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Abstract

Psychological and psychiatric problems are common in diabetes. Glucagon-like peptide-1 (GLP-1) analogues are
effective in the management of type 2 diabetes as second or third-line treatment, and are thought to have a central
effect on appetite regulation. There is little evidence regarding the effect of GLP-1 analogues on anxiety.

This is a case report of a patient with type 2 diabetes, obesity, anxiety and disordered eating who was
commenced on Liraglutide, a glucagon-like peptide-1 (GLP-1) analogue.

This patient reported, in addition to improved glycaemic control, a marked improvement in the anxiety which had
been present all her life, and had driven her binge eating. This anxiety had persisted despite anxiolytic medications
and cognitive behaviour therapy.

Any medication which could have a positive effect on anxiety and diabetes both would be valuable. Glucagon like
peptide analogues may have a role in the management of co-morbid anxiety and type 2 diabetes. Further research
is required into this area.
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Background
Glucagon-like peptide-1 (GLP-1) is an anorexigenic peptide which

is produced centrally in the preproglucagon neurons of the nucleus
tractussolitarius of the medulla oblongata, and peripherally in the
pancreas and gastro-intestinal tract [1]. GLP-1 receptors are expressed
widely throughout the central nervous system, but especially in the
mesolimbic pathway which moderates reward [2].

GLP-1 analogues are effective in the management of type 2 diabetes
and are indicated as third-line treatment where the body mass index
(BMI) is greater than or equal to 35kg/m2 [3]. There is evidence for its
use as a second-line agent where metformin monotherapy has failed
[4]. GLP-1 analogues cause the release of insulin when blood glucose
becomes elevated post-prandially, and reduce gastric emptying. People
with diabetes have been observed to lose body weight on GLP-1
analogue treatment, and it has been hypothesised that this may be due
to its central effect on the mesolimbic system [5].

One animal study demonstrated a reduction in alcohol intake in
response to the administration of GLP-1 or an analogue, thus
indicating that GLP-1 may have a role in modulating alcohol intake
and reward [6]. Similar finding were reported in rats where the
locomotor response precipitated by the psycho stimulant
amphetamine was modulated by the administration of GLP-1 [7].
These findings have not yet been replicated in humans.

GLP-1 analogues have been shown to have potential benefit in the
management of irritable bowel syndrome (IBS) in non-diabetic
individuals, and although this is considered to be due to its peripheral
rather than its central effect, the site of the altered activity has not been
definitively identified. This is relevant given the association between
anxiety and IBS, and effect of psychological stress on hormonal
changes influencing gastric motility in IBS [8,9].

There is little evidence available regarding the effect of GLP-1 on
anxiety. Animal models reported increased anxiety when exposed to
exenatide [10]. In initial clinical trials it was reported that there was no
increase in anxiety levels in human subjects. The LEAD-3 study which
examined the effect of liraglutide on patient-reported measures,
reported non-significant improvements in anxiety (p=0·09) and
depression (p=0·057) and significant improvements in global
psychological well-being (p=0·002) and behavioural/emotional control
(p<0·0001). It attributed these improvements to globally increased
satisfaction with improved glycaemic control and weight reduction,
rather than to a central effect of the GLP-1 analogue per se [11]. One
small clinical study reported reduced symptoms of depression and
anxiety in patients commenced on GLP-1 analogues (n=71) in
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comparison with those commenced on insulin [12]. The exact
mechanism whereby GLP-1 mediates an effect on anxiety remains
unclear, but it is likely to be associated with receptors in the
mesolimbic system.

There is evidence of central action of exenatide in fMRI studies
[13], and some early neuro-physiology studies have examined the role
of GLP-1 in the biomechanisms behind eating disorders, finding a
correlation between impaired post-prandial secretion of GLP-1 and
active bingeing-vomiting behaviours in bulaemia nervosa [14].

Case Presentation
KR, a 61 year old woman of mixed ethnicity with a history of

anxiety and depression, and a 5 year history of diabetes was referred to
a diabetes psychiatrist for assessment, via our 3 Dimensions of Care
for Diabetes project with HbA1c of 123mmol/mol and BMI of
38·7kg/m2. She was concurrently prescribed maximum oral therapies,
and had declined referral to the diabetes team as she did not wish to
start insulin.

On assessment by the psychiatrist she presented with symptoms of
anxiety, depression and binge- eating disorder (or eating disorder not
otherwise specified: ED-NOS), characterised by binge-eating in
response to anxiety, which had resulted in obesity. She had been
partially treated for her mood in the past on citalopram 10mg, which
she had been taking for several years.

She reported lifelong poor eating habits, originating in her
childhood. She reported a difficult childhood with many psychological
traumas, and specific problems relating to food and weight. Notably
she described her mother’s unusual eating patterns as “binge or
starve”, and that these eating patterns were imposed on the family.
From an early age she was described by both parents as unattractive
and fat, even when her weight was within normal range. She had
subsequently had 3 difficult marriages, and more recently had a
number of significant social stressors in her life. These difficulties
made it difficult for her to prioritise her diabetes self-management or
to engage in life-style change.

Her dislike of insulin could be traced to her experiences as a young
child, where her maternal grandfather, who lived with her family and
had diabetes and depression, spent much of his time lamenting his
diagnoses and his need to self-inject insulin, until his untimely death,
likely from suicide.

In clinic, we increased citalopram to a therapeutic dose (20 mg
daily). She engaged in cognitive behaviour therapy and progressed
well, making significant lifestyle changes. Her mood improved and she
reported feeling significantly more in control of her life, and of her
diabetes. Her HbA1c improved to 74mmol/mol in three months and
she eventually agreed to attend the diabetes clinic. During this time,
although being greatly improved, she still described an internal sense
of agitation which she attempted to alleviate by eating, and continued
to struggle to control this compulsive drive to eat.

After 18 weeks, she consented to assessment by the diabetes team
and was commenced on a glucagon-like peptide-1 analogue (GLP-1),
liraglutide. This commenced 20 weeks following the increase in
Citalopram and 18 weeks following the commencement of CBT.
Within 10 days of a therapeutic dose of 1·2 mg she reported a
subjective reduction in the lifelong internal anxiety she had previously
described, resulting in a reduced drive to alleviate this by eating. She

also suddenly stopped biting her nails, another life-long anxiety-driven
habit. After 2 months her HbA1c dropped to 51 mmol/mol (Figure 1).

Figure 1: HbA1c levels

Conclusions
In addition to illustrating the importance of multi-disciplinary and

psychological expertise as part of routine diabetes care, this case
demonstrates that there may be a specific role for GLP-1 analogues in
the management of patients whose diabetes is complicated by
psychological pathology. GLP-1 analogues may prove particularly
useful in the management of co-morbid anxiety or binge-eating
disorder. Their potential in the management of mood disorders has
been previously discussed [15].

There is uncertainty regarding the mechanism whereby this effect
occurs. The LEAD-3 study attributed non-significant improvements in
anxiety to globally increased satisfaction with improved glycaemic
control and weight reduction, rather than to a central effect of the
GLP-1 analogue per se [11]. Given the evidence from animal studies of
GLP-1-induced reduction in alcohol intake and in the modulation of
the locomotor response precipitated by amphetamine indicates that
the reward centres (mesolimbic pathway) may have a role in this effect
[6,7]. Further evidence of central action of exenatide in fMRI studies
[13], supports this: although the exact mechanism whereby GLP-1
mediates an effect on anxiety remains unclear, it is likely to be
associated with receptors in the mesolimbic system.

Unfortunately we did not conduct quantitative assessments of
anxiety at the various time-points where treatments were changed,
which is a limitation of this paper. However, anxiety is by definition a
subjective experience, and clinical improvement is the measure most
commonly used in clinical practice.

Is there a role for GLP-1 analogues in the treatment of binge-eating
disorder in patients with diabetes? Based on this case, there may be.
However more research is needed into this promising finding.

Consent
Written informed consent was obtained from the patient for

publication of this case report.

Disclosure
The authors report no proprietary or commercial interest in any

product mentioned or concept discussed in this article.
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