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Update on Obesity Medications in 2021/2022
Naltrexone/bupropion
combination
A fixed-dose combination of naltrexone/
bupropion was first licensed for weight
reduction in the United States in 2014
under the brand name Contrave® and was
subsequently licensed in Europe in 2015
as Mysimba®. This combination eventually made its way to Australia in 2019 and,
finally, to Hong Kong in 2021.

Introduction
Obesity is a disease described as an
excessive accumulation of fat with
the potential to lead to severe health
impairments.1 More specifically, it is now
increasingly recognised that obesity is
a chronic relapsing progressive disease
process.1 Like all chronic diseases, treatment for obesity involves long-term interventions. Sustainable lifestyle changes
form the basis of treating obesity, while
the use of medications (which may be
long term in some cases) or bariatric
surgery (which is irreversible) may be
necessary to support lifestyle efforts.
The last decade was marked by several
clinical trials that confirmed the efficacy
and safety of various antiobesity medications. This article gives an overview of
the pharmacotherapeutic options for
obesity and briefly discusses strategies
to select appropriate treatment options
for patients.
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Naltrexone was originally approved
for treatment of alcohol and opioid addictions. It is an opioid antagonist with a
high affinity for the μ-opioid receptor,
which is found in the hypothalamic melanocortin and reward pathways. Obesity
involves alterations in the hypothalamic
melanocortin system and brain reward
systems that influence food craving and
mood through the pro-opiomelanocortin
(POMC) cells and agouti-related peptide
(AgRP) cells.2 These cells produce
peptides that competitively bind to the
melanocortin-4 receptor (MC4R). POMC
cells produce α-melanocyte–stimulating
hormone (α-MSH), an MC4R agonist,
which has an anorexic effect and
increases energy expenditure while
decreasing appetite in both animals and
humans. On the other hand, AgRP is
an MC4R antagonist that competitively
blocks α-MSH, resulting in increased
food intake and energy conservation.2
Stimulation of the μ-opioid receptor leads
to the production of β-endorphin, which
in turn inhibits POMC cells. By blocking
the μ-opioid receptor, naltrexone has a
stimulatory effect on POMC cells and, in
turn, a stimulatory effect on MC4R, leading to increased energy expenditure and
reduced appetite.
Bupropion was originally approved
for smoking cessation, depression
and seasonal affective disorder. It is a
dopamine and norepinephrine reuptake

inhibitor and a weak nicotinic acetylcholine receptor antagonist.2 It also has a
stimulatory effect on POMC cells in vitro
and increases α-MSH secretion. Through
these actions, bupropion reduces shortterm food intake in lean and obese rodent
models and increases energy expenditure
by increasing heat production.2
The use of naltrexone/bupropion in
the treatment of obesity was supported
by the COR-BMOD,3 COR-Diabetes,4
COR-I5 and COR-II6 trials. These trials
included subjects with obesity with or
without metabolic comorbidities, including diabetes mellitus, hyperlipidaemia and
hypertension. The overall treatment effect
was 5.0% to 9.3% absolute weight reduction after 1 year of treatment. The most
frequently reported adverse event was
nausea, which affected 29.8% of treatment group subjects in the COR-II trial.5
Other reported adverse effects included
headache, constipation, dizziness, vomiting and dry mouth.5 A transient increase
in mean systolic and diastolic blood pressure of around 1.5 mmHg, followed by a
reduction of around 1 mmHg below baseline, was also observed.5 Combination
treatment with naltrexone/bupropion was
not associated with increased risk for
depression or suicide.5

Phentermine/topiramate
The combination of phentermine and
topiramate (Qysimia®) is currently only
licensed for treatment of obesity in the
United States. Phentermine, however,
has been licensed for decades as a
monotherapy for short-term treatment of
obesity. In 2012, phentermine received
approval for long-term (ie, >12 weeks)
use in the form of a combined pill with
topiramate. Phentermine is an adrenergic
agonist that promotes weight loss by
activation of the sympathetic nervous
JANUARY 2022

system with a subsequent decrease
in food intake and increase in resting
energy expenditure.7 Topiramate is an
antiepileptic and antimigraine medication
that was observed to have an effect on
weight reduction. The exact mechanism
by which topiramate causes weight loss
is not completely understood, but it is
most likely appetite suppression through
modulation of gamma-aminobutyric acid
(GABA) receptors, causing glutamate
inhibition, and increased dopamine
release.8 Topiramate also reduces the

AgRP, thereby increasing satiety and
decreasing hunger.11 The overall effect of
GLP-1 agonists is a reduction in energy
intake, which, if combined with physical
activity, will lead to weight reduction.
Liraglutide (Saxenda®) is the first
GLP-1 agonist to receive approval for
treatment of obesity. It received further
approval in 2020 for use in adolescents
aged 12 to 17 years. In 2021, semaglutide
(Wegovy®) was also approved for use in
weight reduction. Compared with liraglutide, which requires a daily subcutaneous

and pancreatic lipase. It is sold under multiple brand names. In conjunction with a
slightly hypocaloric diet that delivered a
600 Kcal/day deficit, the average weight
loss in treated subjects was 10.2%. The
major side effect of orlistat is gastrointestinal discomfort.

level of neuropeptide Y, a hormone that
increases food consumption.8
The effect of phentermine/topiramate on weight reduction was studied
in the EQUIP trial, which demonstrated a
10.9% absolute weight reduction over 1
year in the group on the highest recommended dose of phentermine 15 mg/
topiramate 92 mg daily.9 The most common adverse events were paresthesia,
dry mouth, constipation, dysgeusia and
insomnia.9

injection, semaglutide requires only
weekly injections. Both liraglutide and
semaglutide can be used in patients with
and without diabetes.
The efficacy of liraglutide was
examined in the SCALE trial, which
demonstrated an absolute weight reduction of 7.9% in the treatment group.12 The
most frequently reported adverse events
with liraglutide were mild or moderate
nausea and diarrhoea. The efficacy of
semaglutide was examined in the STEP
3 trial.13 The absolute weight reduction
for treatment group subjects was 16.0%
over 1 year, making semaglutide the most
effective pharmacotherapeutic agent for
the treatment of obesity to date. The
most common adverse effects were
mainly gastrointestinal (typically nausea,
constipation, diarrhoea and vomiting) and
self-limiting. Other adverse effects that
have been reported include headache,
abdominal pain, back pain, dizziness,
fatigue and cholelithiasis.13 Neither liraglutide nor semaglutide were associated
with significant hypoglycaemia in the
clinical trial setting.

be prescribed. Factors that should be
considered in selecting a pharmacotherapeutic agent include contraindications for
specific drugs, efficacy and patient preference (including cost considerations).

Glucagon-like peptide 1
agonist
Glucagon-like peptide 1 (GLP-1) has been
observed to delay gastric emptying within
the first postprandial hour.10 GLP-1 receptors are located in the hypothalamus,
which is involved in food intake regulation.
Administration of a GLP-1 agonist reduced
feelings of hunger, which were associated
with an increase in functional connectivity of the nucleus tract solitarius with the
hypothalamus and thalamus.10 In murine
models, liraglutide can access specific
brain areas relevant for appetite regulation, binding GLP-1 receptors on POMC/
cocaine- and amphetamine-regulated
transcript (POMC/CART)-expressing
arcuate nucleus neurons.11 GLP-1 directly
stimulates POMC/CART neurons and
indirectly inhibits neuropeptide Y and
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Orlistat
Last, but not least, is orlistat, the only
approved peripherally acting antiobesity
medication. Orlistat is a lipase inhibitor
that acts by reversibly inhibiting gastric

Conclusion
This article summarises the currently
available pharmacotherapeutic options
for treating obesity. There is no recommended order in which they should
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New Challenges for Patients Undergoing
Bariatric Surgery in the Time of COVID-19

I

n December 2019, a new strain of
coronavirus, named SARS-CoV-2,
was reported to be causing pneumonia in patients in Wuhan, China. The
situation rapidly evolved into a pandemic,
and COVID-19 has now caused more
than 4 million deaths globally. The main
transmission vectors were thought to
be respiratory droplets or direct contact.
However, more and more publications
now suggest the probability of aerosol
propagation.
Symptoms of COVID-19 can be
variable and it is often difficult to differentiate from influenza. The symptoms may
appear 2–14 days after exposure and the
incubation period may last up to 3 weeks.
A proportion of infected patients may be
asymptomatic but still contagious. No
specific treatment or approved vaccine
was available until early 2021. Hygiene,
6 | Journal of The Society of Physicians of Hong Kong

social distancing, quarantine and control
of COVID-19 risk factors were the most
effective ways to control the disease until
that time, and still play an important role.
Obesity is a proven risk factor for
COVID-19 and its complications. Morbid
obesity represents a chronic inflammatory state, with altered immune function
and increased susceptibility to infection

COVID-19 testing before preoperative
routine upper endoscopy and admission
for surgery in order to minimise the risk
of infection to themselves and other
individuals. Many experts question the
cost-effectiveness of such screening in
avoiding hospital-based infection and
its consequences. Both the European
Society of Gastrointestinal Endoscopy

from different pathogens.1 Obesity is
also associated with impaired pulmonary
function and reduced expiratory reserve
volume and lung compliance.2 As a result,
obese patients with COVID-19 have a
significantly higher risk of hospitalisation,
acute respiratory distress syndrome
(ARDS), intensive care unit (ICU) admission and mortality.3,4
Our society has experienced a
number of outbreaks since the beginning of the pandemic, resulting in
surges of hospitalisation and mortality.
This crisis in the healthcare system has
led to shortages in hospital/ICU beds,
personal protective equipment and
hospital staff. The Hospital Authority has
been forced to reallocate resources from
non-communicable diseases to accident
and emergency departments, ICUs and
medical wards. As a result, patients with
non-communicable diseases have experienced significant delays in diagnosis
and treatment, and the effect has been
particularly severe for obese patients. In
Hong Kong, most non-cancer surgeries
have been cancelled since February
2020, and the number of non-COVID
ICU beds was very limited. Furthermore,
a significant number of elective cancer
surgeries have been deferred due to a
lack of postoperative ICU beds.
During this pandemic, patients
scheduled for bariatric procedures under
the Hospital Authority must undergo

and the American Gastroenterological
Association advise against routine preendoscopy screening unless patients are
symptomatic and advocate vaccination of
all medical personnel at the endoscopy
unit, as well as universal precautions
such as surgical masks, hand hygiene and
physical distancing.5,6 A multicentre study
from the Netherlands suggested routine
preoperative screening for asymptomatic
patients should be performed using
reverse transcription-polymerase chain
reaction (RT-PCR) tests. They screened
over 2,000 patients preoperatively with a
computed tomography scan of the thorax
(CT thorax) and RT-PCR and concluded
that the additional value of CT thorax is
very limited.7
There are still numerous debates on
delaying elective bariatric procedures and
their safety during the COVID pandemic.
A study published in May 2020 assessed
mortality and pulmonary complications in
COVID-19–positive patients undergoing
surgery. They included 1,128 patients from
235 hospital across 24 countries, with
74% receiving emergency surgery.
Pulmonary complications were reported
in 51.2% of patients and the 30-day
mortality was as high as 23.8%.8 The
International Federation for the Surgery of
Obesity and Metabolic Disorders (IFSO)
recommends that all elective surgical
and endoscopic cases for metabolic and
bariatric surgery should be postponed to
JANUARY 2022

minimise the risk of patients acquiring
COVID-19 in the perioperative period.
On the other hand, a 2021 cohort
study from the Cleveland Clinic looked at
4,365 patients infected with COVID-19
and identified individuals who had previously undergone bariatric surgery. A prior
history of bariatric surgery was found to
be protective against COVID-19 and was
associated with lower rates of hospitalisation and ICU admission.9 Moreover,
the American Society for Metabolic
and Bariatric Surgery (ASMBS) takes
the opposite view to IFSO. The ASMBS
regards bariatric surgery as life-saving
surgery and disagrees with postponing

Another large-scale international cohort
study, published in The Lancet Diabetes
& Endocrinology, also demonstrated the
safety of performing bariatric surgery
during the COVID-19 pandemic. They
included more than 2,000 patients from
38 countries and showed that mortality
and complication rates were similar to
pre-pandemic levels.11
In conclusion, COVID-19 has had
a major impact on the Bariatric Surgery
service in Hong Kong, mainly forcing the
Hospital Authority to divert its resources
from non-infectious diseases to COVID19 patients. However, given the evidence,
experience and recommendations from

it until the pandemic is over, especially other countries, bariatric surgery could
in the presence of clear evidence that still be performed safely in Hong Kong
bariatric surgery significantly improves a during the COVID-19 pandemic, if
10
multitude
of obesity-related conditions.
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How to Maintain Exercise Levels During the
COVID-19 Pandemic

E

xercise is essential in the management of obesity and for optimal
general health. It provides numerous benefits as a ‘polypill’ that not only
improves skeletal muscle mass, bone
mineral density, cardiorespiratory function, glucose homeostasis, cognitive
function, mood and sleep quality, but also
reduces abdominal adiposity, depression
and anxiety levels and blood pressure.1
COVID-19 has had major impacts on various aspects of life due to social-distancing
measures, and exercise has been heavily
affected. Studies report that sedentary
recreational activity increased, while time
spent on physical activity declined.2,3
Healthcare professionals should identify
individuals’ barriers to exercise and suggest ways to maintain an optimal exercise
level.
The World Health Organization
(WHO) recommends adults aged 18–64
years engage in 150–300 minutes of moderate intensity aerobic physical activity
or 75–150 minutes of vigorous intensity

aerobic physical activity throughout the
week. In addition, muscle-strengthening
activities that involve all major muscle
groups should be completed 2 days a
week for additional health benefits.4
Aerobic physical activities include jumping jacks, jogging, running, swimming,
cycling, climbing stairs, rowing and rope
skipping. Some common movements

resolves after 48 hours. Also, patients
should be aware of delayed onset muscle
soreness, which can last up to 72 hours’
post-exercise and could induce fearavoidance in people who are unaware of
this phenomenon.
Thirdly, in patients with obesity
and previously sedentary individuals, it
is paramount to build up self-efficacy

that are considered muscle-strengthening
activities include squats, push-ups, planks
and pull-ups. To minimise COVID-19
infection risk, home-based high intensity
interval training (HIIT) is a safe and efficient way to achieve the recommended
exercise level. By incorporating both aerobic activities and muscle-strengthening
movements, HIIT delivers the benefits of
both types of exercise.
Despite understanding the benefits
of exercise, 75–150 minutes of physical
activity per week could sound intimidating, especially for previously sedentary
individuals. When motivating such people
to exercise, breaking the target down
into a programme of three 25-minute
HIIT workouts a week could promote
compliance.
In designing an exercise programme, special consideration should
be given for patients with obesity. Firstly,
jumping movements should be avoided
as jumping exerts a joint reaction force
of 4.2 x bodyweight at the patellofemoral
joint and 7.6 x bodyweight at the tibiofemoral joint.5 Sudden exposure to such
forces may cause patients knee pain or
exacerbate pre-existing knee pain.
Secondly, patients with obesity
should be educated about other effects
of exercise that they may be unfamiliar
with. Patients should be informed that
they may experience joint pain for 24–48
hours after exercising, which normally

with movements they can successfully perform, which may not be the
‘standard’ version. For example, wall
push-ups or kneeling push-ups would be
better exercises than standard push-ups
on the ground for someone who is new
to exercise.
Despite consideration of the
abovementioned points, patients need
to understand that HIIT must be done at
high intensity. Rate of perceived exertion
(RPE) is commonly used to monitor exercise intensity. It is a self-reported scale
ranging from 0 to 10, with 0 being no
effort at all and 10 being the hardest effort
imaginable. Patients should stay between
7 to 9 out of 10, which means that they
cannot talk during exercise. While a number is assigned for the intensity, exercise
intensity is very individual and personal.
Exercises like stepping jacks or jogging on
the spot could rate a 7 for one person and
3 for another, so individual considerations
must be built into the workout design.
Another principle to follow to allow
patients to maintain a high intensity is
to sequence movements to work different body parts in turn. This allows some
muscle groups to rest while others work
to keep patients moving at high intensity
over the programme duration.
Movements that are commonly
prescribed in a home-based programme
are listed in Table 1, and Table 2 shows a
sample HIIT workout that could be used
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as an initial programme. For movements
that require weights, patients are encouraged to be creative and utilise household
items such as suitcases, backpacks,
chairs and water bottles.
If patients are not familiar with
movements and exercises, fitness applications like “7-minute workout”, “Nike
training club” and “Seven” are readily
available with programmes and video
demonstrations of movements to follow.
Following fitness apps, YouTube videos
or fitness games like “Ring fit adventure”,
after first consulting a physiotherapist to
ensure the level of difficulty is appropriate
for specific medical conditions, is also a
great way to start exercising and maintain
an optimal activity level.

Conclusion
Healthcare professionals should have conversations about exercise with patients in
a proactive, personalised and practical
manner so that barriers to exercise can
be dismantled and health behaviour can
be changed.
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Table 1. Common movements prescribed in a home-based HIIT programme.
Upper limbs

Lower limbs

Core muscles

Aerobic movements

Full push-ups

Air squats

High plank

Jumping jacks

Kneeling push-ups

Wall slide/wall sit

Elbow plank

Stepping jacks

Wall push-ups

Chair squats

Side plank

High knees

Triceps dips on ground

Jumping squats

Hollow hold

Jogging on the spot

Triceps dips on chair

Lunges

Deadbugs

Burpees

Front raise

Jumping lunges

Leg raises

Quick feet

Overhead press

Bulgarian split squats

Curl-ups

Step-ups

Bent over row

Deadlifts

Flutter kicks

Table 2. Sample 30-minute HIIT workout.
Three sets of 30 sec on / 30 sec off with the following movements: (scaled option in
brackets)
Movement

Target

Jumping jacks (Stepping jacks)

Aerobic

Push-ups (Wall push-ups)

Arms

Squats (Chair squats)

Legs

Plank

Core

High knees (Jogging on spot)

Aerobic

Overhead press

Arms

Deadlift

Legs

Sit ups (Curl ups)

Core

Burpees

Aerobic

Quick feet

Aerobic
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