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Editorial
per year); wrong technique and not using
a spacer when coordination is poor.
Treatment goals for COPD include
symptom control, preserved exercise
capacity and reduced exacerbations,
emphasises Dr Alan Kwok. Treatment
should be individualised based on blood
eosinophil count, intensity of symptoms
and exacerbation history. Making appropriate choices of inhaler and device also
improves patient outcomes.
Progressive pulmonary fibrosis is
considered in patients presenting with
worsening respiratory symptoms plus
lung function and radiological deteriora-

I

n this respiratory issue, lung cancer,
asthma, chronic obstructive pulmonary disease (COPD) and pulmonary
fibrosis are discussed.
The advancement of diagnostic
skill, identification of various driver
oncogenes and, thus, oral targeted
therapy have improved the outlook for
lung cancer patients. Apart from EGFR
and ALK, guidelines recommend a list of
driver oncogenes to test for. Adequate
tissue obtained during biopsy is prudent,
advises Dr Matthew Wong. Tissue

obtained by endobronchial ultrasound
(EBUS) is adequate, even for next-generation sequencing (NGS) if the expertise
is available.
Short-acting beta agonist (SABA)
therapy is popular for treating asthma
worldwide, however, it is associated
with excess asthma deaths and is not as
safe as many thought, warns Dr Lo Ho
Yin. Risk factors for poor outcomes when
using SABAs to treat asthma include: use
of SABA alone without a concomitant
steroid component; overuse (≥3 canisters

tion compared with the previous year,
shares Dr Wong King Ying. Environmental
exposure to respiratory toxins or autoimmune diseases should be looked for
as potential underlying causes. Early
detection, regular monitoring and early
treatment help preserve lung function,
which, once compromised, is irreversible. Corticosteroid therapy has limited
evidence of efficacy, but antifibrotic
agents can reduce the rate of decline in
lung function with an acceptable safety
profile.

Pictorial Medical History (39)

In 1798, the US Marine Hospital Service adopted the caduceus
on its badge. The caduceus signified that the Service was
concerned with treating sailors (travellers) and, thus, the wand
of Hermes, the patron god of travellers, was used. Later, the
US Marine Hospital Service was transformed into the US
Public Health Service, and the same badge was used. Thus,
the caduceus came to be used on the logo of an important
medical institution.
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US Public Health Service
(Formerly the US Marine Hospital Service)
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Lung Cancer Patients With No EGFR
Mutation. Eligible for Oral Targeted Therapy?

L

ung cancer is the most commonly
diagnosed cancer and most common cause of cancer death in Hong
Kong, with 5,575 new cases recorded in
2019. The lifetime risk for developing lung
cancer before age 75 years is 1 in 20 for
males and 1 in 35 for females. On diagnosis, 73% of lung cancers are stage III and
IV. Non-small cell lung cancer (NSCLC)
and adenocarcinoma account for 82.3%
and 61.2% of lung cancer cases in Hong
Kong, respectively. Approximately 44.5%
and 4.6% of NSCLC cases carry EGFR
and ALK gene alterations, respectively.1
The overall 5-year survival rate for metastatic disease is only 7%.2
Positron emission tomography–
computed tomography (PET-CT) scan
provides clues on the sites for tissue
sampling, which can be obtained by
bronchoscopy, thoracentesis or a needle
biopsy under imaging guidance. When

performing biopsies, it is prudent to obtain
sufficient material for molecular testing
and determine the utility of targeted therapy in advanced disease. A ‘liquid biopsy’
blood test to detect circulating tumour
DNA is not a suitable replacement for a
tissue diagnosis; however, it may be used
when a patient cannot tolerate invasive
tissue sampling, insufficient material is

Endobronchial
ultrasound-guided
transbronchial needle aspiration (EBUSTBNA) can replace mediastinoscopy
in patients with potentially resectable
NSCLC.5 For mediastinal or hilar lymph
node involvement and centrally located
lung tumours, EBUS-TBNA provided a
high diagnostic yield, a safe option and
good patient tolerance.6 It also obtains

available or no driver mutation is identified from tissue-based analysis.
Cancer cells depend on a dominant
oncogenic signalling pathway for sustaining proliferation and survival. Tumours
of this type are thus candidates for
targeted therapies that inhibit the specific
oncogene. After a diagnosis of NSCLC is
made, the 2021 National Comprehensive
Cancer Network (NCCN) guidelines and
the 2018 European Society for Medical
Oncology (ESMO) guidelines recommend that, to guide therapy, patients
with nonsquamous histologies should
be tested, at a minimum, for ALK, ROS1,
EGFR and BRAF mutations and PD-L1
expression, if adequate material is available.3 Standalone tests are available
for certain testing, eg, EGFR and ALK.
However, next-generation sequencing
(NGS) techniques are being adopted to
detect panels of mutations and gene
rearrangements. NGS is also preferred
for the determination of tumour mutation
burden (TMB) and is evolving in selecting
patients for immune checkpoint inhibitor (ICI) therapy in advanced disease.
However, results for NGS usually take 2

adequate samples for molecular analysis,
including EGFR, ALK and ROS1 testing.7,8
NGS assays can also be successfully
conducted with samples obtained from
EBUS-TBNA.9

weeks and it is expensive. Based on a
local study, a real-time reverse transcription quantitative polymerase chain reaction (RT-qPCR) multiplex assay can yield
genomic information with less tissue,
a lower cost per gene and a faster turnaround time (usually 1 week) than NGS.4

targeted therapy was suitable for this
non-smoker’s metastatic lung cancer.
Multiple treatments, including chemotherapy and radiation therapy, were given
with suboptimal response. She was also
treated with combination chemotherapy
plus immunotherapy with an initial
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Case presentations
Patient N
In 2015, a 51-year-old female non-smoker
presented with haemoptysis. PET scan
showed metastatic bone disease with
the primary lesion at the right upper lung
lobe. Conventional bronchoscopy revealed
an endobronchial lesion covered with
necrotic tissue blocking the right upper
lobe. Multiple cytology biopsies with
rapid onsite evaluation (ROSE) retrieved
only necrotic material and focal inflammation. A second ROSE in the same sitting
finally identified a poorly differentiated
malignancy and the bronchoscopy was
stopped. Subsequent paraffin-section
histology confirmed poorly differentiated
pulmonary adenocarcinoma with positive
thyroid transcription factor-1 (TTF-1) and
napsin A staining. However, molecular
profiling, including EGFR, ALK and ROS1,
showed no driver oncogene; thus, no oral
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Box. Patient N had an EBUS-TBNA
biopsy, and NGS revealed the tumour
was NTRK1 positive. Turnaround time
was 2 weeks.
Tumour type: Lung non-small cell
carinoma (NOS)
Genomic alterations identified:
NTRK1 CDC42BPA-NTRK1 fusion
BRCA1 rearrangement intron 8
CDK4 amplification – equivocal
MDM2 amplification – equivocal
CDKN2A/B loss
FRS2 amplification – equivocal
Additional findings:
Microsatellite status: MS-stable
Tumour mutation burden: TMBintermediate; 8 muts/Mb
Additional disease-relevant genes
with no reportable alterations
identified:
EGFR
KRAS
ALK
EBUS-TBNA, endobronchial ultrasound-guided
transbronchial needle aspiration; Mb, megabase; MS,
microsatellite; Muts, mutations; NGS, next-generation
sequencing; NOS, not otherwise specified; TMB, tumour
mutation burden

response. Unfortunately, as pneumonitis
developed, which was suspected to be
immunotherapy related, the immunotherapy was stopped.
In 2017, she developed progressive disease, and a PET scan showed
enlargement of the primary tumour at
the right upper lobe and new right hilar
lymph node involvement. EBUS-TBNA
of the hilar lymph node together with
conventional bronchoscopic biopsy of the
primary lesion identified poorly differentiated non-small cell carcinoma again. This
time, the tissue was sent for molecular
profiling with NGS, which identifies
genomic alterations within hundreds of

confirmed large cell neuroendocrine carcinoma with positive TTF-1, chromogranin,
synaptophysin and GLUT1. The pathology
was sent for an RT-qPCR multiplex assay.
After 1 week, a RET fusion gene was
identified (Table). The patient was referred
to a university hospital to receive a novel
oral targeted therapy, selpercatinib.

cancer-related genes. Two weeks after
the biopsy, the NGS report identified an
NTRK1 gene fusion (Box). The patient was
treated with entrectinib, an oral targeted
therapy, once daily and responded well.

able. NGS identifies hundreds of cancerrelated genes, while RT-qPCR identifies
druggable oncogenes with a short
turnaround time. Both NGS and RT-qPCR
require adequate tissue for processing.
EBUS-TBNA can provide adequate tissue
for NGS and RT-qPCR, if the expertise is
available. Newer oral targeted therapies
are in development.

Patient R
A 71-year-old male non-smoker had a
2.2 cm primary lung lesion with pleural
and diaphragmatic metastases on PET
scan. Lung biopsy of the primary lesion

Take home message
EGFR and ALK are the two commonest
driver oncogenes in NSCLC, and guidelines recommended further testing on
other actionable oncogenes, including
ROS1 as well as BRAF, MET, RET, HER2
and KRAS, if adequate material is avail-

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Table. Patient R’s lung tissue biopsy was positive for RET on multiplex RT-qPCR. Turnaround time was 1 week.
Alteration type
Fusion

Tested gene
ALK
ROS1
RET
NTRK1

Exon skipping
Singlenucleotide
variant (SNV)
or insertion/
deletion

NTRK2
NTRK3
MET
EGFR

KRAS

BRAF
ERBB2 (HER2)

Genetic alteration(s)
Fusion partners: EML4 or KIF4B or KLC1 or TFG
Fusion partners: SLC34A2 or CD74 or SDC4 or EZR
Fusion partners: TPM3 or LRIG3 or GOPC
Fusion partners: CCDC6 or NCOA4 or KIF5B or TRIM33 or CUX1 or KIAA1468 or KIF13A or
MPRIP or MYO5C or PICALM or RUFY2 or TNIP2 or WAC
Fusion partners: TFG or TPM3 or SQSTM1 or TPR or CD74 or IRF2BP2 or GRIPAP1 or F11R or MPRIP or
SSBP2
Fusion partners: TRIM24 or SQSTM1 or STRN
Fusion partners: ETV6 or EML4 or SQSTM1 or RBPMS
Exon 14 skipping
Exon 18 G719A (Gly719Ala) or G719S (Gly719Ser) or G719C (Gly719Cys)
Deletions in exon 19
Exon 20 S768I (Ser768Ile)
Insertions in exon 20
Exon 21 L858R (Leu858Arg)
Exon 21 L861Q (Leu861Gln)
Exon 20 T790M (Thr790Met)
Exon 20 C797S (Cys797Ser)
Exon 2 G12C (Gly12Cys)
Exon 2 G12D (Gly12Asp) or G12S (Gly12Ser)
Exon 2 G12A (Gly12Ala) or G12V (Gly12Val) or G12R (Gly12Arg) or G13C (Gly13Cys)
Exon 15 V800E (Val600Glu)
Insertions in exon 20

Test result
Not detected
Not detected
Not detected
Detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected

RT-qPCR, reverse transcription quantitative polymerase chain reaction
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JUST 1 MODERATE COPD EXACERBATION
CAN ACCELERATE DISEASE PROGRESSION1-3†
2x

21%

Doubling the rate of

LUNG FUNCTION
DECLINE
1

2x

Increasing the risk of a future

HOSPITALISATION
by 21%

2

Causing damage beyond the lungs by

DOUBLING RISK OF
MI WITHIN 5 DAYS

3

1 IN 5 patients DIE WITHIN A YEAR of their first COPD hospitalisation

4

COPD Exacerbations are
UNDER-RECOGNISED, UNDER-REPORTED & UNDER-TREATED5-12

EXACERBATIONS CAN HAVE A LIFE CHANGING EFFECT.12-17

IT’S TIME TO ACT

17,18
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7 Sins of Using pMDI SABA, the Blue
Inhalers, in Asthma
article summarises some of the common
problems with SABA use delivered by its
most popular device, the pMDI.

1. Using SABA alone to
treat any asthma
Before 2019, even the most widely
used strategic document, from the
Global Initiative for Asthma (GINA),

I

nspired by hair spray, Riker
Laboratories Inc (now 3M Drug
Delivery Systems) introduced the first
pressurised metered-dose inhaler (pMDI)
in 1956.1 Short-acting beta agonists
(SABA) were then formulated in pMDIs
and quickly became commonly used in
treating asthma worldwide. For instance,
the prescriptions of albuterol (the SABA
in common use in the United States)
nearly doubled from 37.6 million per year
in 2004 to 60.8 million per year in 2019.2
Despite their popularity and effectiveness
in relieving symptoms, SABA use has
been associated with several waves of
excess asthma deaths. In the 1960s, a
sharp rise in asthma mortality in England,
Australia and New Zealand was ascribed
to isoprenaline forte and, in the 1970s,
a similar epidemic of asthma deaths in
New Zealand was attributed to fenoterol.3
Thus, SABAs were not as safe as many of
us thought. Based on the latest literature
and global strategic documents, this
SEPTEMBER 2022

recommended using SABA alone as the
reliever for mild asthmatics. Since 2019,
this practice has been removed from the
document.4
Asthma is characterised by chronic
airway inflammation. Even in mild
asthma, inflammation may still be present and lead to disease progression and
exacerbations. Indeed, the UK’s National
Review of Asthma Deaths in 2014 found
9% of asthma deaths were from “mild
asthma”. 5 Obviously, airway inflammation
was not being addressed by SABA use
alone. This was illustrated in the pivotal
SYGMA1 study, which demonstrated
that using a steroid-containing reliever
(formoterol–budesonide) on an as-needed
basis clearly improved asthma control and
reduced severe exacerbations compared
with SABA alone.6

2. SABA overuse
According to the SABINA programme,7,8
which is the largest real-world observational dataset, involving more than 1 million patients across the globe, more than
a third of asthma patients were overusing
SABA relievers (defined as use of 3 or
more canisters of SABA each year). This
threshold arises because, in controlled
asthma, patients should require relievers less than twice a week. Assuming 2
puffs of reliever per use, multiplied by 52
weeks, means that more than 208 puffs/
year (equating to 3 or more canisters/

year) would be considered overuse.
SABA overuse was associated with
a 32% increase in the risk of severe exacerbation compared with non-overusers.
SABA overuse was also associated with
increased mortality, especially when
using more than 10 canisters a year (3–5
canisters: hazard ratio [HR] 1.26; 6–10
canisters: HR 1.67; ≥11 canisters: HR
2.35).9 The increase in mortality was not
negated by concomitant steroid use and
was similar across all levels of asthma
severity or treatment steps.

3. Forgetting to prime
“Prime” means spraying the pMDI into
the air. All newly opened pMDI devices
must be primed by spraying 4 puffs. If the
device has been dropped or has not been
used for more than 2 weeks, it needs
to be primed again. Otherwise, the first
few puffs may release only propellant,
without medication.

4. Forgetting to shake
before use
Shaking the pMDI 10–15 times before
each puff is advised to ensure the medication is adequately mixed with the propellant when dosed. Without shaking, too
little medication might be fired in a puff.

5. Forgetting to breathe
out before taking a puff
This is the most common error patients
make. If a patient does not empty their
lungs before taking a puff, the amount
of drug entering the airways could be
reduced to as little as half the expected
dose.

6. Wrong technique
Correct technique involves10:
• Aiming the mouth of the pMDI at the
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back of throat (not too high and not
too low).
• Having a tight lip seal on the device.
• Taking a slow and deep inhaling breath
(not fast and hurried, which tends to
generate turbulence).
• Actuating the puff at the time of, or
immediately after, starting the breath
and breath-holding for 10 seconds
after each puff (to maximise airway
deposition of the medication).
It is estimated that wrong technique or errors during inhalation reduce
drug deposition at the target site by about
50%.10

This is frequently the case for children
and the elderly, but also for some adults.
Unfortunately, use of the spacer itself
also requires training, and patients
should be taught to clean the spacer
with soap and water every week. Using a
spacer without appropriate training markedly reduces its efficacy. Thus, a spacer
is a replacement for coordination, not a
replacement for training effort.

7. Not using a spacer when
coordination is poor

Appropriate use of SABA therapies with
correct administration technique will
allow patients with asthma to safely
benefit from their efficacy.

Where coordination is not ideal, a spacer
should be used to improve drug delivery.

Summary
SABA therapy should not be given alone
to any asthmatic without a concomitant
steroid component. SABA overuse is also
a dangerous trait that should be avoided.
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From left: Dr Wong Tin Yau, Andrew (黃天祐醫生); Dr Ma Tin Wei, Ada (馬天慧醫生); [4th from left] Dr Lam Tat Chung, Paul (林達聰醫生), President.
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Modern Management of COPD
With GOLD Standards
Figure. Pharmacological treatment approach in different patient cohorts as
recommended by the 2022 GOLD guidelines.1
≥2 moderate
exacerbations
or ≥1 leading to
hospitalisation
0 or 1 moderate
exacerbations (not
leading to hospital
admission)

Group C

Group D
LAMA

LAMA or
LAMA + LABA* or
ICS + LABA†

*Consider if highly symptomatic (eg, CAT >20)
†
Consider if blood eosinophil counts ≥300 cells/µL

Group A
A bronchodilator

mMRC 0–1, CAT <10

Group B
A long-acting bronchodilator
(LABA or LAMA)
mMRC ≥2, CAT ≥10

CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Obstructive
Lung Disease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist;
mMRC, modified Medical Research Council dyspnoea questionnaire

I

n 1998, the Global Initiative for
Obstructive Lung Disease (GOLD)
programme was initiated by the
World Health Organization to provide
recommendations on the management
of chronic obstructive pulmonary disease
(COPD) based on the best scientific
evidence available. The recommendations
are updated annually and used by
healthcare professionals worldwide as a
tool to implement effective management
programmes. The 2022 GOLD Guideline
recommends that treatment goals for
patients with COPD should focus on
optimal symptom control, maintaining
exercise capacity and reducing the
risk of exacerbations.1 A personalised
treatment approach that facilitates selfmanagement is fundamental to achieving
treatment goals for COPD patients and
should include individualised patient
evaluation; risk assessment based on
exacerbations and patients’ needs and

preferences; and a self-management
education plan.1 Following assessment,
initial management should involve
identifying and reducing exposure to risk
factors such as smoking and air pollution.

Risks associated with
SARS-CoV-2 infection for
COPD patients
The 2022 GOLD guidelines incorporated
important updates for managing COPD in
the COVID-19 pandemic era1:
• 
Angiotensin-converting enzyme 2
(ACE2) expression is increased in
COPD, yet whether COPD patients
are more susceptible to SARS-CoV-2
infection is not definitively known.
Only one primary-care cohort of 8.28
million COVID-19 patients showed
that COPD was an independent risk
factor for hospital admission.
• Studies showed mixed results regarding the risks of severe COVID-19 and
death in COPD patients.
• 
COPD does not appear to have
increased the risk of long-term symptoms after COVID-19.
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• S
 moking is associated with increased
risk of severe COVID-19 and death in
hospitalised COPD patients.
• COVID-19 vaccines are highly effective
in preventing hospitalisation, ICU
admission, emergency department
visits or urgent clinic visits in COPD
patients infected with SARS-CoV-2.
COPD patients should receive
COVID-19 vaccinations in line with
national recommendations.

Blood eosinophil count
as a biomarker and
predictor of ICS-based
treatment response
The inflammatory cells and mediators
involved
in
the
chronic
airway
inflammation of asthma and COPD
differ, yet some COPD patients have
an inflammatory pattern with increased
eosinophils. A greater forced expiratory
volume in 1 second (FEV1) decline is seen
in COPD with higher blood eosinophils.
Several studies have shown that a
blood eosinophil count >100 cells/µL
directly correlates with the effects of
SEPTEMBER 2022

inhaled corticosteroid (ICS) in preventing
exacerbations. Eosinophil count >300
cells/µL identifies patients with the
greatest treatment benefit from ICS.
Blood eosinophil count <100 cells/µL, on
the other hand, indicates the presence
of proteobacteria, notably Haemophilus,
which is associated with increased risk
of bacterial infections and pneumonia.
At present, the assessment of blood
eosinophils provides the best guidance on
the use of ICS in COPD, especially in the
prevention of exacerbations.2 A history of
or coexisting asthma also supports the
use of ICS in COPD.
The adverse effects of ICS include
oral candidiasis, hoarseness of voice, skin

cause varying degrees of improvement
in lung function in COPD. A comparative
study evaluating the effectiveness of
umeclidinium/vilanterol (UMEC/VI) and
tiotropium/olodaterol (TIO/OLO) showed
a 52 mL greater improvement in FEV1 in
the UMEC/VI group, although the minimal
clinically meaningful difference in trough
FEV1 is 100 mL.4

bruising and pneumonia. Use of ICS in
COPD patients with an eosinophil count
<100 cells/µL could increases the risk
of developing pneumonia. Patients with
COPD and a history of mycobacterial
infection should also be advised against
the use of ICS, as observational studies
and a meta-analysis have found an
increased risk of tuberculosis.

dyspnoea, continuing exacerbations and,
in some cases, blood eosinophil counts.1
For example, treatment escalation with
ICS/LABA is recommended in patients
initially treated with LABA or LAMA
who have blood eosinophil counts
≥300 cells/µL or ≥100 cells/µL and have
experienced ≥2 moderate exacerbations
or one hospitalisation.1 LABA/LAMA/ICS
triple therapy is also recommended as a
preferred step-up approach, regardless of
the choice of dual bronchodilators. This
recommendation has been supported
by multiple clinical studies showing its
superiority to LABA/LAMA, LABA/ICS and
LAMA alone in improving lung function
and patient-reported outcomes and
reducing exacerbations.1 Additionally, two
large randomised controlled studies––
IMPACT and ETHOS––comparing the
effectiveness of a single-inhaler, fixeddose triple therapy regimen (at two
ICS dosages in ETHOS) versus dual
bronchodilator
demonstrated
lower
mortality rates in the groups that received
triple therapy.5,6

Individualising
pharmacological
treatment approach
based on intensity of
symptoms and blood
eosinophil counts
The intensity of symptoms and blood
eosinophil counts should be used to guide
treatment initiation for Group D patients
who are symptomatic and at risk of
exacerbations (Figure).1 Among patients
in Group D, LABA/long-acting muscarinic
antagonist (LAMA) combination is recommended as the first-line treatment in those
with severe symptoms, especially driven
by persistent dyspnoea and/or exercise
limitation, while LABA/ICS combination is
recommended in those with a history of
exacerbations and high blood eosinophil
counts of ≥300 cells/µL.1 This recommendation was validated by a real-world
study that found LABA/ICS combination
more effective than LAMA monotherapy
in reducing exacerbations in this cohort.3
Different LABA/LAMA regimens may
SEPTEMBER 2022

Treatment escalation
should focus on patients’
predominant treatable
traits
Treatment escalation decisions should be
guided by COPD patients’ predominant
treatable traits, such as persistent

Single-inhaler triple
therapy may help
improve patient
outcomes

in long-term patient outcomes than
multiple-inhaler triple therapy (MITT).1
The INTREPID study was a multicentre,
randomised, phase 4 study comparing the effectiveness of fixed-dose
fluticasone furoate (FF)/UMEC/VI triple
therapy delivered via a single dry-powder
inhaler versus clinician’s choice of any
approved, routinely used MITTs across
five European countries.8 At week 24,
once-daily FF/UMEC/VI was associated
with a significantly greater proportion of
COPD Assessment Test (CAT) responders
(odds ratio [OR] 1.31, 95% CI 1.13–1.51;
p<0.001) and statistically significant mean
change from baseline in FEV1 (difference:
50 mL, 95% CI 26–73 mL; p<0.001) compared with MITTs. The safety profiles,
including the rates of infective pneumonia, were comparable between the two
treatment arms.7

Conclusion
COPD is a common, preventable and
treatable disease, and the management
strategy
should
be
based
on
individualised assessment of symptoms
and exacerbation risk. The 2022 GOLD
Guideline recommends using blood
eosinophil count as a biomarker to guide
the personalisation of pharmacological
treatment by predicting responsiveness
to ICS-based regimens in symptomatic
patients who are at high risk of
exacerbations. Treatment
escalation
to LABA/LAMA/ICS triple therapy is
recommended to improve lung function
and reduce exacerbations in those who
do not respond well to dual bronchodilator
regimens. Compared with MITTs,
clinical and real-world data collectively
favoured the use of once-daily SITT, with
significantly higher CAT response rates,
as well as improvements in trough FEV1.
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Antifibrotic Treatment for Progressive
Fibrosing Interstitial Lung Disease

Introduction to
interstitial lung diseases
Interstitial lung disease (ILD) refers to
a heterogeneous group of disorders
involving the pulmonary interstitium that
are characterised by differing expressions of fibrosis and inflammation.1 ILD
affects approximately 6.3–71.0 people per
100,000 population globally.2 Different
phenotypes are diagnosed on the basis
of longitudinal clinical criteria, including
the rate of lung function decline assessed
by forced vital capacity (FVC), increasing
fibrosis assessed via high-resolution
computed tomography (HRCT) and deteriorating respiratory function.1 The most
common form of ILD, and similarly the
most well studied subtype, is idiopathic
pulmonary fibrosis (IPF), which is marked
by a progressive pulmonary fibrosis (PPF)
phenotype.2 This phenotype is associated with deteriorating lung function and
increased mortality.1
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According to the ATS/ERS/JRS/
ALAT Clinical Practice Guideline 2022,*
PPF is defined as at least two of: worsening respiratory symptoms; physiological
evidence of disease progression (ie, at
least a 5% decline in FVC compared with
the previous year); and radiological evidence of disease progression compared
with the previous year.1 Progressive ILDs

ILD (4.6–6.0% of all ILD cases) and
systemic sclerosis (SSc)-associated ILD
(0.7–2.5% of all ILD cases).4,5 If patients
present with a concomitant autoimmune disease, their ILD is generally
referred to as related to that disease,
for example, CTD-ILD, RA-ILD, SSc-ILD
and vasculitis-related or systemic lupus
erythematosus-related.4,5 Fibrosing ILD

include the following categories: idiopathic interstitial pneumonia (IIP)-related
ILDs; autoimmune disease-related ILDs;
and exposure-related ILDs.1 However,
because of overlapping symptomology,
further clarification of subtypes would be
beneficial.3

is common in patients with SSc and is
the cause of 35% of SSc-related deaths.9
HRCT imaging in patients with CTD-ILD
generally shows a nonspecific interstitial
pneumonia pattern and UIP pattern and is
radiologically similar to HCRT imaging in
patients with IPF.8

Idiopathic interstitial
pneumonia-related ILDs

Exposure-related ILDs

Epidemiological studies from China
suggest that IIP and its subtypes are
the most commonly diagnosed ILDs,
representing 40.3–52.3% of all ILD
cases.4,5 The majority of patients with IIP
have an IPF phenotype (20.3–26.5% of
all ILD cases),4,5 which is associated with
a median survival of 3–6 years.6 Other
IIP-ILDs include non-specific interstitial
pneumonia, cryptogenic organising pneumonia, desquamative interstitial pneumonia and acute interstitial pneumonia.7
On HRCT imaging, patients with IPF tend
to present with a usual interstitial pneumonia (UIP) pattern, displaying signs of
fibrosis predominantly in the subpleural
and basilar lung.8

Environmental factors, such as workplace
asbestos exposure or environmental
exposure to dust or mold, can also influence the onset of ILDs. Hypersensitivity
pneumonitis (HP) is the most common
form of exposure-related ILD,10 with
people working in environments where
asbestos is present being at higher risk.11
Radiologically, one of the main distinctions between HP and IPF is presentation
of airway obstruction on inspiratory
HRCT, along with signs of fibrosis such as
honeycombing, irregular reticulation and
traction bronchiectasis.8 In contrast to the
pathology seen in patients with IPF, HP
generally spares the bases of the lung,
instead presenting fibrosis predominantly
in the central lung.8

Treatment of PPF

Autoimmune disease-related
ILDs
Connective tissue disease (CTD)-related
ILD is the most prevalent autoimmune disease-related ILD among patients in China
(18.3–24.1% of all ILD cases), followed
by rheumatoid arthritis (RA)-associated

The key factor in caring for patients diagnosed with an ILD is regular monitoring
because early detection and treatment
for fibrosing phenotypes can help to
preserve lung function.12 As lung damage caused by fibrosis is irreversible,
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Figure. Mean change in FVC from baseline in patients with ILD administered nintedanib versus placebo in the INBUILD (A) and
SENSCIS (B) studies.18,19
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early detection is essential for initiating
treatment to slow the progression of
ILD.1 Longer treatment delays are also
associated with worse outcomes and an
increased risk of death––regardless of
FVC.13
Corticosteroid therapy is regularly
used as the primary therapy for patients
with non-IPF ILD,14 although international
guidelines strongly recommend against it
as there is limited evidence supporting its
efficacy.15 However, nonpharmacological
interventions such as pulmonary rehabilitation, oxygen supplementation (in cases
with hypoxaemia) and antifibrotic medications are recommended for treatment of

This was consistent with the findings
in patients with UIP-like fibrotic disease
(-82.9 ± 20.8 vs -211.1 ± 20.5 mL/year at
week 52; p<0.001) (Figure [A]) and other
fibrotic disease (-79.0 ± 21.6 vs -154.2
± 21.2 mL/year at week 52; p value not
provided).18 Similarly, for patients with
SSc-associated ILD, the SENSCIS study
reported that nintedanib also significantly
reduced the annual rate of decline in FVC
compared with placebo (-52.4 ± 13.8 vs
-93.3 ± 13.5 mL/year at week 52; p=0.04)
(Figure [B]).19 In line with the findings from
the SENSCIS study, patients with autoimmune disease-related ILD diagnoses in
the INBUILD study also showed a similar

IPF and PPF.1

response to nintedanib treatment.20
These clinical studies and post hoc analyses indicate that nintedanib consistently
reduces the deterioration of lung function
in patients with fibrosing ILDs.18,19
Clinical studies have shown that
nintedanib is generally well tolerated.18,19
The most common adverse event
reported in nintedanib-treated patients
the INBUILD and SENSCIS studies was
diarrhoea (66.9–75.7% vs 23.9–31.6%
with placebo), although the majority of
cases were mild.18,19

Antifibrotic medication
There are currently two antifibrotic medications available for treating IPF––nintedanib and pirfenidone.1 Pirfenidone is a
tumour necrosis factor-α inhibitor that was
initially developed as an anti-inflammatory
treatment,16 but its specific mechanism
of action in the lungs of patients with IPF
is not well understood. Clinical guidelines
suggest that further research is required
to assess the safety, efficacy and effectiveness of pirfenidone in the treatment
of ILDs, largely because of insufficient
evidence to support its use.1 In contrast,
nintedanib, a tyrosine kinase inhibitor that
targets platelet-derived growth factor,
fibroblast growth factor and vascular
endothelial growth factor receptors,17 has
received a strong recommendation for
the treatment of PPF.1
The efficacy and safety of nintedanib in patients with SSc-ILD and
progressive fibrosing-ILD (PF-ILD) have
been investigated in two phase 3 randomised controlled studies, INBUILD18
and SENSCIS.19 In the INBUILD study,
nintedanib (150 mg, orally twice daily)
significantly reduced the annual rate of
decline in FVC compared with placebo
(adjusted mean ± standard error: -80.8 ±
15.1 vs -187 ± 14.8 mL/year at week 52;
p<0.001) in patients with a progressive
phenotype of fibrosing ILD (Figure [A]).
SEPTEMBER 2022

Conclusion
Patients presenting with suspected ILD
require regular monitoring via HRCT
for the development of a progressive
fibrosis phenotype, such as CTD or IPF.
Monitoring ILD symptom progression
is essential to detect early signs of
fibrosis and allow timely treatment to
slow disease progression and protect
patients against irreversible lung damage.
Treatment delays are associated with
worse patient outcomes and mortality.13 Two pharmacological treatment
options are available for IPF, but current
guidelines only recommend using the
antifibrotic medication, nintedanib, which
has demonstrated efficacy in reducing
FVC deterioration by approximately 50%
and an acceptable safety profile across a
variety of ILDs of progressive phenotype.1
While nintedanib has been shown to slow

ILD-related deterioration, it cannot repair
lung damage caused by delayed therapy,
so early detection and treatment with
nintedanib will lead to the best patient
outcomes.
*ATS/ERS/JRS/ALAT, American Thoracic Society/
European Respiratory Society/Japanese Respiratory
Society/Latin American Thoracic Association
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