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Dear colleagues,

The COVID-19 pandemic has a major impact on global health 
and affects all aspects of professional and social activities. All 
congresses, international and national, are organised in either a 
hybrid format (live and via video) or completely online. Obviously, 
this was also the case for the 2020 ATS and ERS congresses. 
Nevertheless, the organisers and the speakers were able to present 
the most recent updates in important areas of pulmonary diseases. 
We decided to present the most important findings of these major 
events in a combined issue.

Clearly, pulmonologists are in the frontline of diagnosing and 
treating patients with COVID-19. Important clinical and research 
findings were presented. Findings from a retrospective analysis 
of bronchoscopy results suggest that a bronchoscopy may add 
diagnostic value in patients with unclear COVID-19 diagnosis. Some 
COVID-19 patients may develop fibrotic abnormalities. The issue 
of potential reinfections has been discussed. The importance of 
structured follow-up has been presented. Worldwide, over a hundred 
COVID-19 vaccine candidates are currently under investigation; 
some of them already in phase 3 trials. Hopefully approved as of 
2021, vaccines may help to fight the COVID-19 pandemic.

The management of mild asthma underwent some considerable 
changes in recent years. The GINA guidelines no longer recommend 
short-acting β2-agonists (SABA) as needed as sole treatment. 

Research findings over the years have suggested that the 
presence of chronic symptoms is not directly associated with the 
development of airflow limitation. Their course over a patient’s 
life is rather unstable as they may appear, disappear, and reappear 
over the years. 

The ever-increasing variety of nicotine-containing products 
that flooded the market in recent years are definitely no “harm 
reduction products” as propagated by the tobacco industry. On 
the contrary, the use of e-cigarettes and conventional cigarettes, 
often together with cannabis, leads to a toxic cocktail that could 
be responsible for permanent lung damage and premature death.

First-in-class P2X3 receptor antagonist shows promise for chronic 
cough treatment. In two phase 3 studies, gefapixant reduced the 
frequency of cough in patients with refractory or unexplained 
cough and increased their quality of life.

This report outlines the most significant advancements discussed 
at both conferences. So, we hope that you will enjoy reading this 
Conference Report! 

Stay healthy and kind regards,
Prof. Richard Dekhuijzen
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COVID-19 infections: Bronchoscopy provides 
additional diagnostic certainty 
Findings from a retrospective analysis of bronchoscopy 
results suggest that a bronchoscopy may add diagnostic 
value in patients with unclear COVID-19 diagnosis [1].

“Reliable tests with a high negative predictive value can help to 
defer non-COVID patients to a normal ward without isolation 
and preserve isolation rooms for COVID-19 patients,” said Dr 
Thomas Malfait (Ghent University Hospital, Belgium). Thus, 
clinicians are in need of fast and reliable diagnostic results. 
The current gold-standard for confirmation of a suspected 
COVID-19 infection is a real-time reverse transcriptase-
polymerase chain reaction (rRT-PCR), and specimens taken 
by bronchoalveolar lavage (BAL) show the highest rate 
of positivity in rRT-PCR [2,3]. However, recommendations 
have been in favour of postponing bronchoscopy to protect 
healthcare workers. Due to this advice, the diagnostic value 
of bronchoscopy in this setting is not yet known. Thus, Dr 
Malfait and his fellow investigators retrospectively evaluated 
the results of video bronchoscopies performed between 19 
March and 5 May 2020. 

The added diagnostic certainty was classified as: alternative 
microbiological diagnosis in the BAL fluid or SARS-CoV-2 
PCR positivity or negativity in BAL fluid. The indication 
for performing video bronchoscopies was a diagnostic 
uncertainty in patients that had repetitive negative PCR 
swabs but high clinical indicators of COVID-19 and a positive 
chest CT (n=31), or COVID-19 positive patients (n=7) with 
suspected alternative pathologies such as a superinfection. 

The results for the first group showed rRT-PCR positivity 
in 7 cases, 9 patients that were truly negative (i.e. negative 
rRT-PCR) and 15 alternative microbiological diagnoses. 
In the group of COVID-19 positive patients, an additional 
microbiological diagnosis was detected in 5 out of 7 cases. 
Taken together, 95% of the 38 bronchoscopies resulted in 
additional diagnostic certainty. All video bronchoscopies 
were performed on haemodynamically stable or ventilated 
patients, using personal protection equipment, preferably 
as bedside procedure. There were no bronchoscopy-related 
adverse events, nor COVID-19 infections in involved staff. 

COVID-19 and the Lung
“In suspected COVID-19 cases with diagnostic uncertainty, 
bronchoscopy has an additional diagnostic value with 
therapeutic consequences, provided safety standards are 
ensured. There is a high yield in alternative diagnoses and 
the negative predictive value for contagiousness seems to 
be high,” concluded Dr Malfait.

1. Malfait T, et al. The role of bronchoscopy in COVID-19 patients during the SARS-
CoV-2 pandemic. LBA 4146, ERS International Virtual Congress 2020, 7-9 Sept.

2. European Centre for Disease Prevention and Control. June 2020. Retrieved from: 
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/diagnostic-testing 
[Accessed on 30 Sept 2020].

3. Wang W, et al. JAMA. 2020;323:1843-1844.

Secondary pulmonary fibrosis: a possible long-
term effect of severe COVID-19 
Some COVID-19 patients may develop fibrotic abnormali-
ties. Patients with severe acute disease are particularly at 
risk [1].

At present, the long-term pulmonary consequences of 
COVID-19 remain speculative [2]. “However, we know that the 
severity of COVID-19 is related to symptoms at discharge,” said 
Prof. Francesco Blasi (University of Milan, Italy). Particularly 
patients who suffer from severe COVID-19 disease which 
requires admission in an intensive care unit seem to be at risk. 
In the first large series of hospitalised patients with COVID-19 
in Wuhan (China), chest computer tomography (CT) showed 
bilateral ground glass opacities with or without consolidation 
and with lower lobe predilection in all patients [2,3]. Although 
the virus is eradicated in patients who have recovered from 
COVID-19, this does not, in itself, preclude the development of 
progressive, fibrotic irreversible interstitial lung disease. 

Prof. Blasi discussed an early analysis of discharged 
COVID-19 patients (enrolled between 5 February and 17 
March 2020); 47% of patients showed impaired diffusing 
capacity of the lungs for carbon monoxide (DLCO) and 25% 
had a reduced total lung capacity (TLC). Impaired diffusion 
capacity was found in 30.4% of patients with mild disease, 
42.4% of patients with pneumonia, and 84.2% of patients 
that suffered from severe pneumonia. “Not only impaired 
diffusion, but also CT changes are noticed. In particular in 
patients with severe disease,” Prof. Blasi said [1,4]. 

https://www.ecdc.europa.eu/en/covid-19/latest-evidence/diagnostic-testing
https://pubmed.ncbi.nlm.nih.gov/32159775/
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The correlation between severe pneumonia during a COVID-19 
infection and secondary fibrosis can be explained by acute or 
chronic inflammation that leads to damage of the alveolar 
epithelium. In this state, proinflammatory cytokines such as 
TGFβ, TNFα, and IL-6 are released. They activate fibroblasts 
and myofibroblasts, which leads to excessive deposition 
of collagen and other extracellular matrix components, as 
well as the destruction of normal lung architecture. The 
similar cytokine profiles in idiopathic pulmonary fibrosis 
and COVID-19 suggest an analogous pathomechanism of 
pulmonary fibrosis in those diseases (see Figure) [5]. Viral 
infections may act as triggers for the initiation of lung fibrosis 
or promote exacerbations of existing lung fibrosis. Especially 
elderly male patients are prone to viral-induced fibrosis due 
to immunosenescence.

Figure: The pathogenesis of pulmonary fibrosis. Adapted from [5]

Acute or chronic
inflammation

Alveolar epithelium
damage

Overexpression of 
proinflamatory cytokines 
(TGF β, TNF α, II-6)

Fibroblasts and 
mycroblasts 
activation

Excessive 
deposition of 
collagen in ECM

With regard to therapy of SARS-CoV-2-associated pulmonary 
fibrosis, anything from traditional Chinese medicine to 
steroids and antifibrotics has been considered. “Steroids 
seem to work according to our experience: they improve and 
reduce pulmonary involvement and also improve exercise 

tolerance. But I think antifibrotics could be another interesting 
approach,” concluded Prof. Blasi.

1. Blasi S. Long-term impact the lung and beyond. COV3651, ERS International 
Virtual Congress 2020, 7-9 Sept.

2. Spagnolo P et al. Lancet Respir Med 2020;8:750-72.
3. Wang D, et al. JAMA 2020;323:1061-1069.
4. Hu Q, et al. Eur J Radiol 2020; 128:109017.
5. Lechowicz K, et a.l J. Clin. Med. 2020;9:1917.

COVID-19 vaccines: An ongoing race
Worldwide, several hundred COVID-19 vaccine candidates 
are currently under investigation; some of them already in 
phase 3 trials. Hopefully approved as of 2021, vaccines 
may help to fight the COVID-19 pandemic [1]. 

The development of vaccines differs somewhat from drug 
development: study participants are healthy volunteers, and 
the number of participants may be as high as 60,000 in phase 
3 testing. Main primary outcomes are safety, tolerability and, 
especially in phase 3 trials, immunogenicity. The different 
types of vaccines currently being developed include DNA- 
or mRNA-based technologies, attenuated or inactivated 
viruses, virus-like particles as well as replicating and non-
replicating viral vectors expressing SARS-CoV-2 proteins. 

“Both the number and the procedures towards a development 
of an effective vaccine for COVID-19 are unprecedented,” stated 
Prof. George Karakiulakis (Aristotle University of Thessaloniki, 
Greece). A recent review from September 2020, counted 321 
vaccine candidates in various stages of development globally 
[2]. Some 143 are in preclinical and 33 in clinical stages of 
development. Of the candidates in clinical trials, 10 are currently 
in phase 1, 15 in phase 1/2 or 2, and 8 are already in phase 3 
clinical evaluations [1]. 

Most of the vaccine candidates in phase 1 have a dose regimen 
of 2 doses 3-4 weeks apart and they are given intramuscularly. 
Among those in phase 2, one will be given intradermally. “Our 
hope is on the 8 vaccines in phase 3,” said Prof. Karakiulakis 
(see Table) [1]. Some of those trials received early permissions 
to move on to phase 3 after preliminary favourable results and 
before the planned ending of earlier phases. The time frames 
for phase 3 study completion according to the different 
protocols range from May 2021 to October 2022. There have 
also been 3 announcements of early vaccinations that raised 
concerns. One of those, from the Gamaleya Research Institute 
(Russia), has only published results from phase 1 but no results 
from phase 2 or 3. Nevertheless, Russia has been preparing 
for mass vaccination to start in October 2020. Similarly, China 

https://pubmed.ncbi.nlm.nih.gov/32422177/
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(20)30109-5/fulltext
https://www.ejradiology.com/article/S0720-048X(20)30206-0/fulltext
https://www.mdpi.com/2077-0383/9/6/1917/htm
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announced inoculation of candidate vaccines without publicly 
known results from a phase 3 trial to the military and medical 
workers as of July 2020. 

Normally, the Food and Drug Administration in the USA has 
strict rules for vaccines, which state that a vaccine should 
reduce the rate of symptomatic disease by 50% and there 
should be safety data of ≥1 year for ≥3,000 patients. Yet, 
currently, there is pressure on the FDA to approve a vacinne 
by 1 November 2020. “Experts think that the FDA may grant 
an emergency use authorisation rather than full approval,” 
Prof. Karakiulakis pointed out. Aaccording to Dr Anthony S. 
Fauci, director of the NIAID and US Government’s infecious 
disease expert, a vaccine for widespread use will likely not be 
available before March to September 2021.

1. Karakiulakis G. Vaccines - Early clinical trials. COV3620, ERS International Virtual 
Congress 2020, 7-9 Sept.

2. Le TT, et al. Nat Rev Drug Discov. 2020;19:667-668.

COVID-19: What is the risk of reinfection?
A few studies have assessed immunologic changes 
during and after a COVID-19 infection. Some results have 
suggested that neutralising antibodies are protective. At 
the ERS 2020 Congress, Prof. Peter Openshaw (Imperial 
College of London, UK) reviewed some immunological 
considerations from recent COVID-19 studies [1].

“What we know about this virus is just changing from hour to 
hour,” said Prof. Openshaw. A few initial studies from China 
have shown a neutralising antibody response to SARS-CoV-2 in 
a patient cohort that recovered from COVID-19 [2]. The results 
suggest that there is more antibody production in patients with 
severe disease. Unfortunately, asymptomatic individuals have 
a weaker immune response to SARS-CoV-2 infection, as shown 
by a Chinese study in 37 asymptomatic individuals [3]. This 
study assessed the clinical features and immune responses 
of asymptomatic patients with a SARS-CoV-2 infection and 
found that 81.1% of the 37 asymptomatic participants showed 
declining neutralising antibodies in the convalescent phase, 
compared with 62.2% of symptomatic participants. 40% of 
asymptomatic individuals became seronegative compared 
with 12.9% of the symptomatic group. Interestingly, duration 
of viral shedding was longer in asymptomatic individuals 
compared with those with symptoms. Moreover, asymptomatic 
individuals exhibited lower level of 18 pro-inflammatory and 
anti-inflammatory cytokines.

In the United Kingdom, the ISARIC-4C (Coronavirus Clinical 
Characterisation Consortium) cohort collected data from 
COVID-19 patients. Up to July 2020, demographic data, 
outcomes, and comorbidities of 64,323 patients were 
collected (Tier 0). Single biological samples from plasma/
serum, nasal swabs, urine, and stools were collected from 
644 patients. Serial biological sample sets are available 
from another 1,625 patients. One of the first studies that 

Table: COVID-19 vaccines that are in phase 3 studies [1]

COVID-19 Vaccine 
developer/manufacturer

Vaccine 
platform

Type of 
candidate 
vaccine

Number 
of doses

Timing of 
doses

Route of 
administration

Clinical stage

Phase 1 Phase 1/2 Phase 2 Phase 3

University of Oxford / 
AstraZeneca

Non-replicating 
viral vector

ChAdOx1-S 1 IM NCT04324606
Interim Report

2020-001228-32 ISRCTN89951424
NCT04516746

CanSino Biological Inc. 
/ Beijing  Institute of 
Biotechnology 

Non-replicating 
viral vector

Adenovirus Type 5 
Vector

1 IM ChiCTR2000030906
Study Report

ChiCTR2000031781 NCT04526990

Gamaleya Research 
Institute 

Non-replicating 
viral vector

Adeno-based 
(rAd26-S+rAd5-S)

2 0, 21 days IM NCT04436471
NCT04437875

NCT04530396

Sinovac Inactivated Inactivated 2 0, 14 days IM NCT04383574
NCT04352608

NCT04456595

Wuhan Institute of 
Biological Products / 
Sinopharm

Inactivated Inactivated 2 0, 14 or 
1, 21 days

IM ChiCTR2000031809 ChiCTR2000034780

Beijing Institute of 
Biological Products / 
Sinopharm

Inactivated Inactivated 2 0, 14 or 
1, 21 days

IM ChiCTR2000032459 ChiCTR2000034780

Moderna / NIAID RNA LNP-encapsulated 
mRNA

2 0, 28 days IM NCT04283461
Study Report

NCT04405076 NCT04470427

BioNTech / Fosun Pharma 
/ Pfizer

RNA 3 LNP-mRNAs 2 0, 28 days IM 2020-001038-36 NCT04368728

https://pubmed.ncbi.nlm.nih.gov/32887942/
https://clinicaltrials.gov/ct2/show/NCT04324606
https://pubmed.ncbi.nlm.nih.gov/32702298/
https://www.clinicaltrialsregister.eu/ctr-search/trial/2020-001228-32/GB
http://www.isrctn.com/ISRCTN89951424
https://clinicaltrials.gov/ct2/show/NCT04516746
http://www.chictr.org.cn/showprojen.aspx?proj=51154
https://www.sciencedirect.com/science/article/pii/S0014299920307354
http://www.chictr.org.cn/showprojen.aspx?proj=52006
https://clinicaltrials.gov/ct2/show/NCT04526990
https://clinicaltrials.gov/ct2/show/NCT04436471?term=vaccine&cond=covid-19&draw=4
https://clinicaltrials.gov/ct2/show/NCT04437875?term=vaccine&cond=covid-19&draw=4
https://clinicaltrials.gov/ct2/show/NCT04530396
https://clinicaltrials.gov/ct2/show/NCT04383574?term=covid-19&cond=vaccine&cntry=CN&draw=2
https://clinicaltrials.gov/ct2/show/NCT04352608?term=Sinovac&cntry=CN&draw=2
https://clinicaltrials.gov/ct2/show/NCT04456595
http://www.chictr.org.cn/showprojen.aspx?proj=52227
http://www.chictr.org.cn/showprojen.aspx?proj=56651
http://www.chictr.org.cn/showproj.aspx?proj=53003
file:///Users/mooz/Library/Containers/com.apple.mail/Data/Library/Mail Downloads/A84E01F4-5F46-4B69-BE56-C0BF45418D9B/ChiCTR2000034780
https://clinicaltrials.gov/ct2/show/NCT04283461
https://www.nejm.org/doi/full/10.1056/NEJMoa2028436
https://clinicaltrials.gov/ct2/show/NCT04405076
https://clinicaltrials.gov/ct2/show/NCT04470427
https://www.clinicaltrialsregister.eu/ctr-search/trial/2020-001038-36/DE
https://clinicaltrials.gov/ct2/show/NCT04368728
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symptoms and social distancing behaviour, the app also 
monitored the effect of easing the restrictions. 

In the app, people were asked to report their symptoms, 
including less frequent symptoms such as stomach problems. 
The app was flexible and new knowledge, e.g. symptoms like 
smell or taste disturbances, could be easily included. A total of 
20,000 to 40,000 users responded daily to questions. Despite 
a flexible lockdown in the Netherlands, the symptom load was 
seen to decrease over time. There were also clinically relevant 
differences between single regions in the Netherlands.

The app also shed light on the behavioural changes of the 
people. Compared with the situation before the so-called 
‘intelligent’ lockdown, there was a stark decrease of social 
contacts and a decrease in travelling. “In the beginning of 
the pandemic, the elderly had an average number of close 
contacts. Later on, their contacts decreased because this 
age group was more careful. For us it was interesting to see 
how people pick up new behaviour on a population level in 
response to the COVID fatalities,” Prof. Chavannes said. 

After the lift of the ‘intelligent’ lockdown, more symptoms were 
reported but not in the elderly population. “It spread much less 
than we feared, probably because the elderly really kept their 
distance, which is comforting us,” concluded Prof. Chavannes. 
Taken together, the app proved to be a useful tool to identify 
potential outbreaks on a geographical and populational level.

1. Chavannes NH. Surveillance of COVID-19 with a radar app. Abstract 4954, ERS 
International Virtual Congress 2020, 7-9 Sept.

COVID-19 survivors benefit from structured 
follow-up
The preliminary results of the CovILD study show that 
many COVID-19 patients suffer from long-term pulmonary 
impairment that is not detected by lung function, but the 
impairment does seem to improve over time [1].

The CovILD study assessed the frequency and patterns of 
pulmonary abnormalities in moderate-to-critical COVID-19 
patients after recovery. All participants lived in a ‘hot spot’ area 
in the Tyrolean region of Austria. They were hospitalised at the 
University Clinic of Internal Medicine in Innsbruck, the St. Vincent 
Hospital in Zams, or the cardio-pulmonary rehabilitation centre in 
Münster, Austria. At the virtual ERS meeting, Dr Sabina Sahanic 
(Medical University of Innsbruck, Austria) presented data of the 
first 86 patients enrolled between 29 April and 9 June 2020.

came from this cohort assessed the T-cell response during 
infection with COVID-19 in 28 patients with mild disease and 
14 with severe disease [4]. This study showed that memory 
T-cell responses were greater in severe cases. 

In a North America cohort, a study on the humoral immune 
response to SARS-CoV-2 showed that IgG, IgA, and IgM 
antibody responses were accurate in identifying recently 
infected individuals, with 100% specificity and 97%, 91%, 
and 81% sensitivity, respectively [5]. IgA and IgM antibodies 
were short-lived. IgG antibodies lasted longer and persisted 
through 75 days post-symptoms. The authors concluded 
that IgG antibodies are correlated with neutralising antibodies 
and are possibly a correlate of protective immunity. A study 
on the outbreak of SARS-CoV-2 on a fishing vessel further 
showed that the presence of high neutralising antibodies 
was associated with protection (P=0.002) [6]. “This finding is 
important because it tells us that the presence of antibodies 
is protective,” Prof. Openshaw said. 

Taken together, these results show that a COVID-19 infection 
primes B and T cell immunity. “It is not clear whether the 
protection by viral infection stays more than a few months, 
but vaccines may possibly induce better immunity than 
natural infection,” Prof. Openshaw concluded.

1. Openshaw P. Immunology underpinning vaccine strategy: what is the risk of 
reinfection? COV3619, ERS International Virtual Congress 2020, 7-9 Sept.

2. Wu F, et al. Preprint at medRxiv.Doi:10.1101/2020.03.30.20047365. 
3. Long QX, et al. Nat Med 2020 Aug;26(8):1200-1204.
4. Peng Y, et al. Nat Immunol. DOI:10.1038/s41590-020-0782-6. 
5. Iyer AS, et al. Preprint at medRxiv. Doi:10.1101/2020.07.18.20155374. 
6. Addetia A, et al. J Clin Microbiol 2020.Doi:10.1128/JCM.02107-20.

COVID-19 App: The Dutch experience
The Leiden University Medical Center developed an app 
to help track the spread of COVID-19 in the Netherlands. 
The app is widely used and appears to be a useful tool to 
monitor local outbreaks as well as behavioural changes [1].

“In the Netherlands, there was a large emphasis on personal 
responsibility in dealing with the COVID pandemic,” said 
Prof. Niels Chavannes (Leiden University, the Netherlands). 
“We were really astonished about the 200.000 downloads. 
This is really a lot for a small country like the Netherlands.” 
The COVID Radar app was launched in April 2020 with the 
aim to evaluate symptom load and behavioural aspects on a 
group level. Everybody was able to sign up, and the app was 
mostly downloaded in Amsterdam and Rotterdam, the two 
cities where most COVID-19 cases were identified. Besides 

https://www.medrxiv.org/content/10.1101/2020.03.30.20047365v2.article-info
https://www.nature.com/articles/s41591-020-0965-6
https://doi.org/10.1038/s41590-020-0782-6
https://doi.org/10.1101/2020.07.18.20155374
https://doi.org/10.1128/JCM.02107-20
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The average age of the 86 patients was 61, and 35% were 
female. Nearly half of the participants were current or former 
smokers and 65% were overweight or obese. The average 
length of stay of the 86 participants was 13 days; 21% of 
the participants were admitted to the ICU and 19% had 
had invasive mechanical ventilation. Follow-up visits were 
scheduled for 6, 12, and 24 weeks after their discharge from 
hospital. During these visits, clinical examinations, laboratory 
tests, lung function tests, computed tomography (CT) scans, 
and echocardiograms were carried out.

At the 6-week follow-up visit, 56 patients (65%) showed 
persistent symptoms; the most common symptom was 
dyspnoea in 40 patients (47%), followed by coughing in 13 
patients (15%). By the 12-week visit, breathlessness had 
improved but was still evident in 31 patients (39%); yet there 
was no change in the percentage of patients with cough.

Lung function parameters (i.e. forced expiratory volume in 
one second [FEV1], forced vital capacity [FVC], and diffusing 
capacity for carbon monoxide [DLCO]) improved between 
the visits at 6 and 12 weeks. At 6 weeks, 20 patients (23%) 
showed FEV1 <80% predicted normal. At 12 weeks, this 
improved to 18 patients (21%). At 6 weeks, 24 patients (28%) 
showed FVC <80% predicted normal, which improved to 16 
patients (19%) at 12 weeks, and 28 patients (33%) showed 
DLCO <80% predicted versus 19 patients (22%) at 12 weeks.

Pathological CT findings were present in 74 patients (88%) 
at 6 weeks and in 48 patients (56%) at 12 weeks. Severe 
pathological CT findings were more frequent in patients that 
were admitted to the ICU. The main patterns of damage 
at follow-up were ground glass opacities and reticulation. 
“Fortunately, we could not find any signs of progressive 
pulmonary fibrosis in our population,” Dr Sahanic said.

After 6 weeks, more than half of the patients had at least 
1 persistent symptom, predominantly breathlessness and 
coughing, and CT scans still showed lung damage in 88% 
of patients. However, by the time of their next visit at 12 
weeks after discharge, the symptoms had improved and lung 
damage was reduced to 56%. At the time of Dr Sahanic’s 
presentation, results at 24 weeks were still being evaluated.

“The findings from this study show the importance of 
implementing structured follow-up care for patients 
with severe COVID-19 infection,” concluded Dr Sahanic. 
“Importantly, CT unveiled lung damage in this patient group 

that was not identified by lung function tests. Knowing how 
patients have been affected long-term by the coronavirus 
might enable symptoms and lung damage to be treated 
much earlier and might have a significant impact on further 
medical recommendations and advice.” 

1. Sahanic S et al. Persisting pulmonary impairment following severe SARS-CoV-2 
infection, preliminary results from the CovILD study. LBA 4143, ERS International 
Virtual Congress 2020, 7-9 Sept.

Early pulmonary rehabilitation post-COVID-19 
aids recovery
The results of a small study suggest that the sooner 
COVID-19 patients start a pulmonary rehabilitation 
programme after being taken off ventilators, the better 
the improvement in walking and breathing capabilities, 
and muscle gain. Despite significant improvements, the 
average 3 weeks of rehabilitation was not enough for a 
full recovery [1].

Patients with severe COVID-19 sometimes spend weeks in 
intensive care on ventilators. As a result, they may suffer 
from multiple physical (pulmonary and extra‐pulmonary), 
emotional, and social limitations, which necessitate a 
comprehensive, interdisciplinary pulmonary rehabilitation 
programme. PhD student Yara Al Chikhanie (Grenoble Alps 
University, France) studied the impact of COVID-19 and the 
effect of pulmonary rehabilitation. Included in the study were 
19 patients with a mean age of 71. Each patient had at least 
1 comorbidity. Patients spent on average 26 days in intensive 
care and 13 days in the pulmonary ward before transfer to a 
French rehabilitation centre.

A 6-minute walk test (6MWT) was used to evaluate the 
weekly progress of these patients. Most were still unable to 
walk when they arrived at the rehabilitation centre. At the end 
of the rehabilitation (21±8 days) the 6MWT increased from 
120±141 m to 337±145 m. This was a significant gain but 
still a serious impairment, as patients reached only 43±24% 
of the normal predicted distance. Measurement of oxygen 
saturation during the 6MWT revealed that most patients still 
had a reduced oxygen saturation (SpO2 85±6%), although 
patients had no perceived dyspnoea.

The most important finding of the study was that patients who 
were admitted to pulmonary rehabilitation shortly after leaving 
intensive care progressed faster than those who spent a 
longer period in the pulmonary ward. The sooner rehabilitation 
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started and the longer it lasted, the faster and better the 
improvement in patients’ walking and breathing capacities 
and muscle gain. Patients who started rehabilitation in the 
week after being taken off their ventilators progressed faster 
than those who were admitted after 2 weeks. Despite the 
significant improvement, the average period of 3 weeks in 
rehabilitation was not enough to recover completely. Walking 
ability improved until the end of the rehabilitation. Participants 
also had a significant recovery of lung volumes and capacities, 
and leg and handgrip strength, but post-traumatic stress 
disorder was not resolved in concerned patients.

“These findings suggest that doctors should start 
rehabilitation as soon as possible and that patients should 
try to spend as little time as possible being inactive,” Ms Al 
Chikhanie concluded. ERS President Prof. Thierry Troosters 
(KU Leuven, Belgium) commented that the results of this 
study are perfectly in line with a recent statement of the 
ERS in which a tailored rehabilitation is recommended for 
COVID-19 patients after the in-hospital phase [2].

1. Al Chikhanie Y, et al. New insights into determinants of patient-reported outcomes 
in chronic respiratory diseases. LBA PA938, ERS International Virtual Congress 
2020, 7-9 Sept.

2. Spruit MA, et al. Eur Resp J 2020. DOI: 10.1183/13993003.02197-2020.

Asthma – What’s New
Mild asthma: A fundamental change in 
management
The management of mild asthma underwent some 
considerable changes in recent years. The GINA guidelines 
no longer recommend short-acting β2-agonists (SABA) 
as needed as sole treatment.

In the last decade, it became increasingly evident that even 
patients with mild asthma are at risk of serious adverse events, 
Prof. Roland Buhl (Johannes Gutenberg University of Mainz, 
Germany) stated in his lecture on the changing landscape in the 
management of mild asthma [1]. Severe exacerbations in mild 
asthma represent 30-40% of asthma exacerbations requiring 
emergency consultation [2]. Frequent use of short-acting 
bronchodilators has been associated with several adverse 
events, such as a reduced bronchodilator response, rebound 
increase in bronchial hyperresponsiveness, and increase in 
eosinophilic airway inflammation [3,4]. This is particularly true 
for extremely frequent SABA use: the use of 2 or more SABA 
canisters in adults is associated with a heightened risk of 
asthma-related exacerbations [5]. Increasing β-agonist use 
elevates even the risk of fatal or near-fatal asthma [6]. All these 
studies highlighted the risk of SABA only use, especially with 
regard to severe exacerbations. “This is why SABA only is 
probably not the best choice in mild disease,” Prof. Buhl stated. 

In more severe disease, a bronchodilator is already 
combined with an anti-inflammatory agent to control airway 
inflammation. “It is only a small step to go from inhaled 

corticosteroids (ICS)/long-acting β-agonists (LABA) to ICS 
plus formoterol, a long but still rapid-acting bronchodilator 
to be able to control smooth muscle contraction and airway 
inflammation with one drug,” said Prof. Buhl. If patients with 
mild asthma develop symptoms, they should start a fixed 
ICS/formoterol combination. They can stop therapy when 
the symptoms disappear. This approach has been tested in 
clinical trials, but participants in a controlled setting tend to 
use ICS regularly, whereas patients in real life tend to only use 
ICS when symptomatic. This explained the motivation for a 
real-life study performed last year [7]. 

In the Novel START trial, patients (n=668) with mild asthma 
were treated open-label for 52 weeks in 3 arms: one with 
a fixed ICS/formoterol combination as-needed, one with 
ICS (i.e. budesonide) plus as-needed albuterol (budesonide 
maintenance group), and one with as-needed albuterol only, 
which is the strategy recommended up to 2018 in the GINA 
guidelines. The results showed that the ICS/LABA combination 
as needed was as effective as maintenance therapy, but 
significantly more effective than albuterol as-needed with 
regard to prevention of exacerbations (see Figure). Regarding 
severe exacerbations, the ICS/formoterol as needed strategy 
was even more effective than maintenance ICS [7]. “This is 
pretty clear because patients will take more reliever when 
they suffer from severe symptoms, and in this way will also 
take more ICS leading to an overall better outcome; therefore, 
it makes sense to use the fixed combination ICS/formoterol,” 
Prof. Buhl said. 

https://erj.ersjournals.com/content/early/2020/07/30/13993003.02197-2020
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12615000999538
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One of the secondary outcomes assessed was the fraction 
of exhaled nitric oxide (FeNO), which is a very sensitive 
parameter of airway inflammation. Regarding a reduction in 
the median FeNO from baseline, the maintenance therapy 
and as-needed therapy showed similar results [7]. “This 
result tells us that bronchial inflammation in patients during 
symptom-free periods is so mild that without treatment there 
is no rise in FeNO,” Prof. Buhl explained. Thus, an as-needed 
medication is sufficient for patients with mild asthma. 
Another trial showed that patients with mild asthma treated 
with as-needed ICS/formoterol or ICS maintenance therapy 
can reduce exacerbation risk by 50% [8]. These results led 
to a change in the GINA treatment recommendations for 
patients with mild asthma: ICS/formoterol as needed is now 
a preferred alternative in step 1 to maintenance ICS in step 2. 

1 Buhl R. Refining asthma treatment for mild asthma. Abstract 4201, ERS 
International Virtual Congress 2020, 7-9 Sept.

2 Dusser D, et al. Allergy 2007;62(6):591-604.
3 Hancox RJ, et al. Respir Med 2000;94(8):767-771.
4 Aldridge RE, et al. Am J Respir Crit Care Med 2000;161:1459-1464.
5 Stanford RH, et al. Ann Allergy Asthma Immunol 2012;109: 403-477.
6 Suissa S, et al. Eur Respir J 1994;7:1602-1609.
7 Beasley R, et al. N Engl J Med 2019;380:2020-2030.
8 Wong GWK. N Engl J Med 2019;380:2064-2066.

IL-5 antagonist showed efficacy in chronic 
rhinosinusitis with nasal polyps
Results from the phase 3 SYNAPSE trial showed that 
mepolizumab significantly improved nasal polyp score 
and nasal obstruction. Patients treated with the IL-5 
antagonist also had less need for surgery compared 
with placebo [1].

Chronic rhinosinusitis with nasal polyps (CRSwNP) involves 
chronic inflammation of the rhinosinal cavities, mostly of type 
2 signature, combined with growth of polyps in the nasal airway 
[2,3]. CRSwNP, entailing symptoms like congestion, facial pain, 
and hyposmia, also negatively impacts quality of life [2,4,5]. The 
current standard of care relies on intranasal corticosteroids 
(CS) with short courses of systemic CS if needed and nasal 
surgery in case of CS failure [3]. “Unfortunately, the benefit 
of this is often short-lived, recurrences are common, and 
many patients suffer from ongoing inadequate control of their 
disease and symptoms,” said Dr Claire Hopkins (Guy’s and St 
Thomas Hospital and King’s College London, UK). 

Previous investigations with 750 mg mepolizumab IV detected 
an improvement of CRSwNP with this IL-5 antibody [6,7]. The 
current phase 3, randomised, placebo-controlled SYNAPSE 
trial evaluated subcutaneous mepolizumab at a dose of 100 
mg every 4 weeks over 52 weeks as add-on to standard of 
care (i.e. mometasone furoate plus saline nasal douching) for 
adult patients with CRSwNP. The 407 participants had at least 
1 previous surgery and were deemed to need further surgery. 
The mean age was 49 years, mean duration of nasal polyposis 
was 11.45 years, and 38% in the placebo versus 33% in the 
mepolizumab group were female. Rescue treatment with oral 
prednisolone antibiotics or surgery was permitted. The co-
primary endpoints were defined as change from baseline in 
endoscopic nasal polyp score at week 52 in addition to change 
from baseline in nasal obstruction in visual analogue scale 
(VAS) score during weeks 49-52. The key secondary endpoint 
consisted of time-to-first actual nasal surgery up to week 52.

“More than 50% of patients achieved significant reduction 
in nasal polyp score with some patient achieving a greater 
than 5-point score reduction,” Dr Hopkins revealed. The 
median difference in total endoscopic nasal polyp score was 
-0.73 (95% CI -1.11 to -0.34; P<0.001) (see Figure). In the 
nasal obstruction VAS score, 44% of participants achieved a 
reduction of >5 points in the mepolizumab group compared 
with 23% in the placebo group (see Figure). With reference to 
surgery, only 9% of the patients with add-on mepolizumab 
underwent surgery versus 23% receiving placebo. 

In terms of safety, on-treatment adverse events were 
reported by 82% of the mepolizumab participants and 84% by 
the participants in the placebo group. Serious adverse events 
were noted in <1% on placebo and 6% on mepolizumab, but 
these were rated as unelated to study treatment.

Figure: Budesonide/formoterol as-needed is equally effective as maintenance 
therapy and more effective than albuterol in a real-life study [7]
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https://onlinelibrary.wiley.com/doi/full/10.1111/j.1398-9995.2007.01394.x
https://www.sciencedirect.com/science/article/pii/S0954611100908205
https://www.atsjournals.org/doi/10.1164/ajrccm.161.5.9906052?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://linkinghub.elsevier.com/retrieve/pii/S1081-1206(12)00640-0
https://erj.ersjournals.com/content/erj/7/9/1602.full.pdf
https://www.nejm.org/doi/10.1056/NEJMoa1901963
https://www.nejm.org/doi/full/10.1056/NEJMe1905354
https://clinicaltrials.gov/ct2/show/NCT03085797https://clinicaltrials.gov/ct2/show/NCT03085797
https://clinicaltrials.gov/ct2/show/NCT03085797https://clinicaltrials.gov/ct2/show/NCT03085797
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Figure: Co-primary endpoints of the SYNAPSE trial [1]
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“In conclusion, we demonstrated in the SYNAPSE study that 
add-on mepolizumab is an effective and safe treatment 
for adults with chronic rhinosinusitis with nasal polyps,” Dr 
Hopkins concluded her talk.

1. Hopkins C. Add-on mepolizumab for chronic rhinosinusitis with nasal polyps: 
SYNAPSE study. LBA 4616, ERS International Virtual Congress 2020, 7-9 Sept.

2. Stevens WW, et al. J Allergy Clin Immunol Pract. 2016;4:565-572.
3. Fokkens WJ, et al. Allergy. 2019;74:2312-2319. 
4. Schleimer RP, et al. Annu Rev Pathol. 2017;12:331-357. 
5. Kim J, et al. Ther Clin Risk Manag. 2020;16:31-37.
6. Bachert C, et al. J Allergy Clin Immunol. 2017;140:1024-1031.
7. Gevaert P, et al. J Allergy Clin Immunol. 2011;128:989-995.

Dupilumab shows long-term efficacy in asthma 
patients
An open-label extension study found a consistent safety 
profile and a maintained efficacy of dupilumab over up 
to 96 weeks. The LIBERTY ASTHMA TRAVERSE trial 
included asthma patients with uncontrolled moderate-
to-severe asthma who had been enrolled in phase 2 and 
3 randomised controlled trials for dupilumab treatment 
[1]. On the other hand, fevipiprant for therapy of severe 
asthma did not reach significance in the primary 
objective of the LUSTER-1 and LUSTER-2 trials [2].

The LIBERTY ASTHMA TRAVERSE trial included 2,282 
patients from 4 parent studies: QUEST (phase 3), DRI (phase 
2b), EXPEDITION (phase 2a), and VENTURE (phase 3) [1]. 
VENTURE assessed the IL-4 receptor alpha antagonist 
dupilumab for the treatment of asthma patients taking oral 
corticosteroids (OCS). In the open-label extension study, all 
patients were treated with add-on 300 mg of dupilumab every 
second week. Due to an amendment to the study design, 
96% of the subject received therapy over 48 weeks and 54% 
over 96 weeks during the long-term extension. Dr Michael 
Wechsler (National Jewish Cohen Family Asthma Institute, 
USA) presented data from DRI, QUEST, and VENTURE for the 
safety findings and efficacy data for the non-OCS dependent 
patients from DRI and QUEST.

The primary endpoint of the extension study was the rate of 
patients with any kind of treatment-emergent adverse events 
up to week 96. Secondary endpoints included annualised severe 
exacerbation rate and forced expiratory volume over 1 second 
(FEV1). “The dupilumab safety profile of the open-label extension 
was consistent with that in the previously published shorter 
duration parent studies,” said Dr Michael Wechsler (National 
Jewish Cohen Family Asthma Institute, USA). A treatment-
emergent AE emerged in 76.3% to 87.6% of patients in the 
different groups; the most common included nasopharyngitis 
(17.5%-25.9%), bronchitis (9.3%-19%), and injection-site erythema 
(2.2%-23.4%). Serious treatment-emergent AE occurred in 9.3%-
12.6% of participants, and 2.3%-5.6% of treatment-emergent AEs 
led to permanent discontinuation of dupilumab.

As for exacerbations in the open-label phase, the unadjusted 
annualised severe exacerbation rate ranged from 0.31-0.35 in 
non-OCS dependent patients. The corresponding values for 
dupilumab-treated patients at the end of the parent studies 
DRI and QUEST were 0.31-0.69 and 0.48-0.56, respectively. In 
DRI and QUEST, the baseline values for FEV1 were 1.79-1.86 
litres and 1.75-1.78 litres, respectively. “By week 96 of the 
open-label extension, absolute mean FEV1 ranged from 2.02-
2.12 litres representing a 13%-22% mean percent change 
from parent study baseline in the overall population,” stated 
Dr Wechsler. 

He concluded that “long-term treatment with dupilumab 
was generally well tolerated. Patients exposed to dupilumab 
for up to 96 weeks, demonstrated maintenance in the 
clinical efficacy that was observed in the parent studies, 
including a persistently low exacerbation rate and sustained 
improvements in lung function.”

https://pubmed.ncbi.nlm.nih.gov/27393770/
https://pubmed.ncbi.nlm.nih.gov/31090937/
https://pubmed.ncbi.nlm.nih.gov/27959637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6986240/pdf/tcrm-16-31.pdf
https://pubmed.ncbi.nlm.nih.gov/28687232/
https://pubmed.ncbi.nlm.nih.gov/28687232/
https://clinicaltrials.gov/ct2/show/NCT02134028
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Disappointing results of the LUSTER trials
The phase 3 LUSTER-1 and LUSTER-2 studies evaluated 
patients with severe asthma, including those with high blood 
eosinophils, treated with GINA step 4 and 5 therapy [2]. 
Results of the over 1,700 patients randomised within both 
studies revealed a favourable safety and tolerability profile 
of the PGD2-receptor antagonist fevipiprant compared with 
placebo. However, in terms of efficacy, the reduction in 
exacerbations and improvements in lung function observed 
were only numerical and did not meet statistical significance. 

1. Wechsler M. Dupilumab long-term safety and efficacy in patients with asthma: 
LIBERTY ASTHMA TRAVERSE. LBA 4613, ERS International Virtual Congress 
2020, 7-9 Sept.

2. Brightling CE. LUSTER-1 and -2: randomised controlled trials of fevipiprant in 
severe asthma. LBA 4614, ERS International Virtual Congress 2020, 7-9 Sept.

Severe asthma: Oral corticosteroids 
maintenance therapy associated with toxicity 
Pneumonia and osteopenia had the highest prevalence 
of adverse events after long-term oral corticosteroid 
use in patients with severe asthma in the ongoing, 
multicentre CHRONICLE study. The authors recommend 
systemic corticosteroid-sparing treatment strategies 
for severe asthma patients [1].

“Oral corticosteroids are widely used in patients with the 
most severe forms of asthma, but the outcome is not well 
understood,” said Prof. Njira Lugogo (University of Michigan, 
USA). There is a growing recognition of the adverse 
consequences of maintenance systemic corticosteroid 
therapy in asthma treatment [2]. However, only a few studies 
have assessed this effect in severe asthma patients with a 
specialist-confirmed diagnosis. The CHRONICLE study is an 
ongoing, non-interventional, observational study of adults 
with severe asthma. Participants receive biologic treatments 
and/or maintenance systemic corticosteroid therapy. 

In the present analysis presented by Prof. Lugogo, the prevalence 
of potential systemic corticosteroid (SCS)-associated conditions 
was compared between patients with no reported history of 
maintenance therapy with SCS (SCS use for <30 days) (n=600), 
SCS use with a cumulative duration of <2 years (n=83), and SCS 
use with a cumulative duration of ≥2 years (n=113). 

Of the 796 participants enrolled across 89 sites in the USA 
between February 2018 and February 2019, maintenance use 
of SCS was documented in 196 patients, 83 of them were 
treated for <2 years, and 113 for ≥2 years. Pneumonia and 
osteopenia were had the highest prevalence regarding the 

adverse conditions of systemic corticosteroids. The prevalence 
of associated adverse conditions was more pronounced 
in patients with SCS use ≥2 years. “We noticed a clear dose 
response effect,” Prof. Lugogo explained. Percentage of 
patients with a BMI ≥30 was 51% in the group without SCS 
use, 61% in the group with SCS use <2 years, and 43% in the 
group with SCS use of ≥2 years. “As there was no higher BMI 
in patients treated with systemic corticosteroids, the adverse 
outcome is independent of obesity,” Prof. Lugogo said.

Healthcare providers should employ SCS-sparing treatment 
strategies to avoid the negative consequences of this therapy. 
“There is a much higher risk of toxicity – we definitely need to 
think about this,” emphasised Prof. Lugogo.

1 Lugogo NL. Maintenance systemic corticosteroid use is associated with multiple 
adverse conditions in U.S. adults with severe asthma: Results from the Chronicle 
Study. P364, ATS 2020 Virtual, 5-10 Aug.

2 Price DB, et al. J Asthma Allergy 2018;11:193-204.

First-in-class tyrosine kinase inhibitor shows 
promise in severe asthma
A recent phase 3 study suggests that masitinib could be 
a novel treatment for patients with severe asthma as it 
demonstrated a positive benefit/risk ratio regardless of 
initial eosinophils level [1].

The multicentre, prospective, randomised, placebo-controlled 
phase 3 trial assessed masitinib 6 mg/kg/day in adult patients 
with severe asthma and insufficient disease control under 
oral corticosteroids (OCS) at >5 mg/day. The small molecule 
masitinib is a selective tyrosine kinase inhibitor that targets 
mast cell activity and exerts inhibition on platelet-derived 
growth factor receptor signalling associated with airway 
remodelling.

The study included 355 participants for the primary analysis 
and 404 participants for the safety evaluation. They 
were randomised 2:1 to receive masitinib or placebo. All 
participants had a baseline     value ≥35% and <80% and at 
least 2 exacerbations in the previous year as well as signs 
of uncontrolled asthma 2 weeks before the study. The 
primary endpoint was defined as reduction of annualised 
severe asthma exacerbation rate (SAER) that included a 
deterioration demanding dose escalation of OCS for at least 
3 days or hospitalisation. After a placebo run-in interval of 2 
weeks, participants received treatment over 36 weeks, which 
could be followed by a blinded extension until at least week 
96. This led to an average exposure time of about 60 weeks. 

https://clinicaltrials.gov/ct2/show/NCT02555683
https://clinicaltrials.gov/ct2/show/NCT02555683
https://clinicaltrials.gov/ct2/show/NCT03373045
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A6474
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A6474
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A6474
https://pubmed.ncbi.nlm.nih.gov/30214247/
https://clinicaltrials.gov/ct2/show/NCT01449162
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Compared with placebo, the rate of SAER was significantly 
reduced by 35% in patients on masitinib (P=0.0103; rate 
ratio 0.65; 95% CI 0.47-0.90). The result was supported by a 
sensitivity analysis of the full analysis set population. A pre-
specified subgroup analysis of patients with an eosinophil 
level of ≥150 cells/µL showed a decrease of 38% (P=0.0156; 
rate ratio 0.62; 95% CI 0.42-0.91). In terms of safety, at least 
1 adverse event occurred in 83.4% of the masitinib and 82% 
of the placebo groups. Corresponding rates for severe and 
serious adverse events were 48.0% vs 45.9% and 17.7% vs 
16.5%, respectively. In conclusion, the investigators saw a 
possible new treatment option with masitinib for patients with 
severe asthma who are not eligible for biologic treatment.

1. Chanez P, et al.  Masitinib significantly decreases the rate of asthma exacerbations 
in patients with severe asthma uncontrolled by oral corticosteroids: A phase 3 
multicenter study. LBA B93, ATS 2020 Virtual, 5-10 Aug.

Predicting individual effectiveness of biologics 
in severe asthma
Choosing a biological treatment for asthma requires 
the presence of exacerbations or necessity of daily oral 
corticosteroids (OCS). The use of special predictors of 
the efficaciousness of different modes of action can 
help to tailor treatment [1].

“To diagnose severe asthma is actually the most challenging 
part of identifying patients for biological treatments,” said Prof. 
Celeste Michala Porsbjerg (Bispebjerg-Frederiksberg University 
Hospital, Denmark) [1]. As a first step, it is essential to distinguish 
difficult-to-treat asthma from severe asthma by systematically 
evaluating all factors that may contribute to poor asthma 
control like deficient adherence or untreated comorbidities [2-
4]. A very recent study found that the systematic assessment 
of patients within a group of high-dose treated asthma revealed 
only 12% with severe asthma and 88% difficult-to-treat asthma, 
with a possibly substantial rate of overlap of patients suffering 
from severe asthma but having contributing causes on top [5]. 
Thus, before choosing a biological, it is important to treat the 
comorbidities that can be found in most patients with severe 
asthma, as this might already increase symptom control [4]. 
“We don’t know how well the biological will work in a patient 
with untreated comorbidities, but possibly not as well as if they 
are managed,” stated Prof. Porsbjerg. 

Regardless of the specific choice of biologic treatment, the 
agents will exert their clinical effects mainly in the form of 
decreased exacerbations and lowering the use of OCS. “For 

all biologics we can, certainly in individual patients, see very 
good effects on lung function and symptom control, but 
we cannot promise our patients that we will see an effect,” 
stressed Prof. Porsbjerg.

An anti-IgE therapy is indicated in the case of perennial 
allergy on top of the prerequisite for all forms of biologic 
treatment in patients with severe asthma, i.e. exacerbations 
or daily use of OCS [6]. Highly symptomatic patients 
exhibiting low lung function without exacerbations or daily 
OCS do not constitute an indication for biologicals [1]. 
Predictors of efficacy of anti-IgE treatment are high levels 
of eosinophils and fractioned exhaled nitric oxide (FeNO) as 
well as allergic rhinitis and childhood onset of asthma [6]. 
To receive anti-IL-5 therapy, a patient should have elevated 
levels of eosinophils together with the abovementioned 
prerequisites. A reduction in eosinophils can be seen as 
a biomarker of effectiveness of anti-IL-5 that may be 
predicted prior to treatment by adult onset of asthma, 
high rates of exacerbation, and levels of eosinophils, along 
with nasal polyposis [6]. Finally, anti-IL-4 receptor (IL-4R) 
therapy reduces IgE and FeNO, as anti-IL-4R affect the IL-
13 pathway [6]. Thus, FeNO and eosinophil levels can also 
serve as prognosticators of effective treatment.

Prof. Porsbjerg concluded that knowledge and inclusion of 
the specific predictors of clinical effects should play a key 
role pre-biologic therapy assessment [1].

1. Porsbjerg C. Identifying patients with severe asthma that will be benefit from 
biological therapy. Abstract 4202, ERS International Virtual Congress 2020, 7-9 Sept.

2. Chung KF, et al. Eur Respir J. 2014;43:343-73.
3. Hew M, et al. J Allergy Clin Immunol Pract. 2020;8:2222-2233.
4. Porsbjerg C, et al. Respirology. 2017;22:651-661.
5. Von Bülow A, et al. Respir Med. 2018;145:41-47.
6. Holguin F,et al. Eur Respir J. 2020;55:1900588.

 
Treatment according to genotype: The future of 
asthma therapy?
In the first study assessing personalised care, paediatric 
asthma patients seem to experience a small benefit 
in their quality of life when treated according to their 
rs1042713 genotype [1]. 

Drugs do not work the same in every patient. “Even if there 
are several reasons, like non-compliance, there are still 
people who do not respond. With our study, we wanted to find 
out whether variations in the gene status have an influence 
on the efficacy of a drug,” said Dr Tom Ruffles (Brighton & 
Sussex Medical School, UK). 

https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A4210
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A4210
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2020.201.1_MeetingAbstracts.A4210
https://pubmed.ncbi.nlm.nih.gov/24337046/
https://pubmed.ncbi.nlm.nih.gov/32173508/
https://pubmed.ncbi.nlm.nih.gov/28328160/
https://pubmed.ncbi.nlm.nih.gov/30509715/
https://pubmed.ncbi.nlm.nih.gov/31558662/
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The study included 241 children aged 12-18 years from 
England and Scotland. Asthma genetic differences were 
determined using a saliva sample: researchers looked for 1 
or 2 copies of an altered gene of the β2 receptor. Participants 
were randomised to personalised care (i.e. rs1042713 
genotype-based prescribing) or standard care according 
to existing guidelines. A 4-week run-in period was followed 
by a 12-month treatment and follow-up phase. Study 
questionnaires were completed online or over the phone and 
medications were prescribed by the participants´ general 
practitioner. Patients with no gene defect were treated with 
salmeterol, and those with gene defects with montelukast.
After a year, only a small improvement of 0.16 in the 
Paediatric Asthma Quality of Life Questionnaire was 
observed in those who received personalised care. However, 
when the researchers looked specifically at the children who 

had 2 copies of the altered β2 receptor gene, they found a 
greater benefit, with children experiencing an average 0.42 
improvement in their quality of life score. This difference 
translated into a noticeably better quality of life for the 
children with 2 altered gene copies (comprising 15% of the 
total population). 

Dr Ruffles pointed out that the modest effect of the 
personalised care is partly explained by the fact that the 
children’s asthma was generally very well controlled. Larger 
trials, with a focus on those with poorer asthma control, are 
needed to determine the true benefit of personalised care in 
asthma.

1. Ruffles T, et al. Effect of controller prescribing according to rs1042713 genotype on 
asthma related quality of life in young people (PACT): a randomized controlled trial. 
Abstract 4617, ERS International Virtual Congress 2020, 7-9 Sept. 

COPD – The Beat Goes On
The role of chronic symptoms as early 
biomarkers of COPD development
Research findings over the years have suggested 
that the presence of chronic symptoms is not directly 
associated with the development of airflow limitation. 
Their course over a patient’s life is rather unstable as they 
may appear, disappear, and reappear over the years. Dr 
James Allinson (Imperial College London, UK) discussed 
the available evidence on the role of symptoms in early 
COPD in his lecture at the ATS 2020 [1]. 

Formerly, GOLD 0 was a classification describing people with 
normal lung function, but the presence of chronic symptoms 
would indicate an increased risk of developing COPD [1,2]. Those 
symptoms were chronic chough and sputum, also referred to 
as chronic bronchitis/chronic mucus hypersecretion (CMH). 
CMH has been associated with poor outcomes like mortality 
or FEV1 decline in smokers with and without COPD [3,4]. “But 
definitely linking GOLD 0 with a subsequent development 
of airflow limitation has proven quite difficult,” argued Dr 
Allinson. For example, the Copenhagen City Heart Study found 
that GOLD 0 was not suitable to identify subjects at risk for 
COPD because most subjects with developing COPD did not 
previously have a GOLD 0 classification [5]. Gold 0 has since 

been removed from the classification of COPD by severity 
and, as such, will not appear in the current GOLD report 2020 
[6]. “But that’s not quite the end of the story, because other 
studies have shown that CMH can actually predict COPD 
development,” Dr Allinson stated.

To assess the possible association between CMH and COPD, Dr 
Allinson proposed 2 important considerations: the phase of life 
and the period of time assessed in studies [1,7]. When evaluating 
the impact of chronic bronchitis on later airflow limitation 
according to life stage, results have shown that its presence under 
the age of 50 years entails a significant risk of consecutive airflow 
limitation (HR 2.24; 95% CI 1.33-3.76), as opposed to having 
chronic bronchitis at age ≥50 (HR 0.92; 95% CI 0.59-1.43) [8]. This 
is in line with results of a cohort study observing a 3.7-4.11 times 
increased likelihood of smokers with chronic symptoms at ages 
36-43 developing airflow limitation in later life compared with 
those without chronic symptoms during midlife [9]. 

To understand how COPD evolves, considering the course of 
symptoms over a longer period of time seems to be important 
because chronic symptoms seem to be dynamic [1]. “People 
move from being asymptomatic to having the first incidents of 
CMH, to having either ongoing symptoms or remission or in fact 
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relapse after remission,” Dr Allinson explained. A longer presence 
of CMH is linked to a greater FEV1 decline [9]. In a cohort study, 
50% of individuals with airflow limitation aged 60-64 years, were 
in CMH remission after they had already had CMH events during 
adulthood [9]. “There can even be persons with COPD in later life 
without chronic symptoms and their development of COPD may 
be linked to an earlier phase of those symptoms at that time 
already resolved.” said Dr Allinson. He saw no straightforward 
association between CMH and decline in lung function as the life 
course is very complex. “So, rather than being a binary phenotype, 
this clinical marker seems to be a biomarker of developing and 
progressing disease,” Dr Allinson stated. 

1. Allinson JP. Early COPD: Do Symptoms predict the development of COPD? Session 
A3, ATS 2020 Virtual, 5-10 Aug.

2. Pauwels RA, et al. Am J Respir Crit Care Med. 2001;163:1256-1276.
3. Vestbo J, t al. Am J Respir Crit Care Med. 1996;153:1530-1535.
4. Lange P, et al. Thorax. 1990;45:579-585. 
5. Vestbo J , et al. Am J Respir Crit Care Med. 2002;166:329-332.
6. 2020 Global Strategy for Prevention, Diagnosis and Management of COPD. 

Retrieved from: https://goldcopd.org/gold-reports/ [Accessed on 2 Oct 2020].
7. Allinson JP, et al. Ann Am Thorac Soc. 2018;15:1241-1242. 
8. Guerra S, et al. Thorax. 2009;64:894-900.
9. Allinson JP, et al. Am J Respir Crit Care Med. 2016;193:662-672.

Urgent call for studies in COPD patients aged 
40-60 years
The majority of COPD studies assess older patients. To 
stop lung function decline early, studies including the age 
group of 40 to 60 years are urgently needed, advocated 
Prof. Wisia Wedzicha (Imperial College London, UK) in 
her lecture on therapeutic trials in early COPD [1].

A study assessing the lung-function trajectories leading to 
COPD found that a low FEV1 in early adulthood was associated 
with a high COPD incidence [2]. Among the 657 participants 
with an FEV1 of less than 80% of the predicted value before 40 
years of age, 174 (26%) had COPD after 22 years of observation 
[2]. On the other hand, half of the patients that had COPD after 
22 years of observation had a normal FEV1 before 40 years of 
age, and then experienced a rapid decline in FEV1 thereafter 
[2]. “I think this is the most important patient group, were we 
have to intervene early,” argued Prof. Wedzicha. “The better the 
lung function, the greater will be the decline once you smoke,” 
she explained. Most COPD trials included patients that >60 
years old. “We are interested in the age group between 40-60 
years,” Prof. Wedzicha stated. 

As she pointed out, one needs at least 2 lung function 
readings in a time period over 2 years to observe a rapid 
decline in lung function. Low lung function and rapid decline 

of 40 mL/year may help detect those smokers at highest risk 
for incident COPD and identify a subgroup of smokers that 
might benefit the most from intensive secondary preventative 
measures, such as smoking cessation strategies. This data 
is supported by the lung health study, where lung function 
decline was much lower in intermittent quitters compared 
with continuous smokers [3,4]. Participants that stopped 
smoking before the age of 30 had a similar decline in lung 
function to non-smokers. 

Future studies should include younger patients, with a 
primary endpoint of at least 50% current smokers with post-
bronchodilator FEV1. Study duration has to be at least 3 years 
to notice a possible impact of treatment. “We also need to 
develop novel endpoints. Forced oscillation would, for example, 
be an interesting candidate,” concluded Prof. Wedzicha.

1. Wedzicha W. Therapeutic trials in early COPD. Session A3, ATS 2020 Virtual, 5-10 Aug.
2. Lange P, et al. N Engl J Med 2015:373:111-122.
3. Anthonisen NR, et al. Am J Respir Crit Care Med 2002;166:675-679.
4. Anthonisen NR, et al. Ann Intern Med 2005;142:233-239.

Nasal high-flow therapy: a novel treatment 
option for hypercapnic COPD patients 
According to a German study, nasal high-flow (NHF) 
therapy might be a valuable addition to the existing oxygen 
delivery devices, particularly in COPD patients that cannot 
tolerate a mask [1].

NHF is a promising novel oxygen delivery device that allows 
a high flow of a heated and humidified gas mixture, thereby 
promoting higher and more stable inspiratory oxygen fraction 
values and generating a positive airway pressure that can 
reduce the work of breathing and enhance patient comfort 
and tolerance [2]. Stable COPD patients could benefit from 
its application through a reduction of anatomical dead space 
and an improvement in mucociliary clearance in conducting 
airways.

After the positive effects of a pilot study, Dr Jens Bräunlich (Kliniken 
Aurich-Emden-Norden, Germany) and his team compared 
NHF with non-invasive ventilation (NIV) in 102 patients with 
chronic hypercapnic COPD from 14 sites. The primary endpoint 
was pCO2 changes from baseline blood gas. In addition, lung 
function, quality of life, and changes in the 6-minute walk test 
were assessed as secondary endpoints. Patients were allocated 
to receive NHF or NIV. After 6 weeks, there was a crossover and 
patients received the other oxygen delivery device.

https://pubmed.ncbi.nlm.nih.gov/11316667/
https://pubmed.ncbi.nlm.nih.gov/8630597/
https://pubmed.ncbi.nlm.nih.gov/2402719/
https://pubmed.ncbi.nlm.nih.gov/12153965
https://goldcopd.org/gold-reports/
https://pubmed.ncbi.nlm.nih.gov/30047779/
https://pubmed.ncbi.nlm.nih.gov/19581277/
https://pubmed.ncbi.nlm.nih.gov/26695373/
https://pubmed.ncbi.nlm.nih.gov/26154786/
https://pubmed.ncbi.nlm.nih.gov/12204864/
https://pubmed.ncbi.nlm.nih.gov/15710956/
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During treatment with NHF, pCO2 levels decreased by 4.7% 
compared with 7.1% during treatment with NIV. However, the 
difference between both devices of 1.4 mmHg was not statis-
tically significant (P=0.12). Both devices improved lung function 
and quality of life with no differences between the devices, but 
only NIV led to an increase in the 6-minute walk test. 

Dr Bräunlich concluded that NHF may constitute an alter native 
to NIV in COPD patients with stable chronic hypercapnia, 
especially in those rejecting NIV or not tolerating a face mask.

1. Bräunlich J. Nasal high-flow versus non-invasive ventilation in patients with chronic 
hypercapnic COPD. Abstract 4350, ERS International Virtual Congress 2020, 7-9 Sept.

2. Ischaki E, et al. Eur Resp Rev 2017;26(145):170028.

Current prediction tools underestimate 
exacerbation risk of severe COPD patients
Both the BLISS and the Bertens’ prognostics scores were 
not sufficiently accurate to assess risk of exacerbation 
in the COPD cohort of the ECLIPSE trial [1]. 

“Accurate prediction is important, because weighing the individual 
risk estimates against the benefit and harm of treatment can help 
to assist clinical decision-making and guide resource allocation,” 
explained PhD student Spencer Keene (Maastricht University, the 
Netherlands). Various prediction tools for COPD exacerbations 
have been developed, but only the Birmingham Lung Improvement 
Studies (BLISS) prognostic score (including 6 variables: age, CAT 
score, respiratory admissions previous 12m, BMI, diabetes, and 
FEV1% predicted) and the Bertens’ score (including 4 variables: 
exacerbations in the previous year, pack years of smoking, level of 
obstruction, and history of vascular disease) have methodological 
rigour and practicality [2,3]. They have been tested in primary care 
patients but not in more severe COPD patients with at least 1 
moderate-to-severe exacerbation within 2-years. Thus, Mr Keene 
and colleagues tested these scores in the COPD cohort of the 
observational, multicentre ECLIPSE study. 

The cohort included 1,749 COPD participants (mean age 63 
years; 35% female), of whom 1,214 (69%) had >1 exacerbation 
within 2-years. The BLISS score showed good discrimination and 
accurately predicted severe exacerbation in the ECLIPSE COPD 
patients. It performed better than the Bertens’ score. However, 
due to systematic under-prediction of risk, neither score should 
be used to predict moderate-to-severe exacerbations.

1. Keene S. External validation of two prognostic scores predicting exacerbations 
in ECLIPSE COPD patients. Abstract 4192, ERS International Virtual Congress 
2020, 7-9 Sept.

2. Jordan R, et al. Eur Respir J 2019;54:Suppl.63, OA257.
3. Bertens LC, et al. Int J Chron Obstruct Pulmon Dis 2013;8:493-499.

Exacerbation history is a reliable predictor of 
future exacerbations 
Previous exacerbations proved an important risk factor 
for future exacerbations. This real-world data from 
a large cohort study supports the need for improved 
management and treatment of COPD patients [1].

In the registry-based, cohort study AvoidEx, data was 
collected from German healthcare insurance claims and 
Swedish medical records of COPD patients ≥40 years. All 
participants had their first COPD diagnosis during 2010-
2017. Overall, 250,723 COPD patient from Germany and 
27,178 COPD patients from Sweden were included. Patients 
were divided into 4 groups (i.e. none, 1 moderate, 1 severe, ≥ 2 
moderate to severe) according to the baseline exacerbation 
12 months pre-index (which is based on the exacerbation 
classification). The follow-up period lasted up to 9 years.

In German patients without baseline exacerbations, 19.0% 
(18.9-19.2%) had exacerbations after 1-year follow-up and 
35.9% (35.7-36.1%) after 3 years. In Sweden, corresponding 
numbers were 22.5% (21.9-23.1%) and 39.4% (38.7-40.1%), 
respectively. After 3 years, cumulative exacerbation risk was 
59.1% (58.5-59.7%), 58.1% (56.1-60.1%), and 84.1% (83.6-84.5%) 
in German patients with 1 moderate, 1 severe, and ≥2 
moderate-to-severe exacerbations at baseline, respectively. 
Corresponding numbers in the Swedish population were 
53.6% (51.7-55.5%), 66.6% (62.6-70.7%), and 84.1% (82.8-85.4%), 
respectively (see Figure). “As you can see, there is a stepwise 
increase: patients who had a lower exacerbation rate in the 
past had a lower risk of exacerbations in the future and the 
risk goes up depending on the exacerbation history,” explained 
Prof. Claus Vogelmeier (University Clinic Giessen and Marburg, 
Germany).

Figure: Results show that patients with previous exacerbations have a 
much higher risk of future exacerbations [1] 
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In total, more than 1 out of 3 patients without baseline 
COPD exacerbation experienced exacerbation(s) during the 
3-year follow up. In addition, more than half of those with 
1 moderate baseline exacerbation experienced subsequent 
exacerbation(s), with an even higher risk in patients with 
frequent or severe baseline exacerbations. Yet, even 
patients with only 1 moderate baseline exacerbation had 
more subsequent exacerbations compared with those 
without baseline exacerbations. Patients with no history of 
exacerbations had also a much longer time until the next 
subsequent exacerbation during follow-up.

“I think this data very nicely supports earlier data under very 
different circumstances, because this data used medical 
data and insurance data from a very big cohort. But all this 
information stresses that exacerbation history is a self-fulfilling 
prophecy for future events,” Prof. Vogelmeier concluded. 

1. Vogelmeier C. Risk of future exacerbations among COPD patients – A real-world 
register-based cohort study (AvoidEx). Abstract 4189, ERS International Virtual 
Congress 2020, 7-9 Sept.

Singing training effective as physical 
rehabilitation in COPD
Comparing classic pulmonary rehabilitation with a sing-
ing- based training, a Danish study found non-inferiority 
of the singing method to improve physical capacity in 
COPD patients [1]. 

“As you all know, pulmonary rehabilitation is a cornerstone 
in COPD care and has an immense impact on subjective and 
objective aspects of living with COPD,” said Prof. Uffe Bødtger 
(Nætved Hospital, Denmark). Unfortunately, adherence to 
pulmonary rehabilitation can be quite a problem, which is 
why there is a need for alternative options [2,3]. 

“Within the last 20 years or so, lung choirs or singing training for 
patients with respiratory diseases including COPD has shown to 
improve respiratory control, dyspnoea levels, and self-perceived 

physical health, but the impact on physical capacity is unknown,” 
Prof. Bødtger explained the motivation for this multicentre, 
randomised-controlled trial [1]. As such, the primary endpoint 
of this investigation comparing singing training with physical 
training was non-inferiority in improvement of physical capacity 
demonstrated by change in 6-minute walking test (6MWT). 
Secondary endpoints included quality of life, lung function 
(FEV1), overall disease-specific health (St. George's Respiratory 
Questionnaire, SGRQ), and adherence. 

The study randomised 270 patients who had a prescription for 
pulmonary rehabilitation from August 2017 to August 2019, 
of whom 195 completed their rehabilitation over 10 weeks. 
Baseline parameters between groups were comparable. The 
patients had a mean age of 69 years and a mean FEV1 of 
51%. About two-thirds were female and around 73% were on 
double or triple inhalation treatment. 

The result showed no difference in the magnitude of difference 
in the 6MWT between singing training and standard physical 
training (P=0.81). However, in some of the secondary 
endpoints, patients with singing training demonstrated more 
significant disparities in the within-group changes: e.g. SGRQ 
(singing training group vs physical training group: P<0.001 vs 
P=0.08), predicted FEV1 (P=0.04 vs P=0.35). Nevertheless, 
no differences in training adherence, nor in dyspnoea, 
anxiety, and depression were observed between the different 
rehabilitation regimens. Adverse events were not reported. 

“In conclusion, it appears that singing training could be as 
effective as physical training in improving physical capacity 
in COPD patients attending rehabilitation. However, there is a 
long way in exploring and standardising the optimal content 
of singing training,” said Prof. Bødtger.

1. Kaasgaard M, et al. Sing-a-Lung: Group singing as training modality in pulmonary 
rehabilitation for patients with Chronic Obstructive Pulmonary Disease (COPD): A 
multicenter, cluster-randomised, non-inferiority controlled trial. Abstract 4663, ERS 
International Virtual Congress 2020, 7-9 Sept.

2. Jones SE, et al. Thorax. 2014;69(2):181-182. 
3. Hayton C, et al. Respir Med. 2013;107:401-407.

https://clinicaltrials.gov/ct2/show/NCT03280355
https://thorax.bmj.com/content/thoraxjnl/69/2/181.full.pdf?69%2F2%2F181%3B69%2F2%2F181%3B69%2F2%2F181=
https://www.resmedjournal.com/article/S0954-6111(12)00427-1/fulltext
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Exercise and Sleep: From Impaired 
Function to New Therapeutic Strategies 
CPAP withdrawal has negative consequences 
for sleep apnoea patients
In a randomised, crossover study, withdrawal of continuous 
positive airway pressure (CPAP) led not only to a worsening 
sleep apnoea but also to an increase in arterial stiffness [1].

Obstructive sleep apnoea (OSA) is highly prevalent and is 
associated with increased arterial stiffness. Changes in the 
mechanical properties of the vessel wall related to arterial 
stiffening may activate several mechanisms that are also 
involved in the process of atherosclerosis [2]. Indeed, arterial 
stiffness has been shown to be associated with incident of 
cardiovascular events and all-cause mortality [2]. It can be 
measured by systolic augmentation of the pulse wave and is 
assessed by the heart rate-corrected augmentation index (AIx). 

Prof. David Kim and his co-workers (Johns Hopkins University, 
USA) assessed whether CPAP withdrawal will increase 
augmentation index and how this risk factor is affected by 
sleep apnoea severity, age, BMI, sex, and diabetes. Patients with 
moderate-to-severe sleep apnoea acclimated to CPAP were 
recruited. Each patient underwent a polysomnography while 
sleeping with therapeutic CPAP or without CPAP after 2 days 
of CPAP withdrawal. Morning arterial stiffness was assessed 
with the Aix and compared between subjects on and off CPAP. 
The analysis included data from 69 subjects (48 male and 21 
female) with complete AIx data. Subjects were aged 50.3 ± 11.3 
years and had a BMI of 36.6 ± 7.5 kg/m2. 

CPAP withdrawal elicited severe sleep apnoea. The Apnoea-
Hypopnoea-Index (AHI) 3% was 5.8 ± 0.9 events per hour on 
CPAP and 57.3 ± 3.6 events per hour off CPAP. In addition, 
arterial stiffness worsened with CPAP withdrawal: the Alx on 
CPAP and off CPAP was 2.8 ± 1.9% and 6.8 ± 2.06% (mean ± 
SE), respectively (P=0.0001).

The change of arterial stiffness following CPAP withdrawal 
was not correlated with the change in AHI, age, or BMI. 
Although women had a higher Alx overall compared with 
men, the change AIx in response to CPAP withdrawal was 

similar. Diabetes did not influence AIx nor the magnitude of 
change of Alx in response to CPAP withdrawal.

The authors concluded that CPAP withdrawal acutely worsens 
arterial stiffness, with significant heterogeneity between 
subjects. Obstructive sleep apnoea severity, age, BMI, sex, and 
diabetes do not predict Alx or its change during CPAP withdrawal.

1. Kim DE. Withdrawal from continuous positive airway pressure (CPAP) worsens 
morning arterial stiffness. Abstract 808, ATS 2020 Virtual, 5-10 Aug.

2. Palombo B, Kozakova M. Vascul Pharmacol 2016;77:1-7.

 

Physical activity improves AHI in sleep apnoea 
patients
Exercise should play a key role in the multi-componential 
treatment of patients with sleep apnoea syndrome as it 
can positively influence the Apnoea-Hypopnoea Index 
(AHI) and risk factors for diseases like diabetes [1].

The current gold standard for treatment of sleep apnoea 
is continuous positive airway pressure (CPAP) [1]. It leads 
to improvements such as reduced daytime sleepiness and 
augmented quality of life, but it has limited impact on the 
cardiovascular (CV) risk of patients [2]. Thus, researchers have 
set a focus on the development of combined modality strategies 
for therapy. 

The EPISONO cohort study found that physical activity is not only 
able to reduce the risk of developing sleep apnoea but is also a 
protective factor decreasing the risk of type-2 diabetes in these 
patients [3]. A meta-analysis assessing observational studies 
that objectively measured physical activity demonstrated a rather 
low mean activity level of 5,388 instead of the recommended 
10,000 steps per day in patients with sleep apnoea [4]. “That 
is why there is a real need for strategies to accompany these 
patients to increase their physical activity levels,” advocated Prof. 
Monique Mendelson (University of Grenoble, France). 

The same meta-analysis found that structured exercise 
training was able to lower the AHI by 32% equalling -8.9 events 

https://pubmed.ncbi.nlm.nih.gov/26643779/
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per hour [4]. In untreated sleep apnoea patients, exercise 
training led to improved sleepiness and exercise capacity but 
not to a change in body weight. “Studies have consistently 
shown that AHI improves in the absence of BMI, indicating 
that loss of body fat in particular around the neck is unlikely 
to be the main mechanism explaining improvement of sleep 
apnoea with exercise,” explained Prof. Mendelson.

Alternatively, the concept of fluid shift has been proposed 
as underlying pathophysiology of sleep apnoea [5]. In this 
concept, the fluid that is accumulated in the legs during 
daytime shifts upwards to chest and neck during the night 
and exerts pressure on the upper airway leading to apnoea 
and hypopnoea. A randomised controlled trial measured this 
fluid shift using segmental bioelectrical impedance analysis 

and compared the change in AHI of sleep apnoea patients 
between a group that walked 30 minutes 5 days a week for 4 
weeks and a control group [6]. The AHI in the exercise group 
was significantly reduced by about 30%, besides a significant 
improvement in the overnight change of leg fluid.

In light of these findings, Prof. Mendelson concluded that physical 
activity should be part of a multicomponent and individualised 
management programme of sleep apnoea syndrome.

1. Mendelson M. Physical activity and exercise training as therapeutic interventions 
for sleep apnoea. Abstract 4198, ERS International Virtual Congress 2020, 7-9 Sept.

2. McNicholas WT, et al. Lancet Respir Med. 2018;6:170-172.
3. Mônico-Neto M, et al. Eur Respir J. 2018;52:1701972. 
4. Mendelson M, et al. Front Neurol. 2018;9:73. 
5. White L, et al. J Physiol. 2013;591:1179-1193. 
6. Mendelson M, et al. Eur Respir J. 2016;48:142-150. 

The Tobacco Epidemic: From Vaping 
to Cannabis
Poly-use of nicotine products and cannabis: a 
deadly combination
The ever-increasing variety of nicotine-containing products 
that flooded the market in recent years are definitely no 
“harm reduction products” as propagated by the tobacco 
industry. On the contrary, the use of e-cigarettes and 
conventional cigarettes, often together with cannabis, 
leads to a toxic cocktail that could be responsible for 
permanent lung damage and premature death [1,2]. 

Prof. Charlotta Pisinger (University of Copenhagen & 
Danish Heart Foundation, Denmark) pointed out that the 
new generation products, including e-cigarettes, smokeless 
tobacco, snuff, snus, and oral nicotine products or nicotine 
pouches are all non-combustible but highly addictive due to 
their nicotine content [1]. With these products, the tobacco 
industry attempted to rehabilitate its reputation by claiming 
they are “harm reduction products.” The tobacco industry had 
to adapt to marketing restrictions and health warnings for 
conventional tobacco products. “With these novel products, 
they could mostly bypass means of tobacco legislation 

such as a tobacco ban,” said Prof Pisinger. In addition, the 
taxes on these products are considerably lower than regular 
cigarettes, which means a higher profit for the companies. 
The large growth in consumers of new-generation products 
is driven primarily by young never-smokers. 

Another evident trend is the fast-growing number of consumers 
that are using more than 1 device. “This increase in poly-use is a 
dream scenario for the tobacco industry,” Prof. Pisinger stated. 
This increasing poly-use is reported in adolescents across 
the world. A large Canadian cohort study with approximately 
40,000 high-school students showed a steep increase between 
2013/2014 and 2017/2018 in poly-users (i.e. smoking, vaping, 
cannabis, and alcohol), especially in young men. 

Several trials have addressed the dual use of e-cigarettes and 
regular cigarettes. Cross-sectional, population-based studies 
showed that the prevalence of respiratory symptoms was 
highest among the current smokers who also used e-cigarettes 
[3]. Dual use was also associated with worse breathing. 
Longitudinal cohort studies have documented that toxicant 
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exposure is greatest in dual users. In addition, according to a 
Korean study, dual users had a nearly 3-fold elevated relative 
risk to develop a metabolic syndrome compared with never-
smokers [4]. They also had higher urinary cotinine levels and 
a greater nicotine dependence than cigarette-only smokers. 
“Studies have shown that poly-tobacco users were almost 
certain to have used marijuana too,” Prof. Pisinger added [1]. 
“Taken together, we have very good reason to worry about this 
novel poly-use,” concluded Prof. Pisinger.

Dramatic increase in cannabis use
Today, cannabis is the most widely used drug globally with 
an estimated 188 million people using it in 2017. Studies 
examining the relationship between cannabis use and 
airways diseases have been inconclusive [2]. “One reason is 
the concurrent tobacco use, making it difficult to assess a 
cannabis-only effect,” stated Prof. Ellen L Burnham (University 
of Colorado School of Medicine in Denver, USA). Vaping 
cannabis is becoming increasingly common. 

E-cigarette or Vaping Product Use-Associated Lung Injury 
(EVALI) is the most severe consequence of vaping and 
characterised by the following patterns of acute lung injury: 
diffuse alveolar damage, organising pneumonia, and acute 
fibrinous pneumonitis. “Vitamin E acetate may be to blame 
for EVALI” explained Prof. Burnham. When inhaled, vitamin 
E acetate disrupts lung surfactant. As of 18 February 2020, 
2,807 EVALI cases and 68 deaths were reported in the USA. 
“Healthcare providers cannot recommend or condone inhaled 
cannabis use for medical indications at the current time,” Prof. 
Burnham concluded.

1. Pisinger C. Now it is not only about cigarettes: dual, triple, multiuse of nicotine 
and cannabis products. What to expect (focus on lung health). Abstract 13, ERS 
International Virtual Congress 2020, 7-9 Sept.

2. Burnham E. What we know and what we do not know about cannabis health 
effects: a concern for lung health? Abstract 15, ERS International Virtual Congress 
2020, 7-9 Sept.

3. Hedmann L, et al. JAMA Netw Open 2018:1:e180789.
4. Kim CY, et al. Sci Rep 2020;10(1):5612.

E-cigarettes: A source of chronic lung 
inflammation
Vaping has become more popular than regular cigarettes 
in the previous years. Industry has been trying to promote 
these products as healthier alternatives to conventional 
smoking, despite the multiple pathogenic changes 
induced by these novel products [1].

Over 40% of high school students vape. Most e-cigarette liquid 
contains purified nicotine, making them equally addictive as 

conventional cigarettes. Prof. Shama Ahmad (University of 
Alabama at Birmingham, USA) pointed out that nicotine vapours 
in new devices, such as the electronic IQOS, are generated using 
low heat, and are therefore marketed as “safer e-cigs”. However, 
the nicotine content of these products is on the rise, often even 
exceeding those of a traditional cigarette. They exert rapid 
physiological effects, including a significant increase in peripheral 
airway resistance and an elevated heart rate. According to 
Prof. Ahmad’s hypothesis, acute high concentration nicotine 
inhalation causes increased inflammation and lung injury 
through the release of damage-associated molecular patterns 
(DAMPS). This has been shown in experimental animals. Inhaled 
nicotine causes an increase of different inflammatory cells, 
such as neutrophils, eosinophils, and basophils. In addition, a 
loss of pulmonary barrier proteins measured by transepithelial 
electrical resistance, a decrease in E-cadherin expression, and 
an increase in epithelial cell death has been demonstrated. 
The additional release of proinflammatory cytokines like TNF, 
IL-6 and IL-8 following cigarette smoking perpetuates chronic 
inflammatory processes in e-smokers. Epithelial cell death and 
inflammation have also been demonstrated following nicotine 
inhalation in human alveolar epithelial cells. Thus, Prof. Ahmad 
concluded, the claim of a “healthier” cigarette is not justified.

1. Ahmad S. Electronic cigarette nicotine-mediated lung damage: Is it nicotine or 
DAMPs or both? Session A90, ATS 2020 Virtual, 5-10 Aug.

Social smoking: Do not underestimate the risks
The risk of smoking even less than 10 cigarettes a 
day should not be underestimated as it still entails a 
substantial risk of lung cancer or respiratory diseases 
as cause of death [1].

The proportion of people in the USA who smoke has decreased 
from 20.9% in 2005 to 13.7% in 2018 [2]. Yet, within the smoking 
population, the rate of so-called light smokers has risen from 
16% to 27% [3]. A good reason to look at the risk of mortality 
of respiratory disease and lung cancer in these smokers, who 
probably think that their smoking entails a low risk. 

Dr Pallavi Balte (Columbia University, USA) presented 
results from the NHLBI pooled cohort study [1]. Dr Balte and 
colleagues harmonised data from 4 cohorts with information 
on the general population including 18,730 participants with 
consistent smoking status. Smokers were classified according 
to their number of cigarettes per day (CPD) into light/social 
smoker (<10 CPD), smokers (10-20 CPD), and heavy smokers 
(>20 CPD). To calculate their risks, a Cox proportional hazard 
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regression was fit that adjusted for potential confounders 
like sex, age, race, education, and weight. The outcome of 
respiratory mortality was classified using the International 
Classification of Diseases (ICD)-9 and IC-10 codifications 
for several diseases, including asthma, emphysema, COPD, 
chronic bronchitis, and respiratory failure. Likewise, lung 
cancer mortality was also defined by ICD-9 and ICD-10 codes. 
Participants were followed up for a median of 17 years. They 
had a mean age of 63 years, 69% were Caucasian, 56% were 
female, and 2% were light and 8% were heavy smokers.

The incidence density rate was calculated in cases per 10,000 
person-years with 20 for respiratory mortality and 17 for lung 
cancer mortality. Light smoking lead to a risk of respiratory 
mortality that was 2.5 times greater than the risk for non-smokers 

and had a nearly 9 times higher likelihood of lung cancer mortality 
(HR 8.6). Interestingly, light smoking was also associated with a 
risk for respiratory mortality and lung cancer mortality that was 
as high as 49% and 71% of the risk of heavy smokers. 

“In conclusion our findings suggest that low-intensity smoking 
is disproportionately harmful and in order to reduce the risk of 
dying from respiratory disease or lung cancer the best action is 
to quit smoking completely,” was the bottom line according to 
Dr Balte.

1. Balte P, et al. Association of low-intensity smoking with respiratory and lung cancer 
mortality. Abstract 4389, ERS International Virtual Congress 2020, 7-9 Sept.

2. Centres for Disease Control and Prevention. Retrieved from: https://www.cdc.
gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm 
[Accessed on 30 September 2020].

3. Hackshaw A, et al. BMJ. 2018;360:j5855. 

Chronic Cough – State of the Art
First-in-class P2X3 receptor antagonist shows 
promise for chronic cough treatment
In two phase 3 studies, the P2X3 receptor antagonist 
gefapixant not only reduced the frequency of cough in 
patients with refractory or unexplained cough but also 
increased their quality of life [1].

COUGH-1 and COUGH-2 are 2 randomised, placebo-controlled, 
double-blind studies in parallel design, testing the efficacy of 
gefapixant in adults without substantial abnormalities in their 
chest x-ray, suffering ≥1 years from refractory or unexplained 
chronic cough. The 2 studies included just over 2,000 patients 
for treatment with gefapixant 45 mg twice daily, or 15 mg twice 
daily, or placebo over 12 (COUGH-1) and 24 (COUGH-2) weeks. 

Primary endpoints were objectively measured 24-h cough 
frequency as well as safety and tolerability. Secondary 
endpoints included awake cough frequency and a quality of 
life assessment of chronic cough evaluated by the Leicester 
Cough Questionnaire. As may be expected with this diagnosis, 
the study population was mainly female (74% COUGH-1, 75% 
COUGH-2) and Caucasian (78% COUGH-1, 80% COUGH-2). 
Mean values for the duration of chronic cough ranged from 
10.7 to 11.9 years in the different groups, mean frequency 
of 24-h cough frequency from 27.0-37.9 and 26.8-27.4 in 
COUGH-1 and COUGH-2, respectively.

Although the placebo response was greater than expected, 
results for the primary endpoint of 24-h coughs per hour was 
significantly reduced by gefapixant versus placebo in both 
studies but only at the higher dosage of 45 mg twice daily: 
COUGH-1 -18.45 (P=0.041) and COUGH-2 -14.64 (P=0.031). 
“Statistically significant reductions in awake cough frequency 
with 45 mg of gefapixant in COUGH-2 support our primary 
analysis,” said Prof. Lorcan McGarvey (Queen’s University 
Belfast, UK). “A similar trend was observed for COUGH-1, but 
it just failed to meet statistical significance.” Gefapixant 45 mg 
also reached significance for cough-related quality of life in 
COUGH-2 (odds ratio vs placebo 1.41; P=0.042).

Adverse events and discontinuations were dose related, 
occurring most frequently in the 45 mg groups. Discontinua-
tions of treatment occurred in 15% and 20% in COUGH-1 
and COUGH-2, respectively, and were mainly related to taste 
disturbances. Serious adverse event happened in 2.9% and 
3.2% of patients, respectively.

“These findings are notable as COUGH-1 and COUGH-2 are 
the first successful companion phase 3 trials of patients with 
refractory or unexplained chronic cough, and they provide 
evidence to support gefapixant as a potential novel treatment 
option for these patients with unmet needs,“ concluded Prof. 
McGarvey.

http://Chronic Cough – State of the Art
http://Chronic Cough – State of the Art
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LEAD study shows multiple phenotypes in 
many chronic cough patients
An Austrian cohort study found a high amount of 
idiopathic cough among the general population affected 
by chronic cough [1]. Furthermore, multiple phenotypes 
were determined according to the new ERS guidelines in 
many patients with chronic cough.

Dr Hazim Abozid (Otto Wagner Hospital, Austria) and his fellow 
researchers were interested in the presence of chronic cough in 
the general population, as well the characteristics of the affected 
patients [1]. They looked at prevalence based on the phenotype 
classification for chronic cough suggested in the recently 
published guidelines of the European Respiratory Society [2]. 

The LEAD cohort includes over 11,000 Austrian citizens in a 
random sample of the general population stratified by sex and 
age. For the current investigation, all 10,057 adult persons 
aged 18-80 years were assessed using a questionnaire [1]. 
Chronic cough was defined as coughing nearly every day 

and/or in the morning during the last 12 months independent 
of common cold for at least 3 months. 

The 868 (8.6%) participants suffering from chronic cough were 
allocated to the ERS phenotypes according to the underlying 
conditions. If no such association could be determined, the 
chronic cough was classified as being idiopathic. Of the chronic 
cough participants, 69.7% had a history of smoking and 40.8% 
fell into the idiopathic group. 

Matches to ERS phenotypes were: 39.1% reflux cough, 29.8% 
asthmatic cough, 22.0% upper airways cough syndrome, and 
18.9% iatrogenic cough, caused by medication. A higher rate of 
patients with depression and anxiety were observed amid the 
chronic cough group compared with those without (16.1% vs 
8.6% and 26% vs 18.8%, respectively). Another characteristic 
more frequent in chronic chough versus no chronic cough was 
having a low socioeconomic status (10.9% vs 7.1%). A substantial 
part of individuals presented 2 (30.4%), 3 (9.1%), or even 4 or 5 
(1.7%) different phenotypes of chronic cough, highlighting the 
importance of careful assessment of this diagnosis.

1. Abozid H, et al. Phenotypes and Characteristics of Chronic Cough in a General 
Population- The Austrian Lead Study. Session D93, ATS 2020 Virtual, 5-10 Aug.

2. Morice AH, et al. Eur Respir J. 2020;55:1901136.

Lung Cancer Detection 

Lung cancer screening: Most patients not 
eligible 1-2 years prior to diagnosis
An analysis of lung cancer patients in a district hospital 
showed that only a third of all patients would have been 
eligible for lung cancer screening. Additional tools are 
urgently needed to stratify risk and facilitate an earlier 
diagnosis in lung cancer patients [1].

In Europe, lung cancer ranks third among the most common 
cancers. “As you all know, we found a lot of evidence for 
using low-dose computed tomography (LDCT) to reduce lung 
cancer mortality in the last decade,” explained Dr Kiran Desai 
(Barking, Havering and Redbridge University Hospitals, UK). 

The National Lung Screening Trial (NLST), the Dutch NELSON, 
and the UK Lung Cancer Screening (UKLS) trials have all 
provided strong evidence for its use in reducing lung cancer 
mortality [2-4]. To understand the service implications for a 
district general hospital, Dr Desai and his team evaluated the 
proportion of his patients that would have been eligible for 
screening 1 and 2 years prior to diagnosis according to these 
trial protocols.

Data was extracted from registry or manual review of electronic 
health records. Patients with a smoking history and likely or 
confirmed lung carcinoma or mesothelioma were included. 
Data collection was over a year. Descriptive analyses were 
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conducted and the proportion of study population eligible 
for LDCT screening under major trial inclusion criteria was 
calculated. “The majority of our patients were ex-smoker 
with a median pack/year among ever-smokers of 40,” Dr 
Desai elaborated. The median time between the diagnosis 
and the smoke stop was 13 years. Further, 73.4% of patients 
were already stage 3-4 at diagnosis, which emphasises the 
importance of screening measures.

“Only 35% of our patients would have been eligible for lung 
cancer screening. A significant proportion of lung cancers 
cases would not have been detected via this approach,” Dr 
Desai criticised. Thus, he thinks that additional biomarkers 
should be urgently investigated to raise the recognition rate.

1. Desai K. Lung cancer screening - what does it mean for our practice? Abstract 
4172, ERS International Virtual Congress 2020, 7-9 Sept.

2. National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409.
3. Zhao YR, et al. Cancer Imaging 2011;11:S79-84.
4. Field JK, et al. Health Technol Assess 2016;20. 

Biomarkers: a novel tool to improve lung 
nodule classification
Current clinical management of lung nodule patients is 
inefficient and causes patient misclassification, which 
increases healthcare expenses. According to a real-
world study, the addition of blood-based biomarkers 
leads to a distinct shift from nodules being assessed 
as low-to-moderate risk to a very-low risk category, thus 
saving invasive procedures [1].

Currently, a physician-assessed probability of malignancy 
drives care decisions for patients with solitary pulmonary 
nodules. The American College of Chest Physicians has 
published recommendations on how to deal with patients 
with these nodules (see Figure) [2]. However, a subgroup of 
the PANOPTIC trial has shown that 38% of biopsies and 20% 
of surgeries are performed on benign nodules [3]. Results 
from the PANOPTIC trials have recently indicated that the use 
of a biomarker-driven lung nodule classifier can be a useful 
addition to physician-assessed probability of malignancy. 
The authors suggest that it could lead to 40% fewer invasive 
procedures compared with physician-assessed probability 
only [3]. 

The was the motivation for the real-world, observational 
ORACLE study to evaluate the impact of a blood-based test on 
the management of patients with solitary pulmonary nodules. 
The study assessed whether the additional performance of 

biomarkers is of clinical use and can lead to a change in the 
malignancy assessment of the physician.

Physician-assessed and Mayo calculated-based probability 
of malignancy were used to define the pre-test risk score of 
patients based on age, smoking status, nodule size, location, 
spiculation, and history of cancer. In addition, the blood-based 
Nodify XL2TM test (XL2) was performed in every patient 
meeting the following criteria: ≥40 years of age, nodule size 
between 8-30 mm, physician-assessed probability and Mayo 
≤50%. 

The use of the Nodify XL2 TM test resulted in a re-
classification of 46% of all nodules from low-to-moderate 
risk into the very-low risk category per ACCP guidelines. This 
shift in risk distribution by use of the blood-based proteomic 
test led to a substantial increase in benign nodules routed to 
CT surveillance instead of invasive procedures. The authors 
conclude that the addition of biomarkers to a physician-
based evaluation may result in a substantial reduction of 
unnecessary invasive procedures.

1. Pritchett M, et al. First Look at the Distribution of Risk of Malignancy Pre and Post-
Test Using a Blood-Based Biomarker in Patients with Pulmonary Nodules in a Real-
World Observational Study. Poster 323. ATS 2020 Virtual, 5-10 Aug.

2. Gould MK, et al. Chest 2013;143 (5 Suppl):e93S-e120S.
3. Silvestri GA, et al. Chest 2018:154: 491-500.

Distinct changes in lung microbiome precede 
clinical diagnosis of lung cancer
The comparison of the airway microbiome of cancer 
patients, incident-cancer patients, and people without 
cancer demonstrated that a specific shift in microbiota 
species preceded cancer development [1].

Figure: ACCP guidelines for solitary pulmonary nodules in patients with 
low surgical risk [2]
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The tumour microenvironment (TME) has demonstrated 
importance to lung cancer biology. In particular, the presence 
of specific bacterial species in the gut has been associated 
with a response to checkpoint blockade in lung cancers [2]. It 
is possible that, in addition to their immune modulatory effect, 
commensal microbes may also secrete modulators or generate 
metabolites to potentiate tumour cells sensitivity to apoptosis 
induction and, thereby, rendering cancer patient response to ICI 
immunotherapy [3]. Nowadays, it has been shown that bacterial 
communities are different in the tumour compared with the 
surrounding non-malignant cells. One of the reasons for the poor 
survival in lung cancer is late disease detection. The presence 
of certain bacteria in the airways could serve as an indicator for 
lung cancer development. At present, it is unclear at what stage 
during cancer development this bacterial shift occurs. 

To assess the role of the microbiota in cancer development 
PhD candidate Erin Marshall (University of British Columbia, 
Canada) and her team analysed the airway microbiota after 
bronchoscopy in a cohort of high-risk patients: 3 participants 
were shown to have current cancer, 40 had no cancer, and 5 
developed cancer in a follow-up period of 9.2 years (i.e. the 
incident cancer group).

An analysis of the diversity of the microbiome revealed a cluster 
of cancer and incident-cancer patient samples compared with 
the patients with no cancer. This suggests that the microbiome 

of patients who will develop cancer in a time frame of 3 months 
to 4.5 years exhibits similarity to the microbiome of patients who 
already have clinically detectable cancer. In a second cohort, the 
researchers found a relative abundance of Bacilli/Lactobacillales 
in participants who went on to develop cancer during the follow-
up period. In addition, the Paenibacillaceae family increased 
in patients with incident cancer and cancer. This facultative 
anaerobe genus is a known opportunistic infector of humans. Its 
abundance is associated with a wide variety of diseases including 
cancers such as gastric cancer. In addition, it is commonly 
observed in immunocompromised patients, for example, in the 
elderly and in those with weak immune systems. The analysis 
further showed 5 pathways significantly associated with incident-
cancer patient airways: the deregulation of RNA transport, taurine 
and hypotaurine metabolism, linoleic acid metabolism, and the 
formation of biofilm. 

The authors concluded that bacteria in non-malignant airway 
cells may be associated with cancer initiation. Distinct 
microbiome profiles in the airways can identify patients 
that develop incident cancers. “While preliminary, this work 
indicates the possible future role of microbiome in lung 
cancer prediction and screening,” concluded Ms Marshall. 

1. Marshall EA, et al. Distinct Lung Microbiome Preceding Clinical Diagnosis of Lung 
Cancer. A4249. ATS Virtual Congress 2020, 5-10 August.

2. Elkrief A, et al. Gut Microbes 2019; 10: 424-428.
3. Liu K, Lu C. Transl Cancer Res 2018;7(Suppl 5): S 608-10.

Best of the Posters
Smartphone-based cough detection helpful in 
predicting asthma deterioration 
A study evaluating the association between nocturnal 
coughing and asthma control has demonstrated the pre-
dictive value of smartphone-recorded night-time coughing 
in the detection of periods of uncontrolled asthma [1].

“Until now, we have not had a reliable tool for measuring 
peoples’ asthma symptoms overnight, so we know very 
little about night-time coughing and what it means,” said Dr 
Frank Rassouli (Cantonal Hospital St. Gallen, Switzerland). 
Smartphones have great potential to monitor different 
symptoms and detect changes early. Thus, Dr Rassouli 

worked with research partners from the University of St. 
Gallen and ETH Zurich to develop an app to measure cough. 

The study included 79 adult asthma patients who were being 
treated at 2 clinics in Switzerland: the Lung Centre at Cantonal 
Hospital St Gallen and the mediX Group Practice, Zürich. 
Each patient visited their asthma clinic at the beginning and 
at the end of the study and was assessed for their use of 
asthma treatments, symptoms, and the impact of asthma on 
their daily life. All patients documented their sleep quality and 
nocturnal cough frequencies daily in the Pittsburgh Sleep 
Quality Index. In addition, sensor data of smartphones were 
collected in situ for 29 days. During this period, patients slept 
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while the app audio recorded night-time coughing. The app 
also prompted patients to report their night-time symptoms.

Asthma was controlled in 192 weeks and uncontrolled in 
116 weeks. Clinically significant deterioration occurred in 
29 weeks in 25 patients. Mixed regression analyses showed 
that nocturnal cough and sleep quality were statistically 
significantly associated with asthma control on both a 
between- and within-patient level (P<0.05). Decision trees 
indicated that sleep quality was more useful for the detection 
of weeks with uncontrolled asthma, while nocturnal cough 
better detected weeks with asthma control deterioration.

Dr Rassouli said: “Our results suggest that night-time 
coughing can be measured fairly simply with a smartphone 
app and that an increase in coughing at night is an indicator 
that asthma is deteriorating. Monitoring asthma is really 
important because if we can spot early signs that it is getting 
worse, we can adjust medication to prevent asthma attacks.” 
Cut-offs using both markers predicted asthma attacks up to 
5 days ahead with balanced accuracy between 70% and 75% 
(sensitivities 75-88% and specificities 57%-72%).

As the smartphone app was successfully used to monitor 
coughing in people with asthma, Dr Rassouli and his team 
plan to try the same technology with people who have chronic 
obstructive pulmonary disease.

1. Rassouli F, et al. Smartphone-based cough detection predicts asthma control – 
description of a novel, scalable digital biomarker. Abstract 4569. ERS International 
Virtual Congress 2020, 7-9 Sept.

Reduced lung function associated with 
cognitive decline in the elderly
An analysis of longitudinal data from the English 
Longitudinal Study of Ageing (ELSA) found a connection 
between lung function and cognitive deterioration in 
elderly people over an average follow up of 12 years [1].

“Cross-sectional studies have suggested that lung function 
might be a risk factor for cognitive decline and dementia in the 
elderly population. However, the evidence from longitudinal 
studies remains inconsistent,” Dr Yutong Cai (University of 
Oxford, UK) described the motivation for this cohort study. 
Thus, Dr Cai and colleagues investigated the possibility of 
a relation between lung function and decreased cognitive 
function over time.

Included were 6,107 participants from the 2004/2005 wave of the 
ELSA cohort whose baseline data included complete cognitive 
function information. For every participant, at least 1 reassessment 
was available of their cognition between 2006/2007 and 
2016/2017. Testing consisted of an evaluation of global cognitive 
abilities as well as memory, executive funtion, and orientation. 
The individual test results were transferred into a Z-score, and 
a global Z-score was calculated by means of averaging the test 
specific Z-score and restandardising it to the baseline global 
Z-score. Lung function parameters at baseline consisted of 
forced expiratory volume in 1 second (FEV1), forced vital capacity 
(FVC), and peak expiratory flow (PEF). Measurement baseline 
data of continuous FEV1 was used along with FEV1 quartiles for 
men and women. A linear mixed model was used to assess a 
connection of the baseline lung function with a gradual loss of 
cognition, adjusting for possible confounders as age, education, 
weight, marital status, symptoms of depression, physical activity, 
intake of alcohol, smoking in addition to diagnoses like diabetes, 
hypertension, chronic bronchitis or emphysema, coronary heart 
disease, stroke, and cancer. 

The results from the 12-year follow-up showed a significant 
association of FEV1, FVC, and PEF with declines in all measured 
dimensions of cognitive function for both sexes of the elderly 
study population (P<0.001). “Very interestingly, we found the 
association was particularly stronger in women as opposed 
to men,” Dr Cai stressed. Looking at the global cognitive 
Z-scores, the multivariable-adjusted changes associated 
with per 1 L decrease in FEV1 were -0.041 standard deviation 
(SD)/year (P<0.001) for women and -0.019 SD/year (P<0.001) 
for men. Focusing on mean differences in the rate of change 
in Z-scores for memory only, the study found values of -0.046 
and -0.031 (both for quartile 1 of FEV1; P<0.001) for women 
and men, respectively. “The results show a clear relationship: 
if you have a lower lung function at baseline, then you have a 
faster decline in cognitive function,” concluded Dr Cai.

1. Cai Y, et al. Reduced lung function and cognitive decline in ageing: a longitudinal 
cohort study. Abstract 4186, ERS International Virtual Congress 2020, 7-9 Sept.

Longer hospital stay and fewer transplants for 
frail ILD patients
Many patients with interstitial lung disease (ILD) suffer 
from frailty. A retrospective, cohort study assessed the 
outcome of frail ILD patients compared with patients 
without frailty after an acute exacerbation of their 
disease and found that frailty is associated with a longer 
hospital stay and a reduced likelihood of transplant [1]. 
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Frailty is a biological syndrome characterised by a decreased 
physiological reserve for several stressors, which has been 
associated with a higher risk of adverse health outcomes. 
However, the evaluation of frailty in the setting of an acute 
exacerbation of ILD has not been evaluated until now 
[2,3]. Yet, identifying frail patients admitted with an ILD 
exacerbation may help with decision-making in this difficult-
to-treat population. 

Thus, Dr Karan Chohan (University of Toronto, Canada) 
and his team set out to explore the prevalence of frailty in 
admitted ILD patients with acute exacerbations and evaluate 
its association with length of hospital stay and post-
exacerbation 1-year outcomes. The authors hypothesised 
that frail patients would have a higher likelihood for re-
exacerbation and a reduced 1-year transplant-free survival. 
This retrospective, single-centre cohort study included 106 
adult ILD patients admitted to Toronto General Hospital with 
an ILD exacerbation. ILD patients admitted for other reasons, 
such as a lung transplant assessment, were not included. 
At the time of hospital admission, frailty was assessed 
using a standardised frailty score with an index of ≥0.25 
characterising frailty. 

Frailty was prevalent and observed in about 40% of acute 
exacerbations of ILD patients. ILD patients characterised 
as frail were more likely to have a non-idiopathic pulmonary 
fibrosis diagnosis, a greater number of comorbidities 
(assessed in the Charlson Comorbidity Index), and a lower 
exercise capacity in the 6-minute walking test.

Frail ILD patients had a significantly longer hospital stay (frail vs 
not frail 3.2 days; 95% CI 0.6-5.4; P=0.03). They were also less 
likely to be transplanted compared with ILD patients without 
frailty (see Table). Interestingly, exacerbation rates or all-cause 
1-year mortality was not significantly higher compared with 
ILD patients without frailty. 

Table: Post exacerbation 1-year outcomes [1]

Parameter Frail n=43 Not-frail n=43 P-value
Re-exacerbation 5 (16%) 12 (25%) 0.34
1-year all-cause mortality 15 (37%) 17 (27%) 0.30
Transplanted within 1 year* 6 (19%) 27 (55%) 0.001

*Transplanted (frail vs not-frail): OR 0.15; 95% CI 0.04-0.51; P=0.002, adjusted for age, sex and ILD type.

1. Chohan K, et al. Clinical Implications of Frailty in Acute Exacerbations of Interstitial 
Lung Disease. Poster P610. ATS 2020 Virtual, 5-10 Aug.

2. Kolb M, et al. Eur Resp J 2018;27:180071.
3. Milne KM, et al. Respirology 2017:22:728-734.

https://err.ersjournals.com/content/27/150/180071
https://pubmed.ncbi.nlm.nih.gov/27860036/
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