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ranked genes being most likely to define patient populations
potentially responsive to long-term setmelanotide treatment.
Based on a comprehensive literature review, 118 MC4R pathway
genes were identified and rank ordered: 8 “very strong”, 29
“strong”, 22 “moderate”, 59 “weak”. Importantly, clinically mean-
ingful weight and hunger score reductions following treatment
with setmelanotide have been previously demonstrated in patients
with obesity due to variants in 6 genes, all initially classified as
“very strong” or “strong”, lending credence to this framework for
the selection of patient populations most likely to benefit from
long-term setmelanotide therapy.

Conclusion: This framework provides robust means of select-
ing MC4R pathway relevant genes and supports clinical investiga-
tion of setmelanotide responsiveness in an additional 31 “very
strong/strong” genes including LEP, SIM1, MRAP2, and KSR2. A
clinical trial in patients with these 31 gene variants will commence
before the end of 2021.
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concentrations in children and adolescents with
obesity

Sofia-lliada Karampatsou', Sofia-Maria Genitsaridi', Penio Kassari',
Georgia Kourlaba?, Evangelia Charmandari'?

1Division of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, National and Kapodistrian University
of Athens Medical School, ‘Aghia Sophia’ Children’s Hospital,
Athens, Greece. “Center for Clinical Epidemiology and Outcomes
Research (CLEO), Athens, Greece. *Division of Endocrinology
and Metabolism, Center of Clinical, Experimental Surgery and
Translational Research, Biomedical Research Foundation of the
Academy of Athens, Athens, Greece

Background: Obesity in childhood and adolescence represents
one of the main health problems of the 21*' century. Fibroblast
Growth Factor 23 (FGF-23) and its co-receptor, Klotho, play an
important role in mineral metabolism, however, little is known
about their role in obesity.

Objective and Hypothesis: To determine the concentrations
of FGF-23 and Klotho in children and adolescents with overweight
and obesity.

Methods: Three hundred and twenty subjects [163 males
(50.9%), 157 females (49.1%), 158 prepubertal (49.4%), 162 puber-
tal (50.6%)], aged [mean + standard deviation (SD)] 10.5 *
2.8 years, were studied prospectively for one year. Subjects were
classified as obese (n=211, 66%), overweight (n=99, 30.9%) and of
normal BMI (n=10, 3.1%) and were enrolled in a one-year lifestyle
intervention program of diet and physical exercise. Body composi-
tion and biochemical and endocrinologic parameters were deter-
mined at the beginning and at the end of the study. The study was
approved by the Committee on the Ethics of Human Research, and
written informed consent was obtained by all parents.

Results: Following one year of implementation of the lifestyle
intervention program, there was a significant decrease in BMI
(p=0.001), total cholesterol (p=0.001), low-density-lipoprotein
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(LDL) (p=0.001), HBA1C (p=0.021) and FGF-23 (p=0.004) con-
centrations, and percentage of body fat (p=0.001). In addition,
there was a significant increase in high-density-lipoprotein (HDL)
(p=0.001), parathormone (PTH) (p=0.001), 25-OH-Vitamin D
(VitD) (p=0.003), adiponectin (p=0.001) and Klotho (p=0.001)
concentrations, and percentage of muscle mass (PMM) (p=0.001).
Klotho concentrations correlated negatively with the waist-to-hip
ratio (p=0.001) and VitD (p=0.022), and positively with PTH
(p=0.050). The change in FGF-23 concentrations correlated posi-
tively with the change of Apolipoproteinl (Apol) (r=0.200,
p=0.001), while the change in Klotho concentrations correlated
positively with the change in BMI (r=0.169, p=0.009), diastolic
blood pressure (r=0.267, p=0.022), waist circumference (r=0.319,
p=0.001), Apol (r=0.171,p=0.011), HOMA-IR (r=0.259, p=0.001),
PMM (r=0.226, p=0.004) and adiponectin (r=0.215, p=0.002).
Finally, the change in BMI correlated positively with the change in
FGF-23 (r=0.364, p=0.023) and Klotho (r=0.462, p=0.001) con-
centrations in subjects that entered puberty, while the change in
BMI correlated positively with Klotho change in males (r=0.438,
p=0.001). Participants had normal kidney function [(mean value
+ SD), Urea: 29.1 + 6.3 mg/dL; Creatinine: 0.5 + 0.1mg/dL].

Conclusion: These findings indicate an association between
bone-derived FGF-23, its co-receptor Klotho, obesity and cardio-
vascular risk factors. More studies are needed in order to deter-
mine the role of FGF-23 and Klotho as biomarkers of childhood
obesity, especially in adolescence.

P1-118

Rare heterozygous variants in genes of the leptin-
melanocortin satiety pathway contribute to
childhood obesity

Gabriel A. Martos-Moreno'*3, Rut Garcia-Rastrilla’®,
Alvaro Martin-Rivada’, Luis A. Pérez-Jurado®>®, Jesus Argente'?37

"Department of Pediatrics and Pediatric Endocrinology. Hospital
Infantil Universitario Nifio Jesus. IIS La Princesa, Madrid, Spain.
Department of Pediatrics. Universidad Auténoma de Madrid,
Madrid, Spain. *CIBERobn. ISCIII, Madrid, Spain. “Genetics Unit,
Universitat Pompeu Fabra, Barcelona, Spain. *Hospital del Mar
Research Institute (IMIM), Barcelona, Spain. SCIBERER. ISCII,
Barcelona, Spain. 7IMDEA Food Institute, Madrid, Spain

Background: The central melanocortin system is highly
involved in the control of energy metabolism, receiving and inte-
grating numerous metabolic signals, such as leptin, and biallelic
mutations in several genes of the pathway have been reported in
severe obesity. However, whether and how heterozygous rare
sequence variants (hetRSVs) in genes of this satiety pathway con-
tribute to the development of obesity is poorly explored.

Objective: Our aim was to define whether hetRSVs in 13 genes
involved in the leptin-melanocortin pathway contribute to early
obesity by comparing their prevalence in 1066 children and ado-
lescents with obesity and a country-matched control population.

Patients and Methods: A transversal study of 1066 patients
below 18 years with obesity (BMI >+2 SDS, OB: 48.6% females;
54.4% prepubertal; 71.7% Caucasians; age: 10.37+3.44 years, BMI:
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