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Exploring Current Pharmacological Treatments for Genetic Obesity with 
Setmelanotide in Focus: A Narrative Review

Mosleh Jabari, MD*

ABSTRACT
Genetics  play a crucial role in early childhood obesity which is a multifactorial disease that is highly prevalent 
and poses a significant challenge to public health. 

Objective: The objective of this review was to evaluate and summarize the research on the efficacy and limitations 
of setmelanotide for the treatment of pediatric obesity of genetic factors. 
Methodology: Electronic databases were explored with   Boolean operator mixed keywords like pediatric obesity, 
genetic obesity, pharmacotherapy, and setmelanotide. The main focus was on setmelanotide approaches on 
pediatric studies published in English from 2018 to 2023.

Results: Setmelanotide a melanocortin-4 receptor, is an approved treatment and well tolerated among pediatric 
patients aged ≥ 6 years and shown to be effective in at least 10% reduction in body weight within a year of 
treatment. This review comprises a narrative review on setmelanotide and a tabular summary of the current 
available evidence for the management of pediatric obesity in terms of medical options. 

Conclusion: Research into adult obesity has established pharmacological novel therapies, which have been 
approved and established in clinical practice; however, the research and implementation of such therapies in 
pediatric populations have been lagging behind. Further research is justified, to address the huge treatment gap 
in severe pediatric obesity.
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INTRODUCTION 

According to the Endocrine Society Practice guidelines for pediatric 
society, a body mass index (BMI) ≥ 95th percentile, extreme obesity 
as BMI ≥120% of the 95th percentile or ≥35 kg/m2 is defined as 
childhood obesity1. Childhood obesity is on high prevalence and is a 
rapidly growing problem in Saudi Arabia and that children are at risk of 
becoming overweight and obese with age 2,3,and it has been on the rise 
than adult obesity4. The social stigma of obesity is a societal burden5, 

6which needs to be addressed at the earliest for the overall wellbeing 
of the affected and their family as well. Thus, an early diagnosis and 
prompt clinical management of pediatric obesity are very critical. 
Genetic obesity should be considered if a patient <5 years presents with 
extreme obesity and should be indicative for the subsequent genetic 
evaluation to identify underlying molecular genetic defect7. 

Though its assumed and accepted  that most pediatric obesity is 
commonly due to the consumption of high fat and energy foods, the 
role of genetic variants in obesity pathogenesis cannot be undermined. 
Up to 5 % of extreme pediatric obesity are associated with genetic 
disorders, as per the recent studies 8, 9.

Comorbidities like dyslipidemia, hypertension, fatty liver disease 
and psychosocial complications are becoming increasingly prevalent 
within the obese pediatric populations 10,11. Current treatment 

guidelines focus mainly on intervention with modifications of lifestyle 
practices and pharmacotherapy12,13. Patients who are resistant to 
such interventions were reserved for surgical options. Many novel 
pharmacological practices has been established and approved for adult 
obesity treatments 14, 15, but such interventions are yet to be validated 
in pediatric populations. The relative lack of interventional research in 
pediatric obesity in comparison to the adult obese population needs to 
be highlighted and thus calls for newer therapies to be trialed for the 
treatment options for childhood obesity.

 This review comprises a narrative review on setmelanotide and a 
tabular summary the current available evidence for the management 
of pediatric obesity in terms of medical options. Summarized in Table 
1 is their mechanism of action, Food and Drug Administration (FDA) 
approval status, recommended frequency and route, adverse effects and 
safety profiles of the medicines from clinical trial data.

MATERIALS  AND METHODS 
PubMed was used to identify literature for this review with Boolean 
operator mixed keywords like pediatric obesity, genetic obesity, 
pharmacotherapy, setmelanotide. The main focus was on setmelanotide 
approaches on pediatric studies published in English from 2018 to 
2023. Editorials, other review, commentaries, letters to editors were 
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excluded. The references of selected articles were also analyzed to 
ensure additional information was obtained where appropriate.

The search engine PubMed was used to identify literature for this 
review. Keywords used included childhood obesity, setmelanotide, 
pharmacotherapy, metformin, orlistat, glucagon‐like peptide 1, 
sibutramine, topiramate, phentermine, lorcaserin,  lisdexamfetamine, 
naltrexone, bupropion, fluoxetine, zonisamide, metreleptin. Pediatric 
studies with patients less than eighteen years of age is the focus of 
interest in this review. 

CURRENT PHARMACOLOGICAL TREATMENTS: 
MEDICATIONS APPROVED FOR PEDIATRIC OBESITY

Off label medications like Metformin has been often used in the 
pediatric obesity treatment. Despite the minimal efficiency these 
medications were uses due to its ease of availability and relatively 
low-risk safety16. Many medications like rimonabant, lorcaserin, and 
sibutramine,  approved in adults and used off-label in the pediatric 
population have been discontinued because of significant safety 
concerns among the pediatric population17. 

Setmelanotide: A melanocortin receptor MC4R agonist, setmelanotide 
is a cyclized octapeptide which was introduced in 201618, acts by 

mimicking the pro-opiomelanocortin (POMC) derivative α-MSH that 
could result in reducing food intake and substantial weight loss 19,20. 

 It is one of multiple MC4R agonists that have been studied as potential 
anti-obesity medication. Setmelanotide has not been reported to increase 
heart rate making while other MC4R agonists have reports which make 
them unacceptable in clinical care21,22. In a obese nonhuman model, 
setmelanotide produced persistent weight loss (–13.5%) over 8 weeks23 
Clinical trials show that patients with POMC has been shown to have 
beneficial effects from setmelanotide24. Most genes implicated in 
monogenic obesity are involved in MC4R pathway, setmelanotide has 
been researched in patients with central leptin-melanocortin pathway 
defects in like leptin receptor deficiency and MC4R deficiency25.26. 

Setmelanotide by infusion over 28 days was used for the treatment 
of obese individual for complete or partial loss of function mutations 
in MC4R in a phase 1b study and was shown to be effective with no 
increases in heart rate or blood pressure27 . The frequent side effect 
associated with setmelanotide reported was hyperpigmentation or 
darkening of the skin27,28. 

A recent single‐arm, open‐label, multicentre, phase 3 trial study29 
across seven countries in the patients with POMC or leptin receptor 
(LEPR) deficiency who received either setmelanotide or placebo for a year, 
reported that 80% participants in the POMC group and 45% participants 

Medication Mechanism of ac-
tion

Licensed/approved Dose,
Fre-
quency 
and 
Route

Adverse effects Contraindications and 
warningsFDA EMA Pediatric Adoles-

cent

Setmelanotide[41]
Melanocortin-4 
receptor (MC4R) 
agonist

√ √

√
>6 years
for POMC, 
PCSK1, or 
LEPR
deficiency in 
patients

√
for 
POMC, 
PCSK1, 
or LEPR
deficiency 
in patients

N/A
OD
SC

Darkening of the 
skin, injection 
site reactions, 
nausea, headache, 
diarrhea, stomach 
pain, vomiting, 
depression, non-
sexual erection in 
male.

 History of depression or 
suicidal ideation 

Orlistat (tetrahydrolip-
statin)  [42, 43, 44]

Lipase inhibitor, 
blocks fat  absorp-
tion

√ × ×
√
children  
≥12 years

120 mg
TDS
PO

Anxiety, Ste-
atorrhea, fecal 
incontinence, and 
frequent bowel 
movements 

Pregnancy, patients with 
chronic malabsorption 
or cholestasis.
To be used in caution 
when prescribing to 
patients with history of 
hyperoxaluria 

Liraglutide(Saxenda )
[45,46] GLP‐1 agonist √ √ √

≥ 12 years 
with BMI 
≥ 95th 
percen-
tile for 
age and 
sex and 
weight 

0.6–3 
mg
OD
SC

Gastrointestinal 
symptoms, head-
ache, dyspepsia, 
fatigue, dizziness, 
tachycardia, renal 
impairment 

Renal failure, Family 
history of thyroid car-
cinoma/multiple endo-
crine neoplasia risk of 
thyroid C-cell tumors. 
Individuals with per-
sonal or family history 
of medullary thyroid 
carcinoma or multiple 
endocrine neoplasia syn-
drome type 2.
Active gallbladder disease
or pancreatitis 
Depression or suicidal 
thoughts

Table1: Summary of medications used in the clinical practice for managing obesity pediatric and adolescent (>10 years) populations
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Metreleptin
[47,48]

Recombinant ana-
logue of leptin √ √

√
approval for 
the use of 
metreleptin 
for rare lipo-
dystrophy

√
approval 
for the use 
of me-
treleptin for 
rare lipo-
dystrophy

Up to 
0.13 mg/
kg
OD
SC

Fatigue, hypo-
glycemia, , T‐cell 
lymphoma (un-
common) Hyper-
sensitivity, includ-
ing urticaria and 
generalized rash

Presence of anti-
metreleptin antibodies, 
Severe infection and/
or worsening metabolic 
control

Semaglutide(Wegovy; 
Novo Nordisk) [49,50,51] GLP‐1 agonist √ √ × √

>12 years 

0.25 mg 
(max 
1 mg) 
(adults)
Weekly
SC

Pancreatitis, 
retinopathy, hy-
poglycemia, acute 
kidney injury, hy-
persensitivity
Reactions, gastroin-
testinal disturbance.

Medullary thyroid carci-
noma, MEN2

Exenatide(Bydureon
 )[52,53] GLP‐1 agonist √ × ×

√
10-17 
years with 
type 2 dia-
betes

5–10 
mcg 
(adults)
BD
SC

Gastrointestinal 
symptoms, hypo-
glycemia, pancre-
atitis, renal failure

Renal failure, Family 
history of thyroid carci-
noma/MEN2

Metformin[54,56]

Inhibition of glu-
coneogenesis, 
improves insulin 
sensitivity

√ × √

√
10-17 
years with 
type 2 dia-
betes

200–500 
mg 
initially 
(max 2 
g/day)
BD
PO

Gastrointestinal 
disorders (abdomi-
nal pain, reduced 
appetite, diarrhea,
nausea, altered 
taste, vomiting)

Metabolic acidosis

Topiramate[57,58]

Carbonic anhydrase 
inhibitor, appetite 
suppression
through potential 
GABA
augmentation

√ Topira-
mate ×

√
≥ 12 years 
with BMI 
≥ 95th 
percen-
tile for 
age and 
sex and 
weight

N/A
OD or 
BD
PO

Paresthesia, dif-
ficulty concentrat-
ing, mood changes 
and memory issues

Porphyria, pregnancy

Phentermine(Qsymia )
[59,60,61]

• Norepinephrine 
reuptake inhibitor

• Inhibits hypotha-
lamic catechol-
amine release

√ × ×

≥ 12 years 
with a 
BMI> 
95th per-
centile for 
age and 
sex 

N/A
OD
PO

Tachycardia, gas-
trointestinal
disturbances, diz-
ziness, insomnia 
and dry mouth, eu-
phoria, dysphoria, 
tremor, headache, 
psychosis, and 
changes in libido
Rare cases of pri-
mary pulmonary 
hypertension, isch-
emic events.

Hypersensitivity to sym-
pathomimetic amines,
history of cardiovascular 
disease, glaucoma, agi-
tated states, hyperthy-
roidism
, history of drug abuse, 
pregnancy and breast-
feeding

Note: N/A, dosage recommendations for clinical use not available.
BWFI, bacteriostatic water for injection; BMI, body mass index; eGFR, estimated glomerular filtration rate; FDA, US Food and Drug Administration; 
GLP-1R, glucagon-like peptide-1 receptor; OTC, over the counter; WFI, water for injection.aSaxenda is currently the only formulation of 
liraglutide that is FDA approved for treatment of pediatric obesity.BD, twice daily; CV, cardiovascular; EMA, European Medicines Agency; 
FDA, Food and Drug Administration; LEPR, leptin receptor; OD, once daily; PCSK1, proprotein convertase subtilisin/kexin type 1; PO, oral; POMC, 
proopiomelanocortin; SC, subcutaneous; T2DM, type 2 diabetes mellitus; TDS, three times a day, multiple endocrine neoplasia syndrome type 2 (MEN 2)

in the LEPR group achieved at least 10% weight loss. Hunger scores were 
also significantly reduced for both POMC and LEPR deficiency groups30,31. 
Setmelanotide is indicated for chronic weight management in patients aged 
6 years or over with confirmed POMC, proprotein convertase subtilisin/
kexin type 1 and LEPR deficiency32.

Patients with Bardet Biedl syndrome has been shown to respond 

well to setmelotide33 with hunger reduction and mean weight loss at 
1 year of –16.3%. Given the global prevalence of obesity, it can be 
noticed that setmelanotide is being tested in rare genetic disorders like 
Alström syndrome SRC1, SH2B1, and MC4R deficiency34, and Smith-
Magenis syndrome in a basket Phase 2 trial35. Efforts to identify other 
patients with other genetic obesity syndromes that might respond to 
setmelanotide is being expanded. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/lipodystrophy
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipodystrophy
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipodystrophy
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipodystrophy
https://www.rxlist.com/cardiovascular_disease/definition.htm
https://www.rxlist.com/cardiovascular_disease/definition.htm
https://www.rxlist.com/hyperthyroidism/article.htm
https://www.rxlist.com/hyperthyroidism/article.htm
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Overall, the efficacy and safety profile of setmelanotide supports its 
potential long-term use as a treatment for early-onset severe obesity and 
hyperphagia caused by POMC or LEPR deficiency36,37. With the support 
of these findings, setmelanotide in 2020 got approved from the U.S. Food 
and Drug Administration and European Medicines Agency (EMA) in 
July 2021 for the management of obesity in adult and children aged 
6 years and older with monogenic obesity due to POMC, PCSK1, or 
leptin receptor deficiency38,39. 

Regulatory approval of setmelanotide is limited only for patients 
with proven genetic defects in the leptin-melanocortin pathway. It 
is usually associated with severe childhood obesity and hyperphagia 
and may be associated with various other endocrinopathies, 
e.g., adrenocorticotropic hormone deficiency, hypothyroidism, 
hypogonadism, hypopigmentation, hypoglycemia, and others40. Though 
a rare occurrence these genetic, conditions present huge challenges for 
health care providers, patients and families. This should support the 
clinicians requirement to increase genetic testing for patients with a 
history of severe early-onset obesity. Setmelanotide thus should have 
a place of appreciation in the pediatric obesity clinic in understanding 
the underpinnings of obesity and an increase in genetic screening to 
identify a subset of pediatric obese patients. Thus despite of the side 
effect of a skin pigmentation, setmelanotide is likely to be the optimal 
choice of treatment for pediatric obese patients with proven genetic 
defects in the melanocortin pathway. 

Table 1 is illustrative and descriptive of   the comparison between 
the current anti-obesity medications used in the clinical practice for 
managing obesity pediatric and adolescent (>10 years) populations.

CONCLUSION  
Providing the best options in the clinical practice of pediatric 
obesity medicine has been a struggle for providers as well as 
the patients .Obesity in children has a high risk of persisting in 
to adolescence and adulthood, leading to chronic comorbidities. 
In comparison to researches undertaken in the adult obesity 
treatments, there is a critical lack of potential clinical trials 
undertaken in childhood obesity treatments. It is of utmost clinical 
importance that there is availability of effective anti-obesity 
medications with different mechanisms of action which can be 
well tolerated by the patients. The key focus should be to shift the 
focus from treating the comorbidities, but to identify the root cause 
of these comorbidities—obesity and provide optimal treatment 
eradicating the cause.
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