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ABSTRACT (max 250 words)
Background: Changes in asthma care need to be documentedvat af biotherapies.
Objectives To characterize changes in asthma care and oagonpatients with persistent asthma.

Methods. Repeated transversal analyses were conducted list@ical cohort using the French
national claims data over 10 years. Patients a§etDlyears with eitherl (any use [AU] population)

or >4 yearly dispensings (high use [HU] population)cohtroller therapy were selected. Clinical and
demographic features were characterized, and casoparwere made between 2006 and 2016 to

assess temporal changes in asthma therapy, healtlesaurce utilization, and outcomes.

Results In 2016, prevalent use of controller therapy V2% (AUP) and 0.8% (HUP) of the
population aged 18-40years. In the AU populatidre tise of long-actin@-agonists (LABA) in
monotherapy, and inhaled corticosteroids (ICS) elesed (1.7 and 40.3% in 2016, respectively),
whereas the use of fixed-dose combinations (FD@seased (56.4%). In both populations, visits to
respiratory or hospital physicians and pulmonancfion testing increased with time, in parallebto
decreasing number of general practitioner visits;addition, oral corticosteroids (OCS) use, and
incidence of emergency room (ER) visits increastalvever, asthma hospitalizations and mortality

remained low in both populations.

Conclusion Changes in persistent asthma care included replawct of ICS by FDCs, decreased use
of LABAs as a monotherapy, and increased involvanoérsecondary care physicians. In parallel,
despite low figures for hospital admissions andtality, overall use of OCS and incidence of ER

visits have increased over the last decade.
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What is already known about this topic?

Few studies have investigated with valid data tsendasthma management in the general population.

What does this article add to our knowledge?

Prevalence of persistent asthma remained stabdengels included raised involvement of secondary
care at the expense of primary care, as well ascaeased use of oral corticosteroids and inciderfice

emergency room visits.

How does this study impact current management Goes?

Present data suggest inappropriate implementatfoasthma management guidelines in France.
Continuity of care should be encouraged betweangrgi and secondary care, in parallel to increased

support to self-management.

Key words:asthma, care, claims data, outcomes
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90 ATC: Anatomical Therapeutic Classification
91 AUP: “any use” population
92  COPD: Chronic Obstructive Pulmonary Disease
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94 ER: Emergency Room
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BACKGROUND

Asthma is a common chronic respiratory conditidiectfng approximately 300 million children and
adults worldwide. Over 250,000 annual deaths amgébated to the disease, many of which are
preventable. Mortality rates are highest in coestivhere access to controller therapy is lackihg (1
Despite widely disseminated guidelines for asthnamagement (2, 3), there has been no recent
change in global asthma mortality rates, excepEastern Europe, Western Europe and East Asia,
where a downward trend has been observed (4). Astbmains a pivotal public health issue, mainly
as a consequence of poor overall disease contrd)(3-actors contributing to uncontrolled asthma
include inappropriate treatment, varying treatmaditerence, and comorbidities. A report from the
National Review of Asthma Deaths drew attentionatmidable risk factors such as excessive
prescribing of reliever medication, the under préstg of controller medication, and the
inappropriate prescribing of long-actingi2-agonist (LABA) inhalers (7). Furthermore,
notwithstanding the effectiveness of oral cortieosids (OCS) in controlling acute symptoms and
treating exacerbations, their regular use is aasetiwith serious side-effects (8). It is, therefor
important to document the recourse to OCS, to estirpotential overuse (9). Before the arrival of
novel biotherapies, it was also important to docuimectual changes in asthma management. We
therefore described asthma care between 2006 dr@@li@dFrance, for the extent of use of controller

therapies, healthcare resource utilization, anthastoutcomes rates.

In the absence of asthma diagnoses in claims d@)a#nd in the context of recent reviews of over-
and under-diagnosis of asthma (11) and of adherdat®(12), analyses were conducted on two
populations: patients withl yearly dispensing of controller therapy (Any U&epulation, AUP) and
patients with>4 yearly dispensings of controller therapy (HigreUspulation, HUP). Almost half of
all inhaled corticosteroids (ICS) medication hagrbeshown to be dispensed once yearly, and in
addition to asthma, also dispensed for non-asthomaitons such as chronic cough or respiratory
tract infectiong13) (14). Contrasting these two populations (AWE BUP) provides an indication of
the minimal and maximal extent of the populatidkelly to suffer from persistent asthma. In parallel,
attention was given to the use of LABAs, followitige conduct of studies focused on the safety of
these medications (15). The primary hypothesisthaisthe quality of asthma care has improved over

the last decade. In parallel, we verified the iroick of outcomes over time.

METHODS
Study design
Each year, between 2006 and 2016, repeated traasvenalyses were conducted on the EGB

(Echantillon Généraliste de Bénéficiaires).

Data source
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The EGB is a 1/97 representative random sample of the French natdains databasSystéme
National d'Information Inter-Régimes de I'AssurarMaladie, which currently covers more than
90% of the French population. EGigcords individual anonymous information of primaagd
secondary care (data from PMSI, the French DiagnBslated Group-based medical information
system) (16, 17). The EGB database contains thewiolg data: (i) General characteristics: gender,
year of birth, month and year of death, free-actessre status (people socioeconomically
disadvantaged are 100% covered), residence arggpidom disease (LTD) status (patients registered
for long-term disease benefit from full coverage &l medical expenses, with ICD-10 diagnoses
codes, start and end date of LTD) (ii) All non-hitelpreimbursed healthcare expenditures with date
and code (but not the corresponding medical indioator result): General Practitioner (GP) visits
and medical procedures, lab tests, drugs, and ailatkeices (iii) Hospital discharge summaries: ICD-
10 diagnoses codes (main, related, and associ@gdodes) for all medical, obstetric, and surgery
hospitalizations with the date and duration of litadigation, medical procedures, hospitalization

department, and cost coding system.

Regulatory procedures

This observational study was conducted on anonyingega. The National Informatics and Liberty

Committee has delivered an overall authorizationusing EGB data for research purposes. This
study was performed after approval by the Frenelitlrie for Health Data (Institut des Données de

Santé, approval n° 94, September 9, 2014).

Study population

Analyses were performed on two contrasted popuiatia sensitive and a specific population. The
sensitive population consisted of patients aged@§ears witl>1 dispensing during each calendar
year (2006-2016) of an inhaled corticosteroids (I@8atomical Therapeutic Classification (ATC)
code: RO3BA), or long-actinf2 agonist (LABA; ATC codes: RO3AC12, RO3AC13), oteld dose
combination of LABA/ICS (FDC; ATC codes: R03AKO06,0BAKO07, R0O3AK08, RO3AK10,
RO3AK11). Patients were excluded if they had a LtBtus and/or a hospital admission related to
chronic obstructive pulmonary disease (COPD). Poisulation was labelled as “any use population”
(AUP).

Four distinct profiles of the AU population wereeitified: (1) Single ICS without LABA (ICS
group); (2) Single LABA without ICS (LABA only grqa); (3) Single ICS and LABA in separate
refills (ICS+LABA group); (4) FDC without dispengjrof ICS nor LABA (FDCs group).

The specific population was identified from therdpeutic HEDIS criterion(18) and it consisted of
patients aged 18-40 years with dispensings during each calendar year (2006-26f1#&) ICS (ATC
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codes: RO3BA), or LABA (ATC codes: RO03AC12, RO3AJ1or FDC (ATC codes: RO3AKO6,
RO3AKO07, RO3AK08, RO3AK10, RO3AK11). As for the Apbpulation, patients were excluded if
they had a LTD status and/or a hospital admissatated to chronic obstructive pulmonary disease
(COPD). This population was labelled as “high uspypation” (HUP).

Four distinct profiles of the specific populatiorens identified: (1) ICS group; (2) LABA only group;
(3) ICS+LABA group; (4) FDC group.

Study variables
Each year of the study period, patients from batputations (AUP and HUP) were described for the
following variables:
0] Patients’ characteristics: age, gender, free-aegoesare-status, LTD;
(ii) Asthma therapy:
a. Four distinct profiles: (1) ICS group; (2) LABA onbgroup; (3) ICS+LABA group;
(4) FDC group. Each group was described for thegre#age of users per year, and the
mean yearly number of dispensings was computed;
b. Percentages of patients using short-adgidiggonists (SABAS), Leukotriene Receptor
Antagonist (LTRA) and omalizumab;
(iir) Healthcare resource utilizatigmot limited to only asthma related events), inoigd
a. Visits to GPs
b. Visits to respiratory physicians or hospital praatiers (available only since 2009)
c. Pulmonary function testing (PFT);
(iv) Outcomes:
a. Percentage of patients using OCS (for any conditeord mean annual cumulative
dose in prednisone equivalent dose (sum of aldtyses in equivalent prednisone of
OCS dispensed during the year);
b. Emergency room (ER) visits (available only sinc®d@0and unscheduled medical
contacts with GPs for any reason;
Hospitalization due to asthma (primary diagnosis);

Death (all causes)

Statigtical analysis
Repeated transversal analyses were performed be2@86 and 2016.

Qualitative variables of patient characteristicsravelescribed with the sample size within each
modality, and relative percentages. Quantitativealsdes of the healthcare resource utilization were
described as a relative percentage, and mean andastl deviation (SD) of patients wittl

healthcare resource utilization. Changes of astbomnéroller use were studied in both populations by

7
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mean number of refills dispensed per year betwe@®62and 2016 Comparisons of patient’s
characteristics and medical resource utilizatioB006 (or 2009 for visits to respiratory physiciams
hospital practitioners) versus 2016 were perforomgdg Chi2 test for qualitative variables, Wilcoxon
test for quantitative variables and Fisher’s exest for mortality rates.

The statistical analysis was performed using SASS(fstitute, North Carolina), version 9.4.
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RESULTS

Prevalence of use of asthma controllers in the ovalt population:

Prevalence of controller use varied little overditin the overall population. In 2006, 4.6% of the
national population aged 18 to 40 years met thieisian criteria for the AU population of controller
users. In 2016, 5.2% of the national populatiofiilfed the AU population criteria, with the highest
percentage noted in 2009 at 5.5%. For the HU pdipnlaf controller users, the prevalence varied
between 0.7% of the population in 2006, and 0.8%0iM6.

Characteristics of controller users:

Characteristics of patients included in the AU gapan ¢&1 dispensing per year of asthma controller
therapy) varied little between 2006 and 2016 (TdhleMean age (from 31.2 to 30.8 years; p=0.15)
and sex-ratio (from 60.7% to 62.1% females; p=0r@ained stable. LTD status and free-access-to-
care status also varied little over time. Charasties of patients included in the HU populationreve
similar to those of the AU population, regardingameage (from 31.5 to 31.3 years) and free-access-
to-care status, but differed for the sex ratio r{fr60.8% to 53.1% females). The percentages of
patients with long-term disease status were algioehniin the HU population (between 7.1% and 9.3%)
(Table 2).

TABLE 1
TABLE 2

Relative use of distinct controllers among controér users:

Asthma controller use is represented between 26062816 in Figure 1. Among all patients of the
AU population, use decreased in the LABA only groimm 4.1% to 1.7%; p<0.01), in the
LABA+ICS group (from 6.2% to 1.6%; p<0.01), and time ICS group (from 44.8% to 40.3%;
p<0.01). In contrast, use of FDC increased (fron8%#4to 56.4%; p<0.01). In the HU population,
prevalent use of ICS group was considerably redfredn 11.2% to 8.7%; p<0.01). In the FDC
group, prevalent use was higher (69.4% to 84.39%4).GH. Use decreased significantly in the
LABA+ICS group (from 15.9% to 4.8%; p<0.01) and LABIise in monotherapy also decreased (from
3.5% to 2.2%; p<0.01). SABA use was more frequerthe HU population (72.0% in 2016) than in
the AU population (46.2% in 2016). This was alse ttase for LTRA (10.0% in 2016 in the AU
population, and 27.4% in the HU population). Omatimb was seldom used (less than 0.5% in both

populations).

FIGURE 1

Annual controller refills:
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Mean numbers of refills dispensed during the stpdyiod are presented in Figure 2. In the AU
population, annual number of refills was higheghia LABA + ICS group (between 7.9 and 9.0). The
FDC and LABA only groups had between 2.3 and 3fillgend the ICS group around 1.4 refills per
year. In the HU population, in the ICS + LABA grqougnnual numbers of refills slightly increased
(from 15.1 to 16.2). In the FDC group, the mean benof refills varied little (between 7.3 and 7.8).
Refill numbers fluctuated slightly in the LABA ontyroup (between 7.9 and 9.3) and in the ICS group
(between 5.9 and 7.3).

FIGURE 2

Healthcare resource utilization:

In both populations, the number of visits to GPsrdased with time, as well as the percentage of
patients with at least one visit (from 95.9% to688.in the AU population (p<0.01), and from 95.7%
to 88.3% in the HU population (p<0.01)). In contrakhe percentage of patients who visited a
respiratory physician or a hospital practitionesr@ased with time (from 31.6% in 2009 to 37.8% in
2016 for the AU population (p<0.01), and from 34.1# 2009 to 40.5% in 2016 for the HU
population (p<0.01)), as well as the mean numbetsifs per year. PFT was always more frequent in
the HP population, but it increased with time irthopopulations, from 9.5% to 12.7% for the AU
population (p<0.01), and from 18.9% to 27.6% inltié population (p<0.01) (Figure 3 and Figure 4).

FIGURE 3

Outcomes:

In the AU population, the prevalence of use of O@3eased from 42.7% to 50.3% (p<0.01), as well
as the mean annual cumulative dose, that incrdased674 mg in 2006 to 717 mg in 2016. In the

HU population, the prevalence of OCS use remainales during the 10-year period, but the mean
cumulative dose increased from 854 mg to 894 mgufei 5). ER visits (all diagnoses combined)

increased with time, from 18.0% in 2009 to 24.092016 for the AU population (p<0.01), and from

17.3% in 2009 to 23.7% in 2016 for the HU populatfp<0.01), while the rates of unscheduled visits
decreased in both populations (p<0.01) (FiguredBFgure 4). Hospitalizations for asthma remained
constant in the AU (0.3% in 2016) population butréased in the HU population (from 1.5% to

0.6%, p=0.04) over the ten-year period. They oalimore frequently in the HU population (around

1.0%) than in the AU population (around 0.4%). Mbty rates (all causes) remained stable and low
in both populations during this 10-year period. (iess than 0.1% in the AU population, and lessa tha

0.2% in the HU population) (Tables 1, 2).

FIGURE 4

10
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DISCUSSION

To support the external validity of the resultsptwopulations were studied in parallel: a more
sensitive population, including all patients wifi annual controller refill, and a more specific
population, including patients withd annual refills of controllers. The algorithm wssch that the
AU population included the HU population, with ma@evere asthma or possibly higher adherence,
but it also included milder asthma, and non-astboraditions(11). The prevalence of use of asthma
controller therapy slightly varied with time, inettwo study populations. In 2016, 5.2% of the matio
population aged 18-40 years met the inclusion raitior the AU population, while the prevalence
was 0.8% for the HU population. Among both popolasi, between 2006 and 2016, prevalent use
decreased significantly in the LABA only group, time LABA+ICS group, and in the ICS group,
whereas it increased in the FDC group. SABA use masge frequent in the HU than in the AU
population (72.0% vs. 46.2% in 2016). In the AU plagion, annual number of refills was higher in
the FDC group (2.3 to 3.0 refills) than in the 1§@®up (1.3 to 1.4 refills per year). The percentabe
patients who visited a respiratory physician orasgdital practitioner, and the incidence of PFT
increased with time, while the number of visitsG®s decreased in both populations. In parallel to
changes in asthma care, there was an increasefiirtel of adverse outcomes, with increased use of
OCS from 42.7% to 50.3% in the AU population. Canitantly, ER visits (all diagnoses combined)
increased significantly over time. Hospitalizatioases for asthma remained low in both populations
over the ten-year period, but hospital admissiawied more frequently in the HU population than

in the AU population.

Sex ratio differed between the two populationsrdheere 60% of women in the AU population,
compared to 50% in the HU population. The diffeeemeas also illustrated by the percentages of
patients with LTD status, a marker of disease sgyamore common in the HU population (9%
versus 2% in the AU population). The HU populatibd likely include patients with high adherence,
and hence better outcomes, but overall adherenastiima is known to be podr2), for all levels of
severity, and the contribution by good adheremhéooverall outcomes was likely to be limited. The
differences between these two populations undethieeimpact of the criteria applied for persistent
asthma selection. Indeed, in claims data, ideatiim of asthma has to be made in the absence of
clinical diagnosis, and contrasted selections (ASPHUP) are of interest to distinguish care and

outcomes in milder and more severe conditions.

Few studies have reported trends of use of asthon&ratler therapy in the general population.
Nevertheless, our results could be compared teetbbsained by Ekerljung et al. who reported an
increased use of asthma medication in the Gothgntopulation aged 21-46, from 7.8% in 1992 to
12% in 2010, mainly due to an increased use of iC®onotherapy from 1.5% to 7.7% (19).

12
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Davidsen (20) showed in an asthma cohort aged 1i8at4the overall annual prevalence of ICS use
remained constant in 1997-2000 (approximately 64%laontroller use), but gradually increased to
77% in 2006, due to an increased use of FDCs.n&rease in FDC use continues to be observed,
certainly in France, where FDCs tend to be intreduat lower levels of severity (21). Our data also
showed that patients taking LABA+ICS and LABA dexged with time, in agreement with
recommendations (22), to start controller therapth MCS only (22). Our data suggesting that a
majority of persistent asthma patients are treatety with FDCs could however be supported by the
results of recent trials showing a better effectess of FDCs over ICS (2824) (25) (26) (27),
possibly due to improved adherence with FDCs (28)ddver, the introduction of FDCs in patients
with milder asthma could possibly be accepted sfeaence strategy, preferentially for products tha
include formoterol (29§30) (31).

Current asthma treatment guidelin@?) also recommend using quick-relief medicationsan as-
needed basis rather than as a regularly schedubslication. Despite these recommendations and
well-documented adverse effects of excessive SABA, wur data are in line with other studies
suggesting an overuse of SAEB) (33). Indeed, in the HU population, around 76Rpatients had at

least one refill of SABAS, with a mean number of i fills per year.

In addition to asthma therapy, the study showsrgelencrease of the number of patients visiting a
respiratory physician or a hospital practitiongr,ta 40.5%, and 37.8% in 2016 in the HU and the AU
populations, respectively. Whilst, the specialtyhopital practitioner is not recorded, and theeefo
not all visits can be attributed to asthma managentieis change clearly reflects a change in asthma
care, away from primary care and towards seconck. In line with increased secondary care visits,
a concurrent increase in PFT during the 10-yedogevas also observed.

Regarding markers of asthma outcomes, hospitalssilonis were more frequent in the HU population
(around 1%), in agreement with previous studieglooted in France (34). Unscheduled visits to GPs
decreased in both populations while ER visits maigkancreased with time. This was also the case for
OCS dispensings in the AU population. For thesemt@l markers of asthma outcomes (emergency
room visits, unscheduled visits and OCS), infororathn diagnoses or reasons of visits/prescriptions
were not available. It affects the interpretatidéthe results, but in this young population (Idsart 40
years) asthma is likely explaining the major pdrinedical resource utilization, as already desctibe

in previous studies (3%36).
This study is important as it explored patternsigg of therapy in datasets comprising large numbers

of patients, and which exhaustively record all disged therapy. A limitation of claims data is

however the absence of disease diagnostic codabhasersistent asthma patients were identified

13
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using 2 algorithms (age criteria and controlleipdissings, eitherl or >4 yearly). Based on these
algorithms, asthma patients untreated with anyrotiet were not included in the study. Furthermore,
to avoid the risk of including COPD and other regfury diseases, the selection was made according
to age. This excluded part of severe asthma pat{eet patients aged more than 40 years).

The database did also not contain the indicatiaim@fapy. Indeed, ICS could be prescribed for cough
or bronchitis, and OCS may be prescribed and dsgzkfor several conditions. Furthermore, asthma
outcomes were mostly identified with markers (OER,visits, unscheduled medical contacts), except

for hospital admission, that was recorded withmastlas a primary diagnosis.

Inappropriate use of asthma therapy use was frélgueported, and is considered to be one of the
main causes of adverse asthma outcomes, resuttimgrieased number of ER visits. A concomitant
decrease in the number of visits to GPs have aen lbbserved, suggesting that in acute situations,
patients preferentially visit secondary care phgsie instead of GPs. In parallel, increasing nunatber
patients received FDCs and OCS. Conversely, inetceaamber of visits to respiratory physicians or
to hospital practitioners, as well as pulmonary cfion testing was observed, suggesting an
improvement in asthma care. LABA only group and LAABCS group decreased with time, in
agreement with recommendations (32). Indeed, tfetysaf LABAs remains controversial in asthma,

which led regulators to contraindicate LABAsS asmglke agent in asthma treatmégv).

In conclusion, prevalent use of asthma controlierapy varied little between 2006 and 2016, whether
patients were identified from at least one, or fawefills per year. FDCs tended to replace ICS,
particularly in more severe asthma. In parallebvptent use of SABAs and OCS use increased with
time. An increased number of visits to respiraganysician or to hospital practitioner, as well azren
frequent PFT were observed. Concomitantly, ER wisitcreased significantly over time, and

hospitalizations rates for asthma remained lowaith [populations over the ten-year period.

In summary, changes in asthma care included inedeimyolvement of specialized or secondary care
at the expense of primary care. In parallel, desgtble figures for hospital admissions and mitytal
overall use of OCS and incidence of ER visits himeeeased over the last ten years, suggesting that

patient care needs further improvement.
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Table 1: Characteristics of asthma controller therpy users with>1 dispensing per year (AU population)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 ”
p
N=6,151 N=6,913 N=6,901 N=7,885 N=7,605 N=8231 N=8519 N=8222 N=8054 N=8,338 N =9,202
Mean age(+/- SD) 31.2(6.1) 31.2(62) 312(6.2) 30.9(65) 30.BX6 30.9(6.3) 30.9(6.3) 30.9(6.3) 30.9(6.3) 8Y®3) 30.8(6.3) 0.15
Women, n (%) 3,732 4,190 4213 4,797 4,687 5,082 5,162 5,027 4,914 5,132 5,715 0.07
(60.7) (60.6) (61.0) (60.8) (61.6) (61.7) (60.6) (61.1) (61.0) (61.5) (62.1) :
906 1,019 973 1,029 1,114 1,193 1,235 1,215 1,267 1,325 1,453
Free access care statys (%) (1, 7) (14.7) (14.1) (13.1) (14.6) (14.5) (14.5) (14.8) (15.7) (15.9) (15.8) 0.07
LTD for asthma, n (%) 140 (2.3)  135(2.0) 156(2.3) 155(2.0) 149 (20) 77L.2) 153(1.8) 162(20) 175(22) 163 (2.0) 2{R0) 0.21
Death (all causes), n (%) 5(0.08%) 6(0.09%) 4 (0.06%) 6(0.08%) 6 (0.08%) 0(Q12%) 7 (0.08%) 4 (0.05%) 6 (0.07%) 6 (0.07%) (055%) 0.53
Visits to GP
Number of patients, n (%) 5,901 6,630 6,632 7,578 7,202 7,574 7,576 7,269 7,076 7,318 8,152 <001
(95.9) (95.9) (96.1) (96.1) (94.7) (92.0) (88.9) (88.4) (87.9) (87.8) (88.6) :
Mean number of visit per .8 (6.6) 6.8 (6.3) 6.6 (6.0) 6.5 (5.6) 6.4(5.7) .36.3) 6.2 (5.4) 6.2 (5.4) 6.3 (5.4) 60052 16.2)
patient (+/-SD)
Visits to a respiratory
physician or a hospital
practitioner*
. 2,489 2,502 2,747 2,822 2,966 2,986 3,089 3,477
Number of patients, n (%) - - - (31.6) (32.9) (33.4) (33.1) (36.1) (37.1) (37.0) (37.8) <0.01
Mean number of visit per - - - 2.7 (3.4) 2.8 (3.1) 2.8 (3.5) 3.0 (3.5) 313) 3.2 (4.8) 3.5 (5.6) 3.8 (4.4)
patient (+/-SD)
584 604 678 844 894 906 1,002 971 1,023 1,016 1,167 <0.01
PFT, n (%) (9.5) 8.7) (9.8) (10.7) (11.8) (11.0) (11.8) (11.8) (12.7) (12.2) (12.7) :
Unscheduled visits to GPs*n 619 700 642 766 668 753 704 696 718 761 499 <0.01
%) (10.1%)  (10.1%)  (9.3%) (9.7%) (8.8%) (9.1%) (8.3%) (8.5%) (8.9%) (9.1%) (5.4%)
ko i i i 1,418 1,468 1,718 1,744 1,841 1,871 1,960 2,204
ER visits * n (%) (18.0) (19.3) (20.9) (20.5) (22.4) (23.2) (23.5) (24.0) <0.01
Hospitalizations for asthma n 29 (0.5) 24 (0.3) 20 (0.3) 22(0.3) 24 (0.3) 2@J0. 26 (0.3) 30 (0.4) 30(0.4) 30(0.4) 30 (0.3) 0.1

(%)
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Dispensing of OCS

-1 di . o 2,629 3,186 3,162 3,657 3,548 3,973 4,212 4,015 4,006 4,089 4,631 <0.01
>1 dispensing, n (%) 42.7) (46.1) (45.8) (46.4) (46.7) (48.3) (49.4) (48.8) (49.7) (49.0) (50.3) '
l(Vk/%an )number of units™ 1927 19(@26) 1923 19(26) 19(26) 9@®6) 1922 207 19(26) 1929 9E©5)
+/-SD
Mean annual cumulative 674.3 670.5 676.7 682.9 671.3 691.7 693.3 711.8 696.7 703.9 717.4 (626.2)
dose of OCS in prednisone(8121)  (639.2)  (606.7)  (737.7)  (636.9)  (684.1)  (558.7)  (664.4)  (726.0)  (628.6)
equivalent dose (+/-SD)
Dispensing of SABAs
-1 di . o 2,687 2,833 2,683 3,267 3,182 3,484 3,780 3,671 3,812 3,846 4,252 <0.01
=1 dispensing, n (%) (43.7) (41.0) (38.9) (41.4) (41.8) (42.3) (44.4) (44.6) (47.3) (46.1) (46.2) :
I(Vk/ean )number of refill™, 31 (4.8) 3.1(3.9) 3.2(4.1) 2.9 (3.8) 29(3.8) 9@.6) 293.7) 2.9 (3.6) 3.0(3.8) 2.9 (3.6) 29 (3.5)
+/-SD
Dispensing of LTRA
>1 dispensing, n (%) 583 (9.5) 668 (9.7) 667 (9.7) 763 (9.7) 839 (11.0037 (11.4) 975 (11.4) 934 (11.4) 935 (11.6) 8907L0 920 (10.0)
'(\ﬁ‘/e_asnD)““mber of refl™ 368 36@7) 3939 38@9 3939 9@Y 39(39) 4140 4141 444l 31 0.03
Dispensing of omalizumab
=1 dispensing, n (%) 2 (0.0) 5(0.1) 6(0.1) 6(0.1) 0(0.0) 3(0.0) o) 3(0.0) 7(0.1) 9(0.1) 8(0.1) 0.33

500  *All medical specialties
501 **|n patients with at least one dispensing of theg
502 ** 1 value when comparing 2006/2009 versus 201dhlts

503 LTD: long-term disease status; GP: general praatti; PFT: pulmonary function testing; ER: emergaimom; OCS: oral corticosteroids; SABAs: shorirsgbeta agonists; LTRA: Leukotriene Receptor Aotagt
504

505
506
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Table 2: Characteristics of asthma controller therpy users with>4 dispensings per year (HU population)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 "
p
N=964 N=1,040 N=1,078 N=1,095 N=1,105 N=1,222 N=1,244 N=1227 N=1,309 N=1271 N=1441
Mean age(+/- SD) 315 (5.9) 314(6.1) 31.6(6.0) 31.9(62) 31.8(6 316(6.1) 31.2(62) 31.3(6.2) 31.2(63) 136.1) 31.3(6.1) 005
490 548 575 583 590 657 654 635 685 676 765
Women, n (%) (50.8%) (52.7%)  (53.3%)  (53.2%)  (53.4%)  (53.8%)  (52.6%)  (51.8%) (52.3%) (53.2%)  (53.1%) 0.28
134 162 161 162 165 157 174 184 206 183 229
Free access care status (%) (13.9%) (15.6%) (14.9%) (14.8%) (14.9%) (12.8%) (14.0%) (15.0%) (15.7%) (14.4%) (15.9%) 0.18
LTD for asthma, n (%) 90(9.3%)  88(8.5%) 101 (9.4%) 96 (8.8%) 81 (7.3%)100 (8.2%) 93 (7.5%) 98 (8.0%) 97 (7.4%)  85(6.7%)102 (7.1%)  0.05
Death (all causes), n (%) 0(0.00%)  2(0.19%) 0(0.00%) 1(0.09%) 0 (0.00%) (008%) 1(0.08%) 1(0.08%)  0(0.00%) 1 (0.08%) (024%) 0.52
Visits to GP
Number of pati o 923 1,007 1,030 1,054 1,049 1,112 1,106 1,104 1,143 1,104 1,273 <001
umber of patients, n (%) (95.7%) (96.8%) (95.5%) (96.3%) (94.9%) (91.0%) (88.9%) (90.0%) (87.3%) (86.9%) (88.3%) .
Mean number of visit per 7.3 (8.0) 7.0 (5.8) 7.2(7.7) 7.2 (6.8) 6.9(6.1) .86.9) 6.7 (6.1) 6.6 (6.2) 6.6 (5.9) 6.4(5.7) 36.2)
patient (+/-SD)
Visits to a respiratory physician
or a hospital practitioner*
. 373 383 398 454 450 516 468 584
Number of patients, n (%) - - - (41%)  (347%)  (32.6%)  (365%)  (36.7%) (39.4%) (36.8%)  (405%) 001
Mean number of visit per - - - 3.0(3.1) 2.9 (3.3) 3.1(3.5) 3.3 (4.4) 3316) 3.3 (3.4) 3.3 (3.6) 3.9 (4.8)
patient (+/-SD)
182 190 225 263 273 278 313 318 354 311 398 <001
PFT, n (%) (18.9%) (18.3%) (20.9%) (24.0%) (24.7%) (22.7%) (25.2%) (25.9%) (27.0%) (24.5%) (27.6%) '
Unscheduled visits to GPsh (%) 88(9.1%) 82 (7.9%) 104 (9.6%) 93 (85%) 74 (6.7%)106 (8.7%) 81 (6.5%) 79 (6.4%) 110 (8.4%) 95 (7.5%)72 (5.0%)  <0.01
L 189 198 238 266 275 288 271 341
ER visits * n (%) - - \ (17.3%)  (17.9%)  (195%)  (21.4%)  (22.4%) (22.0%) @13%)  (37%) 001
Hospitalizations for asthma n 14 (15%)  10(1.0%) 9 (0.8%) 12 (1.1%) 9(0.8%) 0F%) 12(1.0%) 13 (1.1%)  13(1.0%)  15(1.2%) %) 0.04
(%)
Dispensing of OCS
_ , . 449 476 496 476 498 563 563 543 610 558 676 0.87
>1 dispensing, n (%) (46.6%) (45.8%)  (46.0%) (435%)  (45.1%)  (46.1%)  (45.3%)  (44.3%) (46.6%) (43.9%)  (46.9%) :
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508
509
510
511

Me;:ln number of units™ (+/- 2.3 (3.9) 2.2 (2.5) 2.4 (3.2) 2.5(3.1) 23(28) .6@.2) 25(3.7) 2.6 (4.2) 2.6 (4.9) 2749 T@7)
SD
Mean annual cumulative dosegsa o 815.4 847.4 915.2 827.5 895.1 857.2 889.4 923.9 898.3 893.5
of OCS in prednisone (1,374.2) (875.7) (868.5) (971.4) (804.2) (940.3) (876.8) (1,078.0) (1,467.3) (852.0) (922.3)
equivalent dose (+/-SD)
Dispensing of SABAs
-1 di . o 663 689 716 750 741 811 866 833 918 919 1,037 0.09
=1 dispensing, n (%) (68.8%) (66.3%) (66.4%) (68.5%) (67.1%) (66.4%) (69.6%) (67.9%) (70.1%) (72.3%) (72.0%) :
Me;an number of refil™, (+/- 6.1 (7.5) 6.0 (5.7) 6.1 (5.7) 5.9 (5.6) 58(5.9) .76.6) 5.6 (5.5) 5.6 (5.6) 5.8 (6.0) 5.6(5.0) 6&.1)
SD
Dispensing of LTRA
=1 dispensing, n (%) 225(23.3) 277 (26.6) 268 (24.9) 286 (26.1) 3174R8 354 (29.0) 373 (30.0) 360 (29.3) 376 (28.7)  @HEO) (32975 4)
'\S"Sf‘“ number of 1efil™, (*1 6143 s7@1)  63(43) 663 6641 .4@2) 6642  68(42  69(44)  74(4) Gy 00
Dispensing of omalizumab
=1 dispensing, n (%) 2(0.2) 4(0.4) 5(0.5) 5 (0.5) 0(0.0) 3(0.2) 22) 2(0.2) 4(0.3) 4(0.3) 5(0.3) 0-71

*All medical specialties
**In patients with at least one dispensing of thegl

**p value when comparing 2006/2009 versus 2016@iltss

LTD: long-term disease status; GP: general praatti; PFT: pulmonary function testing; ER: emergaimom; OCS: oral corticosteroids; SABAs: shorirsgbeta agonists; LTRA: Leukotriene Receptor Aotagt
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Figure 1: Prevalence of controllers use

Figure 2: Mean number of refills during the 2006-206 study period

Figure 3: Health care resources utilisation and maters of asthma outcomes in the AU

population

Figure 4. Health care resources utilisation and maers of asthma outcomes in the HU

population

Figure 5: Evolution of oral corticosteroids use duing the 2006-2016 study period
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Figure 1: Prevalence of controllers use: (a) AU population; (b) HU population
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Figure 2: Mean number of refills during the 2006-2016 study period: (a) AU population; (b) HU
population
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Figure 3: Health care resources utilisation and markers of asthma outcomes in the AU

population
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Figure 4: Health care resources utilisation and markers of asthma outcomes in the HU population
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Figure 5: Evolution or oral corticosteroids use during the 2006-2016 study period: (a) AU
population; (b) HU population
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