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ABSTRACT
Currently, obesity is one of the largest risk factors for 
cardiometabolic disease in North American adults. 
Over the past few years, the prevalence of this disease 
has been steadily increasing. This article is the second 
article in a three-part series of reviews exploring current 
clinical guidelines and management strategies used in 
practice to mitigate the spread of obesity. Guidelines 
to help physicians manage patients with obesity have 
been released in Canada and Europe. They outline proper 
management and treatment for overweight and obese 
patients. Examples include changes in diet and exercise, 
behavioural therapy and the administration of antiobesity 
medications as first-line and second-line treatments. 
Management of obesity takes on a tiered approach, where 
first-line therapies include lifestyle changes such as diet 
and exercise and second-line therapies include the use of 
antiobesity medications.

BACKGROUND
In this second part of our obesity review series, 
we will explore the interventions currently 
used to manage obesity. Interventions include 
lifestyle changes such as diet, exercise, behav-
ioural therapy and pharmacotherapy.

In the past, pharmacotherapies such as the 
use of thyroid hormones, dinitrophenol and 
amphetamines were used to help individuals 
lose weight.1 Thyroid hormone increases 
basal metabolic rate and therefore, thyroid 
extracts were administered to patients in the 
early 20th century to help manage obesity.2 
However, concerns from the medical commu-
nity highlighted that the thyroid extract’s 
mechanism of action in the body was unknown 
and that patients appeared to be losing ‘func-
tional’ body mass such as muscle.1 This oppo-
sition, supported by several clinical studies, 
eventually resulted in the stoppage of thyroid 
hormone use in current obesity management. 
Dinitrophenol, originally used in the manu-
facture of munitions during World War I, was 
marketed as a weight-loss agent in the early 
20th century.3 Over time, toxicity and death 
due to dinitrophenol consumption were 
reported and its use as a weight loss agent 
halted. Amphetamines also suffered a similar 

fate. Originally used to treat attention deficit 
disorder and psychological illness, clinicians 
recognised that it also promoted weight loss.4 
Amphetamines became a main ingredient in 
the ‘Rainbow Pill’ for weight loss along with 
thyroid hormones and laxatives.1 Rainbow 
Pills are not prescribed in the clinic; however, 
they are commercially available on the 
internet. Current obesity management ther-
apies and pharmacotherapies are outlined 
below.

DIET AND EXERCISE
The first step to losing weight traditionally 
includes a change in diet and an increase 
in exercise.5 Past studies have shown that 
the most effective way to lose a significant 
amount of weight is a combination of diet, 
exercise and behavioural changes compared 
with each of these tools alone. The recom-
mended weekly 150 min of moderate exercise 
or 75 min of vigorous aerobic exercise is not 
enough to cause clinically significant weight 
loss in obese patients without a change in 
diet.6 To maintain weight loss, the American 
College of Sports Medicine recommends that 
patients maintain moderate exercise levels 
of 225–420 min per week (about 60 min of 
walking a day).7 Eating at a calorie deficit of 
500–750 calories a day increases weight loss 
when coupled with physical activity.8

Diet
There exist many diets to help promote 
weight loss. A systematic review conducted in 
2014 evaluated the efficiency of four popular 
weight loss diets (Atkins, South Beach (SB), 
Weight Watchers (WW) and Zone diets) in 
promoting weight loss at 12 weeks.9 A compar-
ison of multiple studies concluded that 
modest weight loss was more readily achieved 
with the Atkins (−2.1 to −4.7 kg), WW (−3.5 
to −6.0 kg) and Zone diets (−1.6 to −3.2 kg). 
Atkins, WW and Zone diets all emphasise a 
low carbohydrate intake and moderate fat 
and protein consumption whereas the SB diet 
focuses on controlling carbohydrates while 
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consuming lean proteins, monounsaturated or polyun-
saturated fats and low-glycaemic index carbohydrates.9

The Mediterranean diet has also been explored as a 
potential way to lose weight. A review published in the 
American Journal of Medicine aims to determine the impact 
of this diet on weight loss and cardiovascular outcomes 
in patients with obesity.10 The Mediterranean diet helped 
patients achieve a similar weight loss when compared 
with patients consuming a low carbohydrate diet and the 
diet recommended by the American Diabetes Association 
(range of mean values: −4.1 to −10.1 kg vs −4.7 to −7.7 kg). 
Compared with a low-fat diet, participants on the Mediter-
ranean diet lost more weight (range of mean values: −4.1 
to −10.1 kg vs 2.9 to −5.0 kg). All diets similarly helped 
patients improve their blood pressure and lipid levels. 
Another study evaluating the effects of a calorie-reduced 
low fat diet versus aerobic exercise versus a combina-
tion of both diet and exercise revealed that popula-
tions eating a low fat, low-calorie diet and exercising at 
a moderate-intensity five times a week lost 10% of their 
body mass while those only dieting or only exercising lost 
8.5% and 0.8% body weight, respectively (figure 1).11 A 
significant weight reduction was also observed between 
intervention groups comparing diet and exercise with 
the control, exercise-only and diet-only (p<0.0001). This 
result supports the hypothesis that a combination of diet 
and exercise is the best way to lose a significant amount 
of weight.

Exercise
Various studies have evaluated the effect of the recom-
mended level of aerobic exercise on weight loss (~150 min 
of moderate-intensity activity) without dietary restric-
tion.12 They conclude that this is an ineffective means 
of significantly losing weight since less than 5% of body 
weight was lost during these trials. The Dose Response to 
Exercise in postmenopausal Women study that evaluated 
the effect of 72.2 min/week, 135.8 min/week and 191.7 
min/week min of physical activity on weight loss revealed 

that in each respective group, women lost 0.5%, 2.5% and 
0.7% of their body weight.13 This result does not repre-
sent a clinically significant deficit in weight, suggesting 
aerobic exercise is not a sufficient means to lose weight. 
Furthermore, it is important to note that diet and exer-
cise help patients lose a small amount of weight within the 
first 6 months of treatment (figure 2).14 However, their 
body mass returns to its original weight after 12 months. 
Aerobic exercise is often prescribed as a common inter-
vention to help patients lose weight. A study evaluating 
the effects of a 6-month vs 12-month aerobic exercise 
programme on weight loss and waist circumference meas-
ures revealed that both programmes induced moderate 
changes in weight (−1.6 kg and −1.7 kg, respectively).15 
Thus, to lose a significant amount of weight, a change in 
diet must also be explored. It is important to note that 
exercising improves health independent of weight loss. 
The benefits of exercise include delaying the onset of 
chronic diseases, strengthening muscles and bones and 
lengthening lifespan.16 Therefore, exercise and healthy 
diet should be promoted by clinicians independent of 
weight-loss goals, although their weight management can 
be significant.

BEHAVIOURAL THERAPY INTERVENTIONS
Behavioural therapy is another means physicians use to 
encourage weight loss. A systematic review and meta-
analysis evaluating the effectiveness of behavioural 
weight loss interventions in primary care settings found 
that these interventions were only modestly effective at 
producing weight loss in just over 4500 overweight and 

Figure 1  Changes in weight in response to 12 months 
of diet only, exercise only and the combination of diet 
and exercise. *A significant difference compared with the 
diet+exercise arm. Reproduced with permission from Swift et 
al.6

Figure 2  Body weight loss achieved through lifestyle 
changes, currently approved antiobesity medications and 
bariatric surgery. Reproduced with permission from Müller et 
al.14
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obese patients.17 The meta-analysis revealed that an 
average weight loss of 1.36 kg was achieved with behav-
ioural therapy. These data are evidence that therapy 
should be used as an adjunct to diet and exercise for 
weight loss and not as a primary method.

Types of behavioural therapy for obesity
Mindfulness
Recently, there has been increasing interest in mindful-
ness and mindful eating practices as therapeutic methods 
for obesity management. Mindful eating refers to the 
maintenance of a non-judgemental awareness while 
eating.18 This practice can help obese patients become 
more sensitive to their hunger and satiety cues, pace of 
eating and food environments which is essential to learn 
self-regulation.18 Previous studies have shown that people 
who practice mindful eating are more likely to consume 
smaller portions of energy-dense foods and practice 
healthier eating habits.19 Other effects of mindful eating 
in obese patients include less binge eating or emotional 
eating leading to weight loss.20

Acceptance-based behavioural therapy
Acceptance-based behavioural therapy (ABBT) incor-
porates mindfulness to increase awareness of internal 
and external factors leading to a specific behaviour and 
accepting them as transient and not fixed character 
traits.21 Overall, ABBT appears to help patients lose 
weight, increase exercise, reduce cravings, decrease body 
image concerns and limit the avoidance of weight-related 
experiences.21 A 2012 study reported that post-treatment, 
patients lost 4.85 lbs and 0.75 body mass index (BMI) 
points.21 Compared with patients receiving standard 
behavioural treatment (SBT), patients receiving ABBT 
lost ~13% of their body weight (vs ~7% in SBT).22 There-
fore, mindfulness approaches could be useful to help 
patients change their attitudes towards food and lose 
weight.

Meditation
Meditation, a practice involving the use of physical or 
emotional techniques to achieve a state of calmness 
and awareness, is also being used to help individuals 
lose weight. Techniques, such as mindful walking, food 

Table 1  Antiobesity medications used in clinical practice

Medication Dose Mechanism of action Side effects Warnings

Diethylpropion (Tenuate)
75 mg
QD

Indirect-acting 
sympathomimetic agent 
that acts by releasing 
norepinephrine from the 
presynaptic vesicles in the
lateral hypothalamus. 
Stimulates the release 
of norepinephrine and 
epinephrine

Nervousness, excitability, 
insomnia, headache, dry 
mouth, sweating, nausea, 
constipation and thirst

Contraindicated for advanced 
arteriosclerosis, symptomatic CVD, 
moderate to severe hypertension, 
hyperthyroidism, glaucoma,
patients in an agitated state or 
those with a history of amphetamine 
abuse. Warnings include pulmonary 
hypertension and cardiomyopathy 
secondary to chronic use of 
sympathomimetics, and valvular 
heat disease secondary to use of 
sympathomimetics with additional 
anorectic agents

Naltrexone-
bupropion
(Contrave)

16/180 mg
PO QHS

Naltrexone+bupropion, 
lessens appetite

Constipation, diarrhoea, 
dizziness, dry mouth, 
headache, increased blood
pressure, increased heart 
rate, insomnia, liver damage, 
nausea, vomiting

Contraindicated for people with high 
blood pressure, dependence on opioids, 
withdrawal from drugs and alcohol, 
seizures, history of anorexia or bulimia 
nervosa, bupropion. Might increase 
suicidal thoughts or actions.

Orlistat (Xenical)
120 mg
PO TID

Reduces amount of fat 
absorbed

Diarrhoea, gas, leakage of oily 
stools, stomach pain

Severe liver injury, avoid taking with 
cyclosporine, must take vitamins daily

Phenterminetopiramate
(Qsymia)

7.5/46 mg
PO QD

A mix of phentermine, 
(lessens appetite) and 
topiramate (treats seizures 
and headaches). Lessens 
appetite.

Constipation, dizziness, dry 
mouth, taste changes, tingling 
of your hands and feet, 
trouble sleeping

Contraindicated for glaucoma or 
hyperthyroidism, do not take if pregnant 
or breastfeeding

Setmelanotide (Imcivree)
3 mg SC 
QD

May reduce appetite and 
increase feeling of fullness, 
may increase resting 
metabolism

Injection site reaction, 
skin darkening, nausea, 
disturbance in sexual arousal, 
depression and suicidal 
ideation, risk of serious 
adverse reactions in neonates 
and infants with low birth 
weight

Only for people with proopiomelanocortin 
(POMC) deficiency, proprotein 
convertase subtilisin/kexin type 1 
(PCSK1) deficiency, leptin receptor 
(LEPR) deficiency. Do not use while 
pregnant or breast feeding.

CVD, cardiovascular disease; PO, per os; QD, once a day; QHS, every bedtime; SC, subcutaneous; TID, three times per day.
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diaries, self-compassion and breathing exercises, have 
been shown to affect participants’ thoughts and attitudes 
towards food and, therefore, their weight.23 A systematic 
review evaluating the effects of meditation on eating 
behaviours and weight loss revealed that meditation can 
have slight benefits in reducing dysfunctional eating 
patterns such as uncontrolled eating.24 Interestingly, 
meditation practices encouraged a slight reduction in 
weight in participants with a BMI >25 kg/m2 compared 
with patients with overweight who did not engage in 
these techniques.24 However, no difference was observed 
in participants who had a normal weight. Other studies 
concluded that meditation techniques reduced partici-
pants’ calorie intake by 769 calories/day.23 Thus, coupled 
with diet and exercise, meditation-oriented behavioural 
therapy should be explored and optimised as a potential 
way to help patients improve their eating habits.

PHARMACOTHERAPY FOR OBESITY MANAGEMENT
There are several different medications available for 
management of obesity. Guidelines suggest that these 
therapies can be used if the BMI of a patient is >30 kg/
m2 or is >27 kg/m2 with one weight-related comorbidity.25 
Pharmacotherapies available include medical devices, 
lipase inhibitors, sympathomimetic amine and anorectic 
agents as well as others (table 1).

Diethylpropion
Diethylpropion, brand name Tenuate, is a sympathom-
imetic amine and anorectic agent used for short-term 
weight management.26 Long-term use of this medication 
can cause serious side effects such as heart problems and 
high blood pressure.26 It was approved by the US Food 
and Drug Administration (FDA) in 1959 and is recom-
mended for short-term (less than 12 weeks) obesity 
treatment. It functions similarly to amphetamine and 
stimulates the release of high levels of catecholamines, 
mainly norepinephrine and epinephrine, which act to 
suppress hunger signals via the central nervous system.27 
Diethylpropion is administered daily and is available in 
immediate-release and the controlled-release tablets.26 
Immediate-release tablets are administered orally three 

times a day in doses of 25 mg 1 hour before meals and 
once in mid-evening. Controlled-release tablets are 
administered orally in doses of 75 mg once a day, typi-
cally in mid-morning. Patients on diethylpropion lose 
an average of 5.9 kg when compared with placebo.28 
Common side effects include nervousness, excitability, 
insomnia, headache, dry mouth, sweating, nausea, 
constipation and thirst.29 Diethylpropion is contraindi-
cated for patients with advanced arteriosclerosis, sympto-
matic cardiovascular disease (CVD), moderate to severe 
hypertension, hyperthyroidism, glaucoma, patients in an 
agitated state or those with previous amphetamine abuse. 
Importantly, the short-term use of antiobesity medication 
can only provide limited benefits to patients, as obesity is 
a long-term disease. New-generation obesity pharmaco-
therapies described below are safer for long-term use and 
can provide greater benefits with regard to weight loss.

Naltrexone/bupropion (Contrave)
Naltrexone/bupropion, brand name Contrave, is a 
combination drug composed of naltrexone and bupro-
pion. Naltrexone is a mu-opioid receptor antagonist 
used to treat opioid and alcohol dependence.30 It acts 
via the cannabinoid-1 receptor to inhibit the effects of 
beta-endorphin on increasing appetite. Bupropion is a 
dopamine reuptake inhibitor commonly used in treating 
depression and as a smoking cessation drug.30 This drug 
activates pro-opiomelanocortin (POMC) release which 
acts in the hypothalamus to decrease hunger signals.31 
Together, naltrexone and bupropion have been proven 
to be an effective weight management drug.32–34 Dosing 
should be titrated over the course of 4 weeks until a recom-
mended dose of two 8 mg/90 mg tablets two times per 
day is reached.35 In the COR-I trial, naltrexone/bupro-
pion caused patients to lose approximately 6% of their 
body weight compared with 1% in the placebo group.36 
The side effects of naltrexone/bupropion include consti-
pation, diarrhoea, dizziness, dry mouth, headache, 
increased blood pressure, increased heart rate, insomnia, 
liver damage, nausea and vomiting.35 People with high 
blood pressure, dependence on opioids, withdrawal from 
drugs and alcohol, seizures, history of anorexia or bulimia 

Table 2  Sodium-glucose co-transporter 2 (SGLT2) inhibitors for weight

Medication Dose Action Mechanism of weight loss effect Side effects

Canagliflozin
(Invokana) 300 mg QD

Reduce renal 
tubular glucose 
reabsorption, to 
reduce in blood 
glucose without 
stimulating insulin 
release

2.9 kg lost in 12 weeks at a dose of 100 
mg1,2

Urinary tract infection, 
genital yeast infections, 
URTI, increased urination,
dyslipidaemia, joint pain, 
nausea, thirst, back pain, 
constipation, influenza, 
painful
urination. Serious side 
effects include kidney injury 
and ketoacidosis.

Dapagliflozin
(Farxiga) 10 mg QD

3.4 kg lost in 1 year at a dose of 2.5–
20 mg3

Empagliflozin
(Jardiance) 25 mg QD 2.5 kg lost in 24 weeks on 25 mg4

Ertugliflozin
(Steglatro)

5 or 15 mg
QD 3.2 kg lost after 26 weeks on 15 mg5

QD, once a day; URTI, upper respiratory tract infection.
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nervosa and bupropion use are not advised to take this 
medication. This medication might also increase suicidal 
thoughts or actions.

Orlistat (Xenical)
Orlistat, also known as Xenical, is a gastric, pancreatic 
and intestinal lipase inhibitor, preventing the breakdown 
of fatty acids and triglycerides and consequently, their 
absorption and metabolism.30 This mechanism reduces 
the number of calories the patient absorbs through 
their food, leading to weight loss. Orlistat is adminis-
tered orally three times a day approximately 1 hour after 
eating a meal containing 30% fat.37 Each tablet is 120 mg, 
amounting to a daily dose of 360 mg a day. From base-
line to week 68, patients administered Orlistat lost on 
average 15% of their body weight compared with 1.9% 
in the placebo group.37 In experimental groups receiving 
120 mg of Orlistat, a 9.8% weight loss is observed.38 Side 
effects include faecal incontinence, oily spotting, fatty 
stool, constipation, gastrointestinal complications, diar-
rhoea, gas and stomach pains.30 Orlistat is not recom-
mended for patients with severe liver injury. Cyclosporine 
and thyroid hormone drugs should not be taken at the 
same time as Orlistat since they risk reducing its efficiency. 
Since this medication reduces the absorption of fats and 
subsequently the absorption of fat soluble vitamins like 
vitamins A, D, E and K, multivitamins are recommended 
to avoid deficiency.39

Phentermine/topiramate (Qsymia)
Like naltrexone-bupropion, phentermine/topiramate 
is a combination of two drugs; phentermine and 
topiramate that work synergistically to increase the 
effects of weight loss in obese patients.40 Similar to 
diethylpropion, phentermine reduces hunger signals 
in the hypothalamus by increasing the secretion of 
epinephrine.41 Topiramate is a gamma-aminobutyric 
acid agonist, glutamate antagonist and carbonic anhy-
drase inhibitor.42 Its mechanism of action is currently 

uncertain; however, it exercises its roles by increasing 
satiety, increasing energy expenditure and reducing 
caloric intake. Coupled together, these medications 
can be used at lower doses without compromising its 
effect on weight loss.30 This medication is used at a 
recommended dose of one 7.5 mg/46 mg capsule daily 
taken orally.43 At this dose, patients can lose approxi-
mately 13% of their body weight at week 40 compared 
with 3% in the placebo group.44 The side effects of this 
medication are constipation, dizziness, dry mouth, taste 
changes, tingling of the hands and feet and trouble 
sleeping. Topiramate is contraindicated in pregnant 
patients since it increases the risk of cleft palate in 
babies.30 Other contraindicated conditions for this 
drug include uncontrolled hypertension, CVD, chronic 
kidney disease, glaucoma and hyperthyroidism.

Setmelanotide (Imcivree)
Setmelanotide is a melanocortin-4 (MC4) receptor 
agonist that treats obesity arising from rare genetic disor-
ders due to POMC, proprotein convertase subtilisin/
kexin type 1 (PCSK1) or leptin receptor (LEPR) defi-
ciency.45 Since setmelanotide is an analogue to the MC4 
receptor ligand alpha-melanocyte stimulating hormone, 
it functions by binding to the MC4 receptor in the hypo-
thalamus. This regulates hunger, satiety and energy 
expenditure. It has proven to be effective in patients with 
Bardet-Biedl syndrome and Alström syndrome.46 This 
drug is specifically used in cases where obesity is caused 
by a POMC, PCSK1 or LEPR deficiency.47 Setmelanotide 
is administered as a daily 3 mg subcutaneous injection.48 
In patients with POMC and LEPR deficiency, setmelano-
tide can help reduce weight by 25% and 12.5% from base-
line respectively.49 Side effects of this medication include 
injection site reaction, hyperpigmentation, spontaneous 
penile erection, depression and suicidal ideation. This 
medication is contraindicated in women who are preg-
nant or breast feeding.

Table 3  Sodium-glucose co-transporter 2 (SGLT2) inhibitors for weight

Medication Dose Mechanism of action Weight loss effect Side effects

Canagliflozin
(Invokana) 300 mg QD

Reduce renal tubular 
glucose reabsorption, to 
reduce in blood glucose 
without stimulating insulin 
release

2.9 kg lost in 12 weeks at a 
dose of 100 mg* †

Urinary tract infection, genital 
yeast infections, URTI, 
increased urination,
dyslipidaemia, joint pain, 
nausea, thirst, back pain, 
constipation, influenza, 
painful
urination. Serious side 
effects include kidney injury 
and ketoacidosis.

Dapagliflozin
(Farxiga) 10 mg QD

3.4 kg lost in 1 year at a 
dose of 2.5–20 mg‡

Empagliflozin
(Jardiance) 25 mg QD

2.5 kg lost in 24 weeks on 
25 mg§

Ertugliflozin
(Steglatro)

5 or 15 mg
QD

3.2 kg lost after 26 weeks on 
15 mg¶

*Plodkowski et al.51

†Bays et al.64

‡Huh and Kim.65

§Häring et al.66

¶Heymsfield et al.67

QD, once a day.
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Sodium-glucose co-transporter 2 inhibitors
Sodium-glucose co-transporter 2 inhibitors are also 
common weight loss medications (table 2). These drugs 
have been approved by the FDA for treatment of type II 
diabetes and can be taken in conjunction with metformin 
to control insulin levels.50 Recently, studies have shown 
that SGLT2 is also cause weight loss and can be used as 
antiobesity drugs.50 These drugs share a mechanism of 
action where they reduce renal tubular glucose absorp-
tion and subsequently reduce blood glucose without 
stimulating insulin production. This reduces the amount 
of glucose the body absorbs, and consequently, the 
number of calories absorbed.50 So far, there exists four 
main SGLT2is being used in the clinic: canagliflozin 
(Invokana), dapagliflozin (Farxiga), empagliflozin 
(Jardiance) and ertugliflozin (Steglatro).51 On average, 
regular use of SGLT2 is results in an approximate 3 kg of 
weight loss.51 Common side effects include urinary tract 

infections, genital yeast infections, increased urination, 
dyslipidaemia, thirst and painful urination.52 More rare 
side effects include kidney injury and ketoacidosis.

GLP-1 agonists
Glucose-like protein 1 (GLP-1) receptor agonists are also 
effective for weight loss (table  3). These agents mimic 
GLP-1 and targeted areas of the brain that regulate appe-
tite and food intake. In the body, GLP-1 is secreted from 
the intestines in response to the intake of fats and carbo-
hydrates.53 It increases insulin secretion by stimulating 
pancreatic B-cells and inhibits glucagon secretion from 
pancreatic A-cells. This peptide also acts on the hypothal-
amus to increase satiety, the stomach to reduce gastric 
emptying, skeletal muscles to increase glucose deposit 
and the heart.54 GLP-1 receptor agonists were initially 
developed to mitigate diabetes mellitus but have since 
been used for obesity due to their weight loss properties.40 
Common GLP-1 medications used for obesity are dula-
glutide (Trulicity), liraglutide (Saxenda), lixisenatide 
(Adlyxin) and semaglutide (Wegovy or Ozempic).53 
These medications are typically administered through 
daily or weekly subcutaneous injection. Each of these 
medications is associated with gastrointestinal side effects 
including nausea, diarrhoea, vomiting, decreased appe-
tite, abdominal pain and indigestion.55 Other side effects 
include fatigue, injection site reaction, headaches and 
nasopharyngitis. The risks of using these drugs include 
developing acute pancreatitis and pancreatic carcinoma, 
an increased risk of bile duct and gallbladder disease and 
diabetic ketoacidosis.53

A study published in JAMA in 2021 evaluated the effect 
of continuous use of 2.4 mg semaglutide on weight loss 
in overweight and obese patients.56 A total of 803 partici-
pants were treated with semaglutide. Those who achieved 
a mean of 10.6% body weight reduction in the first 20 
weeks were randomised to either continue treatment or 
switch to a placebo. Patients on the medication lost an 
average of 7.6% more weight while the placebo group 
gained 6.9% (figure  3). In total, patients lost approx-
imately 18% of their body weight when treated with 
2.4 mg of semaglutide for 68 weeks. Furthermore, their 
waist circumference measures decreased by 17 cm. At 68 
weeks, participants who switched to a placebo observed 
an overall reduction of 8 cm in their waist circumference 
and approximately 5% reduction in body mass. There-
fore, long-term use of semaglutide is an efficient way 
to reduce weight and might be moderately useful over 
shorter periods of time.

A novel GLP-1 receptor agonist called tirzepatide 
(Mounjaro) was approved by the FDA in 2022 as a medi-
cation for type II diabetes (table  4).57 Importantly, a 
clinical trial published in the New England Journal of Medi-
cine aimed to evaluate tirzepatide as a potential antiobe-
sity medication.58 In this study, 2539 adults with a BMI 
of >30 or >27 with one weight-related comorbidity were 
administered weekly injections of Mounjaro for a period 
of 72 weeks. Patients were randomised into 1:1:1:1 ratio 

Figure 3  Effect of semaglutide, 2.4 mg once weekly, 
compared with placebo on efficacy outcomes. Error bars 
represent 95% CIs for the mean. Participant numbers shown 
denote those contributing to the mean. The dashed vertical 
line at week 20 represents the randomisation time point. 
Reproduced with permission from Rubino et al.56
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to doses of 5 mg, 10 mg, 15 mg or placebo. The mean 
percentage of change in weight at week 72 was −15.0% 
with 5 mg doses, −19.5% with 10 mg doses, −20.9% 
with 15 mg doses and −3.1% with placebo injections 
(figure 4). This study suggests that tirzepatide could be 
useful as a future antiobesity medication. Furthermore, it 
suggests that GLP-1 receptor agonists are highly effective 
for weight loss and at its highest dosages cause a greater 
than 20% reduction weight loss with use over 72 weeks.

Common antiobesity drugs differ in the per cent 
of weight lost they induce compared with baseline14 

(figure 2). The mean weight loss achieved with approved 
antiobesity medications is limited to 3%–7% after 6–12 
months of treatment. Very few patients manage to 
achieve a body mass reduction of 10%–15% relative to 
placebo. GLP-1 receptor agonists semaglutide and tirze-
patide appear to be significantly more efficient than 
other classes of medications. Semaglutide at 2.4 mg and 
tirzepatide at doses of 10 g and 15 mg can help patients 
reduce their body weight by more than 10%. Overall, this 
indicates that GLP-1 receptor agonists cause more weight 
loss in obese patients than other classes of medications.

Table 4  Glucose-like peptide 1 (GLP-1) receptor agonists for weight

Medication Dose Mechanism of action Weight loss effects Common side effects

Dulaglutide (Trulicity)

0.75 mg–4.5 
mg/0.5 mL
SC weekly

Mimics glucagon-like 
peptide-1 (GLP-1) 
that targets areas of 
the brain that regulate 
appetite and food 
intake

4 kg lost at 26 weeks at 
3 mg*

Nausea, diarrhoea, vomiting, 
abdominal pain, decreased 
appetite, indigestion, fatigue

Liraglutide (Saxenda) 3 mg SC QD
8.4 kg lost at 56 weeks at 
3 mg†

Nausea, diarrhoea, constipation, 
abdominal pain, headache, 
increased heart rate

Lixisenatide (Adylyxn)
20 µg
SC QD

2.0 kg loss at 26 weeks at 
20 µg‡

Nausea, vomiting, headache, 
injection site, reaction, dizziness, 
diarrhoea, dyspnoea, constipation

Semaglutide (Wegovy)
0.5 mg
SC weekly

4.4 kg after 12 weeks at 
1.7 and 2.4 mg§

Nausea, diarrhoea, vomiting, 
constipation, abdominal pain, 
headache, fatigue

*Frias et al.68

†Pi-Sunyer et al.69

‡Rosenstock et al.70

§Ghusn et al.71

QD, once a day; SC, subcutaneous.

Figure 4  (A) The per cent change in body weight from baseline to week 72, derived from an analysis of covariance model 
for the treatment-regimen estimand (TRE). (B) The per cent change in body weight according to weeks since randomisation, 
derived from a mixed model for repeated measures analysis for the efficacy estimand; week 72 estimates for the treatment-
regimen estimand are also shown. Reproduced with permission from Jastreboff et al.58
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Physicians may use a prescribing algorithm to help 
determine which antiobesity medication to prescribe 
(online supplemental appendix 1).30 First, patients 
must meet the eligibility criteria to receive pharmaco-
therapy for obesity which is having a BMI of >30 kg/
m2 or >27 kg/m2 with one weight-related comorbidity. 
In adjunct to pharmacotherapy, lifestyle interventions 
such as diet and exercise should be recommended. 
Physicians should consider a patient’s comorbidities 
to prescribe the correct medication. For instance, 
a patient who suffers from hypertension should be 
prescribed orlistat as a first-line therapy. If the first-line 
therapy does not provide significant results, second-
line or third-line therapies should be explored. In this 
case, these therapies include phentermine/topiramate 
and liraglutide. Patients with depression and anxiety 
should be prescribed orlistat, then naltrexone and if 
appropriate liraglutide may be used. Drug use should 
be followed up every 3 months.

The future of antiobesity pharmacotherapy
Several promising new drugs have been undergoing 
clinical trials for approval as antiobesity medica-
tions. Phase I trials of a molecule called BI 456906, 
a dual glucagon receptor/glucagon-like peptide-1 
receptor agonist, are currently underway. Prelimi-
nary studies show a 12.3% decrease in body weight 
at 16 weeks of treatment as well as adequate tolera-
bility by patients.59 A recent phase II trial of the drug 
orforglipron, an oral GLP-1 receptor agonist, reports 
that at week 26, patients administered the agonist 
lost 8.6%–12.6% of their body weight compared with 
2% in the placebo group.60 By week 36, this reduc-
tion had jumped to −14.7% in the treatment group 
and −2.3% in the placebo group.60 Cardiometabolic 
measures were also vastly improved in the treatment 
group. The weight loss effects of orforglipron are 
significant, and importantly, comparable to existing 
weight-loss medications. Another antiobesity medi-
cation on the rise is retratrutide, a triple hormone 
receptor agonist also in phase II trials. Retratrutide 
agonises the glucagon-like peptide 1, and glucagon 
receptors and is administered subcutaneously like 
semaglutide.61 Studies reveal that this drug has a 
dose-dependent weight loss effect, with patients 
who received 8 mg injections losing 17.3% of their 
body weight at 24 weeks compared with −1.6% in the 
placebo group.61 This weight reduction exceeds that 
of orforglipron, semaglutide and tirzepatide. Should 
it be approved for marketing, retratrutide could 
significantly change the pharmacological landscape 
of antiobesity medications. Coadministration of sema-
glutide and cagrilintide (CagriSema) to patients with 
obesity has also shown promising results, as the dual 
administration of these drugs increases weight loss to 
−15.6% at week 32 compared with −5.1% for semaglu-
tide alone and −8.1% for cagrilintide alone. It is clear
that novel antiobesity medications with dual receptor

agonist actions or dual administration are superior to 
currently used pharmacotherapies and could be the 
future of obesity management.

CONCLUSION
Obesity is a complex, multifactorial and chronic 
disease. The rise of obesity is in part related to the 
consumption of agricultural subsidies, the increasing 
availability of energy-dense foods and the reduction 
of physical activity.62 To mitigate the spread of this 
disease, physicians should assess the presence of 
overweight and obesity at every patient encounter.25 
Recommendations include using BMI and waist 
circumference to diagnose overweight and obesity. 
Healthcare workers should be aware that a BMI 
>25 kg/m2 is associated with an increased risk of
comorbidities including diabetes and CVD. In addi-
tion, BMI >30 kg/m2 is associated with an increase
in the rate of weight-related comorbidities, CVD
and mortality. Clinical management of overweight
and obesity should involve lifestyle intervention for
6 months including referral to a dietitian as well as
increased physical activity.25 Pharmacotherapy should
be considered as an adjunct to diet and exercise if
the patient has a BMI >30 kg/m2 or >27 kg/m2 with
comorbidities.63
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