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I

n this issue, different aspects of respiratory medicine
will be discussed, including interventional pulmonology,
lung cancer and genetics, COPD, asthma and idiopathic
pulmonary fibrosis. Targeted molecular lung cancer treatment
has been a hot topic over recent years and the spotlight is
focused on novel chemicals targeting specific markers. Tissue
staging is as important as tissue diagnosis for lung cancer management. Accurate staging of lung cancer relies not only on
imaging but also on tissue staging obtained by endobronchial
ultrasound, which assesses regional lymph nodes and enables

molecular profiling. COPD is a heterogenous disease and the
spectrum can be described as a 2x2 table rather than a continuum of two extremes. Inhaled corticosteroid (ICS) as a treatment component has both advantages and disadvantages, likely
as a result of the heterogeneity of COPD, while combination
of dual bronchodilators shows consistently beneficial effects.
ICS is, however, having more consistent outcomes in asthma.
Patients with mild asthma using salbutamol as needed could
still have exacerbations leading to emergency visits and even
death. Regular maintenance ICS reduces exacerbation risk but
adherence is a concern as patients have no incentive to using
ICS, which gives no immediate symptomatic relief. The idea of
using fixed combination of ICS with a fast onset bronchodilator
is shown to be as effective as regular ICS in reducing risk of
exacerbation while having lower median ICS dose. Idiopathic
pulmonary fibrosis is a rare disease and is gaining recognition
because of more consistent definition of the pathology and the
emergence of effective disease modifying agents. The disease
course is gradually deteriorating and punctuated sporadically by
exacerbation. Survival rate is poorer than most malignancies.
The worldwide burden of lung cancer and other malignancies
continue to increase. Prevention, detection and treatment have
extended to an individual approach, i.e. precision medicine is a
prevention and treatment strategy to help reduce cancer incidence, morbidity and mortality.
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n patients suspected of having or confirmed with lung cancer, endobronchial
ultrasound-guided transbronchial needle
aspiration (EBUS-TBNA) has an important
role in obtaining tissue diagnosis and staging the mediastinum. EBUS-TBNA can confirm pathological proof in patients having
mediastinal involvement, and also provides
pathological staging of the mediastinum.
Tissue obtained by EBUS-TBNA establishes
carcinoma cell type and provides a source
for molecular analysis, which is mandatory
to determine the use of targeted therapy
and immuno-oncology therapy.
The following case reports, each
with two scenarios discussed, illustrate
the role of management with an EBUSTBNA–assisted approach. Scenario 1 is a
hypothetical situation where EBUS-TBNA
was not performed, whereas scenario 2 is
the actual situation that occurred.

Case 1
A 72-year-old man presented with
prolonged cough. Chest X-ray and subsequent positron emission tomography
(PET) revealed a 3.7 cm lung mass and
detected multiple hypermetabolic hilar,
mediastinal, supraclavicular and subdiaphragmatic lymph nodes (Figure 1).

Scenario 1 (hypothetical
situation where EBUS-TBNA
was not performed)
The 3.7 cm lung mass located at the right
upper lobe was biopsied by bronchoscopy
with forceps under X-ray (fluoroscopic)
guidance. Adenocarcinoma of pulmonary
origin was confirmed but molecular analysis
was negative for EGFR, ALK, ROS-1, BRAF
and PD-L1 (low expression). Given the
multistations and bulkiness of mediastinal
lymph nodes involvement, the diagnosis
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was locally-advanced adenocarcinoma
of lung and chemoradiation therapy was
recommended.

Scenario 2 (actual situation
where EBUS-TBNA was
performed)
EBUS-TBNA was performed to the
mediastinal (subcarinal) lymph node with
good tissue core obtained. Pathology from

the lymph node confirmed a mucosaassociated lymphoid tissue lymphoma
(MALToma). Bendamustine was given as
treatment to MALToma with good resolution of the disease bulk at the mediastinum
whilst the lung mass at the right upper lobe
remained static. Fluoroscopic-guided transbronchial lung biopsy of the right upper
lobe tumour confirmed adenocarcinoma of
lung. Video-assisted thoracoscopic-guided

Figure 1. PET scan showing malignant tumour and metastatic lymph nodes

A 3.74 x 3.69 cm FDG avid (SUV max 10.8) malignant tumour is
evident at right upper lobe. Intra-tumoral air bronchograms are
present. Multiple hypermetabolic metastatic right SCF, hilar and
mediastinal lymph nodes are detected as below.
Site

LD x PD (mm)

SUVmax

R SCF LN

9.1 x 9.1

5.92

R prevascular LNs

15.3 x 10.5

8.27

Precarinal LN

16.5 x 11.1

5.11

Subcarinal LN

20.6 x 14.6

5.97

R interlobar LN

12.0 x 8.6

3.44

L interlobal LN

14.5 x 10.3

4.24

R subdiaphragmatic LN

11.8 x 7.3

4.63

R crural LN

15.5 x 10.3

6.08

FDG, fluorodeoxyglucose; L, left; LN, lymph node; PET, positron emission
tomography; R, right; SCF, supraclavicular fossa; SUVmax, the maximum of
standardized uptake value

Figure 2. PET scan showing lung mass in the right lower lobe of lung with
homogeneous SUV uptake and multiple mediastinal and supraclavicular lymph
nodes involvement
Site

LD x PD (mm)

SUVmax

R SCF LN

16.1 x 12.9

3.71

L SCF LN

9.4 x 7.7

4.74

R upper paratracheal LN

8.0 x 6.8

2.12

R lower paratracheal LN

13.6 x 11.1

4.59

Prevascular LN

12.5 x 8.3

3.01

APW LN

13.6 x 10.1

4.49

Precarinal LN

17.2 x 12.5

5.12

Subcarinal LN

12.6 x 9.8

5.47

lobectomy of right upper lobe was
performed and mediastinal lymph nodes
showed no malignancy.

Case 2
A 52-year-old man presented with dyspnoea on exertion and cough. A PET scan
showed a huge 8 cm lung mass in the
right lower lobe of lung with homogeneous
SUV uptake and multiple mediastinal and
supraclavicular lymph nodes involvement.
Computed tomography (CT)-guided needle
biopsy of the mass was negative for malignancy despite multiple needle passes with
tissue core obtained. Only inflammatory
change was identified (Figure 2).

Scenario 1 (hypothetical
situation where EBUS-TBNA
was not performed)
Bronchoscopy was performed and an endobronchial lesion was identified at the orifice
of the right lower lobe bronchus. Endobronchial biopsy of the hyperaemic lesion
was performed. Histopathology confirmed
squamous cell carcinoma. Given the huge
tumour bulk and extensive mediastinal and
supraclavicular lymph nodes involvement,
the patient was referred for chemotherapy
and/or radiation therapy.

Figure 3. Bronchoscopy of
endobronchial lesion at the orifice of
the right lower lobe bronchus (lower
lumen), next to the orifice of right
middle lobe bronchus (upper lumen)

APW, aortopulmonary window; FDG, fluorodeoxyglucose; L, left; LN, lymph node;
PET, positron emission tomography; R, right; SCF, supraclavicular fossa;
SUVmax, the maximum of standardized uptake value
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Scenario 2 (actual situation
where EBUS-TBNA was
performed)
The paratracheal and subcarinal lymph
nodes were sampled by EBUS-TBNA.
However, only inflammatory cells were
obtained from the lymph nodes. Endobronchial biopsy of the hyperaemic lesion at the
orifice of the right lower lobe bronchus was
performed which confirmed squamous cell
carcinoma (Figure 3).
The patient then underwent surgical excisional biopsy of the supraclavicular lymph nodes. Again, the investigation
only identified reactive lymph nodes.
Despite the huge tumour lesion and
high standardized uptake value (SUV) at
the right lower lobe of lung and extensive
mediastinal and supraclavicular lymph
nodes as revealed by PET scan, lymph
node tumour involvement was not substantiated by EBUS-TBNA and excisional
biopsy of the supraclavicular region.
The patient underwent lobectomy
with surgical exploration of mediastinal
and hilar lymph node. The primary tumour
contained only 1.8 cm cancer lesion, and
the rest of the 8 cm mass was confirmed
as having organizing pneumonia without
pleural invasion. Pleural fluid showed no
malignant cells. Pleural biopsy showed
only acute fibrinous organization and was
negative for malignancy.

All the resected lymph nodes at
interlobar, subcarinal and right paratracheal regions were negative for carcinoma. Pathological staging is therefore
squamous cell carcinoma pT1bN0.
Adjuvant chemoradiation therapy
was not indicated and there was no
recurrence after 1 year of reassessment
by PET scan.

Discussion
The above two cases illustrate the
importance of pathological confirmation
of lymph nodes staging by EBUS-TBNA,
before patients are denied curative surgical treatment. EBUS-TBNA is important
in obtaining tissue from mediastinal
lymph nodes and the results have critical
impact on patient management.
If EBUS-TBNA is positive for
malignancy, it serves both as pathological confirmation and enables molecular
profiling, which is pivotal for targeted
therapy or immunotherapy.
If EBUS-TBNA is negative for malignancy, the disease staging should be
reviewed and surgery reconsidered rather
than denying curative surgery to the
patient. The landscape of patient management and prognosis is therefore affected,
particularly in Hong Kong where tuberculosis remains prevalent since concomitant tuberculosis infection of lymph

nodes may mimic a locally-advanced
disease of malignancy.
Imaging, including PET scan and
CT scan, provides a non-invasive test to
visualize the anatomical and metabolic
activities of abnormal lesions where the
nature of the abnormal lesions is yet to
be elucidated. Pathological diagnosis and
staging remains the gold standard for
confirmation of malignancy and proper
staging. In the presence of overwhelming radiographic evidence of metastatic
disease in multiple distant sites, tissue
sampling of the mediastinal lymph
nodes does not necessarily need to be
performed.1 EBUS-TBNA has higher
accuracy in correct pathological staging
for mediastinal lymph nodes (Table).
The two cases reported here exemplify the important role of EBUS-TBNA
in the proper staging of patients despite
extensive mediastinal, supraclavicular
and even subdiaphragmatic lymph nodes
involvement as shown by PET scan.
Without tissue staging for lymph nodes,
the two patients mentioned in the case
reports would be denied curative surgical
treatment and instead be put on palliative
chemotherapy and/or radiotherapy.

Reference
1. Silvestri GA, Gonzalez AV, Jantz MA, et al. Methods for staging
non-small cell lung cancer: Diagnosis and management of lung cancer,
3rd ed: American college of chest physicians evidence-based clinical
practice guidelines. Chest 2013;143:e211S–e250S.

Table. Characteristics of CT, PET and EBUS-TBNA in the correct prediction of mediastinal lymph node staging*

Test

Sensitivity

Specificity

PPV

NPV

Accuracy

CT

76.9

55.3

37.0

87.5

60.8

PET

80.0

70.1

46.5

91.5

72.5

EBUS-TBNA

92.3

100

100

97.4

98.0

*Data are presented as %. When the results of the three modalities were analyzed using x2 tests describing the correct prediction of the lymph node status, the outcome was
highly significant (p<0.00001)
CT, computed tomography; EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle aspiration; NPV, negative predictive
value; PET, positron emission tomography; PPV, positive predictive value
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For the management of patients with
suspected or diagnosed asthma

Clinical Guide to Interpretation of FeNO Levels
FeNo

Nice Guideline
(NG80)

ATS Guideline

INTERMEDIATE

HIGH

INTERMEDIATE

HIGH

Adults

25-40

≥40

25-50

≥50

Children

20-35

≥35

20-35

≥35

FeNO is an Objective Biomarker of Airway Inflammation:
Fractional Exhaled nitric oxide (FeNO) is a quantitative, noninvasive, simple, and safe method of measuring airway
inflammation that provides a complementary tool to other ways of assessing airways disease in asthma patients.
Specifically, FeNO is an objective measurement of allergic/eosinophilic inflammation. Airway inflammation results from
the activation of mast cells and antigen-specific T-helper cells type 2 (Th2) resulting in the production of cytokines
including interleukin (IL)-4, IL-5, and IL-13.3 This is an important distinction as Th2 allergic inflammation and eosinophilic
inflammation are not one in the same. However, they are very closely associated with similar molecular pathways and
crossover.

Measuring FeNO with NIOX VERO across the entire patient care continuum can help:
In Diagnosis of Asthma and Identifies Patients with Th2/Type 2 Allergic/Eosinophilic Inflammation
Determine Steroid Responsiveness and Optimize the Dose of Inhaled Steroids
Uncover Non-Adherence to Inhaled Corticosteroids
Reduce the Likelihood of Exacerbations in Patients at Risk for Future Events
Identify Asthmatics Who Are Possible Candidates for Treatment with a Biologic

Exhaled Nitric Oxide Test
Reliable and accurate results:
• Measurement result obtained only
when the patient completes
procedure correctly
• Good repeatability allows for one
measurement only

1. Empty Lungs
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through disposable
filter

3. Exhale through
disposable filter
for 10 seconds

4. View result
on screen within
1 minute

Address: Rm. 205-206, David House, 8-20 Nanking Street, Jordan, Kln
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C

hronic obstructive pulmonary
disease (COPD) is currently the
fourth leading cause of death globally. It is associated with smoking, use of
biomass fuel, poor nutrition and lower
socioeconomic class. The estimated
global prevalence is 11.7%. An ageing
population and the continuous presence
of precipitating factors will increase the
disease burden in the coming years.
The pharmaceutical approach to
this chronic problem centres on the use
of bronchodilators and anti-inflammatory
agents (Figure 1). It is important to realize
that COPD is a systemic disease associated with cardiovascular comorbidities,
osteoporosis, skeletal muscle dysfunction, weight loss and depression.
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Medical treatment can help reduce exacerbation rates, relieve symptoms, improve
health status and increase exercise tolerance. As yet no pharmaceutical regimen
can prevent the long-term decline in lung
function or prolong survival.
For inhalation therapy there are
short- and long-acting adrenergic betaagonists (SABA and LABA), short- and
long-acting anti-muscarinic antagonists
(SAMA and LAMA), and inhaled glucocorticoids. For oral formula we have methylxanthines, phosphodiesterase 4 inhibitors, mucolytics, and macrolides.
Heterogeneity in disease profile
and response to medication is well
recognized. In the Global Initiative for
Chronic Obstructive Airway Disease
(GOLD) guideline patients are stratified
according to their spirometry test, their
clinical state, and exacerbation rates
(Figure 1).1 After starting treatment, it
is essential to reassess the patient and
adjust the regimen as needed. Both the
GOLD guideline and the UK NICE guideline for COPD management encourage a
stepwise escalation approach.1,2

Inhaled corticosteroids
Inhaled corticosteroids (ICS) can improve
forced expiratory volume in the first
second (FEV1) and reduce exacerbation
rates.3 This improvement is even more
significant when combined with LABA.4,5
Nevertheless various well-designed studies have shown that ICS cannot prevent
lung function deterioration or decrease

mortality in patients with COPD.
Use of ICS increases risk of infection. In the TORCH study a significant
increase in pneumonia was observed
among patients receiving fluticasone,4
although it seems that a higher pneumonia rate among patients receiving ICS
does not increase overall mortality in controlled studies.4,5 Other adverse effects
of long-term use of ICS include oral candidiasis, skin bruising and voice hoarseness. Observational studies also suggest
long-term use of ICS may increase risk of
diabetes mellitus, osteoporosis, cataracts
and mycobacterium infection.
It is not recommended to stop
ICS without proper assessment. It has
been shown that withdrawal of ICS from
patients using LABA/ICS (salmeterol
and fluticasone) combination therapy
causes sustained deterioration in FEV1
and symptoms despite continuous LABA
treatment.6

LAMA treatment
The introduction of LAMA brings new
hope for COPD patients. The INSPIRE
study compared the effect of LABA/ICS
(salmeterol and fluticasone) combination
therapy to LAMA (tiotropium) on the rate
of moderate and/or severe COPD exacerbations during a 2-year treatment period.7
LAMA was reported to be as effective as
LABA/ICS in controlling the exacerbation
rate.
In the FLAME trial another approach
was tested where the LABA/LAMA
(indacaterol and glycopyrronium) combination was compared with the LABA/ICS
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(salmeterol and fluticasone) combination
(Figure 2).8 A total of 3,362 patients were
studied for 52 weeks in this multi-centre
trial. The LABA/LAMA group had a longer
time to the first exacerbation (71 days vs
51 days) and the annual exacerbation rate
was lower (0.98 vs 1.19).

Safe to stop the steroid
The WISDOM trial was a study of a
controlled, step-wise withdrawal of ICS
in severe COPD patients on both LAMA
(tiotropium) and LABA (salmeterol) with
ICS (fluticasone).9 Patients were given
LAMA/LABA/ICS during the run-in period.
One group kept using this regimen while
in a second group, ICS were withdrawn
in a stepwise manner. In this 1-year study
the risk of moderate-or-severe COPD
exacerbations was similar between
the two groups. However, there was a
greater decrease in FEV1 when ICS were
withdrawn.
The SUNSET trial studied the effect
of direct change from long-term LAMA +
LABA/ICS triple therapy (tiotropium plus
salmeterol and fluticasone) to LABA/
LAMA double therapy (indacaterol and
glucopyrronium) in moderate-to-severe
COPD patients with no frequent disease
exacerbation.10 A small but significant
decrease in FEV1 was identified after ICS
withdrawal. There was no difference in
exacerbation rates during the 26-week
study period.

Triple therapy in a singledelivery device
Despite the efficacy of combined LABA/
ICS and the dual long-acting LABA/LAMA
bronchodilators, a significant proportion
of severe COPD patients need more.
Besides monotherapy or dual therapy,
combination of LAMA, LABA and ICS
is widely used for patients with COPD.
Efficacy of triple therapy has been demonstrated in both controlled trials and prospective cohort studies. Using one inhaler
to deliver two long-acting bronchodilators
together with steroids is convenient. The
TRINITY and TRILOGY studies showed

that combining LAMA/LABA/ICS (glycopyrronium, formeterol and budesonide)
in a single inhaler is better than LABA/
ICS (formoterol and budensoide) and as
efficacious as LAMA + LABA/ICS (tiotropium plus formeterol and budesonide) in
separated actuators.11,12
The TRIBUTE study found that a
single-inhaler triple combination LAMA/
LABA/ICS (glycopyrronium, formoterol
and beclometasone) is significantly better
than single-inhaler LABA/LAMA (indacaterol and glycopyrronium) dual-bronchodilator combination in terms of the rate of
moderate-to-severe COPD exacerbations
over 52 weeks of treatment.13

in the SUNSET study patients from the
ICS-containing treatment arm achieved
superior outcome when their blood
eosinophil count was equal or greater than
300 cells/μL (Figure 3).10

The IMPACT study tested a
similar approach using LAMA/LABA/ICS
(umeclidinium, vilanterol and fluticasone)
and also found that triple therapy is better
in controlling exacerbation than a LAMA/
LABA (umeclidinium and vilanterol) dualbronchodilator inhaler.14

suggests that LAMA/LABA/ICS triple
therapy may be even more efficacious in
controlling exacerbation.

Controversies
The TORCH and SUMMIT studies, both
specifically designed to look into mortality as the primary endpoint, could not find
statistically significant benefit in patient
survival with use of ICS and LABA.4,5
Recently, conflicting findings were
reported from the INSPIRE study (where
mortality was significantly lower in the
LABA/ICS (salmeterol and fluticasone)
group than the LAMA (tiotropium) group)
and the IMPACT study (where all-cause
mortality was significantly lower with
regimens that included ICS than with the
dual long-acting bronchodilator arm).
It should be emphasized that both
INSPIRE and IMPACT did not look into
survival as the primary endpoint. The difference in patient selection, recruitment
and run-in method, and study design may
account for this discrepancy.
On the other hand maybe a subgroup of patients should be treated with
ICS depending on their blood eosinophil count. It is advocated that blood
eosinophil count may be used to predict
steroid responsiveness. For example
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Conclusion
Medical research develops increasingly
more treatment options for COPD
patients. Despite the risk of long-term
use of ICS, they do have a positive effect
on lung function, health status and exacerbation rate reduction. It is probably safe
to stop ICS in patients who are on dual
LAMA/LABA therapy, although a small
drop in FEV1 is expected. Also, evidence
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Figure 1. GOLD guidelines for pharmacological treatment options in COPD
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diopathic pulmonary fibrosis (IPF) is a
rare and chronic disease characterised
by worsening dyspnoea and progressive loss of lung function.1 The most common and debilitating symptoms of IPF are
cough and dyspnoea on exertion, which
negatively affect patients’ quality of life.2
Symptoms of IPF are commonly mistaken
for those of cardiac disease, emphysema,

other infections when features inconsistent with UIP are present in HRCT.
The 5-year survival rate for IFP was
reported to be 20-40%,7 which is worse
than most cancers except for lung cancer
(Figure).8,9 Acute exacerbations of IPF are
defined as an acute worsening of dyspnoea and lung function with an unidentifiable cause.3 Acute exacerbations are

bronchitis, asthma or chronic obstructive
pulmonary disease.2 On physical examination, “Velcro-like” inspiratory crackles
were detected in over 80% of patients
and may help clinicians make an early
diagnosis.3 Finger clubbing is observed
in 25–50% of patients.3,4 Extrapulmonary
symptoms are rare.3
IPF occurs primarily in older adults
and is more common in men than
women.5 Median survival time from diagnosis of IPF is 2–3 years.1 The aetiology
of IPF is unknown, but epidemiological
evidence suggests that there are patientrelated risk factors4 and environmentalrelated risk factors6 (Table).
Pathologically, IPF is distinguished
by the presence of usual interstitial pneumonitis (UIP) in both lungs. Nowadays
high-resolution CT scan (HRCT) is an
integral part for the diagnosis of IPF. UIP
is characterized on HRCT by subpleural,
basal predominance, reticular abnormality, honeycombing with or without traction
bronchiectasis and absence of features
inconsistent with UIP pattern. Detection
of a UIP pattern in HRCT is highly accurate
for the presence of UIP pattern in surgical
lung biopsy.1 Bronchoscopy with bronchoalveolar lavage +/- biopsy are useful to
confirm or exclude alternative diagnoses
such as sarcoidosis, hypersensitivity
pneumonitis, bronchiolitis obliterans
organizing pneumonia, tuberculosis or

associated with substantial morbidity and
mortality; in-hospital mortality after an
acute exacerbation has been estimated
at ≥50%.10 Lung function deterioration in
IPF is measured by forced vital capacity
(FVC). A decline in FVC in patients with
IPF is consistent with disease progression and a predictor of mortality.11
The international clinical practice
guideline for IPF conditionally recommends two new agents for IPF. These are
nintedanib, a multi-target tyrosine kinase
inhibitor and pirfenidone, an anti-fibrotic
agent for treatment of IPF.12 Both agents
can slow down the decline in lung function.13,14 There are insufficient data to recommend one agent over another, so the
choice will rely on patient preference and
tolerance to individual drug side effects.
The main side effects for pirfenidone are
rash and nausea. The main side effect
of nintedanib is diarrhoea that leads to
drug discontinuation in less than 5% of
patients.13 The treatment effect of nintedanib on slowing disease progression
persists for 3 years.15 Long-term nintedanib treatment (up to 63 months) had a
manageable safety and tolerability profile,
with no new safety signals identified.15
The previous recommendation to
use anti-acid therapy and lung transplant
in appropriate IPF patients remains
unchanged. There were strong recommendations against the use of warfarin,
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selective endothelial receptor antagonist
(ambrisentan), imatinib, and a combination of prednisolone, azathioprine and
N-acetyl-cysteine.12
Early diagnosis and confirmation of
IPF is important as beneficial effects of
nintedanib or pirfenidone were evident
in patients with mild IPF.14,16 A high index
of suspicion is needed since early symptoms of cough and shortness of breath
on exertion can easily be confused with
asthma or chronic bronchitis. The threshold for ordering a HRCT should be low
in the presence of risk factors (Table), the
lack of response to initial treatment and
“Velcro-like” crackles in both lung bases.

Table. Risk factors for idiopathic pulmonary fibrosis

Patient-related
risk factors4

Environment-related
risk factors6

Older age
Male gender
Cigarette smoking
Certain viruses
Gastroesophageal reflux disease
Genetic polymorphisms

Raising birds or livestock
Vegetable/animal dust
Metal dust
Stone cutting/polishing
Hairdressing

Figure. Survival rate for IPF and other illnesses7–9
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New Tricks for the Management of
Mild Asthma

T

his article is an overview of an
original article about the management of mild asthma.1 The article
was one of the 12 most notable research
studies in 2018 selected by the New
England Journal of Medicine.
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The SYGMA2 (Symbicort Given as
Needed in Mild Asthma)1 study is a
double-blind, randomized, parallel-group
52-week trial, where 4,176 patients with
mild asthma were given either twice
daily maintenance dose of budesonide
(200 μcg) or Symbicort (budesonide
200 μcg, formoterol 6 μcg) used as
needed. Annualized rate of severe exacerbation was 0.12 (budesonide group)
and 0.11 (Symbicort group) respectively,
making pro re nata (prn) use of Symbicort
non-inferior to twice-daily use of maintenance steroid in terms of exacerbation
prevention, at a daily inhaled corticosteroid (ICS) dose of only 25% of the latter
(66 vs 267 μcg per day).

Background
Mild asthma is the silent majority among
asthmatics. Studies have approximated
that it constitutes around 50–75% of
asthma cases.2 Yet, these patients tend
to have a low-symptom load and rarely
visit doctors for asthma symptoms.
Indeed, many of them are not regularly
followed up or given regular prescriptions. As a result, mild asthma receives
very little attention by researchers with
very few studies looking into how this
group of patients are managed. However,
patients with mild asthma remain at risk
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of severe exacerbations (which account
for 30–40% of asthma exacerbations
leading to emergency care) and asthmarelated death.2

What is mild asthma?
Classically, mild asthma is defined by mild
symptoms, infrequent night awakening,
infrequent
short-acting
beta-agonist
(SABA) use, near normal lung function
and low risk of exacerbation (Table).
With the latest Global Initiative for
Asthma (GINA) document, mild asthma is
defined as those asthma cases controlled
with step 1 or step 2 treatment; ie, with
prn reliever medication alone or with low
intensity controller such as low-dose
ICS, leukotriene receptor antagonists or
chromones.
While mild asthmatics can have
infrequent symptoms, airway inflammation is usually present which needs to
be addressed. However, given the low
symptom burden and perceived low
threat of mild asthma, these patients are
usually apprehensive about taking regular
anti-inflammatory therapy. Furthermore,
the relievers-only strategy fails to address
the issue of airway inflammation. Overuse of reliever inhalers is common and is
associated with increased risk of severe
exacerbation4 and death.5

“Anti-inflammatory
reliever” is better
than “reliever prn” for
symptom control
“Anti-inflammatory reliever” refers to the
use of a reliever with anti-inflammatory
properties. In SYGMA studies 1 and 2,
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Table. Classification of mild asthma3

Mild intermittent

Mild persistent

Symptom

≤2 days/week

>2 days/week but not daily

Nighttime awakening

≤2x/month

3 to 4x/month

SABA use for relief

≤2 days/week

>2 days/week but not daily, and not
more than 1x on any day

Interference of activity

None

Minor

Lung function

Normal FEV1 between attacks
FEV1>80% predicted
FEV1/FVC normal

FEV1>80% predicted
FEV1/FVC normal

Exacerbation required oral steroid

0-1/Year

≥2/year

FEV1, forced expiratory volume in the first second; FVC, forced vital capacity; SABA, short-acting beta-agonist

Symbicort was used as an anti-inflammatory reliever. Its symptom-relieving
properties act as an incentive for patients
to take anti-inflammatory drugs when
they experience symptoms.
In SYGMA1, a similar study to the
aforementioned SYGMA2 study, 3,836
mild asthmatics were randomized to a)
regular steroid, b) reliever prn or c) Symbicort prn for 52 weeks. Symbicort prn
was found to be superior to “reliever prn”
in terms of “weeks with well controlled
asthma”, but inferior to “regular steroid”.6

“Anti-inflammatory
reliever” is non-inferior
to “regular steroid” for
exacerbation prevention
Both SYGMA1 and SYGMA2 trials found
that the use of “Symbicort prn” is as
good as “regular steroid” with respect
to prevention of severe exacerbation, but
at a much lower dose of steroid (17%
and 25% of the median daily dosage of
regular steroid group in SYGMA1 and
SYGMA2, respectively).
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Potential use of FeNO
as a marker to select
patients who may benefit
from regular steroids
Fractional exhaled nitric oxide (FeNO)
is produced by epithelial cells as part of
Th2-driven inflammatory response. It
is measured non-invasively by a single
breath test that takes 10 seconds.
As well as assisting in the diagnosis
of asthma, especially atopic asthma,
measurement of FeNO is a biomarker for
the presence of Th2/eosinophilic-driven
airway inflammation. High FeNO predicts
responsiveness to ICS in patients with
non-specific respiratory symptoms,7
cough or difficult asthma.8 Periodic
assessment of airway inflammation using
FeNO is also demonstrated to improve
asthma control, reduce overall exposure
to steroid and reduce exacerbation
compared with traditional monitoring (eg,
symptom, spirometry) in small studies.9
In this regard FeNO, being a noninvasive measurement of airway inflammation, has a potential role as a biomarker

for guiding treatment choice among mild
asthmatics. Nonetheless, whether FeNO
could be utilized in selecting patients of
mild asthma that will benefit from regular
steroid therapy or to optimize steroid dosage is still a proposition that needs to be
tested with further studies.
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T

he cancer burden worldwide is
projected to rise from 18 million
new cases in 2018 to 29.4 million in
2040.1 In particular, lung cancer incidence
is predicted to rise from 2.1 million in
2018 to 3.6 million in 2040.2 All nations
will be struggling to meet the demands
of increasing patient numbers and everincreasing treatment costs. Our battle
against cancer must combine improvements in treatment, prevention and early
detection, with greater emphasis on the
latter two strategies.

Assessing cancer risks
by precision medicine
at genomic & molecular
levels
Effective cancer prevention strategies
have proved to be highly beneficial,
including smoking cessation, vaccination

against oncogenic viruses, reduced exposure to environmental and occupational
carcinogens, and early cancer screening.
The modern concept for cancer prevention – precision medicine – is a prevention and treatment strategy that takes
individual variability into account.3
Cancer prevention by precision
medicine has been dramatically improved

microenvironment and immune factors)
plus the availability of a full array of
genetic tests (covering breast cancer,
lung cancer, melanoma, prostate cancer
and others), precision medicine now identifies high-risk individuals that were previously categorized as “low risk”.6 Patients
carrying cancer predisposition genes,
including both rare high penetrance and

by the recent development of human
genome sequencing technologies and
bioinformatics analyses. Research has
already revealed many abnormalities
at molecular levels that drive cancers,
showing that each cancer has its own
genomic signature. Although cancers are
largely a consequence of accumulating
genomic damage during life, inherited
genetic variations contribute to cancer
risk, sometimes profoundly.4
"Inherited genetic cancer risks
assessment" represents a new population stratification methodology that identifies the high-risk subgroups (the focus
of precision) for personalized cancer
prevention and early detection based on
the most recent advances in molecular
cancer genetics.5
In the past, an individual was
considered at high-risk if, despite age or
exposure, they had a heritable condition
(eg, Lynch syndrome), a family history
of cancer suggesting genetic susceptibility, or a personal history of cancer.
Subsequently, preventive interventions,
if available, would be recommended for
these high-risk individuals.
Precision medicine and genomic
technologies have taken this approach
to another level. With the advancement
in knowledge about tumourigenesis
(genetics, epigenetics, signalling, tumour

more common less powerful genes, can
now be identified with readily accessible
clinical genetic tests.
The use of aspirin for the prevention
of colorectal cancer is another example
of precision medicine. Aspirin use has
demonstrated efficacy for colorectal cancer prevention in older individuals aged
50–69 years.7 However in the Nurses’
Health Study and the Health Professional
Follow-up Study, an evaluation of two
prospective case–control studies found
the beneficial effect of aspirin was confined to individuals with the protective
single nucleotide polymorphism (SNP)
rs6983267 T allele and with positive
expression of WNT/cadherin-associated
protein β1 (CTNNB1 or β-catenin). Additionally, the T allele of rs6983267 was
associated with a reduced expression of
MYC oncogene. Taken together, aspirin
reduces β-catenin expression and inhibits
transcription and activation of the MYC
oncogene, thereby reducing the risk of
colorectal cancer.8 On the other hand, at
the same location in CTNNB1 the substitution to a G allele, rather than a T allele,
results in increased destruction complex
binding and may promote colorectal cancer progression. Similar associations of
reduced colorectal cancer risk have been
observed for the SNPs rs2965667 (TT)
in MGST1 and rs16973225 (AA) located
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near IL16.9 Evidence clearly implies that
cancer prevention should be precise and
individualized at molecular levels. Unfortunately, the integration of such molecular mechanisms for screening and early
detection of cancer is not widespread,
even though genomic classification of
various cancers may lead to improvements in cancer prevention strategies
and help identify high-risk individuals.10
Screening all newly-diagnosed
colorectal cancer patients for Lynch
syndrome, which is a hereditary cancer
syndrome, characterized by microsatellite
instability,11 identifies patients eligible for
immunotherapy.12 In addition, identifi-

Similarly, ctDNA and circulating tumour
cells (CTCs) can be isolated from plasma
or serum and assessed for molecular
alterations.17 Driver mutations have even
been detected in cfDNA in patients with
atypical adenomatous hyperplasia, preinvasive (premalignant) lesions of the lung,
which could be used for early detection
and to follow the effects of preventive
interventions.18 Morelli and colleagues
examined pre- and post-treatment
plasma from patients with metastatic
colorectal cancer and showed detectable
EGFR and KRAS mutations. Detection of
mutant EGFR after treatment correlated
with lower progression-free survival.17

medicine is now moving to the clinic with
additional gains and great promise, such
as identification of tractable molecular
targets, more sophisticated risk stratification strategies and algorithms, better
preclinical models, earlier detection of
premalignant lesions and early stage
cancers, new agents, rational development of combinatorial chemopreventive
interventions, and current availability of
14 FDA-approved drugs for application
to cancer prevention.23 All of this points
to a great opportunity to reduce cancer
incidence, morbidity, and mortality in the
near future.

cation of the proband will enable the
definition of those more likely to have a
hereditary cancer syndrome so they and
their at-risk family members can benefit
from intensive cancer surveillance and
consideration of risk-reducing interventions.13 Colorectal cancer survivors with
Lynch syndrome require intensive surveillance for additional primary tumours
and perhaps secondary prevention
interventions.

Using cfDNA, ctDNA, and CTCs for
the early detection of cancer has been
promising, yet there are several limitations to these techniques. The assay has
low sensitivity in detecting premalignant
or early stage disease due to low systemic quantity of the marker.16,19
Other issues, such as varying
expression between individuals, may
impact the reliability of tumour biomarkers. For instance, the biomarker of interest may not be specific to tumour cells
and could be produced by normal or noncancerous cells, may not be produced by
early lesions, or may not be produced by
all tumour cells.20
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A time of transformation
The clinical medical field has entered a
transformative period in cancer prevention. Increased understanding of the
pathogenesis of multiple cancer types
and rapidly-developing new medical technologies are providing unprecedented
opportunities to make a major impact on
the natural history of cancer.
Although there are opposing opinions about the current state of cancer
prevention science,21,22 we encourage
objectivity, discretion and a courageous
stance on the side of revolution, similar to
how the medical community embraced
numerous breakthroughs in medical
technologies in the past. Precision
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