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Novel Faecal Bacterial Markers for Colon 
Cancer and Polyp Detection

 
  

  

Colorectal cancer 
screening
Colorectal cancer (CRC) was the second 
most common cancer and leading cause 
of cancer deaths in Hong Kong in 2019, 
with 5,556 patients developing the dis-
ease and 2,174 patients dying from it that 
year.1 CRC is a preventable disease and 
is treatable if detected in the early stage. 
Therefore, the Hong Kong Government 
initiated CRC screening in 2016 for citi-
zens aged between 50 and 75 years via 
faecal immunochemical test (FIT); those 
who test positive are referred for a colon-
oscopy examination.

However, the various screening 
methods have limitations. For example, 
the sensitivities of FIT for identifying 
non-advanced adenoma (NAA), advanced 
adenoma (AA) (>10 mm) and early-stage 
CRC are around <10%, 30% and 60%, 
respectively. Even with the more sensitive 
stool DNA test, the reported sensitivities 

for NAA and AA are <18% and 42%, 
respectively.2

Invasive tests also have intrinsic 
problems. For example, computed 
tomography (CT) colonography has a 
sensitivity for detection of AA of 59–85% 
and a perforation rate of 5 per 10,000 
cases; despite standard colonoscopy’s 
high sensitivity for detecting large polyps 
(98%), it carries a perforation rate of 2 
per 1,000 cases and failure rate ranging 
from 2–10%.3 In a recent meta-analysis of 
eight studies including more than 5,000 
patients, the adenoma detection rate 
(ADR) was at most 49.8%,4 and a sys-
tematic review of six studies calculated 
the pooled miss rate with colonoscopy 
as 22% for polyps, 26% for adenomas of 
<5 mm and 13% for adenomas of 5 to 
10 mm.5 This indicates that colonoscopy 
is not yet a perfect examination for polyp 
disease. 

Therefore, more sensitive non-
invasive tests are needed to identify 
at-risk individuals who should undergo 
invasive colonoscopy in order to increase 
the diagnostic yield and lower the total 
complication rate. 

Faecal microbiota and 
CRC
The rapid increase in the prevalence 
of CRC over recent decades is hard 
to explain. Despite efforts in whole-
genome sequencing and genome-wide 
association studies, genetic factors and 
heritability may account for up to 35% of 
all CRCs, and only about 5% of cancers 
occur in the setting of a known genetic 
predisposition syndrome.6 Other lifestyle, 
diet and environmental factors likely play 
a major role in the pathogenesis of CRC.

It is well known that infection-
associated inflammation processes may  

enhance carcinogenesis in affected 
organs, such as seen with liver cancer 
due to chronic viral hepatitis and gastric 
cancer due to Helicobacter pylori-related 
chronic gastritis. There is emerging evi-
dence to indicate that microbial dysbiosis 
in the gut could induce chronic colonic 
inflammation or DNA mutation to pro-
mote the development of CRC. Several 
studies have shown that bacteria, includ-
ing Bacteroides fragilis and a strain of 
Escherichia coli, may promote colorectal 
carcinogenesis.7–9 Other studies demon-
strated that Fusobacterium nucleatum 
(Fn) is more abundant in human CRC 
tissues, and it can potentiate intestinal 
tumourigenesis through recruitment of 
infiltrating immune cells and via activa-
tion of ß-catenin signalling.10,11 Another 
study reported that Peptostreptococcus 
anaerobius (Pa) may also be involved in 
CRC tumourigenesis.12 

Therefore, it is postulated that the 
gut microbiome of CRC patients differs 
from that of healthy people. Recent 
studies have compared the metagenomic 
profile of CRC patients’ faecal microbi-
omes with normal controls to reveal the 
'diseased' bacterial pattern in patients 
with colorectal adenoma and CRC. An 
analysis of raw sequence and metadata 
from nine studies (total patients: 195 
CRC; 79 adenoma; 235 controls) identi-
fied Fusobacterium and species within 
the genera Parvimonas, Porphyromonas 
and Parabacteroides as being associated 
with adenoma and CRC.13

Studies on microbiome-
related colonic adenoma 
and CRC
In a Hong Kong cohort of 309 patients (104 
CRC cases, 103 AA cases, 102 controls), 
faecal microbial markers were studied by 
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quantitative polymerase chain reaction 
(PCR) for Fn, Pa and Parvimonas micra 
(Pm).14 The levels of all three markers were 
significantly higher in patients with CRC 
than in controls (p<0.001). Furthermore, 
Fn levels were higher in patients with AA 
than in controls (p=0.022). Using the Fn 
marker in combination with FIT provided 
superior sensitivity (92.3% vs 73.1%; 
p<0.001) and area under the receiver 
operating characteristic curve (AUROC) 
(0.95 vs 0.86; p<0.001) than stand-alone 
FIT in detecting CRC in the same patient 
cohort. This combined test also increased 
the sensitivity (38.6% vs 15.5%; p<0.001) 
and AUROC (0.65 vs 0.57; p=0.007) for 
detecting AA versus FIT alone. These 
results were validated in an independent 
cohort (N=181: 23 CRC cases; 62 AA 
cases; 96 controls) (p=0.0014 for CRC 
and p=0.031 for AA, respectively).14

In another study from Hong Kong 
(170 CRC cases, 97 adenoma cases and 
200 controls) that also included a Shanghai 
cohort (33 CRC cases and 36 controls), fae-
cal metagenomic analysis again showed 
a significantly increased abundance of Fn 
in adenoma patients relative to healthy 
controls.15 Significant elevations were 
also noted for Fn, Clostridium hathewayi 
(Ch) and one undefined species (m7), 
and reduced levels of Bacteroides clarus 
(Bc) and Roseburia intestinalis (Ri) were 
observed, in CRC patients compared with 
controls. Fn showed good performance 
in discriminating CRC from controls, and 
the combination of four markers (Fn, Ch, 
m7-Bc) further improved diagnostic abil-
ity. Adding FIT results to the four marker 
combination increased performance for 
CRC detection, providing a sensitivity of 
92.8% and specificity of 81.5%.15

Interestingly, a study of 781 cases 
(218 advanced CRC cases, 109 early 
CRC cases, 212 adenoma cases and 242 
controls) found a significant stepwise 
increase in Clostridium symbiosum 
(Cs) levels in adenoma, early CRC and 
advanced CRC cases. When combining 
Cs, Fn abundance with FIT and carci-
noembryonic antigen (CEA) tests, the 

AUROC in predicting CRC of all stages 
was 0.876.16

Studies on novel faecal 
bacterial markers for 
colonic adenoma and 
CRC
A metagenomic study of faecal 
samples from 74 CRC patients and 
54 controls from Hong Kong revealed 
significant associations between Fn, 
Pm, Peptostreptococcus stomatis and 
Solobacterium moorei and CRC.17 Twenty 
gene markers were identified to differen-
tiate CRC from control microbiomes. Of 
these, four were further validated in a 
cohort from Denmark (16 CRC cases and 
24 controls), Austria (41 CRC cases and 
55 controls) and France (53 CRC cases 
and 61 controls). Quantitative PCR test-
ing showed that the abundance of two of 
the four gene markers (butyryl-CoA dehy-
drogenase from Fn and RNA polymerase 
subunit β from Pm) could clearly separate 
CRC microbiomes from controls; this 
result was validated in another local Hong 
Kong cohort (47 CRC cases and 109 
controls).17

More recently, a new Lachno-
clostridium gene marker (labelled 
“m3”) was assessed in the diagnosis of 
colorectal adenoma in two independent 
Asian cohorts including 1,012 subjects 
(274 CRC cases, 353 adenoma cases and 
385 controls).18 Metagenomic analysis of 
faecal samples showed m3, Fn and Ch 
to be significantly enriched in adenoma 
cases. Faecal m3 and Fn levels increased 
stepwise from normal to adenoma to 
CRC (p<0.0001). Faecal m3 may perform 
better than Fn in distinguishing adenoma 
from controls (AUROC: m3=0.675 vs 
Fn=0.620; p=0.09), while Fn performed 
significantly better in diagnosing CRC 
(AUROC: Fn=0.862 vs m3=0.741; 
p<0.0001). At 78.5% specificity, m3 and 
Fn showed sensitivities of 48.3% and 
33.8% for adenoma, and 62.1% and 
77.8% for CRC, respectively. In a subgroup 
tested with FIT (n=642), m3 performed 
better than FIT in detecting adenoma: 

sensitivities for NAA and AA were 44.2% 
and 50.8% by m3 (specificity, 79.6%) 
versus 0% and 16.1% by FIT (specificity, 
98.5%), respectively. Combining with FIT 
improved the sensitivity of m3 for AA to 
56.8%. The combination of m3 with Fn, 
Ch, Bc and FIT performed best for diagnos-
ing CRC (specificity, 81.2%; sensitivity, 
93.8%). The abundances of both Fn and 
m3 were not associated with gender, 
CRC staging, lesion location or body mass 
index. Multivariate analysis showed that 
Fn and m3 were significantly associated 
with CRC and adenoma diagnosis, as was 
Fn with age. The four markers combined 
showed higher sensitivities than FIT for 
stage I–III cancers but not late stage IV. 
Combining the four markers and FIT signifi-
cantly increased sensitivity over FIT alone 
for stage I–III cancers, and also enhanced 
the detection rate for stage IV cancers.18

Screening CRC by faecal 
bacterial genetic markers
The diagnostic ability of faecal bacterial 
genetic markers was tested in a recent 
study of 676 subjects (210 CRC cases, 
115 AA cases, 86 NAA cases, 265 non-
neoplastic controls).19 In the study group, 
there were 241 symptomatic subjects 
(177 CRC cases, 14 AA cases, 50 non-neo-
plastic controls) and 435 asymptomatic 
subjects (33 CRC cases, 101 AA cases, 86 
NAA cases, 215 non-neoplastic controls) 
who all had undergone a colonoscopy 
study. Exclusion criteria included (i) use of 
antibiotics within the past 3 months, (ii) 
on a vegetarian diet, (iii) had an invasive 
medical intervention within the past 3 
months and (iv) had a past history of any 
cancer or inflammatory disease of the 
intestine. Faecal samples were collected 
before or 1 month after colonoscopy. 
Faecal abundances of Fn, m3, Bc and 
Ch were quantified by quantitative PCR. 
The combined score of the four microbial 
markers (4Bac) and diagnostic prediction 
were determined by scoring model. The 
result of FIT with a cutoff value of 100 
ng Hb/mL was added to the prediction 
model.19 
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The study showed 4Bac had similar 
sensitivity in detecting CRC (85.3% 
vs 84.9%) and AA (35.7% vs 38.6%) 
in symptomatic versus asymptomatic 
subjects, respectively. In contrast, FIT 
detected more CRC (72.1% vs 66.7%) 
and AA (28.6% vs 16.8%) in symptomatic 
than asymptomatic patients, respectively. 
Focusing on the asymptomatic cohort, 
4Bac was more sensitive for diagnosing 
CRC and AA than FIT (p<0.001), with 
lower specificity (83.3% vs 98.6%, 
respectively). FIT failed to detect any 
NAA compared with 4Bac (0% vs 
41.9%; p<0.0001). Combining 4Bac 
with FIT improved the sensitivities for 
CRC (90.9%) and AA (48.5%) detection. 
The microbial markers showed a posi-
tive predictive value (PPV) of 89.7% for 
CRC plus AA and a negative predictive 
value (NPV) of 47.8% for non-neoplastic 
controls in the symptomatic group; the 
corresponding results for non-neoplastic 
controls in the asymptomatic group were: 
PPV, 74.1% for CRC, AA plus NAA; NPV, 
60.5%.19

The M3CRCTM, developed by The 
Chinese University of Hong Kong, is the 
world first faecal bacterial genetic marker 
test using 4Bac and haemoglobin to 

predict the presence of colonic adenoma 
and CRC, and also colorectal adenoma 
recurrence (Figure). To correctly prepare 
to take a stool sample and ensure the 
accuracy of the test, a patient must:  
(1) maintain a regular diet for 2 weeks;  
(2) avoid antibiotics for 4 weeks; and (3) 
avoid probiotics for 4 weeks. Furthermore, 
a sample should not be collected when 
the stool is watery due to diarrhoea or 
when there is bleeding from haemor-
rhoids or menstruation.20

Conclusion
Novel faecal bacterial markers can be 
used to screen asymptomatic subjects 
for colorectal adenoma and CRC with 
improved sensitivity over conventional 
FIT. However, symptomatic patients sus-
pected to have CRC should be referred 
for colonoscopy examination regardless 
of microbial marker levels. New faecal 
bacterial markers may be discovered with 
research involving larger sample sizes and 
multinational studies. In addition, a new 
scoring algorithm is needed to improve 
the diagnostic performance of the faecal 
bacterial markers in larger cohorts of 
asymptomatic subjects that represent 
the real-world screening scenario.
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Age Strategy for Colorectal Cancer 
Screening in Average-Risk Populations: 
Insights From US Recommendations

  
 

Introduction
Colorectal cancer (CRC) is the third 
leading cause of cancer death in the 
United States (US).1 CRC screening has 
been proven effective in reducing CRC 
incidence and mortality, yet the optimal 

age to start screening remains contro-
versial as newer evidence points toward 
a younger age of CRC onset on a global 
basis.2 Therefore, the development of 
scientific and efficient screening strate-
gies, especially based on the starting age 
for screening, is of great importance. This 
review provides a brief summary of CRC 
screening guidelines and recommenda-
tions published in the past 5 years that 
included the age of onset for screening 
and recommendations for people aged 
75–85 years. 

Starting age for CRC 
screening
In recent years, the incidence of CRC 
has been increasing significantly among 
young people. In the US, the incidence 
of CRC in adults aged 40–49 years 
increased by about 15% from 2000–2002 
to 2014–2016.3 This was accompanied 
by a rapid rise in CRC-related premature 
deaths. As a result, whether the initial 
screening age should be advanced in an 
average-risk population has become an 
important focus.
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Over the past 5 years, guidelines 
have made different recommendations 
about whether the age for CRC screening 
should be lowered from 50 to 45 years 
(Table 1). In 2017, the US Multi-Society 
Task Force (MSTF) explicitly recom-
mended that screening should com-
mence at age 45 for African Americans, 
given the higher overall incidence and 
younger average age of onset of CRC 
among African Americans than other 
races.4–6 The American Cancer Society 
(ACS) also recommended that screening 
should start at age 45 for individuals who 
are in good health. Although the expected 
benefits of screening are lower for people 
aged 45–49 years than those aged 50 
years and above, the benefits for reduction 
of CRC prevalence and mortality in the 
younger group still outweigh the potential 
harms of screening.7 In 2021, the US 
Preventive Services Task Force (USPSTF), 

Table 1. Starting age for CRC screening in average-risk populations in US-based statements.

Starting age Source Publication year Remarks

45 years MSTF4 2017 If African American

ACS7 2019

USPSTF8 2021

50 years MSTF4 2017 If not African American

NCCN11 2020

ACS, American Cancer Society; CRC, colorectal cancer; MSTF, US Multi-Society Task Force; NCCN, National Comprehensive Cancer Network; USPSTF, US Preventive Services Task Force

Table 2. Screening strategies for CRC in average-risk elderly people aged 75–85 years in US-based statements.

Actions Source Publication year Strategies

Screen MSTF4 2017 Individuals not previously screened should be considered, according to 
their age and comorbid conditions

ACS7 2019 Taking individual health status, screening history, personal 
preferences and life expectancy into consideration

USPSTF8 2021 Selectively screen considering overall health, former screening history 
and preferences

Don't screen MSTF4 2017 With recent negative screening results, particularly colonoscopy

Not specified NCCN11 2020

ACS, American Cancer Society; CRC, colorectal cancer; MSTF, US Multi-Society Task Force; NCCN, National Comprehensive Cancer Network; USPSTF, US Preventive Services Task Force 

which has a major influence in the field of 
cancer screening, officially recommended 
starting CRC screening at 45 years of age.8

However, some other guidelines 
still follow the 2016 USPSTF guideline 
and recommended 50 as a starting age 
for CRC screening. This was mainly 
supported by the prediction results of 
ACS and USPSTF models, although the 
strength of evidence is a major concern. 
Besides, allocating the limited screening 
resources to the 45–49-year age group 
may result in a greater shortage amongst 
the population at higher risk.9 Moreover, 
younger individuals could be more reluc-
tant to undergo screening.10 According 
to MSTF guidance published in 2017, the 
recommended starting screening age in 
people other than African Americans is 
50 years.4 The National Comprehensive 
Cancer Network (NCCN) stated in 2020 
that screening is not recommended in 

asymptomatic individuals aged 45–49 
years due to a lack of supporting research 
evidence. However, if there are suspi-
cious symptoms, such as iron-deficiency 
anaemia, rectal bleeding or changes in 
bowel habits, a clinical workup should 
be conducted immediately.11 Overall, the 
current expert consensus positively con-
siders the possibility of starting screening 
at the age of 45, and an earlier screening 
age could be a trend in the future. More 
research should be conducted to provide 
solid scientific evidence for initial screen-
ing at earlier ages.

Elderly people aged 
75–85 years
Most guidelines and recommendations 
suggest that screening should be care-
fully and selectively recommended in 
the elderly aged 75–85 years (Table 2). 
Such practice could offer more benefits 
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from screening and avoid potential harms 
of screening. On an individual basis, 
whether screening is recommended 
should be based on a wide range of 
factors tailored to each person. The 
USPSTF and ACS consider factors such 
as general health, screening history 
and personal preferences, which could 
be included in shared decision-making 
processes with our patients. Screening 
benefits are greater for individuals who 
have never been screened. The individu-
als most suitable for screening are those 
in good fundamental condition, as they 
are in good health and could receive 
appropriate treatment if diagnosed via 
screening. Individuals without underly-
ing diseases that could lead to serious 
morbidity and mortality have a longer life 
expectancy, thus realising the benefits of 
screening for extending life expectancy. 
Given the vulnerability of this age group, 
colonoscopy complications are generally 
regarded as an important potential risk 
of screening. If screening is to be con-
ducted, methods other than colonoscopy 
should be considered as the first choice.7,8 
MSTF guidelines suggest considering 
screening for individuals aged 75–85 
years if they have never been screened, 

while taking into account the individual’s 
age and comorbidities. If previous 
screening results are negative, especially 
colonoscopy results, further screening is 
not indicated.4 The NCCN guidelines do 
not specify screening strategies for older 
adults, suggesting that more research 
and evidence are needed.

Thus, recommendations for the 
elderly regarding the appropriate age of 
screening onset vary at the population 
level. Instead, personalised decisions 
are warranted based on health status, 
screening history, personal subjective 
preference and other factors to inform 
screening and obtain a most favourable 
benefit–risk profile.

Conclusion
In the past 5 years, CRC screening 
guidelines and recommendations in the 
US have been updated with improved 
strategies for screening age. The major-
ity of guidelines and recommendations 
positively considered extending the 
screening age to 45 years, which may set 
a future trend toward lowering the recom-
mended starting age for CRC screening. 
For people aged 75–85 years, most 
guidelines and recommendations advise 

selective use of screening and person-
alised decisions based on the individual’s 
specific situation, including the presence 
of comorbidities, screening history and 
patient preference. In sum, optimisation 
of the screening age strategy will further 
improve the benefit-to-harm ratio and 
move toward more scientific and efficient 
CRC screening programmes.
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Clinical Pearls in Asthma Management and 
GINA Guidelines Updates

 

 

Clinical vignette
A 58-year-old, non-smoking male pre-
sented with a chronic cough of 2 years. 
He had a history of rhinosinusitis and nasal 
polyposis 2 years prior. Despite a slight 
improvement after nasal polypectomy, his 
cough persisted and was generally noc-
turnal, waking him at 1:00–2:00 AM every 
day. Although occasionally encountering 
difficulty breathing and wheezing during 
coughing, the patient had normal exercise 
tolerance and no shortness of breath. 

The patient has been treated by 
several general practitioners and an 
otorhinolaryngologist. Despite partial 
relief after treatment with montelukast, 
he was referred by the otorhinolaryngolo-
gist to a respiratory physician for further 
evaluation of his chronic cough. Physical 

examination was noninformative. Lung 
function tests were performed: fractional 
exhaled nitric oxide (FeNO) = 113 parts per 
billion (ppb; normal level <25 ppb); forced 
expiratory volume in 1 second (FEV1) = 
2.52 L (94% predicted) and forced vital 
capacity (FVC) = 3.65 L (107% predicted) 
by spirometry; and FEV1/FVC ratio = 
69%. After treatment with salbutamol, 
the spirometry results changed to: FEV1 
= 2.8 L (105%, an 11% increase); FVC = 
4.12 L (116%, a 13% increase); and FEV1/
FVC ratio = 68%.

The patient was diagnosed with 
cough-variant asthma, for which treat-
ment with an inhaled corticosteroid/
long-acting β2-agonist (ICS/LABA) was 
started. He reported that the 2-year cough 
resolved on the first night of the treat-
ment. One month later, improvements in 
lung function were observed: FeNO = 51 
ppb; FEV1 = 2.96 L (111% predicted); FVC 
= 4.09 L (119%); and FEV1/FVC ratio = 
72%. The patient elected to continue the 
ICS/LABA treatment and has remained 
free of recurrence of the cough for the 2 
years since treatment initiation. 

This case illustrates several inter-
esting points: (1) asthma may masquer-
ade as a chronic cough, while a history 
of nocturnal cough and rhinosinusitis 
may provide clues for the diagnosis; (2) 
patients with cough-variant asthma may 
have near-normal or normal lung function 
test results; (3) FeNO, a marker of airway 
eosinophilic inflammation, may help in 
identifying cough-variant asthma; and (4) 
ICS/LABA offers benefits in patients with 
mild asthma or cough-variant asthma.

Family doctors are often consulted 
by patients with a cough (chronic or not); 
therefore, it would be mutually satisfying 
if they could offer first-line management 
of cough-variant asthma and mild asthma.

Prevalence of cough-
variant asthma
Cough-variant asthma is reportedly one 
of the most common causes of chronic 
cough.1 In a study conducted in an outpa-
tient clinic in Japan, nearly 50% of patients 
who suffered from chronic cough were 
diagnosed with cough-variant asthma.2 

Other Japanese studies found that, with-
out adequate treatment, 30–40% of adult 
patients with cough-variant asthma may 
progress to typical asthma.1 In China, 
cough-variant asthma may account for 
more than 30% of chronic cough cases.3 

Diagnosis of cough-
variant asthma 
Although similar to the common cold and 
flu, cough-variant asthma is diagnosable 
in the general outpatient setting. The 
principal symptom––sometimes the only 
symptom––of cough-variant asthma is a 
persistent cough (for 3–4 weeks) that is 
associated with airway hyperresponsive-
ness4 despite conventional treatments 
for cough and/or infection. Additionally, 
patients with cough-variant asthma often 
suffer from more severe coughing at 
night than in the daytime,4 occasionally 
with wheezing. Some patients may have 
normal lung function.4 Risk factors for 
cough-variant asthma include prior or 
underlying allergic rhinitis and a history of 
childhood asthma. ICS-containing treat-
ment for cough-variant asthma is highly 
effective. 

Clinical pearls in asthma 
management
Most patients with asthma, including 
cough-variant asthma, can be diagnosed 
and treated effectively in the general 
outpatient setting. Table 1 illustrates 
clinical clues for asthma versus chronic 
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obstructive pulmonary disease (COPD), 
another respiratory disease frequently 
encountered in outpatient clinics. Table 2 
shows a list of possible causes of ‘diffi-
cult-to-treat’ asthma. If appearing difficult 
to treat, a patient with asthma should be 
referred to a specialist for evaluation.

Inflammation is a core 
feature of asthma 
Asthma is a chronic disease with two 
main components: inflammation and 
bronchoconstriction.5 Recruitment of 
eosinophils into the airways is associated 
with a bronchoconstrictive response, as 
well as injury to and remodelling of the 
bronchial mucosa.5,6 It is important to 
control the underlying inflammation, in 
addition to symptoms, in patients with 
asthma. 

GINA 2019 – Landmark 
changes in asthma 
management
For safety, the Global Initiative for Asthma 
(GINA) no longer recommends short-act-
ing beta-agonist (SABA)-only treatment in 
patients with mild asthma (symptoms less 
than twice a month and no risk factors for 
exacerbations; Step 1 as per GINA 2019).4 
This decision was based on evidence that 
SABA-only treatment increases the risk 
of severe exacerbations and that adding 
any ICS significantly reduces this risk.4 
According to the GINA 2019 report, in 
Step 1 patients, as-needed low-dose 
ICS–formoterol (a LABA) is the preferred 
therapy to prevent exacerbations and 
control symptoms, whereas regular ICS 
+ as-needed SABA is an alternative.4

Optimising asthma 
control in the outpatient 
setting 
Patients with asthma appear to over-
estimate their level of control. A global 
survey revealed that, although 72% of 
patients in Hong Kong self-reported 
controlled or well-controlled asthma, only 
11% of patients had achieved controlled 
asthma as per the GINA classification.7 

Several tools can facilitate the assess-
ment of asthma control in the general 
outpatient setting: 1) Asthma Control 
Test score8; 2) number of visits to physi-
cians or emergency departments; 3) 
number of hospitalisations; 4) frequency 
of nocturnal attacks (nights per week or 

Table 1. Clinical clues for asthma versus COPD.

Table 2. Causes of ‘difficult-to-treat’ asthma. 

Asthma COPD

Onset age Variable (childhood asthma) >40 years

Smoking history Variable >20 pack-years

Nocturnal attacks Characteristic Not prominent

Symptoms Day-to-day variation Slowly progressive

Atopy High prevalence Not prominent

Peak flow rate variability Characteristic Not prominent

Bronchodilator response Significant Minimal

Precipitating/predisposing/
aggravating factors

• Smoking

• Allergens, eg, house dust mites, cockroaches

• Food allergens

• Drugs, eg, beta-blockers, aspirin, steroids 

• Rhinitis and sinusitis, allergic rhinitis

• Gastro-oesophageal reflux

• Exercise-induced asthma

• Menstruation

Asthma mimics • Heart failure, mitral stenosis

•  COPD, bronchiectasis, obliterative bronchiolitis, 
lymphangioleiomyomatosis 

•  Large airway obstruction (tumour, foreign body, goitre)

•  Vocal cord dysfunction

•  Psychosomatic symptoms

‘Asthma-plus’ syndromes •  Allergic bronchopulmonary aspergillosis

•  Churg–Strauss syndrome/eosinophilic granulomatosis with 
polyangiitis

•  Löeffler’s syndrome

Occupational asthma •  Bakers (yeast used in baking process)

•  Laboratory staff (urine of laboratory animals)

•  Medical personnel (latex)

•  Car industry (spray paint)

•  Cleaners (detergents with enzymes)

COPD, chronic obstructive pulmonary disease

COPD, chronic obstructive pulmonary disease

month); 5) number of courses of oral cor-
ticosteroid treatment; and 6) peak flow 
rate. ICS-containing treatment should be 
prescribed for all adults and adolescents 
with asthma, regardless of severity.4 The 
preferred option is a fixed-dose combina-
tion of ICS/LABA,4 which offers flexibility 
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(used as needed) and extra convenience 
for patients who have difficulty adhering 
to regular ICS treatment in addition to 
as-needed SABA. Patients should be 
educated about the importance of ICS 
treatment, as well as the differences in 
the mechanisms of action and safety 
profiles of ICS and oral corticosteroids.

Burdens of SABA 
overreliance 
Overreliance on SABA at the expense 
of ICS controller therapy is widespread 
and associated with poor outcomes in 
patients with asthma. A real-world study 
showed that, across all asthma severities, 
patients used SABA reliever therapy over 
their ICS treatment; within a 1-month 
period, nearly two-thirds of patients over-
all used SABA as needed, whereas only 
23% used ICS regularly.9 Another study 
found that patients dispensed ≥3 SABA 
canisters per year had an increased risk 
of hospitalisation or oral corticosteroid 
prescriptions compared with patients 
dispensed 0–2 SABA canisters per year.10 
A fixed-dose combination of ICS/LABA 
used as a reliever/controller therapy was 
demonstrated to reduce the annual rate 
of severe exacerbations by 64% com-
pared with as-needed SABA treatment 
alone in patients with mild asthma.11

Summary 
•   Asthma is an inflammatory disease. 
•   ICS is the mainstay treatment for 

asthma; ICS–formoterol fixed-dose 
combination treatment can be used 
simultaneously for maintenance and 
relief. 

•   Cough-variant asthma is one of the 
most common causes of chronic cough. 

•  In poorly controlled asthma: 
-   Check medical history and inhaler 

use.
-   Beware of allergens and other 

aggravating factors. 
-   Beware of asthma mimics and 

‘asthma-plus’ syndromes.
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B virus (HBV) infection in adults with 

compensated liver disease1:

• Higher rates of ALT normalization vs 

TDF at 144 weeks
2

• Efficacy you can trust comparable 

viral suppression vs TDF at 144 weeks
2

• Less impact on renal and bone safety 

vs TDF at 144 weeks
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• 0% resistance detected at 144 weeks
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