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Epidemiology

T

he cancer statistics collected by the
Hong Kong Hospital Authority have
shown that 1 in 4 men and 1 in 5
women will develop cancer before the
age of 75. The lifetime risk of developing
lung cancer before 75 is 1 in 19 for men
and 1 in 40 for women.1 In Hong Kong,
lung cancer is the leading cause of cancer
death with approximately 3900 people
dying of lung cancer in 2013. It is the most
common cancer in men and the third
most common in women in Hong Kong.

What is the best diagnostic
method for lung cancer?
Both computed tomography (CT) scan
of the thorax and positon emission
tomography (PET)/CT scan can provide
information on the location of target lesions
for biopsy and the staging of the disease;
yet imaging alone does not provide tissue
diagnosis – tissue is the issue.
Suspicious
localized
swelling,
especially in the supraclavicular region,
provides the most accessible and
safe area for tissue diagnosis. Sizable
pleural effusion should be tapped under
ultrasound guidance for cytological study.
If abundant malignant cells are available,
molecular profiling can be carried out.
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Endobronchial
ultrasound-guided
transbronchial needle biopsy (EBUSTBNA), when compared with CT and PET,
has a higher sensitivity and specificity for
staging mediastinal and hilar lymph nodes
in patients with lung cancer.2 For suspicious mediastinal or hilar lesions, EBUSTBNA can simultaneously give pathological
diagnosis and lymph node staging. EBUSTBNA provides a full coverage to left
and right sides of the paratracheal, subcarinal and hilar area.3 According to a local
study, EBUS-TBNA had a 90% diagnostic
accuracy for malignancy; and 95% of the
malignant tissue extracted by EBUS-TBNA
was adequate for molecular profiling
(EGFR, ALK), which is the cornerstone of
targeted oral therapy. No serious complications were detected.4
If parenchymal lung lesion is the only
target for biopsy, either CT-guided needle
biopsy or bronchoscopic biopsy under
radial probe endobronchial ultrasound
with fluoroscopic guidance should be
considered. The diagnostic accuracy and
risk of pneumothorax is subject to the
location of the lesion, eg, whether it is
close to the central or peripheral region,
close to lung fissure or the diaphragm.

What should we do in the case
of a shadow on the lung?
Regarding a pulmonary nodule, the probability of malignancy depends on the
size, appearance and the background of
the patient (eg, smoking history and comorbidities). For a lesion of 4–8 mm in
size with benign radiological appearance,
interval low-dose non-contrast CT scan
is recommended.5,6 There are many
factors to consider and reaching a specific
diagnosis remains a significant challenge.
Therefore, the author recommends referral
to a specialist for any size of lung nodule,
as, regardless of the frequency of interval,
assessment and work-up with PET/CT
involves fully-informed consent. Whether
to proceed to non-surgical or surgical
biopsy is a matter of clinical judgment
given the determined pre-test probability.

What is the best treatment for
patients with NSCLC?
The best treatment for patients should
be tailor-made – known as “personalized
treatment”. Previously lung cancer was
classified into small cell lung cancer
(SCLC) and non-small cell lung cancer
(NSCLC); however, such simplified classification is not currently acceptable.
With the advanced diagnostic techniques,
laboratory support and innovation of multimodal treatment, personalized treatment
depends on the accurate staging (by
PET/CT and EBUS-TBNA), precise histology (eg, squamous, adenocarcinoma)
and molecular profiling (eg, EGFR, ALK),
in addition to patients' physical performance status. Pulmonary resection,
mostly under minimally invasive surgery,
provides the best chance for cure in early
stages without mediastinal lymph nodes
and metastatic lesion, in patients who are
medically fit. Combined chemoradiation
can be used for patients with malignant
lymph node at the mediastinum but
no metastasis, regardless of the EGFR
status. For patients with metastatic
disease, systemic first-line treatment with
targeted therapy (favourable mutation
positive) or chemotherapy (platinumdoublet combination) is beneficial.

Epidermal growth factor
receptor tyrosine kinase
inhibitors (EGFR TKIs)
In patients with known EGFR mutations
and stage IV NSCLC, first-line therapy
with an EGFR TKI is recommended
based on superior response rates and
toxicity profiles compared with chemotherapy. Conversely, EGFR mutationnegative patients treated with first-line
EGFR TKI perform poorly and it can, in
fact, be harmful. Combination therapy
with EGFR TKI and chemotherapy is not
recommended. Common toxicities with
EGFR TKI include rash, oral mucositis and
diarrhoea. Other rare but severe toxicities
comprise an increase in hepatic enzymes
and interstitial lung disease, the latter
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Figure 1. PFS following afatinib or gefitinib treatment
(by independent review)7

Figure 2. The activity of anti-PD-L1/anti-PD-1
PD-L1/PD-1 binding inhibits
T-cell killing of Tumour cell
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PFS, Progression-free survival, reviewed by an independent radiologist not involved with the case.

(interstitial lung disease) may be fatal.
However, it should be recognised that
most patients become resistant to EGFR
TKIs after 8–16 months of treatment.

Are there differences among
EGFR TKIs?
Gefitinib, erlotinib and afatinib are small
molecule inhibitors of EGFR mutations
(exon 19 deletion and exon 21 L858R).
Afatinib inhibits the entire HER family of
receptors. Recently, a head-to-head comparison of afatinib (second-generation)
versus gefitinib (first-generation) showed
that there was no difference in median
progression-free survival (PFS) – defined
as the time when half of the patients
have progressed (~11 months). Interestingly, for those patients who had not
progressed after the median PFS, they
were significantly more likely to remain
on afatinib than those taking gefitinib
as first-line therapy (Figure 1). Both the
objective response rate (70% vs 56%) and
the time to treatment failure also favoured
afatinib.7 More patients taking afatinib had
disturbing diarrhoea and rash while those
taking gefitinib experienced derangement
of liver function tests. The current data do
not support a mature conclusion in terms
of overall survival. However, some clinical
trials have shown that afatinib significantly prolonged median overall survival
in patients with exon19 deletion positive
tumours, but not in other EGFR mutation

positive subgroups when compared with
chemotherapy.8 Third-generation TKIs
will soon be available for patients with a
T790M mutation that has led to resistance
to first generation TKIs.

How many targets do we have
now?
Aside from the EGFR TKIs, other
molecularly defined subgroups include
EML4-ALK and ROS1 mutations, all of
which have effective molecular therapies
available. Many other potential targets
have been identified, including BRAF,
MET, RET, HER2; however, large-scale
clinical trials of products in relation to
these are yet to be defined.

Immunotherapy
Immunotherapy is regarded as the
fifth treatment option for NSCLC. Programmed death-ligand 1 (PD-L1) protein
(a checkpoint protein that suppresses
the immune response) is found on the
surface of some cancer cells and can
help avoid detection and subsequent
destruction by the immune system.
Drugs that block the PD-L1 protein, or the
corresponding PD-1 protein on immune
cells, aid the immune system in recognizing and attacking cancer cells (Figure
2). The US Food and Drug Administration
(FDA) approved the first immunotherapy
for lung cancer in March 2015. Nivolumab
(a monoclonal antibody against PD-1)
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was approved for metastatic squamous
NSCLC that has progressed after platinum-based chemotherapy. Pembrolizumab has been granted accelerated
approval by the FDA to treat patients
with metastatic NSCLC (all histologies)
with tumours that express PD-L1. It is
of note that treatment duration with this
novel therapy is not yet well defined and
subsequently drug cost is a real concern.
Common side effects of immunotherapy
include fatigue, decreased appetite,
shortness of breath and cough; while
severe side effects may involve the lungs,
colon, endocrine systems and GuillainBarré syndrome.

Conclusion
Personalized therapy based on staging,
pathological diagnosis, molecular profiling and physical performance is at
the forefront of treatment for NSCLC.
However, simply classifying lung cancer
into either small cell or non-small cell
can currently be considered to be inadequate. It should be highlighted that the
discussion in this article is not exhaustive
and may be considered to be simplified,
but of utmost importance is that a multidisciplinary approach in consultation with
specialists can ensure patients have the
most up-to-date treatment in an everevolving environment.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Streptococcus pneumoniae Infection:
Prevention is Better than Cure
those aged over 85 years.2
Invasive pneumococcal disease
(IPD) includes septicemia, meningitis
and bacteraemic pneumonia caused by
Streptococcus pneumoniae. In 2005, the
World Health Organization estimated that
IPD led to 1.6 million deaths annually, 0.7–
1 million of which were children <5 years
of age, mostly from developing countries.
In the developed world, such as Europe
and the United States, the annual
incidence of IPD ranges from 10–100 per
100,000 persons.3

Epidemiology

F

or many years, pneumonia has been
a leading cause of death in many
countries including Hong Kong. Data
from Centre for Health Protection (CHP)
have shown that since 2012, pneumonia
has overtaken heart disease to become
the second leading cause of death in
Hong Kong,1 with the death rate due to
pneumonia rising to 103.6 per 100,000
persons in 2014.
Welte et al reviewed the aetiology of
organisms causing community-acquired
pneumonia (CAP) in various European
countries and found that Streptococcus
pneumoniae was the leading cause of
CAP in all studied European countries.2
The incidence and mortality rate
of CAP has been shown to increase dramatically with age. In a Finnish study, the
incidence of CAP increased six-fold in
persons aged >75 years when compared
with those aged 30–44 years. In a UK
study, the case fatality rate increased
from 5% in those aged <65 to 47.2% in

Data from CHP, Hong Kong revealed
that the annual incidence of IPD ranged
from 1.7 to 2.5 per 100,000 from 2007 to
2014. Based on laboratory results from
the Hospital Authority, the average annual
incidence among children aged <2 years
and adults >65 years were both 7.7 per
100,000 during the period from 2000 to
2004.4

Drug resistance
in Streptococcus
pneumoniae
Antibiotic resistance in Streptococcus
pneumoniae is increasing worldwide,
primarily affecting beta-lactam and
macrolides (with a prevalence ranging
between 1% to 90% depending on the
geographic area). Low levels of penicillin
resistance are still observed in countries
of Northern, Central and Western Europe,
such as Germany and Austria. In contrast,
high rates are observed in France, Spain,
the US, Mexico, Africa and Asia including
Hong Kong.5 Macrolide resistance is on
a par with that of beta-lactam resistance,
and, given a recent study, Hong Kong,
Japan and Taiwan may have the highest
incidence of macrolide resistance
globally.5
Fluoroquinolone resistance has
begun to emerge in countries with a
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high level of antibiotic resistance and
consumption of beta-lactam and macrolide antibiotics.5 In Hong Kong, the
annual incidence of levofloxacin-resistant
Streptococcus pneumoniae peaked in
2001 with a rate of 11.7% and decreased
to 5.1% by 2007.16
In a study by the PROTEKT group,
penicillin resistance in communityacquired
respiratory
Streptococcus
pneumoniae isolates in Hong Kong
collected between 1999 and 2003 was
quoted as 57.1–64.3% and macrolide
resistance was 70–82.9%.6 In 1999, in 181
non-duplicate isolates of Streptococcus
pneumoniae from four regional laboratories
in Hong Kong, overall penicillin resistance
was shown to be 69.1% (MIC >0.06 μg/ml).
Resistance to ciprofloxacin (MIC >2 μg/ml),
levofloxacin (MIC >2 μg/ml) and trovafloxacin (MIC >1 μg/ml) was found to be
12.1, 5.5 and 2.2% respectively.7
For streptococcal pneumonia, a
meta-analysis concluded that penicillin
non-susceptibility was associated with a
higher short-term mortality rate in hospitalized patients after adjustment for age,
co-morbidities and severity of illness.8
However, a later report concluded that
an initial discordant monotherapy with
beta-lactams was not associated with an
increase in mortality or clinical or bacteriological failures.9
Intermediate
penicillin-resistant
Streptococcus
pneumoniae
(MIC
<2 μg/ml) can be treated with high-dose
amoxicillin, third-generation cephalosporin and respiratory fluoroquinolone
while highly resistant Streptococcus
pneumoniae (MIC >2 μg/ml) can be
treated with respiratory fluoroquinolone,
vancomycin and linezolid.10
In
pneumococcal
meningitis,
penicillin non-susceptibility has been
associated with poor outcome. Current
MAR 2016

Table. The worldwide prevalence of Streptococcus pneumoniae resistance to penicillin, macrolide and levofloxacin,
adapted from Van Bambeke F, et al.5
Country

Canada

USA

Study design

Resistance (%)

Study period

No. of isolates

Age groups

Specimen
diagnosis

Penicillin (I/R)a

Macrolideb

Levofloxacinc

1997–2002

6,991

Children and
adults

RTI

I: 14.6

R: 5.6

9.9

0.5}1.1

1999–2003

2,132

ND

CA-RTI

I: 10.6}8.8

R: 10.6}8.3

15.7}14.7

2002

2,539

Children and
adults

All sites

I: 8.5

R: 6.5

14

1999–2000

337

ND

CAP

2000–2003

31,001

Children and
adults

CA-RTI

I: 12.5}15.3

R: 26.3}20.2

29.4 (31-29.2)

1999–2003

1,145

ND

CA-RTI

I: 10.4}18.7

R: 32.6}28.7

30.6}35.4

2.7
3

2002–2003

1,817

ND

RTI, CSF, blood

I: 15.7

R: 18.5

29.5

2003–2004

1,479

ND

RTI

I: 18.7

R: 13.7

25.4

1999–2000

70

ND

CAP

1995–2001

265

Children and
adults

IPD

0.9

1.3

Asia-Far East
China

14.3
48 in <13y
30.9 in adults

63

1999–2003

260

ND

CA-RTI

I: 9.5}17.1

R: 0}4.9

50.8}68.3

Hong Kong

1999–2003

291

ND

CA-RTI

I: 1.4}8.6

R: 57.1}64.3

70}82.9

Japan

1994–2002

1,860

ND

1999–2002

1,752

ND

RTI

I: 19.8}28

R: 44.5}35.9

77.9}79.9

1999–2003

2,526

ND

CA-RTI

I: 19.8}26.9

R: 44.5}35

77.6}79.3

I: 6.3}0.5
R: 2.8}2

2001–2003

114

Adults

CAP

I: 57.9

R: 22.8

75.4

2002–2004

392

Children

CAP

I: 39.3

R: 52.3

79.1

Asian Russia 2001–2002

912

<5y

NPC

I: 9

R: 0.6

3.7

Taiwan

137

ND

CA-RTI

I: 8.8

R: 65.7

91.2

2003

3.8

1.2

0

a MIC 0.12–1 mg/L for intermediate strains and ≥2 mg/L for resistant strains, according to the CLSI guidelines, which were valid until mid-2007.
b Intermediate and resistant strains were counted together; erythromycin MIC = 0.5 mg/L for intermediate strains and ≥1 mg/L for resistant strains, according to CLSI guidelines.
c Intermediate and resistant strains were counted together; levofloxacin MIC = 4 mg/L for intermediate strains and ≥8 mg/L for resistant strains, according to the CLSI guidelines.
I, intermediate; R, resistant

guidelines on empirical treatment of bacterial meningitis recommend the addition
of vancomycin to third-generation cephalosporin in regions with emergent
penicillin or cefotazime non-susceptible
pneumococci.11
To avoid treatment failure due
to macrolide resistance, European
guidelines recommend that macrolides
should not be used as monotherapy for
the empirical treatment of CAP, especially
in areas with high resistance rates.10
Though fluoroquinolone-resistant
pneumococcal strains are emerging, the
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incidence is still low in most countries.
European guidelines advocate the consideration of respiratory fluoroquinolones
in regions with high-level resistance
towards first-choice agents or for patients
allergic to first-choice agents eg, penicillin.10

Pneumococcal vaccine
To
overcome
the
antibiotic
resistance of pneumococcal strains,
wise prescription is essential; however,
pneumococcal vaccination is an alternate
solution.

Currently there are two types of
pneumococcal vaccines, a 23-valent
pneumococcal polysaccharide vaccine
(23vPPV) and pneumococcal conjugate
vaccines (PCV).
A Cochrane review assessed the
efficacy and effectiveness of pneumococcal polysaccharide vaccines (PPV)
in preventing pneumococcal disease or
death in adults.12 A meta-analysis of the
randomized controlled trials found strong
evidence of PPV efficacy against IPD
with no statistical heterogeneity. There
was efficacy against all-cause pneumonia
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in low-income, but not high-income
countries, in either the general population or in adults with chronic illness.
PPV was not associated with substantial
reductions in all-cause mortality.12
Maruyama assessed the efficacy
of 23vPPV in preventing pneumonia and
improving survival in nursing homes
in Japan.13 Over 1000 nursing home
residents were randomly assigned to
either 23vPPV or placebo. The incidence
of all-cause pneumonia and pneumococcal pneumonia were significantly
lower in the vaccine group than in the
placebo group (55 per 1000 person years
vs 91 per 1000 person years; p<0.0006;
12 per 1000 person years vs 32 per 1000
person years; p<0.001, respectively).
Death from pneumococcal pneumonia
was significantly higher in placebo group
than in the vaccine group (35.1% vs 0%,
p<0.01).13

pneumococcal vaccine-naïve adults. It
was found that at 1 month, the opsonophagocytic activity titre in PCV13 group
was statistically higher than in 23vPPV
group leading the study investigators to
conclude that PCV13 induced greater
functional immune response than 23vPPV
for the majority of serotypes common to
both vaccine.20
In a randomized, double-blind,
placebo-controlled trial involving 84,496
adults ≥65 years of age in the Netherlands, patients were randomly assigned
to PCV13 or placebo.14 Vaccine-type CAP
occurred in 49 persons in PCV13 group
and 90 persons in the placebo group.
(vaccine efficacy 45.6%; p<0.001)
Vaccine-type non-bacteraemic and noninvasive CAP occurred in 33 persons in
the PCV13 group and 60 persons in the
placebo group (vaccine efficacy 45.0%;
p=0.007). Vaccine-type IPD occurred in

However, another retrospective
cohort study involving 47,365 individuals
aged ≥65 suggested that pneumococcal
polysaccharide vaccination was associated with a significant reduction in the
risk of pneumococcal bacteraemia but
a slight increased risk of hospitalization
for pneumonia. Pneumococcal vaccination did not alter the risk of outpatient
pneumonia
or
community-acquired
pneumonia requiring hospitalization.17
Due to the inconsistent efficacy
of polysaccharide vaccine in non-bacteraemic CAP and its ineffectiveness in
reducing the nasopharyngeal carriage of
pneumococcus, a newer vaccine would
be desirable.18
Pneumococcal conjugate vaccine,
PCV13 (Prevenar 13) has been approved
by the US Food and Drug Administration
(FDA) and European Medicines Agency
for use in adults. PCV13 has demonstrated immunological advantages when
administered as the first pneumococcal
vaccine for adults aged >50 years or
when administered to those previously
immunized with 23vPPV.19
A study compared the immune
response of PCV13 and the 23vPPV in

7 persons in PCV13 group and 28 persons
in the placebo group. (vaccine efficacy
75%; p<0.001). In conclusion, PCV13
was effective in preventing vaccine-type
pneumococcal, bacteraemic and non-bacteraemic CAP and vaccine-type IPD but
was not effective in preventing CAP from
any cause.

Pneumococcal
vaccination in Hong Kong
Based on the available evidence,
the Scientific Committee on Vaccine
Preventable Diseases (SCVPD) of CHP
Hong Kong incorporated the 7-valent
PCV (PCV7) in the Hong Kong Childhood
Immunization Programme for children
under 2 years of age since Sept 2009.15
The standard regimen includes a primary
series of 3 doses at 2, 4 and 6 months and
a booster dose at 12–15 months. PCV7
was later replaced by PCVs with greater
serotype coverage (PCV10 in Oct 2010
and PCV13 in Dec 2011) while the vaccination schedule remains unchanged.15
In Dec 2014, the SCVPD reviewed
the current evidence and recommended
the use of pneumococcal vaccination
for high-risk individuals aged 2–64 years
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and adults aged 65 years and above irrespective of their risk profile.
Pneumococcal vaccination will be
given to:
1. Persons aged 65 years or above with or
without additional high-risk conditions
2. Persons aged between 2–64 years and
with the following high-risk conditions:
a. History of IPD
b. Immunocompromised
states
including
asplenia,
HIV/AIDS,
primary immunodeficiency, immunodeficiency related to malignancy
and transplantation, immunodeficiency related to use of drugs or
steroids
c. Chronic disease including chronic
cardiac, pulmonary, liver or renal
disease, diabetes or CSF leakage
d. With cochlear implant
SCVPD recommended that high-risk individuals aged 2–64 should receive a single
dose of PCV13 followed by a single dose
of 23vPPV at least 2 months later. For
those who have already received 23vPPV,
PCV13 should be administered at least
one year later.
For adults aged ≥65 years, the
SCVPD recommended either a single
dose of PCV13 or a single dose of
23vPPV. For those with additional highrisk conditions, one time revaccination
may be considered 5 years after the first
dose depending on clinical judgement.
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Inhaler Therapy – Past and Present

I

nhalational therapy is currently the cornerstone of effective clinical treatment
for asthma, chronic obstructive pulmonary disease (COPD) and other airway
conditions. From the first hand-held glass
bulb nebulizer in 1903 to the multiple
options of dry power and aerosol inhalers
today, the development of inhaled therapy
for respiratory diseases mirrors the rapid
pace of advances in medical technologies.

Inhaled short-acting betaagonist (SABA) and shortacting anticholinergics
The introduction of pressurized metereddose inhalers (pMDI) to clinical use in
the 1950s marked the beginning of the
modern inhaler therapy era. Inhaled isoprenaline was the first effective inhaled
therapy for asthma, yet was marred by a
400% increase in young asthma deaths in
the 1960s due to its drug toxicities and the
fatal delay in seeking medical attention for
severe attacks. For over a decade, inhalers
were considered to be dangerous until the
broncho-selective inhaled salbutamol and
steroids were introduced. A study of 983

asthma patients established the safety of
SABA’s clinical use.1 Although inhaled salbutamol is currently the most commonly
prescribed bronchodilator drug, its use
as monotherapy should be reserved
for asthma with occasional daytime
symptoms and normal lung function.
Anticholinergics originated from
atropine release by burning of the roots
and stems of Solanaceae have been used
to treat obstructive respiratory disease
for hundreds of years in many cultures
worldwide. Inhaled ipratropium and
oxitropium are quaternary ammonium
compounds that are not absorbed from
the gastrointestinal tract and do not pass
the blood–brain barrier. Ipratropium has a
slower onset of bronchodilator action but
a longer duration of effect than SABA in
asthma. In COPD, ipratropium improves
baseline forced expiratory volume at
one second (FEV1). For severe COPD
patients, a combination of SABA and
an anticholinergic produces greater and
more sustained improvements in FEV1
than either drug alone and does not
produce tachyphylaxis over 90 days.2

requiring SABA for symptom control
more than thrice weekly. Some asthma
patients, especially smoking asthmatics,
have shown corticosteroid resistance.3
Inadequate doses of ICS leading to uncontrolled atopic airway inflammation
is clinically detectable by an increase in
fractional exhaled nitric oxide (FeNO).4
Patients with COPD have a poorer
response to ICS compared with asthma
patients. High-dose ICS reduces exacerbations (20–25%) in severe COPD;
however, it does not slow disease
progression or reduce mortality, and may
increase the rate of pneumonia, which is
not observed among asthma patients.5,11

Systemic corticosteroids are a well-known
effective therapy for asthma, although
their adverse effects can be equally wellrecognized. Research into safer administration of steroids led to the clinical
introduction of inhaled beclomethasone
dipropionate (BDP) in 1970s. The pronounced value of ICS in asthma in reducing
symptoms, diurnal airway variation, exacerbations, mortality and improving lung
function were soon apparent. Inhaled BDP
400 μg has the equivalent effects of
7–8 mg oral prednisolone, such that oral
prednisolone can be withdrawn in many
asthma patients by equivalent dosages.
Adrenal suppression was observed for
BDP at 1.5 mg daily. ICS is now first-line
therapy for all persistent asthma patients

Salmeterol was the first LABA introduced
in the late 1980s with bronchodilating
action of up to 12 hours. Adding LABA to
the therapy of poorly controlled asthma is
more effective than increasing the dose
of ICS.6-7 The combination of LABA and
ICS represents one of the major advances
in asthma treatment for patients whose
asthma is uncontrolled by ICS alone.
Rapid-onset formoterol is as effective as
SABA as a reliever medication for asthma.8
For COPD, formoterol and salmeterol
significantly improve lung function,
dyspnea, quality of life and exacerbations.
The combination of ICS and LABA is a
more effective therapy for COPD than
the individual components, and has demonstrated a reduction in mortality with

Budesonide has comparable antiasthma effects as BDP at equal doses,
whereas fluticasone propionate (FP)
appears to be approximately twice as
potent. FP, budesonide, mometasone and
ciclesonide have less systemic side effects
than BDP, triamcinolone and flunisolide.
ICS appear to be safe for pregnancy,
delivery and for the foetus, although no
controlled studies have been performed.

Inhaled long-acting
Inhaled corticosteroid (ICS) beta-2-agonists (LABA)
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Figure 1. Available inhaler devices for patients with asthma

Figure 1A. Pressurized metered device inhalers (pMDI)

a number needed to treat of 36, at the
price of increased risk of pneumonia.9,10,12,13
Indacaterol is a potent once-daily LABA;
however, it causes coughing which can
be worrying for patients.14 Olodaterol is a
rapid-onset once-daily LABA that improves
lung function (FEV1 by 134 ml), dyspnea,
quality of life, exercise duration and reduces
rescue medication use in COPD.15-17 Furthermore, vilanterol has also been shown
to improve lung function in COPD.
LABA monotherapy was associated
with a small increase in asthma mortality, although the excess deaths which
have been reported appear to be related
to underuse of ICS.18 Regular or frequent
LABA use without ICS is thus strongly
discouraged in asthma patients. LABA, if
used properly as an add-on to ICS, can be
considered a safe and effective treatment.

Inhaled long-acting
muscarinic antagonists
(LAMA)
Tiotropium, a highly selective M1 and M3
antagonist, has been available since 2000
and was the first-available LAMA. The action
of prolonged binding at the M3 receptors
results in a once-daily bronchodilator
regime. Tiotropium improves lung function
(FEV1 by 12%), breathlessness, quality
of life, exercise tolerance, and reduces
exacerbations (by 20–24%) in COPD.19-22
A meta-analysis of 22 studies concluded
that tiotropium significantly reduced severe
exacerbations and respiratory deaths in
COPD.23 Aclidinium (duration of action
12 hours) and glycopyrronium seem to
have similar effects on lung function and
MAR 2016

Figure 1B. Dry powder inhalers (DPI)

Figure 1C. Soft mist inhaler

breathlessness as tiotropium.24 However,
compared with the wide breadth of clinical
experience of tiotropium – over 40 million
patient years, less outcome data are
available for the new LAMA. Recently it
was noted that tiotropium improves lung
function (FEV1 up to 154 ml) and disease
control (by 31%) and reduces severe exacerbation (by 21%) in moderate to severe
asthma.25 The addition of tiotropium is now
indicated for adult asthma patients with
disease uncontrolled by the combination
of ICS and LABA. Combining formoterol
and tiotropium has a bigger impact on
FEV1 than the individual components for
COPD, whereas combining ICS, LABA
and tiotropium improves lung function and
quality of life and may further reduce exacerbations.26,27

Inhaler devices
An ideal inhaler device should be easy to
use, robust, preferred by patients, provide
effective drug delivery and be suitable for
patients with a range of disease severity.
Pressurized metered dose inhaler (pMDI)
can be used in patients with low inspiratory
flow rate but requires coordination (Figure
1A). Dry powder inhalers (DPI) do not
require coordination but a higher inspiratory
flow rate is needed (Figure 1B). For patients
finding pMDI difficult to use, breathactivated or spacer devices are available.
Particle deposition from DPI tends to be
more central as compared with pMDI.28
When daily doses of BDP ≥800 µg daily
are needed, a large volume spacer device
should be used with pMDI and mouth
washing with a DPI in order to reduce

local side effects. As combination therapy
becomes mainstream treatment for asthma
and COPD, various ICS, LABA and LAMA
combinations in pMDI and DPI are available
for clinical use. Recently, a soft mist inhaler
(Respimat®) was introduced featuring long
aerosol dispersion duration (easier to inhale
and coordinate), lower aerosol velocity (less
buccal and pharyngeal depositions), higher
fine-particle fraction (increased peripheral
lung deposition), and relative independence
of inspiratory flow rate (Figure 1C). The
LABA olodaterol and LAMA tiotropium are
available in such soft mist inhalers.
Many inhaled medications are
available as nebulizer solutions for patients
with low inspiratory flow rates. However,
there is little evidence of their benefit over
other devices, and clinical use depends
on local preference, availability and price.
Nebulized treatment should only be continued if there is clear symptomatic benefit
that cannot be achieved by other alternatives. Use of anticholinergic solutions
with a facemask have been reported to
precipitate acute glaucoma.

The future
Inhaled medications form the foundation
of modern treatment for a large number
of respiratory patients based on vast
experiences and evidence in the past few
decades. Novel LABA and LAMA agents
are under development and will certainly
continue to change the landscape of
respiratory disease management in the
near future.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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significantly larger cross-sectional area at
multiple levels of the airway than women,8
and healthy women have narrower upper
airways than men in both the sitting and
the supine positions.9 In subjects with
OSA, women have a significantly smaller
upper airway at the level of the oropharynx
than men, even after adjusting for height.10
Mandibular movements also decrease the
pharyngeal and oropharyngeal junction
cross-sectional area in men but not in
women.11 In general, men tend to have
more severe and predominantly positiondependent OSA than women.12 These
findings suggest that there are functional and structural differences in the
airway during sleep between men and
women, and women appear to have more
favourable upper airway mechanics.

O

bstructive sleep apnoea (OSA) is the
most common form of sleep-disordered breathing that has emerged
as a major health issue. It is a chronic condition of abnormal breathing during sleep,
attributed to anatomical and functional
abnormalities of the upper airway, resulting
in cycles of intermittent hypoxia and sleep
fragmentation.1 The adult prevalence of OSA
ranges from 2 to 10% in various ethnic populations,2 and it may affect more than 10%
of the population over the age of 65.3 OSA
is more common in men, occurring approximately 2 to 3 times more frequently than in
women,4 although obesity and menopause
are factors that reduce the gender difference.5,6 It has been reported that there
are gender differences in the upper airway
function, respiratory stability, demographic
factors, symptom presentation, functional
status, co-morbidities, health care utilization
and therapeutic management of OSA.7

Upper airway anatomy
and function
In

healthy
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subjects,

men

have

a

Clinical presentation

Respiratory stability is determined by
the efficiency of gaseous exchange and
responsiveness to peripheral and central
chemoreceptors. It has been suggested
that the chemical control center is more
unstable in subjects with severe OSA
compared with those with milder OSA.13
Loop gain is a measure of an
individual’s susceptibility to periodic
breathing. There are many components to
be incorporated in order to determine the
stability of the respiratory control system
in humans. In subjects with OSA, when
both apnoea hypopnoea index (AHI) and
body mass index (BMI) were matched,
the loop gain did not show any difference
between men and women, indicating
that respiratory control stability was less
important than upper airway collapsibility
in the pathogenesis of the disease.14

Forty percent of women versus 20% of
men with an AHI >15 did not report any of
the classic OSA symptoms.17 Women may
feel similar symptoms to men but they
often present with vague and non-specific
symptomatology. In a Swedish study of
women with OSA, it was reported that
they tended to have more general daytime
symptoms than men, but it was unclear
if these were affected by their daily work
or other social habits.18 It appears that
although women who have OSA seek
medical advice, their physicians do not
suspect OSA due to the non-specific
symptoms, and often miss the diagnosis,
which can compound the problem.
When comparing age, women
have less severe apnoea at all ages.19
In a recent retrospective large-scale
study of over 23,000 subjects who were
assessed by overnight polysomnography,
70% of them had an AHI >10. Men had
consistently higher AHI than women and
OSA severity was associated with age
in a linear relationship for both genders.
Obesity and snoring were significant predictors of OSA in both genders.20

Sleep architecture

Metabolic profile

Women had longer sleep latencies,
greater amounts of slow wave sleep, and
fewer awakenings during the sleep study
night than men, even though there were
no differences in age, respiratory disturbance index or oxygen saturation.15 In

Obesity is the major risk factor for OSA
and women with OSA have been found
to be more obese than men with the
same severity of OSA.8 Clinical trial data
have demonstrated that when men and
women are matched for BMI, men are

Respiratory control
stability
Introduction

addition, women tended to have milder
OSA which occurred mainly during rapid
eye movement (REM) sleep, in contrast
to men who had more severe OSA which
was position dependent.12 In a large-scale
Greek study of OSA subjects, men had a
higher AHI than women in non-rapid eye
movement (NREM) sleep, and there was
no significant difference in REM sleep.
Women also appeared to have clustering
of respiratory events during REM sleep
when compared with men who had mainly
NREM obstructive events.16
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likely to suffer from more severe OSA.8,16
In the Cleveland Family Study, gender was
one of the significant predictors of AHI but
waist/hip ratio reduced the odds ratio for
gender by approximately 35%, indicating
that some of the association between
gender and sleep-disordered breathing is
mediated by body fat distribution.21 In the
Wisconsin Sleep Cohort Study, the waist/
hip ratio and neck circumference, not BMI,
increased the risk of developing OSA, and
the risk was similar between genders.22
OSA is highly associated with
metabolic syndrome – a cluster of cardiovascular risk factors in association
with visceral obesity.23 A recent study
categorized over 500 subjects with suspected OSA into three groups: Controls,
mild-moderate OSA and severe OSA. With
reference to the gender-specific analyses,
they found that BMI, waist circumference
and the diagnosis of metabolic syndrome
were associated with the AHI in men; by
contrast, only hip and neck circumferences

were associated with the AHI in women.
In those with metabolic syndrome, waist
circumference was the only significant
factor associated with OSA in both men
and women, not affected by gender.24
These findings indicate that there are likely
gender-related interactions between OSA,
obesity and metabolic abnormalities in our
complex human biology.

American Academy of Sleep Medicine.27
There are very little data examining the
difference in efficacy of MAS between
men and women with OSA. Surgical intervention is only recommended for select
patients, and long-term post-operative
data have not been promising in clinical
studies.

Treatment implications

The prevalence of OSA is higher in men
than women in different ethnic populations worldwide. Gender differences
in anatomical structures, ventilatory stability, sleep pattern, symptomatology
and hormones are likely to contribute to
the pathogenesis of OSA. Women tend
to present with atypical symptoms, and
OSA is under-diagnosed in women. OSA
is indeed a multifactorial disease with
complicated pathophysiological cascades
between men and women.

Continuous positive airway pressure
(CPAP) is the standard treatment of OSA.
It acts as a pneumatic splint of the upper
airway to keep it patent during sleep. It has
been demonstrated that men with OSA
require higher levels of CPAP pressure
than women, even after adjusting for the
severity of OSA,25 and they also have better
CPAP adherence in the long term.26 Mandibular advancement splint (MAS) is an
alternative treatment option for subjects
with mild to moderate OSA who do not
tolerate CPAP, as recommended by the

Conclusions

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