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Letter from the Editor
Dear Reader,
This year’s European Respiratory Society (ERS) Congress
in Madrid was, as always, the place to be to get the most
recent updates in important areas of pulmonary diseases.
A large observational study from Denmark showed
that chronic obstructive pulmonary disease (COPD)
patients treated with ß-blockers did not only have fewer
hospitalisations but also a lower total mortality compared
with COPD patients treated with other antihypertensive
drugs.
Different studies have shown that e-cigarettes are not
successful aids for smoking cessation. In most cases,
e-cigarettes lead to dual use: smokers consume e-cigarettes
in addition to conventional cigarettes. Prof. Jørgen Vestbo
(member of the ERS Tobacco Control Committee; University
of Manchester, UK) summarised the ERS position towards
vaping: a clear “no” to all vaping devices.
Results from the INBUILD trial show that nintedanib
slowed lung function decline in patients with interstitial
lung disease other than IPF by 57% across the overall study
population over 52 weeks. Up to now, there are no treatment
options for patients with non-idiopathic pulmonary fibrosis
disease.
If you have not been able to experience these aspects of the
ERS yourself, this report will outline the most significant
advancements discussed at the conference, and practical
advice disseminated there. Besides the topics indicated
above, interesting findings regarding pulmonary embolism
and pulmonary hypertension are also discussed. So, we
hope that you will enjoy reading this Conference Report!
Kind Regards,

Prof. Richard Dekhuijzen

Prof. Richard Dekhuijzen
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INTERVIEW

Prevention is Better than Cure
Interview with ERS president
Prof. Tobias Welte, MD, PhD
conducted October 2019 by Dr Susanne Kammerer

Prof. Tobias Welte is president of
the European Respiratory Society
(ERS) and head of the Clinic for
Pneumology, Medical University
Hannover, Germany.

Prof. Welte, why did you choose prevention
as this year’s main theme for the ERS
congress?
Simply said, in my opinion, the best disease
is the one you will never get. As Hippocrates
declared 3000 years ago, “prevention is always
better than cure”. We are increasingly aware of
the fact that many chronic respiratory diseases
start in childhood and that early life events are
predictors for later life. Hence, with this new
perspective we have to invest in prevention to
avoid damage. This is not only necessary during
childhood, but also throughout the lifetime.
Preventive measures are less expensive than
treatment of advanced disease.

but we do not invest in smoking cessation.
In for example Germany, smoking cessation
activities are not paid for by the health care
insurance, while on the other hand a 100.000
euro medication in oncology is paid for without
hesitation. We absolutely have to change this
approach.
Secondly, every human being has to breathe air.
Air pollution is a major risk factor for chronic
lung disease, although the exact mechanisms
of lung damage are not known. Therefore, we
have to invest in research to better understand
these mechanisms. Nonetheless, it is evident
that a Respiratory Society has to advocate for
cleaner air.
Thirdly, infectious disease plays a major role
in lung diseases either as an acute disease
like pneumonia or as a driver of nearly all
chronic respiratory diseases. We know that
vaccination is a very effective tool to reduce
the number of infectious disease episodes and
that vaccination is recommended for everyone
suffering from chronic lung disease. However,
thus far vaccination rates all over Europe are
low and far away from what I would expect.

Concerning new drugs, what is the most
interesting that you have heard at this
congress?

What are your focused activities with
regard to prevention?

There are a number of new developments in
different fields of respiratory medicine. Longterm data about the efficacy of biologicals in
severe asthma are presented here in Madrid,
showing a tremendous effect on symptoms,
exacerbation rate, and health-related quality of
life. These drugs are certainly a game changer
for numerous patients with severe asthma.
Many of my patients tell me that they now have
an entirely different life. This is truly exciting.

Of course, smoking cessation is still important
as the rate of smokers all over the world remains
stable at approximately 30%. It is a shame that
we invest large sums into expensive treatments,

We also have new drugs for rare diseases, for
example interstitial lung disease, for which no
treatment was available for 50 years. Currently,
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an increasing number of new drugs are being
developed for this disease and many new studies
have been presented here, which is excellent.
Last but not least, new antibiotics are available.
We certainly did not expect this ten years
ago. At this time antibiotic resistance seemed
to increase faster than new anti-infectives
could be developed. This changed now that
“designed” antibiotics are close to be introduced
into the market, as a consequence of a better
knowledge about pathogen biology. These very
sophisticated products are presented here at
the ERS congress. Moreover, new vaccines are
presented here, some of them for diseases for
which no treatment was available before, for
instance RS virus infection or tuberculosis.

What are your future goals as ERS
president?
My future goals are and will always be
focused on better patient care. From a broader
perspective, I believe that we have to listen to
patients about their priorities in diagnostics and
treatments. Likewise, we need to focus more on
early life events to address diseases earlier after
their initiation. In my opinion, we focus too much
on late disease stages and advanced disease.
In addition, the focus is too much on medical
treatment, still non-pharmacological treatment
like smoking cessation, exercise activity, and
vaccination has to be implemented better into
our clinical practice.

With many online possibilities these days,
is it still worth to visit ERS in person?
Of course, I am really excited about all the new
possibilities new media offer like webinars,
online conferences and so forth. However, the
ERS conference is more than solely a scientific
and educational conference. It is an important
communication platform. Once a year we have
to meet each other, because direct inter-human
communication is definitely not replaceable.

Holistic View on Asthma
Written by: Prof. Zuzana Diamant
Skåne University Hospital Lund, Sweden; Charles University and Thomayer Hospital, Czech Republic; and University Medical Center Groningen, the Netherlands.
Apart from academic affiliations, Zuzana Diamant acts as Executive Medical and Scientific Director of Respiratory & Allergy at QPS-NL, a CRO that conducts
early phase clinical studies for biotech and pharma companies. In the past 3 years, she received honoraria/consultancy fees from ALK, Aquilon, Acucort,
AstraZeneca, Boehringer-Ingelheim, Gilead, HAL Allergy, MSD, and Sanofi-Genzyme.

In the past 15 years, striking progress has been made in
our understanding of the mechanisms underlying chronic
inflammatory airway disease as well as the predisposing
and interfering factors. These insights have resulted in a
more holistic and personalised approach to the diagnosis
and management of chronic inflammatory airway
diseases including their comorbidities. At the annual
congress of the European Respiratory Society (ERS), held
in Madrid from 28 September–2 October, several novel
data on different topics within the respiratory field have
been presented in a variety of lectures, hot topic sessions,
and special symposia. This review will focus on the latest
developments in the field of asthma and its management
including some highlights of ERS 2019.

In- and outdoor air pollution: respiratory health
concern
The effects of air pollution and subsequent climate change
on human health are increasingly worrisome. Undoubtedly,
the expanding urbanisation, industrialisation, (air) traffic,
and other human outdoor activities account for the massive
emission of particulate matter (PM) and several pollutants,
such as carbon dioxide, methane, nitrous oxide, as major
causes of the greenhouse effect, global warming, and climate
change [1]. Specifically, air pollution and global working may
both directly and indirectly affect the respiratory system,
while the allergenicity of some plants is being promoted;
for example, due to changed allergen composition or longer
pollen seasons [2].
Apart from the harmful outdoor substances, indoor
pollutants should not be overlooked. The latter include
household cleaning products [3], tobacco smoke (including
e-cigarettes vaping), gas cooking, open fireplaces, woodburning stoves, and waste-incinerators. Apart from inflicting
serious respiratory diseases including COPD, lung cancer,
and upper respiratory tract diseases, constituents of tobacco
smoke can also induce or worsen asthma at young age [4,5].

Based on their negative health effects addressed by an ERS
task force [6], the ERS recently denounced e-cigarettes in an
official statement.
Furthermore, the ERS 2019 dedicated a large session—
including 77 posters—to air pollution. Several research
groups across the world reported on various aspects and
components of air pollution on respiratory health in both
paediatric [7,8] and adult populations [9]. Specifically,
there were several reports on detrimental effects of PM
and wood stoves on the airways [10,11]. Using different
statistical approaches, Dr Alicia Guillien (Université Grenoble
Alpes, France) and colleagues studied the association of
several aspects of the exposome (i.e. totality of human
environmental and lifestyle exposures) on lung function
parameters in adults with asthma (who participated in the
EGEA2 study 2003–2006) [9]. They found that some urban
and air pollutant factors are associated with lower lung
function. Interestingly, a Portuguese study investigated the
effects of an inflammatory diet (assessed by the dietary
inflammatory index [DII]) on asthma characteristics and
outcomes in association with indoor pollution in children
[12]. They found that an inflammatory diet increases the risk
of asthma for both PM2.5 (OR 1.67; 95% CI 1.03–2.73) and
PM10 (OR 1.75; 95% CI 1.07–2.87) levels, highlighting the role
of the diet’s inflammatory characteristics in modulating the
effects of indoor pollution on asthma risk.
In addition to a plethora of reports on detrimental health effects
associated with air pollution, there were also presentations on
initiatives and programmes to educate stakeholders and raise
awareness to improve the environment and promote fresh air [13].
The bottom line is that nationwide programmes are needed
to attract and keep the attention of all stakeholders on
this burning matter in the joint effort to try and revert the
devastating effects of air pollution and climate change on
the environment and human health.

Holistic View on Asthma
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Microbiome: macro impact
The importance of a well-balanced microbiome to warrant
a good health status is increasingly recognised. Recently, Dr
Pirkka Kirjavainen (National Institute for Health and Welfare,
Finland) and colleagues published on the impact of both the
external and internal microbiome and their major role in the
modulation of asthma, allergy, and associated conditions:
i.e. disease-promoting or disease-protecting [14]. At the
ERS 2019, Prof. Markus Ege (Ludwig-Maximilians-University
of Munich, Germany) reported on the environmental
microbiome and its links to allergies, and Dr Hermelijn Smits
(Leiden University, the Netherlands) commented on the
links between exposure to helminth parasites and asthma
development [15]. Interesting new data came from a study
investigating severe asthma phenotypes using induced
sputum microbiome profiles of a subset of patients from
the U-BIOPRED adult cohort, and cluster-wise stability was
assessed after 12–18 months of a prospective follow-up
[16]. Based on the microbiome from induced sputum, the
researchers were able to identify 2 distinct severe asthma
phenotypes. In addition, they found a relative stability
of the microbiome-driven phenotypic clusters over time
underscoring its potential for precision medicine approaches.

Fundamental changes in GINA2019
Risk reduction and prevention
The recently updated GINA guidelines include some fundamental changes focusing on risk reduction and prevention
(i.e. reducing exacerbations associated with accelerated lung
function decline and prevention of adverse events associated
with overuse of corticosteroids), as well as further implementation of precision medicine guided by biomarkers [17].
Based on emerging evidence that severe exacerbations
can also occur in patients with milder disease, GINA2019
now recommends symptom-triggered controller therapy to
be combined with rescue medication in treatment steps 1
and 2. This recommendation is based on data coming from
large clinical studies (e.g. SYGMA, START) showing superior
disease control with inhaled corticosteroids (ICS) added to
as-needed relievers (short-acting beta-agonists [SABA])
or combinations with ICS/LABA as needed compared with
SABA only in patients with mild asthma [18,19]. This may
implicate that, for example, in cases of seasonal house dust
mite (HDM)-driven (intermittent or mild persistent) asthma,
patients should no longer be prescribed as-needed relievers
only [17]. Potentially, this “prevention-focused approach”
6
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might shift the place of allergen immunotherapy (presently
on step 4 for eligible patients) to earlier treatment steps;
however, this is still a point of debate.
Based on increased awareness of the (serious) side effects
of corticosteroids, GINA2019 advocates lower doses of
ICS as preferred regimen across all treatment steps, while
implementing add-on controllers or biologics at the distinct
treatment steps in selected patient populations.
At the ERS2019, some post-hoc analyses of the SYGMA
studies were presented, underscoring the benefits of asneeded budesonide/formoterol treatment versus terbutaline
prn only on several clinical outcomes in patients with mild
asthma [20,21]. In addition, several studies of targeted
therapies with biologicals (e.g. mepolizumab and dupilumab)
showed corticosteroid-sparing effects in selected patients
with severe asthma in addition to improving disease control
and/or lung function [22-24].
Towards precision medicine
GINA2019 continues to recognise that asthma, in many
cases, may appear to be “difficult-to-treat” because of a
wrong diagnosis or the presence of modifiable factors (or:
treatable traits) including poor adherence, incorrect inhaler
technique, smoking, or comorbidities, which should be proactively assessed [17].
In line with the advocacy for the implementation of precision
medicine into clinical practice [25]—which more recently has
been further extended with treatable mechanisms [26]—
these principles are now increasingly being incorporated into
the concurrent guidelines [17].
Indeed, GINA2019 underscores the presence of several
clinical phenotypes (i.e. asthma with late-onset, allergic, and
non-allergic asthma, asthma with obesity, and asthma with
persistent airway flow limitation) that might require a different
approach. Despite not recognising a strong relationship
between specific pathological features and particular clinical
patterns or treatment responses, GINA2019 proposes
treatment algorithms (based on composite biomarkers) to
assess and manage difficult-to-treat and purely refractory
(i.e. severe) asthma and to predict the response to type
2-targeted treatment options for uncontrolled severe
asthma (step 5) with or without comorbidities such as
allergy, atopic dermatitis, and/or nasal polyps [17]. At the
ERS2019, a session was dedicated to the management of
severe asthma with highlights from the recently published

ERS/ATS guideline including (GRADE) evidence-based
treatment algorithms –some of which slightly differ from
those presented in GINA2019 due to different methodologies
and a different expert panel [17,27].

mHealth supports adherence and self-monitoring
Despite several innovative treatment options, patient
education and treatment adherence continue to call for
attention. At the ERS2019, several insightful reports on
treatment adherence have been presented showing an
overall low adherence to inhaled controlled–according
some studies as low as 43% [28]. In contrast, combining
data from 10 key studies on the topic, Culling and Dennison
found conflicting associations between adherence to inhaled
therapy and clinical outcomes in adult patients with severe
asthma [29]. Over a follow-up period of 12 years, Dr Iida
Vähätalo (Seinäjoki Central Hospital, Finland) and colleagues
concluded that better adherence to ICS was associated
with clinical features of more severe disease but not with
symptoms or inflammatory markers [30]. Clearly, these
outcomes need further investigation.
Alternatively, the rapidly evolving mobile health (mHealth)
technology may help to improve adherence through patients’
empowerment based on self-monitoring, personalised feedback,
and education. Currently, there are several mobile applications
(apps) available through digital distribution platforms but only
few qualify for applicability in daily clinical care [31,32].
In line with this trend, Uddhav Vaghela (Imperial College
London, United Kingdom) and colleagues investigated the
feasibility and viability of personalised asthma action plans
(PAAPs) by primary and secondary healthcare professionals
and patients (18–65 years). Besides anticipated drawbacks
such as data overload, quality issues, and overdependence on
technology, it was concluded that digital PAAPs, if a validated
algorithm is used in close collaboration with key stakeholders,
could help improve self-management for patients [33].
Another closely associated topic is the emerging development
of smart inhalers connected to a smartphone aimed to
improve inhalation technique and/or adherence. These
e-modules (i.e. sensors, chips) are either attached externally
(as add-on tools) or integrated in the inhaler and can monitor
its use in real-life setting. They offer potential health and
economic benefits (i.e. reducing health care consumption
by decreasing severe exacerbations and prescriptions of
expensive medications), but their added value needs to be
confirmed in health-economic analyses [34].

One airway concept revived: asthma and upper
airways comorbidities
In parallel with the development of biologicals targeting
the underlying mechanisms, there has been a revival in
appreciating the type 2-conditions associated with and/or
affecting concomitant asthma, including atopic dermatitis,
allergic rhinitis (AR), and chronic rhinosinusitis (CRS) with and
without nasal polyps (CRSwNP; CRSsNP) [17,35-37]. Indeed,
several biologicals targeting type 2-pathways (IL-5 and IL4/13) showed clinical benefits in patients with CRSwNP with
or without concomitant asthma [38-40], underscoring the
urge to treat all parts of the respiratory system to optimise
control in patients with type 2-chronic inflammatory airway
disease [17,37,41].
The multi-facetted association between the different airway
compartments has been highlighted in a unique ENT session
during the ERS 2019. Prof. Peter Hellings (UZ Leuven, Belgium)
stressed the importance to differentiate between anatomical
and mucosal abnormalities in nasal obstruction [42]. The latter
being often associated with chronic inflammation requiring
further investigation beyond the upper airway compartment
[36]. Thought-generating data came from a study by Dr
Plamena Novakova (Medical University of Sofia, Bulgaria) and
colleagues showing no association between blood eosinophil
count and disease control (measured by CAT score) in their
cohort of AR patients [43]. A recent comprehensive review
of remodelling of the upper airways highlights some striking
differences in structural changes between patients with AR and
patients with CRS [44]. While only modest structural changes
were observed in AR, CRS phenotypes demonstrated epithelial
hyperplasia, increased matrix deposition, and degradation
along with accumulation of plasma proteins, consistent with
more extensive remodelling. Future studies need to establish
if long-term treatment with targeted treatments can, at least
partly, revert the structural changes within the upper (and
lower) airways.

Targeted treatment options: something old something new…
In a recent review, Dr Jonathan Corren (UCLA Medical Center,
USA) discusses several currently available treatment options
for uncontrolled (severe) asthma. In summary, for type 2
uncontrolled (severe) asthma, which is currently the best
defined pheno/endotype in terms of underlying mechanisms,
biomarkers, and targets, 3 types of targeted biologicals are
currently available: i.e. anti-IgE (if allergy-driven), anti-IL-5 (if
eosinophilic), and anti-IL-4/13 (a broader type 2 indication)
(Figure 1) [45].
Holistic View on Asthma
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Figure 1. Pathways underlying type 2 asthma [45]
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interleukin; ILC2, innate lymphoid cell2; MC, mast cell; OX40L, OX40 ligand; PGD2, prostaglandin D2; SM,
smooth muscle cell; ST2, IL-33 receptor; T, naïve T helper cell; TSLP, thymic stromal lymphopoietin.
Reprinted from Corren J. J Allergy Clin Immunol Pract. 2019;7:1394-403. Copyright © 2019, with
permission from Elsevier.

In a topical symposium, Dr Mario Castro (University of Kansas
Medical Center, USA) presented the most recent data derived
from the large, phase 3 Liberty Asthma QUEST and VENTURE
studies of dupilumab, a fully human monoclonal antibody
(MoAb) directed at the IL-4 receptor alpha (IL-4Rα) blocking
the IL-4/IL-13 axis. In these placebo-controlled studies,
dupilumab showed substantial improvements in asthma
control and lung function in combination with a reduction
in type 2-biomarkers and OCS-sparing effects in patients
with moderate-to-severe and severe asthma [23,24,46].
Interestingly, despite its indication for type 2 uncontrolled
severe asthma characterised by increased blood eosinophils
and/or FeNO levels, several of the reported beneficial effects
were achieved irrespective of the level of type 2 biomarkers
before commencing treatment [47]. The most commonly
reported adverse event consisted of injection-site reaction.
A novel approach to blocking this dual inflammatory pathway
by an inhaled anti-IL-4Rα MoAb was presented by Prof. Mark
FitzGerald (University of British Columbia, Canada) showing
efficacy by reducing FeNO in patients with mild asthma
across all tested doses; subsequent clinical studies are
being awaited [48].

Apart from biologicals, other promising pharmacotherapeutic
approaches targeting type 2 pathways include prostaglandin
D2 receptor (DP2, also referred to as chemo-attractant
receptor, homologous molecule expressed by Th2 cells
[CRTH2]) antagonists [45,49]. At the ERS2019, several
mechanistic studies on these novel drugs were presented,
while phase 3 results are expected in 2020.
Apart from type 2 asthma, approximately 50% of adult patients
present with non-type 2 or type 2-low asthma, associated with
(viral) infections, occupational irritants, and oxidative stress, which
is usually unresponsive to ICS [50]. Non-type 2 asthma represents
a heterogeneous group including paucigranulocytic and neutrophilic inflammatory phenotypes with less defined underlying
mechanisms, biomarkers, and (targeted) therapeutic options [51].
In a recent publication based on animal observations, Dr Omar
Tliba and colleagues describe potential mechanisms underlying
paucigranulocytic asthma (PGA) where environmental
triggers interact with structural cells (including neurons and
airway smooth muscle cells) to produce the pathobiology
of asthma characterised by fixed bronchoconstriction and
increased airway hyperresponsiveness (Figure 2). As PGA
usually does not respond well to ICS, alternative therapies
including combined bronchodilators (beta2-agonists and M2
antagonists), mast cell-stabilisers, or bronchial thermoplasty
(BT) could be of clinical benefit [52]. At the ERS2019, data from
the BT global registry have been presented showing sustained
clinical effectiveness of BT in patients with severe asthma
uncontrolled by standard therapy in real-life settings [53].
Figure 2. Model of the Mechanisms Underlying Paucigranulocytic Asthma [52]

Environmental Factors

(cigarette smoke, allergens, contractile agonists)

Airway Lumen

Mucus

Epithelium
M 3R

Neuron

IL-6, IL-8,
MCP-1, TGF-β

8

conference report - ers 2019

α-actin deposition
ECM deposition

Myofibroblast

M 2R
M 2R
M

Further upstream approaches, e.g. with anti-alarmins, are
anticipated to have still a broader clinical effectiveness (blocking
both the type 2 and non-type 2 pathways). Presently, phase 3
studies with tezepelumab (anti-thymic stromal lymphopoietin)
in severe uncontrolled asthma are ongoing [45].
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ACh, acetylcholine; ECM, extracellular matrix; IL, interleukin; MCP-1, monocyte chemoattractant protein-1;
M2R, muscarinic receptor 2; M3R, muscarinic receptor 3; TGF-β, transforming growth factor beta.
Reprinted from Tliba O, et al. JACI 2019;143:1287-94. Copyright © 2019, Elsevier.

Future directions
So far, significant progress has been made in our understanding
of the heterogeneous nature and underlying mechanisms of
asthma, which has allowed for the development of targeted
treatments and subsequent implementation of precision
medicine in clinical practice. However, several questions
remain unanswered.
Today, asthma is still a chronic, incurable disease, affecting
over 350 million individuals worldwide, which may still cause
death as reported by the World Health Organization (WHO).
The long-term safety, clinical effectiveness, and diseasemodifying properties of the newly introduced targeted
treatment options are being awaited, while mechanisms
underlying type 2-low asthma including applicable biomarkers
and effective therapies are still an unmet need.
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COPD Management
COPD patients derive clinical benefit from
β-blockers
A large observational study from Denmark showed
that chronic obstructive pulmonary disease (COPD)
patients treated with β-blockers did not only have fewer
hospitalisations but also a lower total mortality compared
with COPD patients treated with other antihypertensive
drugs [1].
The study presented by Dr Anne Nielsen (Zealand University
Hospital, Denmark) compared 301,542 COPD patients who
were new users of β-blockers with more than a million new
users of any other antihypertensive drugs [2]. The participants

were aged 30-90 years and had no history of COPD
hospitalisations. From 1995-2015, participants were followed
in the Danish National Patient Registry for hospital admissions
for COPD, all-cause mortality, and COPD associated death.
Overall, people treated continuously with β-blockers for
more than 6 months had a 20% lower relative risk for COPD
hospitalisation in the follow-up period compared with patients
treated with other antihypertensives. Subgroup analyses
revealed that the risk of COPD hospitalisation was reduced in
the β-blockers groups among patients with ischaemic heart
disease (HR 0.72; 95% CI 0.69-0.75), cardiac arrhythmias (HR
0.76; 95% CI 0.72-0.80), asthma (HR 0.69; 95% CI 0.61-0.79),
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hypertension (HR 0.91; 95% CI 0.86-0.96), and pulmonary
embolism and cor pulmonale (HR 0.72; 95% CI 0.59-0.87).
The effect was even more pronounced in all-cause mortality:
patients treated with β-blockers had a 47% lower relative
risk of death compared with patients treated with other
antihypertensive drugs (see Figure).
Figure: Patients treated with a β-blocker had a significant lower risk of
all-cause mortality [1]
Users of any other
antihypertensive drugs
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The authors conclude that P. aeruginosa is associated with
substantially worsened long-term prognosis in COPD. They
advocate a randomised controlled trial to conclude whether
targeted antibiotic interventions can improve the prognosis
of this high-risk group of COPD patients.
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Compared with the patients who did not harbour P. aeruginosa,
those with P. aeruginosa had a significant higher risk for
exacerbation or all-cause death. Of the COPD patients with
P. aeruginosa, 80% were hospitalised compared with 48%
of patients without P. aeruginosa (P<0.0001). The difference
between the groups with regard to all-cause mortality was also
striking: 22% in patients positive for P. aeruginosa compared
with 18% in P. aeruginosa-negative patients (P<0.0001).
These results were robust even after adjusting for well-known
confounders.
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COPD patients harbouring Pseudomonas
aeruginosa face high risk of hospitalisation
Patients with chronic obstructive pulmonary disease
(COPD) who test positive for Pseudomonas aeruginosa
have a worse prognosis than COPD patients without this
germ [1].
Pseudomonas aeruginosa is a bacterium usually not
found in COPD patients. According to a previous study,
pathogens frequently found in sputum of patients with
COPD exacerbations include Haemophilus influenzae,
Moraxella catarrhalis, Streptococcus pneumoniae, Klebsiella
pneumoniae, and Escherichia coli [2].
Dr Josefin Eklöf (Copenhagen University Hospital) presented the
results of a multiregional epidemiological study, which assessed
the role of P. aeruginosa in 22,053 COPD outpatients. Samples
from the lower respiratory tract (e.g. sputum, tracheal secretion, bronchial secretion, and bronchial alveolar lavage) were
examined for the presence of P. aeruginosa. The germ could
be identified in 905 patients (4.1%) of the total cohort. All study
participants were followed for a median time of 1,082 days, and
hospitalisation for exacerbation and all-cause mortality were
compared between patients with and without P. aeruginosa.
10
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One blood eosinophil count is sufficient to guide
ICS therapy
Blood eosinophil count is a marker for the response of
chronic obstructive pulmonary disease (COPD) patients to
inhaled corticosteroids (ICS). A post-hoc analysis of the
IMPACT trial showed that a single assessment of eosinophils
is sufficient to guide treatment decisions for ICS [1].
Recent studies have demonstrated a positive correlation
between blood eosinophil count in COPD patients and the
magnitude of response to ICS in terms of exacerbation [2]. As
Prof. Mona Bafadhel (University of Oxford, United Kingdom)
pointed out, current GOLD guidelines recommend using blood
eosinophil counts to assist clinicians in predicting the likelihood
of beneficial response to ICS [3]. As there is a high intra-individual
variation of eosinophils, it is not clear how many eosinophil
measurements are sufficient to predict ICS response in COPD.
In their study, Prof. Bafadhel and colleagues used data from the
IMPACT trial. In this trial the magnitude of benefit of regimens
containing ICS (i.e. the triple combination fluticasone furoate,
umeclidinium, and vilanterol) in reducing rates of exacerbation
increased in proportion with blood eosinophil counts
compared with a non-ICS, dual, long-acting bronchodilator [4].
The current analysis assessed whether 1 or 2 measurements
of eosinophils is sufficient to predict ICS response [1].
All 5 blood eosinophil count measurements assessed in
the IMPACT trial predicted response to ICS, even when

considering different covariates (e.g. exacerbation history).
However, the best fitting model was the blood eosinophil
count measured at study randomisation.
As Prof. Bafadhel concluded, according to this analysis of the
IMPACT trial, a second blood eosinophil count measurement
appears not to provide additional information to predict ICS
exposure in COPD versus a single value.
1. Bafadhel M, et al. Abstract 1358, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2. Pascoe S, et al. Lancet Respir Med 2018;6(5):e18.
3. Global Initiative of Chronic Obstructive Lung Disease. 2019 Report. Retrieved from
https://goldcopd.org (accessed on 30 Sept 2019).
4. Pascoe S, et al. Lancet Respir Med 2019;7(9):745-56.

Female COPD patients frequently suffer from
anxiety and depression
Female chronic obstructive pulmonary disease (COPD)
patients have different comorbidities than men. In
particular, psychiatric diseases are far more common
compared with male patients [1].
According to a previously published meta-analysis, numerous
differences can be identified between male and female
COPD patients in different aspects of the disease [2]. Female
patients are more likely to be misdiagnosed, potentially
leading to suboptimal treatment. In general, women are
younger, smoke less, and have a lower body mass index (BMI)
than men. At the same level of tobacco smoke exposure, they
experience greater harm. COPD patients often have a very low
socioeconomic status, but the status of female patients is
lower compared with male patients [2].
A study presented at ERS 2019 assessed possible differences
in the comorbidity of male and female COPD patients in the
French Palomb cohort [1]. Data from 2,653 COPD patients
was collected including age, sex, BMI, dyspnoea, the
frequency of exacerbations, and comorbidities.
Compared with male COPD patients, female patients
were younger, more likely to be current cigarette smokers,
and suffered more often from dyspnoea. The percentage
of patients with 2 or more exacerbations per year was
significantly higher in female patients (30.7% vs 22.93
% in males; P<0.0001). More than 30% of women were
underweight compared with only 9.97% of men (P<0.0001).
A highly statistically significant difference was also noted
with regard to comorbidities. Female patients suffered more
from anxiety than men (20.78% vs 10.44%, respectively;
P<0.0001), and 22.15% of women compared with 9.15% of
men with COPD suffered from depression (P<0.0001).

The authors conclude that their results are reflective of
the commonly found factors of poor prognosis in women
with COPD. They experience frequent exacerbations, are
underweight, and often suffer from psychiatric comorbidities.
1. Ouaalaya EH, et al. PA4424, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2. Jenkins CR, et al. Chest 2017:151:686-96.

Dual bronchodilation improves ventilation
dynamics in COPD patients
Novel results from the CLAIM study demonstrate better
pulmonary ventilation/perfusion match and ventilation
dynamics when hyperinflated chronic obstructive pulmonary disease (COPD) patients are treated with indacaterol/
glycopyrronium.
Dual bronchodilation in combination with a long-acting β
agonist and a muscarinic receptor antagonist was found
to decline hyperinflation and increase heart function in the
CLAIM trial [1]. The study included 62 COPD patients with
hyperinflation expressed by a residual volume of >135% at
baseline. All patients were ≥40 years old and had smoked for
≥10 pack-years. The new investigation analysed treatment
effects on pulmonary ventilation/perfusion match (VQM)
and regional ventilation dynamics by comparing indacaterol/
glycopyrronium versus placebo in the CLAIM cohort [2].
Participants were randomised 1:1. Group 1 first received
indacaterol/glycopyrronium at a dosage of 110/50 μg per day
for 14 days followed by another 14 days of placebo washout.
Group 2 was treated in the same way but started with 14 days
of placebo switching to the combination afterwards. Perfusion
and ventilation of the lung regions was determined by phaseresolved functional lung MRI. An intra-subject healthy reference
was used as base for ratings from 0–100% of regional MRI
flow-volume curves during continuous tidal volume breathing.
VQM was calculated applying a threshold of 20 ml/min/100ml
for perfusion and 90% of correlation metric.
As a result, the indacaterol/glycopyrronium treatment led to a
9.7% greater VQM compared with placebo (P<0.0001). Those
changes were also associated with significant improvements
in left ventricular end-diastolic volume (P=0.015), forced
expiratory volume 1 (P<0.0001), and forced vital capacity
(P=0.004). The investigators observed a likelihood that the
enhanced VQM and regional ventilation dynamics will result
in increased oxygenation and subsequently augmented
microvascular function as well as ventricular filling.
1.	Hohlfeld JM, et al. Lancet Respir Med. 2018 May;6(5):368-378.
2. Voskrebenzev A, et al. PA 3381. ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
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INTERVIEW

Type 2 Inflammation
Interview with
Prof. Bart Lambrecht, MD, PhD,
conducted on 14 november 2019 by Dr Rachel Giles

Prof. Bart Lambrecht is Professor of
Pulmonary Medicine at the University
of Ghent, Belgium and
Science Director of the VIB
Research Institute-UGent Center for
Inflammation Research. His group’s
research is focused on unravelling
the functions of lung dendritic cells
and epithelial cells in asthma and
respiratory viral infection.

For example, fat tissue can either store or
burn lipids, and eosinophils seem to control
that metabolic decision. If you have a mouse
that genetically lacks eosinophils, a western
diet will induce obesity in those mice,
demonstrating that eosinophils control
energy expenditure and lipid storage [1].
There are other examples as well; there is
evidence that eosinophils play a role in the
development and involution of the mammary
glands during lactation for example [2].
There is also evidence that eosinophils
play a role in remodelling of organs after
injury [3]. In short, there is more and more
evidence that type 2 immunity has a role in
normal organismal homeostasis.

How do you think that this shift in
metabolism will contribute to the type 2
inflammation itself?
There are long-standing debates about the
link between obesity and asthma. One line of
thought is that the link between obesity and
asthma lies in the fact that you have misdirected
immunity. So, your type 2 immunity is involved in
asthma, which obstructs its normal regulatory
role in metabolism, and consequently, you get
an induction of obesity.

What is the breadth and depth of
pathophysiology associated with type 2
immunity?
Type 2 inflammation is traditionally
associated with diseases like allergic
asthma, but there is emerging evidence
that type 2 inflammation affecting any organ
shares the same pathophysiology, driven
by many of the same cell types, such as
eosinophils, activated macrophages, and
probably even type 2 innate lymphoid cells.
12
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Before we can apply this knowledge in the
clinic, we will need to wait on the safety data
from the BORA trials, a safety trial with 2-year
follow-up for people who are on eosinophildepleting antibodies. So far, no safety signals
in humans have been detected with eosinophil
depletion but we need to remain vigilant until a
longer follow-up has been completed. Therapies
blocking type 2 immunity need to be watched
for metabolic side effects and one really
important question to answer is the role is of
type 2 immunity in cancer. There is emerging
evidence, mainly from mouse models, that
eosinophils can have a protective role against
cancer; for example, that eosinophils repress

polyp and adenocarcinoma formation in mice
heterozygous for the Apc+/- gene [4]. These
data are causing a lot of commotion in the
field due to the potential implications of risk
in humans. However, in humans, the BORA
trial has not picked up any increased cancer
incidence, although it might be a little bit too
premature to completely exclude this risk.

What are the controversies in your field?
From my point of view one big controversy
is that there are huge differences between
humans and mice, and we need to be careful
not to extrapolate directly between species.
It is essential that we only use the murine
models to generate hypotheses and understand
pathophysiology, but that clinical applications
need to be derived from evidence in humans.
It seems obvious, but people in our field people
use murine data to justify certain clinical choices
when this is unsupported by human data.
Another controversy in the field is the
heterogeneity of eosinophils. Researchers say
that there are “good” eosinophils and “bad”
eosinophils, based on the different surface
markers. But the controversy is whether any
of the type 2-targeting strategies will be able to
distinguish the good from the bad eosinophils.
Ideally you want to hit the bad eosinophils with a
given treatment, and save the good eosinophils,
because those are involved in homeostasis
and tissue repair. Again, this is derived from
data from mice and the data in humans on
heterogeneity are very scarce. There is a lot
more work to be done in this field.

1. Reichman H, et al. Cancer Immunol Res. 2019
Mar;7(3):388-400.
2. Gouon-Evans V, et al. Development. 2000
Jun;127(11):2269-82.
3. Gieseck RL 3rd, et al. Nat Rev Immunol. 2018
Jan;18(1):62-76.
4. Reichman H, et al. Cancer Immunol Res. 2019
Mar;7(3):388-400.

Vaping
Vaping impairs innate immune response of the
airway
In a hot topic session, Prof. Jørgen Vestbo (member of the
ERS Tobacco Control Committee; University of Manchester,
United Kingdom) summarised the ERS position towards
vaping – a clear “no” to all vaping devices [1].
Last year, the Forum of International Respiratory Societies
(FIRS) published a statement on e-cigarettes [2]. They
criticised the increasing use of e-cigarettes among youth, and
the fact that the available flavourings particularly appeal to
this age group, arguing that flavourings should be prohibited
[2]. Recently, the ERS task force report on electronic cigarettes
has been published [3]. In the report, the ERS emphasises
that e-cigarette aerosols contain potentially toxic chemicals.
Even second-hand exposure represents a possible risk. In
addition, the long-term effects of vaping are unknown. “There
is no evidence that e-cigarettes are safer than tobacco in the
long term,” said Prof. Vestbo. Although industry poses that
alternative nicotine delivery products are generally harmless,
almost all independent studies indicate potential harm. As
Prof. Vestbo pointed out, the uncertainty seems to be around
the degree of harm rather than the presence of harm.
At present, there is no data on the long-term health effects
of using e-cigarettes. A recently published study suggests
that vaping may not be safer than smoking [4]. The study
assessed the effect of e-cigarettes on proteolysis. Proteolysis
is a key aspect of the lungs’ innate immune system, and
previous studies have shown that chronic tobacco use leads
to excessive proteolysis and can cause bronchiectasis and
emphysema. The researchers performed bronchoscopies
on healthy non-smokers, cigarette smokers, and vapers and
determined protease levels in bronchoalveolar neutrophils
and macrophages derived from bronchoalveolar lavage
(BAL). Neutrophil elastase and matrix metalloproteases-2
and -9 activities/protein levels were equally elevated in both
vapers’ and smokers’ BAL relative to non-smokers. The
authors concluded that vaping induces nicotine-dependent
protease release from resident pulmonary immune cells. Thus,
chronic vaping disrupts the protease-antiprotease balance by
increasing proteolysis in the lung, which may place vapers at
risk of developing chronic lung disease [4].

Studies presented during the 2019 ERS congress also support
a detrimental effect of e-cigarettes on the lungs’ immune system [5]. Alveolar macrophages and neutrophils are the most
important components of the airway innate immune response.
Neutrophil dysfunction can lead to recurrent infections, tissue
damage, and persistent inflammation [6]. Researchers exposed
neutrophils from heparinised blood of healthy volunteers to 40
puffs of e-cigarette vapor (with nicotine but without flavours)
and assessed their viability and ability for chemotaxis and
phagocytosis [5]. There was no influence on short-term neutrophil viability. However, chemotaxis and chemokinesis were
reduced after exposure. In addition, the exposure significantly
impaired the neutrophil phagocytosis of E. coli and S. aureus [5].
Another pilot study suggests that e-cigarette aerosols have a
negative effect on the barrier function of bronchial epithelial
cells [7]. The researchers exposed human bronchial epithelial
cells from healthy donors to e-cigarette-flavoured aerosols
(tobacco and mango) with and without nicotine for a period of
10 days and compared the outcomes with a clean air control
with the help of a Viprocell® exposure system. After exposure,
they assessed barrier function of the cells by cell permeability
and the number of cilia and ciliary beat frequency.
Bronchial cells exposed to e-cigarette vapor showed an
increased permeability and a decreased cilia and ciliary
beat frequency. According to the authors, this preliminary
data shows that vaping of e-cigarettes disrupts structural
and functional integrity of airway epithelia. Such disruption
results in airway inflammation and lung disease [6].
1 Vestbö J. Oral presentation 5476, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2	Ferkol TW, et al. Eur Respir J 2018;51(5):1800278.
3 Bals R, et al. Eur Respir J 2019;53(2):1801151.
4 Ghosh A, et al. Am J Respir Crit Care Med 2019. Doi: 10.1164/rccm.2019030615OC.
5 Jasper A, et al. PA2404, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
6 Ghosh B, et al. PA2395, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
7 Polosa, et al. Expert Rev. Respir. Med. 2019;13(9):899-915.

Alternative nicotine delivery products: no help
in smoking cessation
Different studies have shown that e-cigarettes are
not successful aids to smoking cessation. In most
cases, e-cigarettes lead to dual use: smokers consume
e-cigarettes in addition to conventional cigarettes.
Vaping
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Prof. Jørgen Vestbo (University of Manchester, United Kingdom)
pointed out that industry has been claiming that smokers cannot
or will not quit smoking. Yet, most smokers actually do want to
quit and a high proportion dislikes being nicotine dependent [1].
Most smokers today already smoke less cigarettes daily and
are more motivated than before to quit.
It has also been stated that alternative nicotine delivery
products are highly effective as a smoking cessation aid, but
evidence for this claim are lacking. On the contrary, a review of
38 studies concluded that the odds of quitting cigarettes were
even 28% lower in those who used e-cigarettes compared
with those who did not use e-cigarettes [2]. No matter whether
smokers were motivated to quit or not, the e-cigarettes did
not help them in the trials evaluated in the review (see
Figure). The value of alternative nicotine delivery products as
tool for smoking cessations was also evaluated in a recent
randomised controlled trial including 886 smokers [3].
In this trial, after one year, the abstinence rate of smokers
was 18% on e-cigarettes and 9.9% on nicotine replacement
products (P<0.001). However, 80% of quitters and 31% of
smokers in the e-cigarette arm were still on e-cigarettes. In
the nicotine replacement arm the numbers were 9% and 4%,

respectively [3]. “Even if the e-cigarette users had a higher
abstinence rate than nicotine replacement products in this
trial, the difference is that you do not get addicted to nicotine
replacement,” commented Prof. Vestbo.
Practice study confirms that e-cigarettes mainly lead to
dual use
Another argument which has been proven false is that
smokers will replace conventional cigarettes with alternative
nicotine delivery products. In contrast, many e-cigarette
users continue to smoke and there seems to be no significant
reduction in their consumption of conventional cigarettes [2].
This was also shown in a Swedish survey presented during
the ERS 2019 congress [4]. “E-cigarettes have been around
for 10 years now. Unfortunately, they also seem to appeal
to nonsmokers, especially teenagers,” said Prof. Linnéa
Hedman (Umeå University, Sweden). Her study aimed to
find predictors for e-cigarette use and whether the use of
e-cigarettes can really change smoking habits.
In 2006, Prof. Hedman sent a postal questionnaire to a
random sample of adults aged 20 to 69 years. Data was
collected on smoking habits, respiratory symptoms, sex, and

Figure: E-cigarettes have no benefit in smoking cessation [2]
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occupation. Another questionnaire was sent 10 years later
to the same people (now aged 30–79 years). This time the
questionnaire also included a question on e-cigarette use.
Of the original cohort, 81% returned the questionnaire. Data
from 8,424 participants could be analysed in the study [4].
According to the follow-up questionnaire, 0.9% of participants
used e-cigarettes; most of them were former smokers.
Factors associated with e-cigarette use was young age (20–
29 years) and current smoker. The latter had a more than
34-fold elevated risk to use e-cigarettes compared with nonsmokers. At follow up, 225 patients had quit smoking, but
only 1 of them used e-cigarettes to do so. Of the e-cigarette

users, 82% were persistent smokers. Among this group, 69%
of smokers had not changed their daily number of cigarettes,
11% had increased it, and 20% decreased it.
“This study is only confirming again that e-cigarettes are no
smoking cessation device, and that smokers are boosting
their nicotine intake by e-cigarettes,” concluded chairman
Prof. Elif Dağlı (University of Istanbul, Turkey).
1 Vestbö J. Oral presentation 5476, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2 Kalkhoran S, Glantz SA. Lancet Respir Med 2016;4(2):116-28.
3	Hajek P, et al. NEJM 2019:380:629-637.
4	Hedman L. Oral presentation OA3313, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Air Pollution
Pregnant women and their offspring: a highrisk group for air pollution
According to a British study, infant mortality rises when
pregnant women are exposed to air pollution during
pregnancy [1]. Air pollution during pregnancy can have
long-term impacts and affects lung function even in
school children [2].
Pregnant women and their offspring are uniquely susceptible
to adverse effects of air pollution exposure. Previous studies
have shown that exposure to air pollutants during pregnancy
– even in small concentrations — can lead to adverse birth
outcomes, such as low birth weight, which might impact
mortality. This was confirmed by research presented during
the ERS congress [1,2]. Data of nearly 8 million live births
between 2001 and 2012 in England and Wales were analysed
by Dr Sarah Kotecha (Cardiff University School of Medicine,
United Kingdom) and her colleagues [1].
The aim of the study was to investigate whether exposure to
nitrogen dioxide (NO2), sulphur dioxide (SO2), and particulate
matter with an aerodynamic diameter ≤10µm (PM10) is linked
to all-cause infant, neonatal, and post-neonatal mortality. For
their analysis, they divided the territory into approximately
35,000 areas with about 1,500 residents each. Ranking scores
were calculated by quintiles for each pollutant and each year;
thereafter, the lowest quintile was defined as reference.

The researchers were able to determine that the highest
pollutant exposure was associated with a 24-43% higher
mortality risk for infants, 21-38% higher risk for neonates,
and 32-54% for post-neonates, compared with infants living
in the least polluted areas [1]. Subsequently, the researchers
adjusted for deprivation, birthweight, maternal age, sex,
and multiple births, which were all identified as possible
confounders. In the end, the odds ratios (OR) for infant
deaths sank but remained significantly raised for NO2, SO2,
and PM10 to 1.07, 1.19, and 1.04, respectively.
Interestingly, some of the pollutants showed different levels
of influence at different ages. All pollutants had a significant
association with augmented post-neonatal mortality,
but only SO2 lead to a significantly higher risk of neonatal
death (OR 1.21). According to Dr Kotecha, these different
associations of SO2 and the other pollutants might be a result
of different biological mechanisms. “Our findings show that
although progress has been made, the challenge remains to
reduce air pollution in order to reduce the numbers of infant
deaths. In the meantime, by understanding how pollution
affects babies, either directly or via the mother, we may be
able to develop appropriate therapies or other interventions,
depending on the amount of exposure to the different types
of pollutants,” said Dr Kotecha [1].

Air Pollution
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Exposure early in pregnancy associated with lower lung
function in school children
Exposure to air pollution from road traffic in the first trimester
of pregnancy and in early life can even affect lung function
of 8-year-old children [2]. This was shown by the Avon
Longitudinal Study of Parents and Children (ALSPAC), the
largest study to date to investigate the impact of particulate
matter (PM10) from different sources, including road traffic,
on lung development and growth.
In this study, exposure to PM10 between 1990 and 2008 in 13,963
children was calculated for each trimester of pregnancy, and
at the ages of 0-6 months, 7-12 months, and then annually to
the age of 15 years. In addition, lung function tests, the Forced
Expiratory Volume in 1 second (FEV1) and Forced Vital Capacity
(FVC) test were performed in children at the age of 8 and 15
years. The results were adjusted for age, gender, and height.
Exposure of children to PM10 from traffic varied from 0 to 8
µg/m3 over the periods measured. Every 1 µg/m3 increase
above zero during the first trimester was associated with
a 0.8% reduction in lung function. This corresponded with
an average reduction in FEV1 and FVC of 14 and 16 mL,
respectively, by the age of 8 years [2]. Similar associations for
exposure to traffic PM10 during the second and third trimesters,
over the whole pregnancy, and up to the age of 8 were found
in the study. “Exposure to road traffic PM10 in very early life
showed harmful associations with lung function in 8-yearolds,” said Prof. Anna Hansell (University of Leicester, United
Kingdom) during the presentation of the study. “Associations
were stronger among boys, and children whose mother had a
lower education level or smoked during pregnancy.”
Therefore, air pollution in pregnancy and early life may
affect children’s development and potentially their long-term
health trajectory. Interestingly, no associations between
traffic pollution and lung function were noticed in children at
the age of 15 years. One hypothesis by Prof. Hansell is that
the effect of air pollution is relatively small and lung growth
is able to outpace the adverse effects in teenagers. Another
reason might be that air pollution levels, particularly diesel
emissions, were reduced over time.
The mechanisms behind the harmful effect of PM10 during
pregnancy is still a matter of debate. Particles may cross
the placenta and disturb the development of the growing
foetus’s lungs through oxidative stress.
1 Kotecha S, et al. Poster PA1027, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2	Hansell A, et al. Abstract No. OA482, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
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Taxi drivers exposed to highest levels of black
carbon pollution
Taxi drivers working in congested cities experience the
highest exposure to black carbon pollution compared
with other professional drivers, such as couriers and
truck drivers.
Shanon Lim (King’s College London, United Kingdom) explained
during his presentation at the ERS congress that although
there is a lot of knowledge on exposure to traffic pollution,
hardly any data is available on the influence air pollutants have
on professional drivers [1]. In the Diesel Exposure Mitigation
Study, a collaboration between researchers at King’s College
and researchers at Queen Mary University of London, 140
professional drivers from a range of occupations working
in central London were recruited. In addition to taxi drivers,
couriers, truck drivers, waste removal and emergency service
workers took part in the trial. The drivers were asked to carry
black carbon monitors for a period of 96 hours. The monitors
measured exposure levels once every minute. Drivers were also
asked about the type of vehicle they drive, their working hours,
and whether they drive with their windows or air vents open.
On average, professional drivers were exposed to 4.1 µg/m3 of
black carbon while driving, which was around 4 times higher
than their exposure at home (1.1 µg/m3). Levels measured at
home were similar to those experienced by office workers in
big cities at their desks. From all the professional workers in
the study, taxi drivers had the highest levels of exposure (on
average 6.5 µg/m3), and emergency services workers the
lowest levels of exposure (on average 2.8 µg/m3). However,
all professional drivers experienced extremely high spikes
in exposure to black carbon, often exceeding 100 µg/m3
and lasting up to half an hour. As Mr Lim pointed out, the
exposure levels of professional drivers were higher than those
measured at a busy London roadside (3.1 µg/m3 on average
at Marylebone Road). So, being inside a vehicle does not offer
any protection from air pollution. On the contrary, air pollution
seems to get trapped inside the vehicle for extended periods
of time. However, the study showed a simple way to reduce
exposure: keeping windows closed while working halved the
levels of black carbon. The type of vehicle and the choice of
route could also lower exposure.
As a next step, the researchers will investigate possible
strategies to protect drivers, such as the use of air filters to
minimise work-related health-risks.
1. Lim G et al. Abstract OA486, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Infectious Respiratory Disease:
the Role of Vaccines
Vaccines show multiple positive effects with
respect to respiratory health
Vaccines show both direct and indirect positive effects and
are particularly important to prevent respiratory diseases.
Population protection by vaccination against infections has
been one of the major achievements of public health and is of
considerable importance in controlling respiratory disease.
“Vaccines are able to protect patients against infections
and reduce the number of episodes and complications in
particular in patients at risk,” said Dr Rosario Menéndez
(University Hospital La Fe, Spain) [1].
Globally, lower respiratory tract infections are the fourth most
common cause of death [2]. In Europe, the annual incidence of
community-acquired pneumonia has been estimated at 1.071.2 cases per 1,000 persons per year. However, in people ≥65
years, this incidence increases to 14 cases per 1,000 person
per year [3]. A systematic review and meta-analysis published
this year revealed that the burden of pneumonia requiring
hospitalisation among older adults is substantial. Based on
data from 52 hospital studies reporting data on pneumonia
mortality, the authors estimated that about 1.1 million inhospital deaths occurred among older adults from 1996
through 2017 [4]. “One important aspect is that viruses facilitate
bacterial infections,” said Dr Menéndez. Several mechanisms
contribute to this effect, such as epithelial damage, increased
capillary permeability, and reduced phagocytosis [5].
Vaccines, such as influenza vaccines, are effective in reducing
hospitalisations, both in the general population as well as
in chronic obstructive pulmonary disease patients [6,7]. In
addition, they can reduce the transmission and control the
disease spread, and can counteract antimicrobial resistance
through multiple pathways [8]. They reduce both appropriate
and inappropriate use of antimicrobials by reducing overall
disease incidence, including infections caused by viruses
that are often inappropriately treated with antibiotics.
Additional indirect benefits
In addition, influenza and pneumococcal infections increase the
cardiovascular risk. Although data are not yet consistent, there

is a suggested beneficial effect of vaccinations in the prevention
of cardiovascular events [9]. By reducing community-acquired
pneumonia, vaccinations can prevent the vicious circle in
which pneumonia drives unhealthy ageing (see Figure). “So, it
is our responsibility to contribute to an increasing awareness
of vaccination among patients and vaccinators,” concluded Dr
Menéndez.
Figure: A vicious cycle of unhealthy ageing—the self-amplifying cycle of
interactions between pneumonia and comorbidities [10]
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3. Torres A, et al. Thorax 2013;68(11): 1057-65.
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7. Mulpuru S, et al. Chest 2019;155(1):69-78.
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9.	Fountoulaki K, et al. Cardiology 2018;141(2):98-106.
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Pneumococcal vaccines: an effective way to
reduce COPD hospitalisations
Although there is increasing evidence of the protection
offered by vaccination for pneumococcal disease, the
majority of patients at risk in Europe are not vaccinated.
“Pneumonia is still a major health problem and a significant
cause of mortality and morbidity worldwide,” said Prof.
Antoni Torres (University Hospital Clinic Barcelona, Catalonia,
Spain) [1]. Streptococcus pneumoniae was the main cause of
morbidity and mortality in the Global Burden of Disease Study
[2]. It contributed to more deaths than all other aetiologies
combined in 2016 (1,189,937 deaths) [2].
Infectious Respiratory Disease: the Role of Vaccines
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Currently, two approved types of pneumococcal vaccines are
available for adults: the pneumococcal polysaccharide vaccine
(PPV)23 that contains a polysaccharide antigen and conjugate
vaccines that contain polysaccharide antigens covariantly
linked to a carrier protein. Pneumococcal conjugate vaccine
(PCV)13, 10, and 7 belong to this group. The conjugate
vaccines provide improved immunological responses.
People with chronic obstructive pulmonary disease (COPD)
are at an increased risk of pneumococcal disease, especially
pneumonia, as well as acute exacerbations. In a Cochrane
review of COPD patients, the efficacy of injectable PPV or PCV
versus a control or alternative vaccine type were compared.
There were no differences between the vaccines, but 1 in
21 vaccinated patients avoided an episode of communityacquired pneumonia (CAP) [3]. In addition, 1 in 8 avoided an
acute COPD exacerbation due to the vaccination. However,
according to this review, no hospital admissions were
prevented, and there was no influence of the vaccination
on all-cause mortality [3]. On the other hand, no harm was
reported. “Taken together, vaccines against Streptococcus
pneumoniae offer the possibility of striking reductions in
invasive disease,” said Prof. Torres.
In the Dutch CAPiTA study, the efficacy and clinical benefit
was assessed of the 13-valent PCV13 in preventing first
episodes of vaccine-type strains of pneumococcal CAP,
nonbacteraemic and non-invasive pneumococcal CAP, and
invasive pneumococcal disease [4]. The trial included 84,496
vaccine-naïve subjects aged >65 year. The vaccine was able
to prevent vaccine-type pneumococcal CAP (both invasive
and non-invasive forms). In the per-protocol analysis of
first episodes of infections due to vaccine-type strains, CAP
occurred in 49 persons in the PCV13 group compared with 90
persons in the placebo group, which translates into a vaccine
efficacy of 45.6%. Nonbacteraemic and non-invasive CAP
occurred in 33 persons in the PCV13 group and 60 persons in
the placebo group. The most striking difference was seen in
invasive pneumococcal disease, that occurred in 7 persons in
the PCV13 group and 28 persons in the placebo group (vaccine
efficacy 75.0%). The efficacy of the vaccination persisted
throughout the trial with a mean follow-up of 3.97 years.
Overall, the vaccine was well tolerated, and the adverse
event profile was consistent with those of prior studies in
adults. “Since only 63% of hospitalised CAP episodes were
captured in the CAPiTA trial, the vaccine-preventable disease
incidence is probably underestimated,” said Prof. Torres.
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PCV also effective in real-life setting
It is important to assess not only the clinical efficacy and safety
but also the real-world effectiveness of vaccination following
routine introduction into a broader population. Patients seen in
daily practice differ considerably of participants included in a
randomised clinical trial. Therefore, the effectiveness of PCV13
against hospitalised vaccine-type CAP was measured in a US
population, the Louisville pneumonia cohort [5]. In this case
control study, a subset of CAP patients was assessed who were
aged ≥65 years and consented to have their pneumococcal
vaccination history confirmed by health insurance records. All
cases were defined as hospitalised CAP patients with PCV13
serotype identified via culture or serotype-specific urinary
antigen detection assay. The remaining CAP patients served
as test-negative controls. Hospitalised patients were less
likely to have received the vaccine compared with controls
(4.4% vs 14.5%). This translated into an unadjusted vaccine
effectiveness of 72.8% [5]. According to Prof. Torres, this trial
shows that the PCV13 vaccine is equally effective under reallife conditions.
In another trial, the indirect effect of the childhood PCV10/13
vaccination programme on the incidence of invasive pulmonal
disease in older adults across 13 sites in 10 European
countries was assessed [6]. Five-year data showed that there
was indeed a large decline in invasive pulmonal disease due to
vaccine serotypes, which was partly countered by increases
in non-PCV13 serotypes, resulting in a limited net effect on
overall invasive pulmonal disease. Thus, the potential benefit of
a PCV13 programme in older adults may progressively reduce
over time due to the gradual rise in non-PCV13 serotypes.
Vaccines targeting older adults should include other, or at least
more, serotypes to provide a wider mechanism of protection
against pneumococcal disease.
Both smokers and COPD patients are a high-risk group that
benefit most from vaccination. The ERS president Prof. Tobias
Welte (Hannover Medical School, Germany), who chaired
the symposium, commented that less than 10% of at-risk
populations in Germany are vaccinated against pneumococcal
infections because they have to pay for the vaccine and many
of them do not realise the importance of the vaccine.
1. Torres A. Oral abstract 5110, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2. GBD 2016 Lower Respiratory Infections Collaborators. The Lancet Infectious
Diseases 2018;18(11):1191-1210.
3.	Walters JA, et al. Cochrane Database Syst Rev 2017;1:CD001390. Doi:
10.1002/14651858.CD001390.pub4.
4. Bonten MJ, et al. NEJM. 2015;372(12):1114-25.
5. McLaughlin JM, et al. Clin Infect Dis. 2018;67(10):1498-1506.
6.	Hanquet G, et al. Thorax. 2019;74(5):473-82.

Interstitial Lung Disease
Results from the INBUILD trial show that nintedanib
slowed lung function decline in patients with interstitial
lung disease (ILD) other than idiopathic pulmonary
fibrosis (IPF) by 57% across the overall study population
over 52 weeks [1]. Up to now, there are no treatment
options for patients with non-IPF.
The tyrosine kinase inhibitor nintedanib is currently approved
for the treatment of IPF as a result of the INPULSIS trials
[2,3]. Some patients with ILDs other than IPF also develop
a progressive fibrosing phenotype, characterised by an
increasing extent of fibrosis on high-resolution computed
tomography (HRCT), decline in lung function, worsening
symptoms, and early mortality [4]. Prof. Luca Richeldi
(University of Southampton, United Kingdom) pointed out
that preclinical studies have shown that nintedanib inhibits
processes involved in the progression of fibrosis, irrespective
of the trigger [5]. This suggests that nintedanib may also
reduce the progression of fibrosis in patients with non-IPF
progressive fibrosing ILDs. This was the rationale for the
INBUILD trial, which included adult patients with physiciandiagnosed ILD other than IPF. Patients had to exhibit features
of a progressive phenotype and were required to meet at
least 1 of the following criteria for ILD progression despite
management in the 24 months before screening:
• Relative decline in forced vital capacity (FVC) of ≥10% predicted.
• Relative decline in FVC ≥5% to <10% predicted and worsened
respiratory symptoms.
• Relative decline in FVC ≥5% to <10% predicted and increased
extent of fibrosis on HRCT.
• Worsened respiratory symptoms and increased extent of
fibrosis on HRCT.
Most patients had hypersensitivity pneumonia and auto
immune ILDs of different origin (i.e. rheumatoid arthritisassociated ILD, mixed connective tissue disease-associated
ILD, and systemic sclerosis-associated ILD).
A total of 663 patients, of whom 62.1% had a usual interstitial
pneumonia fibrotic pattern on HRCT, were randomised to receive
nintedanib or placebo. The primary endpoint was the annual rate
of decline in FVC (mL/year) assessed over 52 weeks.

The study met its primary endpoint: patients treated with
nintedanib had a relative reduction of FVC decline of 57%
compared with placebo (P<0.001), which translated into a
difference of 107 mL/year between the groups (see Figure). “I
was very surprised about this result. Nintedanib was already
effective in IPF, but now there was a relative reduction close to
60%. This was even more than we hoped for,” said Prof. Richeldi.
The adverse event profile was consistent with previous
studies of nintedanib in ILDs, with diarrhoea being the most
common adverse event.
1.	Flaherty KR, et al. NEJM. 2019;381(18):1718-27.
2. Richeldi L, et al. NEJM. 2014;370(22):2071-82.
3. Crestani B, et al. Lancet Respir Med 2019;7(1):60-68.
4.	Wells AU, et al. Eur Respir J. 2018;51(5):pii: 1800692. doi: 10.1183/13993003.00692-2018.
5.	Wollin L, et al. Eur Respir J. 2019;54(3):pii: 1900161. doi: 10.1183/13993003.00161-2019.

Figure: INBUILD trial: annual rate of decline in FVC (mL/year) over 52 weeks [1]
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Reduction of FVC decline in systemic
sclerosis-associated ILD
An analysis of the SENSCIS trial showed that the rate
of decline in forced vital capacity (FVC) was reduced
in patients with systemic sclerosis (SSc)-associated
interstitial lung disease (ILD) treated with nintedanib
compared with placebo [1].
The large, randomised, controlled SENSCIS trial included
576 patients with SSc who also suffered from ILD with an
HRCT scan that showed fibrosis affecting at least 10% of the
lungs. Participants had a relative short course of SSc with
a maximum disease duration of 7 years. Participants were
assigned to 52 weeks of placebo or 150 mg nintedanib twice
weekly in addition to their usual immunosuppressive therapy,
which in most cases was mycophenolate mofetil (MMF).
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“SENSCIS met its primary endpoint: a reduction in the annual
rate of decline in FVC,” said Dr Kristin Highland (Cleveland
Clinic, Ohio, USA). After a year, in patients who took
nintedanib, FVC declined by a mean of 52 mL, which was
significantly less than the mean 93 mL decline seen among
those who were given placebo. This translated into a 44%
lower annual rate of lung function decline in patients taking
nintedanib compared with placebo [2]. A subgroup analysis
of the SENSCIS data presented at this year´s EULAR meeting
showed that patients treated with MMF had a similar benefit
from the therapy with nintedanib [3]. Treatment results were
also independent of SSc subtype, sex, age, and race [3].
At the ERS meeting, Dr Highland presented a post-hoc analysis
according to percentage of FVC loss. “Improvement with regard
to change of FVC began early in treatment, with the efficacy
curves separating by week 12 and continuing to diverge,” said
Dr Highland. Over 52 weeks, the proportion of patients with any
decline in FVC was lower in the nintedanib group compared
with placebo, highlighting the high efficacy of the treatment.
The most frequent adverse event during therapy with
nintedanib was diarrhoea. Prof. Highland pointed out that
this can easily be managed; for example, by concomitant
therapy with loperamide or by a dose reduction.
Dr Highland concluded that the open-label SENSCIS on
continuation will allow for further data collection on safety
and will establish whether treatment effects are sustainable
longterm.
1.	Highland K. Abstract RCT1883, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2. Distler O, et al. N Engl J Med 2019;380(26):2518-28.
3. Distler O, et al. Abstract OP0017, EULAR 2019, 12-15 June, Madrid, Spain.

Registry confirms nintedanib efficacy under
real-life conditions
Data from the German INSIGHTS-IPF registry have shown
that therapy with nintedanib reduces mortality in idiopathic
pulmonary fibrosis (IPF) patients by 37% compared with
placebo [1].
Registries are an important tool to assess the efficacy and
safety of drugs in a real-world scenario. To assess the effects of
nintedanib under real-life conditions, Prof. Jürgen Behr (LudwigMaximilian-University Munich, Germany) and his colleagues
analysed data from a non-interventional, prospective cohort
study of consecutively enrolled IPF patients in 20 interstitial
lung disease (ILD) expert centres in Germany, the INSIGHTSIPF registry. Data of 588 IPF patients with a disease duration of
1.8 ± 3.4 years were included in the analysis. Propensity scores
were applied to account for known differences in baseline
characteristics of patients.
During a mean follow-up of 1.2 ± 0.7 years, 33% of patients died.
The 1-year and 2-year survival for patients with versus without
antifibrotic therapy was 92% versus 78% and 76% versus 63%,
respectively. This translates into a 37% lower risk of death in
patients treated with antifibrotic therapy (P=0.005). “Our results
were robust and remained statistically significant in multivariate analysis,” said Prof. Behr during the presentation of this trial.
However, patients on antifibrotic therapy did not differ significantly in the decline of FVC values compared with patients in
the placebo group; a difference that might be explained by the
observational study design. The results show that despite relative functional stability, IPF patients without antifibrotic therapy
carry an increased risk of death.
1. Behr J, et al. Abstract 5404, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
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Best of the Posters
Fever during immunotherapy for NSCLC
associated with shorter PFS
A Japanese trial that investigated the relationship between
immunotherapy efficacy and fever suggests a negative
impact on disease control and progression free survival
(PFS) in non-small-cell lung cancer (NSCLC) patients [1].
Dr Osamu Kanai (Kyoto Medical Centre, Japan) and his fellow
researchers questioned the status of fever, an immune-related
adverse event, as an advantageous factor [1]. Thus, their
single-centre, retrospective study was intended to examine
the connection between fever and immune-treatment of
NSCLC. NSCLC patients (n=105) were studied from their first
dose of nivolumab to their second dose or over 3 weeks. Fever
was defined by a 0.2-0.5°C difference between axillary and
oral temperature and values over 37°C or a 1°C rise.
Primary outcome to measure treatment efficacy was PFS. In
addition, disease control and response rate were evaluated.
All patients were also reviewed for concomitant use of
corticosteroids, and non-steroidal anti-inflammatory drugs
(NSAIDs). A great majority did not have a tumour resection before
treatment, nor did they regularly use corticosteroids. Median age
of the participants was ~72 years, and 71% were male. Of the
patients, 33.3% developed fever, 17.1% of them were female.
As a result of the univariate log-rank test, immunotherapyinduced fever, ECOG-PS ≥2, and regular use of corticosteroids
were significantly linked to a shorter PFS (P=0.0353,
P=0.0003, and P=0.0251, respectively). In the multivariate
analysis, patients with fever had a 74% higher relative risk of
an unfavourable influence on PFS (see Figure). The model
adjusted for comorbidities such as emphysema, histology
(i.e. squamous vs nonsquamous), and current use of
corticosteroids. Another factor with a significantly negative
impact on PFS was ECOG-PS ≥2 with a hazard ratio of 2.54.
Never smoking was also linked to a shorter PFS. The authors
argued that the status of immunotherapy-induced fever is
associated with immune checkpoint inhibitors, as they think
that the fever is not solely caused by an immunological reaction
to the tumour cells. In conclusion, they see the appearance
of fever after the start of immunotherapy with a checkpoint
inhibitor as an independent risk factor for a shorter PFS.

Figure: Multivariate analysis of PFS. Factors with a significant influence
on PFS are highlighted in red [1]
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CI, confidence interval; CS, corticosteroids; ECOG-PS, Eastern Cooperative Oncology Group Performance
Status; HR, hazard ratio; PFS, progression-free survival; TPS, tumour proportion score.
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Kanai O, et al. PA368, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Smart shirt as a device to measure tidal
volumes in real-life setting
A “smart shirt” was shown to measure tidal volumes
reliably in healthy subjects during daily activities [1]. The
next step will be testing the wearable device in chronic
obstructive pulmonary disease (COPD) patients.
The smart shirt is mainly used by athletes to monitor their
lung function, but a recent Dutch study wanted to test it for
validity and reproducibility for potential use for patients [1].
Symptoms of disease worsening normally start in exercise
situations. However, it is difficult to get realistic values for
these situations as lung function tests are mostly performed
in a clinical setting, which do not adequately reflect the
conditions in which a person is performing everyday tasks
like climbing stairs, sitting, or vacuuming. This was the
incentive for Denise Mannée (Radboud University Medical
Centre, the Netherlands) and her colleagues to compare
the tidal volume (TV) measured by the Hexoskin®shirt to
TV values from mobile spirometry with an Oxycon Mobile®
(OM) in 15 healthy subjects with a mean age of 34.1 years.
TV values determined by the shirt were tested against the
QCD-calibrated respiratory inductance plethysmography
with a breathing mask and backpack. Every test person had
to perform the tasks twice to account for reproducibility.
Best of the Posters
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The registered TV ranged from 0.64L ± 0.13L while sitting
in a bent position to 1.63L ± 0.49L while climbing stairs.
Mobile spirometry and smart shirt values for standing
and sitting in a bent position differed 0.2%, stair climbing
differed 2.0%, and the biggest disparity appeared while
vacuuming (3.1%). A 1% difference equalled about 12 mL
of TV. Of note, a new calibration was needed for the second
measurement, but in general the researchers valued the
smart shirt for its accurate measurement of TV. Ms Mannée
concluded, “Ultimately, we want to improve patients’ quality
of life. If we can accurately monitor patients’ symptoms
while they go about their normal activities, we might be able
to spot problems and treat them sooner, and this in turn
could mean less time in hospital.”
1

Mannée D, et al. PA2228, ERS 2019, 29.9.-2.10 Madrid, Spain.

Exercise with virtual reality beneficial for COPD
patients
In a 2-week training programme for patients with
moderate chronic obstructive pulmonary disease (COPD)
virtual reality-based rehabilitation led to greater mobility
improvement than traditional pulmonary rehabilitation [1].
Longer term rehabilitation with a duration of 6 weeks is
internationally recommended by guidelines as it has shown
to improve dyspnoea and exercise tolerance [1,2]. However, in
some countries, e.g. Poland and Germany, health insurance
generally only approves up to 3 weeks of rehabilitation
[1]. Thus, Dr Sebastian Rutkowski (Opole University of
Technology, Poland) and his colleagues wanted to find out
whether shorter periods of rehabilitation are still able to
augment physical performance.
Dr Rutkowski and colleagues also aimed to compare the efficacy of
traditional exercise capacity training to a pulmonary rehabilitation
programme including non-immersive virtual reality techniques
and operated with a gaming console and motion sensor. The
68 included patients were between 50 and 70 years old and
suffered from moderate COPD with GOLD stages 2 or 3. Among
the exclusion criteria were higher-grade heart failure, insulindependent diabetes mellitus, and uncontrolled hypertension.
Rehabilitation training took place 5 times a week over 2 weeks
either with the virtual reality programme or traditional pulmonary
rehabilitation, which included breathing and fitness exercises
as well as relaxation training. Primary outcome was defined as
improvement in Senior Fitness Test (SFT) performance. Analysis
was done with mixed-effects models.
22
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Both groups showed significant ameliorations of the SFT
after the 2-week intervention. The members of the virtual
reality-group yielded significantly better results in values for
arm curl, chair stand, and 6-minutes-walk-test than those in
the traditional pulmonary rehabilitation group (P<0.05).
According to Dr Rutkowski, a virtual-reality programme
could motivate COPD patients, in particular those with
limited activity, to perform regular physical fitness exercises
at home.
1 Rutkowski S, et al. PA570, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2	Egan C, et al. Respir Med. 2012;106(12):1671-9.

NSCLC: a new way to evaluate hilar and
mediastinal lymph nodes
A team of Barcelona-based researchers developed an
algorithm that exhibits high accuracy in predicting the
dignity of mediastinal and hilar lymph nodes in lung
cancer patients [1].
Classically, PET-CT scans and EBUS-TBA (endobronchial
ultrasound-guided transbronchial needle aspiration) are used
to determine whether lymph nodes of lung cancer patients
found in mediastinum or at the hilum are malignant or not [1].
The retrospective investigation, presented by Jaume BordadMartínez (Bellvitge Universitary Hospital, Catalonia, Spain),
combined the information provided by the 2 techniques with a
list of clinical criteria to develop a model to predict malignancy
with high probability. Standardised uptake values (SUV) were
determined for each of the 358 lymph node samples obtained
from 116 consecutive patients.
Data gathered from the EBUS consisted of diameter in short
axis, borders, morphology, echogenicity, and whether a vascular
hilum was detected. Also obtained were supplementary clinical
variables including age, gender, smoking history, diabetes,
lung diseases, primary tumour location, and its histology. Two
blinded experts separately evaluated every lymph node and
reference point.
As a result of the modelling, a lymph node malignancy was
predicted with 89% probability (AUC 0.89) before biopsy,
using a combination of significant factors: age (P=0.0025),
SUVmax (P=0.0001), diameter in the short axis (P=0.0001),
and anatomical region (hilar lymph node P=0.0121; subcarinal
lymph node P=0.0006). All other variables could be discarded
when combining PET-CT and EBUS image features.
1

Bordas-Martinez J, et al. PA323, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Orvepitant successful in decreasing symptoms
of chronic cough
A randomised controlled trial studied the effect of the
neurokin-1 receptor antagonist orvepitant on cough
frequency and found a meaningful reduction in high
frequency coughers [1].

patients and 66.7–72.2% of the orvepitant groups. In those
taking 30 mg of orvepitant some adverse events were more
common than with placebo, e.g. headache 8.9% versus 5.1%
and dizziness 6.3% versus 1.3%, respectively. Overall, the
results were found encouraging enough to promote further
testing of the drug.

Refractory or unexplained chronic cough is an incapacitating
and widespread disease with negative influence on quality of
life that is often challenging to treat [2]. Currently, there are no
proven therapies for this condition, which is often treated offlabel with first-generation antihistamines, antidepressants,
and opioids – with mixed results. The phase 2b, multicentre,
double-blind, randomised controlled VOLCANO-2 trial
involved 315 patients from 55 sites all over North America
and the United Kingdom [1]. Every study subject had chronic
or unexplained chronic cough. Prerequisite for study inclusion
was ≥1 year of cough of unclear origin and/or no treatment
response, with an awake frequency of ≥10 coughs per hour [1].

Figure: Awake cough frequency responder analysis in higher frequency cough
group with the 30 mg dose of orvepitant: a greater proportion of subjects in
the orvepitant group respond by at least 30% (70% vs 43.8%, P=0.009) [1]

The orvepitant group received either 10 mg, 20 mg, or 30 mg
per day for 12 weeks. Evaluations for cough frequency were
done at weeks 2, 4, and 12 and patient-reported outcomes
were measured at weeks 2, 4, 8, and 12. Primary endpoint
was change in cough frequency at week 12 measured by
a VitaloJAK® ambulatory cough monitor. Subgroups for
high and low cough rates were pre-specified, knowing
that statistical power was only present for a full analysis
set. In addition, patient-reported outcomes, the Leicester
Cough Questionnaire, cough severity and urge to cough (in
VAS, 0-100 mm scale), and global ratings of change were
assessed. Participants’ demographics featured a very high
rate of Caucasians (94.6%) and females (80.3%). Mean
awake cough frequency for the full analysis set was 43 per
hour, day-time cough severity had a mean of 67.6 mm (out of
a 100 mm) on VAS, the urge to cough was 70.4 mm.

1	Smith J et al. PA600, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.
2 Chung KF. Pulm Pharmacol Ther. 2011;24(3):267-71.

The primary endpoint was not met in the full analysis set.
However, in a pre-defined subgroup of higher coughfrequency subjects, the higher orvepitant dose was superior
to placebo (see Figure). In addition, all patient-reported
outcomes were in favour of orvepitant at all dosages, though
most significantly when 30 mg of the drug was taken. Cough
severity decreased by 9 mm (P=0.046) and the urge to cough
by 11.8 mm (P=0.005). The researchers explained the lack
of efficacy in the lower cough group by a greater variance in
cough frequency within this group.
Adverse events were reported by 68.4% of placebo-treated
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COPD patients do not benefit from azithromycin
therapy longer than a year
A retrospective analysis of the COLUMBUS cohort found
that prolonging azithromycin treatment over more than
1 year did not reduce COPD exacerbations.
The COLUMBUS trial included 92 adults with COPD who
had ≥3 exacerbations within the year preceding the trial [1].
Treatment with 500 mg azithromycin or placebo 3 times a
week over 12 months resulted in a significantly lower rate of
exacerbation with a rate of 0.58 compared with placebo. The
new question posed by Dr Sander Talman (Amphia Hospital,
the Netherlands) and colleagues was whether continuing the
bacteriostatic macrolide azithromycin for longer than 1 year
would still entail an efficacious decrease in exacerbations [2].
The retrospective cohort study assigned the patients from the
COLUMBUS investigation to a treatment or a control group,
depending on their further therapy with azithromycin during
the first year after the trial. Data was analysed for frequency
of exacerbations, time to first incident, and number of inpatient hospital stays. In the azithromycin group, 34% of the
study subjects had continued their azithromycin treatment.
There was no significant difference in mean values for exacerbation frequency between maintenance and non-maintenance
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group with 2.29 ± 2.43 and 1.67 ± 1.69 (P=0.577). Also, hospital
admissions were not significantly influenced by further
treatment with azithromycin >1 year: maintenance group
vs non-maintenance group 0.56 ± 0.93 versus 1.36 ±1.91,
respectively (P=0.307). The time to first exacerbation was
shorter under azithromycin with a median of 138 days
versus 168 days, but this difference also failed to reach

statistical significance (P=0.11). The researchers concluded
that administering azithromycin for a longer period than
12 months does not result in a beneficial decrease of
exacerbations. The optimal macrolide treatment duration
still needs to be determined in prospective investigations.
1
2

Uzun S, et al. Lancet Respir Med. 2014;2(5):361-8.
Talman S, et al. OA3563, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Novel Developments in Infectious Disease
Long-term azithromycin decreases
exacerbations in primary ciliary dyskinesia
The BESTCILIA trial presented strong evidence that a
low dose of azithromycin over a period of 6 months can
help prevent exacerbation in primary ciliary dyskinesia
(PCD) and reduce pathogenic bacteria in the sputum.
PCD is a rare condition. The signs of this congenital disease start
in neonates or young children, and it progresses throughout
adulthood. Symptoms include chronic rhinosinusitis, recurrent
otitis media, conductive hearing impairment, chronic productive
cough, as well as infection and inflammation of the lower
respiratory tract [1]. Currently, data on PCD is still scarce.

less pathogenic sputum bacteria were found compared with
placebo (rate ratio 0.39; P=0.0002). Values for lung function,
hearing levels, or quality of life were not different between the
groups. Overall, the treatment was well tolerated, although
the patients in the azithromycin group presented with more
gastrointestinal symptoms.
“Our results show that azithromycin is safe for patients with
PCD and that it could offer an effective maintenance therapy,
reducing ill-health and helping children and adults get on
with their daily lives,” commented Dr Kobbernagel. In her
opinion, a next question will be whether a treatment longer
than 6 months is still safe and could also help precluding
irreversible lung damage.

Dr Helene Kobbernagel (Rigshospitalet Copenhagen, Denmark)
presented the results of the randomised controlled, European,
multicentre BESTCILIA trial [2]. The trial investigated efficacy
and safety of azithromycin as a maintenance therapy to prevent
respiratory exacerbations of PCD. Participants (n=90), aged
7-50 years, were randomised to receive either placebo (n=41) or
azithromycin at a dose of 250 mg or 500 mg, depending on their
body weight being < or ≥40 kg (n=49) for 3 times a week over
6 months. In addition to the rate of exacerbations, the sputum
was investigated for pathogenic bacterial species.

1
2

The patients taking azithromycin suffered from about half the
amount of exacerbative episodes than the patients receiving
placebo (rate ratio 0.46; P=0.006). Furthermore, evidently

The prospective observational study, presented by Dr Francisco
Sanz Herrero (University Hospital of Valencia, Spain), included
169 patients with CAP, aged between 58 and 79 years (mean age
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Kobbernagel HE, et al. BMC Pulm Med. 2016;16(1):104.
Kobbernagel HE, et al. RCT5102. ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Predicting community-acquired pneumonia
outcomes by microRNA testing
Community-acquired pneumonia (CAP) bears the risk
of complications like severe sepsis or acute respiratory
failure. A recent study has found different types of
microRNA that may anticipate the development of those
deteriorations and could easily be tested [1].

66.9 years), all hospitalised in Valencia. A substantial proportion
of them had important comorbidities like diabetes (29%), COPD
(28.4%), arrhythmia (13.6%), and cerebrovascular disease (8.9%).
During the CAP treatment of these patients, 109 developed a
complication. Acute hypoxic respiratory failure (AHRF) and severe
sepsis were seen in 25.4% and 13.6% of the study subjects. Realtime PCR testing found a downregulation of microRNA-223 and
microRNA-574 that had a high accuracy in predicting the onset
of severe sepsis (area under the curve [AUC] 0.78) and AHRF
(AUC 0.77). Another endotype linked to profound complications
was microRNA-182, also showing high predictive values for
sepsis and AHRF with an AUC of 0.83 and 0.76. The mortality of
these university hospital-treated patients was 3.6%.
“Our study has been conducted in a hospital setting but
could be applied to outpatients too. In addition, due to the
range of age of the patients in our study, this could be applied
to adult patients of all ages, although we cannot extrapolate
the results to children,” concluded Dr Sanz Herrero. These
new findings could open the door to a fast-risk prediction for
CAP patients as it is widely available, not expensive, and only
takes around 1-3 hours before the results are clear.

Figure: The endotype miR-182 is linked to profound complications
for sepsis and acute hypoxic respiratory failure (AHRF), the miR-574
expression correlates with the risk of AHRF [1]
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Pulmonary Vascular Disease
Balloon pulmonary angioplasty for inoperable
chronic thromboembolic pulmonary
hypertension
Chronic thromboembolic pulmonary hypertension
(CTEPH) is one of the most common subsets of
precapillary pulmonary hypertension with a prevalence
of 50 individuals per million in Europe. The recent RACE
study in patients who were no candidates for surgical
pulmonary endarterectomy has shown that balloon
pulmonary angioplasty (BPA) is superior to medical
treatment alone, emphasising the mechanical disease
component [1].
Primary treatment of CTEPH is surgical pulmonary
endarterectomy for suitable patients, but treatment for
those not eligible for surgery remains an unmet need. The
RACE trial has prospectively compared the efficacy of
oral riociguat, a stimulator of soluble guanylate cyclase,

with BPA, an interventional technique using balloons to
break intravascular obstructions and to restore flow. At 26
weeks, after randomisation of 105 patients (53 patients
were assigned to riociguat and 52 were assigned to BPA),
the primary endpoint geometric mean pulmonary vascular
resistance decreased to 41% of baseline value in the BPA
group and to 68% of baseline value in the riociguat group.
The secondary endpoint (change in 6MWD at week 26) was
not significant (50m in the BPA arm vs 44m in the riociguat
arm).
The presenter, Dr Xavier Jaïs (University of Paris-Sud,
France), pointed out that more data will become available
on combination of BPA with riociguat after completing
the extended 6-month follow-up where cross-overs were
allowed.
1

Jaïs X. RCT1885, ERS 2019, 29 Sept-2 Oct, Madrid, Spain.

Pulmonary Vascular Disease
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