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Introduction

Novel oral anticoagulants (NOACs) 
— which include the direct throm-
bin inhibitor dabigatran and factor 

Xa inhibitors rivaroxaban, apixaban and 
edoxaban — are increasingly favoured over 
conventional oral anticoagulants such as  
warfarin. Compared with warfarin, NOACs 
have a rapid onset and offset of action, 
predictable pharmacodynamics — obviat-
ing the need for regular therapeutic moni-
toring — and fewer food-drug or drug-drug 
interactions.1 They are often used in the 
prevention of embolic stroke in non- 
valvular atrial fibrillation (AF) as well as in 
the prevention and treatment of venous 
thromboembolism (VTE). However, there 
is still concern over the bleeding risks 
associated with NOAC therapy, particu-
larly gastrointestinal bleeding (GIB).

Risk of NOAC-related GIB 
in randomized clinical 
trials and observational 
studies 
The risk of GIB associated with NOACs 
was summarized in a recent meta- 

analysis2 that included 17 random-
ized clinical trials with a total of 75,081 
patients who received either NOACs or 
standard care (defined as treatment with 
low-molecular-weight heparin, a vitamin 
K antagonist, antiplatelet therapy, or 
placebo). There was an overall 1.45-fold 
increased risk of GIB among NOAC users, 
compared with standard care. Subgroup 
analyses showed that only dabigatran 
and rivaroxaban were associated with a 
higher risk of GIB (odds ratio [OR] of 1.58 
and 1.48, respectively), but not apixaban. 
The highest risk of GIB (OR of 5.21) was 
seen in patients with acute coronary 
syndrome (ACS) in whom NOACs were 
prescribed with antiplatelet agents. How-
ever, subsequent meta-analyses yielded 
conflicting results.3-9

To investigate the association 
between NOAC therapy and GIB in real-
world settings, a recent meta-analysis 
included 8 observational studies with 
a total of 117,339 NOAC users (either 
dabigatran or rivaroxaban).10 The pooled 
incidence rate of GIB was 4.5 per  
100 patient-years with dabigatran, and  
7.18 per 100 patient-years with rivaroxa-
ban. Compared with warfarin, dabigatran  
was associated with a 1.21-fold increased 
risk of GIB, while rivaroxaban did not 
confer a significant increase in risk. 
The non-significant association with  

rivaroxaban may be related to a shorter 
follow-up duration and an overall younger 
age. There are several possible reasons 
for the apparently lower risk of GIB in 
observational studies in contrast to  
randomized clinical trials. Firstly, random-
ized clinical trials recruited older patients 
who are at higher risk of stroke. Secondly, 
physicians may avoid prescribing NOACs  
to high-risk patients in real-world practice.

Mechanisms of NOAC-
related GIB 
Interestingly, dabigatran and rivaroxaban 
are associated with an increased risk of 
bleeding in the gastrointestinal (GI) tract, 
but not in other organs (including intra-
cranial haemorrhage).1,11 This has been 
hypothesized to be related to incomplete 
intestinal absorption of the active NOACs, 
leading to a local anticoagulant effect on 
GI mucosa, especially in the presence of 
pre-existing lesions like angiodysplasias 
and erosions.12 Conversely, the bioavail-
ability of warfarin is more than 95%, and 
non-absorbed warfarin does not have any 
local effect on the GI tract.1,11 The dos-
ing regimen may also affect the risk of 
GIB.1,11 Both rivaroxaban and apixaban are 
factor Xa inhibitors, administered in their 
active form, and have similar bioavailabili-
ties. However, these two agents differ 
in the risk of GIB, which may be related 
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to the higher peak anticoagulant activity 
of once-daily rivaroxaban compared with 
twice-daily apixaban.

Prevention of NOAC-
related GIB
Factors associated with NOAC-related 
GIB are summarized in Table 1. It has been 
shown that in patients receiving dabiga-
tran, only the higher dose of 150 mg b.i.d. 
is associated with a significantly higher 
GIB risk, indicating a dose-related effect.10 
Older age (≥75 years) is also a risk factor 
for GIB in patients receiving dabigatran.13 
However, in the case of rivaroxaban, 
there is no significant difference between 
the risk in younger and older patients.14 
As elimination of dabigatran depends on 
renal excretion, patients with impaired 
renal function are more likely to have drug 
accumulation and are at a higher risk of 
bleeding.11 A prior history of peptic ulcers 
or GIB is associated with a 2.31-fold 
increased risk of NOAC-related GIB, as 
shown by a recent population-based study 
in patients receiving dabigatran in Hong 
Kong.13  Concomitant antiplatelet therapy 
is also a well-recognized risk factor.2,13  
Co-administration of gastroprotective 
agents (either proton pump inhibitors 
[PPIs] or histamine H2-receptor antago-
nists [H2RAs]) is associated with a lower 
risk of GIB (an incidence rate ratio of 
0.52), although the protective effect is 
confined to the upper GI tract only.13 
While the impact of gastroprotective 
agents is strong for dabigatran-related 
GIB, the effect is only modest in patients 
receiving rivaroxaban.10 

The HAS-BLED score (Table 2) 
can also be used as a screening tool 
for assessing GIB risk.15 A score of ≥3 
is considered high-risk and a score of 3 
confers a risk of 3.7 bleeding events per 
100 patient-years.15,16 Other risk factors 
for GIB (eg, Helicobacter pylori infection, 
diverticulosis, angiodysplasias) should 
also be considered when prescribing 
NOACs.17

Prevention of GIB thus depends on 
confirming the indication of the NOAC 

and appropriate dosage with reference 
to the renal function, correction of modi-
fiable risk factors (eg. H. pylori eradica-
tion, avoidance of co-administration of 
antiplatelet agents or nonsteroidal anti-
inflammatory drugs [NSAIDs]), and the 
use of gastroprotective agents in high-
risk groups.1,11,17

Management of overt GIB 
Management of patients taking NOACs 
who present with overt GIB involves  
cessation of the drug, reversing anti-
coagulation, and endoscopic manage-
ment.1,11 Owing to the short half-life of 
NOACs, cessation of the drug will lead to 
a rapid return of coagulant function within  

Continued on p.77

Table 1. Risk factors for NOAC-related GIB

Harmful factors Definition

High dose of dabigatran A dose of 150 mg b.i.d 

Concomitant use of ulcerogenic agents Antiplatelet agents or steroids 

Older age Age ≥75 years 

Mild-to-moderate renal impairment Creatinine clearance <80 mL/min 

Prior history of peptic ulcers or GIB 

Helicobacter pylori infection

Pre-existing GI tract lesions Eg, diverticulosis, angiodysplasia 

HAS-BLED score Score of ≥3 indicates high risk of bleeding

Protective factors Definition 

Concomitant use of gastroprotective agents Proton pump inhibitors or histamine H2-receptor 
antagonists 

b.i.d., twice daily; GI, gastrointestinal; GIB, gastrointestinal bleeding; NOAC, Novel Oral Anticoagulant

Table 2. Components of HAS-BLED bleeding risk score 

Clinical characteristics Definition Points*

Hypertension Systolic blood pressure >160 mmHg 1 

Abnormal liver or renal function  Chronic liver disease (eg, cirrhosis) or 
biochemical evidence of significantly 
impaired liver function (eg, bilirubin >2 
times upper limit of normal (ULN) plus 
one or more liver enzymes >3 times ULN
Chronic dialysis, renal transplantation, or 
serum creatinine ≥200 μmol/L 

1 or 2 

Stroke Previous history of stroke 1 

Bleeding tendency or predisposition Bleeding disorder or previous bleeding 
episode requiring hospitalization or 
transfusion 

1 

Labile INRs Labile INRs in patients taking warfarin 1 

Elderly Age >65 years 1 

Drugs Concomitant antiplatelet agents
Excessive alcohol use 

1 or 2 

* Maximum score is 9
INR, international normalized ratio
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The gliflozin drugs are a new class 
of antidiabetic agents that work 
by inhibiting sodium-glucose trans-

port protein 2 (SGLT2), and are there-
fore called SGLT2 inhibitors.  SGLT2 is 
a sodium-glucose cotransporter protein 
and is the major cotransporter involved 
in glucose reabsorption in the kidney.1 
SGLT2 is located in the proximal tubule 
of the kidney and mediates about 90% of 
renal glucose reabsorption. Inhibition of 
SGLT2 reduces such reabsorption, lead-
ing to increased urinary glucose excre-
tion and an improvement in glycaemic 
control in patients with type 2 diabetes 
mellitus (T2DM) with a low risk of hypo-
glycaemia.  Furthermore, urinary glucose 
excretion results in weight loss, possibly 
attributable to the loss of calories, and a 
reduction in blood pressure as a result 
of osmotic diuresis. As SGLT2 inhibitors 

modulate renal filtration, they are ineffec-
tive if glomerular filtration rate is less than 
60 mL/min. 

At present, there are three SGLT2 
inhibitors on the market, canagliflozin, 
dapagliflozin and empagliflozin, which 
are used in the treatment of T2DM. How-
ever, because the mechanism of action is 
independent of pancreatic islet cell func-
tion, these drugs are also being used in 
patients with type 1 diabetes mellitus 
(T1DM).  Among the three drugs, empa-
gliflozin has the highest selectivity for 
SGLT2 inhibition.2 Although these drugs 
are well tolerated, because they induce 
glycosuria, they are associated with an 
increased risk of urinary tract infection 
(5%), vaginal candidiasis and genital tract 
infection (2-5%). 

In the management of T2DM, 
most guidelines recommended metfor-
min as first-line pharmacotherapy; there 
is no consensus on optimal second-line 
pharmacotherapy. The efficacy of empa-
gliflozin in glycaemic control was tested 
in a 4-arm randomized, placebo-controlled 

study comparing once-daily empagliflozin 
10 mg, empagliflozin 25 mg, sitagliptin  
100 mg and placebo for 24 weeks 
in patients with T2DM who had not 
received drug treatment in the preced-
ing 12 weeks.3 Compared with placebo, 
adjusted mean differences in change from 
baseline glycated haemoglobin (HbA1c) at 
week 24 were –0.74% (95% confidence 
interval [CI], –0.88 to –0.59; p<0.0001) 
for empagliflozin 10 mg, –0.85% (95% 
CI, –0.99 to –0.71; p<0.0001) for empa-
gliflozin 25 mg, and –0.73% (95% CI, 
–0.88 to –0.59; p<0.0001) for sitagliptin. 
Side effects were mild and included 
increased risk of urinary tract infections 
(5%), candidal vulvovaginitis (3%) and 
hypoglycaemia (<1%). In the open-label 
arm of empagliflozin 25 mg once daily, 
mean HbA1c was reduced from 11.5% at 
baseline to 7.6% at week 24, and 24 of 
87 patients (28%) reached HbA1c concen-
trations of less than 7.0%. These results 
show that empagliflozin provides a toler-
able and efficacious strategy for reducing 
HbA1c in patients with T2DM.
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The EMPA-REG H2H-SU trial 
aimed to compare the efficacy and 
safety of empagliflozin and the sulfonyl-
urea glimepiride as an add-on to met-
formin in patients with T2DM. A total of 
1549 patients were randomly assigned 
to receive empagliflozin (n=769) or 
glimepiride (n=780).4 Empagliflozin was 
non-inferior to glimepiride with respect 
to the change from baseline in HbA1c lev-
els at weeks 52 and 104. At week 104, 
the adjusted mean difference in change 
from baseline in HbA1c with empagliflozin 
versus glimepiride was –0.11% (95% CI, 
–0.21 to –0.01; p=0.0263; Figure 1). Con-
firmed hypoglycaemic adverse events 
(plasma glucose ≤3.9 mmol/L or requiring 
assistance) were reported in significantly 
less patients treated with empagliflozin 
compared with glimepiride (19/769 
patients, 2% vs 189/780 patients, 24%). 
Other major adverse events were simi-
lar (9%) for both glimepiride and empa-
gliflozin.

Empagliflozin has also been studied 
in T2DM patients who are inadequately 
controlled with basal insulin therapy. In 
the EMPA-REG BASAL trial, patients with 
poor glycaemic control (HbA1c >7 and 
≤10%) on basal insulin (glargine, detemir, 
Neutral Protamine Hagedor [NPH]) were 
randomized to receive empagliflozin  
10 mg (n=169), empagliflozin 25 mg 
(n=155) or placebo (n=170) for 78 weeks.5 
At week 18, the adjusted mean ± stan-
dard error changes from baseline in HbA1c 
were 0.0±0.1% for placebo, compared 
with −0.6±0.1% and −0.7±0.1% for 
empagliflozin 10 mg and 25 mg, respec-
tively (both p<0.001). At week 78, empa-
gliflozin 10 mg and 25 mg significantly 
reduced HbA1c, insulin dose and weight 
compared with placebo (all p<0.01), and 
empagliflozin 10 mg significantly reduced 
systolic blood pressure compared placebo 
(p=0.004). The proportion of patients with 
hypoglycaemia was similar between all 
groups (35–36%).

An important goal in the manage-
ment of patients with diabetes is to 
prevent complications of the disease. 

Long-term outcomes of empagliflozin 
in T2DM patients were addressed in 
the recent EMPA-REG OUTCOME trial, 
including 3-point major adverse cardio-
vascular events, cardiovascular and all-
cause death, hospitalization for heart 
failure and high cardiovascular risk.6 A 
total of 7020 patients were treated for a 
median observation time of 3.1 years. The 
primary composite outcome (death from 
cardiovascular causes, nonfatal myocar-
dial infarction or nonfatal stroke) occurred 
in 490 of 4687 patients (10.5%) in the 
pooled empagliflozin group and in 282 
of 2333 patients (12.1%) in the placebo 
group (hazard ratio [HR]=0.86; 95% CI, 

0.74–0.99; p=0.04 for superiority). Heart 
failure hospitalization or cardiovascular 
death occurred in a significantly lower per-
centage of patients treated with empa-
gliflozin (265/4687 patients, 5.7%) than 
with placebo (198/2333 patients, 8.5%; 
HR=0.66; 95% CI, 0.55–0.79; p<0.001; 
Figure 2). This corresponds to a number 
needed to treat of 35 over 3 years to pre-
vent one heart failure hospitalization or 
cardiovascular death. Consistent effects 
of empagliflozin were observed across 
subgroups defined by baseline charac-
teristics, including patients with versus 
without heart failure, and across catego-
ries of medications to treat diabetes and/
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or heart failure. Empagliflozin improved 
other heart failure outcomes, including 
hospitalization for, or death from, heart 
failure (2.8% vs 4.5%; HR=0.61; 95% 
CI, 0.47–0.79; p<0.001) and was associ-
ated with a reduction in all-cause hospi-
talization (36.8% vs 39.6%; HR=0.89; 
95% CI, 0.82–0.96; p<0.003) compared 
with placebo. There were no significant 
differences in the rates of myocardial 
infarction or stroke between groups, but 
in the empagliflozin group there were sig-
nificantly lower rates of death from car-
diovascular causes (3.7% vs 5.9% in the 
placebo group; 38% relative risk reduc-
tion [RRR]), hospitalization for heart fail-
ure (2.7% vs 4.1%; 35% RRR) and death 
from any cause (5.7% vs 8.3%; 32% 
RRR). 

In the process of lowering glucose 
reabsorption and subsequently blood glu-
cose concentrations, empagliflozin has 
been shown to reduce intraglomerular 
pressure and improve hyperfiltration in 
patients with both T1DM and T2DM.7 It 
has been suggested that these effects 
may translate into improved renal out-
comes; however, concern has been raised 
that SGLT2 inhibitors may be associated 
with long-term adverse renal effects. 
To address this, renal outcomes were 
examined in the EMPA-REG OUTCOME 
trial.7 Incident or worsening nephropathy 
occurred in 525 of 4124 patients (12.7%) 
in the empagliflozin group and in 388 
of 2061 (18.8%) in the placebo group 
(HR=0.61; 95% CI, 0.53–0.70; p<0.001; 
Figure 3). Doubling of the serum creati-
nine level occurred in 70 of 4645 patients 
(1.5%) in the empagliflozin group and in 
60 of 2323 (2.6%) in the placebo group, 
representing a significant RRR of 44%. 
Renal-replacement therapy was initiated 
in 13 of 4687 patients (0.3%) in the empa-
gliflozin group and in 14 of 2333 patients 
(0.6%) in the placebo group, representing 
a 55% lower relative risk in the empa-
gliflozin group. There was no significant 

difference in the rate of incident albu-
minuria between treatment groups. The 
adverse-event profile of empagliflozin in 
patients with impaired kidney function 
at baseline was similar to that reported 
in the overall trial population. In patients 
with T2DM at high cardiovascular risk, 
empagliflozin was associated with slower 
progression of kidney disease and lower 
rates of clinically relevant renal events 
than placebo when added to standard 
care. The adverse-event profile of empa-
gliflozin in patients with impaired kidney 
function at baseline, a potentially vulner-
able population, was consistent with that 
reported in the overall trial population. 
Rates of acute renal failure or hyperkale-
mia in the empagliflozin group were lower 
than, or similar to, those in the placebo 
group, regardless of whether patients 
had impaired kidney function at baseline.

In May 2015, the USA Food and 
Drug Administration (FDA) issued a 
warning that the gliflozins (canagliflozin, 
dapagliflozin and empagliflozin) may lead 
to euglycaemic ketoacidosis. Between 
March 2013 and May 2015, the FDA 
Adverse Event Reporting System (FAERS) 
database received 73 case reports of 
ketoacidosis in patients with T1DM or 
T2DM treated with SGLT2 inhibitors. All 
patients required hospitalization or treat-
ment in an emergency department.  In 
many cases, diabetic ketoacidosis (DKA) 
was not immediately recognized because 
the blood glucose levels were below 
those typically expected with diabetic 
ketoacidosis.  As a result, treatment of 
the ketoacidosis was delayed in some 
cases. The FAERS cases were not typi-
cal for DKA because most of the patients 
had T2DM and their blood sugar levels 
were only slightly increased compared 
to typical cases of DKA. Triggering fac-
tors included major illness, reduced food 
and fluid intake and reduced insulin dose. 
FAERS also identified 19 cases of life-
threatening urosepsis and pyelonephritis 

that started as urinary tract infections 
with the SGLT2 inhibitors between March 
2013 and October 2014.  All 19 patients 
were hospitalized and a few required 
admission to an intensive care unit or 
dialysis in order to treat kidney failure. 
The FDA warned healthcare profession-
als to assess for ketoacidosis and urinary 
tract infections in patients taking SGLT2 
inhibitors who present with suggestive 
symptoms. DKA associated with the use 
of SGLT2 inhibitors can occur even if the 
blood sugar level is not very high.  If keto-
acidosis is suspected, the SGLT2 inhibi-
tor should be discontinued and treatment 
instituted promptly.

In conclusion, SGLT2 inhibitors are a 
new class of antidiabetic drugs that can be 
used as a monotherapy or add-on therapy 
in T2DM patients or as add-on to insulin 
in T1DM patients. They provide additional 
benefits of weight reduction and blood 
pressure lowering. Empagliflozin is also 
documented to reduce cardiovascular 
events, reduce cardiovascular deaths and 
improve renal outcomes. Whether this is 
specific to empagliflozin or a class-effect 
of SGLT2 inhibitors is yet be confirmed. 
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Introduction

Overweight and obesity is a com-
mon condition in patients with 
type 2 diabetes, with a prevalence 

of up to 50%. Obesity promotes insu-
lin resistance and worsens glycaemic 
control. It is also associated with other 
medical comorbidities such as cardiovas-
cular diseases and a poorer quality of life. 
Therefore, maintaining an optimal body 
weight is an important treatment goal for 
patients with type 2 diabetes. 

Clinical pearls for primary 
care clinicians
Obesity is defined by body mass index 
(BMI). For Asians, the BMI reference 
ranges are 2.5 kg/m2 lower than those in 
international classifications (Table 1).1

When managing an obese patient 
with type 2 diabetes, a thorough medi-
cal history should be taken, including 
his/her dietary and lifestyle patterns and 

symptoms suggestive of obesity-related 
comorbidities (eg, obstructive sleep 
apnoea, gastric reflux, erectile dysfunc-
tion, mood problems). Abrupt weight gain 
or progressive worsening of glycaemic 
control should prompt further testing to 
detect hypothyroidism or other endocrine 
diseases such as Cushing’s syndrome. 

Weight loss of greater than 5% 
body weight confers a reduction in car-
diovascular disease risks, a reduction in 
antidiabetic and hypertensive drug use, 
better physical and sexual functioning 
and an improvement in health-related 
quality of life.2 However, for optimal clini-
cal benefit, a sustained weight loss of 
greater than 7% body weight is prefer-
able.3 Lifestyle interventions and use of 
’weight-friendly‘ antidiabetic drugs apply 
to all obese patients with type 2 diabetes 
while anti-obesity drugs and bariatric sur-
gery are good options in select motivated 
patients. 

Lifestyle interventions
Lifestyle interventions consist of dietary 
measures and physical activities. Aside 
from popular dietary regimes such as 
the Atkins diet, any dietary regime that 
achieves a daily caloric reduction is 
effective at weight reduction.3,4 Clini-

cians may consider referring patients to 
dieticians for tailor-made dietary advice 
according to patients’ lifestyles and food 
preferences. Dietary measures produce 
optimal effects when patients perform 
physical activity for at least 30 minutes a 
day, for at least 5 days a week. Exercises 
should include both aerobic exercises and 
resistance training. The later can prevent 
the loss of muscle mass due to dietary 
restriction. 

Wise combination of 
antidiabetic medications
Unless contraindicated, metformin 
should always be the first-line oral anti-
diabetic drug in all patients with type 2 
diabetes.5 When choosing a second anti-
diabetic drug after metformin, clinicians 
should take into account the effect of 
each drug on body weight. Table 2 sum-
marizes the commonly used antidiabetic 
drugs and their effects on body weight.
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Table 1. BMI reference ranges for Asians

BMI (kg/m2)

Underweight ≤18.5

Normal 18.5–22.9

Overweight 23.0–27.4

Obese ≥27.5

Table 2. The net effect of antidiabetic drugs on weight

Weight gain Weight neutral Weight reduction

Sulphonylurea

Pioglitazone^^

Insulin

Metformin*

DPP4-inhibitors

SGLT2 inhibitors
Dapagliflozin (10 mg qd)
Canagliflozin (300 mg qd)
Empagliflozin (25 mg qd)

GLP-1 Receptor agonist
Exenatide (10 mcg bid)
Liraglutide (1.8 mg qd)
Lixisenatide (20 mcg qd)

bid, twice daily; DPP-4, dipeptidyl peptidase-4; GLP, glucagon-like peptide-1; SGLT2, sodium-glucose cotransporter-2; qd, once daily
*Some experts classify metformin as a drug associated with modest weight reduction 
^^Pioglitazone can be beneficial in selected obese patients
The maximum therapeutic dose of the newer drugs is given in brackets
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Sulphonylurea and insulin induce 
weight gain as they can cause hypogly-
caemia, which is a potent stimulus to 
over-eat. For the same reason, prandial 
insulin and basal-bolus insulin injections 
cause more weight gain than basal insu-
lin analogues alone. Pioglitazone leads to 
weight gain due to water retention, but 
redistributes body fat as more subcutane-
ous fat (the ‘better’ fat) and less visceral 
fat (the ‘bad’ fat), resulting in less insulin 
sensitivity. Pioglitazone was also shown 
to improve histological parameters of 
fatty liver. Therefore, in select obese 
patients, for example, those with severe 
insulin resistance and concomitant fatty 
liver, pioglitazone is still a good choice 
despite its associated weight gain.  

Sodium-glucose contransporter-2 
(SGLT2) inhibitors have gained a lot of 
attention in the last year; they effectively 
lower plasma glucose levels by inhibiting 
renal glucose reabsorption in the proxi-
mal renal tubular cells, thereby promoting 
glycosuria. Via this mechanism, SGLT2 
inhibitors cause caloric loss and weight 
reduction by ~2%, mainly from fat loss. 
For instance, dapagliflozin contributes to 
78 g of urinary glucose loss every day, 
translating into an average of more than 
3 kg of total weight reduction. SGLT2 
inhibitors also have modest effects on 
blood pressure.6 Given the above data, 
SGLT2 inhibitors are a good second oral 
antidiabetic drug option after metformin 
in obese patients. 

Glucagon-like peptide-1 (GLP-1) 
receptor agonists are good alternatives 
for obese patients in view of their sig-
nificant weight reduction benefits. Like 
dipeptidyl peptidase-4 (DPP4) inhibitors, 
GLP-1 receptor agonists enhance incre-
tin action and suppress glucagon secre-
tion from pancreatic alpha-cells. While 
DPP4 inhibitors are weight neutral, GLP-1 
receptor agonists have the additional 
effect of inhibiting gastric emptying and 
promoting satiety via the hypothalamus. 
The first available GLP-1 receptor ago-
nist was exenatide (10 mg twice daily, 
subcutaneous injection). In clinical trials, 

exenatide reduced HbA1c by 1.36% after 
16 weeks, an effect that is comparable 
with that of insulin. Patients on exenatide 
also lost a mean of 4.2 kg of body weight 
while those on insulin gained 3.3 kg body 
weight.7 There are currently no head-to-
head comparisons on the weight reduc-
tion effects of GLP-1 receptor agonists 
and SGLT2-inhibitors. However, SGLT2 
inhibitors can be considered a good option 
as a second-line oral drug after metformin 
and GLP-1 receptor agonists are a good 
third-line drug for obese patients. 

The following are good examples of 
weight-friendly antidiabetic drug regimen 
combinations for obese patients:
•  “Metformin + SLGT2 inhibitor” in 

lieu of “ metformin + sulphonylurea”
•  “2 oral drugs + GLP-1 receptor ago-

nist” in lieu of “2 oral drugs + Neutral 

Protamine Hagedorn (NPH) insulin”
•  “Basal insulin + GLP-1 receptor ago-

nist” in lieu of multiple insulin injec-

tions

Anti-obesity drugs
There are five medications approved by 
the US Food and Drug Administration 
for the treatment of obesity, of which 
only orlistat (120 mg three times daily) is 
available in Hong Kong and is suitable to 
use in the primary care setting. Orlistat 
reduces dietary fat absorption by inhibit-
ing gastrointestinal lipases. In general, it 
is well tolerated except for mild flatulence 
and passing oily spots. As it may affect 
fat-soluble vitamin absorption, clinicians 
need to remind patients to take supple-
ments for long-term use. The drug should 
be discontinued if its effect is minimal 
(less than 5% weight loss). Liraglutide as 
a 3 g daily dose (the usual dose in an anti-
diabetic drug regimen is 0.6–1.8g daily) 
is another option for weight reduction. 
However, the 3 g injection preparation is 
not available in Hong Kong. 

Bariatric surgery
When patients cannot achieve their gly-
caemic targets despite optimal lifestyle 
intervention and medical management, 

bariatric surgery is an effective measure 
for managing their body weight. Diabe-
tes may also go into remission after sur-
gery, especially in young patients with a 
short disease duration and high baseline 
serum insulin level. The BMI cut-off for 
consideration of bariatric surgery is 32.5. 
Cut-off points can be as low as 27.5–32.4 
in select motivated patients if they have 
obesity-related co-morbidities such as 
refractory hypertension and obstructive 
sleep apnoea.8 Many public hospitals 
and private health clinics in Hong Kong 
provide bariatric surgery services. Stud-
ies show that the 30-day mortality rate 
of bariatric surgery is similar to that of a 
laparoscopic cholecystectomy (ie, approx-
imately 0.3%).9 With the availability of 
more long-term data on the mental and 
metabolic benefits in the near future, it 
is anticipated that bariatric surgery will be 
more accepted by patients and clinicians.

Conclusion
Optimizing body weight in type 2 

diabetes is a cornerstone of diabetes 
treatment. Lifestyle intervention is the 
foundation of management. The weight 
effect of antidiabetic drugs should rou-
tinely be considered. Bariatric surgery 
and orlistat are good options in select 
patients. 
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Introduction

Onychomycosis, or fungal nail infec-
tion, is a common condition. The 
prevalence rises with age, occur-

ring in 10% of the general population, 
20% of persons older than 60 years and 
50% of those older than 70 years.1 It is 
estimated that 75% of all patients pre-
senting with nail dystrophy had onycho-
mycosis.1 In our locality, it accounts for 
16.6% of dermatology clinic attendance.2 
It is not merely a cosmetic problem but 
can have profound physical and psycho-
logical impacts on the patient and result 
in stigmatization and social exclusion.3 
Managing the disease is often challeng-
ing in terms of establishing the diagnosis, 
educating the patient, selecting a mode 
of the treatment and preventing recur-
rence. This article will highlight current 
practice on the clinical management of 
onychomycosis. 

Clinical features
The typical findings of onychomycosis 
are nail dystrophy, nail plate thickening, 
hyperkeratotic debris, onycholysis, brittle 
nail resulting in partial fracture of the nail 
plate and yellow or brownish-green discol-
oration. Streaky proximal extension may 
be present. Often, the initial nail change is 
not regarded by patients as serious until it 
becomes a serious dystrophy. Paronychia 
or ingrown toe nails related to chronic nail 
changes may be present. 

Dermatophytoma appears as linear, 
single or multiple white or yellow bands on 
the nail plate. This is sometimes referred 
to as a ‘fungal abscess’. Biofilm develop-
ment is thought to be responsible for the 
pathogenesis of this infection composed 
of a fungal ball formed by abundant fungal 
filaments and large spores.4 As the fun-
gal mass firmly attaches to the nail plate 
and produces an extracellular polysaccha-
ride, it prevents penetration of antifungal 
agents making the condition resistant to 
standard antifungal therapy. There may be 
associated tinea pedis or other skin fun-
gal infections. The overall foot deformity 
like hallus valgus, callosities and circula-
tion status should be also checked. 

The typical classifications of ony-
chomycosis are as follows: distal and 
lateral subungual, endonyx subungual, 
proximal subungual and superficial; the 
clinically important classifications are the 
distal and lateral subtypes. 

Diagnosis
Several methods have been described to 
diagnose onychomycosis. These include 
direct microscopy techniques with potas-
sium hydroxide (KOH), which can be uti-
lized in combination with keratin-lysing 
agents and fungal culture on dermato-
phyte test medium or mycobiotic and 

inhibitory mould agar. Histopathologic 
analysis using periodic acid-Schiff stain 
can also be used for diagnosis.5 The most 
commonly found organism is a dermato-
phyte of the genus Trichophyton. Other 
organisms include Candida, which is 
more common in fingernail infections and 
in patients with chronic mucocutaneous 
candidiasis. Nondermatophyte moulds 
are a less common cause of onychomy-
cosis in the general population.6

Differential diagnosis
Other things to consider in the differential 
diagnosis are lichen planus, subungual 
wart, psoriasis, irritant contact dermatitis 
with nail or paronychial involvement (for 
example, in people with housewife hand 
disease or nail polish users), medications 
such as tetracycline, minocycline or che-
motherapeutic agents, bacterial infec-
tions such as Pseudomonas or nail bed or 
matrix pathologies including malignancy, 
pachyonychia congenita or the twenty-
nail syndrome (especially in the paediatric 
population). 

Treatment considerations
Treatment varies depending on the sever-
ity of nail changes, the organism involved 
and concerns about adverse effects and 
drug interactions. Treatments also have 
varying effectiveness, based on cure 
parameters that are defined differently 
among studies.

Patient-related factors 
and pretreatment 
counseling 
Factors leading to the development of 
fungal nail infection have been exten-
sively discussed elsewhere. These 
include lifestyle habits such as wearing 
occlusive footwear, smoking, regular 
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swimming, nail trauma, walking barefoot 
on damp floors in communal areas (such 
as gyms, locker rooms, saunas and swim-
ming pools), concomitant tinea pedis, nail 
psoriasis, age, obesity, diabetes, cancer, 
immunodeficiency, peripheral arterial 
disease (PAD), direct contact with other 
persons with onychomycosis and genetic 
predisposition.1-3,5,7-9

Topical treatment
Topical monotherapy is indicated when 
the matrix area is not involved; according 
to the preliminary results of the European 
Onychomycosis Observatory (EUROO) 
study, 74.16% of all onychomycoses fall 
into this category. Topical treatment is also 
suitable for patients who are reluctant to 
take oral medications. Ciclopirox has a 
broad spectrum of action (dermatophytes, 
Candida and some moulds). Amorolfine 
has a broad spectrum of activity against 
the yeasts, dermatophytes and moulds; 
it can be fungistatic and fungicidal. The 
recommended treatment regimen is once 
weekly, this is advantageous in terms of 
patient compliance compared to once-
daily treatments such as ciclopirox.1

The use of vinegar (5% acetic acid) 
to treat fungal infection has also been 
studied. However, it has been found that 
it is difficult to achieve a fungicidal pH 
of 3.0 at the nail bed despite prolonged 
and repeated application. Furthermore, 
exposing the epidermis in such a low 
acidic environment would affect its bar-
rier function.10

Efinaconazole is an emerging  
antifungal therapy for the topical treat-
ment of onychomycosis. Efinaconazole is 
an inhibitor of sterol 14α-demethylase and 
is more effective in vitro than terbinafine, 
itraconazole, ciclopirox and amorolfine 
against dermatophytes, yeasts and non-
dermatophyte moulds. One of the main 
hurdles for this topical agent, however, is 
the cost.11

Medical treatment: Systemic
Older drugs have been largely replaced 
by the newer antifungal agents such as 

terbinafine and itraconazole.1 Terbinafine, 
an allylamine, exerts its fungicidal activ-
ity by inhibiting ergosterol biosynthesis 
via inhibition of squalene epoxidase. This 
keratinophilic drug is active against der-
matophytes and some moulds, but is less 
effective against yeasts. Itraconazole, a 
triazole, interrupts ergosterol synthesis 
via the cytochrome P450 pathway. It has 
the broadest spectrum of activity of all oral 
antifungal agents and a high affinity for 
keratin. Oral drugs bind to the matrix area 
tissue, meaning that they are retained in 
the nail plate after treatment cessation. 
For example, terbinafine and itracon-
azole persist in the nail plate for up to 4 
and 6 months, respectively, after discon-
tinuation of treatment. This persistence 
may decrease treatment time and make 
intermittent therapy an attractive option, 
particularly in combination with a topical 
drug such as amorolfine. A meta-analysis 
shows that oral antifungal therapy against 
superficial dermatophytosis and onycho-
mycosis, including intermittent and con-
tinuous regimes is associated with a low 
incidence of adverse events. The risk of 
liver injury requiring termination of treat-
ment ranged from 0.11% to 1.22%. The 
risk of having asymptomatic elevation 
of serum transaminase but not requiring 
treatment discontinuation was less than 
2.0% for all treatment regimens.12

To test or not to test?
Is pre-treatment microbiological test-
ing necessary? The conclusion from a 
thought-provoking analysis shows that 
empirical treatment with terbinafine for 
patients with suspected onychomyco-
sis is more cost-effective than confir-
matory testing, with minimal effects on 
patient safety.13 However, we still rec-
ommend that patients at greater risk for 
drug-induced hepatotoxicity (eg, history 
of hepatitis, alcohol consumption, tak-
ing potentially hepatotoxic medications 
such as statins) and with other drug-drug 
interactions be carefully evaluated for the 
necessity of treatment and monitored 
throughout the treatment course.

Light-based treatment
In the last ten years, photodynamic 
therapy and laser-based treatments 
have been explored as a possible alter-
native treatment for onychomycosis. 
Long pulse 1064-nm neodymium:yttrium 
aluminium garnet (Nd:YAG) laser, 
diode laser, Q-switched Nd:YAG laser, 
titanium:sapphire laser and short pulse 
Nd:YAG 1064-nm laser have all been stud-
ied and found to be safe and effective for 
treating onychomycosis.14,15 The studied 
lasers were found to have a fungicidal 
and bactericidal effect after the laser 
irradiation. The successful use depends 
on a number of conditions, including the 
laser wavelength, output power, pulse 
duration, exposure time, spot size, type 
and the colour of the targeted tissue. 
Laser light causes local hyperthermia and 
destruction of pathogenic micro-organ-
isms by bursting the cell membrane, rup-
turing the fungus body and stimulating 
the local tissue reparative process.

Fractional carbon dioxide (CO2) laser 
and topical anti-fungal agents are being 
investigated in treating onychomycosis. 
The fractional laser aims to enhance the 
destruction of pathological tissue while 
enhancing the drug penetration; this com-
bination is another promising alternative 
treatment.16,17

Surgery
Surgical treatment is indicated in patients 
with dermatophytoma. Partial removal of 
the nail can also be an effective option 
in cases of lateral nail plate involvement. 
Surgical intervention is also indicated in 
patients who failed conventional therapy 
or with contraindications for medical 
treatment.18 Since the introduction of 
newer treatments, matricectomy is rarely 
indicated in the treatment of severe 
onychomycosis except in cases of total 
dystrophic nail, complications such as 
ingrown toe nail or when a nail bed biopsy 
is needed. Surgical methods can be used 
to remove part (debridement) or all (avul-
sion) of the nail plate. Such methods 
can also be combined with oral and/or  
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topical treatments. Carbon dioxide laser, 
McKay nail elevator and surgical nail mill-
ing device can be used for the removal 
of the involved nail plate. The goal is to 
create a clean bloodless wound bed 
with minimal disruption of the nail matrix 
and nail bed for smooth nail regrowth. 
Minimal collateral damage to nail folds 
is important as this is the road map for 
directing new nail growth. 

Summary
Onychomycosis presents a diagnostic 
and management challenge in clinical 
practice. Patient education is important 
for home care and better compliance. 
A combination of the above modalities 
is often used in difficult cases. New  

treatment options can reduce the side-
effects and improve outcomes.
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12–24 hours and near-complete recov-
ery after 5 drug half-lives.11 In the case of 
severe bleeding and/or haemodynamic 
instability, if the last dose of NOAC is taken 
within 2 hours, activated charcoal can be 
given to reduce intestinal absorption of 
residual drug. This potential benefit needs 
to be weighed against subsequent impair-
ment of endoscopic visualization.18 Idaruci-
zumab, a humanized monoclonal antibody 
fragment against dabigatran, is shown to 
be able to completely reverse the antico-
agulant effect of dabigatran in 88–90% 
of patients.19 Currently, there is no anti-
dote for other NOACs. Pro-coagulants like 
prothrombin complex concentrate and 
recombinant activated factor VII may be 
considered, although thrombotic compli-
cations can occur. 20,21 Haemodialysis or 
haemoperfusion is only useful for dabi-
gatran, but not rivaroxaban or apixaban as 
they are highly protein-bound.1 Antifibrino-
lytic agents, such as tranexamic acid, have 
been used in the management of NOAC-
related GIB, but experience is limited.22

In haemodynamically stable 
patients, deferring endoscopic evaluation 
for 12–24 hours to allow the drug’s effect 
to wear off should be considered. In 
haemodynamically unstable and severe 

bleeding cases, emergency endoscopy 
should be performed promptly after 
resuscitation. Radiological and/or surgical  
interventions will be the last resort if 
repeated endoscopic management fails. 

Conclusion
Compared with warfarin, there is a 
slightly higher risk of GIB with dabiga-
tran and possibly rivaroxaban. Physicians 
should be aware of the risk factors for 
NOAC-related GIB and adopt preventive  
measures accordingly. In the majority  
of cases, overt GIB can be managed by 
withholding NOACs followed by delayed 
endoscopic treatment.
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Introduction

Approximately 240 million people 
worldwide are chronically infected 
with hepatitis B virus (HBV), with 

the highest prevalence in Asia.1 Tenofovir 
disoproxil fumarate (TDF) is a nucleotide 
reverse transcriptase inhibitor that has 
potent activity against HBV. New data on 
TDF will be discussed. 

Hepatitis C virus (HCV) infection 
occurs in 175 million people worldwide, 
with a prevalence rate of 0.4% in Hong 
Kong and 1% in China. Chronic HCV infec-
tion often follows a progressive course 
over many years and can ultimately result 
in cirrhosis and hepatocellular carcinoma. 
Recently, oral direct-acting antivirals 
(DAAs) against HCV have been found to 
be highly effective and well-tolerated for 
the vast majority of patients; an update 
will be provided.

Update on TDF treatment 
for chronic HBV infection
Efficacy

TDF is effective for the treatment 
of chronic HBV in patients who are HBV 
envelope antigen (HBeAg) positive or 
negative, and can lead to regression of 
liver cirrhosis. In an open-label follow-
up study, after treatment with TDF for 5 
years, 97% of patients reached an HBV 
deoxyribonucleic acid (DNA) level of <169 
copies/mL.2 In patients with cirrhosis at 
baseline, 74% had regression of cirrhosis 
after 5 years of treatment. The safety pro-
file of TDF was favorable.

Resistance to TDF
HBV resistance to TDF has not been 
observed. While TDF-resistant mutations 
have been reported in the human immu-
nodeficiency virus (HIV), there is no cor-
responding site in the HBV genome.3,4

In an open-label study of 585 HBV 
patients taking TDF, no resistance muta-
tions were detected after six years of 
treatment.5 Most cases of virologic break-
through were attributed to non-compli-
ance (75%). In a minority of patients, viral 
suppression occurred only after a pro-
longed period of treatment (approximately 
10% of patients had detectable virus at 72 
weeks). However, all patients achieved 
viral suppression within 5 years. 

Severe spontaneous reactivation 
TDF has been used in patients with severe 
spontaneous reactivation of chronic HBV. 
In a placebo-controlled trial involving 27 
patients with severe spontaneous reactiva-
tion (characterized by the presence of total 
bilirubin ≥85.5 µmol/L and international 
normalized ratio [INR] >1.5), treatment 
with TDF was associated with a signifi-
cantly higher 3-month survival rate than 

placebo (57% versus 15 %).6 The median 
baseline HBV DNA level was 9×105 IU/mL. 
A 2-log reduction in HBV DNA levels after 
the second week of treatment was a good 
predictor of survival.

Combination therapy with TDF
Combination therapy offers the potential 
to achieve two important goals in the 
treatment of HBV: increasing the rate 
of HBeAg seroconversion or viral clear-
ance, and achieving long-term viral sup-
pression while avoiding drug resistance. 
Previously, combination regimens includ-
ing peginterferon alfa-2a (peginterferon) 
plus lamivudine, lamivudine plus adefovir, 
entecavir plus peginterferon and TDF plus 
entecavir have been evaluated with no 
significant benefit when compared with 
monotherapy.7

A recent study evaluated HBV sur-
face antigen (HBsAg) loss in patients 
receiving combination TDF and peginter-
feron for a finite duration in a randomized 
trial.8 A significantly greater proportion of 
patients receiving TDF plus peginterferon 
for 48 weeks had HBsAg loss than those 
receiving TDF or peginterferon alone: At 
week 72, 9.1% of subjects treated with 
TDF plus peginterferon for 48 weeks 
had HBsAg loss, compared with 0% of 
patients assigned to be treated with TDF 
for 120 weeks (p<0.001) and 2.8% of 
patients treated with peginterferon for 48 
weeks (p=0.003). The incidence of com-
mon adverse events (including headache, 
alopecia and pyrexia) and treatment dis-
continuation due to adverse events was 
similar among treatment groups. 

The mechanism of action by which 
the TDF and peginterferon combination 
induces HBsAg loss is not well under-
stood. Active HBV replication can blunt 
the host immune response by disrupting 
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various intracellular pathways, including 
those involved in antigen presentation and 
interferon-dependent signaling. By rapidly 
reducing viral replication and serum viral 
protein levels, including HBsAg, TDF may 
improve responsiveness of the immune 
system to immune modulators, such as 
interferon.9

Update on treatment of 
chronic HCV infection
Introduction
The goal of antiviral therapy in patients 
with chronic HCV is to eradicate HCV 
ribonucleic acid (RNA), which is predicted 
by attainment of a sustained virologic 
response (SVR), defined as an unde-
tectable RNA level 12 weeks following 
the completion of therapy. An SVR is 
considered cure of the HCV infection.10  
Attaining an SVR has been associated 
with decreases in all-cause mortality, liver-
related death, need for liver transplanta-
tion, hepatocellular carcinoma rates and 
liver-related complications, even among 
patients with advanced liver fibrosis.11

All patients with virologic evidence 
of chronic HCV infection (ie, detectable 
HCV viral levels over a 6-month period) 
should be considered for treatment. The 
recent discovery of DAAs that target  
specific nonstructural proteins of HCV 
and thus disrupt viral replication and 
infection has revolutionized therapy of 
HCV infection. These all-oral regimens are 
highly effective and well-tolerated for the 
vast majority of HCV-infected patients.

HCV genotype in Hong Kong
Regimen selection varies by genotype 
and other patient factors. Genotypic  
studies in Hong Kong have identified  
genotypes 1b and 6a as the most preva-
lent HCV genotypes locally, a scenario 
different from that in western countries 
where genotype 1a predominates.12 In 
an early study of 212 blood donors in 
Hong Kong who tested positive for HCV 
from 1991 to 1994, the most common 
genotype was 1b (58.8%), followed by 6a 
(27.0%).13

Treatment of chronic HCV
Regimen selection for patients with HCV 
infection should take into account geno-
type, efficacy, duration, adverse effect 
profile, potential drug-drug interactions, 
history of prior treatment, the stage of 
fibrosis and cost. Various DAA-contain-
ing regimens have been available; these 
include ledipasvir-sofosbuvir, sofosbuvir-
velpatasvir, elbasvir-grazoprevir, ombi-
tasvir-paritaprevir-ritonavir plus dasabuvir 
with or without ribavirin, simeprevir plus 
sofosbuvir and daclatasvir plus sofosbuvir.

In Hong Kong, since genotypes 1b 
and 6a are the most prevalent, and the 
two treatment regimens ledipasvir-sofos-
buvir and ombitasvir-paritaprevir-ritonavir 
plus dasabuvir have been registered in 
Hong Kong for more than one year; these 
two regimens will be discussed in further 
detail.

Treatment for HCV genotype 1 
Ledipasvir-sofosbuvir: The regimen of 
ledipasvir-sofosbuvir is one of the pre-
ferred antiviral regimens for the vast 
majority of patients with chronic HCV 
infection. It is available in a once-daily 
fixed-dose combination tablet of the 
nonstructural protein 5A (NS5A) inhibitor 
ledipasvir (90 mg) and the nonstructural 
5B (NS5B) inhibitor sofosbuvir (400 mg) 
and is highly effective for both treat-
ment-naïve and treatment-experienced 
patients with genotype 1 infection, even 
in the setting of cirrhosis. The duration of 
therapy is 12 weeks for treatment-naïve 
and noncirrhotic treatment-experienced 
patients. Eight weeks of therapy is suf-
ficient for noncirrhotic treatment-naïve 
patients with viral levels <6 x 106 IU/mL. 
Overall, the SVR rate in patients with or 
without cirrhosis is greater than 95%.14,15

In the difficult-to-treat patients with 
cirrhosis who had failed peginterferon, 
ribavirin, and a protease inhibitor, treat-
ment with ledipasvir-sofosbuvir plus riba-
virin for 12 weeks resulted in SVR rates 
of 96%.16

The combination of ledipasvir and 
sofosbuvir is well tolerated. The most 

common adverse effects reported are 
fatigue, headache, nausea and insomnia. 
Important drug-drug interactions to avoid 
include those with P-glycoprotein induc-
ers, such as rifampin and St. John’s wort, 
which can reduce concentrations of both 
ledipasvir and sofosbuvir. Proton pump 
inhibitors can also decrease ledipasvir 
concentrations, so the lowest possible 
dose of proton pump inhibitor should be 
used.
Sofosbuvir-velpatasvir: This pange-
notypic regimen of sofosbuvir-velpatasvir 
is the antiviral regimen for the vast major-
ity of patients with chronic HCV infection. 
It is given for 12 weeks and is highly effec-
tive with SVR rates of 98-99% for both 
treatment-naïve and experienced patients 
with genotype 1 infection.17 This regimen 
is well tolerated, with a discontinuation 
rate of <1% for adverse events. 
Ombitasvir-paritaprevir-ritonavir plus 

dasabuvir: This combination regimen 
is given with or without weight-based 
ribavirin for 12 or 24 weeks, depending 
on the population. It is highly effective 
in treatment-naïve patients and in those 
who have failed prior treatment with 
peginterferon and ribavirin, even in the 
setting of cirrhosis.18,19 The regimen is par-
ticularly effective for subtype 1b infection 
with a SVR rate of 100%.

Ombitasvir-paritaprevir-ritonavir plus 
dasabuvir with or without ribavirin is gen-
erally well tolerated. Adverse events are 
common but typically mild. However, in 
patients with cirrhosis, hepatic decom-
pensation may occur within 1–4 weeks of 
drug initiation and thus, the U.S. Food and 
Drug Administration (FDA) issued a warn-
ing for its use in cirrhotic patients.20

Treatment for HCV genotype 6 
HCV genotype 6 has been found primar-
ily in Southern China, Hong Kong, Taiwan, 
Macau, and Southeast Asia, including 
Singapore, Malaysia, Vietnam, Thailand 
and Burma.

The interferon-free options for 
genotype 6 infection are the fixed-dose 
combinations of ledipasvir-sofosbuvir or 
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sofosbuvir-velpatasvir, each given once 
daily for 12 weeks. Both are highly effec-
tive with a SVR rate of >95%.21

Follow-up treatment
Follow-up after treatment includes check-
ing the viral load 12 weeks after the  
cessation of therapy to evaluate the 
SVR. Patients with advanced fibrosis or  
cirrhosis need continued screening for 
hepatocellular carcinoma, regardless of 
antiviral treatment success.22

Conclusion
In patients with chronic HBV infection, 
treatment with TDF is highly effective 
in reducing cirrhotic complications and 
hepatocellular carcinoma. HBV resistance 
to TDF has not been observed. Combina-
tion therapy with TDF and peginterferon 
for viral clearance needs further long-
term studies in Asian populations.

In patients with chronic HCV infec-
tion, DAAs are highly effective, interferon-
free (and in many cases, ribavirin-free) 

and safe. Regimen selection varies by 
genotype and patient factors such as prior 
treatment failure, renal impairment, 
advanced cirrhosis and drug-drug interac-
tions.
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