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Abstract

BACKGROUND: Global Initiative for Asthma step 5 therapies (GHSA other than inhaled
corticosteroids and long-acting beta agonistsxedidose combinations (ICS/LABA FDC),
often entail more expensive (e.g. monoclonal biaggor less safe [e.g. maintenance oral
corticosteroids (OCS)] treatments. It is therefionportant to assess poor inhaler adherence
as a possible cause of sub-optimal response ta.KB3 FDC before additional GINA-5.

OBJECTIVE:To determine rates of, and time to, additional Giblfollowing first-year
ICS/LABA FDC use, and their association with inliadherence.

METHODS: Patients initiating ICS/LABA FDC betweef1B and 2017 were identified

from Australian national dispensing data. Groupedasajectory modelling was used to
estimate medication adherence patterns. Multiveri@lox proportional hazards models were
used to examine the association between adhenegjeetdries and GINA-5 addition during
2-year follow-up.

RESULTS:In total, 3062 new ICS/LABA FDC users were ideiifiof whom 120 (3.9%)
received additional GINA-5 (OCS:89; LAMA:39; biolmg:<3). Mean time to commencing
additional GINA-5 was 705.2 (SD 1.7) days. Adheeetrajectories were: non-persistent use
(20%), seasonal use (8%), poor adherence (58% g@odl adherence (13%). Although poor
adherence was associated with longer time to a@itiGINA-5 (adjusted HR: 0.58; 95%ClI:
0.35-0.95), over 80% of additional GINA-5 was conmeed in poorly-adherent patients. Use
of >2 OCS/antibiotic courses also predicted additiGidlA-5.

CONCLUSIONS:Almost one in 20 people with asthma commenced mxhdit GINA-5 after
ICS/LABA initiation, most of whom (>80%) were pogradherent to inhaled preventers.
There is a substantial unmet need for inhaler amftoerto be addressed prior to prescribing
additional GINA-5.



80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

HIGHLIGHTS

What is already known about thistopic?

When asthma is uncontrolled with combinations ghhdose ICS/LABA, additional GINA
step 5 therapies (e.g. oral corticosteroids, biokgd.AMA) can be considered. It is
recommended that adherence to ICS/LABA is optimzeor to such add-on therapy.

What does this article add to our knowledge?
This article provides insights into real-world GINstep 5 add-on patterns after ICS/LABA
initiation and their association with adherencentbal ICS/LABA.

How does this study impact current management guidelines?

Four percent of asthma patients initiating ICS/LABXeive additional GINA step 5
therapies, mainly maintenance oral corticosterdidsvever, over 80% of patients
commencing additional GINA-5 therapies had pooreaehce to ICS/LABA. Objective
adherence assessment and tailored interventionsadage the oral corticosteroid burden.

Key words. asthma; medication adherence; biologics; oral corticosteroids; inhaler;
phar macoepidemiol ogy; compliance; persistence; guidelines



101 List of Abbreviations

Abbreviation or Explanation
special term
ATC Anatomical Therapeutic Chemical classification egst
FDC Fixed dose combination
GBTM Group-based trajectory modelling
GERD Gastro-esophageal reflux disease
GINA Global Initiative for Asthma
HR Hazard ratio
ICS Inhaled corticosteroid
IQR Inter quartile range
LABA Long-acting beta agonist
LAMA Long-acting muscarinic antagonist
LTRA Leukotriene receptor antagonist
OCS Oral corticosteroid
PBS Pharmaceutical Benefits Scheme
SABA Short-acting beta-2 agonist
SD Standard deviation
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INTRODUCTION

International treatment guidelines recommend angtgpapproach in the management of
asthma: The Global Initiative for Asthma (GINA) 2019 guiifees recommend that in
patients who remain uncontrolled despite high dolsaled corticosteroids/long-acting beta
agonists (ICS/LABA), additional GINA step 5 (GINA-therapies can be initiatédhese
include monoclonal antibody therapy (e.g. anti-lghtj-1L-5, anti-1L4/13), maintenance oral
corticosteroids (OCS) or long-acting muscarinicagonists (LAMA).

Due to its local action and availability of geneseguivalents, ICS/LABA therapy is relatively
safe and affordableln contrast, additional GINA-5 therapy increasests (e.g. biologic}
and/or the risk of substantial side-effects (e.gintenance OC$and should therefore be
preceded by careful clinical and behavioural evadna Medication adherence is an integral
part of this behavioural evaluation. Although ihighly recommended that medication
adherence to ICS/LABA is optimized, especially wieensidering biological theragy, the
extent to which this recommendation is followectlinical practice is unknown.

It can be challenging for busy clinicians to obieely assess medication adherence during
routine consultation$Self-reported adherence and clinicians’ judgenoéaherence are
often overestimatet Promising adherence advances on the clinical hofizdude digital
solutions and biochemical measur€sHowever, until they find their way into routine
clinical practice, pharmacy dispensing data remaim of the most objective measures of
adherence in large populatiohk particular, novel analytic techniques such msig-based
trajectory modelling (GBTM) provide granular instghnto patients’ longitudinal patterns of
real-world drug utilizatiort! Although already applied in other chronic disea&R&TM has
not been used to assess asthma medication adherence

The aim of this study was to assess the ratesdftime to, additional GINA-5 therapy in
people with asthma initiating ICS/LABA in fixed d@sombinations (ICS/LABA FDC), and
to examine the impact of different adherence ttajges.We hypothesized that adherent
patients would receive less additional GINA-5 tipgraompared to poorly-adherent patients.
A secondary objective was to identify other clihiaad demographic predictors for
additional GINA-5 therapy initiation, including diase severity and specific comorbidities.



138 METHODS

139

140 Study design

141 This was a retrospective cohort study of peopléwa#thma initiating ICS/LABA FDC in

142  Australia subsidized via the national PharmacelBeaefits Scheme (PBS). A one-year pre-
143 index period to assess inclusion and exclusioeraaitvas followed by a one-year post-index
144  period to assess adherence trajectories and atbdicfors for additional GINA step 5

145 medications (Figure 1). The outcome was assessedtimgating the time to whichever

146 occurred earliest: additional GINA step 5 mediaatiispensed, death, or the end of the study
147  period (August 2018). The study was registerei@Buropean Network of Centres for

148 Pharmacoepidemiology and Pharmacovigilance (EUPAS28and reported according to
149 STROBE Strengthening the Reporting of Observati@atlies in Epidemiologguidance

150  (Online repository, Table E1§.An overview of the study design is presented guFeé 1.

151

152 [FIGURE 1]

153

154 Data, data source and setting

155 Dispensing data for the period 01 July 2012 to Bgust 2018 were extracted from a 10%
156 random sample of the Australian PBS databa3&e PBS subsidizes the costs of

157 medications for Australian citizens, permanentdesis and foreign visitors from countries
158 with reciprocal health care agreements. Medicatiofustralia is subject to a co-payment of
159 which the cost to patients vary depending on whatheot a patient has a concession card
160 (e.g. pensioners, people with low income, war \&ts). In the PBS database, data on

161 dispensing from all community pharmacies and pevaispitals are included. Data are also
162 included on hospital outpatient and discharge disiong from public hospitals in all

163 Australian states and territories except New St#thes and the Australian Capital

164 Territory. The Australian Bureau of Statistics hatidated the 10% random sample of the
165 PBS population to be representative of the totadtéalian population. The use of PBS data in
166 research has been described previdtsigd data have been widely used in previous

167  studies-*

168 Study population

169 New users initiating ICS/LABA FDC between 01 JuBA3 and 30 June 2017 were included
170 inthe cohort. A new user of ICS/LABA FDC was defihas an individual filling an

171 ICS/LABA FDC prescription with no prescriptions fnothat medication class during the
172 preceding year. The date of the first filled prgsoon for ICS/LABA FDC during the study
173 period was denoted thiedex date. Each person was required to have one or moreiawalit
174 dispensing episodes of ICS/LABA FDC within 365 dafter theindex date to minimize
175 inclusion of people being treated once-off for sea¥/thunderstorm asthma. Patient

176 demographic and clinical characteristics (age, gerasthma severity, relevant

177 comorbidities) were captured at or in the yearrafieindex date. Precise definitions are
178 provided in the Online repository, Table E2.

179 Inclusion and exclusion criteria
180 To maximize the specificity and sensitivity foraeting moderate to severe asthma patients
181 (i.e. excluding mild and seasonal asthma) whoateti ICS/LABA FDC as maintenance
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therapy, and to allow sufficient follow-up, thelfoaking inclusion criteria (based on
previously validated algorithmis'") were applied:

— New user with a dispensed prescription of an ICBRA-DC product (defined as no
dispensings of ICS/LABA FDC during 1 year befomndex date)

— At least two other respiratory dispensitiggot being ICS/LABA FDC or other
GINA step 5 treatments) during 1 year befndex date (i.e. any dispensing episodes
of short-acting beta agonists (SABA), short-actimgscarinic antagonists (SAMA),
ICS, cromones, xanthines, or leukotriene antagenishis limits the possibility that
ICS/LABA FDC is prescribed as pro re nata or maiatee and reliever therapy.

— At least one year of data available afterithdex date

To avoid the inclusion of pre-teenage children (vehdifferent asthma step-up guidelines
apply), minimize inclusion of patients with COPDAG>years old) and allow the outcome to
only occur after a minimum of 1-year ICS/LABA FD@herence assessment, the following
exclusion criteria were applied:

— Patients <12 years ard5 years old aindex date'®*’

— Patients using LABA 1 year before or aftedex date
— Patients using GINA step 5 treatments which areothieome of this study 1 year
beforeindex date to 1 year aftemdex date.

Exposure

The exposure of interest was adherence to ICS/LABE defined by the trajectory of
dispensed monthly prescriptions over a 1-year deafterindex date, i.e. a combined
measure of implementation and persistéhReported adherence to ICS/LABA for at least
12 months is a key stated criterion for reimbursanoeé biologics by the PBS
(www.pbs.gov.au). ICS/LABA FDCs reimbursed in Aaditt during study duration were
fluticasone propionate/salmeterol, budesonide/feenad, fluticasone furoate/vilanterol and
fluticasone propionate/formoterol (Online repositorable E3).

Study outcomes

The primary outcome of this study was the percentdgatients initiating ICS/LABA FDC
that received additional GINA step 5 treatment mgia maximum follow-up time of two
years after 1-year adherence assessment. Thisefinedlas any dispensing of either (1) low
dose maintenance OCS: 1mg or 5mg prednisone onigddne; (2) biologics: omalizumab,
mepolizumab, benralizumab or (3) LAMA. The totahmaer of additional GINA step 5
medications and the types dispensed over the coenfjpldow-up period were analyzed.
Secondary outcomes were the time to initiationirst idditional GINA step 5 treatment and
its predictors.

Statistical analyses

The asthma cohort initiating ICS/LABA FDC was chaesized using descriptive statistics.
Categorical variables were described by frequeranespercentages. Continuous variables
were described using mean (z standard deviation)[f®Dnormally distributed data or
median and interquartile range (IQR) for skewedrithstions.
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Adherence to ICS/LABA FDC was estimated using GBdWr a 1-year period from the
index date. GBTM identifies clusters of individuals with sitai trajectories (i.e. dispensing
patterns) by using the maximum likelihood methbBispensing dates were used to define
medication availability in each month of follow-ufgdherence trajectories allowed for
switching among different ICS/LABA FDCs and thissnzot considered as discontinuation.
Multiple models to identify 2 to 5 groups usingheit quadratic, cubic or quartic terms were
tested and final model selection was made basdxbtimclinical and statistical
considerations (specified in Online repository, [€ab3). ICS/LABA FDC users were
assigned to trajectory groups to which they hactghest membership probability.

Hazard ratios (HR) for time to first additional GANstep 5 therapy and corresponding 95%
confidence intervals were assessed using Cox propal hazards models. The trajectory
group with good adherence to ICS/LABA FDC was cdesed the reference category and
time from start of follow-upi(dex date+1 year) to first GINA step 5 add-on therapy was th
outcome. Analyses were adjusted for (agadex date: 12-19 years versus 20-29; 30-39; 40-
44 years), concessional status at index date, goimorbidities® such as eczema/nasal
polyps, gastro-esophageal reflux disease (GERD)egn and depression, asthma severity
indicators such as2 OCS short courses ar@ antibiotic dispensing episodes (specified in
Online repository, Table E2) in the previous yd&&aplan-Meier plots were examined to
check the fulfillment of the proportional hazardgsamption. After that, follow-up time was
restricted to a maximum of two years.

Sengitivity analyses
To assess the consistency of the results, a satyséthalysis was performed that only
included low dose maintenance OCS treatment as Gl&A 5 outcome.

Ethics

The analysis plan and manuscript were approvetidyAustralian Government Department
of Human Services (External Request Evaluation Citteennumber RMS0418). Of note, to
minimize patient traceability, the department rextee patient numbers lower than three to
be reported as <3. The study was approved by theabtoUniversity Human Research
Ethics Committee.
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RESULTS

Patient population
After applying inclusion and exclusion criteria,62people who commenced ICS/LABA
FDC were included in the final study cohort (Fig@je

[FIGURE 2]

The characteristics of the total cohort are prodisteTable 1. Overall, 59.7% were female,
mean age (SD) was 28.2 (10.2) years, 8.0% had twwee short courses of OCS within the
one year after starting ICS/LABA FDC and most comrmomorbidities were GERD,
anxiety/depression and nasal polyps/eczema. O¥érddeople started on medium (51%)
or high (41%) dose ICS/LABA FDE with fluticasone propionate/salmeterol being thesm
common (61%) FDC. General practitioners (GPs) waeanost common (81%) prescribers
(Online repository, Table E5). During the first yadterindex date, approximately three
quarters of people had a SABA dispensed. Of notAustralia, SABA is available as both
prescription and over-the-counter. Allergic rhisiis treated mostly using over-the-counter
medications and therefore could not be reliablywagal. Also, influenza vaccination is not
captured in PBS data.

[TABLE 1]

Additional GINA step 5 treatment

Among the 3062 new ICS/LABA FDC users, 120 (3.9&eeived one or more additional
GINA step 5 therapies (OCS: 89; LAMA: 39; biologie8) during the median follow-up of
730 (IQR 497-730) days after first year of ICS/LAB®C use. This resulted in an incidence
rate of 2.36 (95% CI 2.32-2.41) per 100 personsg/ddean time to first GINA-5 add-on was
705.2 (SD 1.7) days and this was either OCS (N2&8) or LAMA (N=35, 1.1%).

Biologics were only prescribed after a period of®o@ LAMA usage, in line with guideline
recommendations.

Adherencetrajectories

Four distinct adherence trajectories were idemti{iEable E4, Figure 3). Group 1 can be
characterized as “non-persistent users” (20.4% lahe), group 2 as either seasonal users or
re-initiators, termed “seasonal users” (8.3%, ned)| group 3 as persistent users with poor
implementation, termed “poor adherers” (58.1%, greee), and group 4 as persistent users
with good implementation, termed “good adherers’2%, orange line). Characteristics of
the different adherence sub-groups are specifi€hime repository, Table E5.

[FIGURE 3]

Additional GINA step 5 treatment by adherence trajectories

In total, 22 of the 120 GINA step 5 add-ons (18%gwred in patients with ‘good
adherence’. In the good adherence group, 3.44 Ob%630-3.59) patients per 100 person-



299
300
301
302
303
304
305
306
307
308

309

310
311
312

313
314
315
316
317
318
319
320
321
322
323
324

years received any additional GINA step 5 therapili @ mean time to add-on of 446.9 (SD
3.1) days (Table 2). In the other three groups {adimerent), mean time to GINA-5 add-on
was 704.8 (SD 3.9) days for non-persistent us&s,15SD 5.0) days for seasonal users, and
690.0 (SD 2.0) days for poor adherers. On the dthed, patients with poor adherence had
significantly longer time to (adjusted HR: 0.589861: 0.35-0.95) receiving additional
GINA-5 compared to patients with good adherencél@ 2). The sensitivity analysis that
only included low dose maintenance OCS treatmetiteasutcome (N=85) showed similar
patterns, but no statistically significant diffecenn HR was observed in poor adherers
(adjusted HR: 0.70; 95%CI: 0.39-1.25). In Figureéh#, time to additional GINA-5 therapy is
plotted per adherence trajectory.

[TABLE 2]

[FIGURE 4]

Other predictorsfor additional GINA step 5 treatment

The hazard ratios for other significant prediciams presented in Figure 5 and detailed results
of all predictors (including non-significant onesg provided in Online repository, Table E6.
In unadjusted analyses, women, patients aged 4@, patients with anxiety?

dispensings of high-dose OCS, aftldispensings of antibiotics had increased risk of
receiving additional GINA-5 treatment. In adjustathlyses, only2 dispensings of high-

dose OCS (HR 1.80, 95% CI 1.09-2.98) addispensings of antibiotics (HR 1.52, 95% CI
1.04-2.21) were associated with higher risk ofatilhg additional GINA step 5 treatment.

[FIGURE 5]



325

326

327
328
329
330
331
332
333
334
335
336
337
338

339

340
341
342
343
344
345
346
347
348
349
350
351

352
353
354
355
356
357
358
359
360
361
362
363
364

DISCUSSI ON
Main findings

On average, 4% of patients who initiated ICS/LABBCwere prescribed additional GINA
step 5 therapy during study follow-up. The majoafypatients received maintenance low-
dose OCS or LAMA, and a small proportion of patseptogressed to biological therapy.
Patients with good adherence had the highesthi&etl of receiving additional step 5
therapy. Other strong predictors were the neetiforor more OCS short courses or
antibiotic dispensing episodes. Our trajectory yses of ICS/LABA FDC use indicated that
only 13% of patients overall had good adherencenEamong patients commencing
additional GINA step 5 treatment, those with goddexence remained in the minority. Non-
adherent patients represented over 80% of patoemsg prescribed additional step 5
therapies. This included a group with early disgardtion, seasonal or intermittent users and
a group with persistent use but poor adherencehath the latter had a significantly lower
relative risk for receiving additional GINA-5 compead to those with good adherence.

Interpretation

This study is among the first to quantify high saté prior poor adherence to inhalers in
people receiving non-ICS/LABA GINA step 5 therapiadding to the expanding body of
literature documenting high rates of poor adherémeeneral in patients with asthrffe
Definitions of poor adherence in the literatureyvardely making direct comparisons
difficult. A small recent Australian study usingeetronic monitoring devices (N=69), found
that 50-59% of patients potentially eligible foegtup to GINA step 5 were identified as
poorly-adherent to their ICS/LABA FDCA study looking at ICS/LABA initiators in a US
population database, found that adherence waslgdmalwith only minor absolute
differences between type of ICS/LABROur finding of high numbers of patients not
refilling prescriptions soon after initiation pdedt other data from the USA, where between
14-20% did not refill their first prescription atlte mean proportion of days covered of
ICS/LABA was 259"

The finding that the likelihood of receiving additial GINA step 5 therapies is lower in
poorly adherent patients was contrary to our hypsith One of the possible explanations
could be reverse causality. More severely affepetents may have more symptoms (e.g.
shortness of breath), maximize their inhaled prearemse, and meet requirements for
additional therapies more quickly. Such a chaiewants would be consistent with the recent
association found between good refill adherencehagitkr exacerbation rates and
uncontrolled asthm#. Although the likelihood of receiving additional K&A step 5 therapy
was lower in poorly adherent patients, the absohagnitude of the poor-adherence problem
at a population-level calls for concerted effoad®bjectively measure and optimize
adherence through educational and behavioral ieteians? The finding that being female,
older age and anxiety were all associated witheieed risk of additional therapy is
interesting. All these factors were only signifitamunadjusted analyses, but lost
significance in adjusted analyses. We speculatethleae individual risk factors are all
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correlated and relate to intermediate factors sischigher exacerbation risk, as has been
recently showrf?

Real-life population-based estimates of patternSIdfA step 5 therapies are scarce. Yet, the
4% of patients receiving additional GINA step Higative of a severe asthma phenotype,
was almost identical to population-based estimatsgvere asthma prevalence in recent
Swedish and Dutch studies, ranging from 3.6% t861°° The findings of multiple OCS
and antibiotic courses as strong predictors contiiva these are good markers for
exacerbations and uncontrolled asthma. The sloakepif biological therapies was to be
expected under the Australian PBS reimbursemetarieri reported adherence to high dose
ICS/LABA for at least 12 months, Asthma Control Qliennaire-5 score2, a severe
exacerbation and at least 6 weeks daily chronic @€&eSor at least 500 mg prednisolone
equivalent in the past 12 months. In addition, niepmab and benralizumab were not
available under the PBS for the majority of thedgtperiod.

Strengths and limitations

To our knowledge, this is the first population-ldhstudy of asthma adherence using
trajectory modeling to distinguish the differenbgptudinal adherence behaviors, thereby
mirroring real clinical practice. Previous studies/e generally classified patients as either
adherent or non-adherent using a threshold (e @0¥®f medication refill to define non-
adherence. This however does not provide detajsrding the type of non-adherence (e.g.
early discontinuation, continuous low intake, distrmuation and subsequent re-initiation).
Our use of GBTM overcomes this limitation and pd®s granular insights into actual
longitudinal patterns of time-varying medicatiomaike reflecting real-world patient behavior.
Another strength was the use of a robust longiidiational database that is representative
of the total Australian population, contributingttee generalizability of the results. While a
database cannot provide the detailed day-to-dayeusatterns that electronic monitors can
provide, the PBS captures complete population plateiding an objective measure of poor-
adherence using dispensing records (regardlesgir or health insurance type) and
several years of longitudinal follow-up.

We should also acknowledge some study limitatiirst, not all dispensed medications
were necessarily administered and dispensing aateotipermit assessment of patient inhaler
technique. Yet, while actual adherence is diffitaltonfirm, poor-adherence is relatively
certain if no medication is dispensed at all. Thins,actual adherence estimated for each
individual in our study could be an overestimat@eathan an underestimate. Although
GBTM assigned individuals to the trajectories tackithey had the highest membership
probability, not all individuals do follow the exggattern of their group as described in
Figure 3. Therefore, there is possibility of expesmisclassification in the outcome
analyses. A further limitation is that the PBS 8atse does not include healthcare utilization
(e.g. GP visits and hospitalizations), clinicaladét.g. body mass index, smoking, patient
reported asthma control) as well as relevant overebunter medication (e.g. allergic rhinitis
medications). To overcome this limitation, it woddd of interest to link with recently
established Australian monoclonal antibody regstryet these links are currently not in
place. Of note, in Australia, SABAs are availabtghbon prescription and over-the-counter.
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Their use -although reported in baseline charastiest were therefore not included as either
predictor or outcome variables in our proportiomatard models. A final limitation of our
design is that we focused only on adherence ifitsteyear of treatment. This may have
resulted in missing possible re-initiation episostepatients in the “early discontinuation”
and “seasonal use” groups, but is likely of mimopact on the poor adherers with persistent
use.

Implications for clinical practice, future research and policy

The SYGMA studies and the 2019 GINA guideline updaty put less emphasis on
adherence in the initial phase of (mild) asthmattrent:?’ Yet, with the increasing

evidence on the impact of OCS adverse effectstlamdxpected rise in the use of biologics,
the need for proper adherence assessment at tieesen@re end of the asthma spectrum,
where our study focused on, seems more evidentexan This study highlights and
reinforces the need for careful and objective assest of adherence before initiating
additional GINA step 5 therag¥.>° Our results suggest that the majority of patiemay be
stepped-up to high risk OCS therapy without adexjaasessment of medication adherence
and/or interventions to enhance adherence tolititemapies. This probably represents a less
favorable risk-to-benefit ratio than encouraginger@nce to initial inhaled therapies. Ideally
in daily practice, validated and objective adheeemeasurement, such as electronic inhaler
monitoring should be performed before making theisien to prescribe step-up thera3y’>
These electronic devices are becoming increasangylable and affordable and are expected
to slowly find their way into clinical practic&lf no routine access to electronic monitoring
is available, at a minimum, validated adherencetjenaires should be used or dispensing
data should be accessed, e.g. by contacting threnplg of the patient.

In summary, our results demonstrate that 4% of LBBA FDC initiators receive additional
GINA step 5 therapies. A considerable proportiopa@drly-adherent patients were
potentially inappropriately receiving additionalNA step 5 treatment. Given the potential
medication-related adverse effects and cost imjpdics, there is a pressing need for reliable
and objective adherence assessment prior to asthatment escalation.
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FIGURE LEGENDS

FIGURE 1. Overview of study design

FIGURE 2. Flow diagram of patient selection from the Aus&nalPharmaceutical Benefits
Scheme data:()PD: chronic obstructive pulmonary disease; FiXedf dose combination; ICS: inhaled corticosterpidsBA:

long-acting beta agonists; LAMA: long-acting muscirantagonists; OCS: oral cortocosteroids)

FIGURE 3. Trajectories of asthma patients’ adherence to IBBA FDC in year after
initiation (N=3062)

FIGURE 4. Kaplan Meier curve showing the time to additioBdNA step 5 treatments in
asthma patiens adherent (group 4) and poorly-adh@ymups 1-3) to ICS/LABA FDC

FIGURE 5. Forest plot showing the Hazard ratios for sigaificpredictors of additional

GINA step 5therapy (Adjusted for adherence trajectory, age, sex, cssiogal status, co-existing atopy indicators (e.g.
eczema/nasal polyps), gastroesophageal refluxsig€ERD), anxiety, depressiat® dispensing episodes of OCS short coursesand
dispensings of antibiotis
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TABLES

TABLE 1. Baseline patient and clinical demographics (N=3062

Characteristic Total
General characteristics
Gender (N, % female) 1827 (59.7)
Age at index date, mean (SD) 28.2 (10.2)
Concessional status, % yes 1704 (55.7)
Prescriber of index medication (% GP) 2450@R0.
Asthma severity characteristics
OCS short courses, median (IQR) 0 (0-1)
>2 OCS short courses, N (%) 244 (8.0)
Antibiotic dispensings, median (IQR) 1(0-3)
>2 antibiotic dispensings, N (%) 1335 (43.6)
>2 OCS short courses and/or antibiotic 1516 (49.5)
dispensings, N (%)
SABA dispensings*, median (IQR) 2 (0-4)
M edication use (N, %)
SABA* 2273 (74.2)
SAMA 121 (4.0)
ICS 201 (6.6)
LTRA 73 (2.4)
Xanthines 5(0.2)
Cromones 22(0.7)
Asthmarelated comor bidities (N, %)
Cough 52 (1.7)
Eczema/nasal polyps 459 (15.0)
GERD 556 (18.2)
Oral thrush 52 (1.7)
Other chronic comorbidities (N, %)
Anxiety 361 (11.8)
Depression 789 (25.8)
Diabetes 133 (4.3)
IBS 9(0.3)

GERD: gastro-esophageal reflux disease; IBS: éthowel syndrome; ICS: inhaled corticosteroidRAT leukotriene receptor

antagonist; OCS: oral corticosteroid; SABA: shartiag beta agonist; SAMA: short-acting muscarimtagonist; *excluding over-the-

counter SABA
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Table 2: Detailed results of sub-group analyses: additiG1&lA-5 dispense

Incidence . Adjusted
Unadjusted
rate Hazard
Per son- Hazard P- ] P-
Events | (95% CI) ) SE* ratio SE*
years ratio value value
(95%
(95% CI)
Clh)
Any additional GINA-5
638.68 22 3.44 1.00 1.00
Group 4: good
(3.30-
adherers, n=405
3.59)
2963.25 57 1.92 0.56 (0.34- | 0.0219 | 0.2511 0.58 0.0316 | 0.2530
Group 3: poor
(1.87- 0.92) (0.35-
adherers, n=1780
1.97) 0.95)
435.85 13 2.98 0.88 (0.44- | 0.7039 | 0.3499 0.86 0.6734 | 0.3513
Group 2: seasonal
(2.82- 1.74) (0.43-
users, n=253
3.14) 1.72)
1037.73 28 2.70 0.79 (0 .45-| 0.4042| 0.2850 0.81 0.4633 | 0.2869
Group 1: early
) ) (2.60- 1.38) (0.46-
discontinuers, n=624
2.80) 1.42)
Add oral
corticosteroids only
647.7 15 2.32 1.00 1.00
Group 4: good
(2.20-
adherers, n=405
2.43)
2972.28 48 1.61 0.70 (0.39- | 0.2268 | 0.2958 0.72 0.2610 | 0.2979
Group 3: poor
(1.57- 1.25) (0.40-
adherers, n=1780
1.66) 1.28)
442.28 6 1.36 0.59 (0.23-| 0.2737 | 0.4831 0.59 0.2679 | 0.4843
Group 2: seasonal
(1.25- 1.52) (0.23-
users, n=253
1.47) 1.51)
1046.03 20 1.91 0.83 (0.42- | 0.5803 | 0.3416 0.83 0.5986 | 0.3437
Group 1: early
. ) (1.83- 1.62) (0.43-
discontinuers, n=624
2.00) 1.64)

*SE is the standard error of the log(HR) estimate




Index date:
date of 15*ICS/LABA FDC

- - - - / |
% Lo % Lo T -

1-year pre-index period 1year: adherence trajectory | Addition of GINA-5 evaluation (max. 2 years)

Minimum 1 year historic data period ~ Minimum 1 year post-index date period



Inclusion criteria

Patient should have intended chronic
use, ie. at least = 1 ICS/LABA FDC
dispensed in year after index
prescription

Patient should start ICS/LABA FDC
during study period, ie. have no
ICS/LABA FOC dispensings in previous
year

IC5/LABA FDC dispensed

between July 2013 and

June 2017 and 12-44 years
N=85,473

Exclusion criteria

Chronic users of ICS/LABA
FDC
N=39,820

L J

Mo additional ICS/LABA FDC dispensed in
year after index prescription (i.e. probable
seasonal use)

N=45 653

L 4

Patient should have evidence of
actively treated asthma before
ICS/LABA FDC initiation, ie. have at
least two respiratory dispensings in
year before IC5/LABA FDC initiation

Initiating I1CS/LABA FDC
during study period
N=24,110

h 4

Prevalent users of ICS/LABA FDC in years
before study period (i.e. no starters)
N=15,710

¥

Patient should have no evidence of
COPD, i.e. no use of LABA or LAMA in
1-year before or after ICS/LABA FDC
initiation

Actively treated asthma
before initiating ICS/LABA
FOC

N=3,780

<2 prescriptions of respiratory medication
in year before ICS/LABA FDC initiation (ie.
possible ICS/LABA FDC pro re nata use or
no actively treated asthma)

N=20,330

¥

Mo indication of having
COPD
N=3,597

Use of LABA or LAMA in l-year before or
after ICS/LABA FDC initiation

N=183

¥

Patient should have no additional
GINA step 5 therapy within 1 year
after ICS/LABA FDC initiation

Y

Mo GINA-S within 1 year
after ICS/LABA initiation
N=3,209

Patient should have at least 1 year
follow-up to assess ICS/LABA FDC
adherence trajectory

!

Patient should have no double

dizpensings

h 4

At least 1 year follow-up
N=3,203

v

v

Use of OCS or biologicals 1 year before or
after ICS/LABA FDC initiation
N=383

Less than 1 year follow-up aveilable after
ICS/LABA FDC initiation
N=G

Double dispensings during study follow-up
N=141

Y

Final cohort of asthma
patients initiating
IC5/LABA  FDC  between
2013 and 2017

N=3,062




Adherence

100

80

40

20

Months after initiation of ICS/LABA FDC

—m— Non-persistent users (20.4%)
—+=—Seasonal users (8.3%)
Poor adherers (58.1%)

Good adherers (13.2%)



010

0.0s

Cumulative proportion with additional GINA-S therapy

0.00

Group

—I711) non-persistent users
—I2) seasonal users
13) poor adherers

4 good adherers

Number at risk
Group 1
Group 2
Group 3
Group 4

624
253
1780
405

182.5 3650 547 5

Time since start of follow-up

579 527 456
237 220 198
1654 1481 1304
368 323 267

7300

402
177
1157
226



Male (vsfemale) 4

Age 40-44 (vs 12-19)
Having anxiety
22 OCS courses

22 antibiotic courses

Unadjusted Hazard Ratios (95%Cl)
0.68 (0.46, 0.99)

L 3

1.81(1.12, 2.93)

. 1.83 (1.16, 2.88)

L 2

2.19 (1.34, 3.57)

* 1.81 (1.26, 2.61)
Adjusted Hazard Ratios (95%CI)*
> .
=2 OC5 courses » 1.80 (1.09, 2.98)
22 antibiotic courses . 1.52 (1.04, 2.21)
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

Effect size (95%Cl)



Online Repository materials

Table E1: STROBE checklist
STROBE Statement—Checklist of items that shoulthbkided in reports ofohort studies

Item Reported
No Recommendation on page
Title and abstract 1 (@) Indicate the study’s design with a commonly ussh in 2
the title or the abstract
(b) Provide in the abstract an informative and badanc 2
summary of what was done and what was found
Introduction
Background/rationale 2 Explain the scientific backmd and rationale for the 5
investigation being reported
Objectives 3 State specific objectives, including prespecified hypotheses 5
M ethods
Study design 4 Present key elements of study desigy in the paper 6
Setting 5 Describe the setting, locations, andvealedates, including 6-7
periods of recruitment, exposure, follow-up, antada
collection
Participants 6 &) Give the eligibility criteria, and the sourceslanethods of 7
selection of participants. Describe methods obfetup
(b) For matched studies, give matching criteria and bemof NA
exposed and unexposed
Variables 7 Clearly define all outcomes, exposupesdictors, potential 7
confounders, and effect modifiers. Give diagnostiteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of dathdetails 6-7
measurement of methods of assessment (measurement). Describe
comparability of assessment methods if there isertiein one
group
Bias 9 Describe any efforts to address potentiatcas of bias 8
Study size 10 Explain how the study size was adriave 7
Quantitative variables 11 Explain how quantitatiegiables were handled in the 8

analyses. If applicable, describe which groupingsewchosen



and why

8Statistical methods

12

a) Describe all statistical methods, including thased to
control for confounding

(b) Describe any methods used to examine subgroups an
interactions

(c) Explain how missing data were addressed

(d) If applicable, explain how loss to follow-up waddressed

(e) Describe any sensitivity analyses

Results

Participants

13*

(a) Report numbers of individuatl®ach stage of study—eg
numbers potentially eligible, examined for eligityi|
confirmed eligible, included in the study, comphetifollow-
up, and analysed

(b) Give reasons for non-participation at eachestag

NA

(c) Consider use of a flow diagram

Descriptive data

14*

(a) Give characteristics ofistparticipants (eg demographic,
clinical, social) and information on exposures potential
confounders

10

(b) Indicate number of participants with missingedor each
variable of interest

NA

(c) Summarise follow-up time (eg, average and tatabunt)

11

Outcome data

15*

Report numbers of outcome evergaramary measures over
time

11-12

Main results

16

d) Give unadjusted estimates and, if applicablefaorder-
adjusted estimates and their precision (eg, 95%dmnte
interval). Make clear which confounders were adjddor and
why they were included

13

(b) Report category boundaries when continuous vimsab
were categorized

(c) If relevant, consider translating estimates ¢dtree risk
into absolute risk for a meaningful time period

11




Other analyses 17 Report other analyses done—égsanaf subgroups and 12
interactions, and sensitivity analyses

Discussion
Key results 18  Summarise key results with refereacgtudy objectives 14
Limitations 19 Discuss limitations of the studykitey into account sources of 15
potential bias or imprecision. Discuss both di@ttnd
magnitude of any potential bias
Interpretation 20  Give a cautious overall interatieh of results considering 14-15
objectives, limitations, multiplicity of analysegsults from
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisabilityt¢enal validity) of the study 15

results

Other information

Funding 22 Give the source of funding and the obléhe funders for the 1
present study and, if applicable, for the origistaidy on which
the present article is based

*Give information separately for exposed and unesgbogroups.

Note: An Explanation and Elaboration article discusssshechecklist item and gives methodological
background and published examples of transparpnotting. The STROBE checklist is best used in cocijion
with this article (freely available on the Web sit#f PLoS Medicine at http://www.plosmedicine.oryhnals of
Internal Medicine at http://www.annals.org/, anddgmiology at http://www.epidem.com/). Information the
STROBE Initiative is available at http://www.streb@tement.org.



Table E2: Definitions of asthma severity, comorbidities anedacation use

Asthma severity indicators

In year (365 days) after index date:

Annual number of OCS short courses defined as dsspgs of 25mg prednisone or
prednisolone (ATC codes: HO2AB06 and HO2ABO7)

Annual number of dispensings of antibiotics (ATGles: JO1AA (tetracyclines),
JO1C (beta lactams), JO1DA (cefalosporins), JOIRAcfolides).

Annual number of SABA dispensings (ATC codes: ROBA@nd RO3AC03)

Comorbidities

Asthma specific comorbidities defined as at least dispensing (ATC code) within

year after index date:

- Cough (R05)

- Eczema/nasal polyps (topical steroids: DO7, ointmeéth an
immunosuppressant: D11)

- GERD (proton pump inhibitors and others: AO2BA012BX05, excluding
A02BD)

- Oral thrush (nystatin: AOLAB11; amphotericin B: AKB04, miconazole:
AO01ABQ9)

Otherchronic comorbidities, possibly affecting ICS use

(diabetes/osteoporosis/glaucoma: long-term sideceffof ICS/OCS;

anxiety/depression: risk for non-adherence; irtédimwel syndrome (IBS): other

indication for OCS use), present in year beforgaton (defined by proxy, as

specified below). Patients need to have at leastdispensing within 1 year after

index date, with ATC codes based on previously iseproxied?®:

- anxiety (NO5BA01-NO5BA12, NO5BEO1)

- depression (NO6AAO01-NO6AG02, NO6AX03—NO6AX11, NO6E3-NO6AX18,
NO6AX21-NO6AX26)

- diabetes (A10AA01-A10BX99)

- IBS (AO7ECO1-AQ7ECO04, AOTEAO01-AQ7EA02, AOTEAO06, 1/0433)

Medication

» Asthma medication used in year after index datenddfas presence of at least
one prescription of:
-  SABA (RO3AC02, RO3ACO03, RO3CC02, RO3CCO03)
-  SAMA (R03BBO01)
-  SABA/SAMA (RO3AKO04)
- ICS (RO3BA)
- Cromo (R0O3BC)
- Xanthines (RO3DA)
- LTRA (RO3DC)

[




Table E3: Adherence trajectory model selection procedure

Group-based trajectory modeling background information

Adherence to ICS/LABA FDC was identified using gpelbased trajectory modeling
(GBTM)! over a 12-month period following ICS/LABA FDC iigtion. ICS/LABA FDC
available (with ATC code) in Australia during theudy period included fluticasone
propionate/salmeterol (RO3AKO06), budesonide/formaite (RO3AKO07), fluticasone
furoate/vilanterol (RO3AK10) and fluticasone pramade/formoterol (RO3AK11l). GBTM
attempts to identify clusters of individuals wittmdar trajectories (i.e. dispensing patterns)
by using the maximum likelihood method. The binargnthly indicators of ICS/LABA FDC
dispensings were modelled as a longitudinal respamsa logistic GBTM: Models were
tested using 2 to 5 groups using either quadratibic or quartic terms with “Proc Traj”, |a
free downloadable add-on package, in SAS versidr{®AS Institute Inc., Cary, NC, USA).
ICS/LABA FDC users were assigned to trajectory gowo which they had the highest
membership probability.

Modéd selection criteria

- Bayesian information criterion (BIC)

- the estimated size of trajectory groups (at legést 5

- the average of the posterior probabilities fornaegigroup of individuals assigned ta
that group (at least 0.7 for all groups)

- correspondence between the model estimate of g'grptobability and the
proportion of individuals classified in the growghould be close corresponderice)

- convergence

- clinical meaningfulness of the trajectory groups

Final mode

None of the models fulfilled all the criterid dble E4). A cubic trajectory model with fou
groups was determined to have the best overall hitdend the groups seemed to be most
clinically meaningful. We further tested four-groomdels by mixing quadratic, cubic and
guartic terms. However, none of the models wergeb#tan the cubic model.

-
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Table E4. BIC-values and estimated group sizes for grougtb&isjectory models with 2-5 groups using quadratibic, and quartic terms

Estimated group sizes (%), (Proportion classifiegroug, Average posterior probabily

Num of groups | BIC Group 1 Group 2 Group 3 Group 4 Group 5
(terms)

2(22) -19126.18 | 84.0(85.1,0.962)  16.0 (14.85D)

3(222) -19097.23 | 19.6 (17.0, 0.767 77.3(80.925) | 3.2(2.9, 0.798)

4(2222) -19113.28 | 19.6 (17.4, 0.760 71.4 (79.858) | 5.8 (0.0) 3.2 (2.9, 0.798)

5(22222) -19126.73 | 19.2 (17.1, 0.741 2.3,(0.610) 74.2 (80.0,0.890) | 2.8 (0.0) 1.4 (1.898)
2(33) -18469.83 | 83.8(85.0,0.962) 16.2 (15.868)

3(333) -18307.08 | 17.9 (16.6,0.691) 64.6 (60.854) | 17.5(15.6, 0.872)

4(3333) -18238.19 | 18.4(20.4,0.630) | 8.2(8.3,0.713) 50.0 (58.1,0.833) | 14.4(13.2, 0.852)

5(33333)

2(44) -17945.72 | 84.2(85.0,0.965) 15.8 (15.858)

3(444) -17848.17 | 12.6 (11.3,0.673 70.6 (78.837) | 16.8 (15.1, 0.876)

4(4444) -17871.98 | 10.3 (6.9, 0.752) 0.0 (0.0) 2.9778.0,0.890) | 16.8 (15.2, 0.874)
5(44444) -17840.56 | 0.0 (0.0) 11.2 (6.8, 0)776| 21.2 (18.6, 0.765) | 63.8 (71.2, 0.833) 3.8 (3.820)
4(3332) -18261.47 | 19.5(20.5, 0.683 25.5 (28.974) | 51.2(52.1,0.806) | 3.8 (3.6, 0.830)

4(3323) -18247.18 | 18.9 (20.0, 0.644 8.8 (8.334) 12.6 (11.6,0.854) | 59.7 (60.2, 0.831)
4(3233) -18323.13 | 17.9 (16.6, 0.691 0.0 (0.0) 64.6 (67.8, 0.854) | 17.5 (15.6, 0.872)
4(2333) -18433.00 | 1.6 (1.4, 0.696) 17.6 (18.268) | 77.9(80.9,0.929) | 2.8 (2.5, 0.799)

4(3322) -18319.32 | 16.7 (11.6, 0.723 68.0 (78.850) | 1.3 (0.9, 0.780) 14.0 (12.8, 0.869)
4(3223) -18319.32 | 16.7 (11.6,0.723 1.3 (0.980) 14.0 (12.8,0.869) | 68.0 (74.7, 0.850)
4(2233

4(2332) -18430.73 | 1.7 (1.4, 0.705) 17.5 (16.877) | 78.3(81.0,(0.932)] 2.5(2.1, 0.825)

4(3232§

4(2323

4(3222) -19117.29 | 0.0 (0.0) 77.3(80.2,0.929)19.6 (17.0, 0.767) | 3.2(2.9,0.798)

42322

42232

42223

BIC, Bayesian information criteridfhere should be close correspondence between thel @stimate of a group’s probability and the prtipa of individuals classified in the
group (based on the maximum posterior probabibignment rule)’The average of the posterior probabilities forvegigroup of individuals assigned to this grouptsy
maximum posterior probability assignment rule. Tisrage should be at least 0.7 for all grof@sguadratic; 3=cubic; 4=quartiterror: singular convergence




Table E5: Specification of adherence subgroups

Group 1 Group 2 Group 3 Group 4
Total (early (seasonal (poor (good
N=3062 discontinuers) users) adherers) adherers)
(n, %) N=624 N=253 N=1780 N=405
(n, %) (n, %) (n, %) (n, %)
Mean age (SD) 28.2 (10.2) 27.5(10.2) 28.4 (10.0) | 28.3(10.2) 28.9 (10.1)
% female 1827 (59.7) 373 (59.8) 148 (58.5) 1074 (60.3) 232 (57.3)
Concessional status, % yes 1704 (55.7) 385 (61.7) 145 (57.3) 974 (54.7) 200 (49.4)
Prescriber of index medication (% 500 (82.2) 200 (79.7) 1429 (81.4) 321 (80.5)
GPy 2450 (81.3)
Initial dose of 1CS"*
Low dose 231 (7.5) 53 (8.5) 17 (6.7) 133 (7.5) 28 (6.9)
Medium dose 1562 (51.0) 307 (49.2) 136 (53.8) 896 (50.3) 223 (55.1)
High dose 1269 (41.4) 264 (42.3) 100 (39.5) 751 (42.2) 154 (38.0)
Initial ICSLABA combination
fluticasone/salmeterol 1867 (61.0) 390 (62.5) 164 (64.8) 1081 (60.7) 232 (57.3)
budesonide/formoterol 1018 (33.3) 205 (32.9) 81 (32.0) 609 (34.2) 123 (30.4)
fluticasone furoate/vilanterol 103 (3.4) 14 (2.2) 3(1.2) 53 (3.0) 33 (8.2)
fluticasone/formoterol 74 (2.4) 15 (2.4) 5(2.0) 37 (2.1) 17 (4.2)
Asthma severity characteristics
>2 OCS short courses 244 (8.0) 45(7.2) 27 (10.7) 133 (7.5) 39 (9.6)
>2 antibiotic dispensings 1335 (43.6) | 284 (45.5) 120 (47.4) | 767 (43.1) 164 (40.5)
>2 OCS short courses and/or 1516 (49.5) 321 (51.4) 136 (53.8) 874 (49.1) 185 (45.7)
antibiotic dispensings
Medication use
SABA 2273 (74.2) 474 (76.0) 206 (81.4) 1322 (74.3) 271 (66.9)
SAMA 121 (4.0) 22 (3.5) 13 (5.1) 70 (3.9) 16 (4.0)
Ice 201 (6.6) 51 (8.2) 15 (5.9) 97 (5.5) 38 (9.4)
LTRA 73 (2.4) 15 (2.4) 3(1.2) 44 (2.5) 11 (2.7)
XAN 5(0.2) <3 (<0.5) 0 (0.0) 4(0.2) 0 (0.0)
CROMO 22 (0.7) 5 (0.8) <3 (<1.2) 12 (0.7) 3(0.7)
Asthma specific comorbidities
Cough 52 (1.7) 13 (2.1) 5(2.0) 29 (1.6) 5(1.2)
Eczema/nasal polyps 459 (15.0) 81 (13.0) 52 (20.6) 257 (14.4) 69 (17.0)
GERD 556 (18.2) 113 (18.1) 47 (18.6) 313 (17.6) 83 (20.5)
Oral thrush 52 (1.7) 14 (2.2) 3(1.2) 26 (1.5) 9(2.2)




Group 1 Group 2 Group 3 Group 4
Total (early (seasonal (poor (good
N=3062 discontinuers) users) adherers) adherers)
(n, %) N=624 N=253 N=1780 N=405
(n, %) (n, %) (n, %) (n, %)
Other chronic comorbidities
Anxiety 361 (11.8) 74 (11.9) 27 (10.7) 204 (11.5) 56 (13.8)
Depression 789 (25.8) 176 (28.2) 65 (25.7) 431 (24.2) 117 (28.9)
Diabetes 133 (4.3) 23 (3.7) 13 (5.1) 83 (4.7) 14 (3.5)
IBS 9 (0.3) <3 (<0.5) <3 (<1.2) 4(0.2) <3 (<0.7)

GERD: gastro-esophageal reflux disease; IBS: bfétdowel syndrome; ICS: inhaled corticosteroidRAT leukotriene receptor

antagonist; OCS: oral corticosteroid; SABA: shartirag beta agonist; SAMA: short-acting muscarimtagonist; *excluding over-the-

counter SABA?Excluding those with specialty missing (n=49)Use of single ICS (without LABA) was higher in yésefore initiation of
ICS/LABA FDC (34.6% in total cohort, in good adher&5.1%, in poor adherers 34.6%, in seasonal 24e886, and in nonpersistent

users 26.8%)




Table E6: Other predictors for additional dispensing of &INA step 5 treatment

Per son- Incidence rate Unadjustefj Adjusted Hazard ratio
Events (95% CI) Hazard ratio P-value SE* P-value SE*
years (95% C) (95% CI)**
Female 3007.12 82 2.73 (2.67-2.79) 1.00 1.00
Male 2068.38 38 1.84 (1.78-1.90) 0.68 (0.46-0.99) 0.0455 0.1963 0.74 (0.50-1.10) 0.1410 0.2007
Age 12-19 years 1392.21 30 2.15 (2.08-2.23) 1.00 1.00
Age 20-29 years 1242.63 22 1.77 (1.70-1.84) 0.82 (0.48-1.43) 0.4871 0.2807 0.71 (0.40-1.24) 0.2261 0.2861
Age 30-39 years 1493.66 31 2.08 (2.00-2.15) 0.97 (0.58-1.59) 0.8891 0.2561 0.79 (0.47-1.33) 0.3760 0.2680
Age 40-44 years 947.0 37 3.91 (3.78-4.03) 1.81 (1.12-2.93) 0.0156 0.2457 1.47 (0.88-2.45) 0.1392 0.2608
General beneficiary 2225.79 42 1.89 (1.83-1.94) 1.00 1.00
Concessional beneficiary 2849.71 78 2.74 (2.68-2.80) 1.46 (1.00-2.12) 0.0501 0.1914 1.25 (0.85-1.85) 0.2626 0.2001
No depression 3762.69 80 2.13 (2.08-2.17) 1.00 1.00
Depression 1312.8 40 3.05 (2.95-3.14) 1.44 (0.98-2.10) 0.0621 0.1937 1.08 (0.71-1.66) 0.7114 0.2182
No anxiety 4492.11 97 2.16 (2.12-2.20) 1.00 1.00
Anxiety 583.39 23 3.94 (3.78-4.10) 1.83(1.16-2.88) 0.0095 | 0.23194 1.35 (0.81-2.25) 0.2504 0.2603
No eczema/nasal polyps 4298.84 98 2.28 (2.23-2.32) 1.00 1.00
Eczema/nasal polyps 776.66 22 2.83 (2.71-2.95) 1.25 (0.79-1.98) 0.3507 0.2359 1.09 (0.68-1.74) 0.7303 0.2398
No GERD 4153.9 90 2.17 (2.12-2.21) 1.00 1.00
GERD 921.6 30 3.26 (3.14-3.37) 1.50 (0.99-2.27) 0.0532 0.2108 1.09 (0.70-1.69) 0.709 0.2257
<2 OCS short courses 4673.83 101 2.16 (2.12-2.20) 1.00 1.00
>2 OCS short courses 401.66 19 4.73 (4.52-4.94) 2.19 (1.34-3.57) 0.0018 0.2501 1.80 (1.09-2.98) 0.0229 0.2580
<2 antibiotic dispensings 2863.7 50 1.75 (1.70-1.79) 1.00 1.00
>2 antibiotic dispensings 2211.8 70 3.16 (3.09-3.24) 1.81 (1.26-2.61) 0.0013 0.1852 1.52 (1.04-2.21) 0.0309 0.1930

*SE is the standard error of the log(HR) estim&tégjusted for trajectory group, age, sex, concessi status, eczema/nasal polyps, gastroesophagieal disease (GERD),
anxiety, depressior2 OCS short courses? dispensings of antibiotics




