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Drug notes

Figure 1. The pharmacological action of lorcaserin

Introduction
Lorcaserin is a selective agonist for
the serotonin 2C receptor. It is indi-
cated for the treatment of obesity 
in adults. 

In June 2012 it was approved 
by the US Food and Drug
Administration for use in the treat-
ment of obesity for adults with a
BMI over 30 or a BMI over 27 with
another co-morbidity such as type 2
diabetes mellitus, hypertension or
hypercholesterolaemia. It is cur-
rently being evaluated by the
European Medicines Agency for
centralised marketing authorisation
for use in member countries.

Pharmacology
Lorcaserin acts on the 5-HT2C recep-
tor in the hypothalamus (Figure 1). 
It stimulates the 5-HT2C receptor in
the hypothalamus and activates pro o-
piomelanocortin (POMC) mRNA
production. POMC from the arcuate
nucleus is then cleaved enzymatically

to alpha-melanocyte stimulating hor-
mone (α-MSH). The α-MSH is a non-
selective agonist of the melanocortin
receptors. It acts at the melanocortin
4 receptor (MC4R) in the paraven-
tricular nucleus of the hypothalamus
and effects satiety and reduced food
intake through this mechanism. 

Lorcaserin is 14 times more selec-
tive for serotonin receptor 5-HT2C
compared to receptor 5-HT2A and
61 times more selective than for
receptor 5-HT2B. 

Common side effects of lorca -
serin include headache, upper respi-
ratory tract infection, nausea and
dizziness. Previous serotonin recep-
tor agonists including fenfluramine
and dexfenfluramine were associ-
ated with serotonin-associated valvu-
lopathy thought to be secondary to
activation of the serotonin 5-HT2B
receptors present in heart tissue
and, as a result, were discontinued.
So far in trials with follow up to two
years there has been no increase in
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valvulopathy due to lorcaserin iden-
tified by echocardiographic criteria. 

Trials of safety and efficacy
There have been three large phase 3
trials published since 2010. The
BLOOM (Behavioral Modification
and Lorcaserin for Overweight and
Obesity Management) trial was a
double-blinded placebo-controlled
trial which assigned 3182 overweight
or obese participants to either 
lorcaserin 10mg or placebo twice-
daily plus diet and exercise coun-
selling for 52 weeks initially.1 At 
the end of 52 weeks, patients on 
lorcaserin were further randomised
to placebo or lorcaserin and the
study was continued for a further
year. Weight loss and cardiovascular
risk factors were assessed. The use of
lorcaserin was associated with a 
significant reduction at one year 
in the percentage of participants
achieving 5% weight loss of their 
initial body weight (47.5% on lorca -
serin vs 20.3% in the placebo group,
p<0.001). In the group of partici-
pants who had achieved 5% weight
loss, this was better maintained 
at the end of year two when 
continued on lorcaserin compared
to placebo (67.9% vs 50.3% on
placebo, p<0.001). In the treatment
group there were significant reduc-
tions in waist circumference and
BMI as well as total cholesterol, 
LDL cholesterol and triglycerides.
There were also significant improve-
ments in the HOMA-IR (homeo-
 stasis model of insulin resistance)
and markers of cardiovascular risk
including high-sensitivity C-reactive
protein and fibrinogen levels. 

The BLOSSOM trial randomised
4008 participants to lorcaserin 10mg
twice-daily, once-daily or placebo.2
The results were similar to the
BLOOM trial in that, at one year, 
significantly more patients on lorca -
serin lost 5% of their body weight,
47.2% on lorcaserin 10mg twice-
daily and 40.2% on 10mg once-
daily compared to placebo, 25%
(p<0.001). There were significant
reductions in the Impact of Weight
on Quality of Life-Lite questionnaire
(IWQOL-Lite) as well as BMI and
waist circumference. Participants on
lorcaserin 10mg twice-daily lost on
average 7.7kg at one year compared
to 3.9kg on placebo (p<0.001).

Reductions in systolic and diastolic
blood pressure and LDL cholesterol
did not reach significance. 

Drop-out rates in both these 
trials were high, however, with just
over 50% of participants completing
the trial as is often the case in trials
of medications for obesity. Notable
exclusions were also patients with 
a history of depression or psychi-
atric disease within the last two years
or use of a selective serotonin recep-
tor reuptake inhibitor within the
last year. 

Specific evidence for use 
in diabetes
The BLOOM-DM trial, published in
July 2012, looked at the safety and
efficacy of lorcaserin in 604 patients
with type 2 diabetes.3 This was simi-
lar to the BLOOM and BLOSSOM
trials with patients randomised to
lorcaserin 10mg twice-daily, once-
daily or placebo as well as a lifestyle
modification programme for 52
weeks. The primary outcome was
weight reduction and included type
2 patients on metformin and/or a
sulphonylurea. HbA1c improvement
at 52 weeks on lorcaserin 10mg
once-daily and twice-daily was 0.9%
and 1% respectively compared to
0.5% for placebo (p<0.001). Patients
with an HbA1c higher than 9%
(75mmol/mol) had the greatest
improvements in HbA1c and fasting
glucose. Significantly, 50.4% of
patients on lorcaserin also achieved
an HbA1c <7% (53mmol/mol) 
compared to 26.3% of patients on
placebo. The percentage of patients
reaching 5% body weight loss on 
lorcaserin 10mg twice-daily was
44.7% vs placebo 16.1% (p<0.001)
which is a greater difference than
that in the previous trials involving
non-diabetic participants. There was
a minor increase in incidence of
hypoglycaemia but no severe hypo-
glycaemic episodes. It is not clear as
yet whether lorcaserin improved 
glycaemia over and above weight loss
itself, as antihyperglycaemic medica-
tions could be adjusted after 12
weeks in the trial.

Discussion
Lorcaserin is a novel agent acting on
the serotonin 5-HT2C receptor. It
increases satiety through this mech-
anism and downstream activation 

of the melanocortin 4 receptor in
the hypothalamus. In the last couple
of years, several large trials have 
shown lorcaserin to be an effective
weight loss agent and, if used in 
conjunction with diet and exercise,
results in twice as much weight loss
as diet and exercise alone. 

There is also some evidence that
glycaemic control is improved in
overweight patients with type 2 dia-
betes taking lorcaserin plus met-
formin or a sulphonylurea, although
further trials are required to con-
firm this. 

Participants taking lorcaserin for
a year were twice as likely to achieve
weight loss of greater than 5%. This
amount of weight loss is clinically
significant and when achieved by
lifestyle change reduced the five-
year risk of developing diabetes 
by 58%.4 Longer studies will be
required to see if similar benefits
are obtained with lorcaserin.
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l Lorcaserin acts selectively to agonise
the serotonin 5-HT2C receptor which
causes satiety and weight loss through
this mechanism 

l After 52 weeks of lorcaserin plus 
diet and physical activity advice,
weight loss in the region of 
4.7–7.7kg can be expected, with
associated improvements in 
metabolic parameters and some
markers of cardiovascular risk

l There is some evidence to suggest
improvement in glycaemic control in
obese type 2 diabetic patients 
although more trials are required

Key points


