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Projection of global mortality and burden 
of disease from 2002 from 2030

Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med. 2006 Nov;3(11):e442. doi: 
10.1371/journal.pmed.0030442. PMID: 17132052; PMCID: PMC1664601.

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



GOLD 25

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



Riacutizzazione di BPCO

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



Riacutizzazione di BPCO

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



TERAPIA INIZIALE DELLA BPCO

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



FOLLOW-UP 

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



PNE 2022

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



PNE 2022

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



PNE 2022

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



PNE 2022

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



Un rapido decline dello stato di salute ed un aumentato rischio di morte dopo la 
seconda riacutizzazione severa è stato osservato nelle settimane successive 

seconda riacutizzazione
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IMPATTO DELLE RIACUTIZZAZIONI SULLA MORTALITA’

Adapted from Suissa S et al. Thorax 2012; 67: 957–63
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Curve di sopravvivenza di Kaplan-Meier per gravità delle riacutizzazioni nei pazienti con BPCO: (1) nessuna 
riacutizzazione della BPCO; (2) pazienti con esacerbazioni acute di BPCO che richiedono visite ai servizi di 
emergenza senza ricovero; (3) pazienti con esacerbazioni acute di BPCO che richiedono un ricovero 
ospedaliero; (4) pazienti con riammissioni.

Elaborato da Fig.1

Curve di sopravvivenza di Kaplan-Meier per frequenza di riacutizzazioni in pazienti con BPCO: 
gruppo A, pazienti senza riacutizzazioni di BPCO; gruppo B, pazienti con 1-2 esacerbazioni acute di 
BPCO che richiedono una gestione ospedaliera; gruppo C, pazienti con >3 esacerbazioni acute di 
BPCO.

Questo studio mostra per la prima volta che le riacutizzazioni gravi di BPCO hanno un impatto negativo indipendente sulla 
prognosi del paziente.
Infatti, la mortalità aumenta con la frequenza e la gravità delle riacutizzazioni

Soler-Cataluña J.J. et al. Thorax. 2005;60(11):925-31.

Curve di sopravvivenza Kaplan-Meier per frequenza e gravità delle riacutizzazioni
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Glycopyrronium
Formoterol

Beclomethasone

Modulite

Umeclidinium
Vilanterol

Fluticasone Furoate

Ellipta

Glycopyrronium
Formoterol
Budesonide

Aerosphere
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FULFIL Trial: Once-Daily Triple Therapy in Patients with Chronic Obstructive
Pulmonary Disease

group (10%), but it was less common in the
FF/UMEC/VI group (2%) in the EXT
population up to Week 52.

For FF/UMEC/VI and BUD/FOR,
respectively, the incidence rates of on-
treatment SAEs in the ITT population up to
Week 24 were 5.4% and 5.7%, and the
most common on-treatment SAEs were
COPD exacerbation (1.3% and 2.3%) and
pneumonia (1.0% and 0.3%). There were 12
on-treatment deaths in this study (6 in each
treatment group), which was in line with
expectations for patients with advanced
COPD and multiple comorbidities. The
incidence rates of adjudicated on-treatment

nonfatal SAEs in the ITT population were
4.9% in the FF/UMEC/VI group and 5.2%
in the BUD/FOR group. Of these (for
FF/UMEC/VI and BUD/FOR, respectively),
COPD exacerbations (1.5% and 2.4%)
and pneumonia and/or respiratory tract
infection without COPD exacerbation (0.9%
and 0.3%) were the most common. An
overview of the rates of drug-related AEs
and SAEs is provided in the RESULTS section
of the online supplement.

The incidence of prespecified AESIs in
the ITT population was also investigated.
For FF/UMEC/VI and BUD/FOR,
respectively, cardiovascular effects were

reported by 4.3% and 5.2% of patients, and the
incidence of pneumonia was 2.2% and 0.8% in
the ITT population up to Week 24 (Table 4).

The incidence rates of on-treatment
SAEs in the EXT population were 10.0% in
the FF/UMEC/VI group and 12.7% in the
BUD/FOR group. In the EXT population
up to Week 52, for FF/UMEC/VI and
BUD/FOR, respectively, cardiovascular effects
as AESIs were reported by 8.6% and 10.0% of
patients, and the incidence rates of pneumonia
as an AESI were 1.9% and 1.8% (Table 4).

The incidence rates of major
cardiovascular events were 0.4% and 0.8%
in the ITT population up to Week 24, and
2.4% and 0.9% in the EXT population up to
Week 52, for the FF/UMEC/VI and BUD/FOR
groups, respectively. There were no clinically
significant differences between treatment
groups in vital signs, electrocardiograms,
Holter monitor findings, or laboratory values.
Population pharmacokinetic analyses showed
that systemic drug levels of FF, UMEC, and VI
after FF/UMEC/VI administration using a
single inhaler (triple therapy) were low and
within the range observed after dual therapy
(FF/VI and UMEC/VI) and monotherapy (FF,
UMEC, and VI) (7, 8).

Discussion

Our results show that once-daily
FF/UMEC/VI offered clinically meaningful
and statistically significant improvements at
Week 24 in lung function and health-related
quality of life compared with BUD/FOR.
The improvements in health-related quality
of life were reflected in the consistent
reduction in total symptoms measured
using the E-RS: COPD. At each 4-weekly
time point, FF/UMEC/VI demonstrated
greater symptom reduction than BUD/FOR.
At Week 24, clinically meaningful and
statistically significant reductions in
exacerbation rates for patients with COPD
were also observed with FF/UMEC/VI
compared with BUD/FOR. Importantly, the
benefits of FF/UMEC/VI on lung function,
health-related quality of life, and
exacerbation rate were sustained over
52 weeks in the EXT population. The
magnitude of the between-treatment
difference in SGRQ total score between
treatment groups at Week 52 failed to
achieve statistical significance, possibly due
to the smaller size of this subgroup. The lung
function findings reported here are in
keeping with the results of shorter studies of
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Figure 1. Mean change from baseline in trough FEV1 over (A) 24 weeks (ITT population) and (B) 52
weeks (EXT population). The bars indicate 95% CIs. BUD = budesonide; CI = confidence interval;
EXT = extension; FF = fluticasone furoate; FOR = formoterol; ITT = intent-to-treat; LS = least squares;
UMEC= umeclidinium; VI = vilanterol.
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the run-in period and were not artificially
required to withdraw medications. This
means that the study population may more
closely reflect the real-world population of
patients with COPD and increases the
generalizability of the study findings.
FULFIL was also designed to minimize data
loss by enabling data collection to continue
after treatment discontinuation. All SAE
reports were independently adjudicated, and
a chest radiograph was required for all
patients with suspected pneumonia or a
moderate/severe exacerbation, which

improved the characterization of safety
findings.

In this study, we compared an ICS/
LAMA/LABA (FF/UMEC/VI) combination
with an ICS/LABA (BUD/FOR) using
different dosing regimens (once daily vs.
twice daily) in different inhalers. The
aim of the double-dummy study design
was to mitigate some of these differences,
so the results reported are a direct
comparison of the products rather than
the addition of a LAMA to ICS/LABA.
However, there is evidence supporting

the value of incremental LAMA
therapy (4, 9, 14, 18). Two randomized,
3-month studies showed clinically relevant
improvements in lung function with
UMEC plus FF/VI compared with placebo
plus FF/VI in patients with moderate to
very severe COPD (9). The TRILOGY
study (14) showed that triple therapy
compared with ICS/LABA had a modest
benefit, with a reduction in exacerbations
and an improvement in health-related
quality of life; however, this benefit
appeared to wane as the study continued. A
post hoc analysis of four trials that assessed
UMEC or placebo plus ICS/LABA
(including the two studies described
previously) showed that triple therapy
improved lung function and health-related
quality of life and also reduced the risk
of exacerbations compared with ICS/
LABA (4). Of note, in FULFIL, the
benefits of FF/UMEC/VI over BUD/
FOR seem substantially greater and
more persistent than those seen in
the comparison of beclomethasone
dipropionate/formoterol/glycopyrronium
bromide with beclomethasone
dipropionate/formoterol (14). This could be
due to the advantages of once-daily versus
twice-daily dosing, the differences in the
individual components, or a combination
of the two. Further study is needed to
clarify the drivers of these differences.

The results of the FULFIL study
demonstrated the clinical value of triple
therapy using FF/UMEC/VI compared with
dual BUD/FOR therapy for symptomatic
patients with advanced COPD who are
at risk of exacerbations. Once-daily

Table 3. Annual COPD Exacerbation Rates (Intent-to-Treat and Extension Populations)

Up to 24 wk (ITT Population) Up to 52 wk (EXT Population)
FF/UMEC/VI

100/62.5/25 mg (n = 911)
BUD/FOR

400/12 mg (n = 899)
FF/UMEC/VI

100/62.5/25 mg (n = 210)
BUD/FOR

400/12 mg (n = 220)

Population, n 907 892 210 219
Moderate and severe

exacerbations
Mean rate 0.22 0.34 0.20 0.36
Ratio (95% CI); P value 0.65 (0.49–0.86); 0.002 0.56 (0.37–0.85); 0.006
Reduction in rate, % (95% CI) 35 (14–51) 44 (15–63)

Mild, moderate, and severe
exacerbations

Mean rate 0.25 0.39 0.22 0.40
Ratio (95% CI); P value 0.65 (0.50–0.84); ,0.001 0.55 (0.37–0.81); 0.003
Reduction in rate, % (95% CI) 35 (16–50) 45 (19–63)

Definition of abbreviations: BUD = budesonide; CI = confidence interval; COPD= chronic obstructive pulmonary disease; EXT = extension; FF = fluticasone
furoate; FOR = formoterol; ITT = intent-to-treat; UMEC = umeclidinium; VI = vilanterol.
Ratios and P values are calculated for FF/UMEC/VI versus BUD/FOR.
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Figure 2. Mean change from baseline in 4-weekly Evaluating Respiratory Symptoms in COPD
total score (intent-to-treat population). The error bars indicate 95% CIs. BUD = budesonide; CI =
confidence interval; FF = fluticasone furoate; FOR = formoterol; LS = least squares; UMEC =
umeclidinium; VI = vilanterol.
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IMPACT (all-cause mortality)
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