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Welcome

Dear Readers,

Another issue of unmissable articles, abstracts, and interviews awaits inside EMJ Respiratory 8.1 as we
bring the latest news from the European Respiratory Society (ERS) International Congress, as well as
our own selection of peer-reviewed articles on the hottest topics in the field, to make sure you keep
up with the latest in the field of respiratory.

A pandemic will always have the capacity to affect all medical specialties, but the coronavirus disease
(COVID-19), being a respiratory condition, has put an unprecedented strain on pulmonary healthcare
professionals. It is therefore imperative that accurate and timely medical research is disseminated at
the present time, and this is where EMJ come in; this is our promise to you.

"It is therefore imperative that accurate and timely
medical research is disseminated at the present time, and
this is where EMJ come in; this is our promise to you.”

Our Congress Review of the 30" ERS meeting provides the highlights from the >450 scientific and
educational sessions, including late-breaking abstract summaries on topics such as personalised
asthma care, ‘long COVID’ and lung damage, and a novel app that measures night-time coughing to
predict asthma deterioration.

Alongside the congress content, EMJ Respiratory 8.1 also offers exclusive interviews with ERS 2020
Award Winners; our editorial team spoke to Dr Dina Brooks, ERS Assembly Lifetime Achievement
Award Winner, and Prof Greet Van den Berghe, ERS Gold Medal in ARDS Winner, about their areas of
expertise and their most valuable learnings from the COVID-19 pandemic so far.

Always open access, always at the forefront; please enjoy the following pages, and | hope that this
content adds value to your medical practice, whatever your role in the field.

Spencer Gore
Chief Executive Officer, EMG-Health
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Foreword

Dear Readers,

It is a great pleasure for me to welcome you to the new issue of EMJ Respiratory. This year has
been trying for all healthcare professionals around the world, but perhaps particularly those in the
field of respiratory. Many have dedicated their lives to fighting the coronavirus disease (COVID-19)
pandemic on the frontline and progressing research into the disease. One lesson, among many,
from this year is the importance of collaboration and sharing scientific knowledge, which are both
fundamental goals of EMJ Respiratory.

Adapting to the new world we are currently living in, the European Respiratory Society (ERS)
made the decision to hold their annual congress virtually this year. Furthermore, an additional day
was added to the scientific programme to disseminate what is known so far about COVID-19. The
virtual ERS International Congress exemplified the agility of the respiratory field and showcased key
advancements in respiratory medicine over the last year through live presentations, thousands of
e-posters, and satellite symposia, a review of which is included in the following pages.

Complementing the congress review, ERS Award Winners Prof Dina Brooks and Prof Greet Van
den Berghe provide insight into their respective expertise in pulmonary rehabilitation and intensive
care medicine.

Inside this issue there are also articles from respiratory experts discussing topics such as the risk
factors for severe COVID-19 in the article by Hussain et al,, the cellular networks in lung immune
homeostasis by Borger, and sleep quality during noninvasive and invasive ventilation by Ugurlu et al.

My Editor’s Pick for this issue is the paper by Chen et al. Asthma, a highly prevalent comorbidity
during pregnancy, if uncontrolled, can be associated with alterations in placental function and fetal
growth. The interesting paper by Chen et al. provides the clinical management of asthma during
pregnancy to prevent adverse outcomes for the fetus, the barriers in the education of health
professionals, and the importance of self-management skills, especially in this current COVID-19
pandemic period.

| hope you all enjoy reading EMJ Respiratory, an issue that | believe to be of interest to you all.

Dr Antonio Rossi
Medical Director, Therapeutic Science & Strategy Unit, IQVIA, Milan, ltaly
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Congress

Review

Review of the virtual European Respiratory
Society (ERS) International Congress 2020

Location: ERS International Congress
Date: 6th-9t September 2020
Citation:

HE 30™ anniversary of the European
Respiratory Society (ERS) meeting
was set to be a spectacle in Vienna,
Austria, but no one could predict what the
year had in stall for us. In response to the
ongoing coronavirus disease (COVID-19)
pandemic, the ERS made the decision to
hold the 30™ ERS International Congress
virtually. Even with this unexpected turn of
events, the society put together a platform
that showcased research and facilitated
discussion and interaction, which was
attended by over 33,000 delegates.

In the ‘Welcome to 30™ Congress’ section
of the platform, the ERS President Thierry
Troosters welcomed attendees to the
event. Amongst many of his encouraging
words, Prof Troosters highlighted how
many professionals in the respiratory
field had dedicated their lives to fighting
the COVID-19 pandemic on the frontlines
or have been involved in researching
pharmacological and nonpharmacological
treatments for the many patients affected
by the disease. He further noted that: “The

EMJ Respir. 2020;8[1]:12-24. Congress Review.

pandemic also showed the pivotal role of
links to other country and regional societies.
We exchange knowledge and help each
other with dissemination of science around
the pandemic in many of the disease areas
covered by the society.”

The scientific programme evolved to fit
with the platform, with some sessions
being available in multiple languages such
as English, Spanish, and German. The
society also added a day dedicated to
the knowledge that is known so far about
COVID-19, including COVID-19 prevention,
management, and the impact on those with
pre-existing lung conditions. In his welcome
message, Prof Troosters thanked those who
contributed to the meeting: “I'm grateful
to those who have taken time, despite
overburdened agendas, to contribute to
the sharing of knowledge and initiation of
scientific projects, moving the field forward
at light speed.”

Another new addition to the scientific
programme this year were ALERT sessions,
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“I'm grateful to those who have taken time, despite

overburdened agendas, to contribute to the sharing of
knowledge and initiation of scientific projects, moving
the field forward at light speed.”

which combined the breaking news from recent,
unpublished randomised clinical trials in easy-
access sessions. Furthermore, 'Live from the
Clinic' sessions showed experts performing live
procedures such as endoscopies, which was only
possible due to the digital format.

Thousands of e-posters and abstracts were
presented, which provided insight into the
latest developments across all aspects of the
respiratory field. Included in the following
pages are summaries of a hand-selected
collection of abstracts, written by the
presenters themselves.

Prof Troosters acknowledged that we should
not draw too much attention away from the
ongoing efforts in preventative health, using
smoking as an example, which has killed 15 times
as many people in 2020 as COVID-19, adding
that air pollution is still a pertinent issue for
respiratory health. Even though the congress
was held virtually this year, and thus had a very
minimal carbon footprint, the society had great
plans to hold a green face-to-face meeting,
showcasing their commitment to minimising
their ecological footprint.

Weighing in on the positives, Prof Troosters
reminded attendees that: “The coronavirus has
put some of our projects on hold, but facilitated
others, for example, the transition towards a
virtual format for our consultations, rehabilitation
programmes, or even our congress. We will not
waste this crisis and continue to build on the
good things that came out of it.”

We look forward to being able to attend what
will sure to be another great meeting next
year in Barcelona, Spain, until then, please
enjoy the following review of the 30" ERS
International Congress.

ERS 2020 REVIEWED —
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Personalised Asthma Care: Should we
Prescribe According to Genetics?

GENETIC differences between children and
adolescents with asthma may aid treatment
selection for these patients; this is according to
a study conducted at the University of Dundee,
Dundee, UK, the results of which were reported
at the ERS International Congress 2020 on the
8t September 2020.

In total, 241 patients aged between 12 and
18 years were enrolled in the trial. They were
all being treated for asthma by their general
practitioner and were randomly assigned
to either a group that received treatment
according to existing guidelines, or to a group
that utilised personalised medicine techniques,
in which they received treatment according to
their genotype. To determine their genotype, the
participants’ inner cheek cells were tested for
different versions of the B-2 adrenergic receptor
ADRB2 gene.

The B-2 adrenergic receptor is a common
pharmacological target of asthma treatments,
but previous research has shown that one in
seven children have one or two copies of the
altered versions of this gene; this can lead to the

medication having a negative effect on patients
symptoms. Therefore, the personalised medicine
group of this trial were treated with montelukast,
rather than salmeterol.

Participants were followed for 1 year, during
which quality of life, the severity of their
symptoms, and the extent to which asthma
limited their normal activities were assessed (on
a scale of 1-7). When comparing the average
scores for quality of life between the two groups,
there was only an improvement of 0.16 seen in the
personalised group. However, when specifically
looking at those with two copies of the altered
ADRB2, they found a 0.42 improvement.

Prof Mukhopadhyay, Brighton and Sussex
Medical School, Brighton, UK, and leader of the
study team, is hopeful about the implications
of the results, especially as the genetic test kits
cost $20 USD: “These results are very promising
because they show, for the first time, that it
could be beneficial to test for certain genetic
differences in children with asthma and select
medication according to those differences.”

* -

"These results are very promising because they show, for the
first time, that it could be beneficial to test for certain genetic
differences in children with asthma and select medication
according to those differences.”

Creative Commons Attribution-Non Commercial 4.0
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'Long COVID': Heart and Lung Damage
Could Improve with Time

CORONAVIRUS disease (COVID-19) has caused
long-term heart and lung damage in many
patients, but this has been shown to improve
over time, as evidenced by a prospective follow-
up study by researchers from the Tyrolean
region in Austria. These results were presented
at the ERS International Congress 2020 on 7t
September 2020.

Conducted between 29%" April and 9"
June 2020, the study included 86 patients
hospitalised with COVID-19 who were followed
up at 6, 12, and 24 weeks, as well as after their
discharge from the hospital. Clinical examinations,
laboratory tests, CT scans, and echocardiograms
were all carried out at every follow-up visit. The
average age of participants was 61 years, 65%
were male, 65% were overweight or obese, and
almost 50% were current or former smokers.

At 6-weeks follow-up, 65% of the patients
had at least one persistent symptom, the most
common being breathlessness and coughing
(47%). Using CT scanning, it was observed that
88% of patients had lung damage, deemed
by the presence of ground-glass opacities.
Echocardiogram analysis also showed that 59%
of patients had dysfunction of the heart’s left
ventricle. At 12-weeks follow-up, some recovery

16 RESPIRATORY
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was seen because lung damage was Vvisible
in 56% of participants and only 39% reported
breathlessness. The 24-weeks follow-up has yet
to be performed.

Dr Sabina Sahanic, The Medical University of
Innsbruck, Innsbruck, Austria, and one of the
authors of the study, summarised the findings:
“The bad news is that people show lung
impairment from COVID-19 weeks after discharge;
the good news is that the impairment tends to
ameliorate over time, which suggests the lungs
have a mechanism for repairing themselves.”

She concluded: “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.”

“The bad news is that people
show lung impairment
from COVID-19 weeks after
discharge; the good news is
that the impairment tends to
ameliorate over time”
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Bronchitis in Early Years as a Prediction Tool
for Middle-Age Lung Health

LUNG problems in later life can be reliably
predicted if the patient had bronchitis at
least once before the age of 7 years; this is
according to findings from the Tasmanian
Longitudinal Health Study, which were released
at the ERS International Congress 2020 on 4%
September 2020.

Enrolled as children, 8,583 participants who were
born in Tasmania in 1961 and started school in
1968 had their lung function initially assessed
using a spirometer. The researchers took note of
how much air they could breathe out forcibly in
1 second and the total volume of air exhaled, as
well as establishing if they had been diagnosed
with bronchitis or asthma by the age of 7 years.

The participants were followed up for an average
of 46 years. In 2014, a total of 5,729 participants
responded to a further survey and between
2012 and 2016, 3,609 participants completed an
additional survey and 2,629 underwent a clinical
examination that again used a spirometer to
access lung function.

Creative Commons Attribution-Non Commercial 4.0

Nonrecurrent, recurrent, or protracted recurrent
episodes of bronchitis before the age of 7 years
was associated with a 1.4-fold, 2.0-fold, and 3.2-
fold increased risk of pneumonia, respectively, by
the time participants reached the average age of
53; a 1.3-fold, 2.7-fold, and 6.4-fold increased risk
of ever having asthma, respectively; and a 1.3-fold,
2.0-fold, and 4.5-fold increased risk of currently
having asthma, respectively.

Dr Jennifer Perret, a researcher at the University
of Melbourne, Melbourne, Australia, analysed
the findings: “The associations with asthma and
pneumonia strengthened with increasing severity
of childhood bronchitis.”

However, she did stress that the results should
be interpreted with caution: “There was no
statistically significant link between childhood
bronchitis and chronic bronchitis in middle-age.
This was an unexpected finding and further study
would be informative. We are currently exploring
these associations.”

“The associations with
asthma and pneumonia
strengthened with
increasing severity of
childhood bronchitis.”
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"We need to do all we can

to support smokers to quit
completely using evidence-
based means.”
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What is the Cancer Risk
of ‘Social Smoking’?

MORE smokers are cutting back on their daily
smoking, but the mortality and cancer risks
of ‘social smoking’ remain substantially higher
than for nonsmokers. News from a study by
Columbia University Irving Medical Center,
New York City, New York, USA, was presented
at ERS International Congress 2020 on 1
September 2020.

‘Social smokers’, defined as those who smoke
<10 cigarettes per day, represent an increased
proportion of smokers in the USA, from 16%
up to 27%, as many smokers have cut back
or combined smoking with vaping. However,
the risks from social smoking have not
previously been well understood. Researchers
analysed data from 18,730 people across
ethnicities as a sample of the general population
of the USA, to compare risk between social
smokers, heavier smokers (>20 cigarettes per
day), and nonsmokers. Participants, with an
average age of 61 years, were followed for an
average of 17 years.

The study found that, compared to nonsmokers,
social smokers were 2.5 times more likely to die
from respiratory diseases and 8.6 times as likely
to die from lung cancer, even when controlling
for age, sex, race, level of education, and body
weight. Death from respiratory disease or lung
cancer occurred in 3.3% and 4.7% of social
smokers, respectively, compared with 101% and
12.9% of heavier smokers, and 1.8% and 0.6%
of nonsmokers.

Addressing the value of these findings for
clinicians at ERS International Congress 2020,
Prof Jorgen Vestbo, Chair of the European
Respiratory Advocacy Council and Professor of
Respiratory Medicine, University of Manchester,
Manchester, UK, emphasised: “It’s clear that there
is no safe level of smoking. This large study is
important because it shows that smoking less
will probably not have the effect that people
are hoping for. We need to do all we can to
support smokers to quit completely using
evidence-based means.”
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Flavourings and Solvents Mix to Form New,
Toxic Chemicals in e-Cigarettes

e-CIGARETTES have propelled into common
use as a ‘safe’ alternative to tobacco smoking;
however, recent evidence is questioning the
real safety of these devices and the associated
e-liquids. The case for such tobacco alternatives
being unsafe was further supported by research
presented at the ERS International Congress
2020 and reported in a press release dated
34 September.

Flavourings are routinely added to e-liquids,
and, according to manufacturers, are safe
because they are vaporised by the e-cigarette;
however, a recent study reported that they
form new toxic chemicals by combining with
the solvents, for which there are severe

safety concerns.

“We
consistently
observed that
the new chemicals
formed from the
flavours and e-liquid
solvents were more
toxic than either
of their parent
compounds”

In the toxicological studies, the
researchers exposed cells that
line the bronchi to chemicals
that are commonly used
as flavourings, for example
vanillin and cinnamaldehyde,
and explored the possible
compounds formed when
mixed with propylene glycol
and vegetable glycerine, the
main solvents used in e-liquids.
“We consistently observed that the
new chemicals formed from the flavours

and e-liquid solvents were more toxic than
either of their parent compounds,” noted
author of the study Prof Sven-Eric Jordt, Duke
University School of Medicine, Durham, North
Carolina, USA.

Creative Commons Attribution-Non Commercial 4.0

Additionally, TRPV1 and TRPAl, sensory
irritant receptors in the bronchi responsible
for numerous inflammatory responses, were
activated by the new chemicals. Activation of
these receptors can lead to issues in both the
cardiovascular system, such as increased heart
rate and irregular heartbeat in the predisposed,
and pulmonary system, such as coughing and
breathing difficulties due to increased secretions
throughout the airways.

Upon further investigation, the researchers
found that the newly formed chemicals caused
the cells lining the bronchi to die, even if the

chemicals were at low concentrations. Prof
Jordt commented: “This is the first
demonstration that these new

chemicals formed in e-liquids can

damage and Kkill lung cells and
probably do this by damaging
their metabolism.”

In addition to listing the
original chemicals, Prof Jordt
called for manufacturers to
list the chemicals formed
when the flavourings are mixed
with solvents. Furthermore, he
noted that additional research
into the toxicological properties
of these chemical products should be
conducted, and regulators to be aware of their
safety profile to assess the level of risk to health
from e-cigarettes, with the aim for manufacturers
to reduce the concentration of such chemicals in
their product.
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Heavy Metal Exposure in the Womb
Associated With Childhood Asthma

CADMIUM is a heavy metal and its use
is restricted in the European Union (EU) due to
its known hazards to human health; however,
exposure to cadmium can occur because it has
been widely used in batteries and pigments,
and is present in tobacco. According to new
research presented at ERS International
Congress 2020 and in a press release dated the
34 September, higher concentrations of cadmium
in the umbilical cord blood of newborns may
increase the risk of developing childhood asthma
and allergies.

In the study, the quantities of cadmium,
manganese, and lead were measured in 706
females and their babies at the maternity units
in Nancy and Poitiers in France. Blood samples
were taken from the mothers during pregnancy
and babies from their umbilical cord after
delivery. During the 8-year follow-up period,
the researchers noted if any of the children had
developed asthma, allergic rhinitis, eczema, or
food allergies, accounting for family medical
history and smoking status of the parents.

At the time of delivery, the average level of
cadmium in the mothers was 0.8 ug/L and in the
cord blood was 0.5 ug/L. For cadmium, higher
levels in the umbilical cord of babies (>0.7 ug/L)
were associated with a 24% increased risk of
developing asthma. Interestingly, lower levels of
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cadmium (<0.3 ug/L) were associated with a
44% increase in risk of developing a food allergy.
Manganese levels were linked to risk of eczema,
a known risk factor for developing asthma: levels
of >1.1 ug/L in the mother’s blood was associated
with an increased risk of developing eczema,
compared with levels <0.5 ug/L.

“Our study doesn’t tell us why this might be the
case, but it could be that cadmium is interfering
with babies’ developing immune systems and
we think this can have an impact on their allergic
reactions in childhood,” hypothesised the
research presenter Prof Isabella Annesi-Maesano,
Institut national de la santé et de la recherche
médicale (INSERM) and Sorbonne Université,
Paris, France.

Prof Daiana Stolz, ERS Education Council Chair,
University Hospital Basel, Basel, Switzerland,
commented on the findings: “It’s particularly
worrying to know that cadmium and other
metals might be reaching unborn babies via
the umbilical cord.” She added that this study,
along with the already known dangers of
cadmium, supports extremely tight regulations
of the use and disposal of products containing
heavy metals.

“It’s particularly worrying
to know that cadmium
and other metals might be
reaching unborn babies via
the umbilical cord.”
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Novel App Measures Night-Time Coughing
to Predict Asthma Deterioration

COUGHING at night, measured via a novel
smartphone app, can indicate the severity of
asthma progression according to research
presented at ERS International Congress 2020
and a press release dated 25" August 2020.

“Smartphones have lots of potential to monitor
different symptoms and detect changes early,”
stated research lead Dr Frank Rassouli, Cantonal
Hospital St Gallen, St Gallen, Switzerland. The
research group aimed to utilise technology and
simple interventions to improve the management
of chronic lung diseases such as asthma. Dr
Rassouli noted that: “Until now, we haven’t had
a reliable tool for measuring peoples’ asthma
symptoms overnight, so we know very little about
night-time coughing and what it means.”

The study recruited 94 patients with asthma
being treated at two Swiss clinics. Patients visited
their clinics at the beginning and end of the
study, where they were assessed on their usage
of asthma treatments and symptoms, which
included shortness of breath and the impact of
asthma on their daily lives. For 29 days, patients

slept with a smartphone in their bedroom and the
app prompted them to report their night-time
symptoms and measured the noise of their night-
time coughing.

Analysis of the data showed that while there
was a discrepancy in the amount of night-time
coughing from patient-to-patient, there was
a strong correlation between increased night-
time coughing over the course of 1 week and
subsequent worsening of asthma symptoms.
“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,”
Dr Rassouli explained. He further stated that
monitoring asthma is pivotal because early
recognition of worsening symptoms would allow
clinicians to adjust medication accordingly and
prevent asthma attacks. This study showcases
a potential new and easily accessible way to
monitor signs of deteriorating asthma, and with
this success the researchers are planning to test
the same technology on patients with chronic
obstructive pulmonary disease.

“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
/S deteriorating”

Creative Commons Attribution-Non Commercial 4.0
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Low Levels of Air Pollution Linked to
Asthma in Babies and Adults

BABIES raised in areas of higher levels of air
pollution develop poorer lung function as children
and teenagers, and adults exposed to low levels
of air pollution over a prolonged time are more
likely to develop asthma. These findings from two
studies were reported at the ERS International
Congress 2020 and in a press release dated 25T
August 2020.

In the first study, lead by Dr Qi Zhao, IUF - Leibniz
Research Institute for Environmental Medicine,
Dusseldorf, Germany, 915 children from Munich
and Wesel in Germany were tested for their
breathing capabilities at the ages of 6, 10, or 15
years. Forced vital capacity and forced expiratory
volume in 1second were measured and compared
with estimates of the levels of pollution in the
areas the children lived in their first year of life.
Factors associated with poorer lung function,
such as whether the children’s mothers smoked,
were considered. Results found that the higher
the babies air pollution exposure was, the worse
their lung function was when they grew up. Dr
Zhao concluded that: “Our results suggest that
babies who grow up breathing polluted air, even
at levels below European Union (EU) regulations,
have poorer breathing as they grow into children
and adults. This is worrying because previous
research suggests that damage to lungs in the
first year of life can affect respiratory health
throughout life.”

"The fact that we found
a link with asthma, even
at relatively low levels of
exposure, suggests that there
is no safe threshold for
air pollution.”

November 2020

A separate study found that adults were also at
risk. The study, which analysed 23,000 Danish
nurses, found a correlation between long-term
exposure to air pollution and the likelihood
of being diagnosed with asthma. Levels of
nitrogen dioxide (NO,) and particulate matter
smaller than 2.5 microns (PM, ) were compared
to the levels of road traffic noise where the
nurses lived, accounting for factors including
smoking and obesity. While no link was found
to noise pollution, air pollution increased the
likelihood of asthma diagnosis. A 29% rise in
asthma risk was associated to each 6.3 ug/
m?® increase in PM,. and a 16% rise in asthma
risk for each 8.2 ug/m3increase in NO.,.

Compared to many European cities, the nurses
were exposed to relatively low levels of air
pollution; approximately 18.9 ug/m3 and 12.8 ug/
m?* for PM,. and NO,, respectively, and current
European standard for PM,. and NO, are 25.0
ng/m3 and 40.0 pug/m?3, respectively. Researcher
Dr Shuo Liu, University of Copenhagen,
Copenhagen, Denmark, asserted: “The fact that
we found a link with asthma, even at relatively
low levels of exposure, suggests that there is
no safe threshold for air pollution. This is strong
evidence that our regulations on air pollution
need to be stricter if we want to prevent cases
of asthma.”
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Lung Microbiome Fungal Diversity
Linked to Disease Severity

FUNGI present in the lung microbiome may
regulate the inflammatory response in acute
respiratory distress syndrome (ARDS), with less
diversity linked to poorer outcomes. A study of
mechanically ventilated patients was presented
at ERS International Congress 2020 and in a
press release dated the 24" August 2020.

Despite being outnumbered by bacteria as a part
of the lung microbiome, fungi are known to
play a role in activating and regulating
immune responses. Researchers
at the University of Pittsburgh,
Pittsburgh, Pennsylvania, USA,
analysed 202  mechanically
ventilated patients from October
2011 to September 2019; 21%
had a diagnosis of ARDS. Next-
generation sequencing of the
DNA of the tracheal secretions
of the patients revealed about
100 different species of fungi.
Although species diversity was low in

all of the samples, for those patients where
one species dominated the samples, diversity
was very low.

ARDS was associated with very low species
diversity; shock, sepsis, and organ failure were

Creative Commons Attribution-Non Commercial 4.0

"it
provides
evidence for
a relationship
between the lung
microbiome and
clinical outcomes
in critical
illness.”

associated with lower fungal diversity among
the patients with ARDS. Reduced diversity was
found to be associated with more severe lung
injury, more intensive treatment, and elevated
levels of the protein pentraxin-3 (an indicator of
inflammation and disease severity).

Noel Britton, University of Pittsburgh, an author
of the abstract, highlighted the value of the

study: “The association of lower fungal
diversity with clinical markers of

disease severity is an important
finding because it provides
evidence for a relationship

between the lung microbiome
and clinical outcomes in critical
illness.” Discussing the future
implications of the findings, Prof
Tobias Welte, ERS Past President,
and Hannover University School
of Medicine, Hannover, Germany,
said: “The finding from this study, that
less diversity in the mycobiome is linked
to worse outcomes for patients with ARDS, is
fascinating. It’s too early to know what this might
mean for patients and their doctors, but it has
the potential to lead to new diagnostic tests and
better treatments.”
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Electronic Alerts Improve Asthma Management

ELECTRONIC alerts can improve prescribing and
asthma management in general practice. A UK
study presented at ERS International Congress
2020 revealed the impact of an electronic alert
system in general practitioner (GP) records.

Excessive prescription and use of short-acting
reliever inhalers, such as salbutamol, can be
an indicator of poorly controlled asthma, is a
risk factor for asthma attacks, and has been
implicated in asthma-related deaths. These
short-acting reliever inhalers address asthma
symptoms but do not improve the underlying
inflammmatory cause.

The study included 18,244 patients with asthma
at 132 general practices in north-east London,
UK, and involved adding an automatic, electronic
alert that appeared on GP screens when
accessing the electronic patient records for
patients who had received three prescriptions for
short-acting reliever inhalers within a 3-month
period. The alert recommended an asthma
review for the patient, to assess symptoms and
improve asthma control.

This intervention resulted in a 6% reduction in
excessive prescribing of reliever inhalers in the 12
months following the first inclusion of the alerts,
with asthma reviews increasing by 12% in the 3
months after the alerts. Within 6 months of the
alerts being introduced, repeat prescribing of
short-acting B2 agonists reduced by 5% and
exacerbations requiring oral steroid treatment
reduced by 8%.

The value of these findings, and the intervention
approach used, were highlighted by Dr Shauna
McKibben, Institute of Population Health
Sciences, Queen Mary University of London,
London, UK, and clinical nurse specialist in
asthma and allergy at Imperial College Healthcare
NHS Trust, London, UK: “Excessive short-
acting B2 agonists use is only one indicator for
poor asthma control but the risks are not well
understood by patients and are often overlooked
by healthcare professionals. Further research
into the development and robust evaluation
of tools to support primary care staff in
the management of people with asthma is
essential to improve asthma control and reduce
hospital admissions.”

"Within 6 months of the alerts being introduced, repeat prescribing
of short-acting B2 agonists reduced by 5% and exacerbations
requiring oral steroid treatment reduced by 8%."
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Meeting Summary

Prof Welte opened the symposium by describing the key roles of hypercoagulation and inflammation
in the course of severe coronavirus disease (COVID-19). This was complemented by Dr Larbig’s talk
that introduced CSL312, a new human monoclonal antibody targeting coagulation factor Xlla, which
aims to target both hypercoagulation and inflammation. Prof Idzko followed with a discussion about
the challenges of treating respiratory conditions such as alpha-1 antitrypsin deficiency (AATD) during
the COVID-19 pandemic. Dr Sucena explained that many patients had been unable or unwilling to
attend health centres to receive alpha-1 antitrypsin (AAT) therapy, putting them at risk of increased
morbidity. In response, Prof Herth discussed the use of self-administered AAT to ensure that patients
receive regular therapy. Prof Greulich described the difficulties in providing robust evidence for the
positive impact of AAT therapy on mortality, and Prof Sandhaus introduced a recent observational study
that overcomes some of these problems, with findings that suggest AAT therapy results in improved
survival rates and a slower decline in quality of life (QoL). Finally, Profs Idzko, Singh, and Chalmers
emphasised that better treatments are needed for other respiratory conditions, and introduced drugs
that are currently under development to address this need; these include a new antibody intended
to treat a broad range of the severe asthma population (CSL311; CSL Behring, King of Prussia,
Pennsylvania, USA) and nebulised IgG to treat non-cystic fibrosis bronchiectasis (NCFB) (CSL787;
CSL Behring). Overall, advances continue to be made in the treatment of severe respiratory conditions,
despite the difficulties posed by the current COVID-19 pandemic.

thrombosis, leading to pulmonary emboli and
affecting gas exchange. Recent research has
shown that capillary thrombosis is a major
pathomechanism of severe COVID-19 disease at
the microvascular level.?3

Challenges of Treating Lung
Disease Caused by COVID-19

Professor Tobias Welte and

Doctor Michael Larbig
Drugs currently under investigation for COVID-19

Prof Welte described COVID-19, caused by the treatment fall into three groups:

new coronavirus strain severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), as a
disease that primarily affects the respiratory
epithelium. The virus enters the bloodstream at
an early stage and the course of COVID-19 is then
dictated by damage to the vascular endothelium
and vascular leakage.! This means that unlike
classic acute respiratory distress syndrome,
severe COVID-19 is more likely in patients with
endothelial dysfunction, such as those with
diabetes, obesity, or arterial hypertension,
compared with patients with respiratory diseases
in general.

> Antivirals, such as remdesivir, aim to reduce
the viral load, which may drive the early stage
of COVID-19.

> Anti-inflammatories aim to reduce the
hyperinflammatory burden, which is a
consequence of the host immune response to
endothelial damage.* This immune response
is driven by lymphocytes but also involves
mediators such as cytokines.3® Patients with
severe disease have been shown to have very
high concentrations of cytokines, suggestive
of a cytokine storm.

> Anticoagulants, such as heparin, aim to

Repair mechanisms in the vascular endothelium
can lead to hypercoagulation that may cause

Creative Commons Attribution-Non Commercial 4.0

counteract the coagulation recently shown to
be involved in COVID-19 disease.®® It remains
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to be seen whether anticoagulants with more
specific targets than heparin could be used to
reduce right-left shunting on the pulmonary
level, which would reduce hypoxaemia and
the need for mechanical ventilation in severe
COVID-19.2 For example, CSL312 is a new drug
that targets factor Xlla and is currently being
tested in a Phase Il clinical trial.”®

Targeting Factor Xll in COVID-19
Disease

Dr Larbig explained that factor Xl becomes
activated upon contact with damaged tissues,
and in turn activates factor Xlla, which initiates
the kallikrein-kinin system." This results in
inflammation, vasodilation, and capillary leakage,
which can cause fluid accumulation in lung tissue.”
Factor Xlla also triggers the complement system
and the intrinsic coagulation cascade, which
can lead to thrombosis (Figure 1).°" In addition,

Bradykinin

ex vivo human lung tissue models have shown
that factor Xlla has proinflammatory properties.”?

Growing evidence suggests that
vascular leakage, pathological thrombosis,
proinflammmation, and complement activation
may play a role in COVID-19,3%¥% making factor
Xlla a viable target for this disease. Human
monoclonal antibody CSL312 has the potential
to block the pathology triggered by activated
factor Xlla, but to investigate whether it can
influence disease progression in patients with
severe COVID-19 disease, high-quality scientific
data are needed. Despite the difficulties of
conducting a controlled, randomised clinical trial
during the current pandemic, investigators in
many countries have shown that it is possible, and
a placebo-controlled trial of CSL312 is currently
underway in patients with COVID-19."°

Kallikrein-kinin system:
inflammation, vasodilation,
and capillary leakage

HK‘T

1

PK

FXI

|—> Thrombin

|-> Fibrin

Intrinsic coagulation pathway:
thrombosis

Figure 1: Mechanisms of action of factor Xlla on the immune system.

FXI: factor XI; FXII: factor XlII; FXlla: factor Xlla; HK: high molecular weight kininogen; PK: prekallikrein.

Adapted with permission from Weidmann et al.”
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Questions and Answers

Q: When do you expect to see
preliminary results from the CSL312 trial
targeting COVID-19 patients with severe
pheumonia?

Prof Welte explained that many studies are
currently underway to investigate potential
treatments for COVID-19, but that few drugs
have been found to be effective. He believes
that addressing the coagulation pathway is one
of the most promising ways to treat COVID-19
and emphasised that preliminary data from the
CSL312 trial should be available in early 2021.

Q: What is the biggest challenge in
treating COVID-19 patients with severe
pheumonia?

Prof Welte replied that these patients have
hypoxaemia and most require mechanical
ventilation. Unlike other respiratory infections,
patients with a severe course of COVID-19 need
ventilation for weeks rather than days, and this
increases the risk for cardiovascular and renal
complications as well as secondary infections.

Q: Do you have any recommendations for
protecting medical staff from COVID-19?

Prof Welte explained that in his hospital, double-
masking was introduced from the beginning
of the pandemic, preventing hospital-acquired
infections. He recommends that in outpatient
situations, social distancing, the use of face masks,
and regular disinfection of the hands should be
used to minimise transmission of the virus, as for
any infectious disease.

Treatment of Alpha-1 Antitrypsin
Deficiency in Times of COVID-19

Professor Marco |dzko,
Professor Timm Greulich,
Doctor Maria Sucena, and

Professor Felix Herth

Prof ldzko highlighted that the treatment of
severe respiratory diseases, such as AATD, is
challenging during the COVID-19 pandemic.
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While there is a need to protect medical
staff by introducing additional safety
measures for diagnostic procedures, such as the
lung function test,® it is crucial to continue
treating patients.

AATD is a genetic disease that results in
reduced circulating levels of AAT (also known
as a-1 protease inhibitor), a protein that protects
lung tissue against the inflammatory enzyme
neutrophil elastase.® Patients with AATD are
more susceptible to infection and structural
damage of the lung, as well as liver disease
caused by hepatocyte inclusions formed from
misfolded AAT.® Treatment options include
regular AAT therapy to restore circulating levels
of the protein.

Prof Greulich explained that although the risk of
severe COVID-19 disease has not been assessed
in patients with AATD, the fact that they are
already severely ill means that they are more likely
to have a poor outcome from COVID-19 than
healthy patients. This makes it difficult to treat
patients in many European countries because
treatment is performed in health centres and
attending these appointments will increase the
risk of contracting SARS-CoV-2. In addition, the
COVID-19 pandemic may restrict the resources
available in these centres. If AAT therapy is
interrupted, patients with AATD are at increased
risk of lung infections, loss of lung density, and
liver damage.”®

Alpha-1 Antitrypsin Deficiency
Treatment in Portugal During the
COVID-19 Pandemic

Dr Sucena explained that the first case of SARS-
CoV-2 infection in Portugal was confirmed on
2 March 2020, and within a very short time
frame, Portugal had to reorganise its national
health service (Servico Nacional de Saude [SNS])
to focus on managing the COVID-19 pandemic.
This meant that patients without COVID-19 had
restricted access to hospitals and other health
facilities: personal appointments were replaced
with phone calls, day hospitals were closed or
had their activities reduced, and bronchoscopies
were only performed in urgent situations.

Although there were very few confirmed
COVID-19 cases in patients with AATD in Portugal,
Dr Sucena emphasised that the pandemic had
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a major impact on patients across the country
because AAT treatment is only available in public
day hospitals. During the first few weeks of the
COVID-19 pandemic, AAT therapy was often
cancelled, or patients were referred to alternative
centres. Where treatment was still available, some
patients chose not to attend because of the
perceived risk of infection.

Health facilities in Portugal began to reopen to
patients without COVID-19 in early May 2020,
but as SARS-CoV-2 still exists in the general
population, the SNS must evolve to manage
COVID-19 while also caring for other patients. The
course of the COVID-19 pandemic over the next
few months will dictate the availability of AAT
therapy to patients with AATD.

Prof Greulich highlighted that other countries
are likely to face similar problems. The cancellation
of appointments for patients with AATD will
have left healthcare professionals unsure of the
best way to care for their patients. Although
some face-to-face appointments can be replaced
by virtual appointments, other approaches are
needed for treatment.

Alpha-1 Antitrypsin Deficiency
Self-Administration in Germany and
Austria During the COVID-19 Pandemic

A proportion of patients with chronic diseases
have always been unwiling to attend
appointments in health centres because of
infection risk anxieties, and this problem has
been exacerbated by the COVID-19 pandemic.
However, for patients with AATD who are
unable or unwilling to attend health centre
appointments, a human AAT therapy (Respreeza®,
CSL Behring) is licensed in Europe for at-home
self-administration.”

Prof Herth emphasised the importance of
selecting the right patients for self-administration
of AAT therapy. Patients need to be physically and
mentally fit, without significant comorbidities,
and they should have the necessary motivation
to learn how to self-administer their treatment.
Prof Herth explained that in his preselected
population, self-administration is suitable for
30-50% of patients with AATD. Many of these
patients have been receiving intravenous AAT
therapy for several years and are already familiar
with the procedure. Training suitable patients is
the next step, and guidance and support is offered
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for this process, including guidelines to help
patients learn the required techniques (Figure 2).

Prof Herth explained that the use of self-
administered therapy by his patients guaranteed
that they would receive their treatment on time
every week, which has been extremely helpful
during the COVID-19 pandemic.

Questions and Answers

Q: What is the legal situation for AAT
therapy self-administration?

Prof Herth advised healthcare professionals to
conduct well-documented, thorough training to
protect staff legally.

Q: How many training sessions do you
think are required for AAT therapy
self-administration?

Prof Herth explained that this varied depending
on the patient; for some, one training session
might be enough, but generally about three
sessions are required. If patients are still uncertain
about the techniques, they can perform their initial
infusions under the supervision of a healthcare
practitioner in a medical centre.

Q: What, if any, adverse events might
occur during AAT infusion?

AAT therapy has been used for many years, and
for this reason, Prof Herth explained, physicians
know that adverse events are unusual. Provided
that patients have undergone adequate

training, self-administration at home is as safe
as administration in a health centre. Should an
adverse event occur at home, the patient can
stop the infusion.
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Key points:

* Work under aseptic conditions
* Reconstitute the concentrate
e Infuse the drug appropriately

» Take care of the infusion site and veins

* Document the infusion

Figure 2: Part of a step-by-step training guide for self-administration of alpha-1 antitrypsin therapy.

The Impact of Alpha-1 Antitrypsin
Deficiency Therapy on Mortality

Professor Timm Greulich,
Professor Robert Sandhaus,
Doctor Alice Turner, and
Professor Tobias Welte

With many patients with AATD going untreated
during the current pandemic, it is important to
consider the impact that AAT therapy has on
their overall mortality. Prof Greulich explained
that an early study of AATD mortality using the
National Heart, Lung, and Blood Institute (NHLBI)
registry in the USA indicated that patients
(N=1,129) who received intravenous AAT therapy
had a lower risk of mortality compared with
those who did not receive therapy (risk ratio: 0.64;
95% confidence interval: 0.43-0.94; p=0.02)."®

More recently, an international, double-blind,
randomised, placebo-controlled trial (RAPID)
was conducted in 2015 to compare lung density
in patients with AATD (N=180) who received AAT
therapy with those treated with placebo.” Over
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the 2-year study period, only four deaths were
reported: one in the AAT group and three in the
placebo group. The small number of patients in
this study makes it difficult to derive important
findings regarding mortality; a comparative
study of mortality in patients with chronic
obstructive pulmonary disease (COPD), for
example, included >6,000 patients.?° To overcome
this problem, more recent studies have used
retrospective national registry data from around
the world to investigate outcomes in patients
receiving AAT therapy.

A Comparison of Outcomes Between
AAT-Naive and AAT-Treated Patients
with AATD-Related Lung Disease
Using Retrospective Data

Prof Sandhaus introduced a recent
observational study that compared mortality,
lung transplantation, and QoL data between
matched patients with AATD-related Ilung
disease in UK and USA national registries.®
Patients in the UK registry were treated with
standard of care (control cohort), while those in
the USA received standard of care plus plasma-
derived intravenous AAT therapy (AAT cohort).”
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Dr Turner explained that inclusion criteria
included evidence of lung disease, PiZZ genotype
(a homozygous substitution of lysine for glutamic
acid at position 342) or worse AATD genotype,
and age >18 years.?' Patients were matched by
age, sex, baseline year, and smoking status.”
After matching, each cohort consisted of 655
patients, with a mean age of 52 years and a male
predominance of approximately 60% in each
group.?’ Median follow-up time was 7 years in the
control group, and 9 years in the AAT group.”
Approximately 6% of patients in each cohort
received a lung transplant during the study
period, and 193 of the control group died versus
167 of the AAT group (p=0.122).7

Kaplan-Meier analysis showed a statistically
significant difference in overall survival between
the two cohorts, with a 10-year survival probability
of 68.5% in the control group and 80.0% in the
AAT group (p<0.001).2 Among patients who
received a lung transplant during the study
period, those in the control group were likely
to undergo surgery sooner, with a median time
to lung transplant of 5 years, compared with 13
years in the AAT group (p<0.001).? Because lung
transplant is an important life event, Dr Turner
stressed that delaying the need for surgery is a
potential indicator of delayed disease progression.

Observational data has inherent limitations, such
as confounding comorbidity and immortal time
bias. For example, patients could have started
AAT therapy many years before the AATD registry
existed, and this treatment period would not be
represented in the data. Respective analyses are
being conducted on the data gathered for this
study to address some of these issues.

One post hoc analysis that has already been
performed is the assessment of QolL. Prof
Sandhaus explained that any truly disease-
modifying therapy might influence this outcome.
By looking at QoL measured by the St. George's
Respiratory Questionnaire (SGRQ) over a
specific time frame, immortal time bias can
be eliminated, and to a large extent, one can
control for the impact of factors like baseline
forced expiratory volume in 1 second (FEV)) and
comorbidities on this outcome. Upcoming data
from this analysis indicate that QoL in patients
who received AAT therapy declined more slowly
than in controls.
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Despite this study not fulfilling the criteria of a
randomised clinical trial, it provides encouraging
data on the positive impact of AAT therapy
in patients with AATD. When the findings
are translated to median life-years gained, an
outcome commonly measured in clinical trials,
patients receiving AAT therapy were found to
gain around 6 life-years compared with controls.
This is similar to data from a post hoc analysis of
the RAPID trial, which indicate that AAT therapy
may result in a gain of about 5.5 life-years,
as measured by time to terminal respiratory
failure estimated from the average group lung
tissue atrophy.”

Questions and Answers

Q: What other investigations are planned
to further investigate the impact of AATD
treatment on mortality in the real world?

Prof Greulich described the European Alpha-1
Research Collaboration (EARCO),>%* a new
European Respiratory Society (ERS) Clinical
Research Collaboration, which aims to collect
international data from approximately 3,000
patients with AATD over the next few years. He
explained that baseline data should be available
in the near future, and longitudinal data will
be available after 3-5 vyears, depending on
funding. EARCO will provide the opportunity for
researchers to match patients using a variety of
baseline characteristics to minimise bias.

Development of Specialised
Treatments for Severe Respiratory
Conditions

Professor Marco Idzko,
Professor Dave Singh, and
Professor James Chalmers

While AAT therapy is effective at treating

lung disease in patients with AATD, Prof Idzko
emphasised that there remains an unmet need
in other respiratory conditions, such as severe
asthma and NCFB.
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Targeting the Different Immunological
Phenotypes of Severe Asthma

In the vast majority of patients with asthma,
symptoms can be controlled with combination
therapy of inhaled steroids and either long-
acting muscarinic antagonists or long-acting
B agonists.?* However, around 5-10% of patients
have a severe form of asthma that cannot be
controlled without maximal inhalation therapy.?4
These patients experience considerable morbidity
and account for approximately 50% of the total
healthcare cost associated with asthma.?®

Prof ldzko explained that progress has been
made in identifying the immunological
phenotypes of severe asthma over the past
year. It is now possible to discriminate between
allergic/nonallergic Th2 cell high (Th2-high)
eosinophilic asthma, which is characterised
by increased levels of eosinophils in the blood
and sputum, but normal neutrophil counts, and
Th2-low  neutrophilic  asthma, which s
characterised by elevated levels of neutrophils.?®

The improved understanding of immunological
phenotypes has led to the development of
new, targeted therapies for both allergic and
nonallergic Th2-high eosinophilic asthma, with
a particular focus on IL-5 pathways.?® However,
Prof Idzko highlighted that these therapies are
not always effective, and treatments for patients
with Th2-low neutrophilic asthma have yet to
be developed.

Prof Singh highlighted that granulocyte-
macrophage colony-stimulating factor (GM-
CSF), IL-3, and IL-5 all play an important role in
the maturation of a broad range of inflammatory
cells, including eosinophils and neutrophils.?’
All three cytokines are expressed at higher
levels in the lungs of patients with asthma
compared with controls. The fully human
IgG4-k monoclonal antibody (CSL311) is currently
in drug development, which specifically targets
the B common chain in the receptors for GM-CSF,
IL-3, and IL-5, and could result in a broad range
of anti-inflammatory activity.?”?® Compared with
treatments currently used in clinical practice,
CSL311 may be better placed to treat the broader
severe asthma population, and a Phase | trial
of CSL311 in patients with mild asthma is now
underway, with results expected in 2021.282°
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Questions and Answers

Q: If we develop drugs that act on the
broad range of severe asthma, will we still
need to phenotype our patients?

Prof Idzko emphasised that although CSL311
could be effective in a broad severe asthma
population, it is still important to look for
phenotypic biomarkers such as eosinophils, IgE
levels, and exhaled nitric oxide levels. Asthma
therapy, both now and in the future, should
always be personalised to the characteristics and
phenotype of each patient.

Q: Some patients with severe asthma
experience considerable limitations in
their daily life. Could new treatments
such as CSL311 improve QoL as well as
exacerbation rates?

Prof ldzko explained that any treatment that
reduces asthma exacerbations would be
expected to improve QoL. However, measuring
this outcome in clinical trial conditions will require
long study periods with detailed questionnaires.

Reducing the Frequency of
Exacerbations in Non-cystic Fibrosis
Bronchiectasis

Prof ldzko highlighted that NCFB is another
respiratory disorder that is challenging to treat.
NCFB is defined as the irreversible, pathological
dilation of the bronchi, and is characterised by
recurrent infection, inflammation, persistent
cough, and sputum production.3©

Prof Chalmers explained that the therapeutic
goal in NCFB is to prevent exacerbations, or to
treat them early when they do occur to prevent
further lung damage. Exacerbations are driven

by bacterial infection, which also promotes
neutrophilic inflammation that can lead to
structural lung damage.3°3!

In patients who experience frequent

exacerbations, the ERS guidelines provide a
conditional recommendation for the long-term
use of antibiotics.>> However, there is limited
evidence to support this approach,® and the
development of antibiotic resistance is a major
problem. Prof Chalmers emphasised that there
is a need for additional therapies, and one
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drug under investigation for NCFB is nebulised
lgG (CSL787).

The proposed primary mode of action for
CSL787 is prevention of exacerbations by
reducing bacterial burden in the lungs. CSL787
may also enhance local immunity, with the
potential to protect the lung from infection.
Phase | studies are now being prepared to
investigate the use of nebulised IgG to prevent
chronic respiratory tract infection and the
progression of lung disease.
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Meeting Summary

Currently, there are many different inhaler options for the treatment of airway diseases. While
having options can be of benefit, it also presents a challenge for physicians and other healthcare
providers (HCP). Selecting the correct drug and dose is only one-half of their role; they also need to
be sufficiently familiar with each device to be able to select the best option for each patient, as well
as correctly advising patients on their use, as errors with inhaler use adversely affect the success
of treatment. Understanding the key principles in device technology will help clinicians to navigate
this field.

In the first presentation, Prof Rabe considered the selection of treatment in patients with chronic
obstructive pulmonary disease (COPD) and discussed which patients are most likely to benefit
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from the use of inhaled corticosteroid (ICS). He noted that the largest effect size in exacerbation
reduction was achieved in patients with higher levels of blood eosinophilic component and/or a past
history of asthma.

Prof Lehtimaki then provided an overview of inhaler device technology, environmental factors relating
to their manufacture and disposal, and the application of digital technology to improve inhaler use
and patient adherence. Because of the high greenhouse gas potential of propellants in pressurised
metered-dose inhalers (pMDI), their carbon footprint is estimated to be 10-37 times higher than that
of dry powder inhalers (DPI). Digital solutions will help to assess patient adherence and inhalation
quality in the future.

Next, Dr Usmani discussed inhaler device handling errors and how to avoid them. During the last
40 years, handling errors have not decreased, and many HCP are thought to be overwhelmed by
the plethora of devices and drugs on offer. Education in the correct use of devices for both trainers
and users is paramount to the success of inhalation therapy. Important advice includes avoiding the
prescription of different devices to the same patient, and to favour combination products to avoid
multiple inhalers.

Finally, Prof Bateman reviewed the rationale and evidence for maintenance and reliever therapy, and
in particular the value of the anti-inflammatory effect of ICS doses taken when symptoms occur. This
approach, when compared with similar or even higher maintenance doses of ICS with a short-acting
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B-agonist (SABA) reliever, has been consistently associated with lower exacerbations rates.

Why Do Some Patients with
Chronic Obstructive Pulmonary
Disease Benefit from Inhaled
Corticosteroid Treatment?

Professor Klaus Rabe

Prof Rabe first showed the current Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) initial treatment guidelines and explained
the reasoning behind the recommendation to
consider ICS treatment for patients with a blood
eosinophil count >300 cells/uL. An analysis by
Harries et al! summarised the effect of ICS on
COPD in 12 clinical studies. While the overall
effect size was positive, there were a few outliers.
It transpired that the higher the eosinophil
threshold selected in each trial, the larger the
effect size; this explained the difference between
the studies. The conclusion was also supported
by clinical trials on triple combinations, in which
patients with a blood eosinophil count of >300
cells/uL were most likely to benefit from the
addition of ICS.?® Prof Rabe concluded that ICS
treatment must be personalised and based on
clinical and biological markers. Markers strongly
supporting inclusion of ICS in treatment are two or
more hospitalisations for exacerbations per year
despite appropriate long-acting bronchodilator
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therapy, a blood eosinophil count >300 cells/uL,
and history or current diagnosis of asthma. ICS
treatment may also be considered in patients
with only one moderate exacerbation per year
and a blood eosinophil count of 100-200 cells/
uL. However, it should be avoided in patients
experiencing repeated pneumonia events, those
with a blood eosinophil count <100 cells/uL, and
those with a history of mycobacterial infections.”

Key Features of Inhaler Device
Technology

Professor Lauri Lehtimaki

Prof Lehtimaki then led the discussion on the
relevance of inhaler technology for patients.
Particle size and inhalation flow are the two
factors that affect particle deposition within
the respiratory system. Smaller particles are
more likely to travel deeper into the lungs as
they more easily follow the streamlines of the
inhalation flow. However, particles that are too
small are ineffective as they are not deposited
within the time of inhalation and are exhaled.
With fixed particle size, a higher flow rate
leads to more central deposition than lower
flow rates.® In real life, all device-formulation
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combinations are optimised for specific
inhalation manoeuvres and patients should
follow the manufacturer’s instructions.

There are three main types of portable inhaler
devices. DPI come in prefilled and capsule-based
variants and rely on the patient’s inspiratory
effort to disaggregate the drug particles from
large lactose carriers. In general, the higher the
resistance of the inhaler’s flow channel, the lower
the required inhalation flow is. With the medium-
high and high-resistance inhalers, the required
inhalation flow is generally only 30 L/min.? The
benefit of using inhalation flow for drug dispersion
is that the patient can prepare the inhaler for
actuation and then inhale when they are ready,
without the need to co-ordinate these events. In
pPMDI, propellant gas is utilised to aerosolise the
drug solution or suspension. They require the
patient to co-ordinate the actuation and inhalation
for successful drug delivery. Spacers are often
needed for optimal dosing, but different brands
have been shown to affect dosing differently.’®
There are also some models that are breath
actuated. Soft mist inhalers create small droplets
from solution via a mechanical apparatus rather
than pressurised gas. There are many factors to
consider when designing an inhaler, but the ideal
inhaler device should be:

> effective
> efficient
> engaging

]k

EASYHALER + SNAP-ON SENSOR

Attaches with the inhaler
Pairs with smartphone and web apps
Collects data

Transmits data

Automatically tracks medication use
education

PATIENT (MOBILE APP)

Reminds and alerts
Provides insight on triggers

> error-tolerant

> easy-to-teach

> easy-to-switch-to

> environmentally friendly.

Prof Lehtimaki provided some practical tips on
how to choose inhaled medication for the patient.
The first was to define the pharmacological
interventions required and to choose the drug
class accordingly. Next was to discuss, try, and
confirm with the patients the inhaler they are
able to use and most comfortable with. Using
more than one different type of inhaler increases
the risk of inhaler errors;""? therefore, it is best to
select a device type that can offer as many of
the drugs needed as possible. It is paramount to
always teach and check inhaler technique.

Novel devices with digital integration or add-ons
are now entering the market. In the future, they will
help clinicians to assess whether poor treatment
results are attributable to poor adherence or lack
of efficacy, as well as help the patient to play a
more active role in their own treatment. The
ideal digital aide should remind the patient to
take their medication, monitor inhalations, and
check the patient’s inhalation technique. As an
example, Figure 1 shows the components of
the Easyhaler® (Orion Pharma, Espoo, Finland)
DPI connected to the Propeller sensor and
platform. The sensor attaches to all Easyhaler
products and pairs with the Propeller mobile app.

)

PLATFORM

e Analyses and presents visualised data

e Provides ability to share data and
progress with healthcare providers

Gives personalised feedback and

Figure 1: Schematic presentation of digital aide integration to mobile platform.
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ASSEMBLY OF THE FINAL PRODUCT;

The platform provides the patients and
caregivers with an opportunity to monitor
adherence and to receive reminders when it is
time to take a dose. The platform also provides
personalised feedback and insight on triggers.
Finally, HCP can access a portal to view patient
data and ultimately make better informed
therapeutic decisions. The use of such digital
platforms has been shown to improve both
patient adherence and asthma control.’®"

Patients, prescribers, and manufacturers are
increasingly aware of the environmental impact
of inhalation therapies. There are large variations
between different inhaler devices in this respect.
According to Montreal Protocol Medical and
Chemicals  Technical Options Committee
(MCTOC) 2018 Assessment Report,”® pMDI have
a 10-37 times higher carbon footprint compared

to DPIL. This conclusion was supported by an
analysis by Janson et al.’® for selected marketed
inhalers.® Changing from a pMDI to DPI has
almost the same impact on personal carbon
footprint as changing to a plant-based diet
or switching from gasoline to a hybrid car. As
an example, breakdown of carbon footprint
of Easyhaler DPI is provided in Figure 2.7 The
difference between DPI and pMDI arises largely
from the propellants used in pMDI devices. While
original ozone-depleting chlorofluorocarbons
have been phased out, modern hydrofluoroalkane
propellants are still extremely powerful
greenhouse gases.? The patient’s ability to use
the inhaler, their preferences, and efficacy of the
medication are the most important factors in
selecting inhaled medication, but environmental
aspects of the device are emerging as a factor in
treatment selection.

COMPONENTS NEEDED FOR MANUFACTURE OF API AND CARRIER
0.1%

DISPOSAL
12.3%

PRODUCT DISTRIBUTION
1.4%

7

INHALER COMPONENTS,
PACKAGING, PATIENT LEAFLET
6.5%

INHALER AND FORMULATION
(APl AND CARRIER)
AND PACKAGING
13.0%

RAW MATERIALS TRANSPORT
1.9%

INHALER COMPONENTS,
PACKAGING, PATIENT LEAFLET

24.2%
I MANUFACTURE
. DISTRIBUTION

DISPOSAL

API AND CARRIER
40.5%

Figure 2: Breakdown of Easyhaler® (Orion Pharma, Espoo, Finland) carbon footprint according to raw materials,

manufacture, distribution, and disposal.

Total cradle-to-grave life cycle emissions for one Easyhaler (average) is 0.588 kg CO_e.

Average of the four Easyhaler products (salbutamol, formoterol, salmeterol-fluticasone, and budesonide-formoterol
Easyhaler). For each, the most used strength and number of doses per product was used for this analysis. Analyses
were performed in accordance with ISO 14040 and ISO 14044 and verified by external carbon footprinting company

(Carbon Footprint Ltd., Basingstoke, UK).
API: active pharmaceutical ingredient.
Adapted from Orion.”
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Trainers and Trainees: How to
Ensure Successful Inhalation
Treatment for Patients?

Doctor Omar Usmani

Dr Usmani began his talk with an overview on
inhaler development. However, the technological
advances have not translated to more proficient
use. A systematic review by Sanchis et al."® showed
that despite the advances in technology, the
correct inhaler technique by the patient has been
stagnated at approximately 30% for the past 40
years. However, the lack of inhaler knowledge
is not only limited to the patients, but is also
evident in HCP.® Plaza et al.?° studied the inhaler
technique of physicians, respiratory therapists,
and pharmacists and found the success rate of
HCP to be only 12%. Even though the inhaler
device is essential to the treatment of pulmonary
patients, respiratory doctors get very little
or no training in the devices. Still, both the
Global Initiative for Asthma (GINA) and GOLD
treatment guidelines stress the importance
of inhaler technique and adherence in the
assessment of the patient.?"??2 While it is generally
agreed that inhaler errors are a problem, there
is no consensus on the definition, which has
been illustrated in a systematic review by
Usmani et al.?® that found 299 descriptions of
inhaler errors.

Different types of inhalers vary in how challenging
the required inhalation manoeuvre is. Figure
3 shows results of a study conducted in the
UK on patients with asthma in a primary care
setting.>* Over 90% of the patients were able
to achieve sufficient flow rates even for high-
resistance inhalers, but >30% of the patients
who used a pMDI were inhaling too forcefully. In
conclusion, almost everyone was able to use a
high-resistance DPI, but a significant portion of
the patients using pMDI were not able to use
their inhaler correctly, even after teaching and
coaching by HCP.24

British inhaler treatment guidelines promote the
‘ACT’-method for device selection.?® Firstly, when
prescribing inhaled medications, the HCP should
Assess whether the patient is able to inhale
quickly, deeply, and forcefully (DPI) or slowly
and steadily (pMDI, soft mist inhalers, or breath-
actuated inhaler). The inhaler type that is better

Creative Commons Attribution-Non Commercial 4.0

suited for the patient is then Chosen. Inhalers
have considerable environmental impact and
when it does not compromise the treatment, it
should be considered when choosing the device
for the patient. Lastly, the patient should be
Trained to use their device with placebo inhalers
and materials should be given so the patient can
revise the technique. It is also essential to check
and correct the patient’s inhalation technique at
every opportunity.

A patient’s inhalation technique can be estimated
using seven steps:

1. Preparation

> Check dose counter
> Shake inhaler if instructed

2. Priming

> Prime the device ready for use

3. Exhaling

> Exhale gently away from the mouthpiece

4. Mouth

> Place the mouthpiece in mouth, tilt the chin,
and close lips tightly around the mouthpiece

5. Inhalation

> DPI: quick and deep
> pMDI: slow and steady

6. Breath holding

> Remove inhaler from mouth and hold breath
for up to 5 seconds

7. Closing and repeating

> Close the inhaler/cap
> Repeat if necessary

Finally, Dr Usmani gave some practical tips for
the clinicians. Firstly, the inhaler device should
not be changed without talking to the patient.
Doyle et al?® showed that switching without
consent may diminish self-control, which is
associated with better asthma management.
Secondly, inhaler devices should not be mixed.
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PIF TESTED AT RESISTANCE (RO)
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PASS
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PREVENTER

Figure 3: Measured inspiratory flows with pressurised metered dose inhalers and high dry powder inhaler
resistances.

MED: medium; PIF: peak inspiratory flow; pMDI: pressurised metred dose inhalers.
Adapted from Haughney et al.?*

For patients with asthma or COPD it has been at every opportunity and fourthly, HCP need to
shown that the disease control worsens and train themselves. The most expensive inhaler is
exacerbations are more common in patients the one not used, or taught, correctly.

with inhalers needing different inhalation

techniques.™? At least, the inhaler selection should

be stratified to the same type of device. Thirdly,

patients’ inhaler technique should be checked
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Changing Perceptions and
Improving Asthma Outcomes:
Spotlight on Maintenance and

Reliever Therapy

Professor Eric Bateman

Prof Bateman described patient factors that
influence adherence to ICS treatment in asthma.?”
Paramount among these were the patient’s
beliefs about the necessity for treatment and
concerns about the safety of the treatment.
Acceptance of the necessity for treatment
with low concern about safety was associated
with the highest adherence rates, whereas
indifference or scepticism with or without
concerns about safety led to low adherence.
Additional factors for some patients are perceived
social stigma or embarrassment about inhaler
use, and fear of addiction.?® In a large European
survey of patient attitudes to asthma treatment,
fewer than one-half of the patients reported
taking their inhaler every day, and most reported
taking it on some days and not on others, or
only when symptoms occurred.?® The problem of
nonadherence with controller treatment results in
many patients relying entirely on SABA taken as-
needed, living with high levels of symptoms, and
at risk of asthma attacks.?® In addition, regular
(four times daily) SABA use has been shown to
increase airway hyperresponsiveness and worsen
eosinophilic inflammation compared to regimens
that include an ICS.:3' In national surveys, the
prescription of three or more canisters of SABA
per year has been associated with increased risk
of exacerbations and even of asthma deaths.*?
This is explained in part by reliance and escalating
use of SABA and an associated delay in seeking
medical care.3® Remote detection of excessive
SABA use as a trigger to timely medical
interventions is a potential application for novel
digital platforms currently under development.

An alternative approach to reliever use, now
recommended as the preferred option in the
2019 and 2020 GINA guide, is the use of an
ICS/formoterol combination inhaler. The basis
for this is that increasing symptoms in asthma
usually reflects worsening airway inflammation,
indicated, for example, by an increased level of
exhaled nitric oxide.>* In experimental rhinovirus
infection in patients with moderate asthma,

Creative Commons Attribution-Non Commercial 4.0

symptoms of the common cold peak at Day 5,
and asthma symptoms at Day 7.3°> The latter are
associated with large increases in cytokines,
reflecting Type 2 inflammation: IL-4, IL-5, and IL-13.
The prompt administration of the ICS-containing
reliever (effectively an ‘anti-inflammatory
reliever’) ensures that both symptoms and the
cause of symptoms are addressed, as well as
preventing severe exacerbations.®® This effect
is evident in analyses of exacerbation risk in
the days following reliever use: high symptom-
prompted reliever use is an indicator of high
exacerbation risk. This is considerably reduced if
the reliever contains an ICS.*” The level of day-to-
day asthma symptom control with this regimen
is similar to that of the fixed maintenance dose
plus SABA regimens.’” On the basis of four
recent clinical trials on the use of as-needed ICS/
formoterol without daily controller, this treatment
is now recommended by GINA as the preferred
approach in mild asthma. In the ‘real-life’ NOVEL
START study, patients using an anti-inflammatory
reliever required fewer courses of oral
glucocorticoids, and had a lesser need of urgent
medical care than both those taking SABA as-
needed alone, and patients who received low-
dose maintenance budesonide plus SABA as-
needed.®*® Prof Bateman concluded with the
reminder that exacerbations occur in all severities
of asthma and that maintenance and reliever
treatment leverages normal patient behaviour
when faced with symptoms. Use of an anti-
inflammatory reliever titrated in this way provides
a safer option, a ‘safety net’, preventing a large
proportion of severe attacks across the range of
asthma treatment steps.

Summary

Professor Eric Bateman

Many factors should affect the selection of
inhaler devices. The patient’s mastery of the
device and preference must be taken into
account, but prescribers should consider
selecting devices that have the lowest impact
on the environment. By selecting devices with a
high resistance, inspiratory flow is rarely a limiting
factor because a low flow is sufficient for optimal
results. There is an urgent need to formalise, and
make mandatory, training in the use of inhaler
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devices for HCP. Proficiency of both HCP and
successful
Finally, maintenance and reliever therapy, which
simplifies treatment by requiring a single inhaler

patients

is essential for

therapy.

for both maintenance and relief of symptoms,

and leverages patients’ normal tendency to self-
medicate when symptomatic, has been shown to
improve ICS coverage, especially in patients who
have faltering adherence.

THE FULL SYMPOSIUM IS AVAILABLE TO VIEW AT WEHALE.LIFE/EVENTS, ¢

IN ORION PHARMA'S NEW ONLINE EXHIBITION & VIDEOS GALLERY
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Meeting Summary

Breath sounds, such as wheeze, may be one of the oldest clinical signs described in the medical
dictionary, but their definition and interpretation among clinicians varies widely. Efforts to classify
breath sounds have often created further confusion over what does and does not constitute wheeze,
a breath sound that can be indicative of asthma, bronchiolitis, and various other air trapping
lung diseases in preschool children. There is also a disconnect between parental and physician
understanding of wheeze, with high levels of disagreement between the two groups. The result is
a failure to recognise or to hyperdiagnose wheeze. This can lead to inappropriate medication use,
including over- and underuse, and children undergoing unnecessary testing and procedures, as well
as increased levels of anxiety for parents and carers. Crucially, failing to recognise wheeze can delay
the detection of asthmatic disorders, blocking access to preventative treatments, and make
exacerbation more likely.

During this symposium, Assoc Prof Priftis, Prof Karadag, and Prof van Aalderen discussed the
definition of wheeze, what it might mean in preschool children, and the implications of not recognising
it. They also talked about the importance of a patient-centred approach to diagnosis, how to ‘close
the gap’ between patient and physician understanding, and suggested that new technologies, such as
artificial intelligence (Al), may play a role in detecting wheeze.
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What Is a Wheeze and Why Is
It Important to Confirm It Is a
Wheezing Sound?

Associate Professor
Doctor Kostas Priftis

In 1819, René Laénnec, inventor of the
stethoscope, said that breath sounds were “much
more difficult to describe than to distinguish.”
Just over 200 years later, the same is still true,
said Assoc Prof Priftis.

“Noisy breathing is a very well-known clinical sign
used by all physicians, especially paediatricians,”
he said. Yet, despite its wide and long-term
usage as a clinical sign, interpreting the
meaning behind noisy breathing is far from
straightforward. Various papers have attempted
to assist by classifying and defining breathing
sounds in recent years, but there remains
much confusion and little standardisation
among physicians, Assoc Prof Priftis told the
symposium attendees.

Classifications

Bohadana et al’s' ‘Fundamentals of Lung
Auscultation’, published in 2014, attempted
to define and classify breathing sounds in a
bid to help clinicians better recognise signs of
respiratory disease. It grouped tracheal sound,
lung or vesicular sounds, and bronchial breathing
together as normal respiratory sounds. The
abnormal respiratory sounds were split into
subcategories: musical (m), nonmusical (nm), and
mixed. Stridor, wheeze, and rhonchus fell into the
‘m’ group, whereas fine crackle, coarse crackle,
and pleural friction rub were considered ‘nm’. The
authors classified squawk as mixed.

Two years later, Assoc Prof Priftis explained, a
European Respiratory Society (ERS) taskforce
published a statement that classed a wheeze as
an adventitious sound, originating from the chest
wall, trachea, or mouth. The authors described it
as a continuous, high-pitched respiratory sound.
Rhonchus was also defined as being continuous,
but low-pitched.?

“A wheeze [...] can be heard with or without a
stethoscope, especially during expiration, and
is produced by the obstruction of airflow within
intrathoracic airways,” said Assoc Prof Priftis.

Creative Commons Attribution-Non Commercial 4.0

“In this way, we can detect asthma, as it is an
asthma sign, but it can also be produced by other
causes such as bronchiolitis, bronchomalacia, or
a foreign body.”

Clinical Importance

Recognising breath sounds is essential to the
early diagnosis and appropriate treatment of
respiratory health conditions.

However, a 2016 study by ERS taskforce
members on lung sounds found that even the
experts were unable to agree on the correct
classification of prerecorded respiratory noises.?
When the study participants were asked to
choose between 10 predefined breath sounds
according to the recommended English
language nomenclature, there was little
agreement between them. When the field was
reduced to four breathing sounds, namely
expiratory crackle, inspiratory crackle, expiratory
wheeze, and inspiratory wheeze, the specialists
were slightly more in agreement. However, it was
only when the experts were asked to classify the
sounds as simply either a crackle or a wheeze
that they achieved a ‘good’ or ‘excellent’ level of
agreement. Simplifying the description of lung
sounds would, Assoc Prof Priftis argued, help
to increase agreement on their use. “It seems
the essence of our clinical practice is to confirm
a breath sound as a crackle or a wheeze,” said
Assoc Prof Priftis, highlighting a 1979 paper
that described just two types of breath sounds,
discontinuous and continuous, with wheeze
falling into the latter.*

The ERS taskforce also sought to understand
if there were common terms for the different
breathing sounds. They found huge variation
across countries and, in some cases, within
countries regarding the word they used to
describe ‘wheezing’? “Again, it was a mess,
because even in the same country we had
different names for the same sound,” said Assoc
Prof Priftis. If doctors have difficulty naming
and recognising breath sounds, how could they
explain how to interpret them to patients and
their parents, he questioned.

Objective Recognition and Description

An objective description of wheeze would
inform more universal recognition of the breath
sound that can be indicative of health conditions
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such as asthma and bronchiolitis, both of which
benefit from early detection and treatment,
considered Assoc Prof Priftis. Crackles and
wheezes, he argued, are well recognised and
routinely used in daily practice, meaning that
no further classification is required. Further
descriptions would serve to introduce confusion
and nonstandardisation. “Enough is enough,
we need no more,” he said.

Assoc Prof Priftis concluded: “After 200 years
of stethoscope usage, it is still more difficult to
describe than to distinguish breath sounds.”

The Struggle of
Paediatricians and Parents
with a Wheezing Child

Professor Doctor Bulent Karadag

For all the reasons highlighted by Assoc Prof
Priftis, said Prof Karadag, recognising wheezing
in a child can be challenging. In addition, this
is often compounded by a lack of agreement
between healthcare professionals and families
on whether the symptom is present and, if it is,
what it means. It is important to remember that
not every wheeze a parent reports will match
the clinical description, and that not every
confirmed wheeze is caused by asthma, clarified
Prof Karadag.

Prof Karadag started his presentation with a list
of reasons why it was important to recognise
wheeze. “Now we are moving into autumn
and winter, our emergency rooms will be full
of wheezing children with bronchiolitis and
asthma,” he said, explaining that wheeze was the
“most important tool” for diagnosing asthma.
“In order to get appropriate medical treatment,
you should diagnose wheezing. Otherwise, you
will not be giving inhaled steroids or leukotriene
receptor antagonists to treat and to control
asthma,” he warned. Recognising wheeze and
its causes, he explained, also helps clinicians to
avoid inappropriate antibiotics and unnecessary
laboratory testing.

Crucially, recognising wheeze is an integral part
of patient-centred care, he continued. Clinicians
can decrease children’s and parents’ anxiety
identifying

levels by and explaining the
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breathing sound, he said. To demonstrate his
point, Prof Karadag highlighted a UK study of
parents of preschool children with recurrent
wheeze. It found a mix of positive and negative
feelings about healthcare services among those
whose wheezing toddlers were being cared
for in primary care, emergency departments,
paediatric wards, and paediatric specialist clinics.
Following discharge, however, parents only
reported feelings of stress, fear, or anger relating
to their child’s care.® Prof Karadag explained:
“When they are at home there are no happy
moments because there is uncertainty. Is it
wheeze? Is there any severe disease? Should |
take my child to the emergency room? But even
in the emergency room and paediatric ward, if
the diagnosis is not clear, if the physician cannot
say it is wheezing, this fear and anger continues.”

Discrepancy in Understanding

Prof Karadag said that there was a significant
discrepancy between parental and physician
understanding of wheeze.

One of the first papers to demonstrate this was
published 20 years ago and showed that parents
and doctors only agreed in 45% of cases.® In
39% of cases, doctors defined a child’s breathing
sound as wheezing, though it had not been
described as such by the parents. Additionally, in
14% of cases the parents said it was a wheeze,
but the doctor disagreed. A key point here is the
differing terminology for wheeze, as outlined
by Assoc Prof Priftis, Prof Karadag said. When
parents were asked to describe their child’s
breathing sound, they used a multitude of words,
including hissing, squeaking, whistle, and rasp.®
“Doctors do not know what to label it, but from
the patient/parent side, it is terrible. In Turkey,
| can never be sure of what they will call it, so
| always ask them to mimic the sound, but it is
not accurate.”

Another study, from 1996, showed that the easier
it is to hear the wheezing, the higher the level of
agreement between parent and doctor.” “When
you look at the peak expiratory flow rates, if you
hear the wheezing easily, flow rate is something
around 55%, and if there is no sound, it is about
90%. So, if the parents are hearing wheezing at
home easily, you should ask them to rush directly
to the emergency room because there may be a
risk of hypoxia.”
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Other factors that might affect parental
understanding, interpretation, and terminology
surrounding wheeze are ethnicity and
socioeconomic background. A UK study of
4,000 patients showed that parents from a South
Asian background and those who did not speak
English as a first language were less likely to
correctly define wheeze compared to Caucasian,
native speakers, for example.®

Agreement matters because there is a link
between parent-reported wheezing and
general practitioner-recorded asthma diagnosis,
according to a 2018 study from Wales, UK.? “If
the parents report true wheeze, true positive
wheeze, asthma prevalence is nearly 20%. But if
there is a false positive wheeze it is 4%.° So, if
there is an agreement between the physician and
the parents, you can say that the risk of asthma
is much higher than in the normal population,”
stated Prof Karadag.

Summarising the problem, he said: “Identifying
wheezing is challenging for parents. Children may
not be able to, and of course we don’t expect them
to, articulate their breathing trouble.” Wheeze
does not always sound the same, and it can be
confused with noisy breathing, congestion, a
blocked nose, or even a throat infection.

Not Every Wheeze Is Asthma

Recognising wheeze is the first step on a
diagnostic journey, but the destination is not
always asthma. Clinicians need to ask if the
sound is a wheeze or a rattle, and consider any
additional findings, including whether the noise
is localised. They should also be aware of the risk
of bronchial disease, said Prof Karadag. “There
are two parts to this: is it really wheezing and
is there any underlying disease?” he asked. In
acute bronchiolitis, which is more common than
asthma, clinicians will hear polyphonic wheeze
and inspiratory crackles. Children with acute
bronchitis may present with an audible rattle,
caused by secretions, which it is also a symptom
of acute viral bronchiolitis. Detecting asthma,
therefore, is not as straightforward as recognising
wheeze. Wheeze at rest and nocturnal cough
are indicators of asthma, said Prof Karadag.

He continued: “In conclusion, many cultures do
not have a word for wheeze, and nearly half of
parents struggle to identify wheezing sounds.
Doctors fear patients will be undertreated due
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to the lack of awareness around wheezing. The
‘wait-and-see’ approach may cause delayed
interventions to prevent attacks, and if physicians
hesitate, they will miss any underlying diagnosis,
mainly pneumonia. My take-home message is
that it is important to clarify the sound heard
by the parents, and even the sound heard by
doctors. We need to standardise it and Al may
help us to overcome this barrier.”

New Tool to Help
Parents Confirm Wheeze

Professor Doctor Wim van
Aalderen

Al may play a role in helping parents and
physicians detect wheeze in children. Devices
such as the OMRON WheezeScan (HWZ-1000T-E;
OMRON Healthcare, Kyoto, Japan), which has
been recently been launched as an aid for
parents in the UK and Germany, use a validated
algorithm to listen to auscultation and return
a ‘wWheeze’ or ‘no wheeze’ result. The value of
such tools, which currently allow parents to
confirm their suspicions of wheeze in children
aged between 4 months and 7 years old, lies in
their potential to assist in the early diagnosis of
asthma and other respiratory conditions, said
Prof van Aalderen, highlighting that preschool
wheeze costs the UK £53 million a year, or 0.15%
of country’s overall health budget.”

Prevalence and Interpretation

Discussing the impact of wheeze, he said that
one in three children experience it before their 3
birthday, adding that the cumulative prevalence
is 50% by the age of 6 years. A well-known study
from 1995 found that 40% of those who had a
wheezing episode before the age of 3 years, and
most of those who persistently wheezed before
turning 6 years of age, went on to be diagnosed
with asthma.”? “This is a very important study, but
[...] it doesn’t help you if you are in your office
with a wheezing child in front of you. It doesn’t
give a clue about the future of the wheeze of this
child,” remarked Prof van Aalderen.

Of course, asthma is not the only cause of
wheeze. Recurrent viral upper airway infections
and cigarette smoke exposure can cause the
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breathing sound, and postviral wheeze is
common in young children, especially in those
recovering from respiratory syncytial virus.
Prof van Aalderen also listed several rare
diseases as possible differential diagnoses of
preschool wheezing. These included cystic
fibrosis, congenital heart disease, and anatomic
malformation, such as tracheomalacia.

He reiterated the point made by both Assoc
Prof Priftis and Prof Karadag, that wheeze can
be interpreted differently between parent/carer
and healthcare provider and is dependent upon
whether it is reported retrospectively or in real
time. “For us, what is important is the agreement
between parents and healthcare providers,” he
said, pointing to a 2000 study showing these
two groups disagreed on their assessment of
wheezing in 55% of cases.® The importance of
this was highlighted in a paper published in 2004,
which found the lung function in children with
physician-confirmed wheeze was significantly
lower than that in children with parental-only
reported wheeze.®

Predictors of Asthma

Detecting wheeze is an important first step in
the diagnostic journey, but it is not the only
predictor of asthma. Clinicians with a confirmed
incidence of wheeze will carry out a physical
examination and take a thorough history, paying
particular attention to any family history of
asthma or allergies. Noninvasive measurements
such as exhaled nitric oxide and serum markers,
especially IgE if there is a history of allergic
disease, may also be useful, explained Prof van
Aalderen. “History, a positive family history for
allergic disease in the first-line, and a positive
specific IgE all increase the chance of developing
asthma, but there is overlap between groups
and there is no diagnostic available for daily

practice,” he said.

Artificially Detecting Wheeze

New technologies may help parents to identify
wheeze, and lead to greater agreement between
them and physicians. WheezeScan, for example,
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connects to an app that allows parents to share
information with doctors. They do not, however,
change the role of the clinician: “If a parent
reports to you that their child has wheeze, you
still have to do a full follow-up in your own office.
It helps with diagnosis, but your job as a doctor
remains the same as it was yesterday,” explained
Prof van Aalderen.

Questions and Answers

Following the presentations, the panel answered
questions from delegates and from each other.

Q: Should We Teach Parents
What Wheeze Is?

Assoc Prof Priftis said parents would simply
need to know if a child were wheezing or not so
they could relay that information to their doctor.
It is then the clinician’s role to differentiate
what the wheeze means through the history
and examination.

Q: How Can We Close the Gap Between
Parent and Physician Understanding
of Wheeze?

Prof Karadag said we were “at the start of a new
era in terms of closing the gap.” This is being
driven in part by new technologies, such as Al,
but also by a new emphasis on personalised
care. “Being a good physician and making the
right decisions depends on the time you are
spending with your patient,” he said. Factors
such as the parent’s education and occupation,
whether the child is their first, and how old they
were when they became a parent, for example,
all have a bearing on their interpretation of a
wheeze and its severity, he observed. “I think
giving enough time to each patient and taking
a detailed history will help physicians to close
this gap.”

The essential point, said Assoc Prof Priftis,

is to educate doctors so they can educate
their patients.
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Meeting Summary

Dupilumab (Dupixent®) is a fully human monoclonal antibody’ that inhibits IL signalling of both
IL-4 and IL-13, which are drivers of type 2 inflammation in multiple atopic diseases, including
asthma.? Dupilumab has been developed as an add-on maintenance treatment for asthma in adult
and adolescent patients. There are some differences in specific indications of disease severity and
clinical characteristics on the USA and European Union (EU) labels,** and in the EU the approved
indication for dupilumab in asthma is specifically for patients exhibiting type 2 inflammation,
characterised by elevated blood eosinophils and/or raised fractional exhaled nitric oxide (FeNO).*
The clinical development programme for dupilumab in asthma (LIBERTY ASTHMA) includes the
pivotal Phase Ill trials QUEST>® and VENTURE,”® and an open-label extension study (OLE), TRAVERSE,?
which recruited patients from QUEST, VENTURE, and two Phase Il studies.

Dr Wechsler presented the first long-term efficacy and safety data to emerge from TRAVERSE at
the European Respiratory Society (ERS) International Congress 2020. He showed that the long-term
safety profile of dupilumab was consistent with that observed in the parent studies and that efficacy
was maintained, including a persistently low exacerbation rate and improvements in lung function
sustained for up to 96 weeks. Dr Hanania presented a poster reporting a post hoc analysis of QUEST,
which explored exacerbation rates in patient subgroups defined according to degree of lung function
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improvement. Dr Maspero presented a similar post hoc analysis of VENTURE, which was a study
in patients who were glucocorticoid-dependent, exploring relationships between oral corticosteroid
(OCS) use and lung function improvement. Both analyses showed that dupilumab improved outcomes
(exacerbation rates and OCS use, respectively) across patient subgroups with varying degrees of

improvement in lung function.

Dupilumab Long-Term Safety and
Efficacy in Patients with Asthma:
LIBERTY ASTHMA TRAVERSE

Doctor Michael E. Wechsler

LIBERTY ASTHMA TRAVERSE,® the first long-
term study of the safety and efficacy of dupilumab
in asthma, was an OLE study in patients with
asthma who had participated in any of four
Phase Il or Il clinical trials of dupilumab: a Phase
lla proof-of-concept study (EXPEDITION),® a
Phase Ilb dose-ranging investigation,” and the
Phase lll QUEST® and VENTURES® studies. Patients
entering TRAVERSE received open-label
treatment with dupilumab 300 mg every 2
weeks (g2w) for 48-96 weeks. The study
population comprised 2,282 adult and adolescent
patients (aged 212 years) with moderate-to-
severe asthma, including some patients with
OCS-dependent asthma.

Dr Wechsler presented the headline safety and
efficacy results from TRAVERSE. The safety
profile was consistent with that seen in the parent
studies, and no new safety signals were observed.
Treatment-emergent adverse events were
experienced by 76-88% of patients at any time
during TRAVERSE, across study groups based on
parent study and randomised treatment group in
the parent study. The most common treatment-
emergent adverse events were nasopharyngitis
and injection site erythema. The rate of serious
adverse events was 9-13%.

Efficacy results were presented for the non-OCS-
dependent patient population, which included
patients recruited from the Phase llb study and
the Phase Ill QUEST study (n=2,062). The primary
efficacy endpoint was annualised exacerbation
rate (AER). Low exacerbation rates observed in
the parent studies were sustained in the OLE and
ranged from 0.31 to 0.35 across study groups in
the overall exposed population (Figure 1). This
compares with baseline AER of 1.85-2.37 across
treatment groups at the start of the Phase Ilb and
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QUEST studies. A subgroup of patients with type
2 asthma phenotype (defined as eosinophils 2150
cells/ul or FeNO 225 parts per billion at parent
study baseline; n=1,679) had similar results, with
AER during the TRAVERSE study ranging from
0.29 to 0.33 (Figure 1).

An analysis of lung function based on forced
expiratory volume in 1second (FEV,) showed that
for patients who were randomised to dupilumalb
in the parent studies (Phase llb or QUEST),
improvements in FEV, were sustained throughout
the OLE, while patients who received placebo
in the parent studies had rapid improvements in
FEV, on commencing dupilumab in the OLE.
Baseline FEV, was 1.75-1.86 L across treatment
groups at baseline in the Phase llb and QUEST
parent studies, increasing to 2.02-212 L by
Week 96 of TRAVERSE, representing a 13-
22% improvement in the non-OCS-dependent
population. Similar improvements in lung
function, by 13-25%, were seen in the subgroup of
patients with type 2 phenotype asthma.

Transient increases in eosinophils have been
observed in dupilumab clinical studies, including
parent studies feeding into TRAVERSE, and
are consistent with the mechanism of action
of dupilumab.>’? |In the parent studies, mean
eosinophil counts returned to baseline or close to
baseline by the end of the study.>”? Monitoring
of eosinophil counts continued in the OLE for
patients in the non-OCS-dependent population
(patients recruited from the Phase Ilb and QUEST
studies). Transient increases were observed
during the first few weeks of TRAVERSE in
patients who had received placebo in QUEST
and commenced dupilumab treatment on
entering TRAVERSE, and in patients entering
TRAVERSE from the Phase llb study, who had a
16-week treatment-free follow-up period between
completing the double-blind treatment period
in the parent study and entering the OLE; these
increases resolved by Weeks 12-24. Longer-term
follow up showed that, by Week 96 of the OLE,
mean eosinophil counts had decreased to below
parent study baseline levels.

November 2020 -«

RESPIRATORY 51


https://creativecommons.org/licenses/by-nc/4.0/


Il B B || Overall exposed population

Patients from Phase llb

o
~

0.331 0.330

Unadjusted AER*
O o
N (6N]

o

©
o
1

Placebo/
dupilumab dupilumab  dupilumab  dupilumab dupilumab dupilumab dupilumab

n=111 n=98 n=421

Placebo/  Dupilumab/ Dupilumab/ Placebo/

n=354

Exposed patients with a type 2 phenotype at parent study baseline
(eos 2150 cells/uL or FeNO 225 ppb)

Patients from QUEST

0.351

0.334 0.331

Placebo/ Dupilumab/ Dupilumab/
dupilumab

n=517 n=423 n=1,013 n=804

Figure 1: Annualised exacerbation rate in the non-oral-corticosteroid-dependent population in LIBERTY ASTHMA

TRAVERSE.

AER was assessed in the exposed population (observed cases).

*The total number of events that occurred during the treatment period divided by the total number of patient years

in the treatment period.

AER: annualised exacerbation rate; eos: eosinophils; FeNO: fractional exhaled nitric oxide; ppb: parts per billion.

Eosinophils are a key marker of type 2 asthma.
Serum IgE is an additional marker, specifically of
allergic asthma, which is characterised by IgE-
mediated type 2 inflammation.® Serum IgE has
been measured as an exploratory biomarker in
dupilumab asthma studies. Data on serum IgE
were available for patients who participated in
the Phase llb study, and serum IgE measurements
were repeated in these patients (n=532) during
the OLE. At the start of the OLE, mean serum
IgE was lower in patients from the dupilumab
treatment group compared with those from the
placebo group in the Phase llb feeder study. By
Week 96 of the OLE, mean IgE levels dropped
markedly in both groups, decreasing by 82%
from parent study baseline in the overall Phase b
study population.

Dr Wechsler concluded that long-term treatment
with dupilumab was generally well tolerated,
and that the clinical efficacy observed in the
parent studies was maintained, including a
persistently low exacerbation rate and sustained
improvements in lung function. Markers of type
2 inflammation also decreased during long-term
dupilumab treatment.
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Effect of Dupilumab on
Severe Exacerbations in Asthma
Patients With and Without Lung

Function Improvements

Doctor Nicola A. Hanania

LIBERTY ASTHMA QUEST study is the largest
randomised controlled trial of dupilumab in
patients with asthma, contributing >50% of the
patients who enrolled in the TRAVERSE study
described above. In the QUEST study, a total
of 1,902 adult or adolescent patients (aged 212
years) with uncontrolled moderate-to-severe
asthma were randomised to treatment with
dupilumab 200 mg or 300 mg g2w, or matched
placebo, for 52 weeks. The primary endpoints
were annualised rate of severe exacerbations
over 52 weeks and change from baseline to
Week 12 in prebronchodilator FEV,.> Significantly
lower annualised rates of severe exacerbations
were recorded in both dupilumab groups

compared with matched placebo (46-48%
relative reductions), while mean

increases in
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FEV, were significantly greater in dupilumab
groups (320-340 mL) compared with placebo
(180-210 mL).5

Dr Hanania presented a post hoc analysis
exploring the relationship between these two
outcomes. The objective of the analysis was to
assess the efficacy of dupilumab in reducing
severe exacerbations in subgroups of patients
who did and did not achieve clinically meaningful
improvements in lung function. This is of
interest because poor lung function (low FEV,)
is associated with difficult-to-treat disease and
worse outcomes.'

Two  definitions of clinically  meaningful
improvement in lung function were applied, with
thresholds of 2100 mL or 2200 mL increase in
pre-bronchodilator FEV, from baseline to Week
12 constituting a clinically meaningful
improvement. Using the 100 mL threshold, 62%
of patients in dupilumab groups (combined
dose groups) and 49% of patients in combined
matched placebo groups achieved clinically
meaningful improvement. In total, 49% and
37% of patients, respectively, achieved clinically
meaningful improvement using the more
stringent definition of =200 mL increase in
prebronchodilator  FEV,.  Annualised rates
of severe exacerbations were lower among
patients with clinically meaningful improvements
in  lung function (either definition) than
among their counterparts without clinically
meaningful improvements, both in dupilumab
treatment groups and in placebo groups
(Figure 2). Significant treatment effects of
dupilumab on reducing annualised severe
exacerbation rates were apparent in all patient
subgroups, with and without clinically meaningful
improvements in lung function based on either
definition (Figure 2). There was a trend for
a greater magnitude of reduction in severe
exacerbations, with dupilumalb versus placebo, in
the patient subgroups with clinically meaningful
improvements in lung function. There was a 37-
54% reduction among patients with improved
lung function (either definition) compared with
35-38% reduction in patients without clinically
meaningful improvements in lung function
(Figure 2), but the interactions between
treatment effect and subgroups were not
statistically significant.

In the primary efficacy analyses in QUEST,
treatment effects on severe exacerbation rates
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were dreater in patients with elevated type
2 biomarkers than in the overall intent-to-
treat population.® This post hoc analysis was
repeated in the subgroup of patients with blood
eosinophils >150 cells/uL and/or FeNO =25
parts per billion (which represented most of
the overall analysis population: 1,469 of 1,841
patients included in the analysis). Results
were similar to the analysis in the overall study
population, with significant effects of dupilumab
on annualised rates of severe exacerbations
seen both in patients with and without clinically
meaningful improvements in lung function.

In conclusion, this post hoc analysis showed that
higher proportions of patients achieved clinically
meaningful improvements in lung function
when treated with dupilumalbb compared with
placebo, but the effect of dupilumalb on reducing
annualised severe exacerbation rate was not
dependent on achieving improvement in
lung function.

Effect of Dupilumab on Oral
Corticosteroid Use in Severe
Asthma Patients With Improving
Lung Function

Doctor Jorge F. Maspero

Dr Maspero presented a post hoc analysis of
the VENTURE trial, exploring the impact of
dupilumab on the need for OCS in patients
with differing degrees of response in terms of
improvement in lung function. Inclusion criteria
for VENTURE included regular use of systemic
(oral) glucocorticoids (5-35 mg/day prednisone,
prednisolone, or equivalent) in the 6 months
prior to enrolment, and the study population
was therefore a glucocorticoid-dependent
population with severe asthma (n=210).” Patients
aged 212 years were randomised to receive
dupilumab 300 mg g2w or placebo, as add-on
treatment to their existing treatment regimen
(includingbronchodilators,inhaledcorticosteroids,
and OCS), for 24 weeks. During the study period,
patients’ OCS doses were reviewed every 4
weeks and reduced in accordance with a
predetermined schedule, dependent on the
patient’s optimised baseline OCS dose, until
the patient met prespecified criteria indicating
that further dose reduction was not acceptable.
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Figure 2: Annualised rate of severe exacerbations during the 52-week treatment period in QUEST in patients
with/without clinically meaningful improvements of >100 mL and >200 mL increases in prebronchodilator forced
expiratory volume in 1 second at Week 12 (overall intent-to-treat population).

**p<0.01 versus matched placebo.

**#p<0.001 versus matched placebo.

Cl: confidence interval; pre-BD FEV: pre-bronchodilator forced expiratory volume in 1second; g2w: every 2 weeks.

The primary study endpoint was percentage (80% versus 50%, respectively) and reduction

reduction in OCS dose from baseline to Week in OCS dose to <5 mg/day (69% versus 33%,

24; key secondary endpoints were proportion respectively). Despite greater reductions in

of patients with at least 50% reduction in OCS OCS use in the dupilumab group, the rate of

dose at Week 24, and proportion of patients with severe exacerbations was significantly lower

reduction in OCS dose to <5 mg/day.” and there was a greater increase in mean
prebronchodilator FEV, in the dupilumab group

In the overall study population, OCS doses compared with the placebo group.

decreased by 70% (least-squares mean

percentage change) from baseline to Week 24 In the post hoc analysis that Dr Maspero

in the dupilumab group, compared with a 42% presented, similar to the analysis of QUEST
reduction in the placebo group (p<0.001). presented by Dr Hanania and described above,
patients were stratified according to their degree

In addition, significantly higher proportions of lung function improvement, using thresholds
of patients in the dupilumab group compared of </>100 mL and </>200 mL increases in
with the placebo group met the secondary prebronchodilator FEV, from baseline to
endpoints of >250% reduction in OCS dose Week 24.
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Figure 3: Oral corticosteroid dose reduction (%) from baseline at Week 24 in patients with improvement from
baseline in prebronchodilator forced expiratory volume in 1 second of <100, <200, >100, or >200 mL at Week 24.

***p<0.001 versus matched placebo.

LS: least squares; OCS: oral corticosteroid; g2w: every 2 weeks; SE: standard error.

Among patients with 2100 mL or 2200 mL
increase in FEV,, those in the dupilumab group
had 68-70% reductions in OCS dose (similar
magnitude of reduction regardless of which FEV,
threshold was used), while patients in the placebo
group reduced their OCS doses by only 29-30%
(p<0.001 for dupilumab versus placebo; Figure 3).

Among patients with lesser degrees of lung
function improvement (<100 mL or <200 mL),
reductions in OCS dose in the dupilumab group
were similar to those in the improved lung function
subgroups (63-64%), but did not reach statistical
significance versus placebo.

Similar patterns were observed for other
measures of OCS use. In patient subgroups with

Creative Commons Attribution-Non Commercial 4.0

2100 mL or 2200 mL increase in FEV,, 85-88%
of patients in the dupilumab group achieved
>250% reduction in OCS dose, compared with
49-53% in the placebo group; 79-82% and
40-43% of patients, respectively, reduced
their OCS dose to <5 mg/day; and 57-59% and
31-33%, respectively, achieved the maximum
OCS dose reduction possible according to
their individual dose-reduction schedules (all
pP<0.05 for dupilumab versus placebo). In the
patient subgroups with lower degrees of lung
function improvement (<100 mL and <200 mL
increase in FEV)), the magnitudes of effect of
dupilumab on each of these endpoints were
broadly similar, but did not reach statistical
significance versus placebo in most cases. This

November 2020 « RESPIRATORY

55


https://creativecommons.org/licenses/by-nc/4.0/


may reflect factors such as different sizes of
subgroups (subgroups of patients with <100 mL
and <200 mL increase in FEV, were relatively small
compared to the corresponding subgroups with
2100 mL and 2200 mL increases in FEV) because
there was no statistically significant interaction
between treatment effect and subgroup.

Dr Maspero noted that the findings may be
limited by the post hoc nature of the analysis
and the low sample sizes in some subgroups.
Nonetheless, this analysis indicated that OCS-
dependent severe asthma patients, with various
levels of improvement in lung function, were
able to reduce OCS use during treatment with
dupilumab to a greater extent than patients
receiving placebo, based on multiple measures of
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