores at three and six
months from baseline, for both control and intervention groups. At the
six-month assessment, the mean ACQ score was better in the
intervention group than the control group and the difference was
clinically significant (>0.5). Furthermore, all participants in the control
group had an ACQ score <1.5 indicating adequately controlled asthma.
No asthma-related hospital admissions, emergency visits or oral

corticosteroid use was reported in either group during the trial.

These results confirmed the importance of improving asthma
management during pregnancy and validated a feasible model for
supporting pregnant women with asthma that could be more widely
implemented in routine antenatal care in hospitals. The proposed
intervention has the potential to reduce health care costs through fewer
unplanned asthma-related medical and emergency department visits for
pregnant women. The study was not powered to show a decrease in the
risk of poor perinatal outcomes. However, the literature suggests that
through better asthma control during pregnancy, the costs associated
with poor perinatal outcomes i.e. pre-term births and low birth weight

babies (parenteral nutrition costs, Neonatal Intensive Care admissions,
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assisted ventilation etc.) could be reduced. This needs to be confirmed in

large prospective controlled studies.

8.2 Strengths and limitations
This research has investigated important barriers to and facilitators of

optimal asthma management during pregnancy from the perspective of
patients and general practitioners. It tested the need for regular
monitoring of pregnant women with asthma using a multidisciplinary
approach and the role of patient self-management. It increased
awareness of negative outcomes associated with poorly controlled
asthma among participants, promoted the safety of asthma medications,
improved patient adherence to asthma medications during pregnancy,
encouraged monitoring of maternal asthma, and thus improved asthma

control among participants.

The research was limited by funding and time. Ideally, it would have been
more representative to only include moderate to severe asthmatics in
our trial who were at least on preventive therapy; however, without
sufficient staffing for recruitment, our numbers would have been too
hard to reach in the given time frame. This was also the reason why the
study was not powered to detect differences in asthma exacerbations as
an outcome. In addition, it was not possible to obtain consent from
participants’ GPs to follow a standard clinical algorithm to ensure all
participants in the intervention arm were treated equally. This would not
only have slowed down recruitment, but also was queried by the ethics

committee as overstepping boundaries of clinical care.

Furthermore, adherence to asthma medications and monitoring was self-

reported by the participant as electronic monitoring of adherence was
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beyond the scope of this project. Unlike some countries, Australia does

not have a prescription record database that is easily accessible.

8.3 Future directions
Maternal asthma management is suboptimal in Australia. Health

professionals should be well supported with information to help them
guide and optimise therapy. For better understanding of asthma
management during pregnancy, the usage of asthma medicines should be
studied longitudinally and in more depth in pregnant women. With the
prevalence of asthma increasing in women of childbearing age, and with
Australia being one of the countries with the highest prevalence of

asthma worldwide, more research on this condition is required.

More well-controlled randomised controlled trials assessing asthma
medication use in pregnancy are warranted. In addition, more
interventions aimed to decrease asthma exacerbations during pregnancy
should be developed and tested in this population. Larger intervention
studies powered to assess perinatal outcomes are warranted to justify

more funding for support services in routine antenatal care.

Markers of asthma control during pregnancy should also be a research
priority to help pregnant asthmatic women better guide management
and distinguish shortness of breath from asthma symptoms. Further
implementation of treatment algorithms e.g. FeNO testing and self-
management plans incorporating simple home monitoring of lung
function (e.g. FEV; and FEV¢) using handheld devices, should be continued
to detect changes in lung function during pregnancy to avoid

exacerbations.
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Lastly, updated guidelines for prescribers and lung function-based step-
up therapies during pregnancy should be developed to help support

doctors in practice.

8.4 Conclusions
Overall, this thesis has accumulated evidence of poor management of

asthma during pregnancy by both health professionals and pregnant
women. The thesis promoted greater awareness of the risks of poorly
controlled asthma and the need for more attention in this area. In
addition, the feasibility of patient self-monitoring of lung function in
pregnancy has been established. Empowering pregnant women to take
control of this common chronic health condition will reduce the burden
of maternal asthma, potentially reducing risks associated with

uncontrolled asthma and improving the health of future generations.
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Appendices for asthma drugs in pregnancy and
lactation:

Practice points

(Supplement to Phase 1 — Chapter 3)

Appendix 1 — Australian Prescriber invitation letter
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Appendix 1 — Australian Prescriber invitation letter (Chapter 3)

& NPS Sustralian i

Better cholcnd o Bettar haalth Dok Wkl ACT 2600
AN |NOERS RDENT REVIEW

Miss Angelina Lim =

Depariment of Pharmacy Praclice E. imfaustralan prescr bes com

Faculty of Pharmacy and s australinnprmcrien s
Pharmaceutical Sciences

Monash University

Victoria 3806

Dear Miss Lim

Australlan Prescriber is an independently edited, review of therapeutics which is published
six times per year under the auspices of the NPS.

| am pleased, on behalf of the Editorial Executive Committee of Ausiralian Prescriber, 0
invile you lo write an article on ‘Asthma drugs in pregnancy and lactation’ for possible
publication in tha journal.

Ausfralian Prescriber aims lo provide short, direct and didactic reviews on a variety of
therapeutic topics which will appeal and be helpful to those perceived by the Editorial
Committes as the joumnal’s main readership — the busy doctor in general practica and the
community pharmacist,

The article could begin with the concems thal women have about managing their asthma
during pregnancy and lactation. It should summarise the evidence regarding the safe and
effective, use of drugs for asthma in these women. This should Include the use of oral
corlicosteroids for treating acute exacerbations of esthma. The article can conclude by
suggesting what advics can be given to the women.

A nominal fes is payable for contributions and the Editor retains the right 1o accept or reject
an article, Al arficles published in Australlan Prescriber are sub-edited by the joumnal's staff,
refereed by a senior consultant and reviewed by the Editorial Committee, and their
respective comments may be incorporated, Additional editing is sometimes required 1o
ensure that the articles provide an authoritative review for the majority of readers. All edited
articles are returned to authors for approval before publication.

I have attachad for your assistance a copy of the guidelines outlining the requirements for
articles. Hers are some pramously publlshea:l artiches about drugs in pregnancy and
lactation. b .com/magazine/34/1/8/

hittp:/fwweer austral gngmﬂumggwmgammmwwzﬁf? Please nute that, bacausa of
restrictions on space, aricles should not exesed 1500 words. Copyright will apply to all

materal published in Australisn Prescriber,

| would appreciate your early advice by telephone, facsimile or email as to whether or not

you agree lo contribute. If you are able to write the article, | would be grateful if it could be
receivad in this office by Wednesday 29 August 2012, Please inform me if you intend to
work with & co-author,

Should you be unable to accept the invitaticn, you may care to nominate a suitable colleague.

Yours sinceraly

EDITOR
Iy July 2012
Indupancant, natdanprafit and evidenca befler decisins abcut ki
ard eredecnl bests We sre tunded by the Ay il Dopartment of Heslth and ageng

Mational Prascribing Garvice Limibed 220
APLOIOC
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Appendices for management of asthma in pregnant
women by general practitioners:

A cross sectional survey

(Phase 2 — Chapter 4)

Appendix 2 — Monash University Human Research Ethics Committee
approval letter

Appendix 3 — Participant explanatory statement

Appendix 4 — Signed consent form from Monash Medical Centre

Appendix 5 — Signed consent form from Mercy Hospital for Women

Appendix 6 — Survey questionnaire
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Appendix 2 — Monash University Human Research Ethics Committee
ethics approval letter

% MONASH University

Manash University Human Research Ethics Committee (MUHREC}
Research Office

Human Ethics Certificate of Approval

Date: 22 October 2010

Project Number: CF10/2750 - 2010001557

Project Title: A questionnaire on prescribing trends and management of asthma
during pregnancy

Chief Investigator: Dr Johnson George

Approved: From: 22 October 2010 To: 22 October 2015

Terms of approval

1. The Chief invastigator is responsible for ensuring that parmission letiers are obtaned, if relevant, and a copy

forwarded to MUHREC before any data oollection can aecur at the specified organisation.  Failure 1o provide

permission letters to MUHREC before data collection commences is in breach of the Hational Statement on

Ethical Conduct in Human Research and the Australian Code for the Responsible Conduct of Research.

Approval is only valid whilst you hold a position at Monash University.

It is the responsibility of the Chief Investigator to ensure that all investigators are aware of the terms of approval

and to ensure the project is conducted as approved by MUHREC.

4. You should notify MUHREC immediately of any setious or unexpected adverce effects on participants or
unforeseen evenis affecting the ethical acceptability of the project.

5. The Explanatory 3tatement must be on Monash University [etterhead and the Monash University complaints clause
must contain your project number.

6. Amendments to the approved project (including changes in personnel}: FReguites the submission of a

Fequest for Amendment form w MUHREC and must not begin without written approval from MUHREC.

Substantial variations may require a new application

Future correspondence: Please quote the project number and project title above in any further correspondence.

Annual reports: Continued approval of this project is dependent an the submission of an Annual Report. This is

determined by the date of your letter of approval.

9. Final repart: A Final Report should be provided at the conclusion of the praject. MUHREC should be notified if the
project is discontinued before the expected date of completion.

10. Maonitaring: Projects may be subject to an audit or any other form of manitoring by MUHREC at any time.

11. Retention and storage of data: The Chiet Investigator is respansible far the starage and retention of original data
pertaining to a project for a minimum period of five years.

£ o

=]

!r! B850r !Bﬂ !anny

Chair, MUHREC

cC: Assoc Prof Kay Stewart, Prof Michael Abramsen, Miss Angelina Lim

Postal — Monash University, Wic 2800, Australia

Building 3E, Hoom 111, Clayton Campus, Wellington Hoad, Clayton

Telephone +81 3 305 5480 Facsimile +81 3 $905 3831

Email muhreci@adm monash.edu.ay  www.monash icw/humanii l
ABMN 12377 814 012 CRICOE Providar #000080C
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Appendix 3 — Participant explanatory statement

2 MONASH University

Participant Explanatory Statement

A questionnaire on prescribing trends and management of asthma during pregnancy
8" November 2010
This information sheet is for you to keep

Dear Doctor,

Please help us investigate and optimise the management of asthma during pregnancy. Some
women discontinue or reduce the use of their asthma medication during pregnancy. This
could lead to complications such as severe exacerbations, low birth weight, pre-term delivery,
infections and more seriously, foetal brain damage and cerebral palsy in the infant. A study
conducted at The Royal Women’s Hospital in 2009 found a decline in the use of

pharmacological treatment during pregnancy despite worsening of symptoms.

By completing the enclosed questionnaire, you will help us to understand the prescribing
trends and management of asthma during pregnancy by general practitioners, which will

inform strategies to optimise outcomes in pregnant women with asthma.

The survey is very simple and will only take less than 15 minutes to complete. It is not
designed to test practitioners’ knowledge in any way, but only to investigate different

practices. This is an anonymous questionnaire. Participation is voluntary; completion
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and return of the questionnaire constitutes informed consent to take part in the

study. This survey is endorsed by The Asthma Foundation of Victoria.

S1 donation to the Asthma Foundation of Victoria will be made for every survey

completed and returned. Please ignore this invitation if you have already received this

survey and completed it already.

The investigators for this study are Dr Johnson George, A/Prof Kay Stewart, Prof
Michael Abramson (all of Monash University) and Ms Angelina Lim (Monash
University, The Mercy Hospital).You have been contacted because you are involved in
providing maternity shared care through Hospital XXX. We have not obtained any
contact details; this invitation has been sent to you by Hospital XXX on behalf of the
investigators. This study has been approved by Monash University Human Research
Ethics Committee (MUHREC). The data collected from this questionnaire will be stored
for at least 5 years and then destroyed. Hard copies will be stored in locked cabinets
and electronic copies will be password protected: both will only be accessible by the
investigators. Results may be presented at various conferences and in journal
publications, but will be fully de-identified. You can contact one of the chief
investigators to get a copy of the publication or summary of the study findings by e-

mail or post.

There are no foreseeable risks associated with participation in this study. Parent hospitals will
be notified the summary results of the study, including any prescribing patterns of concern;
however, it will not be possible to identify any individual practitioner, as the survey will be

completed anonymously.
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Contact details for further enquiries, feedback or complaints in-relation to this project are

given below.

If you would like to contact the researchers

about any aspect of this study, please contact:

If you have a complaint concerning the
manner in which this research (MUHREC
Project No: XXX) is being conducted, please

contact:

Dr Johnson George

Ms Angelina Lim

Executive officer

Monash University Human Research Ethics

Committee (MUHREC)

Building 3e Room 111

Research Office

Monash University VIC 3800

We would very much appreciate your participation. Pre paid reply envelopes are also

included.

Yours sincerely,

Angelina Lim (On behalf of Dr. Johnson George, Prof Michael Abramson and A/Prof Kay

Stewart)
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Appendix 4 — Signed consent form from Monash Medical Centre

MONASH University

Consent Form

Titla: A quegtfonnairs on preseribing trends and management of asthina during
pregnanoy

I fZ EBE ”"_'T'_, eaps "‘f(GP fiaigon officer} on behalf of Satthern Health will allow
the research team consisting of Angeling Lim, Dr, Jehsan George, Assoc/Prof Kay Stewail,
Frofessor Michael Abramson (& of Monash University, Australls) acoess to contact our geaneral
pragtitioners affiliafed with shared cara through aur malling systam. Contact will be via writien
comtnunieation and will s trrough eur department and will b2 under my supervision, Mo
contact desalts of genoral practilionars ivolved in shared sare wil be given 10 the research
feam. -

AND

1 understand that any data that the researcher extracls from the quastionnaire for use in repens
or published findings wil agt, under any gircumstances, contain names of individuats or afffiated
hospitals.

AND
Hundsistand that tha data collected from this guesfionnaire will he starad for ot least & yeas

and then dostreyed, Hard copies will be storsd in lecked cabinets and elsotronic copies wiit be
Password pretected and bath will only be accassible by the research tear,

Fesulls wik N YOUT reguest and may be presented at various conforances or
publications de-idaniifiad.

Signature

Data

Lf(w)zo
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Appendix 5 — Signed consent form from Mercy Hospital for Women

MOMASH Universit

Consent Form

Title: & questionnaire on prescribing trends and management of asthma during
pragnancy

LU Wy feans MO8 1P Faisen officer) on behall of Mercy Heath will allow the

reseerch team cansisting of Angelina Lim, Dr. Jahnson George, AssocProf Kay Stewart,
Professar Michasl Abramsan (alt of Monash University, Ausiralia} access to contact our genersd
praciitioners affiliated with shared care through our matling system. Contact will b wia written
sommunication and wilt pass through our depariment and will be undar my supervision. No
contact details of general praciitioners involved in shared care will be given 10 the ressarch
team.

AND

| understand that any daia that the ressarcher extracts from the questionnalre for use in reporis
or published findings will not, under any circumstances, contain names of individuals or affilizied
hospitals.

AND
| understand that the data coflected from this questionnaire will be stored for at least § years
and then destroyed. Hard copies will be stored in lockad cabinets and electronic copies will be

password protectad and both will only be accessible by the research taam.

Resuls will be providad upon your request and may be presented &t vatious conferences of
publicstions byt will be fully de-identified.

Bignature

Date 5-i0- (&
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Appendix 6 — Survey questionnaire

THE
2 MONASH Universi o ASTHMA
® versity FOUNDATION
Victoria

| Section one: You and your practice

The questions in this section are about you and your practice. Please either fill in
the gaps or tick (v”) the boxes as appropriate.
1. Gender: [ | MALE [ ] FEMALE

2. The year you began practising as a

General Practitioner

3. Did you complete ALL your medical training in Australia?
Please tick (v') one (1) box only

|:| Yes

|:| No, Please specify
where

(Specify if more than one location is applicable i.e. Australia/United Kingdom)
If NO, how long have you been practising in Australia? years

4. Do you have any areas of expertise (e.g. asthma, women’s health,
paediatrics)?
Please tick (v') one (1) box only

|:| Yes, please specify

|:|No

5. Your practice setting could be described as? Please tick (v”) one (1) box
only
[ ] Metropolitan [ ] Regional [ ] Rural
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6a. On average, how many pregnant women do you provide shared care in a
year?

Please tick (v") one (1) box only

[ ] None (go to question 7) [ ]<10 [ ]11-20 [ ]>20

6b. Approximately, what proportion of these pregnant women have asthma?
Please tick (v') one (1) box only
[ ] None []<10% [ ]11-20% [ ]20-30% [ ]>30%

7. Do you have a practice nurse or asthma educator who assists you in
asthma management?
Please tick (v') one (1) box only

|:| Yes, please specify |:| No

8. Do you follow any guideline for managing asthma? Please tick (v") one (1)
box only

[ ] Yes, please specify [ ]No

9. On a scale of very poor to very good, how would you rate your knowledge
in managing asthma?
Please tick (v') one (1) box only

[ ] very poor [ ] Poor [ ] Average [ ] Good[ ] Very Good
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Section two: Safety of asthma medications during pregnancy

The two questions in this section are to investigate the perceived safety of
different asthma medications during pregnancy.
10. You need to prescribe a PREVENTIVE medication to a pregnant patient
with worsening asthma who is in her FIRST TRIMESTER. She has no
other medical conditions nor is taking any other medications. Give

your top two preferences. (Put a “1” in the box of your first preference,
and a “2” in the box of your second preference. You can have more than
one 1° OR 2™ preference )

D Cromolyns (nedocromil, sodium cromoglycate)

D Inhaled corticosteroids (beclomethasone, budesonide,

ciclesonide, fluticasone)

D Leukotriene receptor antagonists (montelukast, zafirlukast)

D Long-acting beta, agonists (eformoterol, salmeterol)

D Long-acting beta, agonists + inhaled corticosteroid combination

(Seretide, Symbicort)
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11. At normal adult doses, which of the following asthma medicines do

you consider ‘safe’ for use in a pregnant woman with asthma? Please

tick (v°) either “Yes” or “No” for each drug for each trimester.

Example:

Drug

First trimester

Second trimester

Third trimester

Yes

No

Yes No

Yes No

Drug A

v

v

v

Now complete the following table

Drug

First trimester

Second trimester

Third trimester

Yes

|No

Yes No

Yes No

Cromolyns

Nedocromil

Sodium Cromoglycate

Inhaled
corticosteroids

Beclomethasone

Budesonide

Ciclesonide

Fluticasone

Leukotriene receptor antagonists

Montelukast

Zafirlukast

Long acting beta, agonis

ts

Eformoterol

Salmeterol

Oral corticosteroids

Prednisolone

Short acting beta, agonists

Salbutamol

Terbutaline
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Section three: Management of pregnant women with asthma

This section has two (2) scenarios of pregnant women with asthma. Each
scenario is accompanied by some questions.

SCENARIO ONE:

Refer to the following scenario and answer questions 9 and 10

A patient of yours has recently become pregnant. She has moderate asthma
which is well controlled with Seretide (250/25) (fluticasone /salmeterol) one puff
twice daily and Ventolin (Salbutamol) Inhaler as required. She has no other

medical conditions nor is she taking any other medications.

12. She wonders whether she should continue these medications during pregnancy.
What is your intended action? Please tick (v') one (1) box only

[ ] Continue her on the same medications
[ ] change Seretide to Pulmicort (Budesonide)
[ ] Change Seretide to Symbicort (Budesonide/eformoterol)

[ ] change her to a different preventive medication(s), specify which
one(s)

[ ] Stop Seretide
[ ] Decrease the dose of Seretide
|:| Refer her to another health professional (e.g. Respiratory specialist)

|:| Other, please specify
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13. A few weeks pass by and your patient returns, and you notice that her asthma is
deteriorating. She tells you that she has been using her Ventolin inhaler more than
three times per week. She has been compliant with the Seretide and has had no
changes to her asthma medication regimen nor has she had any changes in
lifestyle. What is your intended action? Please tick (v") one (1) box only

[ ] Increase the dose of Seretide
[ ] Continue with the same regimen and simply monitor her asthma more closely

[ ] Change her to another preventive medication, specify which one(s)

|:| Add another preventive medication, specify which
one(s)

|:| Refer her to another health professional (e.g. Respiratory specialist, obstetrician)

[ ] Other, please specify

SCENARIO TWO:

Refer to the following scenario and answer questions 11 and 12

One of your regular patients is 18 weeks pregnant and she asks you for a new
prescription of Ventolin inhaler as she is a health care card holder and can get
them cheaper on script. However, you notice that she got a script of Ventolin
Inhaler only last month. Upon asking, you find out that she has stopped her
Symbicort (budesonide/eformeterol) inhaler because she fears it will harm her
unborn child. Instead she has been using her Ventolin inhaler more frequently to
compensate. She has no other medical conditions nor is she taking any other
medications.

14. What is your intended action? Please tick (v”) one (1) box only

|:| DO NOT give a script for the Ventolin inhaler, but refer her to a respiratory
specialist

|:| Give a script for Ventolin Inhaler and refer her to a respiratory specialist

-132-



Appendices

|:| Give a script for Ventolin Inhaler with no further questions and just monitor her
asthma more closely thereafter

[ ] Give a script for Ventolin Inhaler, discuss the importance and safety of Symbicort
and reinforce the need for her to continue Symbicort

|:| Give a script for Ventolin Inhaler and initiate her on a different preventer, specify
which one(s)

|:| Other, specify

15a. Have you ever had to intervene and promote compliance (adherence) to
preventive asthma medication(s) in a noncompliant (non-adherent) patient
during pregnancy? Please tick (v") one (1) box only

[ ]Yes &= please goonto 12 b [ ]No

15b. If yes, which of the following strategies have you employed? Please tick (v”) as
many boxes as appropriate

|:| Provided education focusing on the safety of asthma medications

[ ] Provided education on the risks associated with non-adherence to asthma
medications during pregnancy and poor asthma control

|:| Organised regular return visits to monitor adherence to asthma medications

|:| Organised regular return visits to monitor asthma control

|:| Referred them to another health professional (e.g. pharmacist, asthma educator) to
monitor their adherence

[ ] Referred them to another health professional (e.g. respiratory specialist) to monitor
their asthma control

[ ] other, please specify

Thank you for your time!
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Appendices for Asthma during pregnancy: The
experiences, concerns and views of pregnant women
with asthma (Phase 3 — Chapter 5)

Appendix 7 — Monash University Human Research Ethics Committee
approval letter

Appendix 8 — Mercy Health Ethics Committee approval letter

Appendix 9 — Participant explanatory statement

Appendix 10 — Participant consent form

Appendix 11 — Pre-interview questionnaire

Appendix 12 — Interview topic guide
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Appendix 7 — Monash University Human Research Ethics Committee
approval letter

% MONASH University

Monash University Human Research Ethics Committee (MUHREC}
Research Office

Human Ethics Certificate of Approval

Date: 22 October 2010

Prajest Number: CF19/2750 - 2010001557

Project Titke: A tjuestionnaire on prescribing trends and management of asthma
during pregnancy

Chief Investigator: Dr Johnson George

Approved: From: 22 October 2010 To: 22 October 2015

Terms of appraval

1. The Chief investigator is responsible for ensuring that permission letters are obtained, if relevant, and a copy

forwarded to MUHREC before any data collection can oceur at the specified organisation.  Failure to provide

permission letters to MUHREC before data collection commenees is in breach of the Mational Statement on

Ethical Conduct in Human Research and the Australian Code for the Responsible Conduct of Research

Approval is only valid whilst you hold a position at Monash University.

It is the responsibility of the Chief Investigator 1o ensure that all investigators are aware of the terms of approval

and to ensure the praject is conducted as approved by MUHREC.

You should notity MUHREC immediately of any serious or unexpected adverse effects on paricipants or

unforeseen events affecting the ethical acceptability of the project.

5. The Explanatory Statement muet ba on Monash University letterhead and the Monash University complainte clause
must contain your project number.

6. Amendments to the approved project (including changes in personnel}: Requires the submission of a

Requeet for Amendment form @ MUHREC and must not begin without writen approval from MUHREC

Substantial variations may require a new application.

Future correspandence: Please quote the project number and project title above in any further correspondence.

Annual reports: Continued approval of this project ie dependent on the submission of an Annual Repard. Thig ie

determined by the date of your letter of approval.

9. Final report: A Final Report should be provided at the conclusion of the praject. MUHREC should be notified if the
praject is discontinued before the expectad date of completion.

10. Monftoring: Projecte may ba subject to an audit or any other form of manitoring by MUHREC at any time.

11. Retention and storage of data: The Chief Investigator is respansible far the starage and retention of ariginal data
pertaining to a project for a minimum period of five years.

& b

o~

rofessor Ben Ganny
Chair, MUHREC

cc: Assoc Prof Kay Stewart, Prof Michael Abramson, Miss Angelina Lim

Postal — Monash University, Wic 3800, Australia

Buikding 2E, Aoom 111, Clayton Gampus, Wellingten Road, Clayton

Telephone +61 2 9305 5430 Facsimile +61 29505 2831

Email muhreci@adm mondsh.edu.ay  www.monash, icehumanti l
ABW 12377 814 012 CRICOS Provider #0000805
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Appendix 8 — Mercy Health Ethics Committee approval letter

& >

Mercy Health

Care first

31 May 2012

Dr Johnson George

Lecturer

Centre for Medicine Use and Safety
Monash University

381 Royal Parade

Parkville

VIC 3052

Dear Dr George

Re: R12/13: Evaluation of an intervention to improve asthma control in
pregnant women. A pilot study.

| 'am pleased to advise that your amendments comply with the requirements of the
Human Research Ethics Committee meeting of 3 April 2012 and as such you may
now commence with the study. Specifically, the following documentation is

approved:

| Module One Version 2 Dated 10 May 2012
Recruitment Poster Dated 10 May 2012
Participant Explanatory Statement Version 2 Dated 10 May 2012
Expression of Interest form Version 2 Dated 10 May 2012
Infarmation given to midwives Version 2 Dated 10 May 2012
Data Collection form Wersion 2 Dated 10 May 2012
Asthma control Questionnaire (ACQ) Dated 10 May 2012
Asthma during pregnancy education leaflet Dated 10 May 2012
Participant Consent Form Version 2 Dated 10 May 2012
General Practitioner Notice- Notification of patient | Dated 10 May 2012
participation

The Human Research Ethics Committee is constituted and functions in accordance
with the National Health and Medical Research Council Mational Statement on
Ethical Conduct in Human Research (2007).

Approval by the Mercy Health Board is valid for up to 3 years from the date of this
letter. That is, the project should be completed by the approval expiry date, which is
31 May 2015. Should it become apparent that an extension of the 3-year period is
required, the principal researcher should apply, in writing, through the Administrative
Officer of the Human Research Ethics Committee. Please note that the research

Merey Health
Level 2. 12 Shelley Street, Richmeond Victoria 3121 Phone: +61 3 8416 7777 Fax: +61 3 8416 7888  marcyhealth.comau  ABN 77 191 901 062

Compassion  Hospitality  Respect  Innovation  Stewardship  Teamwork
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project should be commenced within 12 months from the date of this letter. Would
you kindly advise me the date that you commence your research.

In accordance with the NHMRC Guidelines, approval is subject to;

1. Immediate netification to the Administrative Officer, The Mercy Health Human
Research Ethics Committee and sponsor, of any serious adverse effects on
participants;

2. Immediate notification of any unforeseen events that may affect the continuing
ethical acceptability of the project;

3. Notification and reasons for ceasing the project prior to its expected date of
completion;

4. The completion of a progress report at 6 months and then annually for the
duration of the project; (progress report attached),

5. The Mercy Health Human Research Ethics Committee approval of any proposed
maodifications to the project;

8. The submission of a final report and papers published on completion of the
project.

Please also note:

7. Consent Forms must be available for audit by the Mercy Health Human
Research Ethics Committee and retained for the period required by law,

8. The Principal Investigator upon leaving the Institution must inform the Mercy
Health Human Research Ethics Committee as to the nominated person to
replace him/her.

If you have any queries, please do not hesitate to contact me on 8458 4808.

Yours sinceraly

Carole Branch
Administrative Officer
Mercy Health Human Research Ethics Committee
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Appendix 9 — Participant explanatory statement

THE
;@; MONASH University FOUNDATIONMercy Health
Victoria

Care first

Participant Explanatory Statement

Title: Qualitative interviews with pregnant asthmatic women about the management
of their asthma during pregnancy

1* March 2011
This information sheet is for you to keep

You are invited to participate in a study that will help improve the management of asthma
during pregnancy. Your involvement will provide information that will aid future research.
Many women are unsure what to do with their asthma medications during pregnancy and are
concerned about how asthma will affect their pregnancy. By sharing your experiences, you

will help provide support and informative data for others.

We invite you to participate in an individual, one-on-one interview. You have been selected as
you have identified yourself to the outpatient department of Mercy Hospital for Women,
Heidelberg, as a pregnant woman with asthma. The interview would be conducted at your
preferred location and time as selected on the consent form provided. Conveniently, you
have the option of being interviewed when you attend your next appointment at your Mercy
Hospital for Women, Heidelberg. If you chose this option, your parking or public transport
costs will be reimbursed. If you chose to interview over the phone or at another location,

there will be no cost to you associated with the interview.
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The interview will be simple and straightforward and run from 30mins to an hour. The
qguestions will surround the topic of medication use and asthma management. You are
not obliged to answer any question and you may withdraw or leave the interview at any
time. There will be no consequences for not answering any given question. Participation
is voluntary and the interview is about your experiences with asthma during pregnancy.
There are no right or wrong answers. Please return and complete both the pre-interview
questionnaire and consent form in the enclosed pre-paid envelope if you are interested
in participating. You will be only contacted again if you fill in the consent form. From the
pre-interview questionnaire, we will select a sample of participants to interview. If you
are chosen, you will be contacted and a suitable time and place for an interview will be

arranged.

The investigators for this study are Dr Johnson George, A/Prof Kay Stewart, Prof Michael
Abramson (Monash University) and Ms Angelina Lim (Monash University, The Mercy
Hospital). This study has been approved by Monash University Human Research Ethics
Committee (MUHREC) and the Human Research Ethics Committees of Mercy Hospital
for Women, Heidelberg. The interview will be recorded and supplemented with hand-
written notes. Both will be stored for at least 5 years and then destroyed. Hard copies
will be stored in locked cabinets and electronic copies will be password protected; both
will only be accessible by the investigators. Results may be presented at various
conferences and in journal publications, but no participants will be able to be identified.
You can contact one of the chief investigators to get a summary of the study findings by

e-mail or post or download it from www.monash.edu.au/.

There are no foreseeable risks associated with participation in this study. If during the
interview, it becomes evident that there is concern with your asthma management, we will

notify you and/or your doctor, at your discretion.

By participating in this study, you will help us to understand and improve the management of

asthma during pregnancy.
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Contact details for further enquiries, feedback or complaints in relation to this project are

given below.

If you would like to contact the researchers

about any aspect of this study, please contact:

If you have a complaint concerning the
manner in which this research is being
conducted, please contact either the
Monash University Human Research Ethics
Committee or the Mercy Hospital for

Women Research Ethics Committee:

Dr Johnson George

Ms Angelina Lim

Executive officer

Monash University Human Research Ethics

Committee (MUHREC)

Mercy Hospital for Women Research Ethics

Committee (MUHREC)

We very much look forward to hearing from you.

Yours sincerely,

Angelina Lim (On behalf of Dr. Johnson George, Prof Michael Abramson and A/Prof Kay

Stewart)
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Appendix 10 — Participant consent form

T g

2 MONASH University FOUNDATIONMercy Health

Care first

Consent Form

Title: Qualitative interviews with pregnant asthmatic women about the
management of their asthma during pregnancy

I, (full name) consent to participating in the project

titled “Qualitative interviews with pregnant asthmatic women about the management
of their asthma during pregnancy”. | will undergo an individual interview that will cover
topics do to with asthma management, medication use and past pregnancy experiences.

| have the right to withdraw or leave the interview at any time. | am also not obliged to
answer any question.

AND

| understand the research team consisting of Angelina Lim, Dr. Johnson George,
Assoc/Prof Kay Stewart and Prof Michael Abramson will have access to all the details |
provide and the interviews will be tape recorded.

AND

| understand that any data that the researcher extracts from the interview for use in
reports or published findings will be fully de-identified.

AND

| understand that the data collected from the interview will be stored for at least 5 years

and then destroyed. Hard copies will be stored in locked cabinets and electronic copies
will be password protected and both will only be accessible by the research team.
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OPTIONAL REQUIREMENT:

(Tick () the appropriate box)

If during the interview, it becomes evident that management of my asthma is a concern,
please notify my treating doctor

Yes|:| No|:|

If Yes, please supply doctor’s name and contact number

Results of the study will be provided upon your request.

Signature

Date
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Appendix 11 — Pre-interview questionnaire

THE <G>

2. MONASH University FOUNDATIONMercy Healch
Victoria

Care first

Pre-interview questionnaire

Title: Qualitative interviews with pregnant asthmatic women about their
management of their asthma during pregnancy

Please answer the following questions:

Please fill in the gaps

1. How long have you had asthma for? years

2. Please state your country of birth

3. Canyou speak English? Please tick (v" Jone Yes [ ] No[_]

4. Please state ANY other languages you speak at home

5. What asthma medications are you currently taking?

6. Please list ALL other medications you are currently taking

Please tick (v) the appropriate box

7. s this your first pregnancy?

Yes |:| No |:|
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10.

11.

12.

13.

14.

15.

Do you currently smoke?

Yes |:| No |:|

Do you currently hold a health care concession card?

Yes |:| No |:|

Who is currently managing your asthma?

[ ]A specialist  [_]A general practitioner

[_]other, please specify

How would you describe your asthma day time symptoms?

|:|Less than weekly |:|Weekly or more, but less than daily

[ ]Daily [ ]Daily with restriction of physical activity

How would you describe your asthma night time symptoms?

|:|Less than twice per month |:|Twice per month but less than weekly

[ ]weekly or more often [ ]very frequently

Do you ever forget to take your medications?

|:|Always |:|Often |:|Sometimes |:|Rarely |:|Never

| get confused about my medications

[ JAlways [ Joften[ JSometimes [ _Rarely [ INever

I make changes in the recommended medication management to suit my

lifestyle

[ JAlways [ Joften[ |Sometimes [ _Rarely [ INever
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16. | vary my recommended medication management based on how | am feeling?

[ ]always [ ]often[ ]Sometimes [ _JRarely [ INever

17. | put up with my medical problems before taking any action

[ JAlways [ Joften[ JSometimes [ _]Rarely [ INever

Please provide your contact details so we can contact you for an interview

Name:

Address:

Email:

Phone no:

Please tick (v') the preferred option:
[ ] 1 would like a phone interview
[ ] would like the interview to be held at The Mercy Hospital for Women, Heidelberg*

[ ] would like the interview to be held at another venue, please specify address

*Paid parking or public transport will be reimbursed
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Appendix 12 — Interview topic guide

YT
MA
73 MONASH University fﬁm Mercy Health
(85|

Care first

Interview topic guide

Title: Qualitative interviews with pregnant asthmatic women about their management

of their asthma during pregnancy

Four topics will be discussed:

Topic one: Asthma severity during pregnancy

This topic will explore the increase/decrease of severity of asthma during pregnancy and
how they have dealt with those changes. Experiences and coping strategies will be
discussed. Changes to asthma management and whether they have complied with those
changes will be discussed.

Topic two: Asthma medication use during pregnancy

This topic will explore the concerns and experiences associated with the safety of using
different medications during pregnancy and their thoughts on the importance of
continuing them through pregnancy. This topic will also investigate whether there was
decreased or increased use in any particular medication and why, and factors
contributing to compliance. This topic will also ask participants to compare the use of
asthma medications to other medications during pregnancy.

Topic three: Support regarding asthma management during pregnancy

This topic will explore whether women received enough support during pregnancy from
their doctors and other health professionals and if they would have liked more support
and in what aspects. It will also investigate what resources they used in regards to
asthma management, (i.e. books, websites, family, friends). It will explore whether they
were confused in regards to what to do with their asthma management initially, or
when there was a change in severity.

Topic four: Previous and future pregnancy experiences

This topic will give the opportunity for participants to talk about their previous
pregnancy experiences regarding asthma management. The topic will also discuss
whether they have changed their behaviour or management from a previous pregnancy
and why and whether they think they would change their behaviour in a future
pregnancy.
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Appendices for a multidisciplinary approach to
management of maternal asthma (MAMMA©):

A randomised controlled trial

(Phase 4 — Chapters 6 and 7)

Appendix 13 — Monash University Human Research Ethics Committee
approval letter

Appendix 14 — Mercy Health Ethics Committee approval letter

Appendix 15 — Royal Women’s Hospital Ethics Committee approval letter

Appendix 16 — Participant explanatory statement

Appendix 17 — Participant consent form

Appendix 18 — Recruitment advertisement poster

Appendix 19 — Asthma Control Questionnaire

Appendix 20 — Baseline demographics data collection form
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Appendix 21 — Follow up data collection form

Appendix 22 — Notification letter to general practitioners

Appendix 23 — Feedback form sent to general practitioners

Appendix 24 — National Asthma Council asthma action plan

Appendix 25 — Piko-6 meter information leaflet

Appendix 26 — “Asthma and health pregnancy” brochure
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Appendix 13 — Monash University Human Research Ethics Committee
approval letter

Z MONASH University

Monash University Human Research Ethics Committee (MUHREC}
Research Office

Human Ethics Certificate of Approval

Date: 22 June 2012

Praject Number: 2012000921

Praject Title: Evaluation of an intervention to improve asthma sontrol in pregnant
women [pilot study)

Chief Investigator: Dr Johnzon George

Approved: From: 22 June 2012 To: 22 Jure 2017

Terms of appraval

1. The Chief investigator is responsible for ensuring that permission letters are obtained, if relevant, and a copy

forwarded to MUHREC before any data collection can oceur at the specified organisation.  Failure to provide

permission letters to MUHREC before data collection commenees is in breach of the Mational Statement on

Ethical Canduct in Human Research and the Australian Code for the Responsible Conduct of Besearch

Approval is only valid whilst wou hald a position at Monash University.

It & the respongibility of the Chief Investigator to eneure that all investigators are aware of the terme of approval

and to ensure the praject ie conducted as approved by MUHREC.

4. You should notify MUHREC immediately of any serious or unexpected adverse effects on paricipants or
unforeseen events affecting the ethical acceptability of the project

5. Complaints: The researchers are required o inform MUHREC promptly of any complainte made about the
project, whether the complaint was made directly to a member of the research team or to the primary HREC

6. Amendments to the approved project (including changes in personnel}: Requires the submission of a

Request for Amendment form 10 MUHREC and must not begin withowt writen approval from MUHREC

Substantial variations may require a new applicatian

Future correspondence: Please quote the project number and project title above in any further correspondence.

Annual reports: Continued approval of this project ie dependent on the submiseion of an Annual Report. Thig ie

determined by the date of your letter of approval

9. Final report: A Final Report should be provided at the conclusion of the project. MUHREC should be notified i the
project is discontinued before the expected date of completion.

10. Monitoring: Projecte may ba subject 1o an audit or any other form of monitoring by MUHREC at any time.

11. Retention and storage of data: The Chief Investigator is respansible for the storage and retention of ariginal data
pertaining to a project for a minimum period of five years.

o ro

o~

Professor Ben Canny
Chair, MUHREC

cc: Assoc Prof Kay Stewart, Prof Michael Abramson, Ms Angelina Lim, Prof Susan Walker

Postal — Menash University, Wic 3800, Australia

Buiking 3E, Hoom 111, Clayten Cam pus, Wellingten Hoad, Clayten

Telephone +61 3 9805 5480 Facsimile +81 3 9805 3831

Email muhrec@maonach.edy www.monash.edu researchfathicsshumandind exhml
ABN 12277 614 012 CRICOS Provider #000080
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Appendix 14 — Mercy Health Ethics Committee approval letter

& >

Mercy Health

Care first

31 May 2012

Dr Johnson George

Lecturer

Centre for Medicine Use and Safety
Monash University

381 Royal Parade

Parkville

VIC 3052

Dear Dr George

Re: R12/13: Evaluation of an intervention to improve asthma control in
pregnant women. A pilot study.

| 'am pleased to advise that your amendments comply with the requirements of the
Human Research Ethics Committee meeting of 3 April 2012 and as such you may
now commence with the study. Specifically, the following documentation is

approved:

| Module One Version 2 Dated 10 May 2012
Recruitment Poster Dated 10 May 2012
Participant Explanatory Statement Version 2 Dated 10 May 2012
Expression of Interest form Version 2 Dated 10 May 2012
Information given te midwives Version 2 Dated 10 May 2012
Data Collection form Version 2 Dated 10 May 2012
Asthma control Questionnaire (ACQ) Dated 10 May 2012
Asthma during pregnancy education leaflet Dated 10 May 2012
Participant Consent Form Version 2 Dated 10 May 2012
General Practitioner Notice- Notification of patient | Dated 10 May 2012
participation

The Human Research Ethics Committee is constituted and functions in accordance
with the National Health and Medical Research Council National Statement on
Ethical Conduct in Human Research (2007).

Approval by the Mercy Health Board is valid for up to 3 years from the date of this
letter. That is, the project should be completed by the approval expiry date, which is
31 May 2015. Should it become apparent that an extension of the 3-year period is
required, the principal researcher should apply, in writing, through the Administrative
Officer of the Human Research Ethics Committee. Please note that the research

Mercy Health
Level 2, 12 Shelley Street, Richmend Vicloria 3121 Phona: +61 3 8416 7777 Fax: +61 3 8416 7888  marcyhealth.comau  ABN 77 191 901 062

Compassion  Hospitality Respect Innovation  Stewardship  Teamwork
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project should be commenced within 12 months from the date of this letter. Would
you kindly advise me the date that you commence your research.

In accordance with the NHMRC Guidelines, approval is subject to;

1. Immediate netification to the Administrative Officer, The Mercy Health Human
Research Ethics Committee and sponsor, of any serious adverse effects on
participants;

2. Immediate notification of any unforeseen events that may affect the continuing
ethical acceptability of the project;

3. Notification and reasons for ceasing the project prior to its expected date of
completion;

4. The completion of a progress report at 6 months and then annually for the
duration of the project; (progress report attached),

5. The Mercy Health Human Research Ethics Committee approval of any proposed
maodifications to the project;

8. The submission of a final report and papers published on completion of the
project.

Please also note:

7. Consent Forms must be available for audit by the Mercy Health Human
Research Ethics Committee and retained for the period required by law,

8. The Principal Investigator upon leaving the Institution must inform the Mercy
Health Human Research Ethics Committee as to the nominated person to
replace him/her.

If you have any queries, please do not hesitate to contact me on 8458 4808.

Yours sinceraly

Carole Branch
Administrative Officer
Mercy Health Human Research Ethics Committee
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Appendix 15 — Royal Women’s Hospital Ethics Committee approval letter

T Arthur Hui

Adminisitalive DlTicer
Research and Fihics Secre anial
Tel: +41 3 8343 3720

Fan: 451 3 345 3702 the Women'S

Fmail: arthur huidihewgmens.org au i -
the royal womens haspital

27812

DrJ George !
Centre for Medicine Use and Safety Wiw thewamens.org.au
Faculty of Pharmacy and Pharmaceurtical Sciences

Monash University (Parkville Campus)

331 Royal Farade, Parkville  Vie 3052

Dear Dr George,

Re:  Project 12/22 - Evaluation of an intervention to improve asthma control in pregnant
women

Thank you for submitting the amendments as requested by the RWH Human Research Ethics
Committee.

[ confirm the project is now approved.

Enclgsed please find Project Approval and MNotification of Project Commencement Forms for
your record.

Prior to commencement of your project, you are reminded that you must contact the
relevant RWH Divisional Directors / Department Heads to confirm your actual
commencement date. Failure to inform these RWH personnel may jeopardise their
approval and support for your project.

Flease return the completed Notification of Project Commencement Form to me when the

project begins.

Yours sincerel y,

A.C. B. Hui
Administrative Officer
Research and Fthic cretariat

o iMs L Wolke

Encl:
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Appendix 16 — Participant explanatory statement

e
7 MONASH University OV ONMerey Health thewomens
Wictoria

Care first victoria australia

Participant Explanatory Statement

Title: Evaluation of an intervention to improve asthma control in pregnant women

27" August 2012

Sites: The Royal Women’s Hospital, Mercy Hospital for Women

Principal Researcher: Dr Johnson George

Associate researcher(s): A/Prof Kay Stewart, Lisa Wolke, Prof Michael Abramson, Prof
Sue Walker, Angelina Lim

This information sheet is for you to keep
1. Introduction

You are invited to participate in a study that will test strategies to improve asthma control and
decrease the risk of pregnancy complications. You have been selected as you have identified
yourself as having a history of asthma. Your involvement in the study will provide information
that will assist us improve the management of asthma in pregnant women. Feel free to ask
guestions about any information in the document. You may also wish to discuss the project
with relatives or friends. By signing the consent form, you understand the given information

and agree to participate in the research project.

2. What s the purpose of this study?

There have been many cases of poor asthma management during pregnancy and complains
of a lack of support. Many women are unsure what to do with their asthma medications
during pregnancy and are concerned about how asthma will affect their pregnancy.
Unfortunately, some women do not get enough information about asthma management
during pregnancy, jeopardising asthma control which can complicate their pregnancy. This

trial will test two ways of managing pregnant women with asthma. If one method proves to
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be more effective than the other, we will relay this information to funding bodies and policy
makers. Information generated from this trial can help prompt more support services and
resources for pregnant women with asthma in the future. By participating, you will help
evaluate strategies to decrease the risks of uncontrolled asthma in the future. The results of
this research will also be used to help Angelina Lim obtain her PhD, which is titled ‘optimising

the management of asthma during pregnancy’.

3. What does participation in this study involve?

You will be allocated to one of two groups in this study. Both groups will receive the same
assessments using a standard questionnaire which assesses asthma control. We also take a
measure of your current lung function as part of the questionnaire. Both groups will be
administered the questionnaire in each trimester. The only difference between the two
groups is that one group will also be asked to use a PIKO-6 meter because we are trialing its

use in pregnant women.

The first assessment will be at the beginning of the study, second at three months from
baseline and third at six months from baseline. These assessments will be done face to face
and can be conducted at your preferred location and time. These will involve answering a few
questions about how your asthma is going and your general physical wellbeing and may take
15 — 20 minutes. Conveniently, you have the option of being assessed at your next
appointment at the Mercy Hospital for Women or The Royal Women's Hospital. If you choose
this option, your parking or public transport costs will be reimbursed. The questions will
surround the topic of medication use and asthma management and will not be intrusive. You
also need to give us permission to speak to your general practitioner as we will be liaising with

them on your asthma management.

One group will also be asked to use a PIKO-6 meter. If you have been selected in this group,
the PIKO-6 meter you will receive will be free of charge. This device is similar to that of a peak
flow meter and is used to measure breathing. You will be contacted monthly via telephone so
we can acquire the results from this device and ask about how your asthma is going in

general. If there is any concern about the control of your asthma, we will contact your general
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practitioner. The Piko-6 meter is also for you to keep and use as often as you like. We will

notify you if you are chosen and organise those visits accordingly.

4. Willl or my baby benefit from this study?

All women in the study will be given information and support on asthma management during
pregnancy which may improve asthma control leading to better outcomes for you and your
baby. However, we cannot promise you any benefits from participation in this study. If this
study is successful, findings will justify more support for asthma management during
pregnancy, such as asthma antenatal clinics, asthma monitoring programs etc. and help
contribute to helping other women in your situation in the future. Data gathered from this
study may inform health professionals leading to better management of pregnant women

with asthma.

5. Are there risks to me or my baby in taking part in this study?

There are no foreseeable risks associated with participation in this study. The questions are
simple and participation does not demand any laborious activity. We will not be asking any
intrusive or sensitive questions. You may withdraw from the study at anytime without being
disadvantaged. If during the study, it becomes evident that there is a concern with your

asthma management, we will notify you and/or your doctor, with your permission.

6. How will my confidentiality be protected?

All data collected from you, your health records, your doctor or your pharmacy will be stored
for at least 7 years and then destroyed. Hard copies will be stored in locked cabinets and
electronic copies on password protected computers; both will ONLY be accessible by the
investigators. Results may be presented at various conferences and in journal publications,
but no participants, doctors nor pharmacies will be identified. All identifiable information will
be de-identified before data storage. Your contact information was only needed to invite you
to participate. There will be no possible way for someone outside the research team to

identify you.

7. What if new information arises during the research project?
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We will let you know if any information comes out that may affect your choice about the
study.

8. How will | be informed of the results of this research?
You can contact one of the chief investigators in mid 2013 to get a summary of the study
findings by e-mail or post.

9. What if | need further information or | have any problems during the study?

You are more than welcome to contact one of the research investigators or ethics

committees named at the end of this explanatory letter.
10. What if I have a complaint?

Mercy Hospital patients.

If you have any complaints about any aspect of the project, the way it is being
conducted or any questions about your rights as a researcher participant, then you may
contact either

Carole Branch, administrative officer of Mercy Health Ethics Committee

Royal Women’s Hospital patients

Complaints should be directed to the RWH Consumer Advocate,

11. Do | have to take part in this research project?

Participation in any research study is voluntary. If you are interested in participating, please
complete and return the consent form in the enclosed reply-paid envelope. You will only be

contacted again if you fill in the consent form.

12. Has this research been approved?
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The project has been approved by the Mercy Health Ethics Human Research Ethics
Committee, The Royal Women’s Hospital Human Research Ethics Committee and the
Monash University Human Research Ethics Committee. This project will be carried out
according to the National Statement on Ethical Conduct in Research Involving Humans
(2007) produced by the National Health and Medical Research Council of Australia. This
statement has been developed to protect the interests of people who agree to
participate in human research studies. In accordance with the National Medical Health
and Research Council guidelines, the Mercy Health Human Research Ethics Committee is
required to conduct audits of research projects from time to time. It may therefore be
possible that the Mercy Health Human Research Ethics Committee which has approved
this research will seek to view a copy of your signed consent form, or to contact you, to
ensure that the research is being conducted according to the ethical standards required
by these guidelines. This research has also been endorsed and supported by the Asthma

Foundation of Victoria.
13. Will | be reimbursed for my participation?

All participants will be reimbursed for their travel expenses or receive free on-site
parking. Piko-6 meters will be supplied free of charge to chosen participants. Parking or
public transport costs will be reimbursed if you chose to have your assessments at

either Mercy Hospital for Women.

By participating in this study, you will help us to understand and improve the management of
asthma during pregnancy. The investigators for this study are Dr Johnson George, A/Prof Kay
Stewart, Prof Michael Abramson (Monash University), Prof Sue Walker (Mercy Health and
Melbourne University), Lisa Wolke (The Royal Women’s Hospital) and Ms Angelina Lim
(Mercy Health and Monash University).

-157-



Appendices

Contact details for further enquiries, feedback or complaints in relation to this project are

given below.

If you would like to contact the
researchers about any aspect of this

study, please contact:

If you have a complaint concerning the manner in
which this research is being conducted, please
contact either the Monash University Human
Research Ethics Committee, the Mercy Health
Research Ethics Committee or The Royal Women's

Hospital Consumer Advocate.

Dr Johnson George

Ms Angelina Lim

Executive officer

Monash  University Human Research Ethics
Committee (MUHREC)

Mercy Health Human Research Ethics Committee

The Royal Women’s Hospital Consumer Advocate

Yours sincerely,

Angelina Lim, (On behalf of Dr. Johnson George, Prof Michael Abramson, Lisa Wolke,
Prof Sue Walker and A/Prof Kay Stewart)
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Please separate the expression of interest form from the participant explanatory
statement so you may keep all the details of the participant explanatory statement

<

e <
thewomens

ASTHMA
%g MONASH Univers ity FOUNDATIONMercy Health the royal womenis hospita
Victora

victoria australia
Care first

EXPRESSION OF INTEREST FORM:

R12/13 Version 2, 10" May 2012

Project title: R12/13: Evaluation of an intervention to improve asthma control in
pregnant women. A pilot study.

Full name:

Address:

Contact phone number:

Email address (optional):

Date of birth:___/ /___ Do you speak English? Please tick (v ) one Yes [_|No[_]

1. How many weeks gestation are you? (If not sure, please state a trimester)

2.  What asthma medications are you currently taking?

If you are not currently taking any asthma medication, have you had asthma symptoms in the
last ten years? Please tick (v ) one

Yes |:| No|:|

3. How would you describe your asthma day time symptoms?
Please tick (v ) one
|:|Less than weekly |:|Weekly or more, but less than daily

|:|Daily |:|Daily with restriction of physical activity

4. How would you describe your asthma night time symptoms?
Please tick (v ) one
|:|Less than twice per month |:|Twice per month but less than weekly

|:|Weekly or more often |:|Very frequently
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Appendix 17 — Participant consent form

S #

THE

O

«a MONASH Unlverslty FWNME!{'C)( Health the royal women's hospital
- i .

Care first victoria australia

Consent Form

Title: Evaluation of an intervention to improve asthma control in pregnant women

I, (full name of participant) of

(address of participant)

have read and understood the enclosed participant information form for the project
titled “evaluation of an intervention to improve asthma control in pregnant women.”

| freely agree to participate in this project according to the conditions in the
participant’s information. | allow the investigators to monitor my progress during my
pregnancy and undergo assessments regarding asthma management and medication
use.

AND
I have the right to withdraw or leave the study at any time.
AND
| understand the research team consisting of Angelina Lim, Prof Sue Walker, Dr. Johnson
George, Assoc/Prof Kay Stewart, Lisa Wolke and Prof Michael Abramson will have access
to all the details | provide in the assessments and medical records.

AND

I understand that any data that the researcher extracts from the study for use in reports
or published findings will be fully de-identified.
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AND

| understand that the data collected from this study will be stored for at least 7 years
and then destroyed. Hard copies will be stored in locked cabinets and electronic copies
will be password protected and both will only be accessible by the research team.

AND

| consent to the Mercy Health Human Research Ethics Committee, Royal Women’s
Human Research Ethics Committee and Monash University Ethics Committee, which
approved this study to access my information, or to contact me to ask about my
research experience, in order to ensure that the project is being run in accordance with
government standards.

Required participant’s details
Full name:
Address:

Contact phone number:

Email address (optional):

Please nominate the general practitioner you wish us to contact regarding your
asthma management
Name:

Clinic name:

Clinic’s Address:

Clinic’s phone number:

Participants’ name (printed)

Participant’s signature

Date

Name of witness to Participant’s signature (printed)

Witness’ signature Date
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Declaration by researcher

Researcher’s name (printed)

Researcher’s signature

Date

Please cut and keep for revocation 3<
Revocation of consent form
Title: Evaluation of an intervention to improve asthma control in pregnant women

| hereby wish to WITHDRAW my consent to participate in the research proposal
described above and understand that such withdrawal WILL NOT jeopardise any

treatment of my relationship with Mercy Health or The Royal Women’s Hospital.

Participant’s name (printed)

Participant’s signature

Date

Participant’s address
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Appendix 18 — Recruitment advertisement poster

| * 7 MONASH University C%) o%‘&m

thewomens
st Mercy Health

Care first
The Asthma Foundation of Victoria, The Royal Women's Hospital, Mercy
Hospital and the Centre of Medicine Use and Safety of Monash University
would like to invite all pregnant women with Asthma to join a study to
improve support services to pregnant women with asthma

Pregnant and asthmatic??

-

. |

+ " Andin yourfirst trime

<

Want more information on your asthma
medication management during pregnancy?

A\ 1 o
Would you like to participate in a
st about asthma support

Puring Ql'egnancy‘?
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Appendix 19 — Asthma Control Questionnaire

06 F.F. JUNIFFR FT A&l

Appendix
ASTHMA CONTROL QUESTIONNAIRESZ:
Flegse answer questions 1-6.

Circle the mumber of the response that best deseribes how yon have been during the past wesk

1. On average, during the past week, how often were you woken by your asthma 0 Never
during the night? 1 Hardly ewver
2 A few minues
3 Several times
4 Many times
3 A graat many tires
5 Unable 1 slkeep becanse of asthma
2. On oaverage during the past week, how bed were your asthma sympioms ?  Nosymptoms
when you woke up in the moming? 1 ¥ery mild symptoms
2 Mild symptoms
3 Moderate symptomns
4 Quite sevaEre SYmpoms
3 Severs symptors
B Very severs symploms
3. In general, during the past week, how limited were you in your activities Mot limited at all
because of your asthma? 1 Very slightly limited
2 Slightly limited
3 MWoderately limitad
4 Wery limited
3 Fxtemely limited
5 Totally limited
4. In general, during the past week, how much shorimess of breath did you f MNone
expetisnce becanse of you asthma? 1 Avery litle
2 & linle
3 A miderate amount
4 uite a lot
5 A grest deal
6 & overy great deal
3. In general, during the past week, how much of the tine did you wheeze? ?  Netatall
1 Hardly any of the time
2 A linle of the time
3 A miderats amount of the time
4 Aot of the time
3 Most of the tine
5 all tha time
6 O average, during the past week, how many puffs of shori-actmg 2 Nons
bronchodilator (=g. Yentolin} have you used =ach day? 1 1-2 puffs most days
2 3-4 puffs most days
3 3-8 puffs most days
4 512 puffs most days
3 13-16 pufls most days
6 Wore than 16 puffs most days
To be completed by 2 member of the clinic staff
7. FE¥1 pre-hronchodilator 0 =P3% predicted
. 1 55-80%
FEV1 predicted oo 2 BR-E
3 7T
FEV1 % predicted oo oo s 4 69-60%
[Record actual values on the dotted lines 3 3%-308%
and seore the FEV1 % predictsd in the next 6 <% predictad

colurmn}

@The Asthma Control Cusstionnaire 5 copyrighted. It may not be changed, translated or sold [paper or softwarz} withont the
prtmission of Flizabeth Juniper.
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Appendix 20 — Baseline data collection form

Data collection form

v AN oe

10.

11.

12.

13.

How long have you had asthma for? years

What was your country of birth?
Please state ANY other languages you speak at home
What other medications are you currently taking?

Is this your first pregnancy?
Do you currently smoke?
Do you currently hold a health care concession card?

Who is currently managing your asthma?
|:|A specialist |:|A general practitioner

[]other, please specify

Do you ever forget to take your medications?

[ Jalways [ _]often [ ]sometimes [ |Rarely [ INever

| get confused about my medications

[ Jalways [ _]often [ ]sometimes [ |Rarely [ INever

| make changes in the recommended medication management to suit my
lifestyle

|:|Always |:|Often |:|Sometimes |:|Rarely |:|Never

| vary my recommended medication management based on how | am feeling?
|:|Always |:|Often |:|Sometimes |:|Rarely |:|Never

| put up with my medical problems before taking any action

|:|Always |:|Often |:|Sometimes |:|Rarely |:|Never
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Appendix 21 — Follow up data collection form

These questions are coupled with the ACQ

Name of patient:

Date:
FEV,=

FEV=

FEV1/FEVe=

Since we last spoke to you...

1.

Have you had any recent asthma exacerbations?

Have you had any recent asthma related hospital visits?

Have you recently had to take any days off due to a worsening in your asthma

symptoms?

Have you had any recent oral corticosteroid courses prescribed for asthma

exacerbations?

Have you had any changes made to your asthma medications?

Have you complied with those changes?

Have you yourself made any changes to your asthma medication regimen?

Do you have any concerns about your asthma?

-166-



Appendices

Appendix 22 — Notification letter to general practitioners

THE C %‘>

= MONASH University pAsou"monMercy Health thewomens
Victoria

Care first ~ ~ vewaas sralla

Dear [Name of doctor]

This is a courtesy notice to inform you that your patient, [Name of participant] has
expressed interest in participating in a study to improve asthma management during
pregnancy. This study tests an intervention to improve asthma outcomes in pregnant
women via education and monitoring. We will be monitoring asthma using the Asthma
Control Questionnaire and spirometry throughout pregnancy monthly as per National
Asthma guidelines to maintain stringent asthma control during pregnancy. This study
will not require you to do anything extra on top of your usual practice, but we wanted

to let you know that your patient is enrolled in our study because we may contact you

if their asthma control becomes of concern (i.e. documented exacerbations or an
increase in ACQ score of 0.5 or greater since last assessment) and may require a change
in medication management or at the patient’s request. Although we are happy to
suggest appropriate changes to asthma management, their medical management will be
entirely under your control.

All information obtained in this study will be de-identified.

Enclosed is the participant explanatory statement we have given your patient so you are
aware of the information they have received. Our contact details are also on this form.
Please do not hesitate to contact us if there are any concerns.

Thank you for your participation.
Yours sincerely,

Angelina Lim (on behalf of Dr Johnson George, Prof Michael Abramson, Prof Sue Walker,
Lisa Wolke and A/Prof Kay Stewart)
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Appendix 23 — Feedback form sent to general practitioners

I

. . thewomens
Z2 MONASH University FOUNDATIONMercy Health [1€WOMENS
Victoria

Care first victoria australia
RE: Multidisciplinary Approach to Managing Maternal Asthma (MAMMA® Trial)

The following information is regarding the latest assessment of your patient’s asthma
control. Her responses to the Asthma Control Questionnaire (ACQ) are also attached.

Name of patient:

Date of Assessment:

Results:

FEV(L) FEV,% FEVe(L) FEV./FEV,
1. Complaints? 2. Exacerbations?
3. Total ACQ score: 4. ACQ score change from last visit:

Recommendations

Review required?
MNo OYes O Yes with urgency

Comments

Reference ranges and definitions

ACQ score = (This is a mean total of the points allocated for each response on the ACQ)
An increase of 0.5 or greater has shown to be a significant deterioration in asthma
control. An ACQ score of 2 or greater indicates poorly controlled asthma.

FEV,%= >80% indicates well controlled asthma, 60-79% indicates mild asthma, 40-59%
indicates moderate asthma, <40% indicates severe asthma

FEV.,/FEV¢= Ideally, a score of <0.75 warrants a review of their asthma control
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Appendix 24 — National Asthma Council asthma action plan

ASTHMA ACTION PLAN

Take this ASTHMA ACTION PLAN with you when you visit your doctor

HAME DOCTOR'S CONTACT DETAILS EMERBENCY CONTACT DETAILS
DATE Hame
HEXT ASTHMA CHECK-UF DUE Fh

HEN WELL Astima under control {aimost no symptoms) WAYS CARRY YOUR RELIEVER WITH YO U

Pzak flow [ifused| abave:

Your preventer is:
p G e aT OTHER INSTRUCTIONS
le.g. ather madizines, trigger avaidanss, what ta da befire sxereize|
Take pufiz/tablats times avary day

OUsea space w b jaur inhaler

Your reliever is:

Take puffs

When: You have symptome like 9. coughing or shortness ofbreath
OuUzea waca w b yaur nndar

WH EN N OT WELL ASfma gectin g worss {reedin g more relisver 8. 0. more (han J0imes par wes i, wakimy up Wit S50 ma,
— MOre Sympoms than USual, BEtima iF intertering with usual activities)
Paak fiow lif used| betwszn and

[HANE & STAZNGTHI OTHER INSTRUCTIONS [ Contactyour doctor
Take puffsitablats times every day |e.g.ather medicines, when ta stap taking extra medicinzs|

Keeptaking preventer:

O Usea space w b yaur inhaler

Your raligver is:

Take pufls

OUzas zpace w kb yaur inhder

ﬁ) ": SYMPTDMS GET WDRSE Asthima issevers (needing relisver again within 3 kours, inore asing difficouity breatiing,

waking often at might with sstima symptoms)

Prak flow™ [if us=dl betwezn and

AT g e OTHER INSTRUCTIONS [ Contact yaur dactartoday
Take puffsftablets times every day | g.other madicines, when to stap taking satra medicinzs|

Keeptaking proventer:

Frednisolone/prednisone:
O Msea spacer w b yaur inhaar Take each morning for

Your reliever is:

Take pufls

OUzes space w kb yaur inhader

Asthmaeme rgency (severg breatiing problems,

DAHGER 5'6“5 s_ymptnms get worse very quickly, reliever fras NatlonalASthma .
lithia or ro @ ffact CouncllAuStralla

landing the attack againat asthma
Paeak flow |if uzzdl below: .

DIAL 000 FOR Callanambulance immadiately
AMBU LANCE Eaythatthisis anasthma emergency

Kaap taking religver as often as neadad

-169-



Appendices

ASTHMA ACTION PLAN

what to look out for

THIS MEANS:

+you have no night-time wheezing, coughing or chest tighthess

+ you only occasionally have wheezing, coughing or chest tightness during the day
+ you need reliever medication only occasionally or before exercise

+ you can do your usual activities without getting asthma symptoms

WHEN THIS MEANS ANY ONE OF THESE:
NOT WELL « you have night-time wheezing, coughing or chest tightness

+ you have morning asthma symptoms when you wake up
@ + you need to take your reliever more than usual eg. more than 3 times per week
-

+ your asthma is interfering with your usual activities

IF THIS MEANS:
SYMPTOMS + you have increasing wheezing, cough, chesttightness or shortness of breath
GET WORSE + you are waking often at night with asthma symptoms

+ you need to use your reliever again within 3 hours
THIS IS AN ASTHMA ATTACK

THIS MEANS:
DANGER + your symptomes getworse vary guickly

SIGNS - y.ou'ha\re .s.ever‘e s.h‘o.rtnes.s‘ .I hreath, D IAL o 00 FO R

ean't speak comfortably or lips look blue
+ you get little or no reliefFrom your reliever inhaler AMB ULANCE

CALL AN AMBULANCE IMMEDIATELY: DIAL 000
SAY THIS 15 AN ASTHMA EMERGENC

PREYENTERS i RELIEVERS
four preventer medicine reducesinflammation,  © Your relisver medicine works guickly o make
swelling and mucus in the airways of your H breathing easier by making the airways wider.
ASTHMA ‘ - ) b
MEDIEINES Lungs. Preventers need Lo be taken every day, i Always carry your reliever with you - it is
even when you are well. i eseential for firet aid. Do not use your preventer
Surmie preventer inhalers contain 2 medicines w i inhaler for quick relief of asthma symatoms
help eontrolyour asthrma (combination inhalersl. | onless your doctar has wld you to do this,

NationalAsthma
CouncilAustralia

lending the attack against asthmm

-170-



Appendices

Appendix 25 — Piko-6 meter information leaflet

PiKo® Monitors

Electronic Patient Monitoring

Redefining Patient Care

Beyond Expectations

Performance and simplicity go beyand expectations to
create the world's most effective hame health monitor
for managing asthma and other respiratory canditians at
home.

Redefining Patient Care — Diagnostic Confidence

PiKo® monitors measure pealc flow, FEV,, FEVs, and
FEV4/FEVs, giving vou a reliable solution for asthma
and COPD management. Sophisticated features include
automatic test quality alerts and electronic data starage
of g6 tests. Data can be reviewed via a single operating
button, eliminating the errors associated with paper
diaries. All tests can be easily downloaded to the
companion PIKoWET software.

Redefining Patient Care — /mproving Qutcomes

As a part of our family of asthma and disease
management praducts, PiKo monitaors embody years of
dedication to advancing the quality of lung health.

e cantinue redefining patient care so that you can
achieve impraved patient outcomes, mare efficiently,
more profitably.

Fpire

INsPIRING RESPIRATORY HEALTH
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Redefining Patient Care — Proven Technology

Partable. Fika-1™ is the warld's first paclet
sized electranic peak flow and FEY, meter
In addition to FE¥; the new FiKa-6™
measures FEVg and FEV,/FEVs.

Ease of Use. Single operating buttan
simplifies testing, while electronic data
storage eliminates emars. Colar zone
persanalization, red, yellow, and green
zones are automatically displayed.

Intelligent Design. Features test quality
alerts and electronic storage of the last g6
readings.

Affordable. Mot anly the highest
performing hame heaith manitor of its
type, PiKo is cost comparable to traditional
mechanical peale flow meters.

Optional Software.
PiKoHET™ for tracking
and trending. Available
in Professional and
Persanal versions.

27
Pl KomMon itors
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P iKo Monitors

PiKo-1 ™
Flectronic Peak Flow & FEV; Meter

PiKo-1 measures peal flow and FEY,, considered by many asthma specialists to be a more reliable indicator of an
impending asthma attack.

Recognized as the Best Overthe-Counter and Self Care Praduct at the US Medical Design Excellence Awards in
2003, PiKo-1 pravides the most accurate peak flow measurement when compared to mechanical peals flow meters
and is ATS/EU scale compliant.

PiKo-6 ™
Electranic FEVe, & FEVFEV; Meter

PiKo-6 goes ane step further measuring FEYy, FEVg and FEV)/FEYV, bringing a new level of effectiveness to the
manitaring of COPD, asthma, cystic fibrosis, and lung transplant patients.

An easy and cost-effective solution to patient screening and manitoring, PiKo-6 acts as a reliable indicator of the
need for full spirometry and pravides continuous assessment of lung function.

Spire

{Actual Size)
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Pixoner™ Software

PiKoNET™ Software
Tracking & Trending Saftware

Easy-ta-use, Windows® based PIKONET software allows viewing and trending of PiKo results for effective
manitoring and management of asthma and COPD.

Featuring a small USB interface cradle, PiIKoMET software allows single ar multiple patient data to be downloaded
onto a camputer for tracking and trending. All data can be presented in graphical and tabular format and is date
and time stamped, eliminating the need for record cards.

= Simplicity. Easily download data via infrared parts on PiKo and cradle.

=  Graphical Customization. viewed parameters selectable for table and graphs as well as dates, data, scales,
and zanes. Graphical data selectable for morning, aftemoaon, ar all day.

* Intelligent Design. PiKoMET configures Pikas with zanes and reference values. Automatically calculates
diurnal variation and links serial number(s] of PiKa{s] to the patient record.

= Reporting. Reports include patient data, tables, and graphs that can be previewed on screen, printed, or
saved as a PDF file an the patient's record.

= Records. Patient Records indude 1D, patient demagraphics, and reference values.

= Saecurity. Password protected databases can be created for staring patient records in groups or for trials.
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Redefining Accuracy.
Beyond Expectations.

'

|

Technical Specifications
Plko-1 B PlKos

Sensar
Pressurefflow sensor technalogy, (patented)

Plko-1

PEF:

Range 15 - 993 LPM [1 LPM resalution)

Accuracy 5% or +f- 2a LPM [whichever is greaten
FEV1:

Range a.i5 - 9.99 liter [a.at liter resolutian)
Accuracy +-3.5% orai liter (whichever & greater)

Plko-&

FEW1:

Range a.15 - 9.99 liter [a.a1 liter resolution)
Accuracy +- 5% araa liter [whichever is greater)
FEV&:

Range @15 - @.ag liter [a.at liter resolution)
Arcuracy +f- 4% oraa liter [whichever is greater)

PIKaNET saftwarne

Definltlan:

PiKaMET is a reparting package that reads data from a Piko 1
or Piko-& and presents the data in trend format asainst time.
With PiKo-1, PEF and FEV1 are reported. PiKo-& does not mea
sure PEF.

Parameters roparted:

PEE FEV1, FENB, FEVYFEVE, reference values, zone threshalds,
diumal wariation (difference between hest am and best pm
readings forselected parameter). Reference walues are used
far comparison and the graphs show banded zones relating
1o percentages of reference values achieved

Operating Systems:

Wiind ows 24, Windows ME, Windows zaoa, Windows X
Hardware Requlrement:

Minirmum of Pentium I, oo MHz, E5ME RAM, s0aME free

Memary: space. Supports USE connection to PiKo
9B patient test scores Netwarks:
Jltlnnevr\“\?nrlvame: This is a single computerbased product; howewer, if the com-

Calar Zane:

5 Color Zanes (Green, Yellow, Red]

Reference Values:

Lser defined

Qualtty Factor:

Wearning & indicator for cough or abnormal blow
Sounds:

Four patterns for different indications and wamings
Camtnunleatian:

Bi-directional IR port (RS232 fonnat)

Battery Life:

FiKo-1: One year (hased on average of 6 blows per day)
FiKn-6: Six months (hased an average of 6 hlows per day)
Battery 3

2 xtype 357 siler ozide buttan celk [or equivalent
Dimers ans:

75 % 35 X 20 MMy 35 grams

puteris part of a netwark, installation requires that the user
he logged in as an administrator.

Software Required:

The fallowing will be installed at the irstallation if reguired.
NET Framewark wersioh 1.1 ar higher, MDAL wetsion 2.6 o
highet, or |ET wersion 4.0 or higher.

Databases:

Multiple databases supparted, unlimited patients. Uses Micro
saft generic high security forrmat with password pratection.
Qutput:

FOF: Creates an Adobe Acrobat Porable Docutnent of the
entire patient repaort.

THT: Creates = Tab Delimited Text File useful far importing
into ward processing documents.

-L5W: Creates a comma separaied varishles texd Rle, suitable
farimporting easily into Excel or other spreadsheets, data.

Reslstanca: - -
bases and statstical anakysis programs.
gpirm:;%ﬁm at 14 LFS or lower Inbuilt repart preview and print

4
1@°Cto 58°C (5a°F to taah)
Starage Temp:
-20%C 10 8070 [-47F o 140%F]

Program faclllty:
Allows PC to program reference and zone threshaolds into
Fikn

Hurmldlty: . . Study Retard:

a - 100% telative humidity Allows entrw of site 10, study code and comments.
Bammetr:gk: 4 Quallty Standards:

ggﬂféfm:"‘ge’;"m 5 Facility to record study propetties, far trials ete.

ATS 1994 (monitaringl, AS/MES 4257 1994, ENL3826: 2003
Saf

e
EMBagal-1, ENBagal 11, ENBaBal-1 2, and [Py
Regulatory:

Fiko-& FDA s10(kKl; PiKo1 FDA& s1a (K for OTC; CE aags, Class | with mes

surement function
Cantraets:

G54 VragP.go63a; UK NHS Dug Tanff prescribable on FRia

Patent:

U5 #8, 447,459 B1

Waranty:

Siz months (batteries nat included)

Contact Information

us

Fhone: + 1800.574.7374
Ermail:  sales@nspirehealth.cam
UK

Phone: + &4 (0] 1992 526300
Ermail:  infod@nspirehealth.catm
Germany

- ™S ppyright nSpie Health 2007 Due tp continual innpwatipns, nSpire Haglth Phone: + g2 (a) 97 36081810
lre rezareaz the right to change spacifications without notice. Pika is 3 regis. Email:  vertieb@nspirehealth.com
tered trademark of nSpire Haalth. Piko 1, PiKo-, and PIKONET 3re trademarks

of nSpire Health. e hspireh ealth.carm

FN 633077 rEw &
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Appendix 26 — “Asthma and health pregnancy” brochure

Asthma and
healthy pregnancy

What you need to know to

stay well

A
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alian women with asthma expenence
of thei mia whike the

their usual
important

; <t a nonmal pregna
Soa your doctor if you need amy information about your

madications or tha information in this brochura,

Will my asthma gat worse while | am pregnant?

* Most wiomen waith mild astima are net roled Dy sstivng
NG aregnanGy, bt st nesd 10 nave thear ssthma
chackad raqularty. Wemen witgss astirma wias maocdkr ataly
Fvarg o BEvvarg ating regnancy Nave A Igner chiance
of neachny amergency Garg i setivha.

It & oosmiohe for asiima o egur Cunimg regirncy, e

11 WA W1 ave not ad astima Sindtoms anoe
cilcood, ut 1 & Not Gomimon.

Azt Gontrcl San Worsan at ' B Gunng Iregrancy,
oty pncilems usualy Coour Jt aound 17 1o 286 wedkis,
Ths risk of 2 serious asthma attack is highest for
women who stop taking regular preventer medications
dUring pregnancy:

Keap a chse check onyour asthma during pregnancy,

and 86 your doctor immediatehy if your asthma worssns.

Planning a pregnancy
sthma and are planning to became pregnant, now

‘ These key

g ffar help quitt
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Good SElVRg GOnticd 15 eE2eaaly ittt dunng

e Ay, o Gt Ay aange 1o dedk wour astima
ey -6 wesks wile you e regnant.

hcat smstvnamedcahons have no goend safety congerns for
et wioren nd Sl e Gormiued dunng gregaancy.
SN o TRCGRDoNE Ga Dt Wour Dl At isk,

[y don't nawe o astima ashon Qi o o dostor

fow g o,

While you are pregnant

o tabos regular preweriter medGabcn, Mgde Fure you Heen takng
i, Decase vl Nad Son SEtma By wou dung ey
Soxang your Medcahon g reganGy NoeEEes e crancg
of sencus aetvng aftacks and Duts wour uniDo SRy at ngk.

Fay close attertbon to o setinme, and el yvour docton if you
T Army AEETTR SUTEos. [Tyou ave 2 ural nfecion gy a
ol oy e GOl Woesan, B0 Ghedk wour 2Etma 2Gon glan
Al e reach 1o foliow 1.

SOmetines Ineatles &ess G D8 Ao Junng avegaansy, ut
if i 1 Etma v Enoud tel oo docton if wou fagl Dreatless.

If i e gl duhs, trestng i with effectve rmedicatons
Ry Nl Covttegl Yo RETEL Sorne Medcatons that s used
T el Jlengic (WilE g sak i regnansy. Deooigestants
e hGEhonS T unionks wour (oG] Sould Aot De e oy
avegrnt wiomen. Do not take aminstamines without 2sang vour
choter o parmnacist for achigs. Wien Dung ame meckcatons,
Tl oo Garmacest B1at you e regaant.

What you can do
t 15 emoacmaly moortant o srond SEtrna attacks Wil oy
arg pragnant. Here g Sorne Bind on Now you Gan Sho0 yiour
aEma Fom Decoming wonss:!
Swcacd snckang s Eveatinng other ek 's TEesg0
WGk ST dunng aregancy JlEo NGreases e nek
Tt your SR Wil Rve aEtrma, resaeatond e chons,
Fckden infant gdeatn synchome (SI05) and oner ioilams.
Kesn talang 2l your astimamedcahons.
Have regular ciieck-uds for wour stima.
Aponc] TGS THRL Wgger your SETVNE O Wonsen dlemes.
Fe aul evig o yiour Symytonnd and il o o toe
oL AEEIME DSGOEE Wonse .
Wik i o R 10 Haen wiour 2Etma ashion gl
ud to date, and il it Glossh:
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I wicr 2stitmans Aficuit 1 Gordl, i ywou nae e an
AR SRk Witle Sregnart, youw doctor may regommiand
entra ultrasound dnecks tomake surg e s nealtine and
QKNG oty

Dunng your gragnanay, f vou get Setivma Send o wien you
oo pimEcal actty, see vour docton. o should alsn ask vour
dhoctor 2ot waur sEtma f vou want 9 do g e ase winle
WO A e nant.

Warnings and reassurance
The am of good mEtima contral 15 1o o Tese Droilams!
Lo birth weight - ez Do 1 wiormier Wit astiima msy
nanee @ e sk of Deng anal at et s hest f nabhes
T reqci War full weigint etove Daing Do, Decuse Ts neks
arotect e aganst desetes, Neart dssass and ofher
oo winen ey arg achits.
Pre-term hahies — DR0es Do 1o wamen witl astiima migy
istie 2 e ek of ey Do Defong reaciing full tarm
favg-tern ). Pra-tar i St Gan cRuss cormahaahons and
Gan B dangerous foe the aim's hedtn.
Lack of ceygen — f mtynas oot sontalled, the matier and
WIFECHTT X0 Ty 0T gt e Ceamgen. Tg Gan Gause
avcdlents cunng pragnaccy and sfter D,
Fegent stud s from Austrana and around the wionld s
that all of fess promlems g mog IKeh i W wiloss
AEthMa s Savane or Wio ave S2nous SEEMa attasks wiile
ey e regnant. The good news is that if you have
wall-controlled asthma, your risk i& no higher than for
wamen withowt asthma.
hdechoal exgerts now Deleve et te nak of ore-term Drtn
and I et wagint ave rnanly dueg 1o asthma attacks dung
AEgIATGY - NoL ST NG ZETma.
W wath astinTR Wit tEe regulnr Jrevanter medGahon
chniyg arednacy nave 18 same n@d of Nang 2 smal dow et
WEIGTE) Bty A wionmen ot astima

After your baky i1s born

Feen taang vour requir sethma check-ugs. astnra as
wiersenad dunng orennanay, tususly setes Dack o nonmal
AT FGUT D et sifter T SR 15 Do,

I yices Nztve amtinma and allergees in your family, tee s a g
wiour a0 will Nave st oo, The Dest way vou S Bl 1o
rechce TG FEk S 10 2Vl Tobacoo Smoke 2.0, D9 Smong in
wou Gar v norng). Breastizeding s est for ates, and regint
S0 D revent asima
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Questions and answers

WwYill asthma medications harm my baly?

hdogt madiaahons used 1 treat Asthma e 2 rmush ower nEk 1o
WL DRI0Y TR MRang SEtivra St e much sale o use
regular rinded prevater Medcahons Tat naws Dean toe v a
large ruminer of piegnant women ancund e wond 110 to gl
a astrna attack, A severe astima sttack — o Sorme MeckGahons
that are used to reat severs attacks fradnisdlons teiets) - are
rcne ety 1o PR o TRy A regula medcabons for
arenertiy atacks.

Gan 1 just put up with asthma symptoms while

I'm pregnant?

Mo = this is unsafe and not eocommended. Astima can
nGrasee e ngd of dregrianay Gormghcahans and ngeass tik
Giange Tat wouw D wall De Do eanly O watil alow Dt wengint.
o GA reduce these nakE T Keny vour AEEMa wdar Gontil.
Lot oled astnme guts you i oo Deiy At sk,

What happens if | have an asthma attack while
I'm pregnant?

If icas s 2 astma attack dunng oregrancy; it wil De treated
e Same a5 an sttack et ooours 3t aty e time. Tell the
amarmency Gertre staff it wou e diegriant, Dut don't wiorny -
rcat treatments weed dunng sstivna attacks are mush sakr for
wour TRy an a0 unteated astimag atack

Wil | have an asthma attack while giving birth?
Agbiima aitasks rady nasien Awng 1E00rn Ay SEETa FWrEtos
arg ugaly eagly Gortrolled with wsad astvna Medcahons.

Lk ot wiorman, mmast wiorme Wit astma can edoect a
nonma waging Dt By nave vary s2vens SRR o EEmE
triat i chfficalt ter Gontead, el wour ciostetdian and rrchafe that woo
Maig FETVTRS0 115 they San Tk 10 e dodton Win manages
WLy AR
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Know your asthma medications

Tiera e loree Iwies of asihma medicalons: raevers, revanlens and gwmolom

conlroiers. Your doctar will presc ke the medicatian best far you.
Ralieva re (Aromir, A5mal, Sncaryl, 5727 and Vealon) — less medares
aroide reial om a5 hma swnaloms walnn minules. 119w nesd 10 useyour
retens mors lnan F—4 Imes 3 wesk (0o | counhing uss Delors examagd 1 [ may
39 2 @00 lnal your aslnma s nol well conlroiisd and you shoud kel your
dodor immechalely.
Mrywen iz a dilemn ype of relever 1 you ol 13k Sment gl your dog o e v
a pregrenl.
Prane ntars (Ahsescn, Arohds, 1nlal, inlal Soels, Pumsor], Cuar, Singaar,
Tilack) - lnese Medcalong make ne anways 16os sermilivg. Pravenlars Leualy
s 1006 |3aen ety day, snen wisn Bsing wsll 1T yo noemaly 1ake an
inhaked aesenler medcahion, ywau shauld kea g taking it unsss your doclor
led vy nal wous no lonoer nesd 1.
ITyou monmaly lake arevenler laimkals [Singudar), ki your doclor nal wou ae
aregnanl.
Symptam ecantmllers (Soradie, Ows and Seevenl) - lnese medicalons acl
I mtivees, ul e ellecls are longes 1asng and ey are noemaly laken 1ong
lerm. Ty sinoud oy 25 1245n wah & mressnler. Toey soouid nol 08 [aken in
an aslinma allag INwou normally e 3 swnalom conleolise, sl wour doclor
Inal your are aregnanl.
Cambingtian medieatians Serelde Fixahds and Serevanl) and Swmiacor]
Pamicor] and Ceig) — 1M younormaly l34e 4 comianalon medicalon, kil yor
docior gl wou e aregnant.

1Dy ot 1bos o inkemahon on asinma medicabons in areonancy, wal

w35 A e g
For inknmalon on medicalions dunng amanancy and reasl kedng

dkass cal MolnstSale, Soval Hosalal e Womesn on 02 9202 6520 (Swdoey)

o 1200 B47 248 NS ulacde Dedres).

B Coramg e Asrhima Founciannn MEN Seon e 2006
Rlennrh COc for Chicanin A pursises S penTimed.

Infoline: 02 2906 3233

www.asthmansw.org.au

= d inkfnmalan and 15 malnlendad b renlace medical adace.
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Appendices for poster presentations

Appendix 27 — Poster 1

Presented at Primary Health Care Conference 2011, Pharmacy Australia
Congress 2011 and Higher Degree by Research Symposium, Monash
University 2011

Appendix 28 — Poster 2

Presented at International Social Pharmacy Workshop 2012, Pharmacy
Australia Congress 2012 and Higher Degree by Research Symposium,
Monash University 2012

Appendix 29 — Poster 3

Presented at American Health-System Pharmacists 2012

Appendix 30 — Poster 4

Presented at Thoracic Society of Australian and New Zealand Conference
2013 and European Academy of Allergy and Clinical Immunology World
Allergy and Asthma Congress 2013
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Appendix 27 — Poster 1

Management of pregnant asthmatic women
by Australian General Practitioners (GPs)

A Lim,"2 K Stewart,” MJ Abramson'® and J George'
'Centre for Medicine Use and Safety, Monash University, Vic; 2Mercy Hospital for Women, Vic; *Department of Epidemiology and
Preventive Medicine, Monash University, Vic

Background Method:
« Pty s
- . * A pre-plotod, anonymous mal suriy (500 igure 1) was sont o a8l GPS {0 = 842) involved in shared malomity care ot
Bath the mothe: and the oetus. leading 1o increased risks of pre-
torm dalveres. stilbiring, rdoctons, loatal hypowia and cerebenl ‘#ix maberrity hospitals In Victora. Austraiia (See igure 2).
palgy.' 2 . askod about the pe: hy of indicual asth
. L pre hawe a0 of + Their ¥ turiner
darvakoping hidet Ssanse, in shaie g 1 pear medeation ndhdarance.
adultheed ? 0B
+ Prognant woman lend to reduce or stop their asthma. @ MONASH Urnasny &
abioul gataty for e —
their unborm child.* Tabida 1. Cos gnafa o Srd reponsas =
- Tworthirds of [ & pationt of yours has ty
loe dall Inhaber as required. She has no other

ogrant asthmate one
I 1 s 5he taking any clher medications.

Troabed for asthena for Earl one (Stable asthma in pregnancyl; Sne

e G more monihs PrRgrancy. Wil i your réended acton?®
of pragrancy.*
« Twa In five woman
said they would ba
e [ty 1o contre Comous rer on e ares memtcata 119wy
taking ther nsthra
redicaton duing Daxwase e dos T
Eesburnon [R—— 2
St 6% w4 i ICELARA ot anm
« Limitod data ara
avallablo o craagn o st ve gt 1. 1055 o LABA oty -0y
trends and
managETant in e
Fragnant asnmae Figura 1. Survay tool
pepalation
« Racanty, pAascribers Rive Dawn shawn 1o ba aavly rellant on has Wostylo. What bs your
BregrEncy Fak Calgiries., which could explain subopimal
management and dekr BT Iram conducing a fisk benaft Conclusions
assassTAN pa¥ paart *
——— T * Ovara, GPs compiod wit avidance-based
B0 and o roporied good asthena knowledga.
- _ + Despiie Tis. a lack of confidence
Survey development & = andior knawledge in managing
| Vlidation J ot Ny A ‘stabée and deterorating nsthma in
- Erugrianey wia obsorod.
e Sy « The findings fram this surviry wil
nam infiorm g cipvalopmant of Riure
tervoniore and erategies 1o
in maternity sharod care from solected Crangs e aotnar agas. CLE opbmize asthma ranagement
‘and outcomes in pregnant
hespitals [n = 842)
- ot part o 20 dne 10 miing woman.
References
Results Firore . Authrsn prevesshve agret of chokce in prrgancy
+ 176 responses recenved; 174 usenbio Seo Tablo 1) 1 "’W‘Mﬂ:h nuﬂmn::“?:w
lo... ‘__,] TO.T% tomags, B4.5% :@mmwimmjm
loter 31.2% RoUntared A3INTA in >10% of P8F Prognan palients, :
BT.£% rartind tharke asthvrn koo iign B3 good o viry good. 2 ?WK. Inum.'hum I. Funatski T,
mackan of 19 yoars pracised as & GP. ishikawa M. Noonatal
incia due 1o severe, peory controliod
+ Inhajed corticosternids (74.1%) wene mlnwwn
1he profemed praveniive astima medicaticn - d S
in tho first Fimastar. (Soo Figure 3) o x‘mﬂ.ﬁto.wy.mn.
. and longiudingl refalices in
+ 25,85 of respendents would sicp f Gecrease
paborks’ prvertor dosos during pregrancy, i g-nm.;lmm:mmrﬂs- .
Figure 2. Survsy distribution Sow chan Aven whan asihuma conrol ik #tabie tar chidhearing age. Case Manoger
* 12.1% of respondents ware not sure how 1o manage o QW&"T‘:J.:‘!%" i .
refor to e NI L
i rothor pssiona’ Rasmussen SA. Schukin J. Couetncian-
Aim: ! e mancalkogist kncwiedge of and access o
Ta management of ¢ Ameat it o8 the respondents spored sncouniseing m'aﬂn&:;:n risks of madication
o asthma prograncy. J Maer Fetal Neorstal
e R 1 thair practice. Med 2010.

Discussion
Acknowledgements:
- GPy’
= The Assnma Fourcation of Viciora ior gnoarsing the
e hnia i e L ey
+Dr 3 Or
* Fw rospondonts. rated LABAS and L Limfed salaty Andrew Beveridge, Dr Febecca Maward and Monash
o lessar Iy may result iritate or Parivibe PR students for survey validation.
pormi Ihair ongoing use during prognancy. + D Aobeccn Fradiin, Gordon Spaidng, Moran
- Macki a0 D Mary McLaan lor survy disirbation.

Contact details:

73 MONASH University angelina im@monssh.eds o Jy

Victoria
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Appendix 28 — Poster 2

Facilitators of and Barriers to Optimal Asthma
B Management During Pregnancy
y ¢ Lim A2, Stewart K', Abramson MJ3, Ryan K% and George J'
i 1 Gentra of Medicine IJsa efnd Safety, Monz?.sr!JU?ivarsity Parkville, Australia
\' "_-‘\I/ 3 Department of Epid:mlil'oel:]cgyylandl vat’rr\ﬂw c Mon:;;h u y, Prahran, Australia
- 4 Department of Nursing and Midwifery, La Trobe University, Bundoora, Australia

BACKGROUND

* Uncontrolled asthma during pregnancy may lead to pre-lerm births, low birth weight
babies, poor brain

= Over one third of women discontinue their asthma medications during pregnancy,
many without consulting their doctor (Sawicki ef al. 2011}

ete. (Murphy et al. 2011)

* Low incidence of adverse events shown when taking regular preventive asthma
medications during pregnancy (Lim ef al. 2011}

«Women should be managed in the same way as non pregnant women (GINA 2004)

to improve asthma control

Investigation into the facilitators of and barriers to optimal asthma

during preq. yis ded to o

during and

the risks of poor

METHODS (Quantitative)

RESULTS

Tatile 1. Case Vignatie answers

reentty e s s
ot vt e s

oruition fer s she Eiking any sificr mofcatiom.

p— W s

e

Comteres bor on the sarme medhcations 18 mE )

Dopcmane et e TiaoRy

Sty et mmoicasion. 20134

Chuangs nr: 4 fevem [ESLAIA comblsation 107

Change s st o apest 2. 35 or LABA oely) 38

Rafar L

L A e ek pams by ared 3 Pt retartm. Wirs e that ey s 1

dctcriorating. She lcll been iy e week. She hus boea comphiast
Whas i prus imemded acvoa™
Tncrene hes dows

113 55y
«

Biaes)
Refer N

MOz
Add ancahe agemm

1208 048y
Digseine 105 regimes —
hangs wr amcxber agen

~ $iBI%)

L eonie o P fwa; responser 174 diee o vt s

= 176 reaponses recelved; 174 useable

- Demographics: T0.7% females, 84.5% metropoditan GPs, 31.2% encountercd asthma in >10% of their
pregnant patients, 67.6% rated thelr asthma knowledge as good or very gaod, median of 19 years
practised as a GP.

+ Inhaled corticostaralds (74.1%) wars the praterred
preventive asthma medioation in the first trimester.

= 35.8% of would stop ar

Prevenier dosss during pregnancy, sven when asthma co

was stable.

< 12.1% of wers nat sure h ge
during and opted fo refer 1o

‘anather health professional.

+ Almost half of the respondents reparted encountering
fo asthm during In thelr practice.

METHODS (Qualitative)
ol

List
database at Mercy Hospital for Data safuration
\ Women |
~ | Conduct mare intorviews |
mmmmmw
tenquiring about basic ~
aomwuma asthma severity, | | panel meetings to reline
abstetric characlenistics) + themes and discuss luture
| { form y dinection

‘ - = - | “Totomss foms. | | ko ipeme |
RESULTS fwltuuu"J
a time)

Savarw parsiatent
semms

rmaevesunens | HEMES

+ Women were nol aware of the risks of unconirolied asthma

© Connotations of the word "sterold” distressed many woman, thus
overestimating the risks thay could have on the unbarn baby's health

indgrmation

and just Goeghed.._and
[ttt} § eousdcin’t fawkw enye 15 ma d just
Took myse off if bwions | even
conguled my doctor”

tessionals; women turmed 1o the internet,

CONCLUSION

* Alack of confidence and'or knowledge among GPs in

¥ was observed

asthma in preg

* Pregnant women have not been well supported in managing their asthma during pregnancy, causing them concern
- Risks of poorly controlled asthma has not been well promoted

= & multidisciplinary model of care lor asthma

and regular monitoring is now being evaluated.

Z MONASH University

Pharmacy and Pharmaceulical Sciences
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Appendix 29 — Poster 3
Multidisciplinary Approach to Management of Maternal Asthma (MAMMACQ)

Implementation of a pharmacist-led service to improve asthma control during pregnancy
A randomized controfled trial

. May Sowmset’ )
IPharmaty Dept. Moty Hosgital for Women. W .
fom , e, Avasraiac .
* Doget of Parinstal Medicine, Merty Honpital for Women. Ve . Aosiratis

Suman Walkar* snd o
ic, Auniradie;

- -, Background... Methods. ..
P conralied
manitoeing (See Figuns ona)
. eapsat
In Vicorta, Austrelie. ¥ Wit ba atkocated 10 the
etervention o thve wsisal Care GROUR In a 111 fatio
+ Both groups will ba will b
‘Srie and sz month
stioctivensas of this intervention Evaluations...
FA8.0 It e them I nebced(d] . . will inchude scoses, whilst  The proposed interversion has the potential
“Poar sdherence wilh proscribed asthma = nes: o

+ b healih butesmes in pregnant
. o1 detiven wmEn Wit asthens, By reducing the

+ N, FEV, Wil b Inveasigsted a3 a musher for sathes ontied et e ety vemucing
Bssocialed with

major onribuioe
areizing asshma contral[4-5]
Anneeventiona directed at achieving beller

i | Paricioart b the periatal
praterm birth and impaired tetal growih
* Meducs health care costs ssociated with
tion

Age In yeaes Mear: [50) EELE] ]
First child i) 18 (53.9%) e
Geatation at st 22 H IET]
Atean [50)
Tive: main aim of s project Haight in cm Mean [50] (e 628 15 4]
Adharence i 1 D I g
Othes objectives include: ‘Boore Median 1GA] 5[3.0-14.00 ELILINEL]
. Asstralinn n () 4 (0% 15 {50
Arabic (%) 42 510.7%)
regnancy . ntervertion will promots swarereas
* Avian 0 (%] Tam S This i will
prege Europesn n (% (e 5 (167%) and the need 1s 3 colakoeinve.
N Other_n ) 0 o) 2 8.7 peoach io ashma
management during pregnancy
Mikd 1 () 13 143.3%) 17 {56.7%) © I sucteants, thds medel of are could be.
Sewere r () 17 56 Ty EICE widdaly impleraered in clinical practics
SABA only n (%) 14 (48 755 6 {53 %) and justify mare funding lor support
BA n (% i o 200 services and rescurces lor these women
IERLARA + SARA © (%] 15 3 1126 7%) - Thia ia the first stdy 1o investigate the
P, s (501 wai i o i Py e
FEV,Spredicied Mean [50] TT5R1 5] szolia e Fint
FEV, FEV, Wear [50] GER 1l G810 1] FIEEREES. .
Comorbimnes 1. Murphy et sl A mets-anstysis of stverse
NA ) 23 (76 7%} 25 {83 3%) asthma. British Jowrmal of Obsetrics and
] GRS i) Gyraccology 2011
e = T T 2. British Thoracke Sockery. Asthama in
Gaher (% 3w EIE] 3 Lemetal
foher o1 reguiar preventive asthms medicatices
Smokars (%) T XTI [ 5 (10 7%) :‘.’:“ﬂ
Fiealih Care Concession Caid B2 TN B(16.7%] PR —— ol i b
hobars 0 0) peegnant women ty genesal
FEv, t mecon, FEY, = Forcad sxpirstory volume  praciiliorars: & cross secticral survey.
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Appendix 30 — Poster 4
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