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The Temple of Epidaurus was in 
active use until about 600 CE.  
One can see at the museum 
surgical instruments that were 
used in its later dates.

Pictorial Medical History (22)
Dr Lam Tat Chung, Paul 
(林達聰醫生)
FRCP, FRCPsych, FHKAM (Medicine),  
FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
President

The full article can be seen at:  
http://www.hkma.org/english/cme/onlinecme/cme201302main.htm Surgical instruments used in the Asclepieion at Epidaurus

O besity is associated with a range 
of medical problems. Only a 
subset of patients responds to 

diet control and increased exercise, as 
genetic factors play a role. In this issue, 
we present an article that explores a 
holistic approach to obesity manage-
ment, with individualized counselling and 
medications, including appetite suppres-
sants, inhibitors of intestinal absorption 
of dietary fat and glucagon-like peptide-1 
(GLP-1) receptor agonists, as well as new 
drugs yet to be registered in Hong Kong. 

The second article examines 

diabesity, type 2 diabetes mellitus (DM) 
caused by obesity, which can be man-
aged by losing weight. Sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors and 
GLP-1 receptor agonists are antihyper-
glycaemic agents with both glycaemic 
control and weight reduction properties. 
Metformin is a weight-neutral anti-DM 
agent and is the initial drug choice for DM 
because it is safe and inexpensive. Such 
medications have also been shown to be 
cardioprotective. Surgery may be consid-
ered for those with a body mass index 
(BMI) >27.5 kg/m2 (in Asians) who have 

not responded to medical treatment. 
Lifestyle modification including 

diet control and exercise is of paramount 
importance in DM management. It can 
improve insulin sensitivity and the effect 
can be immediate and long lasting. 
Combined aerobic and resistance train-
ing may achieve greater improvement. 
Moreover, exercise also improves weight 
loss, lipid profile and blood pressure. 
Our third article reviews these themes 
and discusses prescribing exercise for 
patients with DM. 

Finally, non-alcoholic steatohepatitis 
(NASH) is an aggressive subtype of non-
alcoholic fatty liver disease (NAFLD), lead-
ing to cirrhosis and malignant change. The 
prevalence of NASH has doubled over 
previous estimates and it is the second-
leading cause for liver transplantation. 
Diet control and exercise to help reduce 
body weight form the basis of NAFLD 
management as, currently, no drug is 
approved for this disease. However, new 
agents are being developed, and our 
last article describes the pharmacology 
and clinical effects of some of the most 
promising candidates.



Further Information is available from
Novo Nordisk Hong Kong Ltd
Unit 519, 5/F Trade Square, 681 Cheung Sha Wan Road, Kowloon, Hong Kong
Tel: 852 2387 8555     Fax: 852 2386 0800     www.novonordisk.com

Introducing Saxenda®:
Significant and sustained weight loss with  
simultaneous improvements in cardiometabolic 
risk factors.1,3 In a 1-year study:

•   9 out of 10 patients achieved weight loss,  
with 1 in 3 losing >10%3

•   Patients lost weight and kept it off1

•   Patients also experienced significant 
improvements in multiple cardiometabolic 
risk factors1,3

The only GLP-1 analogue that is EMA approved for  
weight management as an adjunct to diet and exercise1 

 NOW,
 your patients WITH OBESITY
     have more to celebrate with
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References: 1. Saxenda® [summary of product characteristics]. 2. NovoNordisk Company press release, 22 Apr 2015. United States 
first country to launch Saxenda®. 3.Pi-Sunyer X, Astrup A, Fujioka K, et al; for the SCALE Obesity and Prediabetes NN8022-1839 Study 
Group. A randomized, controlled trial of 3.0 mg of liraglutide in weight management. N Engl J Med. 2015;373(1):11-22.

Abbreviated prescribing information  
Saxenda® (liraglutide injection) 
The Summary of Product Characteristics (SPC) is available at novonordisk.com. 
Presentation: Prefilled, disposable pen containing 18 mg of liraglutide in 3 mL of solution. Indications: 
Saxenda® is indicated as an adjunct to a reduced-calorie diet and increased physical activity for weight 
management in adult patients with an initial Body Mass Index (BMI) of ≥ 30 kg/m² (obese), or ≥ 27 kg/m² 
to < 30 kg/m² (overweight) in the presence of at least one weight-related comorbidity such as dysglycaemia 
(pre-diabetes or type 2 diabetes mellitus), hypertension, dyslipidaemia or obstructive sleep apnoea. Treatment 
with Saxenda® should be discontinued after 12 weeks on the 3.0 mg/day dose if patients have not lost at 
least 5% of their initial body weight. The need for continued treatment should be re-evaluated annually. 
Dosage and administration: The starting dose is 0.6 mg once daily. The dose should be increased to 3.0 
mg once daily in increments of 0.6 mg with at least one week interval to improve gastro-intestinal tolerability. 
If escalation to the next dose step is not tolerated for two consecutive weeks, consider discontinuing 
treatment. Daily doses higher than 3.0 mg are not recommended. Saxenda® is administered once daily at any 
time, independent of meals, subcutaneously injected in the abdomen, thigh or upper arm, preferably around 
the same time every day. Saxenda® must not be administered intravenously or intramuscularly. Patients with 
type 2 diabetes mellitus receiving liraglutide in combination with a sulphonylurea may have an increased risk 
of hypoglycaemia. The risk of hypoglycaemia may be lowered by a reduction in the dose of sulphonylurea. 
Saxenda® should not be used in combination with other Glucagon-like Peptide-1 (GLP-1) receptor agonist. 
The addition of Saxenda® in patients with type 2 diabetes mellitus treated with insulin has not been 
evaluated. This medicinal product is not recommended for use in paediatric patients. Contraindications: 
Hypersensitivity to liraglutide or to any of the excipients. Special warnings and precautions: In patients 
with diabetes mellitus liraglutide must not be used as a substitute for insulin. There is limited experience in 
patients with congestive heart failure New York Heart Association (NYHA) class I-II and liraglutide should 
therefore be used with caution. There is no experience in patients with congestive heart failure NYHA class 
III-IV and liraglutide is therefore not recommended in these patients. Due to limited experience, Saxenda® 
is not recommended in patients with inflammatory bowel disease or diabetic gastroparesis. Saxenda® is 
not recommended in patients: aged 75 years or more, treated with other products for weight management, 
with obesity secondary to endocrinological or eating disorders or to treatment with medicinal products that 
may cause weight gain, with severe renal impairment, with severe hepatic impairment. Saxenda® must be 

used with caution in patients with mild or moderate hepatic impairment. Use of GLP-1 receptor agonists 
has been associated with the risk of developing acute pancreatitis. Patients should be informed of the 
characteristic symptoms of acute pancreatitis. If pancreatitis is suspected, liraglutide should be discontinued; 
if acute pancreatitis is confirmed, liraglutide should not be restarted. Caution should be exercised in patients 
with a history of pancreatitis. In clinical trials for weight management, a higher rate of cholelithiasis and 
cholecystitis was observed in patients treated with liraglutide than in patients on placebo. Patients should be 
informed of the characteristic symptoms of cholelithiasis and cholecystitis. In clinical trials in type 2 diabetes, 
thyroid adverse events, including increased blood calcitonin, goitre and thyroid neoplasm have been reported 
in particular in patients with pre-existing thyroid disease. Cases of increased blood calcitonin were also 
observed in the weight management clinical trials. An increase in heart rate was observed with liraglutide 
in clinical trials. Heart rate should be monitored at regular intervals consistent with usual clinical practice. 
Patients should be informed of the symptoms of increased heart rate (palpitations or feelings of a racing 
heartbeat while at rest). For patients who experience a clinically relevant sustained increase in resting heart 
rate, treatment with liraglutide should be discontinued. Patients treated with liraglutide should be advised 
of the potential risk of dehydration in relation to gastrointestinal side effects and take precautions to avoid 
fluid depletion. Pregnancy and lactation: Saxenda® should not be used in women who are pregnant, who 
wish to become pregnant, or who are breastfeeding. Undesirable effects: The most frequently reported 
adverse reactions in patients treated with Saxenda® are nausea, vomiting, diarrhoea and constipation. 
Less common adverse reactions include dyspepsia, upper abdominal pain, gastritis, flatulence, abdominal 
distension, gastroesophageal reflux, eructation, dry mouth, dizziness, dysgeusia, insomnia, fatigue, asthenia, 
injection site reactions, malaise, tachycardia, urticaria, pancreatitis, cholelithiasis, cholecystitis, hypoglycaemia, 
anaphylactic reaction, dehydration, acute renal failure and renal impairment. Overdose: From clinical trials 
and marketed use overdoses have been reported up to 72 mg (24 times the recommended maintenance 
dose). Events reported included severe nausea and severe vomiting which are also the expected symptoms 
of an overdose with liraglutide. None of the reports included severe hypoglycaemia. All patients recovered 
without complications. In the event of overdose, appropriate supportive treatment should be initiated 
according to the patient’s clinical signs and symptoms. The patient should be observed for clinical signs of 
dehydration and blood glucose should be monitored.

Saxenda 276x206.indd   1 3/9/19   1:26 PM
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Update on Medical Treatment of Obesity 
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O besity is a disease in which an 
excessive amount of adipose 
tissue accumulates in the body, 

leading to adverse health outcomes, 
including diabetes, hypertension, cardio-
vascular disease and some forms of 
cancers. Treating obesity is important to 
address established obesity-associated 
comorbidities and to prevent the onset of 
new obesity-related illnesses.

For decades, advising patients 
to restrict caloric intake and increase 
exercise was the mainstay of treatment 
for overweight and obese patients. 
However, clinicians who have treated 
patients with weight problems know 
that only a subset of patients responds 
to lifestyle modifications alone. In fact, 
response to different diets varies among 
individuals and evidence suggests that at 
least part of this variability is attributable 
to genetic factors.1,2 As such, an individu-
alized treatment plan that focuses on a 
physiological approach to obesity and 
utilizes the full array of treatment options 

has been suggested.3 Clinicians providing 
obesity management should be familiar 
with the indications and risks of each 
treatment option, especially in relation 
to physiology, and should be prepared to 
discuss with patients to determine the 
most appropriate treatment approach. 
Antiobesity medications should always 
be accompanied by holistic lifestyle coun-
selling, and the treatment regimen should 
be reviewed at every consultation for any 
necessary modifications and to optimize 
effectiveness. Furthermore, clinicians 
should keep up to date with emerging 
evidence and developments in the field 
of obesity management to ensure that 
patients receive best-practice care. 

Antiobesity medications 
in Hong Kong
Early antiobesity medications were 
amphetamine-based agents used as 
appetite suppressants. In Hong Kong, 
the first antiobesity medication was 
phentermine, which was approved 
in 1983. Phentermine is a natural 
monoamine alkaloid derivative and a 
sympathomimetic agent.4 It stimulates 
hypothalamic release of norepinephrine 
and causes the release of epinephrine 
or adrenaline outside the brain, resulting 
in appetite suppression and breakdown 
of stored fat, respectively.4 It is mainly 
excreted in the urine and has a half-life 
of 25 hours. Phentermine is contraindi-
cated in patients with known pulmonary 
artery hypertension, existing heart valve 
abnormalities or heart murmurs, moder-
ate to severe arterial hypertension, 
cerebrovascular disease, severe cardiac 
disease including arrhythmias, advanced 
arteriosclerosis, hyperthyroidism and 
patients with anxiety or other psychiatric 
illnesses.5 Common side effects include 
nausea, vomiting, dry mouth, abdominal 
cramps, unpleasant taste, diarrhoea and 
constipation.5 

Orlistat, approved in 1999, became 
the second antiobesity medication 
registered in Hong Kong.6 It is a revers-
ible inhibitor of intestinal and pancreatic 
lipase and exerts its action by forming 
a covalent bond with the serine site in 
lipases, thereby inhibiting their activity 
and preventing dietary fat from being 
hydrolyzed and absorbed.7 The major side 
effects of orlistat are steatorrhoea and 
anal leakage.7 Sporadic cases of acute 
hepatotoxicity associated with the use of 
orlistat have been reported.7 

The "registrations" of the next 
antiobesity drugs were short-lived. 
Sibutramine, a monoamine reuptake 
inhibitor registered in Hong Kong in 2009, 
was withdrawn 1 year later because of 
an observed increase in cardiovascular 
disease and death.8 Rimonabant, a can-
nabinoid receptor inhibitor approved in 
Europe in 2006, was withdrawn in 2009 
due to psychiatric side effects, before it 
reached the Hong Kong market.9 

In 2017, liraglutide, a glucagon-like 
peptide-1 (GLP-1) receptor agonist, was 
approved for use in obesity, bringing the 
number of registered antiobesity drugs 
in Hong Kong to three.10 Liraglutide was 
initially approved in Hong Kong in 2012, 
under the brand name Victoza, for use in 
type 2 diabetes at an intended dosage of 
1.8 mg daily.11 The mechanism of action of 
GLP-1 receptor agonists in type 2 diabetes 
includes increasing insulin secretion in a 
glucose-dependent manner and decreas-
ing glucagon secretion, thereby lowering 
blood glucose. For treatment of obesity, 
liraglutide is sold under the brand name 
Saxenda for use at a dosage of 3.0 mg 
daily. In treating obesity, GLP-1 receptor 
agonists exert their action by stimulating 
the GLP-1 receptor in the hypothalamus 
and delaying gastric emptying to increase 
satiety.12 In patients with both diabetes 
and obesity (sometimes referred to as 
“diabesity”), the dual actions of GLP-1 

Further Information is available from
Novo Nordisk Hong Kong Ltd
Unit 519, 5/F Trade Square, 681 Cheung Sha Wan Road, Kowloon, Hong Kong
Tel: 852 2387 8555     Fax: 852 2386 0800     www.novonordisk.com
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References: 1. Saxenda® [summary of product characteristics]. 2. NovoNordisk Company press release, 22 Apr 2015. United States 
first country to launch Saxenda®. 3.Pi-Sunyer X, Astrup A, Fujioka K, et al; for the SCALE Obesity and Prediabetes NN8022-1839 Study 
Group. A randomized, controlled trial of 3.0 mg of liraglutide in weight management. N Engl J Med. 2015;373(1):11-22.

Abbreviated prescribing information  
Saxenda® (liraglutide injection) 
The Summary of Product Characteristics (SPC) is available at novonordisk.com. 
Presentation: Prefilled, disposable pen containing 18 mg of liraglutide in 3 mL of solution. Indications: 
Saxenda® is indicated as an adjunct to a reduced-calorie diet and increased physical activity for weight 
management in adult patients with an initial Body Mass Index (BMI) of ≥ 30 kg/m² (obese), or ≥ 27 kg/m² 
to < 30 kg/m² (overweight) in the presence of at least one weight-related comorbidity such as dysglycaemia 
(pre-diabetes or type 2 diabetes mellitus), hypertension, dyslipidaemia or obstructive sleep apnoea. Treatment 
with Saxenda® should be discontinued after 12 weeks on the 3.0 mg/day dose if patients have not lost at 
least 5% of their initial body weight. The need for continued treatment should be re-evaluated annually. 
Dosage and administration: The starting dose is 0.6 mg once daily. The dose should be increased to 3.0 
mg once daily in increments of 0.6 mg with at least one week interval to improve gastro-intestinal tolerability. 
If escalation to the next dose step is not tolerated for two consecutive weeks, consider discontinuing 
treatment. Daily doses higher than 3.0 mg are not recommended. Saxenda® is administered once daily at any 
time, independent of meals, subcutaneously injected in the abdomen, thigh or upper arm, preferably around 
the same time every day. Saxenda® must not be administered intravenously or intramuscularly. Patients with 
type 2 diabetes mellitus receiving liraglutide in combination with a sulphonylurea may have an increased risk 
of hypoglycaemia. The risk of hypoglycaemia may be lowered by a reduction in the dose of sulphonylurea. 
Saxenda® should not be used in combination with other Glucagon-like Peptide-1 (GLP-1) receptor agonist. 
The addition of Saxenda® in patients with type 2 diabetes mellitus treated with insulin has not been 
evaluated. This medicinal product is not recommended for use in paediatric patients. Contraindications: 
Hypersensitivity to liraglutide or to any of the excipients. Special warnings and precautions: In patients 
with diabetes mellitus liraglutide must not be used as a substitute for insulin. There is limited experience in 
patients with congestive heart failure New York Heart Association (NYHA) class I-II and liraglutide should 
therefore be used with caution. There is no experience in patients with congestive heart failure NYHA class 
III-IV and liraglutide is therefore not recommended in these patients. Due to limited experience, Saxenda® 
is not recommended in patients with inflammatory bowel disease or diabetic gastroparesis. Saxenda® is 
not recommended in patients: aged 75 years or more, treated with other products for weight management, 
with obesity secondary to endocrinological or eating disorders or to treatment with medicinal products that 
may cause weight gain, with severe renal impairment, with severe hepatic impairment. Saxenda® must be 

used with caution in patients with mild or moderate hepatic impairment. Use of GLP-1 receptor agonists 
has been associated with the risk of developing acute pancreatitis. Patients should be informed of the 
characteristic symptoms of acute pancreatitis. If pancreatitis is suspected, liraglutide should be discontinued; 
if acute pancreatitis is confirmed, liraglutide should not be restarted. Caution should be exercised in patients 
with a history of pancreatitis. In clinical trials for weight management, a higher rate of cholelithiasis and 
cholecystitis was observed in patients treated with liraglutide than in patients on placebo. Patients should be 
informed of the characteristic symptoms of cholelithiasis and cholecystitis. In clinical trials in type 2 diabetes, 
thyroid adverse events, including increased blood calcitonin, goitre and thyroid neoplasm have been reported 
in particular in patients with pre-existing thyroid disease. Cases of increased blood calcitonin were also 
observed in the weight management clinical trials. An increase in heart rate was observed with liraglutide 
in clinical trials. Heart rate should be monitored at regular intervals consistent with usual clinical practice. 
Patients should be informed of the symptoms of increased heart rate (palpitations or feelings of a racing 
heartbeat while at rest). For patients who experience a clinically relevant sustained increase in resting heart 
rate, treatment with liraglutide should be discontinued. Patients treated with liraglutide should be advised 
of the potential risk of dehydration in relation to gastrointestinal side effects and take precautions to avoid 
fluid depletion. Pregnancy and lactation: Saxenda® should not be used in women who are pregnant, who 
wish to become pregnant, or who are breastfeeding. Undesirable effects: The most frequently reported 
adverse reactions in patients treated with Saxenda® are nausea, vomiting, diarrhoea and constipation. 
Less common adverse reactions include dyspepsia, upper abdominal pain, gastritis, flatulence, abdominal 
distension, gastroesophageal reflux, eructation, dry mouth, dizziness, dysgeusia, insomnia, fatigue, asthenia, 
injection site reactions, malaise, tachycardia, urticaria, pancreatitis, cholelithiasis, cholecystitis, hypoglycaemia, 
anaphylactic reaction, dehydration, acute renal failure and renal impairment. Overdose: From clinical trials 
and marketed use overdoses have been reported up to 72 mg (24 times the recommended maintenance 
dose). Events reported included severe nausea and severe vomiting which are also the expected symptoms 
of an overdose with liraglutide. None of the reports included severe hypoglycaemia. All patients recovered 
without complications. In the event of overdose, appropriate supportive treatment should be initiated 
according to the patient’s clinical signs and symptoms. The patient should be observed for clinical signs of 
dehydration and blood glucose should be monitored.

Saxenda 276x206.indd   1 3/9/19   1:26 PM
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receptor agonists successfully treat both 
conditions.

The United States Food and Drug 
Administration (FDA) has approved three 
other antiobesity medications that are 
not yet registered in Hong Kong. These 
are Contrave®, a fixed-dose combination 
pill containing sustained-release forms 
of naltrexone and bupropion13; Qsymia®, 
a fixed-dose combination pill containing 
phentermine and an extended-release 
form of topiramate14; and Belviq® (lor-
caserin).15 All three are centrally acting 
drugs that increase satiety and reduce 
food cravings via pathways in the hypo-
thalamus.12 Naltrexone acts as an opioid 
antagonist and bupropion is a norepineph-
rine–dopamine reuptake inhibitor (NDRI) 
and nicotinic receptor antagonist. Both 
of these drugs are registered in Hong 
Kong individually for the treatment of 
opioid or alcohol dependence (naltrexone) 
and depression or smoking cessation 
(bupropion). Topiramate is registered in 
Hong Kong for the prevention of seizures 
and migraine headaches. It seems to 
be additive with phentermine to reduce 
appetite in obesity.12 Lorcaserin is a 
5-hydroxytryptamine (5-HT, or serotonin) 
2c agonist that decreases food intake 
through the pro-opiomelanocortin system 
of neurons.15 These medications may be 
used in Hong Kong under the named 
patient programme. 

Medications for 
treatment of obesity 
comorbidities with 
weight loss effects
To qualify as an antiobesity drug under 
the FDA, a drug must induce weight loss 
of at least 5% of baseline body weight 
in at least 35% of subjects in a random-
ized controlled trial that includes at least 
1,500 subjects in each arm.16 Some drugs 
with weight loss effects do not have the 
necessary supporting data to qualify for 
an obesity indication (mostly due to inad-
equate sample size). However, if such 
drugs are already approved or registered 

for another condition, they may be 
considered for weight loss in patients 
who have both conditions. For example, 
metformin is indicated for treatment of 
type 2 diabetes and can induce weight 
loss in those taking the drug. In Hong 
Kong, the indication for metformin (in the 
extended-release form) was expanded in 
June 2018 to include prediabetes, based 
on data from the Diabetes Prevention 
Program trial,17 allowing more patients to 
benefit from this drug. Topiramate (with-
out phentermine) is another example that 
may be the treatment of choice for obese 
patients who experience migraines. 

Medications on the 
horizon
Many new antiobesity drugs are in the 
pipeline, offering hope to those not 
responding to currently available treat-
ments. Semaglutide is the latest GLP-1 
receptor agonist that has been found 
to be effective for inducing weight loss 
compared with currently available medi-
cal treatment.18 This holds great promise 
for patients who are suitable for weight 
management with GLP-1 receptor ago-
nists. Celastrol, a pentacyclic triterpene 
extracted from the roots of Tripterygium 
wilfordi (sometimes called “thunder god 
vine”), is another example.19 It is believed 
to act as a leptin-sensitizer, thereby 
suppressing food intake and blocking 
the reduction of energy expenditure.19 
Setmelanotide is a melanocortin 4 recep-
tor agonist that targets the abnormal obe-
sity pathway in two rare genetic diseases 
that lead to obesity, namely Bardet-Biedl 
Syndrome and Alström Syndrome.20 
Phase II clinical trials are presently under-
way to test the effectiveness of targeting 
this pathway in obesity.20 

Approach to 
pharmacological 
management of obesity 
In selecting medications for treating obe-
sity, the clinician should be familiar with 
the pharmacology and contraindications 

of each antiobesity medication. The 
clinician should also perform a thorough 
assessment of the patient, including 
weight history and previous weight loss 
attempts, comorbidities and concurrent 
drug history, social history and other rel-
evant information. Physical examination 
should be performed as usual and must 
always include proper measurements of 
body weight, height, waist circumference 
and pelvic circumference at baseline and 
at every visit. Blood pressure and pulse 
rate should also be noted. The potential 
side effects of medications should be 
explained thoroughly to patients prior to 
starting therapy. After treatment initiation, 
the patient should be closely monitored 
for tolerance and compliance. The effec-
tiveness of the medication should be 
evaluated after 3 months of treatment.12 
If the patient fails to lose more than 5% 
of their baseline body weight despite 
good drug compliance and adherence 
to lifestyle modifications, the treatment 
should be considered ineffective and 
alternative treatment strategies should 
be offered.

Conclusions
Obesity medicine is an exciting field 
with constantly emerging findings that 
provide new insights into the disease 
and the development of new treatment 
strategies. Current understanding already 
allows for obesity treatment strategies 
that extend beyond asking the patient 
to eat healthier and exercise more. With 
time and increased knowledge, we will 
be able to further personalize the treat-
ment of obesity and help patients achieve 
a better health status and improved  
quality of life.

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org
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Management of Type 2 Diabetes Mellitus in 
Obese Patients

Key words:
Diabetes mellitus (糖尿病); Obesity  
(肥胖症); Diabesity (糖胖症); Sodium-
glucose cotransporter-2 inhibitors 
(SGLT-2 抑制劑); Glucagon-like peptide 
1 receptor agonists (GLP-1 受體激動劑)

Dr Ng Man Yuk, Tellus 
(吳文玉醫生)
MBChB (CUHK), MRCP (UK), FHKCP, FHKAM 
(Medicine)
Specialist in Endocrinology, Diabetes and 
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Diabesity, or type 2 diabetes mel-
litus (T2DM) caused by obesity, is 
becoming a global phenomenon. 

There is strong and consistent evidence 
that obesity management can delay the 
progression from prediabetes to T2DM1–3 
with beneficial clinical outcomes.4 
Furthermore, in patients with T2DM who 
are overweight or obese, modest and 
sustained weight loss has been shown 
to improve glycaemic control, thereby 
reducing the need for glucose-lowering 
medications.4 There are several important 
considerations in the glycaemic manage-
ment of obese diabetic patients. 

Assessment
A patient’s body mass index (BMI) should 
be documented on medical records. This 
is calculated as weight divided by height 
squared (kg/m2).5 Clinicians should advise 
patients who are obese that higher BMIs 

increase the risk of cardiovascular disease 
and all-cause mortality. Furthermore, they 
should assess each patient’s readiness 
to achieve weight loss and jointly deter-
mine weight-loss goals and intervention 
strategies.

Strategies for weight control may 
include diet, physical activity, behavioural 
therapy, pharmacological therapy and 
metabolic surgery. These intervention 
strategies can be tailored according to the 
patient’s BMI (Table 1).6 

Diet, physical activity and 
behavioural therapy  
Clinicians should prescribe an individual-
ized plan with diet, physical activity and 
behavioural therapy with the objective 
of achieving and maintaining a weight 
loss of more than 5%. Significant weight 
loss can be achieved through lifestyle 
programmes with 500–750 kcal/day 
energy deficits (ie, total daily intake of 
about 1,200–1,500 kcal for women and 
1,500–1,800 kcal for men, adjusted for 
the individual’s baseline body weight). 
Clinical benefit can be attained with a 
minimum weight loss of about 3%–5%.5,7

Lifestyle modification with modest 
and sustained weight loss can produce 
clinically meaningful reductions in blood 
pressure and glycated haemoglobin 
(HbA1c) levels, improvements in meta-
bolic profiles and simplification of medi-
cation regimens.8 

Pharmacotherapy  
Weight loss medications are effective 
as adjuncts to diet, physical activity and 
behavioural therapy for selected patients 
with T2DM and a BMI ≥27 kg/m2. However, 
not all such drugs are widely available in 
Hong Kong and the potential benefits of 

any medication must be weighed against 
its potential risks (Table 2). 

With regard to antihyperglycaemic 
therapy, clinicians today have more 
options for managing overweight patients 
with T2DM. Other than weight-neutral 
antihyperglycaemic agents (metformin, 
dipeptidyl peptidase-4 [DPP-4] inhibitors), 
clinicians now have additional options 
that can reduce weight as well as 
improve glycaemic control. These include 
sodium-glucose cotransporter-2 (SGLT-2) 
inhibitors or glucagon-like peptide 1 (GLP-
1) receptor agonists, which are recom-
mended for patients with diabesity and, 
especially, for patients with concomitant 
atherosclerotic cardiovascular diseases. 
Therapy intensification for those not 
meeting treatment goals should not be 
delayed. The medication regimen should 
be re-evaluated at regular intervals (every 
3–6 months) and adjusted as needed.

In the context of diabesity, clinicians 
can avoid prescribing antihyperglycaemic 
agents known to induce weight gain, 
such as thiazolidinediones (or glitazones), 
sulfonylureas and insulin, provided there 
are no contraindications and glycaemic 
control targets can be met. 

Metformin  
Whether or not a patient with T2DM is 
overweight, insulin resistance worsens 
with disease progression. Therefore, 
metformin is the preferred initial pharma-
cological agent for the treatment of T2DM 
irrespective of the patient’s weight. 
Metformin is weight neutral and should 
be continued as long as it is tolerated and 
not contraindicated. It has been shown 
to be effective, safe and inexpensive and 
it may reduce the risk of cardiovascular 
events and death.9 
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Sodium-glucose cotransporter-2 
inhibitors 
(Oral medication: canagliflozin, dapa-
gliflozin, empagliflozin, ertugliflozin)

SGLT-2 inhibitors promote renal 
excretion of glucose, thereby modestly 
lowering elevated blood glucose levels 

in patients with diabesity. Compared 
with placebo, SGLT-2 inhibitors signifi-
cantly reduced HbA1c by approximately 
0.6%–1.0%.7–9 Such effects have been 
proven in Asian populations with the 
latest confirmation from the VERTIS 
ASIA trial.10 There is also minimal risk 

of hypoglycaemia. Additional benefits 
of SGLT-2 inhibitors include reduction 
of systolic blood pressure by approxi-
mately 3–5 mmHg and body weight by 
roughly 2–3 kg.11–13 Gradual weight loss 
is thought to be caused by a reduction 
in adipose tissue as well as calorie loss 

Table 2. Weight loss medications approved by the US FDA for the treatment of obesity

Administration route Common side effects Safety considerations

Short-term treatment (≤12 weeks)

Phentermine Oral Dry mouth, insomnia, dizziness, 
irritability 

•  Risk of severe hypertension

Long-term treatment (>12 weeks)

Lipase inhibitor 
Orlistat

Oral Abdominal pain, flatulence, faecal 
urgency, back pain, headache

•  Potential malabsorption of fat-soluble 
vitamins 

•  Rare cases of severe liver injury reported
•  Cholelithiasis 
•  Nephrolithiasis 

Selective 5-HT2C receptor 
agonist
Lorcaserin 
Lorcaserin XR

Oral Headache, nausea, dizziness, 
fatigue, nasopharyngitis

•  Worsening hypertension 
•  Monitor for depression or suicidal 

ideation

Sympathomimetic amine 
anoretic/antiepileptic 
combination 
Phentermine/
topiramate ER

Oral Constipation, paraesthesia, 
insomnia, nasopharyngitis, 
xerostomia 

•  Cognitive impairment 
•  Acute angle-closure glaucoma

Opioid antagonist/
antidepressant combination 
Naltrexone/bupropion ER

Oral Constipation, nausea, headache, 
xerostomia, insomnia 

•  Acute angle-closure glaucoma
•  Risk of suicidal ideation/behaviour

Glucagon-like peptide 1 
receptor agonist
Liraglutide 

Subcutaneous injection Nausea, headache, 
gastrointestinal upset

•  Acute pancreatitis 
•  Risk of thyroid C cell tumours 

Table 1. Intervention strategies for overweight and obesity 

BMI category (kg/m2)

Treatment 25–26.9  
(or 23–26.9*) 27–29.9 30–34.9  

(or 27.5–32.4*)
35–39.9  

(or 32.5–37.4*)
≥40  

(or ≥37.5*)

Diet, physical activity & behavioural therapy P P P P P

Pharmacotherapy P P P P

Metabolic surgery P P P

* Cutoff points for Asian American individuals.  P Treatment may be indicated for selected motivated patients
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through glycosuria.14 The most common 
adverse reactions associated with SGLT-2 
inhibitors are polyuria and genitourinary 
infections. 

As SGLT-2 inhibitors become more 
established, evidence of possible cardio-
protective effects beyond glycaemic 
control is accumulating. One trial dem-
onstrated a significant 14% reduction in 
the composite outcome of cardiovascular 
death, myocardial infarction (MI) and 
stroke in the treatment group (absolute 
rate 10.5% vs 12.1% for placebo: hazard 
ratio [HR] 0.86, 95% confidence interval 
[CI] 0.74–0.99; p=0.04 for superiority) 
and a 38% reduction in cardiovascular 
mortality (absolute rate 3.7% vs 5.9%, 
respectively: HR 0.62, 95% CI 0.49–0.77; 
p<0.001).15 Another trial similarly showed 
a significant reduction in the composite 
outcome of cardiovascular death, MI 
and stroke for the SGLT-2 inhibitor treat-
ment group versus placebo (26.9 vs 31.5 
participants per 1,000 patient-years, 
respectively: HR 0.86, 95% CI 0.75–0.97; 
p<0.001 for noninferiority and p=0.02 for 
superiority).16 In a recent large-scale trial 
(n=17,160), treatment with an SGLT-2 
inhibitor was associated with a signifi-
cantly lower rate of cardiovascular death 
or hospitalisation for heart failure than 
placebo (4.9% vs 5.8%, respectively: HR 
0.83, 95% CI 0.73–0.95; p=0.005).17

Glucagon-like peptide 1 receptor 
agonists
(Subcutaneous injection: dulaglutide, 
exenatide extended-release, liruglutide, 
lixisenatide, semaglutide) 

Use of GLP-1 receptor agonists not 
only provides highly effective glycaemic 
control (average HbA1c reduction, 
0.5%–1.5%) but also potent weight 
reduction (range, 3–4 kg). There is also 
increasing evidence of positive trends 
in cardiovascular outcomes, including 
cardiovascular death, nonfatal MI and 

nonfatal stroke. GLP-1 receptor agonists 
are largely available as injectables, which 
limits their acceptance by patients com-
pared with oral antidiabetic agents. On 
the other hand, patients using insulin can 
benefit from the weight gain-neutralizing 
effect of adding a GLP-1 receptor agonist 
to the regimen. It is also possible that 
using a GLP-1 receptor agonist earlier in 
the management of T2DM might delay 
or prevent insulin-induced weight gain 
through disease progression. However, 
high cost and tolerability issues are 
important barriers to the use of GLP-1 
receptor agonists.18–24

Metabolic surgery 
Metabolic surgery should be recom-
mended as an option for treating T2DM 
in appropriate surgical candidates, ie,  
patients with a BMI ≥40 kg/m2 without 
comorbidities or adults with a BMI 
35.0–39.9 kg/m2 with at least one serious 
comorbidity (such as hyperglycaemia, 
hypertension, hyperlipidaemia, obstruc-
tive sleep apnoea or fatty liver). For Asian 
patients, the BMI criteria can be lowered 
by 2.5 kg/m2. Furthermore, metabolic 
surgery may be considered for Asian 
patients with T2DM and a BMI ≥27.5  
kg/m2 who do not achieve durable weight 
loss and improvement in comorbidities 
with reasonable nonsurgical methods.6

Conclusion
Individualized management with realistic 
goals is important for patients with 
diabesity. Weight reduction in patients 
with diabesity will have a positive effect 
on glycaemic control independent of anti-
hyperglycaemic medications. Lifestyle 
modification is fundamental in weight 
management, but clinicians can also offer 
various pharmacological and surgical 
treatments tailored to each patient’s BMI, 
preferences and comorbidities.
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Case history
Mr YT was 39 years old in 2017. He 
worked as a photographer and had a 
sedentary lifestyle. Diagnosed with type 
2 diabetes in 2009, he also suffered from 
hypertension, dyslipidaemia, fatty liver 
and obstructive sleep apnoea.

He had suboptimal glycaemic 
control, with HbA1c at 8.4% despite the 
use of different classes of antidiabetic 
agents; although he was not prescribed 
thiazolidinediones and glucagon-like pep-
tide-1 (GLP-1) receptor agonists because 
of intolerance and financial reasons, 
respectively. He also took losartan for 
hypertension and fenofibrate for dys-
lipidaemia. His case was complicated by 
nonproliferative diabetic retinopathy and 
mild renal impairment.

In 2017, the patient weighed 107 kg 
with a BMI of 30.3 kg/m2. He was moti-
vated by his twin brother, Mr YD, who 
shared an almost identical medical his-
tory but had achieved good blood sugar, 
blood pressure and lipid control through 
intensive lifestyle modifications. Mr YT 
joined a running programme with super-
vised, structured exercise and running 
classes specifically designed for obese 
individuals. He was closely monitored in 
a diabetes centre with medication adjust-
ments made according to his changing 
glucose profile.

He exercised four to five times 
a week with running practice and core 
muscle training. He ran between 80 and 
100 km per month and finished his first 
half marathon in February 2019. Mr YT 
stopped sulphonylurea therapy soon after 
he started training because he experi-
enced a few episodes of hypoglycaemia. 
His glycaemic control gradually improved; 
his HbA1c level was 6.0%–6.5% from July 
2018 onwards on a regimen of metformin 
and sodium-glucose cotransporter-2 
(SGLT-2) inhibitors only. Fenofibrate was 
also stopped. He weighed 98 kg with a 
BMI of 27.8 kg/m2 in April 2019. Blood 
pressure and triglyceride level were 
under proper control, and indices of 
liver steatosis and fibrosis, measured by 
Fibroscan, had also improved.

Mr YT has been elected as the 
coach’s assistant in the running class 
and will attempt his first marathon in 
December 2019. His experience of 
“more sweat, less sweet” is a reminder 
to others about the importance of regular 
exercise in the management of diabetes.

Discussion
Exercise is an oft-forgotten 
solution to insulin resistance
Obesity and insulin resistance underlie 
the clusters of cardiovascular and 
metabolic abnormalities, commonly 
referred to as ‘metabolic syndrome’, 
in Mr YT’s lengthy list of medical condi-
tions. Achieving reasonable glycaemic 
control can be challenging in such cases. 
Treatment modalities that are more prone 
to cause hypoglycaemia may lead to 
defensive eating and result in weight gain, 
worsening the underlying insulin resis-
tance in a vicious cycle. Newer classes of 
antidiabetic agents offer patients options 
but, unfortunately, were not effective in 
Mr YT’s case. Although much effort has 
been made to emphasize to individuals 
with diabetes and prediabetes that regu-
lar physical activity is essential to blood 
glucose management1 and is beneficial in 
preventing or delaying diabetes complica-
tions, most patients are not physically 
active.2 According to a study in 2003, 
only a third of diabetes patients reported 
performing exercise and only 9% of 
these patients achieved a significant 
increase in heart rate or breathing during 
exercise.3 Mr YT’s success story appears 
exceptional.  

Evidence of the benefits of 
regular exercise
There is growing evidence to support the 
effect of regular exercise on reducing the 
risk of insulin resistance, metabolic syn-
drome and type 2 diabetes.4 Insulin sen-
sitivity improves when individuals comply 
with exercise recommendations and 
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guidelines.5 These beneficial effects can 
be immediate and long-term. In response 
to an exercise session, insulin action in 
muscle and liver is modified,6 and the 
effect may last up to 72 hours. Regular 
exercise enhances oxidative capacity and 
lipid metabolism, and increases muscle 
capillary density and insulin signalling 
proteins.6 The increase in muscle glucose 
uptake during aerobic exercise can be up 
to fivefold, and the effect persists after 
workouts through both insulin-dependent 
and -independent mechanisms.7 Other 
modes of exercise, including resistance 
training and high-intensity interval train-
ing (HIIT), have also been shown to 
enhance insulin action.8-10 Compared with 
continuous aerobic training, HIIT may be 
more effective at improving metabolic 
parameters in individuals with diabetes.10 
Furthermore, combined aerobic and 
resistance exercise may achieve greater 
improvement in glycaemic control in type 
2 diabetes than performing either mode 
of exercise alone.11

The intensive lifestyle interven-
tion arm of the Look AHEAD (Action for 
Health in Diabetes) trial promoted weight 
loss through decreased caloric intake and 
increased physical activity (at least 175 
min per week of unsupervised exercise).12 
Subjects in this study arm achieved 
significantly higher sustained improve-
ments in weight loss, cardio-respiratory 
fitness and metabolic parameters with 
fewer medications, as well as more 
favourable test results for related medical 
conditions and increased quality of life, 
all at a lower cost.13 Aerobic exercise 
resulted in a 20% greater reduction in 
HbA1c than resistance training in patients 
with type 2 diabetes,14 but combined aer-
obic and resistance training, like Mr YT’s 
running programme, achieved even better 
glycaemic control.15 Supervised exercise 
programmes are preferred for diabetes 
patients because supervised training 
reduces HbA1c even without dietary co-
intervention, while unsupervised training 

is only beneficial with concomitant nutri-
tional intervention.16 Mr YT has gone one 
step further. As the coach’s assistant, he 
is no longer just being supervised but is 
also supervising the training progress of 
other participants. 

The benefits of exercise extend 
beyond blood glucose control. In people 
with diabetes, aerobic exercise modestly 
decreases total and low-density lipopro-
tein (LDL) cholesterol and raises high-
density lipoprotein (HDL) cholesterol,17 
and reduces systolic blood pressure 
and, to a lesser extent, diastolic blood 
pressure.12 Exercise may help in weight 
management, particularly when there 
is simultaneous dietary modification. 
Relying on exercise alone, however, 
requires training for 60 minutes per day 
to achieve weight loss.18,19 Furthermore, 
symptoms of depression and health-
related quality of life can also improve 
following regular exercise.20,21 

To prescribe exercise 
The prerequisite for a successful exercise 
programme is to avoid injury and com-
plications. According to the American 
Diabetes Association, medical clearance 
before exercise is not necessary if an 
individual is asymptomatic and begins 
workouts at low or moderate intensity, 
ie, up to the demand of brisk walking or 
daily living.1 Generally speaking, diabetes 
patients should exercise for at least 150 
minutes a week at moderate-to-vigorous 
intensity. They may spread the workouts 
over at least 3 days per week but should 
avoid taking breaks for 2 consecutive 
days. For younger and more physically fit 
individuals, like Mr YT, shorter durations 
of vigorous-intensity or interval training, 
totalling at least 75 minutes a week, may 
be sufficient. Diabetes patients should 
also perform two to three sessions of 
resistance training every week, preferably 
on nonconsecutive days. On the other 
hand, flexibility and balance training, such 
as yoga and tai chi, are recommended two 

to three times a week for older adults with 
diabetes. As in Mr YT’s case, supervised 
training is recommended over nonsuper-
vised programmes to impart the greatest 
health benefits.

Beware of hypoglycaemia
Exercise-induced hypoglycaemia is more 
common in people with type 1 diabetes, 
but patients with type 2 diabetes using 
insulin or insulin secretagogues are also 
at risk. Hypoglycaemic events usually 
occur within 6 to 15 hours after exercise, 
but the risk can last for up to 48 hours.22,23 
The risk of nocturnal hypoglycaemia 
following evening exercise in patients 
with type 1 diabetes can be minimized 
by reducing the total daily dose of basal 
insulin by 20%, together with reduced 
prandial bolus insulin and low glycaemic 
index carbohydrate feeding.24 Patients 
are advised to monitor home blood sugar 
frequently before and after training to gain a 
better understanding of their blood sugar 
response to different types of exercise. 
Continuous monitoring may also be help-
ful in documentating changes in glucose 
profile and providing information for 
medication dosage titration. Patients who 
experience exercise-induced hypoglycae-
mia while taking sulphonylureas should be 
advised to reduce their dose on exercise 
days.4 SGLT-2 inhibitor therapy is usually 
considered safe for patients who exercise 
but these agents should be withheld at 
least 24 hours before vigorous exercise.25 
Mr YT usually withholds the drug before 
his long-distance run practices or races. 
Other medications including metformin, 
thiazolidinediones, dipeptidyl peptidase 4 
inhibitors and GLP-1 receptor agonists are 
generally safe, and dosage adjustment is 
unnecessary.4 

Exercise with diabetic 
complications
Patients with diabetic complications war-
rant particular attention with respect to 
exercise. Vigorous aerobic or resistance 
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training is contraindicated in patients 
with proliferative diabetic retinopathy 
or severe nonproliferative diabetic 
retinopathy because of the risk of trig-
gering vitreous haemorrhage or retinal 
detachment. Proper foot care is essential 
when preparing patients for exercise 
to detect or prevent the development 
of foot ulcers; patients with foot ulcers 
should avoid weight-bearing exercises. 
Patients without an open foot wound or 
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acute injury, even if they have peripheral 
neuropathy, may participate in moderate 
weight-bearing training. Physical activity 
does not worsen kidney disease. Patients 
with diabetic nephropathies, even those 
undergoing dialysis, can undertake 
training safely. People with cardiac dia-
betic autonomic neuropathy should be 
screened by symptom-limited exercise 
stress test before commencing an exer-
cise programme.4,26 Regular stretching 

and appropriate warm-up and cool-down 
exercises should be performed to man-
age joint changes and diabetes-related 
orthopaedic limitations.

Mr YT’s dedication and motivation 
to improve his health has changed his 
life. His (and his twin brother’s) suc-
cess should encourage other people 
with diabetes to work hard on lifestyle 
modifications.  
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Introduction
Non-alcoholic fatty liver disease (NAFLD) 
is increasingly common worldwide, with 
an estimated global prevalence of 25%.1 
Non-alcoholic steatohepatitis (NASH), 
a more aggressive subtype of NAFLD 
leading to advanced fibrosis, cirrhosis and 
hepatocellular carcinoma (HCC), is also on 
the rise. A 2015 meta-analytic study esti-
mated the prevalence of NASH among 
biopsied NAFLD patients to be 59.1%, 
which is almost double that of previ-
ously published estimates.1 With their 
deleterious effects on the liver, NASH 
has become the second-leading indica-
tion for liver transplantation2 and NAFLD 
is increasingly identified as the cause of 
HCC in the USA.3 The disease burden in 
Hong Kong is no different. From a recent 
population study using proton-magnetic 
resonance spectroscopy, the prevalence 
of NAFLD in Hong Kong was 27.3% (95% 
confidence interval [CI] 24.5%–30.2%) 
with 3.7% of subjects diagnosed with 
advanced fibrosis.4 The burden of NAFLD-
related diseases is expected to increase 
in the coming decades, with a doubling 
of the number of liver-related deaths.5 
Given the dire consequences of NAFLD, 
effective treatments are urgently needed. 
Unfortunately, there are no approved 
medications for NAFLD/NASH. This 
article will review some of the current 
treatments available and those under 
development for NAFLD (see Table).

Current and potential 
treatment options

Lifestyle modification
Lifestyle changes, with increased 
exercise coupled with dietary changes, 
are the cornerstone therapy for NAFLD/

NASH.6,7 The key element appears to 
be the degree of weight loss achieved. 
This has been well demonstrated in a 
prospective trial of biopsy-proven NASH 
patients undergoing a hypocaloric diet 
(750 kcal per day less than daily energy 
requirement) in combination with walking 
200 minutes per week.8 Weight loss was 
associated with significant improvements 
in the resolution of steatohepatitis, 
NAFLD activity score (NAS) and fibrosis, 
as observed in the paired liver biopsies 
taken before and at 52 weeks after the 
lifestyle intervention. More importantly, 
moderate weight loss of 7%–10% 
and greater weight loss of ≥10% were 
required to meaningfully improve liver 
histology. A recent meta-analysis of 22 
randomized controlled studies involving 
2,588 subjects returned a similar finding 
that weight-loss interventions statistically 
improved liver function blood tests, NAS 
and steatohepatitis.9

The ideal exercise regimen and type 
of diet is still debatable. Both American 
and European guidelines6,7 recommend 
reducing calorie intake by 500–1,000 kcal/
day in combination with maintaining ≥150 
minutes of moderate-intensity aerobic 
activities per week.

Vitamin E and thiazolidinediones
The role of vitamin E in the treatment of 
NASH was firmly established by a ran-
domized, double-blind, placebo-controlled 
trial comparing the use of pioglitazone 
and vitamin E in non-diabetic patients 
with biopsy-proven NASH.10 At the end 
of 96 weeks of treatment, significantly 
more patients in the vitamin E group (800 
IU daily) had improvements in composite 
histological findings (≥2 point improve-
ment in NAS with ≥1 point reduction in 
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either lobular inflammation or hepato-
cellular ballooning and no worsening of 
fibrosis) compared with placebo (43% vs 
19%; p=0.001). The pioglitazone group 
(30 mg daily) showed a benefit over 
placebo (34% vs 19%; p=0.04) but the 
result did not reach the pre-specified 
significance level of p<0.025. In terms 
of secondary endpoints, both treatment 
groups achieved improvements in liver 
steatosis, lobular inflammation and total 
NAS. In addition, the pioglitazone group 
demonstrated improvement in insulin 
resistance. The only drawback with pio-
glitazone was a mean weight gain of 4.7 
kg, which did not resolve after cessation 
of treatment.

A more recent meta-analysis of 
thiazolidinediones (three studies using 
pioglitazone and one study using rosi-
glitazone) and vitamin E (three studies) 
for NASH patients demonstrated clinical 
benefits with these agents. Both agents 
improved steatosis (thiazolidinediones: 
odds ratio [OR] 3.51, 95% CI 2.14–5.78; 
vitamin E: weighted mean decrease -0.6, 
95% CI -0.85 to -0.35; p<0.0001) and 
lobular inflammation (thiazolidinediones: 
OR 2.65, 95% CI 1.69–4.15; vitamin E: 
weighted mean decrease -0.40, 95% 
CI -0.61 to -0.20; p=0.0001). However, 
neither agent improved hepatic fibrosis.11  

Although these treatments have 
been shown to cause histological 
improvement, concern has been raised 
over certain adverse events. For example, 
long-term use of vitamin E has been 
shown to significantly increase the risk 
of prostate cancer12 and mortality.13 For 
pioglitazone, apart from the observed 
weight gain,11 it may also increase the 
risk of bone fracture.14 Thus, benefits and 
risks need to be adequately discussed 
with patients before prescribing these 
medications for the treatment of NASH. 

Treatments in development
With the increasing understanding of the 
role of triglyceride accumulation in the 
liver in the development of hepatocel-
lular injury, several potential targets have 

emerged for the treatment of NASH. 
These targets can be categorized as: 1) 
lipid metabolism regulation (eg, obeticho-
lic acid, elafibranor, pioglitazone); 2) anti-
inflammatory (eg, vitamin E, cenicriviroc, 
emricasan, selonsertib); and 3) antifibrotic 
(eg, simtuzumab, GR-MD-02). The list of 
novel medications is too long to discuss 
all agents in this article, so only two of the 
most promising agents will be discussed.

Elafibranor
Elafibranor is a dual peroxisome prolifer-
ator-activated receptor α/δ agonist with 
demonstrated beneficial effects on liver 
steatosis, inflammation and fibrosis in 
rodents.15 In addition, elafibranor signifi-
cantly reduced fasting plasma triglycer-
ides, increased high-density lipoprotein 
(HDL) cholesterol and improved insulin 
resistance in patients with metabolic 
syndrome,16 making it an ideal agent for 
the treatment of NASH. The efficacy of 
elafibranor (80 mg or 120 mg) was studied 
in an international, phase II, randomized, 
placebo-controlled trial.17 At the end of 52 
weeks, the response rate for reversal of 
NASH without worsening of fibrosis was 
19% in the elafibranor 120 mg group, 13% 
in the elafibranor 80 mg group and 12% 
in the placebo group (p=0.045).17 In fact, 
the 120 mg elafibranor group consistently 
showed a better response rate in patients 
with moderate or severe baseline NAS 
with or without moderate/advanced fibro-
sis. Moreover, patients receiving elafi-
branor 120 mg showed improvements in 
fibrosis, lobular inflammation, steatosis, 
liver function tests and lipid parameters, 
such as low-density lipoprotein (LDL) and 
HDL cholesterol. Elafibranor was also 
safe with similar adverse events to the 
placebo arm. A phase III study is currently 
underway, recruiting NASH patients with 
mild to moderate fibrosis. An interim 
analysis is expected to be published by 
the end of 2019.

Cenicriviroc
Cenicriviroc (CVC) is a potent inhibitor 
of chemokine receptors type 2 (CCR2) 

and type 5 (CCR5). CCR2 and CCR5 are 
found in monocytes, lymphocytes and 
hepatic stellate cells and are important 
in the activation of these cells leading 
to steatohepatitis and fibrosis.18 The 
anti-inflammatory and antifibrotic effects 
of CVC were originally demonstrated 
in mouse models19 and the interim 
results from a multicentre, double-blind, 
randomized, placebo-controlled clinical 
trial were recently published.20 Data 
from 252 NASH patients with paired liver 
biopsies were available for analysis (CVC 
150 mg daily vs placebo) at the end of 
year 1. The primary endpoint of ≥2-point 
improvement in NAS and without 
worsening of fibrosis was met by similar 
proportions of patients (15.9% CVC vs 
18.8% placebo; p=0.52). However, CVC 
was significantly superior to placebo for 
the secondary endpoint of improvement 
in fibrosis by ≥1 stage and no worsen-
ing of steatohepatitis (20.0% CVC vs 
10.4% placebo; p=0.02). In the subgroup 
analysis, consistent benefits with CVC 
were seen in patients with fibrosis stage 
2 or 3 (28% CVC vs 15.5% placebo; 
p=0.049), baseline NAS ≥5 (23.6% CVC 
vs 9.6% placebo; p=0.013) and baseline 
prominent ballooning in histology (28.1% 
CVC vs 8.7% placebo; p=0.0056). These 
results were not related to weight loss as 
body mass index was similar in the two 
groups at year 1. Overall safety of CVC 
was excellent as adverse event rates 
were similar to placebo.  

Conclusions
Given the increasing prevalence of 
NAFLD around the world and the poten-
tial complications associated with NASH, 
efficacious treatments are urgently 
needed. Lifestyle modifications form the 
basis of NAFLD management. Vitamin 
E and pioglitazone can be considered in 
selected patients but long-term safety 
has not been established. Newer and 
more targeted treatment options are 
being developed and appear promising.
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Table. Current and potential treatment options for NAFLD/NASH

Approved treatment options Remarks

Lifestyle modification
Calorie reductions 500–1,000 kcal/day
≥150 min of moderate-intensity aerobic activity
Aim for weight loss of 7%–10%

Potential treatment options Remarks

Vitamin E 800 IU daily Non-diabetic, non-cirrhotic, biopsy-proven NASH

Pioglitazone 30 mg daily Non-cirrhotic, biopsy-proven NASH with or without diabetes
Avoid in patients with symptomatic heart failure

Agents in development Examples

Lipid metabolism regulation Saroglitazar, elafibranor, obeticholic acid, GS0976 (acetyl-CoA carboxylase inhibitor)

Anti-inflammatory Cenicriviroc, emricasan, selonsertib (anti-ASK1)

Antifibrotic Simtuzumab, GR-MD-02 (galectin-3 antagonist)

ASK1, apoptosis signal-regulating kinase 1; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis
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