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The new Executive Committee was elected at the Annual General Meeting held on March 12, 2013. 
I am very pleased to welcome my fellow members: 

Dr Tsang Wah Tak, Kenneth Vice President

Dr Chan Tak Hin Hon. Secretary

Dr Wong Chun Yu, Benjamin Hon. Treasurer

Dr Kung Wai Chee, Annie Committee Member

I very much look forward to working with the new Committee and to leading the work of the 
Society for the coming year. As always, our endeavours will be supported by the invaluable contri-
butions of other key members, especially our Editors and Programme Directors, whose collective 
efforts keep the Society active and strong. Together, we will pursue the Society’s mission to advance 
medical education in Hong Kong, as well as providing the medical fraternity with a platform for 
academic and social exchange.

I would particularly like to thank the outgoing Committee Members. Due to heavy clinical and 
academic commitments, Dr Lau Chu Pak has stepped down as Chief Editor of the Journal. He has 
led the project admirably for the last 4 years from its inception. Today the Journal is a great success 
and held in high regard by the medical community, and I am most appreciative of Dr Lau’s dedication 
and commendable service.
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E xtensive evidence from epidemio-
logical and observational studies 
shows that increased resting 

heart rate (RHR) is associated with worse 
outcomes throughout the continuum 
of cardiovascular disease (CVD) from 
hypertension, through coronary heart 
disease (CHD) and chronic heart failure.1 
Pathophysiological studies indicate that 
higher RHR has adverse effects on the 
progression of coronary atherosclerosis, 
the occurrence of myocardial ischaemia 
and ventricular arrhythmias, and on left  
ventricular function (Figure 1).2

Association Between 
Heart Rate and All-cause 
and Cardiovascular 
Mortality
The association between increased heart 
rate or transient tachycardia and higher 
risk of CVD has been recognised since 
1945;3 since then, many other studies 
in apparently healthy men and women 
have reported a relationship between 

RHR and all-cause and CVD mortality 
or an increased risk of developing heart 
failure, that appears to be independent of 
other factors such as blood pressure and 
physical activity.4,5

Hypertension
In studies of hypertensive patients, 
increased baseline RHR was significantly 
associated with increased CVD and 
overall mortality having adjusted for blood 
pressure and other relevant factors.6,7 
In some studies, in-treatment RHR has 
predicted cardiovascular events or the 
development of heart failure better than 
baseline RHR.8-10 Increased heart rate and 
high blood pressure may both be related to 
underlying sympathetic hyperactivity,11,12 
and increased sympathetic drive in many 
patients may in turn relate to central 
obesity and/or insulin resistance.12,13

Coronary heart disease
The adverse impact of high RHR in CHD 
is even more obvious, as increasing heart 
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Figure 1. increased heart rate – Risk factor or risk marker?29
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rate induced by exercise or other stress 
is associated with the development of 
angina and electrocardiographic changes 
of ischaemia. Several studies have shown 
increased RHR to be associated with 
higher all-cause and cardiovascular mor-
tality.14 For example, a subgroup analysis 
of the placebo arm of the BEAUTIFUL 
(morBidity-mortality EvAlUaTion of the 
If inhibitor ivabradine in patients with 
coronary disease and left ventricULar dys-
function) study, clearly substantiated this 
correlation; patients with RHR ≥70 beats/
min having significantly increased risk for 
cardiovascular death, coronary revascu-
larisation and hospital admissions for heart 
failure or myocardial infarction (Figure 2).15

A meta-regression analysis of 
clinical trials that documented changes 
in RHR in patients with a history of myo-
cardial infarction, including 14 with beta-
blockers and three with calcium channel 
blockers (CCBs), showed reducing RHR 
in CHD patients to be beneficial,16 with 
each 10 beats/min fall in RHR reducing 
the relative risk of cardiac death by 30%. 
Based on these and other studies, United 
States (US) clinical practice guidelines rec-

ommend treatment with beta-blockers at 
doses adjusted to limit the RHR to 55–60 
beats/min in patients with stable known 
or suspected ischaemic heart disease.17

Chronic heart failure
Elevated RHR is associated with increased 
CVD event rates and mortality in patients 
with chronic heart failure. Certain beta-
blockers have been shown to reduce the 
risk for death and improve symptoms, 
clinical status, and quality-of-life in patients 
with chronic systolic heart failure, with 
or without CHD, and heart rate reduction 
appears to account for part of this effect.18

In an analysis of the placebo group in 
SHIFT (the Systolic Heart failure treatment 
with the IF inhibitor ivabradine Trial), which 
involved 6,558 patients with chronic heart 
failure, those with the highest baseline 
heart rates (≥87 beats/min) were at more 
than two-fold higher risk for the primary 
composite endpoint than were patients 
with the lowest heart rates (70–72 beats/
min).19 In the ivabradine-treated group, 
there was a direct association between 
heart rate achieved at 28 days and sub-
sequent cardiac outcomes, with the best 

prognosis seen in those patients who 
achieved a heart rate of <60 beats/min.

Heart Rate Reduction and 
Decreased Cardiovascular 
Risk
Randomised controlled trials have shown 
that reducing heart rate using conven-
tional heart-rate-control agents, including 
beta-blockers and non-dihydropyridine 
CCBs, or with the new pure heart-rate-
reducing agent, ivabradine, reduces mor-
tality and major CVD events, particularly 
among patients with CHD and in those 
with heart failure (Figure 3).

Beta-blockers
Beta-blockers are indicated throughout 
the continuum of CVD. Clinical trial data 
suggest RHR reduction itself to be an 
important beneficial effect of beta-blockers 
and other heart-rate lowering drugs 
used after acute myocardial infarction, 
in chronic heart failure, and in stable 
angina pectoris. An analysis of long-term 
beta-blockade after myocardial infarction 
concluded there were no important dif-
ferences between the benefits of dif-
ferent beta-blockers, except that those 
with appreciable intrinsic sympatho- 
mimetic activity may confer less benefit.20 
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Figure 2. Subgroup analysis of the placebo arm of the BEAutiFuL study. Kaplan- 
meier time-to-event plots split by heart rate for: A) cardiovascular death; B) 
Admission to hospital for heart failure; c) Admission to hospital for myocardial 
infarction; and D) coronary revascularisation.15

Reused with permission from the publisher.
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Figure 3. clinical trials showing how 
heart rare relates to mortality in heart 
failure patients30
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European Society of Cardiology (ESC) 
guidelines on the management of stable 
angina pectoris advise favouring beta1-
selective agents, due to advantages 
concerning side-effects and precautions 
when compared with non-selective 
beta-blockers; the commonly-used beta1-
selective blockers with well-documented 
anti-angina action are metoprolol, atenolol 
and bisoprolol.21 For atenolol, twice-daily 
dosing may be better. The ESC guidelines 
recommend titrating beta-blockers to a 
target dose in patients with stable angina, 
but newer US guidelines recommend a 
target RHR of 55–60 beats/min.17 For all 
patients with systolic left ventricular dys-
function (ejection fraction ≤40%) with 
heart failure or prior myocardial infarction, 
the US guidelines recommend that meto-
prolol succinate (not metoprolol tartrate), 
carvedilol, or bisoprolol should be used, 
as there is good evidence for using these 
agents in heart failure.17

Bisoprolol is more beta1-selective 
than atenolol or metoprolol (Table 1), so 
is likely to have fewer adverse metabolic 
effects on glucose and lipids.22 In a study 
that compared treatment with carvedilol 
(a non-selective beta-blocker with addi-
tional alpha1-blocking effects) and biso-
prolol in 883 elderly European heart failure 
patients, both drugs showed similar toler-
ability but bisoprolol resulted in a small 
but significantly greater reduction of heart 
rate and more dose-limiting bradycardia, 
whereas carvedilol was associated with 
more adverse pulmonary events.23

Based on analyses of earlier clinical 
trials that mainly involved atenolol, the 
latest guidelines for the management of 
hypertension from the United Kingdom 
National Institute for Health and Clinical 

Excellence no longer recommend beta-
blockers as first-line therapy.24 They do, 
however, recommend beta-blockers as 
an appropriate treatment for hypertensive 
patients with increased sympathetic 
activity, and increased RHR may be one 
manifestation of this.

Non-dihydropyridine calcium 
channel blockers 
The non-dihydropyridine CCBs, verapamil 
and diltiazem, are also effective in 
reducing heart rate and blood pressure, 
and have shown beneficial effects on 
cardiac outcomes after myocardial 
infarction.25 These can be used as an 
alternative to beta-blockers in patients 
with stable CHD or in patients in whom 
beta-blockers are contraindicated or 
poorly tolerated. Verapamil and diltiazem 
can be combined with beta-blockers for 
additional symptomatic benefit; however, 
the US guidelines suggest that this 
should generally be avoided because of 
potentially profound adverse effects on 
atrio-ventricular node conduction, heart 
rate, or cardiac contractility.17

Ivabradine
Ivabradine is a selective and specific 
inhibitor of the sino-atrial node If or 
“funny” current, so called because of 
its unusual properties. It is a pure heart-
rate-lowering agent in patients with 
sinus rhythm, with anti-ischaemic and 
anti-anginal efficacy equivalent to that of 
beta-blockers and CCBs in the treatment 
of chronic stable angina pectoris.26 In 
10,917 patients with stable CHD and left 
ventricular dysfunction in the BEAUTIFUL 
study, ivabradine significantly reduced 
cardiovascular endpoints in those whose 

baseline heart rate was ≥70 beats/min 
compared with placebo.27

In the SHIfT trial, adding ivabradine 
to the best possible evidence-based back-
ground treatment, reduced the primary 
composite endpoint of cardiovascular 
death or hospitalisation for worsening 
heart failure by 18%.28 Ivabradine is 
indicated for the symptomatic treatment 
of chronic stable angina pectoris in adults 
with CHD and normal sinus rhythm who 
are unable to tolerate beta-blockers 
or with a contraindication to their use, 
or in combination with optimal beta-
blocker dosage in inadequately-con-
trolled patients whose heart rate is >60 
beats/min. Ivabradine is not effective in 
treating or preventing atrial fibrillation 
or other cardiac arrhythmias. In Europe, 
ivabradine has the additional indication 
for chronic heart failure with systolic 
dysfunction and sinus rhythm with heart 
rate ≥75 beats/min, either combined with 
standard therapy including beta-blockers 
or when these are contraindicated or  
not tolerated.

In conclusion, reducing RHR in 
patients with CHD or heart failure has 
become an established goal of therapy 
and can usually be achieved with use 
of appropriate beta-blockers, CCBs or 
ivabradine. Reducing RHR might also be 
considered in hypertensive patients with 
higher RHR; however, this remains to be 
proven by prospective clinical trials.
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table 1. Pharmacological properties of the commonly used beta-blockers
β-blocker β1-selectivity α-blockade Systemic bioavailability (%) Half-life (hours) major elimination route
Atenolol ++ No 50 6–9 Kidney
Bisoprolol +++ No 80 7–15 Liver, Kidney
Carvedilol - Yes ~25–35 6–10 Liver
Labetalol - Yes 30–40 6–8 Liver, Kidney
Metoprolol ++ No 50–75 3–7 Liver
Propranolol - No 30 3.5–6 Liver
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Clinical History

optimal management of asthma 
begins with a correct diagnosis. 
Very often, asthma is diagnosed 

based on recognising a characteristic 
pattern of symptoms such as wheeze,  
breathlessness, chest-tightness and 
cough. The diagnosis can usually be 
confirmed by taking a thorough history, 
paying special attention to triggers 
such as cold air, allergen exposure or 
exercise, and circumstances such as 
occurrences at night or early morning, or 
history of atopy, together with wheeze 
on chest auscultation. However, after 
having diagnosed asthma, it is important 
to explore the possibility of occupational 
causes, because early avoidance of 
adverse environmental factors is vital to 
preventing further lung impairment.

Objective Measures of 
Airway Function
The diagnosis of asthma bears long-term 
implications, such as the need to take 
medication with potentially systemic side 
effects and patient concerns about drug 
safety. Therefore, supporting the clinical 
diagnosis with an objective measure of 
airway function, such as spirometry, to 
confirm the presence of reversible airflow 
obstruction, helps to engage the patient 
as well as to determine the intensity of 
subsequent treatment. Furthermore, 
the response in airflow obstruction 
to short-acting bronchodilators during  
spirometry would influence both the 
dose of inhaled corticosteroids (ICS) 
and choice of maintenance long-acting 
bronchodilator treatment to be used. 
Bronchial provocation testing is partic-
ularly useful for confirming occupational 
asthma. Another way to show objectively 
that the workplace environment worsens 
symptoms, is to compare peak expiratory 
flow rate for 2 weeks at work with that 
during 2 weeks outside work.

Other Causes of 
Wheezing
While normal spirometry, especially if 
performed when a patient is not symp-
tomatic, cannot exclude asthma, phy-
sicians should seriously consider other 
possible causes of wheezing when a 
symptomatic patient produces a normal 
or near-normal spirometry. Vocal cord 
dysfunction with audible extra-thoracic 
wheezing can be very alarming to both 
patients and caregivers. Postnasal 
drip from rhinitis or acid from gastro-
oesophageal reflux, are possible causes 
of vocal cord dysfunction. Unilateral 
wheezing should raise the suspicion 
of bronchial stenosis, possibly due to 
malignancy or an inhaled foreign object. 
In any case, alternative diagnoses should 
be explored if a patient responds poorly 
to optimal asthma treatment. 

Assessing Asthma 
Control
The aims of asthma control should 
encompass both clinical manifestations, 
such as symptoms, nocturnal awakening, 
use of rescue medication, activity limi-
tation and impaired lung function, as well 
as the risk of future deterioration. Signs 
of disease instability include: history of 
frequent exacerbations or admission to 
critical care units; exposure to tobacco 
smoke; exhibiting a rapid decline in 
lung function; or taking high-dose medi-
cation with associated risks of side 
effects. The Global Initiative for Asthma 
(GINA)1 has proposed an index of clinical 
control based on clinical characteristics 
of “controlled”, “partly-controlled” and 
“uncontrolled” asthma. This approach 
would not have been practically feasible 
without the widespread availability of 
easily administered instruments, for 
example, the Asthma Control Test (ACT).2 
Since patients with chronic asthma tend 
to overestimate their level of disease 
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control, having tolerated their symptoms 
for a long time, ACT provides a common 
reference-point for the patient and cli-
nician to discuss, and on which to focus 
their efforts to improve those aspects of 
clinical control that are meaningful to an 
asthmatic patient’s quality of life.

Treatment Steps1

Determining the initial level of asthma 
control is an important guide to deter-
mining ensuing treatment. GINA Steps 1 
to 5 recommend options with increasing 
efficacy, with Step 2 as initial treatment 
for patients with persistent symptoms. At 
Step 1, when patients develop daytime 
symptoms two or fewer times per week 
without nocturnal awakening in the 
presence of normal lung function, only 
as-needed short-acting bronchodilator is 
required. A single controller medication 
such as low-dose ICS is recommended 
at Step 2, with leukotriene modifier as 
an alternative. For uncontrolled asthma, 
Step 3 recommends increasing the dose 
of ICS or adding a second controller such 
as inhaled long-acting β2-agonist (LABA) 
to low-dose ICS. A third option includes 
combining low-dose ICS with leukotriene 
modifier. Preferred treatment at Step 4 
involves combining medium- or high-dose 
ICS with LABA. For patients taking pres-
surised metered-dose inhalers (pMDI), 
using a spacer device is recommended, 
to enhance drug delivery to the airways 
and reduce the risks of oropharyngeal 

candidiasis, hoarseness and systemic 
absorption that are associated with admin-
istration of ICS at high or medium doses. 
If a patient remains severely uncontrolled 
despite Step 4 medication, Step 5 adds 
oral corticosteroid. Finally, additional 
anti-IgE treatment could improve the 
control of patients with allergic asthma 
who are already taking high-dose ICS or 
oral corticosteroid. For patients with con-
trolled asthma, clinicians should consider 
reducing the intensity of treatment to the 
lowest controlling step, to minimise risks 
of treatment side effects.

Effects of Extra-fine 
Inhaler Treatment 
Formulation
An extra-fine, fixed-combination of beclo-
metasone (BDP)/formoterol has been 
developed for delivery by pMDI.3 BDP 
extra-fine 100 µg has been shown to be 
as effective as BDP chlorofluorocarbon 
250 µg in asthmatic patients.4 Scinti-
graphic evaluation in healthy subjects and 
those with airway obstruction demon-
strated high and uniform lung deposition 
of the extra-fine formulation.5 Although 
lung deposition was higher, cortisol sup-
pression was lower, due to the overall 
lower drug dosage.6 In a real-life study 
of 111 patients with moderate-to-severe 
persistent asthma, subjects treated with 
BDP/formoterol extra-fine pMDI attained 
a higher level of asthma control than 
those treated with fluticasone/salmeterol 

dry-powder inhaler (DPI) or budesonide/
formoterol large-particle DPI at a lower 
mean daily ICS dosage (321 µg compared 
with 720 µg and 715 µg respectively).7

Summary
Optimal asthma management encom-
passes: 1) making an accurate diagnosis, 
preferably supported by objective mea-
surement; 2) patient-centred assessment 
of control that is in line with GINA 
guidelines; and 3) adequate treatment 
to achieve total clinical control while 
minimising risks. New inhaled extra-fine 
particle formulations have the potential 
to help patients attain desired asthma 
control while reducing the risks of 
systemic side effects. For asthma with an 
underlying occupational cause, early and 
complete avoidance of exposure is the 
key to preventing disease deterioration.
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Introduction

osteoporosis is a metabolic bone 
disease that is associated with 
an increased risk of fractures and 

results in increased morbidity and mor-
tality.1 Osteoporosis poses a major public 
health problem, especially in China and the 
rest of Asia, due in part to population aging; 
it is predicted that by 2050, more than half 
of all hip fractures worldwide will occur 
in Asia.2 Osteoporosis is often a silent 
disease that manifests only after fragility 
fractures have occurred. A prior history 
of low-trauma fracture is associated with 
a two- to five-fold increased risk of sub-
sequent fractures,3 thus it is very important 
to prevent the first fracture. Bone mineral 
density (BMD) measurement is used to 
diagnose osteoporosis before fragility 
fractures occur, and state-of-the-art osteo-
porosis management involves assessing 
clinical risk and measuring BMD.

Low BMD Predicts 
Fracture Risk
Many Caucasian studies have pro-
spectively determined the relationship 
between low BMD and increased 
fracture risk in untreated patients.4 A 
recent prospective study of postmeno-
pausal women in Hong Kong, docu-
mented a similar relationship.5 Individuals 
with low BMD T-scores have a higher 
relative risk of fractures than those with 
higher BMD. Measurement of BMD at 
any site (hip, spine, or distal radius) can 
similarly predict all osteoporotic fractures. 
Fracture risk approximately doubles for 
each standard deviation decrease in BMD 
below the young-normal reference range 
(ie, for each decrement in T-score value). 
Prediction of fracture risk is site-specific, 
for example, femoral neck BMD is the 
best predictor of hip fracture.4

Indications for BMD 
Testing
The clinical value of measuring BMD 
using dual-energy X-ray absorptiometry 
(DXA) is to diagnose osteoporosis, 
assess fracture risk, and monitor BMD 
change over time. In 1994, the World 
Health Organization (WHO) established 
a threshold for defining osteoporosis by 
DXA (eg, T-score ≤-2.5), thus enabling 
diagnosis in many individuals before an 
actual fracture.

BMD testing is indicated 
for:
•	  Women aged ≥65 years.
•	 Postmenopausal women younger than 

65 with risk factors for fracture.
•	 Perimenopausal women with clinical 

risk factors, such as low body weight, 
prior fracture, or medications that pre-
dispose to skeletal risk. 

•	 Men aged ≥70 years.
•	 Men younger than 70 with clinical risk 

factors for fracture.
•	 Adults with a fragility fracture.
•	 Adults with a disease or condition as-

sociated with low bone mass or bone 
loss.

•	 Adults prescribed medication asso-
ciated with low bone mass or bone 
loss (ie, glucocorticoids; thyroid 
hormone; proton pump inhibitors; anti-
convulsants; hormonal therapy such  
as aromatase inhibitors; dihydro- 
testosterone inhibitors).

•	 Anyone being considered for pharma- 
cological therapy for fracture pre-
vention.

•	 Anyone being treated for osteoporosis 
to monitor treatment effect.

•	 Anyone not receiving therapy in whom 
evidence of bone loss would lead to 
treatment.
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•	 Women who discontinue oestrogen 
therapy should be considered for bone 
density testing according to the indi-
cations listed above.

BMD Measurement 
Methods
The most widely-used technique to 
measure bone mass is DXA, which 
uses the differential attenuation of 
high- and low-energy X-rays to quantify 
calcium content. Central DXA takes 
measurements at the lumbar spine and 
the hip; however, other sites such as 
total body or radius of the non-dominant 
forearm can also be measured.6 

The WHO Working Group defined 
osteoporosis as a BMD T-score of -2.5 or 
less.7 The T-score indicates the number 
of standard deviation units that the BMD 
is above or below the mean of a healthy 
young-adult sex-matched population. The 
reference standard from which the hip 
region T-score is calculated, is Caucasian 
females, aged 20–29 years (NHANES III 
database for femoral neck). Proprietary 
databases are used to generate T-scores 
for all other skeletal sites. Population-
specific BMD normative databases are 
available for some Asian ethnicities and 
it is advisable to use these to evaluate 
the bone mass of women from these 
populations, because  this can adjust in 
part for significant differences in body 
size between Asians and Caucasians. 
Similarly, normative databases of Asian 
males should be used to evaluate men, 
if available. Although the International 
Osteoporosis Foundation recommends 
applying the Caucasian female database 
to all ethnic groups for epidemiology 
studies of osteoporosis, it is estimated 
that using Caucasian BMD reference to 
diagnose osteoporosis in Asians will result 
in over-diagnosis and over-treatment of up 
to 5% of individuals.

Osteoporosis may be clinically 
diagnosed in menopausal and post-
menopausal women, and in men aged 
≥50 years, if the T-score of the lumbar 
spine, total hip, or femoral neck is -2.5 

or less. In specific circumstances in 
which these sites are not applicable, due 
either to deformed spine or bilateral hip 
replacement, the 1/3 radius site (also 
called 33% radius) can be used. Osteo-
porosis cannot be diagnosed on the 
basis of BMD alone in men younger than 
50 or in premenopausal women. BMD 
testing should only be performed in pre-
menopausal women or women during 
menopause who have clinical risk factors 
for fracture, such as low body weight, 
prior fracture, or taking high-risk medi-
cation.

It is appropriate to diagnose osteo-
porosis according to the lowest value 
obtained from the skeletal sites measured 
(at least two vertebral levels, total hip, 
femoral neck, or 33% radius). For fracture 
risk-assessment, measurement should be 
done at two valid skeletal sites. In circum-
stances where the hip and spine are not 
suitable for imaging, such as in patients 
with hyperparathyroidism, bilateral hip 
replacements, or body weight exceeding 
the limit of the scanner, the 33% radius of 
the non-dominant forearm may be used. 
Other regions of the hip, including Ward’s 
area and the greater trochanter, should 
not be used for diagnosis.

Central DXA instruments are widely 
available in Hong Kong, but not all Asia-
Pacific countries/regions.8 To facilitate 
detection of patients with osteoporosis 
and enhance appropriate and cost-
effective use of BMD measurement, 
clinical screening tools such as the 
Osteoporosis Self-Assessment Tool for 
Asians can be used to identify subjects 
with a high probability of low BMD.9 More 
research into the cost-effectiveness of 
such a prescreening approach is needed 
before specific recommendations can be 
made.

Fracture Risk Assessment
In evaluating fracture risk, BMD should 
be considered in conjunction with other 
clinical risk factors.10 Indeed, more than 
half of individuals with fragility fractures 
have BMD T-score values above the -2.5 

threshold. Local studies in postmeno-
pausal women and older men identified 
independent risk factors including age, 
low body weight, past history of fragility 
fracture, family history of hip fracture, 
use of corticosteroids, smoking, excess 
alcohol consumption, and risk of falls.11 
The WHO FRAX calculator (www. shef.
ac.uk/FRAX) integrates these clinical risk 
factors together with BMD measurement 
performed at the femoral neck, to give 
a 10-year probability of hip and spine 
fracture.12 FRAX has been calibrated to 
some Asian countries using actuarial 
survival data and known hip fracture epi-
demiology. Ten-year fracture probability 
may prove useful in evaluating the need 
for pharmacotherapy in Asian patients.

Serial BMD 
Measurements
The role of serial BMD measurements 
can be summarised as follows:
•	 BMD testing together with clinical 

risk factors can be used to determine 
whether or not to begin osteoporosis 
pharmacotherapy.

•	 Serial BMD testing may detect sig-
nificant loss of BMD that may be an  
indication for treatment. Some 
therapies may either increase or sta-
bilise bone density with resultant anti-
fracture efficacy, but others, such as 
strontium ranelate, may artifactually 
increase BMD.

•	 Nonresponse or inadequate response 
to therapy, indicated by significant 
declines in BMD, signals a need to 
reevaluate treatment and consider  
secondary causes of osteoporosis.

•	 Follow-up BMD testing should be per-
formed when the expected change 
in BMD equals or exceeds the least 
significant change (LSC). Precision 
assessment is important for mean-
ingful interpretation of serial BMD 
measurements. Interpretation of serial 
BMD to determine whether there 
has been any significant change is 
based on the precision error (as de-
termined at the individual DXA facility 
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by a Precision Assessment) and the  
calculated LSC.

•	 Intervals between BMD testing should 
be determined according to each  
patient’s clinical status: typically, 1 
year after starting or changing therapy 
is appropriate, with longer intervals 
once the therapeutic effect has been  
established.

•	 In conditions associated with rapid 
bone loss, such as glucocorticoid 
therapy, more frequent evaluation may 
be appropriate.

Contraindications for 
BMD Testing
The following situations are contrain-
dicated for BMD measurements by DXA:
•	 Pregnancy.
•	 Recent gastrointestinal contrast 

studies or nuclear medicine tests; it 
is advisable to delay at least 72 hours 
before a central DXA scan (longer for 
long-lived isotopes such as gallium).

•	 Body weight exceeding the limit for 
DXA scanners (approximately 130 
kg, depending on the manufacturer’s 
specifications).

Non-central BMD 
Detection Devices
Because of limited central DXA resources, 
peripheral devices for BMD mea-
surements and clinical management of 
osteoporosis are used in many parts of the 
world.13 Calcaneal quantitative ultrasound 
(QUS) and peripheral DXA (pDXA) are the 
two most widely-used technologies. The 
current limitations of these devices are 
lack of data to predict fractures and the 
lack of intervention thresholds for Asian 
populations. Examples of device-specific 
thresholds and case findings strategy 
are provided in the Official Positions pub-
lished by the International Society for 
Clinical Densitometry.14

Recommendations for the use of 
non-central devices are as follows:
•	 Bone density measurements from 

different devices cannot be directly 
compared.

•	 Different devices should be inde-
pendently validated for fracture risk 
prediction by prospective trials, or by 
demonstrating equivalence to a clin-
ically-validated device.

•	 T-scores from measurements other 
than DXA at the femur neck, total hip, 
lumbar spine, or 33% radius cannot be 
categorised according to the WHO di-
agnostic classification, because those 
T-scores are not equivalent to T-scores 
derived by DXA.

•	 Device-specific education and training 
should be provided for operators and 
interpreters of peripheral technologies 
before clinical use. Quality control 
procedures should be performed reg-
ularly.

•	 Device-specific intervention thresholds 
for Asian populations need to be es-
tablished for peripheral technologies.

•	 Central DXA measurements at the 
spine and femur are the preferred 
method for making therapeutic de-
cisions and should be used if possible. 
If central DXA is unavailable, pharma-
cologic treatment can be initiated if the 
fracture probability as assessed by pe-
ripheral devices (including peripheral 
quantitative computed tomography at 
the forearm, heel QUS, and pDXA at 
the radius) in conjunction with clinical 
risk factors is sufficiently high. Further 
research into the most relevant clinical 
risk factors for regional ethnic popu-
lations is warranted.

The heel is the only site validated 
for QUS in osteoporosis management. 
Validated heel QUS devices predict fra-
gility fracture in postmenopausal women 
(hip, vertebral, and global fracture risk) 
and men older than 65 years (hip and 
all nonvertebral fractures) independently 
of central DXA BMD. Discordant results 
between heel QUS and central DXA are 
not infrequent and do not necessarily 
indicate methodological error. Heel QUS 
in conjunction with clinical risk factors can 
be used to identify a population at very 
low fracture risk in whom no further diag-
nostic evaluation may be necessary. QUS 

cannot be used to monitor the skeletal 
effects of treatment for osteoporosis as 
the variation in measurement is larger 
than the change effected by pharmaco-
therapy.

Therapeutic Decisions 
Based on BMD 
Measurements
Central DXA measurements at the spine 
and femur are the preferred method 
for making therapeutic decisions and 
should be used whenever possible. If 
central DXA is unavailable, pharmacologic 
treatment can be initiated if the fracture 
probability, either by QUS or clinical risk 
as determined by FRAX 10-year prob-
ability of fracture, is sufficiently high.

In conclusion, BMD measurement 
is an essential element in evaluating 
patients with osteoporosis. Appropriate 
application and interpretation of serial 
BMD values provides valuable infor-
mation in the care of patients during 
osteoporosis therapy.
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Recent studies have supported the 
health benefits of two popular 
beverages, coffee and chocolate. 

Both reduce cardiovascular diseases, 
stroke and cognitive decline, and improve 
glucose-insulin metabolism. Moreover, 
coffee reduces cancer risk, depression 
and all-cause mortality. A study published 
in the New England Journal of Medicine 
found that all-cause mortality was 
reduced by more than 10% at 13 years 
follow-up.1

While coffee may cause a small rise 
in blood pressure, it reduces low-density 
lipoprotein (LDL) oxidation and inflam-
matory markers.2-7 Drinking two coffees 
per day is associated with reduced risk of 
coronary heart disease3 and heart failure.8 
A 2011 meta-analysis showed that 
coffee consumption reduces stroke risk 
by 17%.9 Likewise, in a large cohort of 
Swedish women who were followed-up 
for an average of 10 years, coffee-drinkers 
had 22% to 25% less risk of stroke than 
controls.10 A study presented at the 
European Meeting on Hypertension 2012, 
found that drinking up to three cups of 
coffee per day reduced ischaemic stroke 
in the general population.11

Other studies have found coffee 
to improve glucose metabolism, insulin 
secretion and reduce type 2 diabetes.12-14 
Coffee contains the antioxidant, chloro-
genic acid, which reduces glucose 
absorption and promotes weight loss,15 
as well as having other anti-oxidant and 
anti-mutagenic properties; consuming 
three to five cups daily has been shown 
to protect against cancers of the endo-
metrium, prostate, head and neck, basal 
cells and breast.16-21 

A recent study published in 
Alzheimer’s Disease, found that people 
who drank three to five cups of coffee 
daily avoided progression from mild 
cognitive impairment to dementia over 
4 years.22 Coffee suppresses enzymes 

involved in producing β-amyloid and 
boosts the level of neuroprotective 
cytokines. Old and newer research has 
found coffee to protect against Par-
kinson’s disease.23 Data presented at 
the American Academy of Neurology 
2012, showed that drinking three cups 
per day may prevent the formation of 
Lewy bodies, which are a hallmark of Par-
kinson’s disease.24-25 Drinking two to four 
cups of coffee per day has been shown 
to reduce depressive illness by 15% to 
20%. The short-term effect is thought to 
be due to altered serotonin and dopamine 
levels, while the long-term benefit is 
attributed to anti-oxidant and anti-inflam-
matory actions.26-29

Coffee also reduces progression of 
alcoholic cirrhosis, hepatitis C and hepato- 
cellular carcinoma,30-33 and is associated 
with a lower risk for non-alcoholic fatty 
liver disease and liver fibrosis.34

Coffee is associated with a 
reduction in dry eye syndrome,35 gout36 
and infection.37 Coffee drinkers have 
a 50% lower incidence of methicillin 
resistant staphalococcus aureus (MRSA) 
in their nasal passages and are less prone 
to infection by MRSA. 

Nevertheless, despite having 
numerous benefits, it should not be for-
gotten that coffee can produce anxiety, 
tremor, glaucoma, palpitation, insomnia 
and a withdrawal syndrome.

If coffee is not your favourite 
beverage, you have a good alternative. 
Chocolate has a long history of use by 
native South Americans as a health drink 
to boost vitality. Recent studies have con-
firmed manifold health benefits. More 
Nobel laureates come from countries that 
consume more chocolate.38 The bene-
ficial effects on brain function39, as well as  
other health benefits, were discussed at 
the 2012 Annual Meeting of the American 
Chemical Society.40

A 9-year prospective study of 
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30,000 women in Sweden, found that 
chocolate consumption is associated 
with 26% to 32% reduced risk of heart 
failure, and decreased risk of myocardial 
infarction and mortality from coronary 
heart disease.41 Recent research pub-
lished in the European Heart Journal 
found that eating dark chocolate every 
day for 4 weeks improved endothelial 
and platelet function in patients with con-
gestive heart failure.42

Numerous studies have found an 
association between chocolate con-
sumption and reduced blood pressure, 
presumably due to flavonol-stimulated 
nitric oxide production in the vascular 
endothelium and resulting vasodilation. 
This hypotensive effect was sup-
ported by a 2012 Cochrane Review and 
is evident even at a low daily intake of 
6 g.43-46 A recent study published in the 

Journal of the American College of  
Cardiology, found that consuming 50 g of 
chocolate per week was associated with 
a 12% reduction of cerebral infarction, 
27% reduction in cerebral haemorrhage, 
and 14% reduction in total stroke. A study 
published in Neurology, that involved 
37,000 Swedish men, showed 17% 
lower risk for stroke among those who 
ate 1.8 oz per week.47-48 Dark and unpro-
cessed chocolate can affect a reduction 
in LDL and increase in high-density 
lipoprotein,49-53 and reduce other cardio-
vascular risk factors.

A recent review by Parker and col-
leagues contradicts the popular belief that 
chocolate is a mood elevator.54 Another 
study even found chocolate consumers 
to have more depressive symptoms than 
controls.56 In the “Cocoa, Cognition and 
Aging” study published in Hypertension, 

cognitive function was improved in those 
who consumed the highest quantity of 
cocoa flavonol in liquid supplement form, 
possibly due to improved glucose-insulin 
metabolism.55

A recent study published in the 
Archives of Internal Medicine reported 
a lower body mass index in chocolate 
consumers, suggesting that the effects 
of micronutrients may offset the caloric 
intake of chocolate consumption.57

As with coffee, the benefits of 
chocolate come with some caveats. It 
is better to eat dark chocolate with little 
added milk or sugar, and unprocessed 
varieties that preserve flavonols during 
manufacturing. Also, beware of the high 
lead content in some products.

Adapted from Medscape 2012 and 2013.
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Introduction

Gastric adenocarcinoma is the 
second-ranked cause of cancer-
related death in the world, with 

the highest incidence and mortality rates 
in East Asian countries including Japan, 
Korea and China. Approximately 60% 
of all gastric cancers are diagnosed in 
this region. While the overall incidence 
of gastric cancer has waned in Western 
countries over the past 30 years, there 
has been a recent increase in rates 
of cancer at the gastro-oesophageal 
junction, probably related to increasing 
population obesity and reflux oesoph-
agitis. The more common sites for gastric 
cancer in endemic Asian countries, are 
in the corpus and antrum. Since the dis-
covery of Helicobacter pylori infection 
in 1983, multiple studies have shown 
the causal relationship between chronic 
H. pylori infection and atrophic gastritis, 
intestinal metaplasia and eventually  
adenocarcinoma of the stomach.1 In long-
itudinal studies, chronic H. pylori infection 
carries a 5% risk of cancer development 
over 10 years. Gastric cancer cases are 

almost always infected with H. pylori, 
while patients without infection do not 
develop cancer and patients successfully 
treated for H. pylori infection seldom 
develop gastric cancer. Given this aeti-
ologic linkage, it is therefore important 
to screen and actively treat H. pylori 
infection in symptomatic patients, in an 
effort to reduce the risk of gastric cancer 
developing in the future.

Locoregional Treatment
Surgical resection remains the only 
curative treatment for non-metastatic 
gastric cancer. Partial gastrectomy is 
the standard procedure for distal cancer, 
while proximal cancer may require total 
gastrectomy. Distal pancreatectomy 
and splenectomy are no longer routinely 
performed for proximal cancer, due to 
increasing morbidity and infection risk, 
unless these organs are directly invaded 
or vascular supply will be compromised 
by such gastric resection. Surgical mor-
bidity and mortality is substantially lower 
in Asian countries with high patient loads 

and concentrations of surgical expertise. 
Even with extended lymph node dis-
section in Asian countries, the surgical 
mortality rate can be kept below 1–2%. 
This low surgical morbidity and mortality, 
together with the widespread belief 
that more extensive regional lymph- 
adenectomy results in a higher cure 
rate, has established D2 lymph node 
dissection as the standard surgical pro-
cedure in Asia. D2 lymphadenectomy 
entails removing more-distal celiac axis 
N2 station lymph nodes (Figure 1) and 
results in harvesting substantially more 
lymph nodes. In Western countries, D2 
dissection is still not the standard surgical 
procedure in gastric cancer. Two national 
randomised studies carried out in the 
Netherlands and the United Kingdom,2 
that compared D2 and less-extensive D1 
lymph node dissection in gastric cancer 
patients, showed no difference in overall 
survival. The higher initial surgical mor-
tality associated with the more extensive 
surgery was generally blamed for the 
lack of survival gain in these studies. 
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Figure 1. D2 lymphadenectomy entails removing more-distal celiac axis N2 
station lymph nodes

7) left gastric artery; 8) common hepatic  
artery; 9) coeliac axis; 10) splenic hilus;  
11) splenic artery; 12) hepatoduodenale 
ligament; 13) pancreas head (posterior aspect); 
14) mesenterium root; 15) mesocolon of 
transverse colon; 16) para-aortic.

Reproduced under Creative Commons Attribution License from: Dikken JL, et al. Neo-adjuvant chemotherapy followed by surgery and chemo-
therapy or by surgery and chemoradiotherapy for patients with resectable gastric cancer (CRITICS). BMC Cancer 2011;11:329. © 2011 Dikken et 
al; licensee BioMed Central Ltd.
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As a result, there is a substantial dif-
ference in surgical cure rates between 
Asian (60–70% at 5 years) and Western 
countries (30–40% at 5 years).

Adjuvant Chemotherapy 
and Radiation After 
Surgery
Surgical cure rates closely follow gastric 
cancer staging. Once cancer penetrates 
the submucosa, there is an increasing 
likelihood of lymph node metastases and 
systemic spread; the recurrence rate is 
upwards of 20%. Locoregional radiation 
therapy and systemic chemotherapy have 
been used to try to reduce recurrence and 
improve long-term survival. In general, in 
Asian countries, due to more extensive 
and complete local lymph node clearance, 
most relapses are distant and adjuvant 
chemotherapy alone is the mainstay 
adjuvant regimen. Among chemotherapy 
regimens, either use of S-1 for 1 year,3 
oxaliplatin/capecitabine for 6 months,4 or 
perioperative epirubicin, cisplatin,5 fluoro-
uracil (5-FU) for six cycles,5 are standard 
protocols that can increase disease-
free survival by approximately 10% at 3 
years. In Western countries, combined 
chemotherapy and radiation therapy 
are still commonly used as standard 
adjuvant treatments. The randomised 
Intergroup 0116 study,6 which combined 
5-FU with locoregional radiation improved 
3-year disease-free survival to 48%, as 
compared with 31% in the surgery only 
group. The benefit of radiation therapy is 
believed to compensate for inadequate 
lymph node dissection among patients 

treated in Western countries. Results are 
anticipated from current studies seeking 
to define the role of additional radiation 
adjuvant to chemotherapy in patients who 
have already undergone D2 dissection.7

Systemic Therapy
A substantial number of patients still 
present with stage IV metastatic cancer, 
or relapse after initial surgery and 
radiation. For such patients, systemic 
drug treatment offers palliation, symptom 
control and life extension. Four classes 
of medications are widely used in gastric 
adenocarcinoma (Figure 2). These are flu-
oropyrimidines (5-FU, capecitabine, S-1), 
taxanes (paclitaxel, docetaxel), platinums 
(cisplatin, oxaliplatin) and anthracyclines 
(doxorubicin, epirubicin). Doublet or 
triplet drug combinations of these various 
classes of agents are commonly used 
to treat advanced gastric cancer with 
response rates of 40–60%, progression- 
free survival of 5–7 months and overall 
survival of 10–11 months. It is believed the 
best results are achieved with rotations 
of different drug combinations as second- 
and even third-line therapy, as long as the 
patient can tolerate such treatment.

Biologic Therapy
Progress in gastric adenocarcinoma che-
motherapy has plateaued, due to toxicity. 
It is anticipated that future breakthroughs 
in systemic therapy in gastric cancer rest 
with better understanding and targeting 
of molecular aberrations in cancer. It has 
already been determined that a small 
proportion of gastric cancers, around 

15–20%, have an overexpression of  
HER2 protein, which renders them sus-
ceptible to trastuzumab (a monoclonal 
antibody against HER2) treatment. A 
randomised study showed that adding 
trastuzumab to standard chemotherapy 
increased overall survival in stage IV 
gastric cancer from 11 to 13 months, 
without added toxicity.8 Another mono-
clonal antibody against vasculo-endo-
thelial growth factor A, bevacizumab, has 
been added to standard chemotherapy, 
resulting in an improved response rate and 
progression-free survival among gastric 
cancer patients, although there has been 
no improvement so far in overall survival.9 
Other anti-angiogenic agents are now 
being actively investigated to improve 
treatment outcomes in gastric cancer.

Conclusion
Gastric cancer is a highly malignant 
and common cancer in Hong Kong. Tre-
mendous progress has been made in 
the curative and palliative treatment of 
this malignancy. There are now standard 
surgical procedures that can result in 
cure rates of 60–70 % in combination 
with optimal chemotherapy and radiation 
adjuvants. Even in patients with advanced 
cancer that is beyond surgical cure, 
advances in chemotherapy combination 
and new biologic and targeted therapies 
are helping more and more patients to 
live longer and more productive lives. 
Progress in treatment results from a 
team approach to cancer therapy and 
active participation in clinical research.
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