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Je siffle de temps 
en temps

Je tousse plusieurs 
semaines après une 
bronchite virale

Ça fait des 
années que c’est 

comme ça…

Je ne vois pas ce 
qui pourrait 
m’arriver…

L’asthme c’est banal
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60 000 hospitalisations en urgence.

1000 décès

4 millions d’asthmatiques en France (300 millions dans le monde…)
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Beasley et al. AJRCCM 2019

Les corticoïdes inhalés dans l’asthme : 
une protection efficace contre la mort … dès les faibles doses

Nombre de flacons par an
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CSI

Une dose de 220µg/j de BDP réduit 
de 80% le risque de mortalité





Sensibles aux corticoïdes 



3. Recours très faible à la consultation de pneumologie/spirométrie

2. Dose de CSI inadaptée chez 46 % 
des patients au cours des 12 mois 
précédant le décès 

1. Prise de BDCA très élevée = 
jusqu’à 70,3 % chez les 
adolescents

Quelle est la consommation de soins des patients décédés par asthme en France ?

CPLF 2022 - D’après Guilleminault L et al., abstr. CO08-43, actualisé

La moitié des patients asthmatiques décédés de leur asthme ont une 
prise en charge inadaptée à l’origine d’un coût de santé important 10 651 €/patient
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Nombre de flacons de BCDA par an

0
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BCDA

Augmentation du risque de passage au 
urgences et de décès chez l’asthmatique 
en fonction de la consommation de BCDA

Beasley et al. AJRCCM 2019

Suissa S et al. N Engl J Med 2000 

Risque de décès



Le plus est il toujours mieux?

1?
Le CSI sauve la vie



Oui mais… prescrit-il la dose optimale de CSI?

Le pneumologue est bon ….pour éviter le décès de l’asthmatique!



L’inertie de prescription dans l’adaptation thérapeutique chez l’asthmatique

Roche et al. J Asthma 2015

Sous-groupe suivi 
par des pneumologues

en France

ACFU, acceptable control at follow-up (N = 147 (34.2%) but only 64 both at inclusion and FU)
UCFU, unacceptable control at follow-up.

Chez les 3/4 de patients 
non contrôlés: le step
up n’est pas fait



L’inertie de prescription dans l’adaptation thérapeutique chez l’asthmatique

Roche et al. J Asthma 2015
ACFU, acceptable control at follow-up (N = 147 (34.2%) but only 64 both at inclusion and FU)
UCFU, unacceptable control at follow-up.

Chez les 1/4 de patients contrôlés: 
le step down n’est pas fait (18%)

Chez les 3/4 de patients non 
contrôlés: le step up n’est 
pas fait



CSI: relation dose-effet

Beasley et al. AJRCCM 2019

90% de contrôle des paramètres de l’asthme pour des doses ≤ 250 µg/j de propionate de fluticasone

Corticoïde inhalé
Doses en µg

(Adultes et adolescents) 

  Faible Moyenne Élevée

Dipropionate de béclométasone (AD HFA) 200–500 >500–1000 >1000 

Dipropionate de béclométasone (AD HFA UF) 100–200 >200–400 >400 

Budésonide (Inh. Poudre ou AD) 200–400 >400–800 >800 

Ciclésonide (AD HFA) 80–160 >160–320 >320 

Furoate de fluticasone (Inh. poudre) 100 (92) - 200 (184)

Propionate de fluticasone (Inh. poudre) 100–250 >250–500 >500 

Propionate de fluticasone (AD HFA) 100–250 >250–500 >500 

Furoate de mométasone (Inh. poudre) 110–220 >220–440  >440 

Correspondances des doses quotidiennes de corticoïdes inhalés (CSI)

 (adapté de GINA 2019)

HFA : propulseur = hydrofluoroalkane. UF : particules ultrafines

Note : Budésonide et Formotérol selon la spécialité inhalée, dose exprimée en dose nominale ou dose 

émise  :  Budésonide : 200 µg = 160 µg ; 400 µg = 320 µg

Formotérol : 6(5) µg = 4,5 µg ; 12 µg = 9 µg



Beasley et al. AJRCCM 2019

CSI: relation dose-effet
90% de contrôle des paramètres de l’asthme pour des doses ≤ 250 µg/j de propionate de fluticasone

Effets systémiques



ostéoporose

Diabète

CSI forte dose et risque de complications systémiques chez l’adulte

CSI FORTE dose
Cataracte 

La dose maximale de CSI pendant 7ans double le risque de 
fracture par rapport à la dose minimale de CSI

Axe corticotrope

Leone F tet al. Systematic review of the evidence regarding potential complications of inhaled corticosteroid use in asthma: collaboration of American College
of Chest Physicians, American Academy of Allergy, Asthma, and Immunology, and American College of Allergy, Asthma, and Immunology. Chest 2003

Glaucome

OR 1.44 seulement CSI forte dose
Garbe E et al. Inhaled and nasal glucocorticoids and the risks of 
ocular hypertension or open-angle glaucoma. JAMA 1997

Dose réponse: +25% par palier de 
1000 μg/jour d’équivalent béclo

Weatherall M et al. Dose-response relationship of 
inhaled corticosteroids and cataracts : A systematic
review and meta-analysis. Respirology 2009

Atteinte cutanée

Capewell S et al. Purpura and dermal thinning associated
with high dose inhaled corticosteroids. BMJ 1990

Apparait pour les doses maximales de CSI
Corrélée à l’atteinte systémique

Augmentation du risque fracturaire dose dépendant
Hubbard RB et al. Inhaled Corticosteroids and hip fracture. Am J 
Respir Crit Care Med 2002

Cushing iatrogène
Inhibition du CYP3A4 (sauf béclométhasone)
.Interaction norvir, itraco, amiodarone…

Lipworth BJ. Systemic adverse effects of inhaled corticosteroid
therapy. A systemic review and meta-analysis. Arch Intern Med 1999

Propionate Fluticasone 1000 μg/jour = freinage de 
10 mg/j de Prednisone

Suissa S et al. Inhaled Corticosteroids and the 
Risks of Diabetes Onset and Progression The 
American Journal of Medicine 2010

Progression vers l’insulino-requérance
proportionnelle à la dose de CSI. Max pour 
propionate fluticasonee 1000 μg/jour (OR: 1.64)

Dahl R Systemic side effects of inhaled corticosteroids in patients with asthma Respiratory Medicine 2006
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+LAMA

+/-Biothérapie

Envisager un
CSIForte-Formoterol
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Palier 4

CSIMoy-Formoterol
Palier 3

CSIfaible-Formoterol

Palier 1-2

CSIfaible-Formoterol pro renata
CSIfaible-Formoterol à la demande (traitement de secours)

Palier 4

CSIMoy/Forte+
LABA

Palier 3

CSIfaible-LABA

SABA à la demande (traitement de secours)

Palier 1

CSIfaible avec 
SABA pro renata

Palier 2

CSIfaible
maintenance

Traitement de fond et secours 
avec CSI-Formoterol

Maintenance and Reliever
Therapy (MART)

Traitement de fond et 
SABA en secours

SABA: short acting béta-agonist. LABA: long acting béta-agonist.

Options à considérer 
CSIfaible avec le SABA

Ou ALTR
Adjonction de HDM-SLIT

CSImoyenne

Adjonction d’ALTR

ALTR: anti-leucotriène

Adjonction de HDM-SLIT

Adjonction de LAMA

Adjonction d’ALTR
CSIForte-LABA

azithromycine*
Adjonction d’ALTR
Adjonction de CSO

CSO: corticostéroïdes oraux

Actualisation de la prise en charge thérapeutique de l’asthme (GINA – juillet 2022)

CSI: corticostéroides inhalésRCA: réunion de concertation d’asthme HDM-SLIT: désensibilisation aux acariens sublinguale LAMA: long acting 
muscarinic antagonist

Palier 5
+LAMA

Présentation RCA

Traitement « classique »

Adjonction de HDM-SLIT

Box 3-5A. Approche personnalisée pour les adultes et les adolescents >12 ans afin de contrôler les symptômes et de minimiser les risques futurs

Hors AMM en France

+/-Biothérapie

Envisager un
CSIForte-Formoterol
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Présentation RCA

Intérêt de l’association CSI-LABA versus CSI sur le contrôle de l’asthme?
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CSI-LABA: Efficacité supérieure sur les exacerbations

Effet synergique CSI+LABA
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**p = 0.017

*
**

-36%
-41%

CSI-LABA: Efficacité supérieure sur les exacerbations malgré 
une division par deux de la dose de CSI

Effet synergique CSI+LABA

FP 250µg FP 100µg 
+ SM 50µg

FP 250µg FP 100µg 
+ SM 50µg

*p = 0.017

% de patients avec ³1 EA EA/ patients
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En cas de non contrôle sous CSImoy-LABA
Traitement des Paliers 4 et 5 En 2022

30% des patients

Bernstein DI et al. Fluticasone furoate (FF)/vilanterol (100/25 mcg or 200/25 mcg) or FF (100 mcg) in persistent asthma. J Asthma 2015
Davis J et al. Burden of asthma among patients adherent to ICS/LABA: a real-world study. J Asthma 2019 
Lee LK et al. Asthma control and disease burden in patients with asthma and allergic comorbidities. J Asthma 2018 
Sulaiman I et al. A randomised clinical trial of feedback on inhaler adherence and technique in patients with severe uncontrolled asthma. Eur Respir J 2018

Intérêt de l’association CSI-LABA-LAMA versus CSI-LABA sur le 

contrôle de l’asthme?



En cas de non contrôle sous CSImoy-LABA

L’introduction d’un 
LAMA est l’option 

prioritaire/montée 
des CSI

Palier 5
+LAMA

+:- Biothérapie

Envisager un
CSIForte-Formoterol

Présentation en RCA



Les LAMA dans l’asthme: vue d’ensemble







Recommandations GINA pour l’utilisation des LAMA



Recommandations GINA pour l’utilisation des LAMA

Faut rentrer dans les détails!



Étude princeps



Deux études identiques en double-insu, randomisées vs placebo

I
Visite 0

I
Visite 1

(sélection)

I
Visite 2

(randomisation)

I
Visite 3-4

I
Visite 5-8

I
Visite 9

I
Visite 10

LAMA

Placebo

4-semaines 48 semaines 4 semaines
de suivi

-4
I

0
I

48
I

52
I

3 critères principaux :

Kerstjens et al. NEJM 2012

912 asthmatiques non contrôlés sous CSI 
(≥ 800 µg/j équivalent budesonide) + LABA

% pts avec plus de 3 exacerbations traitées par CSO : 19 %

VEMS max à 3 h VEMS résiduel 
à 24 h 

Délai avant première 
exacerbation

117 centres, 5 continents

Observance fixée à ≥ 80%



Réductions des exacerbations sévères

Kerstjens et al. NEJM 2012

HR=0.79; reduction du risque de 21% (P=0.03)

NNT: 15
+LAMA n=122 (26.9%), +Placebo n=149 (32.8%), 
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LAMA ajouté à CSI dose max + 
LABA
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TRIMARAN: Study design

§ 52 weeks - Randomized, Double blind, multinational, active controlled, 2-arm parallel group

§ 1155 randomized patients

Virchow et al., The Lancet, 2019 

(TRIple in asthMA With uncontRolled pAtient on Medium streNgth of ICS + LABA)

n=579

n=576

Uncontrolled asthmatics on  
medium doses of ICS+LABA (>500 
to 1000 µg daily dose) of BDP non-

extrafine or equivalent) at least     
4 weeks before screening visit. 

n=542

n=539

Trithérapie CSI-LABA-LAMA 

Bithérapie CSI-LABA

Bithérapie 
CSI-LABA



TRIMARAN (1 an)

Pas d’antécédent d’AAG

< 40 ans non fumeurs (< 10 PA)

VEMS< 80% avec réversibilité >12%

Une EA sévère (CSO, H, Urgences)

Non contrôlés (ACQ-7> 1.5)

La population

Sous CSIm-LABA

CSIm-LABA

CSIm-LABA+ LAMA

Virchow et al., The Lancet, 2019 
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response between treatment groups using a logistic 
model including treatment and country as factors and 
the respective baseline values for these measures as a 
covariate. We analysed time to first exacerbation using a 
Cox proportional hazards model including treatment, 
country, and number of exacerbations (1 or >1) in the 
previous year as factors. Estimation of the logistic and 
Cox proportional hazards models was based on events 
per variable values well above the suggested thresholds, 
confirming the reliability of the study results.13–15 All 
analyses reported in this Article were prespecified  in the 
statistical analysis plan.

Additionally, we did a number needed to treat analysis 
for the number of patients who would need to be treated 
with BDP/FF/G rather than BDP/FF for 1 year to prevent 
one moderate or severe exacerbation, one moderate 
exacerbation, or one severe exacerbation.

We analysed all efficacy endpoints in the intention-
to-treat population, defined as all patients randomly 
assigned to treatment who received at least one dose of 
the study treatment and with at least one available 
evaluation of efficacy (primary or secondary efficacy 
variables) after baseline. Safety data were analysed in 
the safety population, which comprised all patients 
randomly assigned to treatment who received at least 
one dose of study treatment. An independent Data 
Safety Monitoring Board composed of three independent 
clinicians and one independent biostatistician provided 
a quarterly independent scru tiny of the study.

We did all analyses presented in this manuscript using 
SAS software, version 9.4. The studies are registered with 
ClinicalTrials.gov: TRIMARAN, NCT02676076; TRIGGER, 
NCT02676089.

Role of the funding source
The funder of the study had a role in the study design 
and data analysis, oversaw study conduct, and was 
responsible for study report preparation. All authors 
had full access to all data and the corresponding author 
had final responsibility for the decision to submit for 
publication.

Results
TRIMARAN was undertaken between Feb 17, 2016, and 
May 17, 2018, during which time 1628 patients were 
assessed for eligibility, of whom 1155 patients were 
randomly assigned to the BDP/FF/G group (n=579) or 
the BDP/FF group (n=576); 542 (94%) patients in the 
BDP/FF/G group and 539 (94%) in the BDP/FF group 
completed treatment (figure 1A). TRIGGER was 
undertaken between April 6, 2016, and May 28, 2018, 
during which time 2100 patients were assessed for 
eligibility, of whom 1437 were randomly assigned to the 
BDP/FF/G group (n=573), BDP/FF group (n=576), or 
BDP/FF plus tiotropium group (n=288); 534 (93%) 
patients in the BDP/FF/G group, 533 (93%) in the 
BDP/FF group, and 262 (91%) in the BDP/FF plus 

tiotropium group completed treatment (figure 1B). 
Baseline demographic charac teristics were similar 
across the five groups (table 1). Patients in TRIGGER 
had a slightly worse lung function (as measured by 
before-salbutamol FEV1) and higher reversibility than 
those in TRIMARAN.

The coprimary endpoint of change in predose FEV1 at 
week 26 was met in both studies, with significant dif-
ferences between the BDP/FF/G and BDP/FF groups of 
57 mL (95% CI 15 to 99; p=0·0080) in TRIMARAN and 
73 mL (26 to 120; p=0·0025) in TRIGGER (figure 2A; 

Figure 2: Coprimary endpoints
(A) Predose FEV1 change from baseline to week 26. (B) Annualised rate of moderate and severe exacerbations. 
Results are from the intention-to-treat population. In panel A, data are adjusted means with 95% CIs shown as 
error bars and in parentheses, and adjusted mean differences with 95% CIs in parentheses. In panel B, data are 
adjusted exacerbation rates per patient per year with 95% CIs shown as error bars and in parentheses, and 
adjusted rate ratios with 95% CIs in parentheses. BDP=beclometasone dipropionate. FEV1=forced expiratory 
volume in 1 s. FF=formoterol fumarate. G=glycopyrronium. TRIGGER=Triple in Asthma High Strength Versus 
ICS/LABA HS and Tiotropium study. TRIMARAN=Triple in Asthma With Uncontrolled Patients on Medium 
Strength of ICS + LABA study. *Coprimary endpoints.
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before-salbutamol FEV1) and higher reversibility than 
those in TRIMARAN.

The coprimary endpoint of change in predose FEV1 at 
week 26 was met in both studies, with significant dif-
ferences between the BDP/FF/G and BDP/FF groups of 
57 mL (95% CI 15 to 99; p=0·0080) in TRIMARAN and 
73 mL (26 to 120; p=0·0025) in TRIGGER (figure 2A; 

Figure 2: Coprimary endpoints
(A) Predose FEV1 change from baseline to week 26. (B) Annualised rate of moderate and severe exacerbations. 
Results are from the intention-to-treat population. In panel A, data are adjusted means with 95% CIs shown as 
error bars and in parentheses, and adjusted mean differences with 95% CIs in parentheses. In panel B, data are 
adjusted exacerbation rates per patient per year with 95% CIs shown as error bars and in parentheses, and 
adjusted rate ratios with 95% CIs in parentheses. BDP=beclometasone dipropionate. FEV1=forced expiratory 
volume in 1 s. FF=formoterol fumarate. G=glycopyrronium. TRIGGER=Triple in Asthma High Strength Versus 
ICS/LABA HS and Tiotropium study. TRIMARAN=Triple in Asthma With Uncontrolled Patients on Medium 
Strength of ICS + LABA study. *Coprimary endpoints.
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response between treatment groups using a logistic 
model including treatment and country as factors and 
the respective baseline values for these measures as a 
covariate. We analysed time to first exacerbation using a 
Cox proportional hazards model including treatment, 
country, and number of exacerbations (1 or >1) in the 
previous year as factors. Estimation of the logistic and 
Cox proportional hazards models was based on events 
per variable values well above the suggested thresholds, 
confirming the reliability of the study results.13–15 All 
analyses reported in this Article were prespecified  in the 
statistical analysis plan.

Additionally, we did a number needed to treat analysis 
for the number of patients who would need to be treated 
with BDP/FF/G rather than BDP/FF for 1 year to prevent 
one moderate or severe exacerbation, one moderate 
exacerbation, or one severe exacerbation.

We analysed all efficacy endpoints in the intention-
to-treat population, defined as all patients randomly 
assigned to treatment who received at least one dose of 
the study treatment and with at least one available 
evaluation of efficacy (primary or secondary efficacy 
variables) after baseline. Safety data were analysed in 
the safety population, which comprised all patients 
randomly assigned to treatment who received at least 
one dose of study treatment. An independent Data 
Safety Monitoring Board composed of three independent 
clinicians and one independent biostatistician provided 
a quarterly independent scru tiny of the study.

We did all analyses presented in this manuscript using 
SAS software, version 9.4. The studies are registered with 
ClinicalTrials.gov: TRIMARAN, NCT02676076; TRIGGER, 
NCT02676089.

Role of the funding source
The funder of the study had a role in the study design 
and data analysis, oversaw study conduct, and was 
responsible for study report preparation. All authors 
had full access to all data and the corresponding author 
had final responsibility for the decision to submit for 
publication.

Results
TRIMARAN was undertaken between Feb 17, 2016, and 
May 17, 2018, during which time 1628 patients were 
assessed for eligibility, of whom 1155 patients were 
randomly assigned to the BDP/FF/G group (n=579) or 
the BDP/FF group (n=576); 542 (94%) patients in the 
BDP/FF/G group and 539 (94%) in the BDP/FF group 
completed treatment (figure 1A). TRIGGER was 
undertaken between April 6, 2016, and May 28, 2018, 
during which time 2100 patients were assessed for 
eligibility, of whom 1437 were randomly assigned to the 
BDP/FF/G group (n=573), BDP/FF group (n=576), or 
BDP/FF plus tiotropium group (n=288); 534 (93%) 
patients in the BDP/FF/G group, 533 (93%) in the 
BDP/FF group, and 262 (91%) in the BDP/FF plus 

tiotropium group completed treatment (figure 1B). 
Baseline demographic charac teristics were similar 
across the five groups (table 1). Patients in TRIGGER 
had a slightly worse lung function (as measured by 
before-salbutamol FEV1) and higher reversibility than 
those in TRIMARAN.

The coprimary endpoint of change in predose FEV1 at 
week 26 was met in both studies, with significant dif-
ferences between the BDP/FF/G and BDP/FF groups of 
57 mL (95% CI 15 to 99; p=0·0080) in TRIMARAN and 
73 mL (26 to 120; p=0·0025) in TRIGGER (figure 2A; 

Figure 2: Coprimary endpoints
(A) Predose FEV1 change from baseline to week 26. (B) Annualised rate of moderate and severe exacerbations. 
Results are from the intention-to-treat population. In panel A, data are adjusted means with 95% CIs shown as 
error bars and in parentheses, and adjusted mean differences with 95% CIs in parentheses. In panel B, data are 
adjusted exacerbation rates per patient per year with 95% CIs shown as error bars and in parentheses, and 
adjusted rate ratios with 95% CIs in parentheses. BDP=beclometasone dipropionate. FEV1=forced expiratory 
volume in 1 s. FF=formoterol fumarate. G=glycopyrronium. TRIGGER=Triple in Asthma High Strength Versus 
ICS/LABA HS and Tiotropium study. TRIMARAN=Triple in Asthma With Uncontrolled Patients on Medium 
Strength of ICS + LABA study. *Coprimary endpoints.
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response between treatment groups using a logistic 
model including treatment and country as factors and 
the respective baseline values for these measures as a 
covariate. We analysed time to first exacerbation using a 
Cox proportional hazards model including treatment, 
country, and number of exacerbations (1 or >1) in the 
previous year as factors. Estimation of the logistic and 
Cox proportional hazards models was based on events 
per variable values well above the suggested thresholds, 
confirming the reliability of the study results.13–15 All 
analyses reported in this Article were prespecified  in the 
statistical analysis plan.

Additionally, we did a number needed to treat analysis 
for the number of patients who would need to be treated 
with BDP/FF/G rather than BDP/FF for 1 year to prevent 
one moderate or severe exacerbation, one moderate 
exacerbation, or one severe exacerbation.

We analysed all efficacy endpoints in the intention-
to-treat population, defined as all patients randomly 
assigned to treatment who received at least one dose of 
the study treatment and with at least one available 
evaluation of efficacy (primary or secondary efficacy 
variables) after baseline. Safety data were analysed in 
the safety population, which comprised all patients 
randomly assigned to treatment who received at least 
one dose of study treatment. An independent Data 
Safety Monitoring Board composed of three independent 
clinicians and one independent biostatistician provided 
a quarterly independent scru tiny of the study.

We did all analyses presented in this manuscript using 
SAS software, version 9.4. The studies are registered with 
ClinicalTrials.gov: TRIMARAN, NCT02676076; TRIGGER, 
NCT02676089.

Role of the funding source
The funder of the study had a role in the study design 
and data analysis, oversaw study conduct, and was 
responsible for study report preparation. All authors 
had full access to all data and the corresponding author 
had final responsibility for the decision to submit for 
publication.

Results
TRIMARAN was undertaken between Feb 17, 2016, and 
May 17, 2018, during which time 1628 patients were 
assessed for eligibility, of whom 1155 patients were 
randomly assigned to the BDP/FF/G group (n=579) or 
the BDP/FF group (n=576); 542 (94%) patients in the 
BDP/FF/G group and 539 (94%) in the BDP/FF group 
completed treatment (figure 1A). TRIGGER was 
undertaken between April 6, 2016, and May 28, 2018, 
during which time 2100 patients were assessed for 
eligibility, of whom 1437 were randomly assigned to the 
BDP/FF/G group (n=573), BDP/FF group (n=576), or 
BDP/FF plus tiotropium group (n=288); 534 (93%) 
patients in the BDP/FF/G group, 533 (93%) in the 
BDP/FF group, and 262 (91%) in the BDP/FF plus 

tiotropium group completed treatment (figure 1B). 
Baseline demographic charac teristics were similar 
across the five groups (table 1). Patients in TRIGGER 
had a slightly worse lung function (as measured by 
before-salbutamol FEV1) and higher reversibility than 
those in TRIMARAN.

The coprimary endpoint of change in predose FEV1 at 
week 26 was met in both studies, with significant dif-
ferences between the BDP/FF/G and BDP/FF groups of 
57 mL (95% CI 15 to 99; p=0·0080) in TRIMARAN and 
73 mL (26 to 120; p=0·0025) in TRIGGER (figure 2A; 

Figure 2: Coprimary endpoints
(A) Predose FEV1 change from baseline to week 26. (B) Annualised rate of moderate and severe exacerbations. 
Results are from the intention-to-treat population. In panel A, data are adjusted means with 95% CIs shown as 
error bars and in parentheses, and adjusted mean differences with 95% CIs in parentheses. In panel B, data are 
adjusted exacerbation rates per patient per year with 95% CIs shown as error bars and in parentheses, and 
adjusted rate ratios with 95% CIs in parentheses. BDP=beclometasone dipropionate. FEV1=forced expiratory 
volume in 1 s. FF=formoterol fumarate. G=glycopyrronium. TRIGGER=Triple in Asthma High Strength Versus 
ICS/LABA HS and Tiotropium study. TRIMARAN=Triple in Asthma With Uncontrolled Patients on Medium 
Strength of ICS + LABA study. *Coprimary endpoints.
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response between treatment groups using a logistic 
model including treatment and country as factors and 
the respective baseline values for these measures as a 
covariate. We analysed time to first exacerbation using a 
Cox proportional hazards model including treatment, 
country, and number of exacerbations (1 or >1) in the 
previous year as factors. Estimation of the logistic and 
Cox proportional hazards models was based on events 
per variable values well above the suggested thresholds, 
confirming the reliability of the study results.13–15 All 
analyses reported in this Article were prespecified  in the 
statistical analysis plan.

Additionally, we did a number needed to treat analysis 
for the number of patients who would need to be treated 
with BDP/FF/G rather than BDP/FF for 1 year to prevent 
one moderate or severe exacerbation, one moderate 
exacerbation, or one severe exacerbation.

We analysed all efficacy endpoints in the intention-
to-treat population, defined as all patients randomly 
assigned to treatment who received at least one dose of 
the study treatment and with at least one available 
evaluation of efficacy (primary or secondary efficacy 
variables) after baseline. Safety data were analysed in 
the safety population, which comprised all patients 
randomly assigned to treatment who received at least 
one dose of study treatment. An independent Data 
Safety Monitoring Board composed of three independent 
clinicians and one independent biostatistician provided 
a quarterly independent scru tiny of the study.

We did all analyses presented in this manuscript using 
SAS software, version 9.4. The studies are registered with 
ClinicalTrials.gov: TRIMARAN, NCT02676076; TRIGGER, 
NCT02676089.

Role of the funding source
The funder of the study had a role in the study design 
and data analysis, oversaw study conduct, and was 
responsible for study report preparation. All authors 
had full access to all data and the corresponding author 
had final responsibility for the decision to submit for 
publication.

Results
TRIMARAN was undertaken between Feb 17, 2016, and 
May 17, 2018, during which time 1628 patients were 
assessed for eligibility, of whom 1155 patients were 
randomly assigned to the BDP/FF/G group (n=579) or 
the BDP/FF group (n=576); 542 (94%) patients in the 
BDP/FF/G group and 539 (94%) in the BDP/FF group 
completed treatment (figure 1A). TRIGGER was 
undertaken between April 6, 2016, and May 28, 2018, 
during which time 2100 patients were assessed for 
eligibility, of whom 1437 were randomly assigned to the 
BDP/FF/G group (n=573), BDP/FF group (n=576), or 
BDP/FF plus tiotropium group (n=288); 534 (93%) 
patients in the BDP/FF/G group, 533 (93%) in the 
BDP/FF group, and 262 (91%) in the BDP/FF plus 

tiotropium group completed treatment (figure 1B). 
Baseline demographic charac teristics were similar 
across the five groups (table 1). Patients in TRIGGER 
had a slightly worse lung function (as measured by 
before-salbutamol FEV1) and higher reversibility than 
those in TRIMARAN.

The coprimary endpoint of change in predose FEV1 at 
week 26 was met in both studies, with significant dif-
ferences between the BDP/FF/G and BDP/FF groups of 
57 mL (95% CI 15 to 99; p=0·0080) in TRIMARAN and 
73 mL (26 to 120; p=0·0025) in TRIGGER (figure 2A; 

Figure 2: Coprimary endpoints
(A) Predose FEV1 change from baseline to week 26. (B) Annualised rate of moderate and severe exacerbations. 
Results are from the intention-to-treat population. In panel A, data are adjusted means with 95% CIs shown as 
error bars and in parentheses, and adjusted mean differences with 95% CIs in parentheses. In panel B, data are 
adjusted exacerbation rates per patient per year with 95% CIs shown as error bars and in parentheses, and 
adjusted rate ratios with 95% CIs in parentheses. BDP=beclometasone dipropionate. FEV1=forced expiratory 
volume in 1 s. FF=formoterol fumarate. G=glycopyrronium. TRIGGER=Triple in Asthma High Strength Versus 
ICS/LABA HS and Tiotropium study. TRIMARAN=Triple in Asthma With Uncontrolled Patients on Medium 
Strength of ICS + LABA study. *Coprimary endpoints.
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Ajouter un LAMA: une option à envisager avant d’augmenter les CSI aux doses maximales
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Chez qui le LAMA est le plus bénéfique ?



Bénéfice: chez qui ? (Post-hoc analysis -pooled data)

Severe exacerbations in patients with PAL (Persistant Airflow Limitation)

Pertinence clinique de ce sous groupe?

= C’est un TVO fixé

« Persistant Airflow Limitation »

C’est quoi un « PAL »?



Un VEMS bas prédit le risque d’exacerbation ultérieure

**p<0.01; ****p<0.0001. aCox proportional hazard model analysis adjusted for age at index date, smoking status, BMI, gender, rhinitis, chronic sinusitis, nasal polyps, atopic dermatitis, diabetes, 
anaphylaxis, ischemic heart disease, heart failure, food allergy, anxiety, depression, and psoriasis. BMI, body mass index; CI, confidence interval; HR, hazard ratio
Khan A, et al. Ann Allergy Asthma Immunol. 2018;121:S22–S62

Patients aged ≥18 years with moderate-to-severe asthma over a 36-month follow-up period (n=1865)
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Le VEMS est un marqueur de mortalité

***p<0.001
Ali Z, et al. Chest. 2013;143:1649–1655

25-year follow-up in adult patients with asthma (n=1075)
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Bénéfice: chez qui ? (Post-hoc analysis -pooled data)

Severe exacerbations in patients with PAL (Persistant Airflow Limitation)

Chez tous les stades 4 de GINA non contrôlés 
avec un bénéfice encore plus important chez les PAL!

L’effet est donc d’autant plus marqué que 
le nombre d’exacerbations est important

En fait, on ramène toutes les 
populations au même niveau d’EA



Palier 5
+LAMA

Biothérapie?
Envisager un

CSIForte-Formoterol

Présentation RCA
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LABA

Palier 3

CSIfaible-LABA

SABA à la demande (traitement de secours)

Palier 1

CSIfaible avec 
SABA pro renata

Palier 2

CSIfaible
maintenance

Traitement de fond et secours 
avec CSI-Formoterol

Maintenance and Reliever
Therapy (MART)

Traitement de fond et 
SABA en secours

Palier 5
+LAMA

Biothérapie?
Envisager un

CSIForte-Formoterol

Présentation RCA

Traitement « classique »

Conclusion 

Options à considérer 
CSIfaible avec le SABA

Ou ALTR
Adjonction de HDM-SLIT

CSImoyenne

Adjonction d’ALTR
Adjonction de HDM-SLIT

Adjonction de LAMA

Adjonction d’ALTR
CSIForte-LABA

azithromycine*
Adjonction d’ALTR
Adjonction de CSO

Adjonction de HDM-SLIT

Pas assez de CSI Trop de CSO

Trop de CSI



Le plus est il toujours mieux?

1?

2?

3?
Le CSI sauve la vie

Oui
Le CSI-BALA

Oui

À essayer avant CSI-BALA forte dose

Bénéfice d’autant plus 
important si TVO fixé


