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Introduction générale

L’'asthme est une maladie respiratoire chronique qui touche environ 400 millions de
personnes dans le monde et 4 millions de personnes en France. Elle est caractérisée
par une inflammation bronchique parfois associée a une modification structurale des
bronches appelée remodelage bronchique. L'asthme est défini par la survenue de
symptdmes respiratoires variables dans le temps et en intensité, tels que la dyspnée,
la toux, les sifflements et I'oppression thoracique, associés a une limitation des débits
aeériens, variable dans le temps, qui peut étre mise en évidence par une obstruction
réversible des voies aériennes et/ou une hyperréactivité bronchique. L'objectif de la
prise en charge est d'obtenir le contréle de l'asthme, défini par I'absence de
symptémes, de risque d’exacerbations séveres et de limitation persistante des débits
aériens. Le traitement de I'asthme repose sur une corticothérapie inhalée au long
cours le plus souvent initiée a faible dose. L'incrémentation des traitements pour
obtenir le contrdle de I'asthme se fait par paliers, avec dans un premier temps l'ajout
d’un traitement bronchodilatateur (beta-2-mimétiques et/ou anticholinergiques), puis
dans un second temps la majoration de la dose de corticothérapie inhalée.

L'asthme est une maladie hétérogéne de par sa présentation clinique variable et les
mécanismes immunologiques mis en jeu. Les différentes expressions cliniques de la
maladie sont appelées « phénotypes » qui sont sous-tendues par différents profils
inflammatoires appelés « endotypes ». Le plus fréquent est 'endotype T2, caractérisé
par la production de cytokines Th2 (interleukines 4, 5 et 13), qui sont caractéristiques
des phénotypes allergique et éosinophilique. La caractérisation de ces mécanismes
immunologiques a permis le développement de traitements ciblant les médiateurs

inflammatoires avec actuellement disponibles sur le marché I'omalizumab (anti-IgE),
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le mepolizumab (anti-IL5), le benralizumab (anti-IL5R), le dupilumab (anti-IL4/13R), et
le tezepelumab (anti-TSLP).

Environ 5% des patients asthmatiques ont un asthme dit sévere, nécessitant
l'utilisation d'un double traitement de fond incluant des doses élevées de
corticostéroides inhalés et/ou une corticothérapie orale plus de 50% de l'année.
L'asthme sévére a un impact majeur sur I'état de santé, la morbi-mortalité et la qualité
de vie. Les biothérapies sont indiquées dans la prise en charge de I'asthme sévere de
phénotype T2, associé a une élévation des biomarqueurs T2 (sensibilisation
allergénique, éosinophilie sanguine et/ou bronchique, augmentation de la fraction
exhalée du NO). Les biothérapies ont pour objectif de réduire le risque d’exacerbations
séveres d’asthme, d’améliorer le contréle de I'asthme et de diminuer voire de sevrer
la corticothérapie orale.

L'asthme touche dans la grande majorité des cas une population jeune en age de
travailler (&ge moyen a 48 ans en France), et peut donc étre responsable d’'une perte
de productivité au travail. Ce concept, dérivé du terme anglophone « work
productivity », englobe a la fois I'impact de la santé sur le travail et les pertes
economiques engendrées. |l existe differentes manieres de mesurer la perte de
productivité au travail, essentiellement par des questionnaires. L'asthme a un impact
économique majeur, que ce soit a travers les colts directs lies a la maladie
(consultations, hospitalisations, traitements...) ou les codts indirects liés au
retentissement de la maladie (mortalité précoce, arrét de travail). L'absentéisme au
travail lié a la santé a été étudié dans I'asthme et dans I'asthme sévére contrairement
au présentéisme, défini par le fait d’étre présent sur son lieu de travail malgré la
survenue de symptémes liés a la maladie impactant sa capacité a travailler. L'effet des

biothérapies sur I'’évolution du présentéisme est peu connu.

11



L'objectif de notre travail était d’évaluer I'évolution et les facteurs associés au
présentéisme chez des patients asthmatiques sévéres traités par biothérapie.

Cette these se présente sous la forme d’'un premier article en frangais qui est une
revue de la littérature sur I'impact de I'asthme au travail en cours de révision pour la
Revue Francaise d’Allergologie puis de larticle original en anglais sur I'étude
PRESATHMA qui a évalué I'évolution et les facteurs associés au présentéisme au

travail dans I'asthme sévéere apres traitement par biothérapie.
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Résumé

L'asthme est une maladie trés fréquente qui touche des personnes jeunes en age de
travailler et représente ainsi l'une des premiéres maladies altérant [l'activité
professionnelle. L'état de santé des employés souffrant d’asthme est responsable
d’'une diminution de la productivité au travail, par absentéisme et présentéisme, ce qui
se traduit entre autres par des codlts indirects importants. Bien que seulement 10%
des asthmatiques rapportent avoir manqué des jours de travail au cours de leur vie a
cause de l'asthme, la majorité évoque un présentéisme (présence au travail alors
qu’une absence serait justifiée par I'état de santé). La sévérité et surtout le contréle de
'asthme sont les déterminants majeurs de l'impact de l'asthme sur le travail.
L’amélioration du contrdole de I'asthme par un traitement bien conduit améliore la
productivité au travail et diminue les colts de santé liés a 'asthme. Dans I'asthme
sévere, les biothérapies semblent réduire I'absentéisme mais peu de données existent

sur le présentéisme.

Abstract

Asthma is a very common disease affecting young people in the age of working and
therefore represents one of the leading diseases impacting occupational activity.
Health condition of employees suffering from asthma is responsible for work
productivity loss, through absenteeism and presenteeism, resulting among other
things in significant indirect costs. Although only 10% of workers with asthma report
asthma-related missing days of work throughout their live, mostly evoke a
presenteeism (work attendance whereas work absence would be justified by health
status). Severity and even more asthma control are the major determinants of asthma

impact on work productivity. Improving asthma control through proper treatment leads
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to improved work productivity and reduced asthma-related costs. In severe asthma,
biologics seem to reduce absenteeism but there is limited data about their effect on

presenteeism.

Mots-clés
Absentéisme
Contréle

Fardeau de I'asthme
Présentéisme

Sévérité

Keywords
Absenteeism
Asthma burden
Control
Presenteeism

Severity
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1- Introduction

L’'asthme est une maladie inflammatoire chronique des voies aériennes inférieures qui
touche 400 millions de personnes dans le monde et 4 millions en France. Il se
manifeste par la survenue de symptdmes respiratoires paroxystiques (sifflements,
dyspnée, oppression thoracique, toux) associés a une limitation des débits
expiratoires, dont la fréquence et I'intensité varient au cours du temps. L’évolution est
émaillée d’exacerbations qui correspondent a une intensification et une persistance de
l'inflammation et donc des symptémes. L'asthme est une maladie hétérogéne dont les
différentes formes cliniques sont appelées phénotypes, les plus fréquents étant
'asthme allergique et I'asthme éosinophilique. Le diagnostic repose sur la
combinaison d’'une forte probabilité clinique et d’'une limitation des débits aériens
variable. Le traitement médicamenteux repose sur les corticoides inhalés qui
permettent de contréler I'inflammation des voies aériennes dans la majorité des cas.
L'objectif de la prise en charge est d’obtenir le contréle de I'asthme, c’est-a-dire des
symptémes peu fréquents et peu intenses et de réduire le risque d’exacerbations et
de trouble ventilatoire obstructif persistant (1). Lorsque les corticoides inhalés ne
permettent pas de contréler I'asthme, un traitement bronchodilatateur par béta-2-
mimétiques et/ou anti-cholinergique est ajouté en traitement additionnel. Environ 5%
des asthmatiques présentent un asthme dit sévére qui nécessite l'utilisation d’'un
double traitement de fond incluant de fortes doses de corticoides inhalés et/ou une
corticothérapie orale plus de 50% de I'année précédente. En France, I'asthme sévére
concerne 3,3% des asthmatiques (2), soit 0,18% de la population (3). Dans cette
situation, une biothérapie qui cible les médiateurs inflammatoires (anti-IgE, anti-IL-5,

anti-IL-5R, anti-IL-4R, anti-TSLP), peut étre envisagée.
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2- Asthme et productivité au travail

L'état de santé peut étre responsable d’'une réduction de productivité au travail par
absentéisme (absence au travail a cause de la maladie) et/ou présentéisme (présence
sur le lieu de travail malgré la présence de symptémes alors qu'une absence ou qu’un
ameénagement de poste semblerait nécessaire). Le terme de « productivité au travail
» est dérivé du terme anglophone « work productivity ». |l concerne a la fois I'impact
de la santé sur l'activité professionnelle et les pertes économiques engendrées.
Plusieurs questionnaires permettent d’évaluer le retentissement d’'une pathologie au
travail, comme le Health and Labor Questionnaire (HLQ), le Work Limitations
Questionnaire (WLQ), le World Health Organization's Health and Work Performance
Questionnaire (HPQ), ou le Work Productivity and Activity Impairment Questionnaire
(WPAI) (4). Ce dernier mesure les heures de travail manquées, la diminution de
performance au travail liée a la santé et 'impact de la maladie sur les actes de la vie
quotidienne (5). Le présentéisme y est évalué par la propre perception du patient. Ce
questionnaire a I'avantage d’étre court, facile a remplir en consultation et d’avoir une
courte période de rappel (7 jours), ce qui est associé a une meilleure rentabilité. Le
questionnaire  WPAI est validé pour l'asthme et dans sa version francaise.
L'absentéisme est exprimé en durée (heures, jours) ou en pourcentage (temps
d’absence rapporté au temps de travail prévu au contrat). Le présentéisme est exprimeé
en pourcentage de réduction de performance au travail (auto-déclaration) ou en durée
(réduction de performance x temps de travail prévu au contrat). Par exemple, un
patient ayant un contrat de 40h hebdomadaires percevant une réduction de
performance de 25% en raison de son asthme a un présentéisme qui peut étre exprimé

a 25% ou 10h heures hebdomadaires. La perte de productivité au travail est la somme
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de I'absentéisme et du présentéisme et s’exprime donc également en durée ou en
pourcentage.

L’asthme touche une population jeune (dge moyen a 48 ans en France (2,6)) en pleine
activité professionnelle et représente donc une des premiéres maladies responsables
de perte de productivité au travail. Une étude internationale réalisée dans les années
2000 dans 6 pays (Brésil, Canada, Allemagne, Japon, Espagne et Royaume-Uni)
rapporte une perte de productivité au travail liée a 'asthme de 36% du temps de travail
(de 21% au Royaume-Uni a 59% au Brésil). L'absentéisme moyen lié a I'asthme
correspondait a 9,3% du temps de travail avec une variabilité inter-pays importante
(de 3,5% en Espagne a 17,5% au Brésil) et le présentéisme moyen a 74% de réduction
de performance au travail, avec un présentéisme jugé important (WPAI-Q5= 4/10) par
42% des participants (7). Deux études américaines ont également montré que I'impact
de I'asthme sur le travail était majoritairement lié au présentéisme (22,6% des patients
inclus) plutét qu’a I'absentéisme (6,3%) (8,9). En moyenne, un adulte asthmatique
perd 7,6 heures de travail par semaine en raison de probleme de santé, soit environ
20% du temps de travail, dont 5,5 heures a cause du présentéisme (10).

3- Colts indirects liés a I'asthme

Les colts de santé liés a une maladie se répartissent en codlts directs liés a la prise
en charge (consultations, hospitalisations, traitements pharmacologiques et non
pharmacologiques, examens complémentaires, mesures préventives, aides au
domicile, transports médicaux), colts indirects liés aux pertes économiques
engendrées par la maladie (arréts de travail, mortalité précoce) et codts intangibles
qui représentent les pertes non quantifiables comme la diminution de la qualité de vie,
la douleur/souffrance ressentie, les limitations des activités physiques. Ces derniers

sont souvent peu documentés dans les études. Plusieurs évaluations économiques
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ont été réalisées dans I'asthme a travers le monde et ont rapporté des codts tres
variables en raison de la disparité des prises en charge et des définitions utilisées.
Globalement, on estime que le colt total par patient et par an est de 1900$ en Europe
et 3100$ aux Etats-Unis (11) (figure 1). En France, il est évalué a 757€ annuel par
patient (6). Le colt total lié a I'asthme augmente avec la sévérité, le mauvais contrdle,
les comorbidités et avec le temps (12-14).

L'absentéisme et le présentéisme contribuent aux colts indirects d’'une maladie et
semblent représenter une part importante du cout total des maladies. Une revue de la
littérature de 2017 rapporte que les colts liés au présentéisme représentent en
moyenne 52% du codt total lié a la maladie avec un écart de 19 a 85% selon la
pathologie étudiée (15). Dans certaines maladies comme les maladies allergiques le
colt du présentéisme est supérieur aux couts directs liés aux soins (16). Du point de
vue de I'employeur, le colt global de la perte de productivité au travail liée a la santé
est important et peut excéder le colt du salaire des employés (17). Le présentéisme
est colteux pour les entreprises et est associé a une augmentation du risque de futurs
arréts maladies de plus de 30 jours et donc du risque d’absentéisme (18,19). Les colts
indirects liés a I'asthme sont estimés a 1731$ par patient aux Etats-Unis dont 61%
attribués a une perte définitive du travail (1062%) et 28% a des jours d’arrét de travail
(4869) (20). L'impact de I'asthme sur le travail participe a la discrimination des patients
par les employeurs. L'étude de McClellan et Garett réalisée avant les années 90
rapporte que les hospitalisations répétées et les arréts de travail fréquents liés a
'asthme sont associés a un taux de licenciement plus important et a I'absence
d’évolution de carriere dans une population issue d'une communauté urbaine
socialement défavorisée. Parmi ces patients, plus des % n'ont pas informé leur

employeur de leur diagnostic d’asthme et 32% rapportent que devoir s’absenter du
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travail pour consulter a I'hépital est problématique. Parmi les asthmatiques sans
emploi, 8,3% déclarent avoir perdu leur travail a cause de leur asthme (21).

4- Facteurs associés a la perte de productivité au travail

Les principaux déterminants de la perte de productivité au travail sont la sévérité et le
non contréle de I'asthme (tableau 1). La sévérité de 'asthme (nécessité d’un traitement
de fond élevé) est associée a un absentéisme plus important (22,23) avec un
absentéisme moyen de 9,1 jours annuels par patient souffrant d’asthme sévere
atteignant une moyenne de 63 jours au sein de la population ayant pris un congé
maladie (44% de I'échantillon) (24). Si I'absentéisme est assez bien étudié dans
I'asthme sévere, il existe peu de données sur le présentéisme. Une étude conduite au
sein du registre australien a montré un présentéisme plus fréquent chez les
asthmatiques séveéres (2/3 des patients) que chez les non sévéres (25).

La répercussion en termes de colts indirects est majeure puisqu’ils passent de 582%
annuels dans 'asthme léger a 5846$ dans I'asthme sévére aux Etats-Unis (20) et sont
de facon similaire multipliés par 10 en France (23). L'absentéisme représente a lui seul
un codt moyen annuel de 1081€ par patient dans I'asthme sévere (24).

La perte de contrble de l'asthme (survenue de symptdémes) est également un
déterminant majeur de I'absentéisme et du présentéisme dans I'asthme (10,25). Des
études ameéricaines rapportent que les asthmatiques non contrélés (recours aux
bronchodilatateurs de courte durée d’action sur les 3 derniers mois ou exacerbations
d’asthme sur 'année ou consultations aux urgences pour asthme) ont un risque plus
élevé de chdmage et d’absentéisme (x1,7 a 2,9) et un salaire plus bas (4500 versus
82009%) que des employés non malades (26). Une étude danoise rapporte des résultats
similaires avec une augmentation du risque d’absentéisme (x1,42), de chbmage (x1,4)

et de handicap (x1,26) lorsque I'asthme n’est pas contrélé (27). Dans I'asthme sévere,
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il a été mis en évidence un lien entre mauvais contrdle de I'asthme, en particulier la
survenue d’exacerbations, et le présentéisme, chaque exacerbation étant responsable
d’'une augmentation du présentéisme d’environ 25% (28,29). Les symptbmes
responsables dans la perte de productivité au travail sont avant tout les symptémes
respiratoires puis la fatigue, la charge mentale, les difficultés physiques, la perception
négative par les collégues, le sentiment d’infériorité ou de désavantage vis-a-vis des
autres collegues et la frustration (7). Chez les asthmatiques sévéres, le retentissement
des symptomes sur le travail est parfois majeur avec I'impossibilité de réaliser
certaines taches, linéligibilité a certaines professions, et parfois la nécessité d’'un
reclassement pour un poste plus approprié ou adapté (30). Ceci se traduit par une
augmentation des codts indirects lorsque I'asthme n’est pas contrélé. En France, les
couts liés aux arréts maladies sont minimes chez les patients ayant un asthme contrélé
(4,9% du codt total) mais majeurs chez les asthmatiques partiellement et non contrélés
(respectivement 62,8% et 58,1% du co(t total). Les couts indirects totaux considérant
les heures de travail perdues a cause du présentéisme et de I'absentéisme sont 2,2
fois plus élevés chez des patients asthmatiques non contrélés que chez des
asthmatiques bien contrélés (31). Dans I'asthme séveére, les codts indirects liés a
I'asthme sont beaucoup plus élevés chez les patients non contrélés (1446€ vs 195€)
montrant que le non contréle de I'asthme est bien plus déterminant que sa sévérité en
termes d’'impact sur le travail (24).

5- Effets des traitements de I’asthme

Les traitements inhalés utilisés dans I'asthme ont prouveé leur efficacité ainsi que leur
sécurité d’utilisation dans la réduction du nombre d’exacerbations et d’hospitalisation,
la réduction du recours a une corticothérapie systémique, la réduction de la mortalité

liée a 'asthme, et 'amélioration des symptomes, de la qualité de vie et de la fonction
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respiratoire (32-34). Une revue de 2015 rapporte ainsi une diminution du colt de la
maladie asthmatique dans plusieurs pays, chez des patients traités par bithérapie
CSI/LABA comparée a une corticothérapie inhalée seule, quel que soit le niveau de
séverité de I'asthme (35). Cependant, ces études prennent en considération dans la
majorité des cas uniquement les codts directs. Dans I'asthme sévere, les biothérapies
permettent de diminuer la fréquence des exacerbations sévéres, d’améliorer le
contrble de I'asthme et de diminuer voire méme sevrer la corticothérapie systémique.
Méme si leur utilisation entraine une augmentation des codts totaux liés a la maladie
en raison de leur prix qui reste élevé, les biothérapies permettent d’'améliorer les colts
directs liés au recours aux services de soins, aux traitements de secours et a la
corticothérapie systémique, et semblent également avoir un impact sur les colts
indirects (36-38). L'omalizumab, indiqué dans I'asthme séveére allergique, est la plus
ancienne des biothérapies et son effet sur la réduction de I'impact de la maladie sur le
lieu de travail est donc le plus étudié. Plusieurs études ont montré une réduction du
nombre de jours d’absence au travail aprés introduction de cette biothérapie (39-41).
Le ratio colt-efficacité incrémental utilisé pour mesurer 'intérét de 'omalizumab dans
la prise en charge globale du patient est d’'un peu plus de 1000€ pour chaque
exacerbation évitée, et d’'un peu plus de 3000€ pour chaque amélioration du score
ACT de 3 points (42,43). L'effet de 'omalizumab sur le présentéisme n’a jamais été
évalué dans I'asthme. |l existe également quelques données sur le mépolizumab (anti-
IL-5) issues d’analyses post-hoc des études MENSA et MUSCA qui ne montrent pas
de modification de I'absentéisme mais une réduction significative du présentéisme par
rapport au groupe placebo évalué par le questionnaire WPAI:GH (44). Dans une étude
de cohorte allemande, les biothérapies ciblant I'lL-5 (reslizumab, mepolizumab et

benralizumab) étaient associées a une diminution de I'absentéisme de 18% a 8% du
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temps de travail et du présentéisme de 32% a 21% de baisse de performance aprés
1 an de traitement (45). Il n’existe pas de données actuellement sur le dupilumab dans
I'asthme séveére mais dans la dermatite atopique, ce traitement améliore la productivité
au travail avec un effet moins marqué sur le présentéisme dans le sous-groupe de
patient auto-déclarant un asthme (46). Le registre RAPID qui inclut des patients
asthmatiques initiant un traitement par dupilumab pourra apporter plus de précisions
sur l'effet de I'anti-IL-4/IL-13R sur la productivité au travail dans I'asthme (47). L'effet
des biothérapies sur le ressenti des patients est décrit dans certaines études, avec
comme caractéristique principale le fait de se sentir de nouveau capable d’étre
productif sur son lieu de travail, sans avoir a se soucier de leur asthme (48).

6- Conclusion

L'asthme a un retentissement majeur sur la productivité au travail, en particulier
lorsqu’il est sévére et/ou non contrdlé. Les codts indirects qui en résultent sont
insuffisamment étudiés avec des données majoritairement anciennes alors qu'ils
dépassent probablement les colts directs associés aux soins. Si l'effet des
biothérapies sur I'amélioration de I'absentéisme est assez bien documenté, les
données sur le présentéisme sont quasi-inexistantes alors qu’il est un déterminant
majeur de I'impact de I'asthme sur I'activité professionnel et semble plus sensible a
I'effet d’'une intervention dans l'asthme. L'étude francaise PRESATHMA (NCT :
04463589) devrait apporter des données actualisées sur le présentéisme dans

'asthme séveére et son évolution sous traitement.
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) &

Titre : Co(ts directs et indirects liés a 'asthme aux Etats-Unis

Figure 1

Légende : Représentation des colts directs (médicaments, hospitalisations,

consultations) et indirects (cessation d’activité, perte de productivité au travail) liés a

'asthme par an et par personne aux Etats-Unis selon I'étude de Cisternas et al (11).
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Tableau 1 : Facteurs associés a la perte de productivité au travail

Absentéisme

Sévérité de I'asthme

Non controle de 'asthme

Présentéisme

Sévérité de I'asthme

Non controle de 'asthme

Survenue d’exacerbation
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Abstract

Background: Asthma is a very common disease affecting young people of working
age and likely to impair professional activity, particularly in severe asthma. Only few
data are available on the effect of biologics on work productivity.

Objective: To investigate the evolution and associated factors with presenteeism in
severe asthma after treatment by biologics.

Method: We conducted a national, multicentric, uncontrolled cohort study. Patients
with severe asthma eligible for a biologic and having a professional activity were
included. Patients were assessed at baseline and after six months of biologic therapy.
Outcomes were measured using the Work Productivity and Activity Impairment (WPAI)
questionnaire. The primary outcome was the percentage of presenteeism. Secondary
outcomes were the percentage of absenteeism and work productivity loss.

Results: A total of 122 patients were included (59.8% women, mean +SD age 45.7
+11.7 years). At baseline, presenteeism (median [IQR]) was 30 [40]%. After treatment
by biologic, we observed a significant decrease in mean presenteeism (-14.9 (27.4)%,
p < 0.001) and work productivity loss (-15.4 (28.8)%, p < 0.001) but no difference in
absenteeism (-1.83 (21.69)%, p = 0.406). We also observed an improvement in asthma
control, dyspnea, lung function and a reduction in the number of severe exacerbations
and the cumulative dose of oral corticosteroids. In multivariate logistic regression
analysis, we found at baseline an association between high presenteeism (WPAI-Q5
= 4), uncontrolled asthma (ACQ-6 = 1.5) (OR [95%IC] = 18.9 [2.7 ; 403]) and
hyperventilation symptoms (Nijmegen > 17) (OR = 4.6 [1.3 ; 19.8]). In the multivariate
linear regression model, we found an association between the evolution of

presenteeism and presenteeism at inclusion (Beta = -0.89 [-1.21 ; -0.57], per 1%-
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increase), ACQ-6 score at inclusion (Beta = 15.9 [8.6 ; 23.2], per 1-point increase) and
change in ACQ-6 score (Beta = 17.1 [9.9 ; 24.2], per 1-point increase).

Conclusion: Our results, although limited by the absence of a control group, suggest
that biologics may reduce presenteeism and work impairment in severe asthma

through improvement in the control of asthma symptom.

Keywords
Absenteeism
Asthma burden
Asthma control
Asthma-related costs
Work impairment

WPAI questionnaire
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Introduction

Asthma is a chronic inflammatory disease of the airways affecting 400 million people
worldwide. About 5% of people with asthma have severe asthma, which is defined by
the use of high-dose inhaled corticosteroids combined with another controller and/or
oral corticosteroids (OCS) more than 50% of the previous year (1,2). Severe asthma
has a major impact on health status, morbi-mortality and health-related quality of life
(3).

Asthma affects mostly young people in the age of working and is responsible for work
productivity loss (4-7). Productivity loss at work can be investigated by absenteeism
and/or presenteeism (5,8), defined as the absence from work due to illness and work
attendance whereas work absence or workplace adaptation would be justified,
respectively.

Asthma severity appears to be a major determinant of the impact of asthma on work
productivity leading to tenfold increased indirect costs related to absenteeism in severe
compared to mild asthmatics (9,10). Several studies evaluated the proportion of
absenteeism and presenteeism and their determinants among patients with severe
asthma (9-13). The largest and most recent study, the international prospective
NOVELTY cohort study included 1652 patients with severe asthma and found a higher
level of absenteeism and presenteeism in patients with uncontrolled compared to
controlled asthma, respectively 10.6% versus 4% and 29.3% versus 10.5% (13).

In severe asthma, biologics decrease the rate of severe exacerbations, improve
asthma control and reduce the use of corticosteroids (14,15). Only few studies
evaluated the effect of biologics on work productivity (7,16-19). Results from real-world
studies suggested that omalizumab and biologics targeting interleukin (IL)-5

(reslizumab, mepolizumab, and benralizumab) may reduce absenteeism (16,17,19).
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The MENSA study post-hoc analysis showed positive impact of mepolizumab
compared with placebo on presenteeism (18). A recent study reported in a small
population of working patients with severe asthma a decrease in presenteeism under
biologic (mepolizumab, benralizumab or dupilumab) (7).

This study was designed to investigate the evolution of presenteeism and associated

factors in a population of patients with severe asthma after treatment by biologics.

42



Method

Population and study design

We conducted a national, multicenter cohort study involving 16 centers (10 university
hospitals and 6 general hospitals). We included from December 2020 to December
2023 all patients with severe asthma, older than 18 years old, having a professional
activity for at least eight days and eligible for a biologic. The start of the biologic was
considered as an initiation in patients free from any biologic during the previous six
months and as a switch otherwise. Exclusion criteria were a history of another chronic
lung or heart disease, psychiatric disease, pregnancy and patients under guardianship.
The study included two visits: inclusion (V1) and follow-up (V2) performed after six
months (+ two months). Patients were excluded from the analysis when the first
administration of the biologic was not performed during the two weeks following V1 or
when they received less than three months of treatment (with a maximum delay

between the last injection and V2 of one month).

Ethics

This study was approved by the Institutional Review Board Sud Est IIl (2020-A00085-
34) and was declared to the French commission of data protection (CNIL). It complied
with the French legislation on biomedical research. As we conducted a
noninterventional study, non-opposition was obtained for each patient included in the

study for the use of their deidentified medical records data.

Data collection

We collected through a case report form: socio-demographic data, clinical data (history,
clinical characteristics, number of severe exacerbations or hospitalizations over a six-
month period, treatment), functional data (forced expiratory volume in one second

(FEV1), forced vital capacity (FVC)) and several questionnaires (Work Productivity and
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Activity Impairment (WPAI):Asthma, modified Medical Research Council (mMMRC),
Medication Adherence Report Scale (MARS), Asthma Control Questionnaire-6 (ACQ-
6), State Trait Anxiety Inventory-Y2 (STAI-Y2), Sino-Nasal Outcome Test-22 (SNOT-
22), Nijmegen, and Asthma Quality of Life Questionnaire (AQLQ)).

Outcomes

The Work Productivity and Activity Impairment (WPAI) is a validated self-administered
questionnaire assessing both absenteeism and presenteeism over the last seven days
(20,21). The asthma-specific version WPAI:Asthma measures asthma-related missing
days of work and impact of asthma symptoms on workplace. The WPAI consists of 6
questions (Q) with unique response for each item: current employment status (Q1),
number of hours missed due to specific health problem (Q2), number of hours missed
due to other reasons (Q3), number of hours actually worked (Q4), degree to which
health problem affected productivity while working (Q5), and degree to which health
problem affected regular (non-working) activity (Q6). The WPAI allows the calculation
of four scores expressed in percentages: 1) percent work time missed due to health
problem: Q2/(Q2+Q4) x100; 2) percent impairment while working due to health
problem: Q5/10 x100 ; 3) percent overall work impairment due to health problem: 100
x Q2/(Q2+Q4)+[(1-(Q2/(Q2+Q4)))x(Q5/10)]; and 4) percent activity impairment due to
health problem: Q6/10 x 100.

In our study, the primary outcome was the asthma-related presenteeism assessed by
the percent impairment while working due to asthma. Secondary outcomes were
asthma-related absenteeism and overall work impairment, respectively defined by the
percent work time missed due to asthma and the percent overall work impairment due

to asthma.
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Statistical analysis

Characteristics of the population were described using mean (SD) or median
[interquartile range (IQR)] in case of non-normality for quantitative variables and
number (percentage) for qualitative variables. Patients’ characteristics were compared
between inclusion and follow-up using paired t-tests or paired Wilcoxon signed rank
tests in case of non-normality for quantitative variables and McNemar's chi-squared
tests for qualitative variables.

The presenteeism at inclusion following a non-normal distribution, the variable was
dichotomized from the median into low (WPAI-Q5 < 4) and high (WPAI-Q5 = 4)
presenteeism. Characteristics of patients at inclusion with low and high presenteeism
were compared using t-tests or Wilcoxon rank sum tests in case of non-normality, for
quantitative variables and Fisher exact tests for qualitative variables.

To study the associations between low/high presenteeism at inclusion as the
dependent variable and the various explanatory variables we performed in a first step
univariate logistic regressions. Results are expressed as odd ratios (OR) with 95%
confidence intervals (Cl). To better identify relevant explanatory variables, logistic
regressions were adjusted with the main potential confounding factors defined a priori:
age, gender, educational level, time from diagnosis of severe asthma to inclusion,
introduction or switch of biologic at inclusion. Finally, we conducted a multivariate
logistic regression model including uncontrolled asthma (ACQ-6 score = 1.5),
associated disorders — hyperventilation (Nijmegen score > 17), severe ENT symptoms
(SNOT-22 score > 50), and STAI-Y2 score — and the potential confounding factors
described above.

To study the associations between the evolution of presenteeism between inclusion

and follow-up (as a quantitative variable) as the dependent variable and the various
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explanatory variables, we first performed univariate linear regressions. Coefficients
[95% CI] were expressed in percentage of evolution of presenteeism. We also
calculated Pearson correlation coefficients [95% CI] between the different quantitative
variables of interest. Secondly, linear regressions were adjusted with age, gender,
educational level, time from diagnosis of severe asthma to inclusion, introduction or
switch of biologic at inclusion, biologics, presenteeism at inclusion and time between
inclusion and follow-up. Finally, we conducted a multivariate regression model
including uncontrolled asthma at inclusion and the evolution of asthma control,
associated disorders at inclusion and the evolution of associated disorders, and the
adjustment variables described above. The multiple R-squared was computed and
regression diagnostics were performed.

In addition, we conducted a sensitivity analysis including only the introduction of
biologics (excluding the switch of biologics) in order to evaluate the evolution of patient
characteristics between inclusion and follow-up, including presenteeism.

All statistical analyses were performed using R software, version 4.2.2 (22). The

threshold for statistical significance was set to p < 0.05.
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Results

A total of 157 patients was included. Among them, 11 did not meet the criterion of
biologic therapy (9 received no biologic within the two-week period after V1 and 2 did
not receive a biologic during a sufficient time), 11 did not perform V2 in the time window,
2 got pregnant during the study and 11 were lost of follow-up. Finally, 122 patients were
analyzed.

Characteristics of patients at inclusion and follow-up are presented in Table 1. The
study population included a majority of women (59.8%) with a mean (SD) age of 45.7
(11.7). Under biologic therapy (83 initiations, 39 switches), we observed a reduction in
the number of severe exacerbations occurring in 6 months (-1.7 (2.1), p < 0.001), the
cumulative dose of OCS (-0.45 (0.81), p < 0,001) and the proportion of patients with
uncontrolled asthma (79.8% vs 56.5%, p < 0.001), and an increase in the mean AQLQ
score (0.94 (1.15), p < 0.001) and FEV1 (5.7 (14.4) %, p < 0.001). We also found a
reduction in the proportion of patients with severe ENT symptoms (40.6% vs 19.2%, p
< 0.001) and a decreased STAI-Y2 score (-2.44 (8.35), p = 0.004). Regarding the
WPAI:Asthma outcomes, we observed under biologic a decrease in mean
presenteeism (-14.9 (27.4) %, p < 0.001) (Figure 1), overall work impairment (-15.4
(28.8) %, p < 0.001) and activity impairment (-17.79 (28.59) %, p < 0.001). The
sensitivity analysis including the 83 patients initiating a biologic (exclusion of switches)
also found a reduction in mean presenteeism (-18 (26.1) %, p < 0.001) and overall
work impairment (-18.6 (26.8) %, p < 0.001) (Supplemental Table 1).

Factors associated with presenteeism at baseline were investigated among the 106
patients with an available measurement of presenteeism at baseline. Characteristics
of patients with low presenteeism (WPAI-Q5 < 4) (n=58) and high presenteeism (WPAI-

Q5 = 4) (n=48) are presented in Table 2 and factors associated with low or high
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presenteeism in Table 3. In univariate analyses, we observed an association between
the level of presenteeism, educational level (compared with tertiary education, OR
[95%CI] = 3.4 [1.3 ; 9.8] for patients with no diploma), FVC (OR = 0.97 [0.95 ; 1], per
1% increase), uncontrolled asthma (ACQ-6 score = 1.5) (OR = 30.4 [5.9 ; 557.8]),
hyperventilation symptoms (Nijmegen score > 17) (OR = 2.92 [1.26 ; 7]) and severe
ENT symptoms (SNOT-score > 50) (OR = 2.66 [1.14 ; 6.37]). The association between
the level of presenteeism, uncontrolled asthma (OR = 18.9 [2.7 ; 403]) and
hyperventilation symptoms (OR = 4.6 [1.3 ; 19.8]) persisted in the multivariate logistic
regression model.

Evolution of presenteeism after biologics was measured in 93 patients. The highest
correlations were between the evolution of presenteeism, the presenteeism at baseline
(rho [95%CI] = -0.53 [-0.67 ; -0.37]), the change in ACQ-6 score (rho = 0.64 [0.5 ;
0.75]), and the change in AQLQ score (rho = -0.54 [-0.69 ; -0.36]) (Figure 2)
(Supplemental Table 2). Factors associated with the evolution of presenteeism are
presented in Table 4. In the multivariate linear regression model, we observed an
association between the evolution of presenteeism, presenteeism at inclusion (Beta
[95%CI] = -0.89 [-1.21 ; -0.57], per 1% increase), ACQ-6 score at inclusion (Beta =
15.9 [8.6 ; 23.2], per 1-point increase) and change in ACQ-6 score (Beta=17.1[9.9;

24 2], per 1-point increase). The multiple R-squared of the model was 0.81.
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Discussion

The main results of our study are a reduction in presenteeism under biologic therapy
in severe asthma and a strong association between presenteeism and asthma control.
The presenteeism was previously shown to decrease under anti-IL-5 in a post-hoc
analysis of the MENSA study, where work activity impairment related to general health
decreased in a greater proportion in patients treated with mepolizumab compared to
the placebo group (18). Real-life studies also reported a reduction under biologics in
the presenteeism related to general health, decreasing from 32,8% to 21,2% in
patients from the RAPSODI registry-based cohort study treated with anti-ILS/IL5Ra
(19) and 20% in a monocentric prospective study including patients with severe asthma
treated by benralizumab, mepolizumab or dupilumab (7).

In our study, we used the WPAI:Asthma which specifically measures the impact of
asthma symptoms on work productivity and consistently found a reduction in the
presenteeism of 14,9% under biologics. To our knowledge, there is no minimal clinically
difference defined for the WPAI questionnaire in its asthma-specific version, but the
presenteeism was divided by 2 in our study, and it was consistent with the results found
in the previous mentioned studies. The absenteeism was previously studied in patients
with severe asthma receiving biologics. Two real-world studies found a reduction in the
mean number of days of absence from work per patient, decreasing from 20 days in
the pre-treatment period to 2 days after 1 year of treatment with omalizumab (17,23).
In contrast in the MENSA post-hoc analysis, the reduction in work time missed
measured with the WPAIl:general health observed under mepolizumab was not
significantly different compared to reduction observed in the placebo group (18). In our
study, we chose to assess absenteeism due to asthma both by self-report one the six-

month preceding period and WPAI:Asthma questionnaire which recall period is of
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seven days. We found a significant decrease in self-reported absenteeism in our study
(41.5% of patients at inclusion vs 25.2% after of biologics) whereas the absenteeism
measured by the WPAI:Asthma questionnaire did not decrease significantly. This could
be explained by a low statistical power due to a low number of patients missing days
of work in the preceding week of the inclusion. It is admitted that questionnaire having
a short recall period are more reliable, with recall period range from 1 week to 3 months
(20,24), thus the decrease in self-reported absenteeism must be interpreted with
caution. The WPAI questionnaire was used in others diseases to evaluate their impact
on work productivity, especially in rheumatoid arthritis and gastroesophageal reflux
disease, where some studies showed a significant reduction in absenteeism after
treatment (25-27). Asthma symptoms vary over time and in intensity, and evolution of
asthma is punctuated by period of exacerbations. Compared with chronic pain suffered
in rheumatic arthritis, the one-week recall period may have underestimated the
absenteeism rate in our study due to the fluctuation of asthma symptoms.

In asthma, several studies showed that regardless of asthma severity, uncontrolled
symptoms were the main factor associated with presenteeism and absenteeism, with
a proportion of presenteeism being 3-times higher than absenteeism (28-30). The
NOVELTY cohort study including severe asthmatic patients showed that presenteeism
was threefold greater in patients with uncontrolled asthma, defined by an asthma
control test (ACT)-score < 20 (29.3% vs 10.5%) (13). We consistently found that
uncontrolled asthma was significantly associated with higher presenteeism before the
start of treatment. We also found in our study that a higher ACQ-6 score at baseline
was associated with a worsening of presenteeism during follow-up. This result is
consistent with the study of Hiles et al. (11). This result suggests that patients with

worst asthma control before the start of biologics continued to worsen in the workplace
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despite the biologic therapy. Indeed, biologics improve asthma control, reducing the
ACQ-6 score by 0.34 on average (15). Patients having a higher ACQ-6 may be less
sensitive to asthma symptom reduction under biologics, and thus continued to be
affected by their asthma at work. In our study, we also found that the evolution of
presenteeism in patients receiving biologic therapy was associated in change in ACQ-
6 score during follow-up.

Hiles et al. also observed that presenteeism was more frequently reported in patients
with poorer lung function and past-year exacerbations. We did not find these
associations in our study, but in the univariate analysis decreased FVC, likely reflecting
lung distension, was associated with a risk of higher presenteeism. The decrease in
FVC in severe asthma is probably the consequence of an increase of the residual
volume (RV), and thus indirectly reflects air trapping and lung distension (31). A
decrease FVC indicates a small airways disease, and have an impact on asthma
control (32), especially when oscillometry is pathologic. This could contribute to explain
that patients with decreased FVC have a greater presenteeism due to symptom burden
linked to air trapping and lung distension. Further studies with plethysmography are
needed, to investigate the link between decreased FVC, lung distension and asthma
symptoms, and evaluate their evolution under treatments.

Of note, we observed an association between the presenteeism and the education
level, with patients with uncomplete secondary education having a higher
presenteeism and being most likely to have a better decrease in presenteeism under
biologic. This could be related to the job profile of patients without tertiary education
who might have more physical jobs with a higher impact of uncontrolled asthma and

comorbidities on work productivity.
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Asthma-related comorbidities contribute to productivity loss (33). Hyperventilation
syndrome is a frequent comorbidity of severe asthma (34) deteriorating asthma control.
In our study, we assessed hyperventilation only through the Nijmegen questionnaire
while blood gases and/or hyperventilation provocation test are necessary to the
diagnosis. In the multivariate analysis, we observed an association between the level
of presenteeism at baseline and hyperventilation symptoms, defined by a Nijmegen
score > 17. Our result should be interpreted with caution because the Nijmegen
questionnaire alone is not sufficient to diagnose chronic hyperventilation syndrome.
Moreover, we chose the cut-off score of > 17 which is more sensitive to find
hyperventilation symptoms in a population of asthmatic patients (35), but this cut-off
was defined in a study where the hyperventilation syndrome diagnosis was not proved
by resting or induced hypocapnia. Hyperventilation syndrome is characterized by a
variety of somatic symptoms, including dyspnea, which is also a frequent asthma
symptom. Patients with a high Nijmegen score could simply reflect asthma-related
symptoms like breathlessness, thoracic oppression, shortness of breath.

Finally, in univariate analysis a severe ENT comorbidity measured by the SNOT-22
score (> 50) was associated with a risk of higher presenteeism. There are limited data
concerning ENT disorders and presenteeism. Allergic rhinitis has been the most
studied, and nasal congestion which is one of the most troubling symptoms of allergic
rhinitis reported increased presenteeism and it was significant (36). Another study
showed a postoperative difference in WPAI:specific health problem in patients with
chronic rhinosinusitis undergoing endoscopic sinus surgery (37). Surprinsingly in our
study, it did not remain statistically significant in the multivariate logistic regression

model.
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Methological issues

Our study has several limits. First, we conducted an observational study without a
control group including patients who did not start biologics. We decided to not set up a
study with a control group (composed of patients without biologic therapy) because it
seemed difficult to correct indication bias, patients treated and not treated by biologics
being too different. The results of our study should be taken with caution. Indeed, a
part of the results might be explained by a placebo effect and a regression to the mean.
However, the presenteeism in our study is divided by two after treatment initiation,
suggesting a positive effect of the biologics, also consistent with the improvement of
others parameters (asthma control, associated disorders). Secondly, we conducted a
prospective study but unfortunately, we had some missing data, and the 6 months
period of follow-up was not always respected, so we had to exclude some patients of
the analysis. Our primary outcome is evaluated by a questionnaire, which is not
objective. Absenteeism calculated as the missed hours of work-time might be a more
robust primary outcome. The strengths of our study lie in the prospective, multicentric

design and the large number of patients analyzed.
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Conclusion

This study provides data about the impact of biologics on work impairment and
associated factors, more specifically on presenteeism in severe asthma. Asthma
control appears to be the major factor associated with the level of presenteeism at
inclusion and the evolution of presenteeism during the follow-up. Although further
investigations are needed, presenteeism might be a preventing target to reduce

economic impact of asthma and improve patient quality of life.
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Figure 2: Correlogram representing correlations between the quantitative variables of

interest.
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Table 1. Characteristics of patients at baseline and evolution of outcomes under biologic

therapy (n=122)

Baseline Follow-up Delta
Variable n value n value n value P
value

Sociodemographic data
Age (years) 122 45.7 (11.7) - -
Female gender 122 73 (59.8) - -
BMI (kg/m2) 122 27.5 (6.6) - -
Educational level 119

No diploma 30 (25.2) - -

Secondary education 28 (23.5) - -

Tertiary education 61 (51.2) - -
Smoking status 122

Non smoker 70 (57.4) - -

Former smoker 40 (32.8) - -

Current smoker 12 (9.8) - -
Characteristics of asthma
Qgtﬁ:]tadiagnosis of severe 120 39.6 (14) ) )
Time from diagnosis of asthmato ., 20.8 [27] ) )
inclusion
Time from _diagn_osis of severe 120 2[7] ) )
asthma to inclusion
Work-related asthma 122 5(4.1) - -
ACQ-6 score 119 2.7[1.8] 115 1.2[1.8] 112 -1.07 (1.37)  <0.001
Uncontrolled asthma (ACQ-6 119 95(79.8) 115 65 (56.5) 112 <0.001
score = 1.5)
AQLQ score 99 42(1.1) 104 5.2(1.2) 89 0.94 (1.15) <0.001
I’:‘\“J‘::E:gg;;‘r’]‘;rg an:rft‘;"Sbat'O”S 122 2 [2] 122 0[1] 122 -172(213)  <0.001
mMRC (score) 113 1[1] 107 11[2] 100 -0.4 (1.05) <0.001

mMRC = 1 113 97 (85.8) 107 76 (71) 100 0.005

mMRC = 2 113 55 (48.7) 107 30 (28) 100 <0.001
FEV1 (% pred) 115 80.1(21.4) 114 86 (21.3) 109 5.73 (14.41)  <0.001
FVC (% pred) 115 94.3 (17.7) 114 100.3 (18) 109 5.55(13.07)  <0.001
FEV1/FVC (%) 115 69.8 (11.4) 114 71 (12) 109 1.31(7.1) 0.057
Cumulative dose of OCSinthe 1,1 54 q) 120 0[0.5] 119  -045(0.81)  <0.001
preceding 6 months (g)
Long-term use OCS 122 17 (13.9) 121 17 (14.1) 121 >0.99
Daily dose of OCS in prednisone 15 4512 5] 13 20 [20] 12 0[7.13] 0.498
equivalent (mg)
Biologic therapy 122

Dupilumab 53 (43.4) - -

Benralizumab 21 (17.2) - -

Omalizumab 21 (17.2) - -

Mepolizumab 16 (13.1) - -
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Tezepelumab

Associated disorders
Hyperventilation symptoms
(Nijmegen score > 17)
Nijmegen (score)

Severe ENT symptoms
(SNOT-22 score > 50)
SNOT-22 (score)

STAI-Y2 (score)

Work impairment

Self-reported absenteeism in the
preceding 6 months

WPAI:Asthma
Absenteeism (%)
Presenteeism (%)
Work impairment (%)
Activity impairment (%)

111
111
106

106
115

118

113
106

105
122

11(9)

47 (42.3)
21.4 (8.9)
43 (40.6)

40 (21.7)
41 (11.3)

49 (41.5)

0[0]
30 [40]
30 [50]

50 [47.5]

103
103
104

104
106

119

105
99

98
113

36 (35)
16.9 (10.5)
20 (19.2)

29.3 (20.1)
37.9 (10.1)

30 (25.2)

0[0]
0 [30]
0 [30]
20 [50]

96

96 -4.42 (7.88)
93

93 -15.6 (21.5)
102 -2.44 (8.35)
115

98 -1.83 (21.69)
93 -14.89 (27.43)
91 -15.42 (28.8)

113 -17.79 (28.59)

0.19
<0.001
<0.001

<0.001
0.004

0.001

0.406
<0.001
<0.001
<0.001

n: number of patients with no missing data; BMI: body mass index; FEV1: Forced Expiratory

Volume in 1 second; FVC: Forced Vital Capacity; OCS: oral corticosteroids

Characteristics of the population were described using mean (SD), or median [IQR] in case of
non-normality for quantitative variables and number (percentage) for qualitative variables.
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Supplemental Table 1. Characteristics of patients at baseline and evolution of outcomes

under biologic therapy after exclusion of patients switching biologics (n=83)

. Inclusion Follow-up Delta

Variable
n n n p value

Sociodemographic data
Age (years) 83 46.6 (12.2) - -
Female gender 83 49 (59) - -
BMI (kg/m2) 83 27.7 (7.1) - -
Educational level 81

No diploma 22 (27.2) - -

Secondary education 20 (24.7) - -

Tertiary education 39 (48.1) - -
Smoking status 83

Non smoker 51 (61.5) - -

Former smoker 25 (30.1) - -

Current smoker 7 (8.4) - -
Characteristics of asthma
Age at diagnosis of severe 82 41.3 (14.4) ) )
asthma
Ipelondagmess ol g epas - :
Time from diagnosis of . 82 0.9[5.9] ) )
severe asthma to inclusion
Work-related asthma 83 4 (4.8) - -
ACQ-6 score 82 2.7 [1.6] 78 1[1.8] 77 -1.24 (1.42)  <0.001
gggg?gg”f%)asmma (ACQ- g5 67 (81.7) 78 49 (62.8) 77 <0.001
AQLQ score 66 43 (1) 69 5.4 (1.2) 59 1.13 (1.24) <0.001
Number of severe
exacerbations in the 83 2[2] 83 0 [0] 83 -1.9 (2.06) <0.001
preceding 6 months
mMRC (score) 75 1[1] 73 1[1] 66 -0.51 (1.13)  <0.001

mMRC = 1 75 66 (88) 73 47 (64.4) 66 <0.001

mMRC = 2 75 36 (48) 73 18 (24.7) 66 0.002
FEV1 (% pred) 77 81.5(22.3) 75 88.4 (21.9) 71 6.69 (15.51)  <0.001
FVC (% pred) 77 95.1 (18.8) 75 101.5 (18.7) 71 5.79 (13.84)  <0.001
FEV1/FVC (%) 77 70.3 (11.6) 75 71.7 (11.8) 81 1.47 (6.87) 0.075
ti:”;;‘ggﬁn‘éogemogn?&s(g 82 0.6 [1] 82 0[0.2] 81  -055(0.78)  <0.001
Long-term use OCS 83 10 (12.1) 82 9(11) 82 >0.99
Daily dose of OCS in 9 10 9] 7 10 [15.3] 6 35[7.38] 0713
prednisone equivalent (mg)
Biologic therapy 83

Dupilumab 28 (33.7) - -

Benralizumab 19 (22.9) - -

Omalizumab 17 (20.5) - -

Mepolizumab 13 (15.7) - -

Tezepelumab 6 (7.2) - -
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Associated disorders
Hyperventilation (Nijmegen
score > 17)

Nijmegen (score)

Severe ENT symptoms
(SNOT-22 score > 50)
SNOT-22 (score)

STAI-Y2 (score)

Work impairment
Self-reported absenteeism
in the preceding 6 months

WPAI:Asthma
Absenteeism (%)

Presenteeism (%)
Work impairment (%)
Activity impairment (%)

76
74

74
80

80

76

71
70
83

28 (36.8)
20.5 (8.7)
27 (36.5)

43.4 (20.6)
41 (11.6)

34 (42.5)

0[0]
30 [40]
30 [43]
50 [40]

73
73
73

73
72

80

70

66
66
77

18 (24.7)
14.7 (9.8)
13 (17.8)

28 (20)
37.2 (10.3)

17 (21.3)

01[0]
0 [20]
0 [20]
10 [40]

69
69
66

66
71

77

65

62
61
77

-5.38 (8.28)

-15.97 (22.4)
-3.55 (8.93)

-3.71 (23.88)

-17.98 (26.07)
-18.59 (26.82)
-20.91 (28.62)

0.146
<0.001
0.004

<0.001
0.001

0.001

0.215

<0.001
<0.001
<0.001

n: number of patients with no missing data; BMI: body mass index; FEV1: Forced Expiratory

Volume in 1 second; FVC: Forced Vital Capacity; OCS: oral corticosteroids

Characteristics of the population were described using mean (SD), or median [IQR] in case of
nonnormality, for quantitative variables and number (percentage) for qualitative variables.
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Table 2. Characteristics of patients with low and high presenteeism at baseline (n=106)

Whole population

Low

presenteeism

High

presenteeism

Variable n (WPAI-Q5 < 4) (WPAI-Q5 >4)  PVvalue
n=58 n=48
Sociodemographic data
Age (years) 106 45.9 (11.5) 46.2 (11.8) 45.5 (11.2) 0.766
Female gender 106 62 (58.5) 31 (53.5) 31 (64.6) 0.322
BMI (kg/m2) 106 27.4 (6.6) 26.9 (7.5) 28.1 (5.2) 0.364
Educational level 103 0.042
No diploma 25 (24.3) 8(14.3) 17 (36.2)
Secondary education 23 (22.3) 14 (25) 9(19.2)
Tertiary education 55 (53.4) 34 (60.7) 21 (44.7)
Smoking status 106 0.421
Non smoker 61 (57.6) 30 (51.7) 31 (64.6)
Former smoker 36 (34) 23 (39.7) 13 (27.1)
Current smoker 9(8.5) 5(8.6) 4 (8.3)
Characteristics of asthma
Age at diagnosis of severe asthma 106 40.1 (13.6) 41(13.4) 39.1 (13.8) 0.475
Time from diagnosis of asthma to 106 21[26.5] 22.5 [24] 20.8 [24.9] 0.247
inclusion
Time from diagnosis of severe 106 2[6.9] 2 [5.6] 2.7[71] 0.829
asthma to inclusion
Work-related asthma 106 5(4.7) 3(5.2) 2(4.2) >0.99
ACQ-6 score 104 2.5(1.3) 1.9 (1.3) 3.2(0.9) <0.001
gch)ntrolled asthma (ACQ-6 score 104 81 (77.9) 34 (60.7) 47 (97.9) <0.001
AQLQ score 88 4.3(1.1) 4.7 (1) 3.8(0.9) <0.001
Number of severe exacerbations in
the preceding 6 months 106 2[ 11.8] 23 0.085
mMRC (score) 98 1[1] 1[1] 2[1] 0.087
mMRC = 1 98 84 (85.7) 44 (80) 40 (93) 0.085
mMRC = 2 98 44 (44.9) 21(38.2) 23 (53.5) 0.155
FEV1 (% pred) 100 80.4 (21.9) 82.4 (23.5) 77.9 (19.7) 0.31
FVC (% pred) 100 94 (18.2) 97.6 (19.6) 89.4 (15.2) 0.023
FEV1/FVC (%) 100 70.1 (11.4) 69.1 (11.6) 71.5(10.9) 0.293
Cumulative dose of OCS in the
preceding 6 months (g) 105 0.6 [1] 0.4[1.1] 0.8 [1] 0.205
Long-term use OCS 106 15 (14.2) 10 (17.2) 5(10.4) 0.406
Daily dose of OCS in prednisone 13 20 [10] 10 [11.3] 20 [20] 0.021
equivalent (mg)
Biologic therapy 106 0.962
Dupilumab 47 (44.3) 25(43.1) 22 (45.8)
Benralizumab 19 (17.9) 10 (17.2) 9(18.8)
Omalizumab 18 (17) 11 (19) 7 (14.6)
Mepolizumab 12 (11.3) 6 (10.3) 6 (12.5)
Tezepelumab 10 (9.4) 6 (10.3) 4 (8.3)

Associated disorders

66



Hyperventilation (Nijmegen score >

17) 96 36 (37.5) 14 (26.4) 22 (51.2) 0.019
Nijmegen (score) 96 20.5 (8.5) 18.7 (8.3) 22.6 (8.3) 0.024
Severe ENT symptoms (SNOT-22 94 36 (38.3) 15 (28.3) 21 (51.2) 0.032
score > 50)
SNOT-22 (score) 94 43.2 (21.1) 37.3(19.1) 50.9 (21.4) 0.002
STAI-Y2 (score) 99 41 (11.5) 39.7 (11.3) 42.5 (11.8) 0.237
Work impairment
Self-reported absentesism in the 102 37 (36.3) 15 (27.3) 22 (46.8) 0.062
preceding 6 months
WPAI:Asthma
Absenteeism (%) 105 0 [0] 0 [0] 0[8.4] <0.001
Presenteeism (%) 106 30 [40] 10 [20] 60 [20] <0.001
Work impairment (%) 105 30 [50] 10 [26.3] 60 [21.1] <0.001
Activity impairment (%) 106 40 [40] 30 [30] 60 [22.5] <0.001

n: number of patients with no missing data; BMI: body mass index; FEV1: Forced Expiratory
Volume in 1 second; FVC: Forced Vital Capacity; OCS: oral corticosteroids
Characteristics of the population were described using mean (SD), or median [IQR] in case of

nonnormality, for quantitative variables and number (percentage) for qualitative variables.
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Table 3. Factors associated with presenteeism at baseline (n=106)

Multivariate logistic

Variable Crude OR o] Ajusted OR p value regression model**
o, 0, *
[95% CI] value [95% CI] OR [95% CI] p
value
Sociodemographic data
Age, per 1-y increase 110.96 ; 1.03] 0.763 1[0.96 ; 1.04] 0.927 0.97[0.92;1.03] 0.32
Female gender 1.59[0.73;3.52] 0.248 1.92[0.82;4.63] 0.138 0.90[0.27 ;2.94] 0.866
BMI, per 1kg/m2 increase 1.03[0.97 ; 1.1] 0.367 1.02[0.95; 1.08] 0.649
Educational level 0.035 0.024 0.271
Tertiary education ) i
(reference)
No diploma 3.44[1.3;9.77] 0.016 3.85[1.4;11.45] 0.011 3.22[0.76 ; 15.7]
Secondary education 1.04[0.37;2.81] 0.937 1.04[0.37;2.87] 0.936 1.68[0.42; 7.11]
Smoking status 0.368 0.351
Non-smoker (reference) - -
Current smoker 0.77[0.18; 3.2] 0.76 [0.16 ; 3.49] 0.721
Former smoker 0.55[0.23 ; 1.26] 0.491[0.18; 1.28] 0.153
Characteristics of asthma
Age atdiagnosis of severe 991096 102] 0472  1[0.95;1.05]  0.879
asthma, per 1-y increase
Time from diagnosis of
asthma to inclusion, per 1-y 0.99[0.96;1.01] 0.265 0.97[0.94 ; 1] 0.056
increase
Time from diagnosis of
severe asthma to inclusion, 1.02[0.97;1.07] 0.468 1[0.96 ; 1.06] 0.879 1.01[0.95;1.09] 0.743
per 1-y increase
Work-related asthma 0.8[0.1;5.01] 0.808 0.86[0.11;5.77] 0.874
ACQ-6 score, per 1-point 08411.87;460] <%0  305[188:552 <0.001
increase 1
Uncontrolled asthma (ACQ- ) 2598 [4.5; i
6 score = 1.5) 30.41[5.94 ; 557.82] 0.001 508.03] 0.003 18.91[2.74 ; 403] 0.012
AQLQ score , per 1-point 036[0.2;059] %% 031[0.15;056] <0.001
increase 1
Number of severe
exacerbations, per 1- 1.05[0.96:1.15] 0.325  1.06[0.96;1.17]  0.272
exacerbation per year
increase
mMRC score, per 1-point 145[0.92:2.35] 0114  121[0.72:2.09] 0.473
increase
mMRC 2 1 3.33[0.96;15.52] 0.08 2.24[0.55;11.62] 0.286
mMRC = 2 1.86[0.83;4.23] 0.132 1.34[0.53;3.36] 0.532
FEV1, per 1% increase 0.99[0.97;1.01] 0.307 0.99[0.97 ; 1.01] 0.467
FVC, per 1% increase 0.97 [0.95 ; 1] 0.027 0.98[0.95; 1] 0.097
FEV1/FVC, per 1% increase  1.02[0.98; 1.06] 0.291 1.01[0.97;1.06] 0.514
Cumulative dose of OCS, 106[0.93;1.21] 0383  1.07[0.93;1.25]  0.34
per 1-g per year increase
Long-term use OCS 0.56 [0.16 ; 1.7] 0.32 0.47[0.12;1.63] 0.254
Switch of biologic therapy at 4 55 1054;276] 0633  1.38[0.57;3.34] 0471  0.71[0.19;2.56] 0.608

inclusion

Associated disorders
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Hyperventilation (Nijmegen
score > 17)

Nijmegen score, per 1-point
increase

Severe ENT symptoms
(SNOT-22 score > 50)
SNOT-22 score, per 1-point
increase

STAI-Y2 score, per 1-point
increase

Work impairment

Self-reported absenteeism
WPAI:Asthma
Absenteeism, per 1%
increase
Activity impairment, per
1% increase

2.92[1.26 ;7]
1.06 [1.01 ; 1.12]
2.66 [1.14 ; 6.37]
1.03 [1.01 ; 1.06]

1.02 [0.99 ; 1.06]

2.35[1.04 ; 5.44]

1.13[1.04 ; 1.31]

1.05[1.03 ; 1.08]

0.014

0.028

0.025

0.003

0.235

0.043

0.037

<0.00
1

3.12[1.23; 8.31]
1.06 [1;1.12]
3.57[1.33;10.12]
1.04 [1.02 ; 1.08]

1.01[0.98 ; 1.05]

2[0.83; 4.96]

1.12[1.04 ; 1.31]

1.06 [1.04 ; 1.09]

0.019

0.045

0.013

0.002

0.445

0.127

0.061

<0.001

4.63 [1.26 ; 19.8]

3.25[0.93; 12.4]

0.95[0.89; 1.01]

0.027

0.071

0.11

OR: odds ratio; 95%CIl: 95% confidence interval; BMI: body mass index; FEV1: forced
expiratory volume in 1 second; FVC: forced vital capacity; OCS: oral corticosteroids

* Adjustments with age, gender, educational level, time from diagnosis of severe asthma to
inclusion, introduction or switch of biologic at inclusion.

**n=76
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Table 4. Factors associated with the evolution of presenteeism (n=93)

Multivariate linear

H * H %k
Variable Crude Beta [95%CI] p value Adjusufd Beta P regression model
[95%CI] value o p
Beta [95% ClI]
value
Sociodemographic data
Age, per 1-y increase -0.41 [-0.88 ; 0.07] 0.093 -0.46 [-0.89; -0.03] 0.038 -0.54[-1.1;0.01] 0.056
. ) -3.99 [-14.33 ;
Female gender -0.67 [-12.09 ; 10.74] 0.907 2.79[-7.3;12.89] 0.583 6.34] 0.438
BMI, per 1kg/m2 0.41[-043;125] 0334  036[-0.39:1.11] 0.347
increase
Educational level 0.034 0.041 0.636
Tertiary education ) ) )
(reference)
No diploma -9.61 [-23.21 ; 3.99] 0.164 2.96[-10.18; 16.1] 0.655 5.18 [-9.08 ; 19.45]
. . -13.25[-26.45 ; - 0.94[-12.42;
Secondary education  -18.7 [-33.53 ;-3.87] 0.014 0.05] 0.049 14.29]
Characteristics of
asthma
Age at diagnosis of
severe asthma, per 1-y -0.34 [-0.75; 0.07] 0.1 -0.2[-0.82;0.41] 0.514
increase
Time from diagnosis of
asthma to inclusion, per 0.4[0.03;0.77] 0.034 0.36[-0.03; 0.75] 0.071
1-y increase
Time from diagnosis of
severe asthma to 0.12[-0.57;0.81]  0.736 02[-041;0.82] 0514  0.1[-059;0.78] 0.778
inclusion, per 1-y
increase
ACQ-6 score atinclusion, g 541 1003:.236] 0003  1.83[-3.58;7.23] 0503  159[8.61;23.18] <0.001
per 1-point increase
Change in ACQ-6 score, 13 56110 11:17.01] <0.001  10.5[6.86; 14.15] <0.001  17.07 [9.94;24.2] <0.001
per 1-point increase
AQLQ score at inclusion, 4.96 [-0.68 : 10.6] 0.084 -6.75[-13.38 ; - 0.046
per 1-point increase 0.13]
Change in AQLQ score, . -10.11 [-15.8 ; -
per 1-point increase -13.63 [-18.57 ; -8.68] <0.001 4.43] <0.001
Number of severe
exacerbations, per 1- -0.65[-1.93;0.64] 032  025[-0.93;143] 0673
exacerbation per year
increase
Change in number of
severe exacerbations, 1.45[0.22;2.69] 0022  06[-0.62;182] 0.331
per 1-exacerbation pery
increase
mMRC score at
inclusion, per 1-point -4.89 [-11.16 ; 1.39] 0.125 -0.17 [-6.79 ;6.45] 0.96
increase
Change in mMMRC score, g 9514 15, 15.69]  <0.001  6.66[5.58; 12.75] 0.032
per 1-point increase
FEV1 at inclusion, per 0.19[-0.08:046]  0.161 0.1[-0.13:0.34] 0.386
1% increase
H 0,
Change in FEV1, per 1% 591.095;-022] 0002  -042[-0.75;-0.09] 0.014
increase
H 1 0,
FVCatinclusion, per1% 4 41022:042] 0535  -0.03[-0.32;025] 0.81

increase
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Change in FVC, per 1%
increase

FEV1/FVC at inclusion,
per 1% increase

Change in FEV1/FVC,
per 1% increase

Cumulative dose of OCS,
per 1-g per year increase

Change in cumulative
dose of OCS, per 1-g per
year increase

Switch of biologic therapy
at inclusion

Biologic therapy
Dupilumab (reference)

Benralizumab
Omalizumab
Mepolizumab

Tezepelumab

Associated disorders
Nijmegen score at
inclusion, per 1-point
increase

Change in Nijmegen
score, per 1-point
increase

SNOT-22 score at
inclusion, per 1-point
increase

Change in SNOT-22
score, per 1-point
increase

STAI-Y2 score at
inclusion, per 1-point
increase

Change in STAI-Y2
score, per 1-point
increase

Work impairment
WPAI:Asthma

Absenteeism, per 1%
increase

Evolution of
absenteeism, per 1%
increase

Presenteeism due to
asthma at inclusion, per 1%
increase

Work impairment at
inclusion, per 1%
increase

Activity impairment at
inclusion, per 1%
increase

057[-098;-017]  0.006
0.39[-0.13;0.92]  0.136
0.80[-157;-0.03]  0.031
0.12[-1.93;168]  0.893
6.9[0.15;13.66]  0.045
9.27[-2.62;21.17]  0.125
0.47
-0.12[-16.56 ; 16.33]
11[16.82 ; 14.62]
155 [-17.69 ; 20.79]
17.66 [-2.42 ; 37.74]
028[-1.01:046] 0453
168[0.97;239]  <0.001
0.37[-0.64;-009]  0.011
0.59[0.31;0.87]  <0.001
025[-0.76:0.26]  0.327
0.77[0.1:1.44]  0.024
029[-0.71:013]  0.176
0.99[0.5;1.47]  <0.001
0.56[-0.75;-0.38] ;>
0.51[-0.69;-0.33]  <0.001
0.20[-048;-01]  0.004
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-0.43[-0.8 ; -0.07]

0.36 [-0.12 ; 0.84]

-0.63 [-1.32; 0.06]

0.52[-1.14 ; 2.18]

3.05[-3.83; 9.92]

9.23 [-1.87 ; 20.33]

3.35[-10.97 ;
17.67]
0.03 [-14.61 ;
14.67]
13.53 [-5.66 ;
32.71]
11.96 [-5.53 ;
29.45]

0.52[-0.16; 1.2]

1.17 [0.44 ; 1.89]

-0.03 [-0.34 ; 0.29]

0.35[0.06 ; 0.65]

0.05[-0.41 ; 0.51]

0.47 [-0.22 ; 1.16]

0.26 [-0.15 ; 0.66]

0.55[0.06 ; 1.04]

-0.61[-0.81; -0.41]

0.97 [-0.08 ; 2.02]

0.18 [-0.1 ; 0.45]

0.02

0.135

0.074

0.536

0.38

0.102
0.359

0.134

0.002

0.862

0.02

0.829

0.177

0.21

0.028

<0.001

0.071

0.20

-8.12[-21.63 ;
5.39]

2.45[-12.22;
17.13]

-14.48 [-28.54 ; -
0.42]

-0.55 [-20.46 ;
19.36]
12.69 [-15.54 ;
40.91]

0.68 [-0.39; 1.75]

0.75[-0.4; 1.91]

-0.3[-0.73; 0.13]

-0.25[-0.68 ; 0.17]

-0.43[-1.17; 0.31]

-0.61[-1.52;0.3]

0.23
0.059

0.205

0.193

0.161

0.229

0.246

0.18

-0.89[-1.21; -0.57] <0.001



Evolution of activity
impairment, per 1% 0.7 [0.56 ; 0.83] <0.001 0.58[0.43;0.74] <0.001
increase

95%CI: 95% confidence interval; BMI: body mass index; FEV1: forced expiratory volume in 1
second; FVC: forced vital capacity; OCS: oral corticosteroids

Coefficients [95% CI] were expressed in percentage of evolution of presenteeism.

* Adjustement with age, gender, educational level, time from diagnosis of severe asthma to
inclusion, introduction or switch of biologic at inclusion, biologics, presenteeism at inclusion
and time between inclusion and follow-up.

** n=54, Multiple R-squared=0.81
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Supplemental Table 2. Correlations between scores

Variable 1

Variable 2

rho [95%CI]

p value

Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Evolution of presenteeism
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Presenteeism at inclusion
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
Change in ACQ-6 score
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion
ACQ-6 score at inclusion

Presenteeism at inclusion
Change in ACQ-6 score
ACQ-6 score at inclusion
Change in mMMRC score
mMMRC score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in ACQ-6 score
ACQ-6 score at inclusion
Change in mMRC score
mMMRC score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
ACQ-6 score at inclusion
Change in mMRC score
mMMRC score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in mMRC score
MMRC score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
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-0.53 [-0.67 ; -0.37]
0.64 [0.5 ; 0.75]
-0.31[-0.49 ; -0.11]
0.36 [0.16 ; 0.54]
-0.17 [-0.37 ; 0.05]
0.44 [0.23 ; 0.6]
-0.28 [-0.47 ; -0.07]
0.48 [0.28 ; 0.63]
-0.08 [-0.29 ; 0.13]
-0.54 [-0.69 ; -0.36]
0.2 [-0.03 ; 0.4]
0.25[0.03 ; 0.44]
-0.11[-0.31; 0.11]
-0.28 [-0.46 ; -0.07]
0.65[0.51 ; 0.75]
-0.22[-0.42 ; 0]
0.41[0.21; 0.57]
-0.22[-0.43 ; 0]
0.44 [0.24 ; 0.6]
-0.1[-0.32; 0.13]
0.36 [0.16 ; 0.53]
0.19 [-0.04 ; 0.4]
-0.59[-0.72 ; -0.42]
-0.2 [-0.4 ; 0.02]
0.22 [0.01; 0.41]
-0.54 [-0.67 ; -0.37]
0.54 [0.36 ; 0.69]
-0.22 [-0.41 ; 0]
0.51[0.32 ; 0.66]
-0.17 [-0.37 ; 0.05]
0.69 [0.55 ; 0.8]
-0.06 [-0.27 ; 0.16]
-0.83[-0.89 ; -0.74]
0.36 [0.14 ; 0.54]
0.3[0.09 ; 0.49]
-0.07 [-0.28 ; 0.15]
-0.35[-0.53 ; -0.14]
0.51[0.34 ; 0.66]
-0.32[-0.51 ; -0.1]
0.47 [0.28 ; 0.62]
-0.28 [-0.48 ; -0.06]
0.48 [0.3 ; 0.63]
0.38[0.17 ; 0.56]
-0.76 [-0.84 ; -0.65]
-0.15[-0.36 ; 0.07]
0.19 [-0.02 ; 0.39]

<0.001
<0.001
0.003
<0.001
0.125
<0.001
0.011
<0.001
0.453
<0.001
0.084
0.024
0.327
0.009
<0.001
0.054
<0.001
0.053
<0.001
0.395
<0.001
0.102
<0.001
0.068
0.045
<0.001
<0.001
0.052
<0.001
0.138
<0.001
0.623
<0.001
0.002
0.007
0.545
0.002
<0.001
0.005
<0.001
0.014
<0.001
<0.001
<0.001
0.185
0.078



Change in mMMRC score
Change in mMRC score
Change in mMMRC score
Change in mMRC score
Change in mMMRC score
Change in mMRC score
Change in mMMRC score
Change in mMMRC score
Change in mMMRC score
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
mMRC score at inclusion
Change in SNOT-22 score
Change in SNOT-22 score
Change in SNOT-22 score
Change in SNOT-22 score
Change in SNOT-22 score
Change in SNOT-22 score
Change in SNOT-22 score
SNOT-22 score at inclusion
SNOT-22 score at inclusion
SNOT-22 score at inclusion
SNOT-22 score at inclusion
SNOT-22 score at inclusion
SNOT-22 score at inclusion
Change in Nijmegen score
Change in Nijmegen score
Change in Nijmegen score
Change in Nijmegen score
Change in Nijmegen score
Nijmegen score at inclusion
Nijmegen score at inclusion
Nijmegen score at inclusion
Nijmegen score at inclusion
Change in AQLQ score
Change in AQLQ score
Change in AQLQ score
AQLQ score at inclusion
AQLQ score at inclusion
Change in STAI-Y2 score

mMMRC score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in SNOT-22 score
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
SNOT-22 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in Nijmegen score
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Nijmegen score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in AQLQ score
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
AQLQ score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
Change in STAI-Y2 score
STAI-Y2 score at inclusion
STAI-Y2 score at inclusion

-0.59 [-0.72 ; -0.43]
0.29 [0.05 ; 0.5]
-0.18 [-0.4 ; 0.05]
0.39[0.16 ; 0.58]
-0.1[-0.33; 0.13]
-0.51[-0.67 ; -0.3]
0.35[0.13 ; 0.54]
-0.01[-0.25 ; 0.22]
0.11[-0.13 ; 0.33]
-0.03 [-0.27 ; 0.21]
0.21 [-0.02 ; 0.41]
-0.01[-0.25 ; 0.22]
0.34 [0.13 ; 0.52]
0.15[-0.09 ; 0.37]
-0.58 [-0.71 ; -0.4]
0.1 [-0.12 ; 0.32]
0.03 [-0.19 ; 0.25]
-0.57 [-0.71 ; -0.4]
0.58 [0.38 ; 0.72]
-0.13[-0.35; 0.11]
-0.53[-0.69 ; -0.32]
0.28 [0.04 ; 0.5]
0.11[-0.13 ; 0.34]
-0.14 [-0.37 ; 0.09]
-0.23 [-0.44 ; 0]
0.44 [0.24 ; 0.61]
0.22 [-0.02 ; 0.44]
-0.51[-0.66 ; -0.31]
0.06 [-0.17 ; 0.28]
0.3[0.09 ; 0.49]
-0.25[-0.45 ; -0.03]
-0.71[-0.81 ; -0.56]
0.24 [0 ; 0.46]
0.3[0.07 ; 0.5]
-0.09 [-0.32 ; 0.14]
0.05[-0.19 ; 0.28]
-0.58 [-0.71 ; -0.4]
-0.07 [-0.29 ; 0.15]
0.5[0.32 ; 0.65]
-0.4 [-0.58 ; -0.19]
-0.24 [-0.45 ; 0]
0.05[-0.19 ; 0.28]
0.12[-0.11 ; 0.34]
-0.2[-0.41; 0.03]
-0.5[-0.64 ; -0.31]

<0.001
0.019
0.131
0.001
0.388
<0.001
0.003
0.911
0.374
0.806
0.076
0.911
0.002
0.216
<0.001
0.376
0.765
<0.001
<0.001
0.297
<0.001
0.025
0.377
0.235
0.053
<0.001
0.075
<0.001
0.637
0.007
0.029
<0.001
0.049
0.013
0.441
0.709
<0.001
0.528
<0.001
<0.001
0.048
0.676
0.316
0.088
<0.001
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80

Beta = -14.9 [-20.3 ; -9.5], p < 0.001

60

Presenteeism (%) measured at follow-up
20 40

| | | | | |
0 20 40 60 80 100

Presenteeism (%) measured at inclusion

Figure 1: Graphical representation of presenteeism at inclusion and follow-up. The red
line corresponds to the regression line (with 95% confidence interval) and the blue curve

to the polynomial regression line (with 95% confidence interval).
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Figure 2: Correlogram representing correlations between the quantitative variables of

interest.
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Conclusion générale

Notre étude a montré une diminution du présentéisme chez des patients asthmatiques
séveres apres traitement par biothérapie. Méme si I'étude est limitée par 'absence de
groupe contrdle, I'importance de I'effet et 'évolution homogéne de tous les paramétres
de I'asthme rendent confiants dans les résultats. La variable la plus fortement associée
au présentéisme que ce soit a I'état de base ou au cours de I'évolution sous biothérapie
est le contrdle de l'asthme. Ces résultats apportent des informations médico-
économiques complémentaires concernant les biothérapies dont le tarif éleveé doit étre

mis en regard de la réduction de I'impact économique de I'asthme.

77



AUTEURE : Nom : SUBOCZ Prénom : Justine

Date de soutenance : 11 octobre 2024

Titre de la thése : Evolution et facteurs associés au présentéisme dans I’lasthme sévere
apres traitement par biothérapie : la cohorte PRESATHMA

Theése - Médecine - Lille 2024

Cadre de classement : Doctorat de Médecine

DES + FST/option : Pneumologie + FST Maladies allergiques

Mots-clés : absentéisme, fardeau de I’'asthme, contréle de I’asthme, colts liés a
Ilasthme, impact au travail, questionnaire WPAI

Résumé :

Contexte : L'asthme touche principalement les patients en age de travailler et peut avoir un
impact défavorable sur I'activité professionnelle. Dans I'asthme sévere, peu d’études ont évalué
I'effet des biothérapies sur la productivité au travail. Objectif : Etudier I'évolution et les facteurs
associés au présentéisme dans I'asthme sévére aprés traitement par biothérapie.

Méthode : Nous avons mené une étude de cohorte nationale, multicentrique, non contrélée.
Les patients avec un asthme sévére éligibles a une biothérapie et ayant une activité
professionnelle ont été inclus. La biothérapie a été débutée a l'inclusion. Les patients étaient
évalués a linclusion et a six mois. Les critéres de jugement ont été évalués a l'aide du
questionnaire Work Productivity and Activity Impairment (WPAI). Le critére de jugement
principal est le pourcentage de présentéisme. Les critéres de jugement secondaires sont les
pourcentages d’absentéisme et de perte de productivité au travail.

Résultats : 122 patients ont été inclus (59.8% de femmes, dge moyen (+SD) 45.7 £11.7 ans).
Le présentéisme (médiane [IQR]) a linclusion était de 30 [40]%. Aprés traitement par
biothérapie, nous avons observé une diminution significative du présentéisme moyen (-14.9
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