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Introduction
The 2010 Congress of the European Respiratory Soci-
ety (ERS) took place in September in Barcelona, Spain.
As part of the wide range of issues and topics in respi-
ratory disease and lung health covered at this year’s
Congress, several educational sessions and research pre-
sentations were focused on chronic obstructive pul-
monary disease (COPD).

This report summarizes some of the highlights of the
COPD-related material presented at the ERS 2010
Congress. The material encompasses a broad range of
themes, including pathophysiology, predictors of prog-
nosis, classification systems, comorbidities, treatment
and monitoring.

THEME 1: COPD Diagnosis
From a Canadian perspective, one of the most interest-
ing pieces of research related to COPD diagnosis was
presented as a poster at the 2010 Congress. Canadian
researchers presented the results of a survey adminis-
tered to Canadian family physicians to assess their com-
fort in diagnosing COPD, and to prospectively assess
their COPD practice patterns.1 The survey involved
166 Canadian family physicians, who recorded a total of
3,275 patient visits between May and July, 2009. As
shown in Figure 1, a large proportion (43%) of the sur-
veyed physicians indicated that they were somewhat to
not at all comfortable in diagnosing COPD. In addi-
tion, 52% were somewhat to not at all comfortable dif-
ferentiating between asthma and COPD. The
researchers concluded that these findings suggest a need
for greater physician awareness, education and compe-
tency in the diagnosis of COPD.

These findings may not be surprising, given some of
the other discussions that took place at ERS 2010 re-
garding the differentiation between asthma and COPD.
Even among experts in respiratory medicine, there is
considerable debate as to whether these are, in fact, dis-

tinct clinical entities, two separate manifestations of
similar underlying pathology, or some combination
thereof. An entire symposium was dedicated to this
question, with presentations from several leading ex-
perts in the field.2-4 No consensus has yet been reached,
but there is increasing evidence showing similarities in
asthma- and COPD-related immunity and genetics and
that the current categorization of patients to asthma or
COPD based on clinical-trial findings does not reflect
the reality of patient phenotypes. The patients enrolled
in clinical trials, due to stringent inclusion and exclu-
sion criteria, represent only an estimated 5% of COPD
patients and 6% of asthma patients. As such, the abil-
ity to distinguish between the two entities using evi-
dence-based medicine is problematic.

An Austrian study presented at ERS 2010 also shed
some light on the diagnosis of COPD by primary-care
physicians.5 In this study, the investigators attempted
to assess the feasibility of standardized spirometry in a
random sample of primary-care offices. The response
rate of these offices was only 50%. Of the 9,212 patients
who attended the 30 responding offices, only 13%
(1,230 patients) agreed to participate in spirometry. Of
these patients, only 63% provided measurements in ac-
cordance with American Thoracic Society (ATS) crite-
ria. The investigators concluded that, due to the low
participation rate and low rate of spirometry meeting
quality criteria, the primary-care office might not be ap-
propriate for COPD case finding.

THEME 2: The Need for Better Reference 
Equations in Classification of COPD
A recurring theme at ERS 2010 was that there is a
need for better reference equations for determining
predicted lung function.6-8 In a special symposium
entitled “Unravelling the Natural History of Pul-
monary Function and COPD,” two presenters ex-
plained that existing reference equations are derived
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from a limited pool of patients and have limitations
for certain other populations, including the elderly,
the very young and those of some ethnicities.6,7 The
need for better predictive equations is illustrated by
the fact that there were five new equations presented
at ERS 2010 alone.

The observations from this symposium were also
supported by a poster presented by Canadian investi-
gators at the Congress. Dr. Anthony D’Urzo et al at-
tempted to describe how closely the decision logic of

various spirometry interpretation algorithms conforms
to guideline-defined spirometric diagnosis of asthma
and COPD.8 The algorithms were identified through
a comprehensive literature search. The researchers ob-
served considerable variation among the different al-

gorithms and concluded that these variations could
have important clinical implications, including disease
misclassification.

THEME 3: Predictors of Disease Course in COPD 
A considerable amount of research presented at ERS
2010 dealt with predictors of disease course in COPD.
Perhaps the most important of this research involved
the three-year findings from the Evaluation of COPD
Longitudinally to Identify Predictive Surrogate End-
points (ECLIPSE) study.9-11 Some of the study results
were also published in the New England Journal of Med-
icine in September, 2010.12

ECLIPSE was a three-year, prospective, observa-
tional study conducted in 12 countries in Europe and
North America. The objectives of the study were to de-
fine COPD subtypes, to define parameters that predict
disease progression, to acquire data to correlate bio-
markers and clinically relevant endpoints, and to iden-
tify novel genetic factors. The study enrolled a total of
2,164 COPD patients, aged 40-75 years, with a history
of more than 10 pack-years smoking, FEV1 < 80% pre-
dicted, and FEV1:FVC ≤ 0.7 post bronchdilator. In ad-
dition, there were 337 controls who were smokers or
ex-smokers and 245 controls who were never smokers. 

The investigators reported that, although the mean
Medical Research Council dyspnea scale, six-minute
walk distance, St George’s Hospital Respiratory Ques-

FIGURE 1. Comfort Level Diagnosing Asthma and COPD1
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tionnaire for COPD patients (SGRQ-C) and exacer-
bation rate increased with increasing COPD severity
(GOLD stage II to IV), they found that there was con-
siderable variation for each outcome among individu-
als within a given GOLD stage. They therefore
concluded that disease severity cannot be fully charac-
terized using FEV alone. 

With respect to disease phenotypes, the researchers
studied frequent exacerbators (≥ 2 severe events/year),
those who had rapid lung function (FEV1) decline 
(> 60 mL/year), those who were bronchodilator re-
sponders and those with COPD associated with sys-
temic inflammation.

In the analysis of frequency of exacerbations, while
associated with severity (Figure 2), the researchers re-
ported that the best predictor, by far, was a prior exac-
erbation. The rate at which exacerbations occur reflects
an independent susceptibility phenotype, which has im-
plications for developing exacerbation-prevention
strategies across the entire spectrum of disease severity.

In terms of lung function decline, the ECLIPSE in-
vestigators reported that the rate of decline varied con-
siderably in COPD subjects and that a significant
proportion of subjects actually had improved lung func-
tion over three years. They did not identify any clinical
characteristics that permitted detection of rapid declin-
ers, including severity of COPD. They concluded that
rate of FEV1 decline is a marker of disease activity, dis-
tinct from markers of disease severity.

The ECLIPSE study also showed that bronchodila-
tor responders were not a useful phenotype, as those ini-
tially identified as responders became non-responders
and vice-versa. 

For systemic inflammation, the researchers analyzed
36 potential biomarkers from blood and sputum, in-
cluding WBC, neutrophils, high-sensitivity C-reactive
protein (hsCRP), IL-6, IL-8, fibrinogen and TNFα. In
general, the levels of these biomarkers increased from
non-smokers to smokers to COPD patients with in-
creasing GOLD stage. However, once again, individu-
als within each group showed considerable variation
independent of smoking status and disease severity. The
researchers identified some biomarkers that were associ-
ated with occurrence of exacerbations: surfactant pro-
tein-D (SP-D), chemokine ligand-18 (CCL18/PAR C),
fibrinogen and hsCRP. 

Other research. In addition to ECLIPSE, much
other research presented at ERS 2010 also looked into

predictors of disease course and prognosis. Several stud-
ies, for example, attempted to identify predictors of
mortality among patients admitted for an acute exacer-
bation of COPD. For example, a French study analyzed
1,142 such patients.13 The investigators identified age,
bronchiectasis, the number of admissions for COPD

acute exacerbation in the 12 months preceding the re-
cruitment admission, recent systemic treatment with
corticosteroids, and long-term oxygen inhalation ther-
apy as significant predictors of mortality.

A Belgian study of 145 patients hospitalized with an
exacerbation of COPD showed that muscle weakness
and the ADO index are significant predictors of pro-
longed hospital stay.14

A Spanish study involving 163 patients admitted for
a COPD exacerbation (and who had not died during

FIGURE 2. ECLIPSE Results: Association of
Disease Severity with Frequency/Severity of
Exacerbations in COPD9
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admission) showed that age, degree of baseline dysp-
nea, and number of admissions the previous year were
all strong predictors of mortality.15 The report showed
that the risk of death within two years after discharge is
doubled for each increase of level of dyspnea severity at
the time of admission.

One of the factors identified in these studies, oxygen
dependence, was examined in greater detail by a group
of Swedish researchers.16 Of note, they found that,

while men and women with oxygen dependence were
at significantly higher mortality risk, the relative risk
was far higher for women than for men. For example,
the standardized mortality ratio (SMR) for dying of
COPD-related causes (relative to the general popula-

tion) was 292.2 for women and 155.4 for men. For
dying of heart failure (again, relative to the general pop-
ulation), the SMR was 9.2 for women and 4.1 for men.
The SMR for death from all causes was 12.0 for women
and 7.4 for men. 

Another common topic of discussion at ERS 2010
was the increased risk of cardiovascular (CV) disease
among patients with COPD, and the impact this has
on the course of COPD.

One presenter discussed how spirometric data have
been collected in the well known Framingham Heart
Study since the 1940s.17 This has allowed researchers
to examine lung function in the context of CV disease
and other CV risk factors. Some of the findings that
have been presented over the years include the fact that
the rate of FEV1 decline among smokers can be nor-
malized if the individual quits smoking before the age
of 30 years. If the individual quits after age 40, the de-
cline is attenuated, but remains worse than for those
who never smoked.

Framingham researchers have also found that higher
blood-sugar levels are correlated with decreased lung
function. Another COPD-related finding from the
Framingham database is that CRP is the only bio-
marker correlated with COPD in multivariate analysis.
Future directions for research with the Framingham
data include a search for genotype-phenotype correla-
tions. The Framingham genetic database is very large,
now spanning three generations. To date, researchers
have already identified several single nucleotide poly-
morphisms (SNPs) associated with lung function; the
presence of each SNP is correlated to an approximate
50-75 mL reduction.

The impact of CV disease in COPD was also inves-
tigated by a Canadian group who presented their find-
ings at ERS 2010.18 These researchers sought to
determine whether CV risk factors and underlying CV
disease negatively impact length of hospital stay and re-
admission rate for exacerbations of COPD. They found
that, of the 128 patients hospitalized for COPD exac-
erbations (283 admissions), CV comorbidities were
common. In total, 44% had CV risk factors, 49% were
taking CV medications, 30% had ECG abnormalities
and 43% had diagnosed CV disease. The study showed
that CV comorbidities contribute to prolonged hospi-
tal stay, causing the researchers to conclude that such
comorbidities need to be actively addressed and man-
aged during hospital admission for AECOPD. 

FIGURE 3. Improvement in Morning Activities
(CDLM) with Budesonide + Formoterol20
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THEME 4: New Research in COPD Management 
The ERS 2010 meeting saw a wealth of new research in
COPD management presented. This included research
with well known, existing therapies and with novel,
emerging therapies.

Established medications. Among the research pre-
sented which focused on existing medications were data
from a group of American investigators who examined
outcomes for COPD patients who had a COPD-re-
lated emergency-department visit (ED) or hospitaliza-
tion. The investigators compared outcomes among
patients who subsequently received combination in-
haled corticosteroid and long-acting beta-agonist (ICS
+ LABA) treatment vs. those who received any other
medical therapy.19

They reported that, after adjusting for baseline dif-
ferences, the ICS + LABA combination (fluticasone +
salmeterol) was associated with 21% significantly lower
risk of any COPD exacerbation (p < 0.05) and 35% sig-
nificantly lower risk of ED visit or hospital admission 
(p < 0.05). The time to any COPD event was signifi-
cantly longer for the group receiving ICS + LABA
combination. Furthermore, the adjusted median
COPD-related monthly costs were significantly lower
for the ICS + LABA group.

Another interesting finding with respect to ICS +
LABA combination therapy for COPD was presented
by a German-led group at ERS 2010.20 Welte et al used

a new questionnaire, the Capacity of Daily Living dur-
ing the Morning (CDLM), to assess the effects of treat-
ment on ability to perform morning activities of daily
living. They presented findings from two studies using
this instrument. They found that the formoterol +

budesonide combination was associated with a clinically
significant improvement on the CDLM (Figure 3). An-
other ICS + LABA combination, fluticasone + salme-
terol, was also associated with improvement on the
CDLM, but this improvement did not reach clinical
significance.

FIGURE 4. Aclidinium Bromide and Lung Function (2-hour Post-dose) in COPD22
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Another study presented at ERS 2010 compared
therapy with salmeterol vs. tiotropium in 7,376 patients
aged > 40 years with more than 10 pack-years smoking
history, an FEV1 < 70% predicted and more than one
exacerbation in the previous year.21 The investigators
reported that, compared to salmeterol, tiotropium ther-
apy was associated with a longer time to first exacerba-

tion (hazard ratio [HR] 0.83, p = 0.0001); lower risk of
premature cessation of therapy (HR 0.88, p = 0.024);
and a lower risk of hospitalization for exacerbation (HR
0.72, p < 0.0001). 

Novel agents. Evidence with many new and emerg-
ing agents was also presented at ERS 2010. The two of

these agents with the best-developed clinical trial port-
folio were roflumilast (an oral, highly selective phos-
phodiesterase 4 [PDE-4] inhibitor) and aclidinium
bromide (a long-acting muscarinic antagonist).

An encouraging trial for aclidinium investigated its
effects on resting lung function.22 The study was de-
signed to assess the effects of a 200-µg, once-daily dose
on resting lung function at the end of the dosing in-
terval, as well as on dyspnea and quality of life. The
study enrolled 181 patients, who were treated with acli-
dinium or placebo for six weeks. As shown in Figure
4, active treatment resulted in significant improvements
in several indicators of lung function. Aclidinium also
significantly improved dyspnea scores, but no treat-
ment differences were observed in terms of use of res-
cue medication.

The data presented with roflumilast are also com-
pelling. One poster showed pooled efficacy data from
two replicate, randomized, placebo-controlled, double-
blind, multicentre trials in COPD patients with severe-
to-very severe airflow obstruction, a history of
exacerbations and chronic bronchitis.23 As shown in
Figures 5 and 6, the rate of exacerbations for patients
treated with roflumilast was significantly lower than

FIGURE 5. Effect of Treatment with Roflumilast 500 µg or Placebo on 
Rate of Moderate or Severe Exacerbations in COPD23
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placebo overall regardless of which baseline therapy it
was added to.

The safety profile of roflumilast was also presented at
ERS 2010, in terms of the results of a pooled analysis of
14 clinical studies involving 12,054 patients (more than
6,000 of whom received roflumilast).24 The overall in-
cidence of adverse events (AEs) (62.8% and 67.2%) and
serious AEs (14.2% and 13.5%) were reported to be
similar with placebo and roflumilast, respectively. The
investigators did, however, note a difference in terms of
weight changes, with roflumilast being associated with
a -2.14 kg difference (p < 0.0001). This weight loss was
most pronounced during the early (< 4 weeks) portions
of the studies. Approximately two thirds of the weight
loss was attributed to fat mass, and there was no signif-
icantly increased risk for weight loss among patients
with low body mass index (BMI) at baseline. 

Another interesting finding with roflumilast pre-
sented at ERS 2010 was that this agent is associated
with a significant decrease in glucose levels compared
to placebo among patients with type 2 diabetes.25

The encouraging findings to date with roflumilast
were also discussed in another symposium, entitled “A
Deeper Look into COPD.” Dr. Peter Barnes, one of
this session’s presenters, pointed out that roflumilast,
which works by reducing systemic inflammation, oper-
ates through a mechanism of action that is distinct from
other COPD therapies.26 This systemic effect, he said,
makes roflumilast the first lung-specific anti-inflam-
matory medication.

Older therapy, new findings. Two studies presented
at ERS 2010 investigated the possible disease-modi-
fying potential of the macrolide antibiotic,
azithromycin, in COPD.27,28 A randomized, double-
blind, placebo-controlled study conducted by a Dan-
ish group involved the administration of azithromycin
500 mg once daily for three days every month over 
36 months to 575 patients with moderate to severe
COPD.27 While the investigators did not observe any
differences in terms of pulmonary function,
azithromycin-treated patients had significantly fewer
exacerbation days (at home or hospitalized) and sig-
nificantly lower use of antibiotics and systemic
steroids. These did not, however, translate into signif-
icant differences in terms of quality of life. 

Another azithromycin study, by a Spanish group, was
designed to determine whether chronic treatment with
azithromycin (500 mg tid for 12 months) reduces the

incidence of exacerbations, hospital admissions and days
of hospital stay in patients with severe COPD.28 In this
much smaller study (n = 24), the investigators found
that long-term daily azithromycin therapy significantly
reduced the number of respiratory exacerbations, hos-
pital admissions and days of hospital stay.

THEME 5: COPD Monitoring 
Several studies presented at ERS 2010 attempted to
elucidate novel ways to monitor COPD and response
to therapy. Among these was a Canadian study evalu-
ating the utility of a new tool—the three-minute, con-
stant-pace shuttle walking test—to assess exertional
dyspnea.29

The study was a randomized, controlled trial with a
two-period crossover design. It involved 18 patients with
GOLD stage II-III COPD, who were pre-treated with
ipratropium bromide 500 µg or placebo and assessed
with the three-minute test. The investigators reported
that, in comparison to placebo, there was a statistically
significant reduction in Borg dyspnea score with iprat-
ropium during the walking test at 2 minutes, 2.5 minutes

What’s New in COPD?
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and 3 minutes. They therefore concluded that this test
was responsive to detect reductions in dyspnea following
acute bronchodilation in COPD patients.

Conclusions
The annual meeting of the ERS—along with other
major meetings like it—continues to be an important
source of information for healthcare professionals in-

terested in the management of patients with respiratory
diseases. The 2010 ERS Congress offered a wealth of
clinical-trial information and expert discussion on the
diagnosis, classification, treatment and monitoring of
COPD. For more information on the data presented in
this summary, or for more information about other re-
search presented at ERS 2010, visit the Congress web-
site at www.erscongress2010.org. 
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