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Could recombinant human leptin (metreleptin) be a new 
hope in the treatment of anorexia nervosa?
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Dear Editor,
Anorexia nervosa (AN) is the most lethal psychiatric dis-

order, mostly affecting young women. There is no treatment 
based on etiology. According to the results of recent studies, 
AN is now considered a metabo-psychiatric disease (Dmitr-
zak-Weglarz et al., 2016). Because studies have drawn atten-
tion to the biological changes in the brain associated with AN. 
Somatic and psychological symptoms of hunger are evident 
in AN. These symptoms are controlled by the weight loss-in-
duced decline in circulating leptin levels. In humans, low-dose 
leptin administration has been reported to reverse the weight 
loss effects of energy expenditure and circulating thyroid hor-
mones. Leptin levels in AN are below the normal range and 
slowly return to normal during weight gain. Hypoleptinemia-in-
duced neuroendocrine adaptation involves up- or down-regu-
lation of the hypothalamic-pituitary-gonadal, -thyroid, -adrenal, 
and -growth hormone axes. Leptin receptors located in vari-
ous areas of the brain and the periphery are more sensitive 
to hunger. Because the primary symptoms of AN overlap with 
hunger symptoms, it has been suggested that treatment with 
human recombinant leptin (metreleptin) may reduce symptom 
burden and weight loss in AN. Studies with metreleptin have 
demonstrated significant improvements in mood, sleep, food 
preoccupation, internal tension, and hyperactivity in patients 
with AN. Metreleptin was approved by the United States Food 
and Drug Administration (FDA) in 2014 for the treatment of the 
very rare lipodystrophy (Hebebrand et al., 2024). Recent case 
reports on seven patients diagnosed with AN suggest that 
off-label administration of metreleptin can result in profound 
and rapid relief of the complex symptomatology of AN. In light 
of the availability of only case reports, metreleptin is rated as 
low evidence with a weak recommendation for use in AN in 
the 2023 update guideline of the World Federation of Biologi-
cal Psychiatry Associations on the pharmacological treatment 
of eating disorders. Leptin levels are often below 2 ng/mL in 
patients with AN. In addition to leptin secretion, the amount of 
soluble leptin receptors in circulation is very important for the 
free leptin index. The number of receptors is also increased in 
patients with AN. When weight gain begins, the low leptin lev-
els slowly increase. For example, a case report study reported 

a leptin level of 4 ng/mL after 80 days of inpatient treatment, 
with an increase in body mass index (BMI) of approximate-
ly 3 kg/m2 in BMI of 12.7 kg/m2 (Hebebrand et al., 2024). 
Metreleptin may potentially lead to rapid structural changes 
in brain regions such as the amygdala that are important for 
the psychopathology of AN (Wronski et al., 2023). In a recent 
study, the thalamic nucleus volumes of women diagnosed with 
AN were compared with the healthy group and most thalamic 
nucleus volumes were found to be reduced in patients with AN. 
It was stated that this reduction was positively correlated with 
leptin levels (Wronski et al., 2025). Thalamic nuclei change to 
different degrees in AN and laterodorsal nuclei appear to be 
significantly reduced. Leptin is implicated in the volume reduc-
tion of thalamic nuclei. These results seem to further support 
the investigation of experimental leptin treatment for AN. In a 
psychiatric interview conducted 14 and 165 days after starting 
metreleptin treatment in a 39-year-old female with congenital 
leptin deficiency to describe psychological changes, the most 
obvious initial experience was reduced preoccupation with 
food and improved mental health. These results are consis-
tent with findings in patients with AN treated with metreleptin 
for 1–3 weeks. This case report provides important evidence 
that metreleptin has potent psychopharmacological effects in 
patients with absolute or relative leptin deficiency (Hebebrand 
et al., 2022). In another recent case report, a 17-year-old male 
adolescent with possible onset of myalgic encephalomyelitis 
after an Epstein Barr Virus infection (EBV) infection and sub-
sequent onset of AN during a second period of weight loss was 
treated with metreleptin twice for 15 and 11 days, respectively. 
Metreleptin was administered subcutaneously at 9:00 AM for 
15 days at doses of 3 to 6 mg/day, and his BMI at discharge 
was 18.8 kg/m2, compared with a baseline of 12.45 kg/m2 
(Hebebrand et al., 2023a). Another study evaluated the role 
of hypoleptinemia in irregular sleep by focusing on patients 
diagnosed with AN and stated that metreleptin may be useful 
in the treatment of treatment-resistant sleep-wake disorders 
associated with hypoleptinemia (Hebebrand et al., 2023b).

In conclusion, randomized controlled trials are clearly need-
ed to confirm that metreleptin has profound effects on AN psy-
chopathology and to examine whether it increases weight gain 
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with its possible contribution to treatment. Could metreleptin be 
a new hope in AN, where absolute or relative hypoleptinemia 
traps treatment resistance, leaving clinicians helpless?. Clinical 
trials are urgently needed to confirm that leptin analogs can 
reduce symptom burden and weight loss.

Ethical Considerations: Does this study include human 
subjects? NO.
Conflict of interest: No conflict of interest.
Funding sources: The authors received no funding from 
an external source.

References 

Dmitrzak-Weglarz, M., Szczepankiewicz, A., Slopien, A., Tysz-
kiewicz, M., Maciukiewicz, M., Zaremba, D., & Twarows-
ka-Hauser, J. (2016). Association of the glucocorticoid 
receptor gene polymorphisms and their interaction with 
stressful life events in Polish adolescent girls with anorexia 
nervosa. Psychiatria Danubina, 28(1), 51–57. 

Hebebrand, J., Zorn, S., Antel, J., von Schnurbein, J., Wabitsch, 
M., & Gradl-Dietsch, G. (2022). First account of psycho-
logical changes perceived by a female with congenital 
leptin deficiency upon treatment with Metreleptin. Obesity 
Facts, 15(5), 730–735. https://doi.org/10.1159/000526169

Hebebrand, J., Antel, J., von Piechowski, L., Kiewert, C., Stüve, 
B., & Gradl-Dietsch, G. (2023a). Case report: Rapid im-
provements of anorexia nervosa and probable myalgic 
encephalomyelitis/chronic fatigue syndrome upon me-
treleptin treatment during two dosing episodes. Frontiers 
in Psychiatry, 14, 1267495. https://doi.org/10.3389/fp-
syt.2023.1267495

Hebebrand, J., Denecke, S., & Antel, J. (2023b). The role of 
leptin in rodent and human sleep: A transdiagnostic ap-
proach with a particular focus on anorexia nervosa. Neu-
roscience and Biobehavioral Reviews, 149, 105164. https://
doi.org/10.1016/j.neubiorev.2023.105164

Hebebrand, J., Antel, J., & Peters, T. (2024). Case report: clin-
ical improvements observed in first off-label metreleptin 
treatment of a patient with atypical anorexia nervosa. Eu-
ropean Child & Adolescent Psychiatry, 33(7), 2267–2272. 
https://doi.org/10.1007/s00787-023-02315-4

Wronski, M. L., Hohnemann, C., Bernardoni, F., Bahnsen, K., 
Doose, A., Arold, D., et al. (2023). Explicating the role 
of amygdala substructure alterations in the link between 
hypoleptinemia and rumination in anorexia nervosa. Acta 
Psychiatrica Scandinavica, 148(4), 368–381. https://doi.
org/10.1111/acps.13607

Wronski, M. L., Gronow, F., Schlömer, J., Bernardoni, F., Geis-
ler, D., Doose, A., et al. (2025). Structural alterations of 
thalamic nuclei and their associations with leptin levels 
in patients with anorexia nervosa. Progress in Neuro-Psy-
chopharmacology & Biological Psychiatry, 136, 111248. 
https://doi.org/10.1016/j.pnpbp.2025.111248

Correspondence: 
Cicek Hocaoglu, MD 
Department of Psychiatry, Recep Tayyip Erdogan  
University, Medical School, Rize, 53200,Turkey  
e-mail: cicekh@gmail.com

Letter to the Editor 
Psychiatria Danubina, 2025; Vol. 37, No. 4 , pp 506-522

https://doi.org/10.1159/000526169
https://doi.org/10.3389/fpsyt.2023.1267495
https://doi.org/10.3389/fpsyt.2023.1267495
https://doi.org/10.1016/j.neubiorev.2023.105164
https://doi.org/10.1016/j.neubiorev.2023.105164
https://doi.org/10.1007/s00787-023-02315-4
https://doi.org/10.1111/acps.13607
https://doi.org/10.1111/acps.13607

