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Il faut autopsier vos patients avant qu’ils soient morts!

BP
CO

La mortalité à deux ans de la BPCO après EA est supérieure à celle après un infarctus….

Connors Jr, AF et al. Outcomes following acute exacerbation of severe chronic obstructive lung disease. The SUPPORT investigators (Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments).Am J Respir Crit Care Med. 1996



1. Burgel PR. Quel est l’impact d’une exacerbation de BPCO et de la répétition des exacerbations sur
l’évolution de la maladie ? Rev Mal Respir, 2017
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Les exacerbations sévères (=hospitalisation) et risque de décès1
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Causes de décès chez les patients atteints de BPCO

(cohorte ECLIPSE)



Les patients fumeurs avec une BPCO ont un risque plus 
élevé de présenter un IDM que les fumeurs sans BPCO

Incidence cumulée de présenter un premier IDM 
chez des fumeurs avec ou sans BPCO

Feary JR, et al. Prevalence of majour comorbidities in subjects with COPD and incidence of myocardial infarction and 
stroke: a comprehensive analysis using data from primary care. Thorax 2010; 65:956-962



Plus le VEMS est bas… plus la mortalité cardiovasculaire est élevée

Sin et al, CHEST 2005

NHANES study (1860 sujets inclus en 1971-75), 
mortalité suivie sur 20 ans rapportée au VEMS initial

and reported on cardiovascular mortality according to FEV1. We
excluded studies in which the study populations were chosen
based on disease. From each relevant article, two authors
independently reviewed the results and abstracted the following
information: year of publication, nature of the study sample, age
of the cohort, duration of follow-up, and whether or not adjust-
ments for smoking status were made. Any discrepancies were
resolved through iteration and consensus. From the included
studies, we compared the risk of cardiovascular mortality among
participants in the lowest FEV1 category (however that was
defined in the study) to those in highest FEV1 category, adjusted
for potential confounders including age, gender, and smoking
status. In a secondary analysis, we meta-analyzed data from those
studies that reported on the relationship between cardiovascular
mortality and FEV1 among lifetime nonsmokers and among men
and women, separately. Heterogeneity of results across individual
studies was checked for using the Cochran Q test. If significant
heterogeneity was observed (p ! 0.10), we employed the Dersi-
monian and Laird random effects model to combine the results;
otherwise, a fixed effects model was used. We also constructed a
funnel plot to assess publication bias. We rated the quality of the
study using criteria from the US Preventive Services Task Force
and the National Health Service Centre for Reviews and Dis-
semination.14,15 A rating of ”good“ was assigned to studies in
which eight or more responses were positive, a rating of ”fair“ was
assigned to studies in which five to seven responses were positive,
and a rating of ”poor“ was assigned to studies in which fewer than
five responses were positive. All analyses were conducted using
Review Manager version 4.1 (Revman; The Cochrane Collabo-
ration; Oxford, England).

Results
NHEFS

In total, there were 1,861 adult participants in this
study. The mean age of the participants was 50 " 5.7
years; 47.1% (n # 876) were men, 9.4% (n # 174)
were African-Americans, and 37.2% (n # 693) were
active smokers. The mean systolic and diastolic BP
values were 133.8 " 20.2 mm Hg and 85.3 " 11.6
mm Hg, respectively (" SD). The mean BMI was

26.0 " 4.9 kg/m2. The clinical characteristics of the
study participants in the different FEV1 quintiles are
summarized in Table 1.

Overall, 19.1% (n # 355) of the study cohort died
during the follow-up period. Cardiovascular disor-
ders were listed as the principal causes of mortality
in 45.4% of the deaths (n # 161), ischemic heart
disease accounted for 76.4% of all cardiovascular
deaths (n # 123), and 9.3% of the cohort experi-
enced at least one hospitalization wherein cardiovas-
cular disorders were listed as the principal discharge
diagnosis (n # 173). Finally, 16.6% of the cohort
(n # 309) experienced a cardiovascular hospitaliza-
tion or mortality during the follow-up period.

In all cases, the risk of cardiovascular mortality and
hospitalization increased with decreasing FEV1. In
the weighted analysis, individuals in the lowest FEV1
quintile (quintile 1) had the highest risk of cardio-
vascular mortality (relative risk [RR], 3.36; 95%
confidence interval [CI], 1.54 to 7.34) compared
with those in the highest FEV1 quintile (quintile 5)
[Table 1]. The risk was slightly lower in FEV1
quintiles 2 and 3 (RR, 2.00, 95% CI, 1.03 to 3.89 for
quintile 2; RR, 2.22; 95% CI, 1.23 to 4.01 for quintile
3). The relationship between reduced FEV1 and
mortality from ischemic heart disease was even more
striking. Compared with FEV1 quintile 1, individuals
in quintile 5 had a greater than fivefold increase in
the risk of death from ischemic heart disease (RR,
5.65; 95% CI, 2.26 to 14.13) [Table 1]. Similar
findings were observed when we restricted the anal-
ysis to nonsmokers (Table 2).

Literature Review

The initial MEDLINE search produced 340
“hits.” The abstracts of all these articles were se-

Table 1—Relative Risk of Various Cardiovascular Events Across The FEV1 Quintile Groups (Weighted Analysis)*

Variables
p Value

for Trend‡
p Value

for Trend§

FEV1 Quintile†

1 2 3 4 5

Mean FEV1, % predicted 63 80 88 96 109
Cardiovascular mortality ! 0.001 ! 0.001 3.36 (1.54–7.34) 2.00 (1.03–3.89) 2.22 (1.23–4.01) 0.93 (0.39–2.25) 1.0
Cardiovascular hospitalization 0.024 0.049 1.69 (0.84–3.40) 1.44 (0.78–2.65) 1.60 (0.88–2.90) 0.99 (0.52–1.88) 1.0
Cardiovascular death or

hospitalization
! 0.001 ! 0.001 2.44 (1.37–4.33) 1.70 (1.08–2.67) 1.78 (1.18–2.70) 1.06 (0.62–1.82) 1.0

Mortality from ischemic
heart disease

! 0.001 ! 0.001 5.65 (2.26–14.13) 3.11 (1.38–7.03) 3.69 (1.50–9.06) 1.50 (0.54–4.20) 1.0

Hospitalization from ischemic
heart disease

0.103 0.182 1.52 (0.67–3.42) 1.39 (0.66–2.91) 1.25 (0.61–2.59) 0.95 (0.45–2.02) 1.0

*Data are presented as RR (95% CI) and have been adjusted for various factors including modified Framingham risk score for coronary heart
disease, age, smoking status, gender, diabetes, systolic and diastolic BP, cholesterol, BMI, race, and treated hypertension.

†In all analyses, quintile 5 is the referent.
‡Test of tread is not adjusted for any covariates.
§Test of tread is adjusted for covariates listed above.

1954 Clinical Investigations

Downloaded From: http://journal.publications.chestnet.org/ by a University of Arizona User  on 12/16/2012

Le fait de développer un TVO est un facteur de risque cardiovasculaire aussi 
important que le diabète



La présence d’une BPCO majore

• Mortalité cardiovasculaire X 3,36

• Mortalité coronarienne X 5,65

• Risque d'AVC lié à la BPCO (x 1,1 par 10 % de VEMS)

Zureik M, et al. Reduced Pulmonary Function Is Associated with Central Arterial Stiffness in 
Men. Am J Respir Crit Care Med 2001;164:2181-5.
Sin DD, et al. The Relationship Between Reduced Lung Function and Cardiovascular Mortality: A 
population-Based Study and a Systematic Review of the literature. Chest 2005;127:1952-9.



Quand est-ce que le risque cardiovasculaire est maximal?



Le risque d'événement cardiovasculaire est X10 dans les 30 jours suivant 
une hospitalisation pour une exacerbation sévère et persiste un an 

Etude EXACOS-CV

Pollack M. et al. Association Between Severe Cardiovascular Events and Time Following Exacerbations of COPD: Meta-analyses of EXACOS-CV Observational Studies From 8 Countries. Am J Respir Crit Care Med 
2024;209:A1865

EA sévère EA modérée



Peut-on agir sur ce risque
en traitant la BPCO?



Les CSI : bénéfice au delà du VEMS et des exacerbations
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Long term oxygen therapy (LTOT). Survival benefit of LTOT in COPD demonstrated in two studies in the early 1980s 
laid the foundation for long-term domiciliary management of hypoxemia. The Nocturnal Oxygen Therapy Trial 
(NOTT)(≥ 19 hours of continuous oxygen compared to ≤ 13 hours)(238) and the Medical Research Council (MRC)(≥ 15 
hours compared to no oxygen),(239), two RCTs in COPD patients with resting PaO2 ≤ 55 mmHg or < 60 mmHg with cor 
pulmonale or secondary polycythemia showed a survival benefit. No significant benefit of LTOT was found in patients 
with moderate desaturation.(240) 
 
Non-invasive positive pressure ventilation (NPPV). Recent meta-analyses(241,242)  have shown positive results of long-
term NPPV in patients with stable COPD. Although RCT results have being inconsistent on survival, larger trials with 
mortality as the primary outcome, enrolling patients with marked hypercapnia and applying higher IPAP levels 
demonstrated a reduction of mortality.(243,244)  
 
Lung transplantation and lung volume reduction surgery (LVRS). Because of the absence of randomized trials, 
observational data has been used to estimate the survival benefit of lung transplantation, relative to remaining 
“untransplanted.” The survival benefit of transplantation varied by disease group, with a 2-year expected benefit in 
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Thérapeutiques ayant démontré une baisse de la mortalité dans la BPCO

Pharmacologique

ICS-LABA-LAMA vs LABA-LAMA
IMPACT HR 0.72 (IC 0.53-0.99)

ETHOS HR 0.51 (IC 0.33-0.80)

BPCO symptomatiques avec 
EA fréquentes ou sévères

Non pharmacologique

Arrêt du tabac

Réhabilitation HR 0.58 (IC 0.35-0.99)

O2LD

VNI

Chir de réduction de volume

PAo2<55 mmHg 
(ou 60 mmHg et HTP/Polyglobulie) 

BPCO hospitalisé pour EA

Hypercapnie persistante à l’état stable

Table 3.6 GOLD 2023

Emphysème localisé et basse capacité à l’exercice



Thavendiranathan P. Primary prevention of cardiovascular disease with statin therapy. Arch Int Med. 2006
CTT Collaborators. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90 056 participants in 14 randomised trials of statins. Lancet. 2005;.
Ridker et al. Rosuvastatin to prevent vascular events in men and women with elevated c-reactive protein. NEJM. 2008
http://www.ncbi.nlm.nih.gov/pubmed/20167359

En prévention cardiovasculaire secondaire
Combien de patients à traiter par statine pour éviter un décès?

48?

83?

125?

161?

Perspective: efficacité des statines en prévention des décès selon le risque cardiovasculaire
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require substantial attention from providers, such as diabetes, heart failure, and neurological disorders. It is possible that
COPD is deprioritized by healthcare providers when patients present with multiple other acute and/or chronic comorbid-
ities. Additionally, the observed descriptive association between disease severity and delayed/very delayed triple therapy
may be confounded by other factors not examined. For example, differences in provider characteristics between patients
with prompt and delayed/very delayed triple therapy may be of interest for future studies given that delayed/very delayed
patients appear to be receiving more medications and seeing pulmonologists more frequently, thus suggesting that some
providers may be late in recognizing the need for treatment escalation, or that patients may be hesitant to change their
treatments.

Patients with delayed or very delayed triple therapy were more likely than prompt initiators to be female and covered
by Medicaid insurance. About 37% of delayed and 43% of very delayed patients had Medicaid, compared to 31% of
prompt patients. This difference may point to a number of socioeconomic factors and/or state-level coverage and
reimbursement policies that could negatively impact access and adherence to timely treatment following an exacerbation.
Though examination of such factors is outside the scope of this study, inequalities in healthcare access and outcomes
among COPD patients based on socioeconomic status and other demographics should be acknowledged and addressed.

The current findings are consistent with prior studies showing lower exacerbation risk and healthcare costs, including
prescription costs, among patients with prompt vs delayed initiation of any maintenance therapy after a COPD exacer-
bation, though few have specifically examined delayed triple therapy.16,24 This is also one of few studies to examine the
effects of 30-day increments of delayed triple therapy, as most earlier studies simply dichotomized patients into “prompt”
and “delayed” categories. Using 30-day increments, this study demonstrates that longer time to triple therapy after
a recent history of exacerbations resulted in greater odds of experiencing any subsequent exacerbation event, experien-
cing a severe event, and having a greater number of total events in the subsequent year. Each 30-day delay of triple
therapy also increases healthcare utilization and costs after the index event. Since the definitions of “prompt” and
“delayed” treatment employed in a research context may not always translate adequately to real-world practice,
demonstrating the incremental effect of time to triple therapy on clinical and economic outcomes offers a more useful
way to understand and estimate the risks associated with delaying triple therapy.

Figure 5 Adjusted mean number of COPD exacerbations (95% confidence intervals) during 12-month follow-up per 30-day delay of triple therapy. aP<0.001 for change in
number of exacerbations per 30-day delay; results from a negative binomial regression model controlling for age, sex, payer type, index exacerbation type (moderate vs
severe), urban residence, index year, baseline comorbidities and tobacco use, baseline exacerbations, baseline short- and long-acting maintenance therapy use, nebulizer use,
oxygen therapy, and number of COPD-related primary care provider and pulmonologist visits.

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 https://doi.org/10.2147/COPD.S347735
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PRIMUS: 
Un traitement par triple administré précocement après exacerbation diminue les EA

Tkacz J, et al. M. PRIMUS - Prompt Initiation of Maintenance Therapy in the US: A Real-World Analysis of Clinical and Economic Outcomes 
Among Patients Initiating Triple Therapy Following a COPD Exacerbation. Int J Chron Obstruct Pulmon Dis. 2022

Traitement dans les 30 jours
1,12 EA dans les 12 mois

Traitement à 1 an
1,8 EA dans les 12 mois

Nombre d’exacerbation en fonction du délai d’initiation



Figure 6 All-cause and COPD-related healthcare costs of Commercial/Medicare patients during 12-month follow-up. aP values apply to costs for all service categories and
total costs; bTriple therapy within 30 days after or on the index exacerbation date; cTriple therapy between 31 and 180 days after index exacerbation; dTriple therapy
between 181 and 365 days after index exacerbation.

Figure 7 All-cause and COPD-related healthcare costs of Medicaid patients during 12-month follow-up. aP values apply to costs for all service categories and total costs;
bTriple therapy within 30 days after or on the index exacerbation date; cTriple therapy between 31 and 180 days after index exacerbation; dTriple therapy between 181 and
365 days after index exacerbation.

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 https://doi.org/10.2147/COPD.S347735
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Tkacz J, et al. M. PRIMUS - Prompt Initiation of Maintenance Therapy in the US: A Real-World Analysis of Clinical and Economic Outcomes 
Among Patients Initiating Triple Therapy Following a COPD Exacerbation. Int J Chron Obstruct Pulmon Dis. 2022

PRIMUS: 
un traitement par triple précocement après exacerbation diminue le coût de prise en charge



Il n’y a plus de place pour les CSI-LABA dans le 
traitement de la BPCO

Si dyspnée

= LABA+LAMA

Chez quel patient proposer une triple?



Éléments à prendre en compte dans l’addition d’un CSI aux bronchodilatateurs de longue durée d’action 
(Figure 3.1, GOLD 2022)

Antécédent(s) d’hospitalisation pour exacerbation malgré un 
traitement par bronchodilatateur de longue durée d’action

≥ 2 exacerbations modérées par an malgré un traitement 
par bronchodilatateur de longue durée d’action

≥ 300 éosinophiles/µL 

Antécédent d’asthme associé

Les valeurs d’éosinophile sont variables dans le temps chez un même patient doivent être considérées comme un continuum
CSI: corticostéroides inhalés

Utilisation fortement 
recommandée de triple 
thérapie avec CSI



Éléments à prendre en compte dans l’addition d’un CSI aux bronchodilatateurs de longue durée d’action 

Pneumopathies à répétition

< 100 éosinophiles/µL 

Antécédent d’infection à mycobactéries

Les valeurs d’éosinophile sont variables dans le temps chez un même patient doivent être considérées comme un continuum
CSI: corticostéroides inhalés

Adjonction déconseillée 
de CSI au LABA-LAMA

Macrolide si tabagisme sevré



Éléments à prendre en compte dans l’addition d’un CSI aux bronchodilatateurs de longue durée d’action 
(Figure 3.1, GOLD 2022)

Utilisation fortement 
recommandée de CSI

Antécédent(s) d’hospitalisation pour exacerbation malgré un 
traitement par bronchodilatateur de longue durée d’action

≥ 2 exacerbations modérées par an malgré un traitement 
par bronchodilatateur de longue durée d’action

≥ 300 éosinophiles/µL 

Antécédent d’asthme associé

Une exacerbation modérée malgré un traitement par 
bronchodilatateur de longue durée d’action

Éosinophilie entre 100 et 300 /µL

Pneumopathies à répétition

< 100 éosinophiles/µL 

Antécédent d’infection à mycobactéries

Les valeurs d’éosinophile sont variables dans le temps chez un même patient doivent être considérées comme un continuum
CSI: corticostéroides inhalés

Utilisation recommandée 
triple thérapie avec CSI 
versus LABA-LAMA

Adjonction 
déconseillée de CSI
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Insuffisance respiratoire

Infarctus du myocarde

Causes de décès chez le patient BPCO

Cardiopathie ischémique

Jusqu’à un coronarien sur 3 est BPCO

BPCO

Goedemans L et al. Eur Respir Rev. 2020

BPCO = facteur de risque cardiovasculaire

OR décès X40 en post EA

Ne pas reconnaitre la BPCO sous jacente c’est priver le patient d’un traitement optimal


