? frontiers ‘ Frontiers in Endocrinology

@ Check for updates

OPEN ACCESS

EDITED BY
Anna Di Sessa,
University of Campania Luigi Vanvitelli, Italy

REVIEWED BY
Caroline Steele,

Leeds Children’s Hospital, United Kingdom
Gabriel Angel Martos-Moreno,
Autonomous University of Madrid, Spain

*CORRESPONDENCE
Hanneke M. van Santen
h.m.vansanten@umcutrecht.nl

RECEIVED 05 October 2023
AccepTeD 11 December 2023
PUBLISHED 04 January 2024

CITATION
van Santen HM, Denzer C and Muller HL
(2024) Could setmelanotide be the game-
changer for acquired hypothalamic obesity?
Front. Endocrinol. 14:1307889.

doi: 10.3389/fendo.2023.1307889

COPYRIGHT

© 2024 van Santen, Denzer and Mdller. This is
an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Endocrinology

TYPE Perspective
PUBLISHED 04 January 2024
p0110.3389/fendo.2023.1307889

Could setmelanotide be the
game-changer for acquired
hypothalamic obesity?

Hanneke M. van Santen®®, Christian Denzer?
and Hermann Lothar Mdller?

‘Department of Pediatric Endocrinology, Princess Maxima Center for Pediatric Oncology,
Utrecht, Netherlands, ?Wilhelmina Children’s Hospital, University Medical center Utrecht (UMCU),
Utrecht, Netherlands, *Division of Pediatric Endocrinology and Diabetes, Department of
Pediatrics and Adolescent Medicine, University Medical Center Ulm, Ulm, Germany, “University
Children’s Hospital, Carl von Ossietzky University Oldenburg, Klinikum Oldenburg AR,
Oldenburg, Germany

Children with acquired hypothalamic obesity, e.g. following treatment for
pediatric craniopharyngioma are at great risk for metabolic syndrome,
cardiovascular health problems and premature mortality. Treatment for
acquired hypothalamic obesity has thus far been disappointing. Several
interventions were reported to be partially successful, including dextro-
amphetamine and GLP-1R agonists, although results in acquired
hypothalamic obesity are conflicting. Disruption of signaling through the
melanocortin-4 receptor (MC4R) pathway results in hyperphagia and severe
early-onset hypothalamic obesity. Recently, the MC4R agonist
setmelanotide has shown promising results in children with genetic forms
of hypothalamic obesity; POMC, PCSK1 and LEPR. Patient quotes such as “we
have our family life back” illustrate the magnitude of the effect. Targeted
hormone replacement therapy with a MC4R agonist for acquired
hypothalamic obesity could be a game-changer. Preliminary results of
setmelanotide treatment in 14, mostly pediatric, patients with acquired
hypothalamic obesity are promising. The FDA has recommended that a
prospective, randomized, blinded trial be conducted over a 12 months
treatment period, comparable to pivotal trials for other obesity drugs. It
may be discussed whether setmelanotide should be regarded as an obesity
drug or whether it may be envisioned as an agent for hypothalamic
substitution therapy. In this commentary we discuss the trial that is
currently recruiting patients with acquired hypothalamic obesity.
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Obesity is a world-wide pandemic and a challenging problem.
When the underlying cause for obesity is hypothalamic syndrome,
it is an untreatable and devastating long-term problem. (1)

Children with acquired hypothalamic syndrome, e.g. following
treatment for a tumor in the hypothalamic region, usually have had
an average BMI during childhood. After management of their
suprasellar tumor this may change dramatically. Hypothalamic
syndrome leads to pituitary deficiencies, disruption of circadian
rhythm, disturbed hunger-satiety and thirst feelings, temperature
regulation, neurocognitive, sleep and behavioral problems (1).
Consequently, patients with hypothalamic syndrome develop
(morbid) hypothalamic obesity and chronic fatigue. They are at
great risk for metabolic syndrome, cardiovascular health problems
and premature mortality.

Treatment for acquired hypothalamic obesity has thus far been
disappointing (2). Hypothalamic obesity is a complex, multifaceted
disease that may not require a one-size-fits-all approach. In 2019, a
personalized treatment algorithm was introduced to improve the
management of hypothalamic obesity (2). Several interventions
have been reported to be partially successful (1), including
dextro-amphetamine (3, 4), somatostatin analoges (5) and GLP-
IR agonists, although results in acquired hypothalamic obesity
are conflicting.

Disruption of signaling through the melanocortin-4 receptor
(MC4R) pathway results in hyperphagia and severe early-onset
hypothalamic obesity. Recently, the MC4R agonist setmelanotide
has shown promising results in children with mutations in the
leptin-melanocortin pathway genes (6).

It may be questioned whether an MC4R agonist would also work
for children with acquired hypothalamic obesity. If the hypothalamus
is damaged, or completely resected, how can it work? In many cases
with acquired hypothalamic obesity, not the entire hypothalamus is
lost and thus patients may have a partial hypothalamic dysfunction.
Setmelanotide could therefore activate the remaining hypothalamic
neurons. Secondly, MC4 receptors have been also shown to be
expressed in the cerebral cortex and spinal cord (7).

In a child with proven pituitary dysfunction, there is no
discussion of the need for hormone replacement therapy.
Treatment with hydrocortisone, thyroid hormone, sex steroids,
growth hormone, and vasopressin is routinely and rapidly
initiated. However, hypothalamic obesity, that often aggravates
with astonishing speed in the first year after surgery, cannot be
adequately controlled. Dietary and lifestyle counseling is provided,
and obesity management education is started.

One could state that if the MC4R does not properly integrate
satiety signals, for whatever reason, this resembles a state of leptin
deficiency. Restoration of leptin in patients with leptin deficiency
normalizes BMI. In this light, we may consider treatment with
setmelanotide in patients with hypothalamic obesity as “restoring”
the hypothalamic satiety signaling, comparable to restoring a
neuroendocrine deficiency. This would imply that setmelanotide
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treatment would in fact be hormonal substitution therapy and not
obesity treatment per se.

Targeted hormone replacement therapy with an MC4R agonist
for acquired hypothalamic obesity could be a game-changer.
Preliminary results of setmelanotide treatment in 14, mostly
pediatric, patients with acquired hypothalamic obesity are
promising (https://clinicaltrials.gov/ct2/show/NCT04725240).
After 16 weeks of treatment, impressive changes in BMI and,
perhaps most importantly, significant effects on hyperphagia and
quality of life for the patient and family have been observed (8).
Patient quotes such as “we have our family life back” illustrate the
magnitude of the effect (personal communication). The FDA has
now recommended a prospective, randomized, blinded trial over a
12 months treatment period, comparable to other obesity
interventions (https://clinicaltrials.gov/ct2/show/NCT05774756).
While this may be the best way to study its efficacy, we question
whether this trial is feasible with children having to inject
themselves with placebo for one year. If such a trial “fails”, due to
attrition in the control population, we would strongly argue for
continuing with the evaluation of the intervention group. To study
the effect of setmelanotide as if it were an anti-obesity drug may not
be necessary; it may be envisioned as hypothalamic
substitution therapy.

If the planned trial is successful, we must develop a new
personalized treatment algorithm for hypothalamic obesity. We
envision future cohorts of patients with acquired hypothalamic
obesity, with standardized diagnostics, risk stratification and
structured prospective evaluation of multimodal treatment
approaches including pituitary hormone replacement therapy and
combined pharmacological interventions for hypothalamic obesity
(e.g. MC4R agonists with a GLP-1 agonist and/or with stimulant
treatment). This could lead to the much needed improvements in
health outcomes and quality of life in a suffering and underserved
patient population.

We will (impatiently and hopefully) await the results of the
prospective study with setmelanotide in patients with acquired
hypothalamic obesity to learn about its efficacy, safety and tolerability.
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