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Abstract

The melanocortin-4 receptor agonist setmelanotide is now recommended for the treatment of genetic obesity due to proopiomelanocortin
(POMC), proprotein convertase subtilisin/kexin type 1 (PCSK1), or leptin receptor (LEPR) deficiency in patients aged 6 years and older. Here,
we describe the clinical benefit of setmelanotide administration in a 5-year-old child with severe hyperphagia and obesity due to POMC
deficiency. Daily administration of 0.5 mg setmelanotide for 12 months resulted in significant weight loss of —30 kg from baseline (-36% of
weight loss) and improvements in hyperphagia and metabolic status. No major side effects were observed, except for hyperpigmentation
and transient spontaneous erections. Interestingly, the clinical improvement of the child was associated with a remarkable improvement in
the quality of life of the parents, along with a decrease in their emotional scores. This observation supports the early use of setmelanotide in
young children with melanocortin pathway variants, in order to limit the adverse consequences of early and extreme weight gain, and to

improve the quality of life of patients and of their relatives.
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Introduction

The leptin/melanocortin pathway plays an undisputed role in
the hypothalamic control of food intake. Its interruption due
to a genetic defect is associated with early and severe obesity,
with major hyperphagia in the first weeks of life, and with
endocrine deficits and/or neurodevelopmental disorders [1].
These genetic obesities are a heavy burden for children and
for their families, with deterioration in their quality of life.
Until recently, and apart from the use of recombinant leptin
in congenital leptin deficiency, no therapeutic option was
available for patients with genetic variants downstream of
the leptin receptor. Treatment was based on the use of conven-
tional clinical approaches to obesity management and associ-
ated symptoms, with limited effectiveness on weight and
hyperphagia [2, 3]. This ended with the development of the
melanocortin-4 receptor (MC4R) agonist setmelanotide,
which showed a beneficial effect not only on weight loss, re-
duction of hyperphagia, and metabolic complications, but
also on the improvement of the quality of life of patients older
than 12 years after 52 weeks of treatment [4, 5]. Sustained
beneficial effect and safety was recently reported after 7 years
of setmelanotide administration in the first 2 treated adults
with proopiomelanocortin (POMC) deficiency [6]. The
MCH4R agonist setmelanotide is now recommended for the
treatment of genetic obesity and control of hunger due to
POMC, proprotein convertase subtilisin/kexin type 1

(PCSK1), or leptin receptor (LEPR) deficiency in patients 6
years and older. However, data are still lacking regarding tol-
erance, efficacy, and impact on patient and caregiver quality
of life among young children under 6. We describe here the
clinical effect of 12 months of setmelanotide administration
on a 5-year-old POMC-deficient child and the impact of this
treatment on his parents’ quality of life.

Case Presentation

This boy was born after a regular pregnancy from consanguin-
eous parents of Turkish origin with birth parameters in the
normal range (weight 3.295 kg; height 50 cm; head circumfer-
ence 36.5 cm). At birth, the boy was rapidly admitted in the
local neonatology department for bilateral pneumothorax
with a favorable evolution after 1 week. During his stay, sev-
eral instances of asymptomatic hypoglycemia were noticed,
and he received maltodextrin supplementation. He rapidly de-
veloped cholestasis and the diagnosis of adrenocorticotrophin
hormone (ACTH) deficiency was made at day 5 (cortisol <
3nmol/L [<8.3 pg/L] [range 110-520 nmol/L]; ACTH<
1 pmol/L [< 5 pg/mL]). No other hypothalamic-pituitary defi-
ciency or anatomical lesion were found as a newborn or later.
Treatment by hydrocortisone was started at day 6 with the
usual dose of 20 mg/m?/day. During the first year of life, he de-
veloped a severe obesity phenotype (body mass index [BMI] >
97 percentile at the age of 6 months) without adiposity
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rebound (Fig. 1). The parents described severe hyperphagia
and necessity to feed their child every 2 hours after the age
of 6 months. Skin pigmentation was normal without the red
hair phenotype frequently found in POMC-deficient patients.

Diagnostic Assessment

Due to the persistent association between ACTH deficiency and
early-onset severe obesity with uncontrolled hyperphagia, the
diagnosis of POMC deficiency was suspected at the age of
3. Direct sequencing of the POMC gene led to the identification
of a homozygous variant ¢.251G>A in POMC, responsible for a
premature stop codon predicting high pathogenic impact. The 2
parents, who did not suffer from severe obesity, were heterozy-
gous carriers of this POMC variant. The child developed severe
neurodevelopmental delay illustrated by delayed walking at 28
months of age and absence of speech with less than 20 words
at the age of 5, with the need for adapted schooling and speech
therapy. Neurogenetic explorations were negative (methylation
of chromosome 15 for Prader-Willi syndrome, chromosomal
analysis on DNA chip), as was cerebral magnetic resonance im-
aging, suggesting that this neurodevelopmental delay might be
related to cerebral sequalae of undiagnosed initial neonatal
hypoglycemia at birth.

Treatment

Despite intensive control of food intake and physical activity
by the caregivers, this POMC-deficient patient developed a se-
vere obesity phenotype (weight=82 kg; height =142 cm;

BMI (kg/m?)
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BMI =40.7 kg/m* and BMI Z score +18 SDs at S5 years)
with voracious hyperphagia that was assessed by clinical
interview of the parents and the use of validated question-
naires (eg, Child Eating Behavior Questionnaire [CEBQ]
and the Dvykens questionnaire). Metabolic explorations
showed increased fasting insulinemia (20.4 pU/mL
[141.7 pmol/L] [normal < 5 pU/mL]), elevated liver enzymes
(aspartate aminotransferase/alanine aminotransferase 41/
37IU/L [normal <351U/L]), and elevated triglycerides
(3.8 mmol/L [normal range, 0.4-1.3]). Given the extreme se-
verity of the disease and the life-threatening condition, we ob-
tained an authorization from the French Health Authorities to
use setmelanotide on a compassionate basis in this patient. He
received daily treatment at the minimal dose of 0.5 mg
through subcutaneous injections from October 2021 until
now (12 months of setmelanotide therapy). During the entire
period of treatment, comprehensive multidisciplinary man-
agement such as intensive control of food intake and physical
activity were continued as additional specialized approaches
as speech therapy and psychomotor skill training, which
have been started early in childhood.

Outcome and Follow-up

Setmelanotide administration led to rapid weight loss (—4.3
kg) with decreased hyperphagia after the first 15 days of daily
injection (Fig. 2). After 4 months of treatment, the child had
lost 16.5 kg (—20% from baseline). After 12 months, he had
lost a total of 30 kg (-36% weight loss from baseline),
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Figure 1. Evolution of the patient’s BMI before and after initiation of setmelanotide. The different curves represent the BMI percentile curves from the 5th

percentile (P5) to the 99th percentile (P99).
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Hyperphagia Questionnaire (DYKENS)
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Figure 2. Evolution of the Dykens questionnaire scores for hyperphagia on setmelanotide. The total score of hyperphagia and the drive score (evaluating
the food obsession) rapidly dropped after 15 days on setmelanotide (—-48% and —47 % respectively) with a persistent effect after 12 months on the minimal

dose of setmelanotide (0.5 mg per day). Abbreviations: D, day; M, month.
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Figure 3. Evolution of the score for quality of life of the parents during their child’s treatment with setmelanotide. We used the parental-developmental
disabilities quality of life scale since the child had neurodevelopmental delay. On setmelanotide, the total score rapidly decreased mainly due to the rapid
decrease of the emotional score showing the simultaneous beneficial impact on relatives. Abbreviations: D, day; M, month.

resulting in a weight of 52 kg with BMI at 25.4 kg/m?* and
BMI Z score + 6 SD (=12 SD after 1 year on setmelanotide)
at the age of 6 years and 10 months (Fig. 1). The parents re-
ported unprecedented improvement of the child behavior
due to much lower preoccupation for food, substantiated by
the assessment of hyperphagia using the validated CEBQ
and the Dykens questionnaire. After 15 days, the Dykens hy-
perphagia score dropped from 31 to 16 (—48%), and the
CEBQ total score dropped from 104 to 85. The Dykens score
improvement was mostly due to decreased scores in hyperpha-
gic drive (15 to 8) and severity (8 to 2) (Fig. 2). The child

showed a 20% reduction in enjoyment of food, emotional
overeating, and food responsiveness. After 12 months of set-
melanotide administration with 0.5 mg per day, these amelio-
rations remained stable. Setmelanotide administration also
led to a rapid 30% improvement of lipid values, liver enzymes,
and fasting insulin. No major adverse side effects were de-
scribed except for transient erections reported once or twice
per day only during the first month of treatment and for pre-
viously reported increased skin pigmentation that persisted
with time [7]. Interestingly, we also assessed the impact of
their child’s disease on parents’ quality of life and emotional



status using the parental-developmental disabilities quality of
life scale [8]. During the setmelanotide treatment period, pa-
rents reported a positive impact with a rapid decrease in emo-
tional score (—60% after 15 days that persisted after 12
months) (Fig. 3).

Discussion

Phase 2 and 3 setmelanotide trials included mainly patients
older than 12 years, with few children aged 6 to 12. For the
approved monogenic obesity indications, only 4 POMC-, 1
PCSK1-, and 1 LEPR-deficient patients of age between 6
and 12 have been treated in clinical trials [4]. For the approved
syndromic obesity indication, 8 patients with Bardet-Biedl
syndrome aged 6 to 12 were included in the pivotal trial.
Until now, no data was available on the tolerance, efficacy,
and impact on caregivers of setmelanotide in children under
6 years old with genetically impaired melanocortin pathway.
This case report of a 5-year-old boy with POMC deficiency de-
scribes dramatic and sustainable (12 months) amelioration of
weight, food seeking, and general behavior following 0.5 mg/
day setmelanotide administration. This observation shows
that early use of setmelanotide in children with POMC defi-
ciency is efficient and safe and supports early therapy.
Moreover, the child’s rapid response to treatment was associ-
ated with a major positive impact for his parents’ quality of
life. This effect on relatives helps reduce the major burden
on caregivers secondary to uncontrolled hyperphagia and to
severe early-onset obesity gain [9, 10], reducing the associated
stigma and improving their quality of life.

In conclusion, our observation paves the way for the admin-
istration of this new MC4R agonist, setmelanotide, in patients
below 6 years of age diagnosed with genetic variants of the
melanocortin pathway. Further studies in higher numbers of
patients are warranted.

Learning Points

¢ Early-onset severe obesity without adiposity rebound as-
sociated to additional phenotypes as unusual hyperpha-
gia, neurodevelopmental, and/or endocrine disorders
requires genetic testing.

¢ In case of POMC deficiency diagnosed in a child younger
than 6 years, treatment with setmelanotide can be pro-
posed and is well tolerated.

e The burden on caregivers associated with childhood
early-onset obesity needs to be evaluated and improved
in order to limit patient and family stigma.
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