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Excess adiposity, arising from a chronic imbalance of

energy intake relative to expenditure, is regarded as a

hallmark of type 2 diabetes. It is well established that

whole-body insulin resistance results from the acquisition

of surplus adipose tissue mass. In turn, insulin resistance is

implicated in the deleterious cardiometabolic profile that is

characteristic of type 2 diabetes [1]. Voluntary decreases in

body fat mass lead to improvements in carbohydrate and

lipid metabolism together with reductions in blood pressure

and markers of inflammation [1, 2]. Accordingly, current

international treatment guidelines for type 2 diabetes

advocate reducing hyperglycemia using non-pharmaco-

logical means wherever possible [3, 4].

Beyond the setting of closely supervised clinical trials

only a small minority of subjects are able to achieve and

sustain degrees of weight loss sufficient to avoid the need

for any glucose-lowering medication [2]. Accordingly, a

glucose-lowering drug, or a combination of drugs, is cho-

sen from among classes with disparate mechanisms but

broadly similar efficacy. Some widely used glucose-low-

ering drugs—sulphonylureas, thiazolidinediones, and

insulin—work against the best efforts of the recipient by

promoting weight gain [5]. Newer agents of diabetes drugs

that have neutral (e.g. dipeptidyl peptidase-4 inhibitors) or

favorable (glucagon-like peptide-1 receptor agonists,

sodium-glucose cotransporter-2 inhibitors) effects on body

weight avoid this difficulty. Injectable glucagon-like pep-

tide-1 receptor agonists have broad potential as weight-

reducing agents that also improve cardiovascular risk

factor profiles [6]. However, at present, agents in this class

are approved only for the treatment of type 2 diabetes.

Given the pivotal role of obesity in the pathogenesis of

diabetes it is perhaps surprising that drugs licensed pri-

marily for weight reduction are not more widely considered

as first- or second-line pharmacological agents for type 2

diabetes accompanied by obesity. No compelling rationale

exists that would exclude drugs designed as weight-

reducing agents as alternative or adjunctive pharmaco-

therapy in this scenario. However, clinical guidelines for

managing type 2 diabetes do not include weight-loss drugs

in treatment algorithms. Anti-obesity drugs that have been

shown to improve glucose control in subjects with type 2

diabetes include orlistat [7], sibutramine [8], and rimona-

bant [9]. The latter two agents are no longer available,

having been withdrawn because of risk-benefit profiles that

were deemed to be unacceptable. While neither drug was

licensed for the treatment of hyperglycaemia per se, the

presence of diabetes as a co-morbidity permitted their use

in patients with a body mass index (BMI) greater than

27 kg/m2.

Two new centrally acting drugs developed to assist

weight reduction have recently become available. Current

evidence suggests that both may be of value in managing

hyperglycaemia and obesity-associated cardiovascular risk

factors such as hypertension. A proprietary combination of

phentermine/topiramate (Qysmia�; Vivus Inc., Mountain

View, CA, USA) was approved in 2012 by the US Food

and Drug Administration (FDA) as an addition to a

reduced-calorie diet and exercise for chronic weight man-

agement. This once-daily capsule contains phentermine, a

sympathomimetic amine anorectic, and topiramate exten-

ded-release. The latter agent is indicated for certain forms

of seizures but can produce significant weight loss as

monotherapy. The combination capsule contains relatively
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low doses of each agent to address concerns about tolera-

bility. FDA approval came in the form of a Risk Evaluation

and Mitigation Strategy (REMS) that initially restricted

supply to specialty mail-order pharmacies. This cautious

approach aimed to ensure that prescribers and women of

reproductive potential were informed of the risk of orofa-

cial cleft defects in fetuses exposed to treatment during the

first trimester of pregnancy. The efficacy of phentermine/

topiramate has been demonstrated in clinical trials. In the

CONQUER trial, overweight or obese patients with two or

more comorbidities (diabetes or pre-diabetes, hypertension,

dyslipidaemia, or abdominal obesity) were randomized to

(i) a lower-dose combination of the study drug (7.5 mg

phentermine/46 mg topiramate, 498 subjects); (ii) a higher

dose (15 mg phentermine/92 mg topiramate, 995 subjects);

or (iii) placebo [10]. At 56 weeks, subjects randomized to

the higher-dose combination had the greatest mean weight

loss, approximately 2 kg more than subjects taking the

lower-dose combination; the placebo group lost a mean of

1.4 kg. In a recently reported post hoc analysis of data from

CONQUER, phentermine/topiramate was associated with a

reduction in hemoglobin (Hb) A1c of 0.4 versus 0.1 per-

centage points with placebo (p \ 0.05) among 388 partic-

ipants with previously diagnosed diabetes or elevated

fasting glucose levels [11]. Moreover, fewer patients with

diabetes receiving active treatment increased the number of

glucose-lowering medications (4 vs. 15 %) taken during

the 56-week study. As observed in non-diabetic partici-

pants, subjects with type 2 diabetes randomized to phen-

termine/topiramate lost significantly more weight than

placebo-treated controls, with a larger proportion losing

more than 10 % of their body weight (40 and 27 vs. 6 %,

for high dose, low dose, and placebo, respectively;

p \ 0.0001). Phentermine/topiramate is currently in phase

II of clinical development for the treatment of type 2

diabetes.

Another new anti-obesity drug with glucose-lowering

effects—lorcaserin (Belviq�; Arena Pharmaceuticals, San

Diego, CA, USA)—became available in the US in 2012

[12]. Lorcaserin, a novel selective agonist of the

5-hydroxytryptamine (2C) receptor, is purported to reduce

weight by decreasing food consumption and increasing

satiety [13]. Of note, preclinical and clinical studies indi-

cate lorcaserin, unlike fenfluramine and dexfenfluramine,

which also act on serotonin metabolism, is not associated

with cardiac valvulopathy or risk of pulmonary hyperten-

sion [14, 15]. Lorcaserin is approved for chronic weight

loss management in adults as an adjunct to diet and exer-

cise. The drug may be used in subjects with a BMI of more

than 30 kg/m2, or a BMI of more than 27 kg/m2 in the

presence of one or more weight-related comorbidities such

as type 2 diabetes, hypertension, or dyslipidaemia [16].

Safety issues associated with lorcaserin include the

possibility of serotonin syndrome or neuroleptic malignant

syndrome when co-administered with other serotonergic or

anti-dopaminergic agents, cognitive impairment, and psy-

chiatric disorders. The Behavioral Modification and Lor-

caserin for Obesity and Overweight Management in

Diabetes Mellitus (BLOOM-DM) study evaluated the

efficacy and safety of lorcaserin for weight loss in patients

with type 2 diabetes [17]. This 52-week, placebo-con-

trolled trial enrolled 604 patients who were randomized

1:1:1 to placebo, lorcaserin 10 mg once daily, or lorcaserin

10 mg twice daily, respectively. The mean (±SD) age of

the participants was 52.7 ± 8.7 years. Mean BMI was

36.0 ± 4.5 kg/m2. The majority of subjects were taking

glucose-lowering medication, principally metformin

(92 %) and/or a sulphonylurea (50 %). More patients lost

C5 % of their body weight with lorcaserin twice daily

(37.5 %; p \ 0.001) or lorcaserin once daily (44.7 %;

p \ 0.001) compared with placebo (16.1 %). HbA1c

decreased 0.9 ± 0.06 with lorcaserin twice daily and

1.0 ± 0.09 with lorcaserin once daily, compared with

0.4 ± 0.06 with placebo (p \ 0.001 for each).

What are the prospects for either phentermine/topira-

mate or lorcaserin becoming accepted as adjunctive phar-

macotherapy for type 2 diabetes? The aforementioned

clinical trials provide compelling evidence that both have

clinically relevant effects on glycaemia. The reductions in

glycated haemoglobin observed in those trials, if sustained,

would be expected to reduce the risk of vascular compli-

cations. However, such benefits must be weighed against

uncertainties about long-term safety [18]. Arriving so

shortly after the demise of rimonabant and sibutramine, the

safety profiles of phentermine/topiramate and lorcaserin

are under close scrutiny. In approving the combination of

phentermine/topiramate, an FDA panel strongly recom-

mended that a large morbidity and mortality study be ini-

tiated. Based on the results of short-term studies, lorcaserin

seems to be well tolerated with no cardiovascular safety

signals [19, 20]. However, in granting marketing approval,

the FDA stipulated that lorcaserin was required to undergo

a long-term cardiovascular safety study to assess the risk of

myocardial infarction and stroke. Regulatory authorities

became highly sensitized to the risk-to-benefit ratios of

new glucose-lowering drugs in the wake of the rosiglitaz-

one debacle [21, 22]. However, the safety record of anti-

obesity agents could hardly be said to be less dismal than

the recent experience with diabetes drugs.

Incorporating weight-loss drugs into treatment algo-

rithms for type 2 diabetes presents some challenges, not

least in shifting the mindset of prescribers conditioned by

decades of convention. This said, a precedent was set in

2009 when a bile acid sequestrant—colesevelam—was

positioned within the American Association of Clinical

Endocrinologists/American College of Endocrinology
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(AACE/ACE) type 2 diabetes consensus panel glycemic

control guidelines [23]. This move was followed with a

recommendation from the AACE that obesity management,

including medication alongside lifestyle and surgical

options, be considered as first-line treatment for pre-dia-

betes, i.e. impaired fasting glucose or impaired glucose

tolerance [5]. In the pursuit of a more personalized

approach to managing type 2 diabetes [24], bringing novel

weight-reducing agents into treatment algorithms will

inevitably add an additional layer to what has already

become a complex therapeutic landscape.

With mounting evidence of efficacy allied to the need

for effective and safe new therapeutic approaches, the stage

now seems set for wider application of novel anti-obesity

drugs in the management of type 2 diabetes. However,

additional data are required to support this strategy. Future

trials should compare the glucose-lowering efficacy and

safety profiles of these novel weight-reducing drugs

directly against each other and also against established and

newer classes of drugs approved for type 2 diabetes.

Additional developments in anti-obesity pharmacotherapy

are anticipated [16] that may usefully expand the options

for achieving glycemic targets in type 2 diabetes.
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