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Abstract
Background: Naltrexone/bupropion is a recently approved antiobesity medication in 

Malaysia. We aimed to determine the 12-week outcomes of naltrexone/bupropion as an antiobesity 
medication at our centre.

Methods: This was a single-centre, prospective, pilot, observational study. All patients 
prescribed naltrexone/bupropion at Metabolic and Obesity Clinic, Hospital Sultan Abdul Aziz 
Shah, Universiti Putra Malaysia, between July 2023 and January 2024 were identified. The 
collected data included demographics, comorbidities, baseline weight, and body mass index. At 
the 12-week follow-up, data on weight, body mass index, side effects, and anti-craving effects were 
documented. Data are presented as mean ± standard deviation (SD) for continuous variables and 
as count and frequency for categorical variables.

Results: Eighteen patients were treated with naltrexone/bupropion during the study. The 
majority were female (n = 13, 72%) and Malay (n = 13, 72%), with a mean age of 45 years (SD = 10). 
The mean body mass index was 38 kg/m2 (SD = 8). Comorbidities included diabetes (n = 9, 50%), 
hypertension (n = 7, 39%), and dyslipidaemia (n = 11, 61%). Of the 14 patients (78%) who completed 
12 weeks of follow-up, the mean weight loss was 2.11 kg (SD = 2.61, P = 0.01), and the percentage 
of total body weight loss was 2%. The main side effects were giddiness (50%), nausea (44%), and 
headaches (38%). Naltrexone/bupropion was effective in reducing cravings in 75% of the patients. 
63% of patients experienced side effects, which slowed escalation.
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phentermine, naltrexone and bupropion, 
liraglutide (3.0 mg/d), and semaglutide (2.4 mg/
wk) (5).

Naltrexone/bupropion (NB), extended-
release and fixed-dose combination products 
were approved by the US FDA in September 
2014 for use as antiobesity medications. Malaysia 
approved NB in June 2023 for use as an AOM. 
Naltrexone is an opioid antagonist, and the 
second molecule, bupropion, is an aminoketone 
antidepressant. Although the exact mechanism 
is unknown, preclinical studies have confirmed 
that both molecules work synergistically in the 
mesolimbic dopamine circuit and hypothalamus 
by enhancing satiety and reducing food 
intake, thus increasing energy expenditure 
(9). Bupropion stimulates hypothalamic pro-
opiomelanocortin neurones, thus stimulating the 
release of α-melanocyte-stimulating hormone, 
exerting an anorectic effect, reducing food intake, 
and contributing to weight loss (10, 11). While 
bupropion alone produces modest weight loss 
(12), the effect is attenuated by β endorphin–
mediated negative feedback. Naltrexone hooks 
this feedback, augments weight loss, and 
supports long-term weight maintenance (13). 
Working synergistically, they suppress appetite, 
control eating behaviour, and reduce food 
cravings, and studies have shown that they are 
effective in obesity management (13–15).

Although NB has been approved in 
Malaysia, local data regarding its effectiveness 
and adverse effects are lacking. The main 
objective of this study was to assess the 12-
week effects of NB on obesity management, 
particularly weight loss and food craving 
reduction. The study also aimed to record 
and examine the potential side effects of the 
treatment for each participant throughout the 
study period.

Methods

Design and Participants Recruitment
This was a single-centre, prospective, pilot, 

observational study. All patients prescribed 
NB as an AOM at the Metabolic and Obesity 

Introduction

Obesity is defined as excessive weight gain 
due to adipose tissue deposition in the body, 
which affects an individual’s biophysical and 
biopsychosocial aspects. The risk factors or 
comorbidities observed in the obese population 
include diabetes mellitus, cardiovascular disease, 
hyperlipidaemia, hypertension, and various 
cancers (1, 2). Owing to increased risk factors, 
the risk of mortality is high in obese individuals 
(3). Obesity has become a global pandemic over 
the last 50 years, and its prevalence in Malaysia 
has increased significantly (2). According to the 
National Health Morbidity Survey (NHMS) 2023 
in Malaysia, the prevalence of overweight and 
obesity has increased by 6%, from 48% in 2015 to 
54% in 2023 (4).

The Malaysian Clinical Practice Guidelines 
have clear guidelines for obesity classification 
based on body mass index (BMI) for Malaysian 
and Asian populations (5). This guideline 
aims to monitor the rising rates of obesity and 
identify at-risk individuals within the Malaysian 
population. The classification is as follows: 
overweight (BMI 23.0–27.4); obese class I (BMI 
27.5–32.4); obese class II (BMI 32.5–37.4); and 
obese class III (BMI > 37.5).

Obesity management requires multiple 
approaches, including lifestyle, cognitive 
behavioural therapy, pharmacotherapy, and 
bariatric surgery (5). Research has reported that 
5%–15% weight loss can significantly improve 
the metabolic risks involved, cardiovascular 
biomarkers, sleep cycle, and bone disorders, 
especially knee osteoarthritis (6). However, a 
qualitative study reported that such weight loss 
requires a certain degree of lifestyle modification, 
which is challenging (7). Of the above-mentioned 
approaches, pharmacotherapy is an adjunctive 
therapy that can act as a catalyst for the lifestyle 
management of obesity. Various antiobesity 
medications (AOM) have shown positive results 
in terms of weight loss and management (8). 
As per the latest data from the US Food and 
Drug Administration (FDA), six medications 
have been approved for obesity management, 
including orlistat, phentermine plus topiramate, 

Conclusion: Our early experience with naltrexone/bupropion as an antiobesity medication 
suggests that it is effective in managing obesity with craving symptoms. A longer follow-up with a 
larger group of patients is necessary before a definitive conclusion can be made.

Keywords: naltrexone, bupropion, antiobesity medication, craving
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Clinic (MOC), Hospital Sultan Abdul Aziz Shah, 
Universiti Putra Malaysia, from July 2023 to 
January 2024, were recruited.

The MOC is a specialised facility for 
managing obesity and metabolic disorders 
through a multidisciplinary team of experts, 
including bariatric surgeons, endocrinologists, 
registered dietitians, clinical psychologists, 
rehabilitation physicians, and pharmacists. 
All patients were counselled and followed by 
clinicians during the AOM administration. When 
NB was prescribed, patients were required to 
purchase it themselves as the medication was not 
approved for reimbursement or covered. Most 
AOMs were not subsidised for obesity treatment 
in Malaysia during the study period.

At MOC, patients undergo a thorough 
assessment during their initial visit, focusing 
on metabolic risk factors, obesity-related 
comorbidities, and mental health. Dietitians 
provide individualised dietary plans, and 
referrals to clinical psychologists are made 
when indicated. Additionally, patients were 
encouraged to achieve a minimum of 150 
minutes per week of moderate-intensity exercise.

Pharmacists played an important role 
in this study by providing comprehensive 
counselling on the proper administration of 
NB, potential side effects, and the importance 
of adherence to the medication regimen. This 
ensured that patients were well informed 
and supported throughout their treatment, 
promoting better compliance and understanding 
of the medication.

The inclusion criteria for this study were as 
follows:
i)	 A BMI ≥ 27.5 kg/m² with weight-related 

comorbidities or BMI ≥ 30 kg/m² with or 
without weight-related comorbidities;

ii)	 Prescription of NB as an AOM;
iii)	 The follow-up period was at least 3 months.

Patients were excluded for the following 
reasons:
i)	 Did not fill a prescription because of high 

out-of-pocket costs, or
ii)	 They were on another AOM before their 

first MOC weight management programme 
appointment.

Data Collection
Data were collected from electronic medical 

records, including demographics, comorbidities, 
baseline weight, and BMI. At week-12 follow-up, 
additional data were collected, including weight, 
BMI, NB side effects, anti-craving effects, and 
patients’ perception of NB.

Outcome Measures
The primary outcome measure was the 

percentage of total body weight loss (TBWL) 
during the 12-week follow-up period. The 
secondary endpoints were the side effects of 
NB, its anti-craving effect, and the patient’s 
perception of the medication.

Ethics Approval
Ethical approval for using human subjects 

was obtained from the Universiti Putra 
Malaysia (JKEUPM) (ethical approval number 
JKEUPM-2021-842).

Statistical Analysis
Paired t-tests were used for continuous 

variables to evaluate the within-group 
differences. Normality tests for continuous 
variables were conducted using the Shapiro-Wilk 
test. Statistical significance was set at a two-
tailed P-value of ≤ 0.05.

Definition of Term Used
TBWL was defined as the absolute weight 

change (in kilograms) or as a percentage of 
weight loss from the initiation of AOM to the end 
of the intervention or follow-up period.

Results

Eighteen patients were prescribed NB 
during the study period. The majority were 
females (n = 13, 72%) and Malays (n = 13, 
72%), with a mean age of 45 years (SD = 10). 
The mean BMI was 38 kg/m2(SD = 8). Half 
(50%) of the patients were classified as obese 
(class III). Obesity-related comorbidities were 
dyslipidaemia (61.0%) and type 2 diabetes 
(50%), hypertension (39%), nonalcoholic fatty 
liver (28%) and obstructive sleep apnoea (11%).
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Table 1.	 Baseline characteristics of participants  
(n = 18)

Characteristics n (%), mean (SD)
Gender

Male 5 (28)
Female 13 (72)

Age 45 (10) 
Ethnicity

Malay 13 (72)
Chinese 2 (11)
Indian 1 (6)
Others 2 (11)

Weight (kg) 98 (18)
BMI (kg/m2) 38 (18)
Obesity classification

I (BMI 27.5–32.4 kg/m2) 5 (28)
II (BMI 32.5–37.4 kg/m2) 4 (22)
III (BMI>37.5 kg/m2) 9 (50)

Type 2 diabetes
Yes 9 (50)
No 9 (50)

Hypertension
Yes 7 (39)
No 11 (61)

Dyslipidaemia
Yes 11 (61)
No 7 (39)

Obstructive sleep apnoea
Yes 2 (11)
No 16 (89)

Fatty liver
Yes 5 (28)
No 13 (72)

Notes: n = number; SD = standard deviation;  BMI = body 
mass index

The Shapiro-Wilk test was used to check the 
normality of continuous variables such as weight, 
systolic blood pressure (SBP), BMI, and diastolic 
blood pressure (DBP). These parameters were 
found to be normally distributed, with P-values 
greater than 0.05.

At the 12-week follow-up, 14 patients (78%) 
were still on NB. The proportion of mean weight 
loss was 2.11 kg (SD = 2.61), corresponding to 2% 
TBWL, which was significant (P = 0.01) (Table 
2). There were no significant changes in systolic 

or diastolic blood pressure. The mean change in 
the blood pressures were 4.5 mmHg (SD = 8.3, 
P = 0.121, SBP) and 6.6 mmHg (SD = 12.5, P = 
0.128, DBP).

Most (71%) were on half of the 
recommended therapeutic dosage of NB 
(naltrexone 16 mg/bupropion 180 mg). Only 
21% of the patients were on the recommended 
therapeutic dosage of NB (Figure 1).

Most patients (75%) reported that NB 
effectively reduced cravings. 63% of the 
patients experienced side effects. The main 
gastrointestinal side effects were nausea 
(44%) and constipation (31%), and the central 
nervous side effects were giddiness (50%) and 
headaches (38%) (Figures 2 and 3). Two patients 
discontinued NB due to severe side effects, 
specifically headaches. Another two patients 
stopped NB because it was ineffective in reducing 
cravings (11%).

Discussion

This is the first study to report on the 
early experience of using NB in Malaysia’s 
multidisciplinary weight management practice. 
We aimed to determine the 12-week outcomes of 
NB for managing obesity.

Effect of NB on Weight Loss
Patients on NB for 12 weeks achieved 

a mean weight loss of 2.11 kg (SD = 2.61, P 
= 0.01), equivalent to 2% of their total body 
weight. This outcome is notably lower than the 
findings from a previous 16-week randomised 
controlled trial, which reported a 4% weight 
loss with naltrexone 50 mg/Bupropion 300 mg 
per day. (13) This outcome may be attributed 
to the suboptimal dosing used and compliance 
challenges commonly seen in real-world settings, 
both of which could impact the efficacy of NB. 
Most patients (72%) received a dose below the 
optimal level (naltrexone16 mg/bupropion180 
mg per day), potentially limiting the full effect of 
NB on weight loss. The side effects and financial 
constraints likely contributed to the lower dose 
observed.

A longer follow-up (24 weeks) resulted 
in slightly higher weight loss (5%) (16). A 
similar dose of NB in a multidisciplinary weight 
management programme demonstrated better 
long-term effects, with 8% and 12% weight loss 
at 12 and 24 months, respectively (17). However, 
the sample size was small, and the retention rates 
declined.
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Figure 1. Percentage of patients on different doses of NB (n = 14)

Figure 2. Percentage of central nervous system side effects with NB use (n = 16)

Figure 3. Percentage of gastrointestinal side effects with NB use (n = 16)
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NB has demonstrated potential for managing 
obesity, notably by reducing cravings. 
Understanding craving symptom management 
and other side effects of medication highlights 
the importance of multidisciplinary teams in 
managing patients with obesity.

The current study has several limitations. 
The first limitation is the small sample size, 
which affects the generalisability of the results. 
The second limitation is the short follow-up 
period (12 weeks), considering that weight loss 
is a qualitative aspect and individual responses 
may vary; therefore, weight loss and long-term 
maintenance evaluation are problematic in 
this short period. To address these limitations, 
conducting studies with larger sample sizes and 
more extended follow-up periods is imperative 
further to evaluate NB’s safety, efficiency, and 
efficacy.

Suboptimal dosing and compliance issues 
may have affected the outcomes. Most patients 
receive doses below the optimal level, potentially 
limiting the effectiveness of the medication. 
Since patients had to purchase NB themselves, 
as AOM was not subsidised for obesity treatment 
during the study period, financial constraints 
may have influenced dose escalation. Patients 
might have opted for lower doses due to cost 
considerations despite clinical requirements. 
Future studies should consider strategies for 
improving adherence. Additionally, potential 
biases, such as information bias, measurement 
bias, and observer bias, due to using electronic 
medical records could have influenced the 
study findings. Standardised data collection 
procedures and training to obtain measurements 
are suggested to minimise these biases.

The influence of non-pharmacological 
components, such as diet, exercise, and cognitive 
behavioural therapy, on outcomes cannot be 
ruled out. Future studies should aim to isolate 
the effects of medication by controlling for 
these variables. Finally, the subjectivity in 

Table 2. Results of paired t-test for variables at baseline measurement to 12-week follow-up

Clinical parameters Baseline  
(before on NB)

At 12 weeks 
follow-upa

Mean 
difference t-value (df) P-value

Weight (kg) 98.02 (18.24) 95.91 (17.89) –2.11 (–2.61) –3.03 (13) 0.010
BMI (kg/m2) 37.28 (6.65) 36.53(6.56) –0.74 (–0.88) –3.15 (13) 0.008
SBP (mmHg) 121.7 (9.79) 126.2 (7.32) 4.5 (8.3) 1.71 (9) 0.121
DBP (mmHg) 74.1 (7.56) 80.7 (11.45) 6.6 (12.5) 1.67 (9) 0.128

Notes: a Mean (SD); df = degree of freedom; NB = naltrexone/bupropion; SBP = systolic blood pressure; DBP = diastolic blood 
pressure; BMI=body mass index

Effectiveness in Craving Management
Historically, bupropion and naltrexone have 

been used to treat nicotine and alcohol/opioid 
dependence, respectively. Simultaneously, these 
medications have shown effectiveness against 
food cravings and gain control over eating 
(16). Food cravings and emotional eating often 
hinder a reduced-calorie diet, making lifestyle 
modifications challenging and unsustainable 
(18). Our study confirmed that NB effectively 
manages obesity-related craving symptoms. 
A total of 75% of patients reported reduced 
cravings with NB. Subjective reports from 
patients who did not respond to NB (25%) could 
be due to several factors, such as emotional 
eating, binge eating, and low intrinsic motivation 
to lose weight, in which they claimed to expect 
the medication would instantly change their 
weight; hence, minimal effort has been made 
to change their behaviour or lifestyles. A study 
reported that more significant weight loss was 
achieved when NB was used as an adjunct to 
intensive behavioural modification (9%) (19).

Side Effects of NB in Clinical Practice
This study assessed NB’s side effects of 

NBs in clinical practice. Overall, the frequency 
of side effects was lower than that reported in 
clinical trials (63% vs 83%) (15). Notably, our 
patients experienced higher rates of nausea (44% 
vs 30%), constipation (31% vs 16%), headache 
(37% vs 14%), and giddiness (50% vs 9%) and 
mood symptoms (6% vs 2%) (15). The insomnia 
rate was lower in our study than in the clinical 
trial (6% vs 8%) (15). None of the patients in this 
study reported suicidal ideation.

Strengths, Limitations, and 
Recommendations of Future Studies

To the best of our knowledge, the current 
study is the first to evaluate the effectiveness 
of NB as an AOM in the Malaysian population. 
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patient self-reports on cravings and side effects 
may introduce bias. Using objective measures 
and validated questionnaires to assess these 
outcomes is recommended in future research.

Conclusion

Our findings highlight the effectiveness, 
safety, and practical considerations associated 
with NB as an AOM. In our initial observations, 
NB appeared to have potential benefits in 
managing obesity, especially in reducing 
cravings. However, further research with a 
larger and more diverse sample size is needed to 
confirm these findings.

Acknowledgements

We extend our deepest gratitude to the 
nursing and supporting staff at the Metabolic 
and Obesity Clinic, Hospital Sultan Abdul Aziz 
Shah, UPM  for their exceptional dedication and 
support in managing patients with obesity. Their 
unwavering commitment and compassionate 
care have been invaluable to our efforts.

Conflict of Interest

None.

Funds

The Research Project Grant Account 
(03_6310009) of the Metabolic and Obesity 
Clinic, Hospital Sultan Abdul Aziz Shah, 
provided funding for the article processing 
charge and manuscript proofreading fees.

Authors’ Contributions

Conception and design: TSF, ZNH, FM
Analysis and interpretation of the data: TSF, 
ZNH, FM, NOC, BNMY, NAMB, TC
Drafting of the article: TSF
Critical revision of the article for important 
intellectual content: TSF, ZNH, FM, NOC, 
BNMY, NAMB, TC, CXJ
Final approval of the article: TSF, ZNH
Provision of study materials or patients: ZNH, 
FM, NOC, BNMY, NAMB, TC, CXJ
Statistical expertise: TSF, ZNH
Obtaining of funding: ZNH, BNMY

Correspondence

Associate Professor Dr. Zubaidah Nor Hanipah
MD (UPM), MS (General Surgery, UKM)
Department of Surgery,
Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia,
43400 Serdang,
Selangor, Malaysia
Tel: +603-9769 2667
Fax: +603-8945 5217
E-mail: dr.zubaidahnh@gmail.com

References

1.	 Flegal KM, Kit BK, Orpana H, Graubard BI. 
Association of all-cause mortality with overweight 
and obesity using standard body mass index 
categories: a systematic review and meta-
analysis. JAMA. 2013;309(1):71–82. https://doi.
org/10.1001/jama.2012.113905

2.	 WHO. Obesity: Preventing and managing global 
epidemics. Report of a WHO Consultation on 
Obesity, Geneva, 3–5 June 1997. Geneva: World 
Health Organization; 1998.

3.	 Aune D, Sen A, Prasad M, Norat T, Janszky I, 
Tonstad S, et al. BMI and all-cause mortality: 
systematic review and non-linear dose-response 
meta-analysis of 230 cohort studies with 3.74 
million deaths among 30.3 million participants. 
BMJ. 2016; 353:i2156. https://doi.org/10.1136/
bmj.i2156

4.	 Institute for Public Health, Ministry of Health 
Malaysia. National Health and Morbidity Survey 
2019 (NHMS 2019): vol. ii: non-communicable 
diseases, risk factors and other health problems. 
Kuala Lumpur: Ministry of Health Malaysia; 
2019.

5.	 Ministry of Health Malaysia. Clinical Practice 
Guidelines: Management of Obesity, 2nd 
ed. Putrajaya: Malaysia Health Technology 
Assessment Section (MaHTAS); 2023. Available 
at: https://mems.my/cpg-management-of-
obesity/

6.	 Haase CL, Lopes S, Olsen AH, Satylganova A, 
Schnecke V, McEwan P. Weight loss and risk 
reduction of obesity-related outcomes in 0.5 
million people: evidence from a UK primary care 
database. Int J Obes. 2021;45(6):1249–1258. 
https://doi.org/10.1038/s41366-021-00788-4

https://doi.org/10.1001/jama.2012.113905
https://doi.org/10.1001/jama.2012.113905
https://doi.org/10.1136/bmj.i2156
https://doi.org/10.1136/bmj.i2156
https://mems.my/cpg-management-of-obesity/
https://mems.my/cpg-management-of-obesity/
https://doi.org/10.1038/s41366-021-00788-4


www.mjms.usm.my 49

Original Article  | Naltrexon/bupropion anti-obesity medication

7.	 Grodstein F, Levine R, Troy L, Spencer T, Colditz 
GA, Stampfer MJ. Three-year follow-up of 
participants in a commercial weight loss program. 
Can you keep it off? Arch Intern Med 1996; 
156(11): 1302–1306. https://doi.org/10.1001/
archinte.1996.00440110068009

8.	 Grabarczyk TR. Comparative effectiveness 
of pharmaceutical treatments for obesity 
within the Veterans’ Health Administration. 
Pharmacotherapy. 2018;38(1): 19–28. https://
doi.org/10.1002/phar.2048

9.	 Naltrexone/bupropion. Drugs R 
D. 2010;10(1):25–32. https://doi.
org/10.2165/11537710-000000000-00000

10.	 Cowley MA, Smart JL, Rubinstein M, Cerdán 
MG, Diano S, Horvath TL, et al. Leptin activates 
anorexigenic POMC neurones through a 
neural network in the arcuate nucleus. Nature. 
2001;411(6836):480–484. https://doi.
org/10.1038/35078085

11.	 Saper CB, Chou TC, Elmquist JK, et al. The need 
to feed: homeostatic and hedonic control of 
eating. Neuron. 2002; 36(2):199–211. https://
doi.org/10.1016/S0896-6273(02)00969-8

12.	 Jain AK, Kaplan RA, Gadde KM, Wadden 
TA, Allison DB, Brewer ER, et al. Bupropion 
SR vs. placebo for weight loss in obese 
patients with depressive symptoms. Obes 
Res. 2002;10(10):1049–1056. https://doi.
org/10.1038/oby.2002.142

13.	 Greenway FL, Whitehouse MJ, Guttadauria M, 
Anderson JW, Atkinson RL, Fujioka K, et al. 
Rational design of a combination medication for 
the treatment of obesity. Obesity. 2009;17(1):30–
39. https://doi.org/10.1038/oby.2008.461

14.	 Apovian CM, Aronne L, Rubino D, Still C, Wyatt 
H, Burns C, et al. A randomised, phase 3 trial 
of naltrexone SR/bupropion SR on weight and 
obesity-related risk factors (COR-II). Obesity. 
2013;21(5):935–943. https://doi.org/10.1002/
oby.20309

15.	 Greenway FL, Fujioka K, Plodkowski RA, 
Mudaliar S, Guttadauria M, Erickson J, et al. 
Effect of naltrexone plus bupropion on weight 
loss in overweight and obese adults (COR-I): 
a multicenter, ramdomised, double-blind, 
placebo-controlled, phase 3 trial. Lancet. 
2010;376(9741):595–605. https://doi.
org/10.1016/S0140-6736(10)60888-4

16.	 Onakpoya IJ, Lee JJ, Mahtani KR, Aronson JK, 
Heneghan CJ. Naltrexone-bupropion (Mysimba) 
in management of obesity: a systematic review 
and meta-analysis of unpublished clinical study 
reports. Br J Clin Pharmacol. 2020;86(4):646–
667. https://doi.org/10.1111/bcp.14210

17.	 Calderon G, Gonzalez-Izundegui D, Shan KL, 
Garcia-Valencia OA, Cifuentes L, Campos A, 
et al. Effectiveness of anti-obesity medications 
approved for long-term use in a multidisciplinary 
weight management program: a multicentre 
clinical experience. Int J Obes. 2022;46(3):555–
563. https://doi.org/10.1038/s41366-021-01019-
6

18.	 Pelchat ML. Food cravings in young and elderly 
adults. Appetite 1997;28(2):103–113. https://doi.
org/10.1006/appe.1996.0063

19.	 Wadden TA, Foreyt JP, Foster GD, Hill JO, Klein 
S, O’Neil PM, et al. Weight loss with naltrexone 
SR/bupropion SR combination therapy as an 
adjunct to behaviour modification: the COR-
BMOD trial. Obesity. 2011;19(1):110–120. 
https://doi.org/10.1038/oby.2010.147

https://doi.org/10.1001/archinte.1996.00440110068009
https://doi.org/10.1001/archinte.1996.00440110068009
https://doi.org/10.1002/phar.2048
https://doi.org/10.1002/phar.2048
https://doi.org/10.2165/11537710-000000000-00000
https://doi.org/10.2165/11537710-000000000-00000
https://doi.org/10.1038/35078085
https://doi.org/10.1038/35078085
https://doi.org/10.1016/S0896-6273(02)00969-8
https://doi.org/10.1016/S0896-6273(02)00969-8
https://doi.org/10.1038/oby.2002.142
https://doi.org/10.1038/oby.2002.142
https://doi.org/10.1038/oby.2008.461
https://doi.org/10.1002/oby.20309
https://doi.org/10.1002/oby.20309
https://doi.org/10.1016/S0140-6736(10)60888-4
https://doi.org/10.1016/S0140-6736(10)60888-4
https://doi.org/10.1111/bcp.14210
https://doi.org/10.1038/s41366-021-01019-6
https://doi.org/10.1038/s41366-021-01019-6
https://doi.org/10.1006/appe.1996.0063
https://doi.org/10.1006/appe.1996.0063
https://doi.org/10.1038/oby.2010.147

	_Hlk170454412
	_Hlk65407330
	_Hlk177074611
	_Hlk180593005
	_Hlk134428304
	_Hlk170313300

