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ABSTRACT

BACKGROUND

A phase 2 trial of setmelanotide, a melanocortin-4 receptor agonist, showed substan-
tial weight loss in patients with acquired hypothalamic obesity, but additional data
are needed.

METHODS
We conducted a phase 3 trial in which participants were randomly assigned in a 2:1
ratio to receive setmelanotide (at a dose of 1.5 to 3.0 mg) or placebo administered
subcutaneously once daily for 52 weeks after a dose-escalation period. Persons at least
4 years of age were potentially eligible for the trial if they had acquired hypothalamic
obesity, which was defined by a body-mass index (BMI; the weight in kilograms di-
vided by the square of the height in meters) that was at or above the 95th percentile
for age and sex (for participants <18 years of age) or at least 30 (for participants >18
years of age) and a history of a hypothalamic tumor, lesion, or injury. The primary end
point was the mean percent change in BMI from baseline to 52 weeks after the end of
the dose-escalation period. Secondary end points included the mean change in the
weekly average of the maximal daily hunger score (range, 0 to 10, with higher scores
indicating more severe hunger), assessed in participants at least 12 years of age.

RESULTS

From April 26, 2023, to March 18, 2025, a total of 120 participants were assigned to
receive setmelanotide (81 participants) or placebo (39 participants). The mean (=SD)
age was 19.9£13.8 years (range, 4 to 66). Among participants 18 years of age or older,
the mean BMI was 41.2+9.7; the mean BMI z score among those younger than 18 years
of age was 3.61%+1.66. The least-squares mean (LSM) change in BMI at 52 weeks was
-16.5% (95% confidence interval [CI], =19.3 to —13.8) with setmelanotide and 3.3%
(95% CI, —0.6 to 7.2) with placebo (P<0.001), and the LSM change in the weekly aver-
age of maximal daily hunger scores was —2.73 (95% CI, —3.28 to —2.18) in the set-
melanotide group and —1.45 (95% CI, —2.23 to —0.67) in the placebo group (P=0.009).
Adverse events were reported in 100% of the participants in the setmelanotide group
and in 90% of those in the placebo group, and serious adverse events were reported
in 28% and 8%, respectively. The most common adverse events with setmelanotide
were skin hyperpigmentation, nausea, vomiting, and headache.

CONCLUSIONS
Setmelanotide led to significantly greater reductions in BMI and hunger than placebo
at 52 weeks among participants 4 to 66 years of age with acquired hypothalamic
obesity. (Funded by Rhythm Pharmaceuticals; TRANSCEND ClincialTrials.gov num-
ber, NCT05774756.)
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SETMELANOTIDE FOR ACQUIRED HYPOTHALAMIC OBESITY

CQUIRED HYPOTHALAMIC OBESITY IS

characterized by accelerated and sustained

weight gain in the context of broad hy-
pothalamic impairment after hypothalamic in-
jury or disease, such as in cases of suprasellar
tumors (or their surgical resection), traumatic
brain injury, inflammation, or a combination of
these conditions.”®> Commonly observed symp-
toms in acquired hypothalamic obesity include
hyperphagia, pituitary hormone deficiencies, fa-
tigue, sleep disturbances, body temperature dys-
regulation, reduced resting energy expenditure,
and energy imbalance.*!

Currently, approved treatments for acquired
hypothalamic obesity are lacking. Therapies that
have been shown to be effective in multifactorial
obesity, such as incretin analogues (e.g., glucagon-
like peptide-1 [GLP-1] receptor agonists'*™) and
bariatric surgery,”® do not directly target the
underlying hypothalamic dysfunction that drives
acquired hypothalamic obesity. Reductions in
body-mass index (BMI; the weight in kilograms
divided by the square of the height in meters) of
11.6% have been observed in real-world cases of
semaglutide use in acquired hypothalamic obe-
sity.’® Although weight reductions have been ob-
served in case studies of other GLP-1 receptor
agonists, in general, these agents have shown
variable efficacy in acquired hypothalamic obe-
sity, as has surgery.'**

The melanocortin-4 receptor (MC4R) pathway
originates in the hypothalamus and extends to the
brain stem and spinal cord; this pathway has a
critical role in homeostatic control of body weight
through regulation of hunger and satiety, food
consumption, and energy expenditure.”*** Ana-
tomical disruption of this pathway in acquired
hypothalamic obesity may impair the expression
of a—melanocyte-stimulating hormone (a-MSH),
with this impairment potentially leading to in-
creased hunger.”® Hyperphagia, a feeling of insa-
tiable hunger and a severe preoccupation with food
that is accompanied by abnormal food-seeking
behaviors, develops in approximately 72% of pa-
tients with acquired hypothalamic obesity.?**

Setmelanotide is a functional analogue of the
endogenous ligand «-MSH and is approved for
the treatment of diseases associated with im-
paired MC4R signaling, including obesity due
to genetic variants in POMC, LEPR, and PCSK1 and
the Bardet-Biedl syndrome.?®® In a phase 2 study
involving participants with acquired hypotha-
lamic obesity, setmelanotide reduced body weight
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and hunger,*® and similar results were observed
in a French early-access treatment program for
acquired hypothalamic obesity.>* We conducted the
TRANSCEND trial to evaluate the efficacy and
safety of setmelanotide in pediatric and adult
participants with acquired hypothalamic obesity.

METHODS

TRIAL DESIGN

We conducted this phase 3, double-blind, ran-
domized, placebo-controlled trial at 29 sites in
Canada, Germany, Japan, the Netherlands, the
United Kingdom, and the United States. The
trial was performed in accordance with the prin-
ciples of the Declaration of Helsinki, the Council
for International Organizations of Medical Sci-
ences International Ethical Guidelines, and the
International Council for Harmonisation guide-
lines for Good Clinical Practice. The trial design
was reviewed and approved by the institutional
review board or independent ethics committee at
each participating site. The guardians of all the
participants who were younger than 18 years of
age provided written informed consent before
trial participation, and age-appropriate forms
were used to obtain informed consent or assent
from these participants (with different forms
used according to whether participants were >4
to <12 years of age or 212 to <18 years of age).
All the participants 18 years of age or older pro-
vided written informed consent.

The trial sponsor (Rhythm Pharmaceuticals)
designed the trial, oversaw the conduct of the
trial, wrote the first draft of the manuscript, and
paid for medical writing assistance, which in-
cluded verification of accuracy and completeness
under the direction of the authors. The trial
sponsor was responsible for data verification. All
the authors had access to the raw data on re-
quest. All the authors contributed to data acqui-
sition, analysis, or interpretation and contributed
substantial intellectual content throughout the
development of the manuscript. The first and
last authors vouch for the accuracy and complete-
ness of the data and for the fidelity of the trial
to the protocol, available with the full text of
this article at NEJM.org.

PARTICIPANTS

Eligible participants were at least 4 years of age
and had a diagnosis of craniopharyngioma or
another brain lesion affecting the hypothalamic
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region, for which they had undergone surgery,
chemotherapy, or radiation therapy involving the
hypothalamus at least 6 months before screen-
ing, or had had documented injury to the hypo-
thalamus at least 6 months before screening, for
which surgery or radiation was not indicated.
Eligible participants who were 4 to less than 18
years of age had a BMI at or above the 95th per-
centile for their age and sex according to the
criteria of the Centers for Disease Control and
Prevention®’; those 18 years of age or older had
a BMI of at least 30. Experienced investigators
assessed whether potential participants had hy-
pothalamic injury—associated weight gain that
occurred before or after surgery or after chemo-
therapy or radiotherapy.

For participants who were receiving hormone-
replacement therapy, the dose must have re-
mained stable for at least 2 months before
screening (except in the case of stress-dose glu-
cocorticoids for adrenal insufficiency or in cases
of sponsor-approved adjustments). Participants
were excluded if they had a diagnosis of Prader—
Willi syndrome or the syndrome of rapid-onset
obesity with hypoventilation, hypothalamic dys-
function, autonomic dysregulation, and neuroen-
docrine tumor.

The use of dietary regimens, exercise regi-
mens, and weight-loss medications was allowed
if the regimen and dose had been stable for at
least 3 months before randomization and was
continued throughout the trial. Participants were
excluded if they had had weight loss of more
than 2% (for participants >18 years of age) or a
reduction in BMI of more than 2% (for partici-
pants >4 to <18 years of age) within 3 months
before randomization. Full eligibility criteria are
provided in the Supplementary Appendix, avail-
able at NEJM.org. The analyses reported here are
based on the protocol-prespecified pivotal popu-
lation, which was defined as the first 120 par-
ticipants in any geographic region who received
at least one dose of setmelanotide or placebo
and either completed or discontinued the trial.

PROCEDURES

Participants were randomly assigned in a 2:1
ratio to receive setmelanotide at a therapeutic
dose (1.5 to 3.0 mg) or placebo for 52 weeks
after the dose-escalation period; the entire treat-
ment period (including the dose-escalation pe-
riod) was approximately 60 weeks (Fig. S1 in the
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Supplementary Appendix). For all the partici-
pants in the setmelanotide group, setmelanotide
was initiated at a dose of 0.5 mg administered
subcutaneously once daily. In participants who
were 4 to less than 6 years of age, the dose was
escalated by 0.5 mg per week up to a therapeutic
dose of 1.5 mg for participants weighing less
than 20 kg, 2.0 mg for those weighing 20 kg to
less than 25 kg, 2.5 mg for those weighing 25 to
less than 30 kg, or 3.0 mg for those weighing
30 kg or more. For a therapeutic dose of 3.0 mg,
the dose was escalated by 1.0 mg per week after
a dose of 1.0 was reached. In participants who
were 6 years of age or older, the dose of set-
melanotide was escalated by 0.5 mg per week up
to a dose of 1.0 mg and then by 1.0 mg per week
up to a therapeutic dose of 3.0 mg. Dose escala-
tion in increments of 0.5 mg per week was al-
lowed according to indications for safety and the
side-effect profile. Dose modifications were per-
mitted as deemed appropriate by the investiga-
tor. Participants who completed 52 weeks of the
trial regimen (after the dose-escalation period)
and assessments were eligible to attend bridging
visits with access to open-label setmelanotide.

END POINTS AND ASSESSMENTS
The primary end point was the mean percent
change in BMI from baseline to the end of the
treatment period (52 weeks after the completion
of the dose-escalation period). Key secondary end
points included a reduction in BMI of at least
5% among participants 18 years of age or older
or a reduction in the BMI z score of at least 0.2
points according to the World Health Organiza-
tion 2007 criteria®® among participants younger
than 18 years of age (both of which were previ-
ously established as clinically relevant thresh-
olds),?*3¢ a reduction in BMI of at least 5% in the
overall trial population, and the mean change
in the weekly average of maximal daily hunger
scores, also called most-hunger scores, among
participants 12 years of age or older who were
able to assess and report their own scores. Hun-
ger was scored on an 11-point numerical scale
from O (not hungry at all) to 10 (hungriest pos-
sible). Details of additional secondary assess-
ments are provided in the Supplementary Ap-
pendix.

Safety was assessed throughout the trial and
included the incidence and severity of adverse
events (with relatedness to the trial regimen
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SETMELANOTIDE FOR ACQUIRED HYPOTHALAMIC OBESITY

determined by the investigator) and adverse
events of special interest (nausea, vomiting, and
diarrhea), as well as vital signs, laboratory test
results, and scores on the Columbia—Suicide
Severity Rating Scale (for all the participants),
the Patient Health Questionnaire-A (for those
>11 to <18 years of age), and the Patient Health
Questionnaire-9 (for those >18 years of age); ad-
ditional details are provided in the Supplemen-
tary Appendix.

STATISTICAL ANALYSIS
Efficacy and safety analyses were performed in
the modified intention-to-treat population with-
in the pivotal cohort, which included all the
participants in the cohort who had undergone
randomization and received at least one dose of
setmelanotide or placebo. We estimated that a
sample of approximately 120 participants (80 in
the setmelanotide group and 40 in the placebo
group) would provide the trial with approxi-
mately 99.5% power to detect a between-group
difference of —10 percentage points, at a two-
sided alpha level of 0.05, in the mean percent
change in BMI from baseline to 52 weeks after
the dose-escalation period. This estimate was
based on the assumption of a common standard
deviation of 10% (which was estimated from the
previous phase 2 study of setmelanotide in ac-
quired hypothalamic obesity®?), a loss of 20% of
the participants to withdrawal from the trial, and
a ratio of 2:1 for randomization. The difference
between the setmelanotide and placebo groups
was estimated with an analysis of covariance
model with unequal variance to account for pos-
sible unequal residual variances. The success cri-
terion for the primary hypothesis that setmelan-
otide would be superior to placebo with respect
to the mean percent change in BMI required the
rejection of the null hypothesis at the two-sided
0.05 significance level. The model was adjusted
with age as a stratification factor (<12 years, 12
to <18 years, or >18 years), as appropriate.
Subgroup analyses were performed with strat-
ification according to age and sex. Post hoc
subgroup analyses also assessed outcomes ac-
cording to whether the participants were using
concomitant GLP-1 receptor agonists (yes or no).
Key secondary end points were analyzed hier-
archically (with the use of a stepdown procedure
to control the type I error rate at the two-sided
0.05 significance level) in the following order: a
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reduction in BMI of at least 5% (among partici-
pants 218 years of age) or a reduction in the BMI
z score of at least 0.2 points (among participants
<18 years of age), a reduction in BMI of at least
5% (among all the participants), and the mean
change in the weekly average of maximal daily
hunger scores (among participants >12 years of
age). Analyses of other secondary end points and
all subgroup analyses were performed without
adjustment for multiplicity; details of additional
statistical methods and imputation of missing
values are provided in the Supplementary Ap-
pendix. As specified in the statistical analysis
plan, a washout imputation approach was imple-
mented, in which missing data in both groups
were imputed on the basis of available data from
the placebo group. The widths of the confidence
intervals have not been adjusted for multiplicity
and should not be used in place of hypothesis
testing.

RESULTS

PARTICIPANTS

From April 26, 2023, to March 18, 2025, a total
of 121 participants were enrolled as part of the
pivotal cohort: 82 were assigned to receive set-
melanotide and 39 to receive placebo; 1 partici-
pant in the setmelanotide group discontinued
the trial without receiving treatment and was
excluded from analyses. (An additional 22 par-
ticipants who received setmelanotide or placebo,
including a Japanese cohort, were not part of the
pivotal cohort and were not included in the
analyses reported here.) Of the 120 remaining
participants, 89% in the setmelanotide group
and 95% in the placebo group completed the
trial (Fig. S2). Discontinuation of the trial regi-
men with an adverse event as the primary reason
occurred in 6% of the participants receiving
setmelanotide and in 5% of those receiving pla-
cebo. The mean (+SD) participant-reported adher-
ence to the trial regimen, defined as the per-
centage of doses taken, was 84.4+14.0% in the
setmelanotide group and 87.0£14.2% in the pla-
cebo group.

The demographic and clinical characteristics
of the participants at baseline were generally
similar in the two trial groups (Table 1 and Table
S1). Baseline characteristics were generally rep-
resentative of the overall population of patients
with acquired hypothalamic obesity (Table S2).
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The mean age of the participants was 19.9+13.8
years (range, 4 to 66). Among participants 18
years of age or older, the mean BMI was 41.249.7,
and the mean BMI z score among those younger
than 18 years was 3.61+1.66. The most common
cause of acquired hypothalamic obesity was cra-
niopharyngioma (in 78% of the participants);
details about medical history, concomitant medi-
cation use, and previous weight-loss attempts are

OURNAL of MEDICINE

provided in Tables S3, S4, and S5, respectively.
Overall, 66% of the participants had a reported
history of secondary adrenal insufficiency (de-
fined as adrenal insufficiency, secondary adre-
nocortical insufficiency, or adrenocorticotropic
hormone deficiency), 81% of the participants had
a reported history of arginine vasopressin defi-
ciency, and 83% of the participants received con-
comitant desmopressin during the trial.

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline.*

Characteristic
Age
Mean — yr
Range —yr
Distribution — no. (%)
<18yr
=18 yr
Sex — no. (%)
Female
Male
Race — no. (%)
White
Black
Asian
Other
Hispanic or Latino ethnic group — no. (%)
Yes
No

Unknown

Craniopharyngioma

Glioma

Astrocytoma

Germinoma

Hamartoma

Other non—tumor-related cause
Weight — kg

All participants

Participants =18 yr of age
BMIY

All participants

Participants =18 yr of age

Type of tumor or other cause of damage to hypothalamus — no. (%)

Setmelanotide Placebo
(N=81) (N=39)
19.2+13.0 21.4+15.5
4-65 4-66
48 (59) 23 (59)
33 (41) 16 (41)
45 (56) 27 (69)
36 (44) 12 31)
66 (81) 34 (87)
6 (7) 0

3(4)
6 (7) 5(13)
7 (9) 7 (18)
73 (90) 32 (82)
1(1) 0
63 (78) 30 (77)
4(5) 3(8)
3(4) 3(8)
5(6) 1(3)
(1) 1(3)
5 (6)1 1(3)§
92.9+38.5 94.1+38.8
115.6+33.8 124.2+32.9
35.7+9.2 36.849.3
40.1+9.8 43.5+£9.3

N ENGL J MED 395;2

NEJM.ORG JULY 9, 2026

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.

Downloaded from nejm.org

on July 10, 2026.



SETMELANOTIDE FOR ACQUIRED HYPOTHALAMIC OBESITY

Table 1. (Continued.)

Characteristic

BM I z score in participants 4 to <18 yr of age||

Percentage of 95th-percentile BMI in participants 4 to <18 yr of age**

Waist circumference — cm

Maximal daily hunger score in participants =12 yr of age

Setmelanotide Placebo
(N=81) (N=39)
3.72+1.81 3.37+1.29

132.3+28.9 128.6+22.7
106.6+21.7 108.6+18.8
6.77+2.32 7.23+2.11

*  Plus—minus values are means +SD. Data are shown for the modified intention-to-treat population, which included all
the participants in the pivotal cohort who underwent randomization and received at least one dose of setmelanotide
or placebo. Percentages may not total 100 because of rounding.

7 Race and ethnic group were reported by the participants or their guardians.

4 Hypothalamic damage in these participants was caused by an arachnoid cyst, a heterogeneous mass in the suprasellar
region involving the hypothalamus and optic chiasm, a mature teratoma (not classified as a tumor by the investigators
given the benign course and the differentiated cell type), a cavernous hemangioma (not classified as a tumor by the
investigators given that it was considered to be a vascular malformation), and either craniopharyngioma or astrocy-
toma (not classified as a tumor by the investigators given the uncertainty of the diagnosis).

§ Hypothalamic damage in this participant was caused by a hypothalamic glioma (pilocytic astrocytoma; not classified
as a tumor by the investigators given the differentiated cell type).

The body-mass index (BMI) is the weight in kilograms divided by the square of the height in meters.

| The BMI z score was calculated according to the World Health Organization (WHO) 2007 criteria.??

** The percentage of the 95th-percentile BMI is defined by the Centers for Disease Control and Prevention (CDC) as a
measure of BMI that is an exact percentage of the BMI at the 95th percentile for a given age and sex; it was calculated

according to the CDC 2022 criteria.*

7T Hunger was scored on an 11-point scale from 0 (not hungry at all) to 10 (hungriest possible) by participants who
were at least 12 years of age and able to assess and report their own scores (57 participants in the setmelanotide
group and 24 in the placebo group). Shown is the weekly average of maximal daily scores over the 7 days before ran-

domization.

EFFICACY
At 52 weeks after the end of the dose-escalation
period, treatment with setmelanotide was associ-
ated with a least-squares mean change in BMI of
—19.8 percentage points (95% confidence interval
[CI], —24.6 to —15.1) after adjustment for results in
the placebo group (P<0.001) (Table 2). Data over
time are shown in Figure 1A; results of subgroup
analyses are shown in Figure S3, and the results
of a sensitivity analysis are shown in Table S6.
Results for all three key secondary efficacy
end points favored setmelanotide over placebo at
week 52 after the end of the dose-escalation pe-
riod (Table 2). A reduction in BMI of at least 5%
(among participants >18 years of age) or a reduc-
tion in the BMI z score of at least 0.2 points
(among participants <18 years of age) occurred
in 83% (95% CI, 74 to 91) of the participants
receiving setmelanotide and in 21% (95% CI, 8
to 34) of those receiving placebo (P<0.001). A
reduction in BMI of at least 5% occurred in 80%
(95% CI, 71 to 88) of the participants in the
setmelanotide group, as compared with 10%
(95% CI, 1 to 20) of those in the placebo group
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(P<0.001); results for additional thresholds of BMI
reduction are shown in Figure 1B.

Among 81 participants 12 years of age or
older who could be evaluated (57 in the setmelan-
otide group and 24 in the placebo group), the
least-squares mean change in the weekly average
of maximal daily hunger scores was —2.73 (95%
CI, —3.28 to —2.18) in the setmelanotide group
and —1.45 (95% CI, —2.23 to —0.67) in the placebo
group (P=0.009). The mean change in maximal
hunger scores over time is shown in Figure 2, and
results of subgroup analyses are shown in Figure
S4. Additional secondary and exploratory analy-
ses were generally supportive of the results for
the primary and key secondary end points (Ta-
ble 2 and Tables S7 and S8).

SAFETY

An adverse event was reported in 100% of the par-
ticipants receiving setmelanotide and in 90% of
those receiving placebo (Table 3). The most com-
mon adverse events in the setmelanotide group
were skin hyperpigmentation (which occurred
in 56% of the participants in the setmelanotide
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A Percent Change in BMI over Time
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Figure 1. Effects of Once-Daily Setmelanotide as Compared with Placebo
on Weight-Related End Points.

Primary analyses were performed at 52 weeks after the end of the dose-
escalation period; the total time that a participant received any dose of
setmelanotide or placebo, which included the dose-escalation period, was
longer than 52 weeks (up to approximately 60 weeks). Panel A shows the
mean percent change in body-mass index (BMI; the weight in kilograms
divided by the square of the height in meters) from baseline in all the
participants over time. Values shown are observed values up to 48 weeks
after randomization, and least-squares mean (LSM) values are shown at
52 weeks after the end of the dose-escalation period (the primary end
point). Panel B shows the percentages of participants with reductions in
BMI of at least 5% (a prespecified key secondary end point), at least 10%
(a prespecified secondary end point), at least 15% (a post hoc end point),
or at least 20% (a post hoc end point) from baseline to 52 weeks after
the end of the dose-escalation period. In both panels, I bars indicate 95%
confidence intervals. For the reductions in BMI of at least 10%, at least
15%, and at least 20%, the widths of the confidence intervals have not
been adjusted for multiplicity and may not be used in place of hypothesis
testing.
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group vs. 8% of those in the placebo group), nau-
sea (in 51% vs. 31%), vomiting (in 40% vs. 18%),
and headache (in 38% vs. 31%); most of these
events were mild to moderate in severity. A higher
incidence of melanocytic nevus was also observed
in the setmelanotide group (17% vs. 5%). Adverse
events that were considered by the investigator to
be related to the trial regimen are reported in
Table SO.

Serious adverse events were reported in 28%
of the participants receiving setmelanotide and
in 8% of those receiving placebo (Table S10). One
serious adverse event in the setmelanotide group
(hypernatremia due to drug-induced vomiting
and an inability to take desmopressin owing to
unacceptable side effects in a participant with
arginine vasopressin deficiency) was assessed by
the investigator as being related to treatment;
after a pause of 2 days, treatment with setmelan-
otide was reinitiated in conjunction with dis-
charge from the hospital. Three participants with
preexisting secondary adrenal insufficiency who
received setmelanotide had serious adverse events
known to be associated with secondary adrenal
insufficiency (acute adrenocortical insufficiency
or adrenal insufficiency); all were adjudicated as
being unrelated to setmelanotide.

In the setmelanotide group, six participants
(7%) had adverse events that led to discontinu-
ation of the trial regimen (skin hyperpigmen-
tation in two participants; gastroesophageal
reflux disease in one; injection-site pruritus,
muscle spasms, and rhinorrhea in one; nausea
and vomiting in one; and seizure in one). In two
of the six participants, multiple adverse events
were reported at the same time and led to dis-
continuation of setmelanotide. In the placebo
group, three participants (8%) had adverse events
that led to discontinuation of the trial regimen
(dyspnea, hypersensitivity, and an injection-site
reaction in one participant each). One death
(due to a seizure in a participant with a preex-
isting seizure disorder) in the setmelanotide
group occurred during the trial and was consid-
ered to be unrelated to treatment (see the Sup-
plementary Appendix). Vital signs and labora-
tory values for the participants are shown in
Table S11. Suicidal ideation and depression
symptoms were similar in the two trial groups
(Table S12).
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DISCUSSION

In this double-blind, randomized, placebo-con-
trolled trial involving participants with acquired
hypothalamic obesity, setmelanotide led to re-
sults that were significantly better than those
with placebo for the primary and all key second-
ary end points. Participants who received set-
melanotide had a mean reduction in BMI of
16.5%, as compared with a mean increase of 3.3%
in the placebo group, a difference of —19.8 per-
centage points. Results for participant-reported
hunger levels and additional secondary analyses
were generally supportive of the results for the
primary end point.

The consistent response to setmelanotide, an
a-MSH analogue, supports the hypothesis — al-
though it is not yet fully proven — that impaired
a-MSH signaling in the MC4R pathway may be a
critical deficit in acquired hypothalamic obesity.
Weight loss by means of MC4R agonism is medi-
ated through the restoration of energy balance by
a reduction in hunger (with provision of a satiety
signal) and an increase in resting energy expen-
diture.?* The response in this trial mirrors that
observed in the open-label, phase 2 study of set-
melanotide, in which 18 participants with ac-
quired hypothalamic obesity had a mean 15%
reduction in BMI at 16 weeks.* In the French
early-access study, a substantial amount of time
had elapsed between tumor resection and the
initiation of treatment with setmelanotide (a
mean of 17.2 years among adults and a mean of
6.0 years among children),*® and the consistent
response in the previous studies and the present
trial supports the hypothesis that setmelanotide
acts mainly by restoring @-MSH in the context of
deficiency, similar to hormone-replacement thera-
pies that many patients receive (such as lifelong
growth hormone, thyroxine, and hydrocortisone
substitution in patients with hypopituitarism).*

Limitations of the trial include the relatively
short duration (approximately 1 year) for a dis-
ease in which long-term treatment is expected
owing to the permanence of hypothalamic in-
jury. A long-term extension trial is ongoing to
assess treatment beyond 1 year. Furthermore,
although a decrease in hunger was shown in this
trial, the trial was not designed to assess energy
expenditure.

N ENGL J MED 395;2

RED HYPOTHALAMIC OBESITY

@ Setmelanotide A Placebo

——Values observed ——

Mean Change in Score

T 1
48 End

0 4 12 24 32 40
: - point
Weeks since Randomization (Lsm)
No. of Participants
Placebo 24 18 19 23 22 19 18 24
Setmelanotide 57 52 53 44 50 46 44 57

Figure 2. Effects of Once-Daily Setmelanotide on Weekly Average of Maxi-
mal Daily Hunger Scores.

Primary analyses were performed at 52 weeks after the end of the dose-
escalation period. Shown is the mean change in the maximal daily hunger
score by visit among participants at least 12 years of age who were able

to assess and report their scores. Values shown are observed values up to
48 weeks after randomization, and LSM values are shown at 52 weeks after
the end of the dose-escalation period (the end point). Hunger was scored
on an 11-point numerical rating scale from 0 (not hungry at all) to 10 (hun-
griest possible). I bars indicate 95% confidence intervals.

The safety profile of setmelanotide was con-
sistent with that previously observed in a phase 2
study of setmelanotide in acquired hypotha-
lamic obesity* and in trials involving other con-
ditions.?®*3% A higher incidence of skin hyper-
pigmentation, nausea, vomiting, and melanocytic
nevus was observed in the setmelanotide group
than in the placebo group, and most adverse
events were mild to moderate. Setmelanotide
selectively targets MC4Rs with high affinity but
can also activate melanocortin-1 receptors,*
which may increase melanin deposition and lead
to skin hyperpigmentation (and, in some cases,
darkening of preexisting nevi).*! This effect may
represent a limitation of the trial, because visible
hyperpigmentation contributes to making par-
ticipants functionally aware of trial-group assign-
ments.

A high prevalence of multiple pituitary hor-
mone deficiencies among participants in this
trial, including arginine vasopressin deficiency,
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Table 3. Safety.*

Event

Any adverse event

Any adverse event leading to discontinuation of the trial re
Any adverse event leading to withdrawal from the trial

Any serious adverse event

Any adverse event resulting in death during the trial

Adverse events that occurred in =10% of participants recei
setmelanotide

Skin hyperpigmentation
Nausea
Vomiting
Headache
Injection-site reaction
Diarrhea
Injection-site pruritus
Upper respiratory tract infection
Injection-site erythema
Melanocytic nevus
Abdominal pain
Cough
Covid-19
Fatigue
Constipation
Dizziness
Oropharyngeal pain
Any adverse event related to the trial regiment

Any serious adverse event related to the trial regimeny

Setmelanotide Placebo
(N=81) (N=39)

number of participants (percent)

81 (100) 35 (90)
gimen 6(7) 3(8)
4 (5) 0
23 (28) 3(8)
1Q) 0
ving
45 (56) 3 (8)
41 (51) 12 (31)
32 (40) 7 (18)
31 (38) 12 (31)
19 (23) 9 (23)
19 (23) 8 (21)
15 (19) 8 (21)
15 (19) 5 (13)
14 (17) 4(10)
14 (17) 2(5)
12 (15) 5 (13)
11 (14) 6 (15)
11 (14) 5 (13)
10 (12) 4(10)
10 (12) 2(5)
9 (11) 2 (5)
9 (11) 1(3)
71 (88) 26 (67)
1Q) 0

* Safety was assessed in the safety analysis population, which included all the participants in the pivotal cohort who had
undergone randomization and received at least one dose of setmelanotide or placebo. Analyses were based on the trial
product that was received (setmelanotide or placebo) rather than the trial-group assignment. Covid-19 denotes corona-

virus disease 2019.

7 Relatedness to the trial regimen was assessed by the investigator.

warranted active fluid regulation with medica-
tion; more than 80% of the participants were
receiving desmopressin for arginine vasopressin
deficiency. One treatment-related serious adverse
event occurred in a participant who was unable to
take oral desmopressin owing to drug-induced
nausea and vomiting, which led to increased
blood sodium concentrations and subsequent
hospitalization. Because hunger was generally
reduced in participants who received setmelan-
otide, decreased food and fluid intake may have

N ENGL J MED 395;2

exacerbated fluid and electrolyte imbalances in
this population. In participants with worsening
adrenal insufficiency, nausea and vomiting may
have been interpreted as adverse events occurring
during the treatment period rather than as symp-
toms of adrenal insufficiency, which potentially
delayed the initiation or escalation of glucorticoid
therapy. Sodium abnormalities and acute adrenal
insufficiency occurred in participants with preex-
isting arginine vasopressin deficiency and sec-
ondary adrenal insufficiency, respectively.
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In this trial, setmelanotide was associated
with significantly greater reductions in BMI and
participant-reported hunger levels than placebo
in participants with acquired hypothalamic obe-
sity who ranged in age from 4 to 66 years.
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