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Liraglutide 3 mg as a weight-loss strategy after failed
bariatric surgery in a patient with hypothalamic obesity
following craniopharyngioma
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Hypothalamic obesity is a devastating consequence of craniopha-
ryngioma that is frequently found to be worsened after neurosurgery
and sometimes after radiotherapy, even when experienced neurosur-
gery teams have limited resection to preserve the hypothalamus. As
the impact of lifestyle interventions is reported to be limited, bariatric
surgery has been proposed as a therapeutic option, resulting in
noticeable weight loss, although this is more modest than seen with
the common causes of obesity [1]. However, the use of glucagon-like
peptide (GLP)-1 analogues was recently reported in patients with
hypothalamic obesity (HO) and type 2 diabetes mellitus (T2DM), with
promising results on weight loss at dosages recommended for
glycaemic control [2]. Here, we report on a patient with severe HO
following craniopharyngioma who regained all lost weight 4 years
after Roux-en-Y gastric bypass (RYGB) surgery, but who then
lost> 30 kg under 3-mg liraglutide therapy.

A 19-year-old boy was referred to our adult nutrition university
department. He had been diagnosed with craniopharyngioma at the
age of 9 years. Cerebral magnetic resonance imaging (MRI) showed
an intra- and suprasellar lesion compressing the optic nerves. The
lesion was totally removed surgically although, subsequently, the
patient suffered from bitemporal hemianopsia and panhypopituita-
rism requiring hormone substitution therapy. Also, shortly after the
surgery, abnormal eating behaviours were observed, including binge-
eating disorders and complete loss of satiety, leading to dramatic[(Fig._1)TD$FIG]
Fig. 1. Evolution of the patient’s weight during follow
weight gain: + 30 kg within the first year of the neurosurgery,
resulting in a body mass index (BMI) above the 97th percentile for his
age (10 years). Despite regular nutritional follow-up, he reached a
maximum weight of 179 kg (BMI: 57.7 kg/m2) at age 19 years.

After a multidisciplinary discussion, RYGB surgery was
performed with no complications, following which he lost
42.8 kg after 6 months, corresponding to 24% of his preoperative
weight, although he gradually regained all of the weight lost after
4 years (Fig. 1). Comorbidities included non-alcoholic steatohe-
patitis (NASH), obstructive sleep apnoea syndrome and severe
bilateral coxarthrosis, but no T2DM.

Considering the severity of this patient’s situation, treatment
with a daily dose of 3 mg of liraglutide was proposed (using
Victoza1, as Saxenda1 is not marketed in France). Liraglutide was
started at 0.6 mg once daily, and the dose was gradually increased
to 3 mg daily with no side-effects. After 8 months of therapy, a
significant weight loss of 29 kg was observed, corresponding to a
16% reduction of his initial body weight, with concomitant
improvement in metabolic parameters such as triglyceride levels,
hepatic cytolysis, systolic blood pressure and fat mass percentage.
Over the following months, his weight remained stable until the
patient spontaneously discontinued the treatment.

GLP-1 agonists were initially used as glucose-lowering drugs for
the treatment of T2DM, but the results of clinical trials repeatedly
demonstrated their ability to also induce weight loss. Thus, in 2014,
the US Food and Drug Administration (FDA) approved the use of a
higher-dose (3 mg daily) version of liraglutide for the treatment of
severe obesity. The European Medicines Agency (EMA) then
authorized its use in 2015. At this dose, the mean weight loss
obtained in patients with common obesity was 7.2 kg after 20 weeks,
4.4 kg [95% confidence interval (CI): 2.9–6.0] greater than that seen
with placebo [3] and considerably less than was observed in our
patient. In HO, only small series and case reports of the use of
exenatide therapy have been published, and these show conflicting
results: average weight loss ranged from no significant loss [4] to –
29 kg after 2.5 years of treatment [5]. One study described two T2DM
patients with HO who were given liraglutide 0.9 mg daily and
showed modest weight loss (– 3 and – 11 kg, respectively) [2]. A
multicentre randomized trial testing exenatide is now underway in
-up. RYGB: Roux-en-Y gastric bypass (surgery).
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France (ClinicalTrials.gov: NCT02860923). However, to our knowl-
edge, our report here is the first to describe the use of 3-mg liraglutide
in a patient with HO following craniopharyngioma.

The spectacular impact of this treatment in our patient raises
speculation as to the possible mechanisms underlying liraglutide
efficacy for achieving and maintaining such significant weight loss
in a patient with HO and ineffective RYGB. Liraglutide significantly
delays gastric-emptying, but as our patient underwent surgical
gastric reduction with loss of the pyloric valve, this effect of
liraglutide was probably weak in this case. It is known that induced
weight loss is mediated by reduced appetite and energy intakes
rather than increased energy expenditures. GLP-1 agonists act on
central satiety centres, particularly the ventromedian hypothalamic
nuclei. These structures are damaged during craniopharyngioma
tumor development and by extensive surgery. In fact, we recently
demonstrated the abolition of postprandial GLP-1 secretion in
patients with HO following craniopharyngioma, but with restora-
tion of a prandial surge of GLP-1 in some patients after gastric-
bypass surgery [6]. Interestingly, the restoration of postprandial
GLP-1 secretion in these patients correlated with weight loss and
reduced energy intakes, further suggesting that the central effect of
GLP-1 is not lost in HO. During GLP-1 treatment in our patient, we
observed a significant reduction of food intake even during bouts of
compulsive eating, with no changes in energy expenditure. This
further suggests that the central effect of GLP-1 is maintained in
some patients with HO and craniopharyngioma. Thus, GLP-1
receptors that allow control of appetite may be located outside
of the hypothalamus in other regions of the central nervous system.

Although the mechanisms of liraglutide effectiveness in HO are
still not completely understood, the metabolic improvement
observed in our young patient must be highlighted. The prevalence
of NASH and cardiovascular disease is higher in patients with HO,
while hypopituitarism and diabetes insipidus are negative prognostic
factors for mortality and morbidity. Yet, the effects of liraglutide on
NASH resolution in diabetic and non-diabetic patients, and the
decreases in cardiovascular morbidity and mortality that were
recently demonstrated, could be additional arguments for the use of
liraglutide in this rare patient population [7].

Thus, we demonstrate here, for the first time, the beneficial
effects of liraglutide 3 mg on excess weight and metabolic
complications in a young man with HO and an increased metabolic
and cardiovascular risk following craniopharyngioma. In this case,
the presence of hypothalamic lesions and the previous failure of
RYGB did not prevent the effectiveness of the treatment, although
prolonged monitoring and follow-up are nonetheless essential.
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Efficacy of semaglutide versus liraglutide in clinical
practice
In the recent issue of Diabetes & Metabolism semaglutide and
liraglutide are compared head-to-head in previously GLP-1 naı̈ve
patients [1]. Once weekly GLP-1 agonist semaglutide at maximum
approved doses was superior to liraglutide 1.2 mg daily in reducing
HbA1c and body weight. This study confirms previous compari-
sons between various GLP-1 agonists showing that semaglutide is
the most potent drug in the class as far as HbA1c and weight
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