THE UMIVERSITY OF

NEWCASTLE

AUSTRALIA

USUAL ANTENATAL ASTHMA MANAGEMENT AND THE
CLINICAL TRANSLATIONAL POTENTIAL OF A
FRACTIONAL EXHALED NITRIC OXIDE (FENO)-BASED

MANAGEMENT STRATEGY

Karen Maree McLaughlin

Thesis submitted for the award of
Doctor of Philosophy
January 2020
School of Medicine and Public Health
University of Newcastle

This research was supported by an Australian Government Research Training
Program Scholarship



Declarations

Certificate of original authorship

| hereby certify that to the best of my knowledge and belief this thesis is my own work
and contains no material previously published or written by another person except
where due references and acknowledgements are made. It contains no material which
has been previously submitted by me for the award of any other degree or diploma in
any university or other tertiary institution. | give consent to the final version of my thesis
being made available worldwide when deposited in the University’s Digital Repository,
subject to the provisions of the Copyright Act 1968 and any approved embargo.

Thesis by publication

| hereby certify that this thesis is in the form of a series of published papers of which |
am joint author. | have included as part of the thesis a written statement from each co-
author, endorsed by the Faculty Assistant Dean (Research Training), attesting to my

contribution to the joint publications.

Copyright permission

| warrant that | have obtained, where necessary, permission from the copyright owners
to use any of my own published work (i.e. journal publications) in which the copyright is

held by another party.

Conflict of interest statement

Karen McLaughlin declares no conflict of interest.

Signed: Date:15/01/2020

K. McLaughlin

University of Newcastle



Acknowledgements

Apparently, a wise person once said that completing a PhD takes only 10% ‘smarts’
and 90% persistence and determination. | would like to acknowledge the accuracy of
this statement as it relates to me. Completing a PhD was never my childhood dream or
professional goal, and | actually swore never to study again after completing my Master
of Philosophy! However, when offered the opportunity to further examine the issues
faced by women whose pregnancies are complicated by asthma, | was unable to resist
the challenge. My strong sense of determination and goal-setting kicked in, and here |

am completing my PhD only months after my 50" birthday, as planned.

| would also like to acknowledge my parents, Kevin and Maree Worth, who have led by
example and shown me that with hard work anything can be achieved. They have
always believed in me, supported me wholeheartedly and celebrated my
achievements, however small. Making them proud has always been my driving force,
and | know completing this PhD is as big a deal to them as it is to me, with my mum

proudly telling everyone, “My daughter is going to be a Doctor!”

My husband, Trevor, and daughters, Georgia and Grace, have also been hugely
supportive throughout this process, and | sincerely thank them for that. Putting up with
a cranky, stressed-out wife and mother is never easy. | am sure they are looking
forward to a more chilled version (as am I!). To my friends who have stuck by me,
encouraged me to keep going and appeared genuinely interested in what | was talking

about, thank you.

Most importantly, | would like to acknowledge my supervisors, without whom | would



not have completed this body of work. Dr Vanessa Murphy, thank you for sticking by
me through both my Masters and PhD studies and telling me | could do this when
others and myself said that | could not. Your knowledge and passion in the area of
asthma in pregnancy are inspirational. Dr Megan Jensen for always casting a critical
eye on my work and ensuring that the ‘i’'s were dotted and ‘t's crossed! And to
Professor Maralyn Foureur, thank you so much for giving me your precious time and
incredible knowledge about all things midwifery and research. You are truly
inspirational. You taught me how to be a midwife (all those years ago) and now how to
be a researcher. | will be forever grateful. | would also like to acknowledge some other
members of the asthma research team, Professor Peter Gibson, Annelies Robijn and
Soriah Harvey, who have offered encouragement and advice along the way. A special
thank you also to the research nurses/midwives, Kelly Steel, Anne Lainchbury and
Susan Brandrick, who helped with recruitment for my study. | would also like to
sincerely thank Dr Gloria Webb from Wordfix for her fabulous editing and formatting
assistance. Most importantly, | would like to thank the pregnant women with asthma
and the health professionals, who participated in my studies. Without your valuable

data this research would not have been possible.



Dedication

| dedicate this thesis to my parents

Kevin and Maree Worth



Publications

Publications included in this thesis

Paper One

McLaughlin K, Foureur M, Jensen M E, Murphy V E. Review and appraisal of
guidelines for the management of asthma during pregnancy. Women and Birth. 2018

December; 31(6):e349-e357.

Paper Two

McLaughlin K, Jensen, M E, Foureur M, Murphy V E. Antenatal asthma management
by midwives in Australia — Self-reported knowledge, confidence and guideline use.

Women and Birth. In press, July 2019.

Paper Three

McLaughlin K, Jensen M E, Foureur M, Gibson P G, Murphy V E. Fractional exhaled
Nitric Oxide (FENO) — based asthma management: The feasibility of its implementation
in antenatal care in New South Wales, Australia. Aust N Z J Obstet Gynaecology,

2019; 1-7.

Paper Four

McLaughlin K, Jensen M E, Foureur M, Gibson P G, Murphy V E. The acceptability and
feasibility of implementing a Fractional exhaled Nitric Oxide (FeNO)-based asthma
management strategy into antenatal care: the perspective of pregnant women with

asthma. Midwifery. Under review, 2020

Vi



Co-author statements

PAPER ONE:

McLaughlin K, Foureur M, Jensen M E, Murphy V E. (2018) Review and appraisal of
guidelines for the management of asthma during pregnancy. Women and Birth, Vol.31.

lssue 6. December 2018, pp.2349-e357.

Co-author Statement
By signing below | confirm that Karen McLaughlin contributed

Conceptualization, methodology, validation, formal analysis, investigation, provision of
resources, writing- original draft, writing-review and editing and visualisation to the
publication entitled Review and appraisal of guidelines for the management of asthma

during pregnancy.

Dr Megan Jensen Signature Date
Professor Maralyn Foureur Signature Date
Dr Vanessa E. Murphy Signature Date
Dr Lesley MacDonald-Wicks Signature Date

Faculty Assistant Dean (research training)

vii



PAPER TWO

McLaughlin K, Jensen M E, Foureur M, Murphy V E.(2019) Antenatal asthma
management by midwives in Australia — Self-reported knowledge, confidence and guideline
use. Women and Birth In Press. July 2019.

Co-author Statement
By signing below | confirm that Karen McLaughlin contributed

Conceptualization, methodology, validation, formal analysis, investigation, provision of
resources, writing- original draft, writing-review and editing and visualisation to the
publication titled: Antenatal asthma management by midwives in Australia — Self-
reported knowledge, confidence and guideline use.

Dr Megan Jensen Signature Date
Professor Maralyn Foureur Signature Date
Dr Vanessa E. Murphy Signature Date
Dr Lesley MacDonald-Wicks Signature Date

Faculty Assistant Dean (research training)

viii



PAPER THREE

McLaughlin K, Jensen M E, Foureur M, Gibson P G, Murphy V E. (2019) Fractional
exhaled Nitric Oxide (FENO) - based asthma management:The feasibility of its
implementation in antenatal care in New South Wales, Australia. ANZJOG (The
Australian and Naw Zealand Journal of Obstetrics and Gynaecology) Oct 1 2019 Epub.

Co-author Statement
By signing below | confirm that Karen McLaughlin contributed

Conceptualization, methodology, validation, formal analysis, investigation, provision of
resources, writing- original draft, writing-review and editing and visualisation to the
publication titled: Fractional exhaled Nitric Oxide (FENO) - based asthma management:
The feasibility of its implementation in antenatal care in New South Wales, Australia.

Dr Megan Jensen Signawre Date
Professor Maralyn Foureur Signature Date
Professor Peter Gibson Signature Date
Dr Vanessa E. Murphy Signature Date
Dr Lesley MacDonald-Wicks Signature Date

Faculty Assistan: Dean (research training)



PAPER FOUR

McLaughlin K, Jensen M E, Foureur M, Gibson P G, Murphy V E. (2019) The acceptability
and feasibility of implementing a Fractional exhaled Nitric Oxide (FeNO)-based
asthma management strategy into antenatal care: the perspective of pregnant women
with asthma. Midwifery Journal (Under review)

Co-author Statement
By signing below | confirm that Karen McLaughlin contributed

Conceptualization, methodology, validation, formal analysis, investigation, provision of
resources, writing- ariginal draft, writing-review and editing and visualisation to the
publication titled: The acceptability and feasibility of implementing a Fractional exhaled
Nitric Oxide (FeNO)-based asthma management strategy into antenatal care: the
perspective of pregnant women with asthma.

Dr Megan Jensen Signature Date
Professor Maralyn Foureur Signature Date
Professar Peter Gibsan Signature Date
Dr Vanessa E. Murphy Signature Date
Dr Lesley MacDonald-Wicks Signature Date

Faculty Assistant Dean (research training)



Other relevant published works by the author not forming part of the
thesis

McLaughlin K, Kable A, Ebert L, Murphy VE. Barriers preventing Australian midwives
from providing antenatal asthma management. British Journal of Midwifery, 2015;23(2).

https://doi.org/10.12968/bjom.2015.23.2.116

McLaughlin K, Kable A, Ebert L, Murphy VE. Midwives’ perception of their role in
providing antenatal asthma management in Australia: A qualitative study. Midwifery,

2016;35. https://doi.org/10.1016/j.midw.2016.01.016

Robijn AL, Jensen ME, McLaughlin K, Gibson PG, Murphy VE. Inhaled corticosteroid
use during pregnancy among women with asthma: A systematic review and meta-
analysis. Clinical & Experimental Allergy. 2019;49(11):1403-1417.

https://doi.org/10.1111/cea.13474

Published conference abstracts relevant to this thesis

McLaughlin K, Jensen ME, Foureur ‘M, Gibson PG, Murphy VE. The acceptability and
feasibility of implementing a fractional exhaled nitric oxide (FeNO) based asthma
management strategy into antenatal care: A pregnant woman'’s perspective. Society of
Obstetric Medicine of Australia and New Zealand Conference, Melbourne, 2019.

(Poster presentation)

McLaughlin K, Jensen ME, Foureur ‘M, Gibson PG, Murphy VE. The acceptability and
feasibility of FeENO-based antenatal asthma management: A qualitative descriptive
study. 2019 European Respiratory Society Congress Meeting, Madrid, Spain, 2019.

(Poster /Discussion presentation)

McLaughlin K, Jensen ME, Foureur M, Gibson PG, Murphy VE. Are pregnant women

with asthma receiving guideline recommended antenatal asthma management? 2019;
Xi



European Respiratory Society Congress Meeting, Madrid, Spain, 2019. (Poster

presentation)

McLaughlin K, Jensen ME, Foureur M, Gibson PG, Murphy VE. Are pregnant women
with asthma receiving guideline recommended antenatal asthma management? 2019;

Australian College of Midwives National Conference, Canberra. (Oral presentation)

McLaughlin K, Jensen ME, Foureur M, Gibson PG, Murphy VE. The acceptability and
feasibility of FeNO-based antenatal asthma management: A qualitative descriptive
study. 2019; Australian College of Midwives National Conference, Canberra. (Poster

presentation)

McLaughlin K, Jensen ME, Foureur M, Gibson PG, Murphy VE. Stop, start or continue
asthma medication in pregnancy: Acceptability of a biomarker-based approach to
antenatal clinic obstetricians and midwives. Royal Australian and New Zealand College
of Obstetricians and Gynaecologists Annual Scientific Meeting 2019. Melbourne (14-16
October). E-poster presentation. Published in A&NZ J Obstet Gynaecol. 2019 59:72-

73.

McLaughlin K, Foureur M, Jensen ME, Murphy VE. Leading the way in antenatal
asthma management by midwives. 2019; 4™ Australian Nursing and Midwifery

Conference. (Oral presentation)

McLaughlin K, Jensen, ME, Foureur M, Gibson PG, Murphy VE. Knowledge and
confidence of health professionals in providing asthma management in pregnancy:
Results of an Australian nationwide survey. 2019; Thoracic Society of Australia and

New Zealand. (Poster/Discussion presentation)

McLaughlin K, Jensen ME Foureur M, Gibson PG, Murphy VE. Knowledge and

confidence of health professionals in providing asthma management in pregnancy:

Xii



Results of an Australian nationwide survey. 2019; Perinatal Society of Australia and

New Zealand. (Poster presentation)

McLaughlin K, Foureur M, Jensen ME, Murphy VE. Antenatal asthma management by
midwives in Australia: Self-reported knowledge, confidence and guideline use. 2018;

ACM NSW Conference Wollongong. (Oral presentation)

Murphy VE, Foureur M, Jensen ME, McLaughlin K. Review and appraisal of
international guidelines for the management of asthma during pregnancy. Congress of
Asian Pacific Society of Respirology, Sydney, 23-26 November 2017. (Poster

presentation). Respirology, 2017(22):163.

McLaughlin K, McCaffery K, Foureur M, Murphy V. Review of asthma in pregnancy
guidelines. Perinatal Society of Australia and New Zealand, Canberra, April 2017. (Oral

presentation)

McLaughlin K, McCaffery K, Foureur M, Murphy V. Review of Antenatal Asthma
Guidelines. Respirology. 2017 22(S2);TP-020. The Australia & New Zealand Society of
Respiratory Science and the Thoracic Society of Australia and New Zealand Annual

Scientific Meeting. March, Canberra. (Poster presentation)

McLaughlin K, Keatinge D, Murphy V, Ebert L, Kable A. Midwives’ knowledge about
asthma in pregnancy and perceived role in antenatal asthma management. Journal of
Paediatrics and Child Health. 2014 Mar; 50(S1):65-166. P033, Perinatal Society of

Australia and New Zealand Conference, Perth WA, April 2014. (Poster presentation)

McLaughlin K, Keatinge D, Murphy V, Ebert L, Kable A. Midwives’ knowledge about
asthma in pregnancy and perceived role in antenatal asthma management. HNE
Handover 2013;6(1). Australian Nursing and Midwifery Conference, Newcastle NSW,
October 2013. (Oral presentation)

McLaughlin K, Mattes J, Murphy V, Steel K, Powell H, Gibson P G. Growing into

Xiii



Asthma study: Need for improved management strategies of respiratory illnesses in
early life. Journal of Paediatrics and Child Health 2011 Apr;47(S1):1-127. P126 (Poster
presentation) Perinatal Society of Australia and New Zealand Conference, Hobart TAS,

April 2011.

McLaughlin K, Steel K, McCaffery K, Powell H, Clifton V, Giles W, Gibson PG.
Psychosocial characteristics and perceived medication risk in pregnant women with
asthma. Journal of Paediatrics and Child Health. 2010;46(S1):57-96. P081, Perinatal
Society of Australia and New Zealand Conference, Wellington, New Zealand, March

2010. (Poster presentation)

McLaughlin K, Murphy V, McCaffery K, Powell H, Clifton V, Giles W, Hensley M,
Gibson PG. The relationship between patient perceived risk of inhaled corticosteroids
in pregnancy and medication adherence. Respirology 2009;14(S1): A42. Thoracic
Society of Australia and New Zealand Conference, Darwin, NT, April 2009. (Poster

presentation)

Xiv



Scholarships and awards during candidature

2019 — Margaret Lambert Scholarship ($1000) — NSW Branch Australian College of

Midwives

2019 - Finalist for Best Poster Award — Thoracic Society of Australia and New

Zealand, Gold Coast, April 2019

2019 — New Investigators Poster Award ($500) — Perinatal Society of Australia and

New Zealand, Gold Coast, March 2019

2017- New Investigators Oral Award in Midwifery ($1000) — Perinatal Society of
Australia and New Zealand. For presentation of ‘Appraisal of Asthma in Pregnancy

Guidelines’, Canberra, April 2017

July 2015 - University of Newcastle Research Scholarship Central — Part-time until

January 2018 and then full-time (for PhD study)

XV



Abstract

Background

Asthma remains the most common chronic health condition to complicate pregnancy in
Australia, with approximately 12.7% of pregnant women affected. If asthma is poorly
controlled during pregnancy the risk of pre-eclampsia, preterm birth and low birth
weight babies are increased. Guidelines including recommendations for the
management of asthma during pregnancy are available, but the use of these guidelines
and management recommendations in antenatal care is unknown. A new strategy
aimed at reducing asthma exacerbations and improving maternal and neonatal
outcomes of pregnancies affected by asthma is Fractional exhaled Nitric Oxide
(FeNO)-based management. The efficacy of this strategy to reduce asthma
exacerbations in pregnancy has been established, but the translational potential of it

into antenatal care has not been examined.

Aim

The studies contained in this thesis examine the usual antenatal asthma care currently
occurring in Australia and the acceptability and feasibility of introducing a new

management strategy involving the use of FeENO measurement to guide treatment.

Methods

The AGREE Il tool was used to appraise current asthma in pregnancy guidelines.
Cross-sectional surveys were developed and distributed to healthcare professionals
currently providing antenatal care and to pregnant women with asthma in order to
determine ‘usual’ antenatal asthma care. Qualitative face-to-face interviews with video
elicitation, involving healthcare professionals and pregnant women, were used to
determine the acceptability and feasibility of implementing a FeNO-based asthma
management strategy into antenatal care.
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Results

Recommendations for asthma management in pregnancy were found to be consistent,
despite a level of ambiguity in specific elements. ‘Usual’ care described by survey
respondents did not reflect guideline recommendations. The implementation of FeNO-
based asthma management into antenatal care was considered to be acceptable and

feasible.

Conclusion

An implementation strategy for FeNO-based management should be developed to
provide a sustainable solution to the current inconsistent and ineffective management

of asthma during pregnancy.
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