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Abstract

Objectives: This analysis characterized changes in weight in participants with obstructive sleep 

apnea (OSA) or narcolepsy treated with solriamfetol (Sunosi™) 37.5 (OSA only), 75, 150, or 300 

mg/d.
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Methods: In two 12-week, randomized, placebo-controlled trials and one 1-year open-label 

extension study, changes in weight were evaluated from baseline to end of study (week 12 or week 

40 of the open-label extension [after up to 52 weeks of solriamfetol treatment]) in participants 

with OSA or narcolepsy.

Results: After 12 weeks of solriamfetol treatment, median percent change in weight from 

baseline across all solriamfetol doses was −0.84%, compared with 0.54% for placebo, in 

participants with OSA; and −0.07%, compared with 3.08% for placebo, in participants with 

narcolepsy. After up to 52 weeks of solriamfetol treatment, overall median percent change in 

weight from baseline was −1.76%, which showed a dose-dependent pattern (75 mg, 0.57%; 150 

mg, −1.2%; 300 mg, −2.5%). Results were similar in subgroups of participants with OSA or 

narcolepsy, with overall median percent changes in weight of −2.2% and −1.1%, respectively. 

After up to 52 weeks of solriamfetol treatment, the percentage of participants with weight loss 

≥5% relative to baseline was 25.7% overall and increased in a dose-dependent manner (75 mg, 

4.5%; 150 mg, 17.3%; 300 mg, 32.4%). Results were similar among subgroups of participants 

with OSA or narcolepsy, with 26.4% and 24.2% of participants experiencing weight loss ≥5%, 

respectively. No weight-related treatment-emergent adverse events were serious.

Conclusions: Solriamfetol treatment was associated with decreases in body weight in a dose-

related manner.

Graphical Abstract
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1 Introduction

Diet, exercise, and sleep have been described as the 3 pillars of health, with the dogma often 

stated that if one is ignored, the other two might suffer. Insufficient sleep (ie, sleeping less 

than the recommended amount of 7–9 h per night) [1,2] has been associated with increased 

body weight, higher body mass index (BMI), as well as increased risk of obesity, as 

compared with people sleeping 7–9 h per night [2–5]. Sleep disorders, including obstructive 

sleep apnea (OSA) and narcolepsy, have been associated with overweight and obesity, 

with potential risk of cardiometabolic sequelae [6–10]. While the precise mechanistic link 

between narcolepsy and weight gain is unclear, loss of orexin signaling is associated with 
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impaired development and function of brown adipose tissue [11], as well as metabolic 

abnormalities in animal models (eg, late-onset obesity preceded by hypophagia, suggesting 

reduced energy expenditure) [12], highlighting the role of orexin not only in regulating 

sleep but also energy metabolism. Treatment of OSA with continuous positive airway 

pressure (CPAP) has consistently been associated with moderate weight gain, leading to 

concern regarding potential mixed effects of CPAP on overall health [13,14]. Thus, efforts to 

facilitate weight loss in patients with sleep disorders would be potentially beneficial.

The role of sleep specialists in managing body weight has been debated, but many feel 

that addressing diet and exercise is standard of care [15]. In a randomized trial evaluating 

treatment options for OSA, Chirinos et al. [16] compared the effects of a weight loss 

intervention, CPAP therapy, or a combination of a weight loss intervention plus CPAP. 

The data strongly supported the role of weight loss in mitigating cardiometabolic risk in 

patients with OSA, although the combination of the 2 treatments (CPAP plus weight loss) 

was likely more effective than either treatment alone. These findings suggest that efforts 

to promote weight loss in patients with OSA would have therapeutic benefit for overall 

health. Behavioral, pharmacologic, or mechanical approaches to treating obesity have all 

been discussed, but evidence evaluating weight loss interventions specifically in populations 

with sleep disorders is limited, and weight management is not yet a mainstay of treatment 

[15].

New pharmacotherapeutic options for sleep disorders are available to help manage various 

symptoms that may persist despite primary treatment. As with all pharmacologic treatments, 

medications used to treat sleep disorders could have positive, negative, or neutral effects on 

body weight. For instance, some studies suggest that long-term treatment with modafinil 

or armodafinil can result in weight loss in patients with EDS associated with OSA or 

narcolepsy [17,18]. In contrast, treatment with pitolisant has been associated with reports of 

adverse events of weight gain in patients with narcolepsy [19]. Solriamfetol is a dopamine/

norepinephrine reuptake inhibitor approved in the United States and European Union to 

improve wakefulness in patients with excessive daytime sleepiness (EDS) associated with 

OSA (37.5–150 mg/day) or narcolepsy (75–150 mg/day) [20,21]. In clinical trials of 

solriamfetol, decreased appetite was a common adverse event, but it was unknown how 

solriamfetol impacted body weight [22,23]. The current analysis evaluated changes in 

weight in participants with narcolepsy or OSA treated with solriamfetol in clinical trials. 

We sought to test the hypothesis that solriamfetol use may be associated with weight loss in 

a dose-dependent manner, using data from phase 3 trials.

2 Methods

2.1 Study design

To characterize shorter-term changes in weight during solriamfetol treatment, data were 

analyzed from two 12-week, randomized, double-blind, placebo-controlled, phase 3 clinical 

trials. To characterize longer-term changes in weight during solriamfetol treatment, data 

were analyzed from an open-label extension phase 3 clinical trial up to 52 weeks in duration. 

Detailed study methods have been published previously, with results of the primary analyses 

[22–24], and are briefly summarized below. All studies were approved by institutional 
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review boards or ethics committees at each institution and were performed in accordance 

with the Declaration of Helsinki. All participants provided written informed consent.

2.2 Participants

For the shorter-term studies, one study enrolled adults (18–75 years) with EDS associated 

with OSA and one study enrolled adults (18–75 years) with narcolepsy. Participants 

with OSA or narcolepsy who had previously completed one of several clinical trials of 

solriamfetol were eligible for enrollment in the longer-term open-label extension trial 

[22,23,25–27]. Results are presented for participants who enrolled in the open-label 

extension immediately after completion of 1 of the 12-week, phase 3 studies [22,23].

For the shorter- and longer-term studies, inclusion criteria included Epworth Sleepiness 

Scale score ≥10 (shorter-term studies only), a usual nightly sleep duration of at least 6 h, and 

BMI of 18 to <45 kg/m2. Participants were excluded if they had a usual bedtime later than 

1 a.m. or occupation requiring nighttime or variable shiftwork. For the longer-term study, 

participants were excluded if they experienced any solriamfetol-related serious adverse event 

(AE) or any AE in a previous trial that may have prevented safe participation in the current 

trial.

2.3 Treatment

In the shorter-term studies, participants with OSA were randomized 1:1:2:2:2 to 37.5 mg, 

75 mg, 150 mg, or 300 mg of solriamfetol or placebo and participants with narcolepsy 

were randomized 1:1:1:1 to 75 mg, 150 mg, or 300 mg of solriamfetol or placebo. In 

the longer-term study, open-label solriamfetol treatment was initiated for all participants 

at 75 mg/day during a 2-week titration phase, during which participants were titrated to 

an efficacious and tolerable dose. During the titration phase, participants could titrate up 

1 dose level (to 150 mg/day, followed by a maximum dose of 300 mg/day) every 3 days; 

participants could titrate down (to 75 or 150 mg/day) at any time. The titration phase was 

followed by an open-label maintenance phase, during which participants remained on the 

stable dose reached at the end of the titration phase (75, 150, or 300 mg/day). Open-label 

treatment had a total duration of 40 weeks (up to 52 total weeks of solriamfetol treatment 

from baseline of parent study).

2.4 Assessments

Body weight was assessed as part of routine physical examinations and measured at 

every clinic visit with participants in ordinary indoor clothes without shoes. A qualified 

investigator (or designee) performed the examinations. Changes in weight were evaluated 

from baseline to the end of each study. Long-term changes in cardiometabolic risk 

biomarkers, including serum total cholesterol, triglyceride, and glucose levels, were 

evaluated from baseline to the end of the open-label extension. Treatment-emergent AEs 

(TEAEs) were recorded throughout the course of the individual studies by the investigator(s) 

and coded using the Medical Dictionary of Regulatory Activities (MedDRA) Version 18.0; 

weight-related TEAEs are reported here.

Malhotra et al. Page 4

Sleep Med. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2.5 Statistical analysis

All data were evaluated for participants in the safety population, defined as those who 

received ≥1 dose of study drug. Given the exploratory nature of the analyses, all data were 

summarized descriptively and presented separately for the shorter-term and longer-term 

studies. Note that for the longer-term study, baseline was defined as the baseline of the 

parent study.

3 Results

3.1 Participant population

In the shorter-term studies, a total of 474 participants with OSA and 236 participants 

with narcolepsy were included in the safety populations. In the longer-term study, a total 

of 519 participants (OSA, n = 333; narcolepsy, n = 186) were included in the safety 

population. Across studies and treatment groups (placebo or combined solriamfetol), the 

mean age ranged from 36.0 to 55.1 years, 32.8%–64.7% of participants were male, and 

mean BMI ranged from 28.0 to 33.5 kg/m2 (Table 1 [full demographics and baseline clinical 

characteristics have been reported previously]) [22–24]. At baseline, participants with OSA 

had higher weight and BMI compared with participants with narcolepsy (Table 1).

3.2 Changes in body weight

For participants with OSA in the shorter-term study, median (interquartile range [IQR]) 

percent change in weight from baseline to week 12 decreased across all solriamfetol doses 

(−0.84% [−3.12 to 0.53]) and increased with placebo (0.54% [−0.66 to 1.98]) (Fig. 1A). 

For participants with narcolepsy in the shorter-term study, median (IQR) percent change in 

weight from baseline to week 12 decreased across all solriamfetol doses (−0.07% [−2.04 to 

0.84]) and increased with placebo (3.08% [0.84 to 5.55]) (Fig. 1B).

At week 12, 11.5% of solriamfetol-treated participants with OSA and 7.7% of solriamfetol-

treated participants with narcolepsy had ≥5% weight decrease relative to baseline, compared 

with 6.9% and 0% of participants on placebo, respectively (Fig. 2A and Fig. 2B). Weight 

increases ≥5% at week 12 were observed for 2.0% of solriamfetol-treated participants with 

OSA and 4.9% of solriamfetol-treated participants with narcolepsy, compared with 5.9% 

and 30.8% on placebo, respectively.

In the longer-term study (OSA and narcolepsy combined), median (IQR) percent change 

in weight from baseline of the parent study to week 40 of the open-label extension across 

all solriamfetol doses was −1.76% (−5.4 to 1.6) (Fig. 3A). Changes in weight showed a 

dose-dependent pattern, such that the greatest decreases in weight occurred with higher 

doses of solriamfetol (Fig. 3A). Weight changes in subgroups of participants with OSA or 

narcolepsy showed a similar pattern, with overall median (IQR) percent changes in weight 

of −2.2% (−5.6 to 0.7) and 1.1% (−4.4 to 2.7), respectively (Fig. 3B and Fig. 3C).

At the end of the longer-term study, 25.7% of participants had ≥5% weight loss relative 

to baseline of the parent study ( Fig. 4A). The percentage of participants with weight loss 

≥5% relative to baseline also increased in a dose-dependent manner (4.5%, 17.3%, and 
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32.4% of participants on solriamfetol 75, 150, and 300 mg, respectively) (Fig. 4A). Similar 

results were found among subgroups of participants with OSA or narcolepsy, with 26.4% 

and 24.2% of participants experiencing weight loss ≥5%, respectively (Fig. 4B and Fig. 4C). 

Thirty-four (9.1%) participants had ≥5% weight gain (75 mg, n = 3; 150 mg, n = 13; 300 

mg, n = 18).

3.3 Total cholesterol, triglyceride, and glucose levels

In the longer-term study (OSA and narcolepsy combined), participants showed small mean 

(SD) changes in total cholesterol (−0.0 [0.7] mmol/L), triglycerides (−0.1 [0.9] mmol/L), 

and glucose levels (0.1 [1.4] mmol/L) from baseline of parent study to week 40 of the 

open-label extension. In the subgroup of participants with narcolepsy, the mean (SD) change 

in total cholesterol was −0.1 (0.6) mmol/L, in triglycerides was −0.1 (0.8) mmol/L, and in 

glucose levels 0.2 (0.8) mmol/L. In the subgroup of participants with OSA, the mean (SD) 

change in total cholesterol was 0.0 (0.7) mmol/L, in triglycerides was −0.0 (0.9), and in 

glucose levels was 0.1 (1.6) mmol/L.

3.4 Adverse events

Weight-related TEAEs are summarized in Table 2 and Table 3 (full information on TEAEs 

has been reported previously) [22–24]. No weight-related TEAEs were serious. During the 

longer-term study, decreased appetite led to study discontinuation in 2 participants (1 [0.3%] 

with OSA on 300 mg and 1 [0.5%] with narcolepsy on 150 mg) and reduction of study 

drug dose in 5 (0.8%) participants with narcolepsy. Decreased weight did not lead to study 

discontinuation or reduction of study drug dose in any participants.

4 Discussion

Findings from the current analysis provide several important contributions to the literature. 

After shorter-term (12 weeks) solriamfetol treatment, there were dose-related reductions 

in weight (median percent changes) in participants with OSA and minimal or no changes 

in weight in participants with narcolepsy across solriamfetol treatment groups, whereas 

there were increases in the placebo groups. After longer-term (up to 52 weeks) solriamfetol 

treatment, 25.7% (96/374) of participants with OSA or narcolepsy experienced ≥5% weight 

loss relative to baseline. Notably, these changes were observed in participants who, on 

average, had high BMIs and were considered to be overweight or obese at baseline (mean 

BMI between 28 and 33 kg/m2) [28].

In the current analysis, participants showed small changes in blood serum chemistry 

parameters, including total cholesterol, glucose, and triglyceride levels, during longer-term 

treatment. Future studies are needed to determine whether weight loss related to solriamfetol 

treatment is indeed associated with concomitant improvements in cardiometabolic risk 

factors.

The mechanisms underlying how solriamfetol might lead to weight loss in some participants 

must map to either energy intake or expenditure, or both. Previous studies have shown 

that bupropion, another dopamine and norepinephrine reuptake inhibitor [29], is associated 

with weight loss in overweight and obese patients. It has been postulated that bupropion’s 
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weight loss effects could be mediated by its action on the dopaminergic reward system, 

thereby leading to improvements in control of eating and response to food cravings [30–

32]. In the current study, some reduced appetite was observed in a subset of participants 

on solriamfetol; however, caloric expenditure has not been systematically assessed in this 

context or with alerting agents in general. The percent change in body weight decreased 

with higher doses of solriamfetol, but that does not provide the insight needed to understand 

cause and effect. Further work is thus required to understand the impact of solriamfetol on 

energy balance.

Several studies, including meta-analyses, have suggested that CPAP treatment is associated 

with weight gain in patients with OSA [13,14]. Some have argued that hormonal changes 

associated with OSA treatment, for instance sustained slow wave sleep with growth 

hormone release, may promote weight gain over time [33]. Others have suggested that 

patients’ behaviors change after initiating CPAP. Some patients report “getting their life 

back” with CPAP treatment, which in many cases involves resuming activities associated 

with caloric intake (eg, dinner with spouse, beers with friends, etc.). Moreover, some have 

suggested that a high work of breathing can occur in untreated OSA, such that some patients 

may struggle to breathe and burn many calories as a result [34]. CPAP initiation may reduce 

this associated caloric expenditure; as such, marked increases in daytime activity may be 

required to maintain neutral energy balance [35]. Finally, a recent study has suggested 

that fluid accumulation (extracellular fluid volume) may develop after CPAP initiation, and 

increased body weight associated with CPAP treatment may be related to fluid retention 

rather than fat accumulation [13]. Regardless of the mechanism underlying CPAP-induced 

weight gain, these findings underscore the importance of efforts to promote weight loss and 

to minimize weight gain while addressing treatment of sleep disorders.

The current study has a number of strengths, including its sample size, and clinically 

relevant health outcomes. However, several limitations are also noted. First, these analyses 

were exploratory and conducted on existing data. As such, data were only summarized 

descriptively and no statistical analyses were performed, limiting interpretation of results. 

Prospective randomized clinical trials that assess the impact of solriamfetol on energy 

balance would enhance mechanistic insights. Another limitation is the lack of a placebo 

control group in the longer-term study. In theory, the observed changes in body weight 

and associated metabolic factors may have been a function of time rather than induced 

by solriamfetol per se. However, common clinical experience suggests that spontaneous 

decreases in body weight or cardiometabolic risk are uncommon in patients with sleep 

disorders. Regardless, future well-controlled studies are needed to corroborate these 

findings. Further, we acknowledge that these studies were not designed to assess potential 

effects on major outcomes such as myocardial infarction or stroke; these hard outcomes 

would likely require a much larger sample size with longer-term follow-up for adequate 

power. Nonetheless, improvements in surrogate outcomes would be compelling and of 

interest for future well-designed and well-powered studies. Moreover, we view body weight 

per se as a clinically important outcome based on patient preferences. It is also important 

to note that results for a 300 mg dose were included in the current analysis to demonstrate 

dose-dependent effects; however, the maximum approved dose of solriamfetol in patients 

with narcolepsy or OSA is 150 mg once daily [20,21]. Despite these limitations, these 
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findings are of clinical interest and may provide a substrate to encourage subsequent 

research.

5 Conclusions

Many sleep disorders, including OSA and narcolepsy, are associated with obesity and 

overweight. Solriamfetol was generally associated with decreases in body weight in a dose-

related manner. Further research in prospective randomized controlled studies is required to 

assess the long-term cardiometabolic impact of solriamfetol treatment.
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Highlights

• Overweight and obesity are prevalent in obstructive sleep apnea and 

narcolepsy.

• Solriamfetol commonly is associated with decreased appetite.

• After ≤52 weeks solriamfetol, overall median weight change was −1.76% 

from baseline.

• A quarter of solriamfetol-treated participants had weight loss ≥5% of 

baseline.

• Solriamfetol treatment was associated with dose-related decreases in weight.
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Fig. 1. 
Shorter-term RCT studies: median percent changes in weight with solriamfetol treatment 

from baseline to week 12.

OSA, obstructive sleep apnea; RCT, randomized controlled trial.
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Fig. 2. 
Shorter-term RCT studies: percentage of participants with ≥5% weight decrease from 

baseline to week 12.

OSA, obstructive sleep apnea; RCT, randomized controlled trial.
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Fig. 3. 
Longer-term OLE study: median percent changes in weight with solriamfetol treatment from 

baseline of parent study to week 40.a

aAt week 40 of the OLE, participants had received up to 52 weeks of solriamfetol treatment.

Dose group represents the dose level that the participant received most frequently in the 

study.

OLE, open-label extension; OSA, obstructive sleep apnea.
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Fig. 4. 
Longer-term OLE study: percentage of participants with ≥5% weight decrease from baseline 

of parent study to week 40.a

aAt week 40 of the OLE, participants had received up to 52 weeks of solriamfetol treatment.

Dose group represents the dose level that the participant received most frequently in the 

study.

OLE, open-label extension; OSA, obstructive sleep apnea.
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Table 1

Demographics and baseline characteristics (safety population).

Shorter-term RCT OSA Shorter-term RCT Longer-term OLE Narcolepsy

Placebo Combined 
solriamfetol Placebo Combined 

solriamfetol Overall OSA Narcolepsy

n 119 355 59 177 519 333 186

Age, mean 
(SD), years 54.1 (11.4) 53.9 (10.8) 36.0 (15.2) 36.3 (12.5) 48.4 (14.4) 54.6 (10.8) 37.2 (13.3)

Sex, n (%) 
male 77 (64.7) 220 (62.0) 24 (40.7) 58 (32.8) 267 (51.4) 203 (61.0) 64 (34.4)

Race, n (%) 
white 87 (73.1) 274 (77.2) 47 (79.7) 142 (80.2) 409 (78.8) 260 (78.1) 149 (80.1)

BMI, mean 
(SD), kg/m2 33.1 (5.2) 33.3 (5.3) 29.1 (6.0) 28 (5.8) 31.8 (6.0) 33.6 (5.2) 28.5 (5.9)

Weight, 
median 
(range), kg

99.7 (50.5, 
157.1) 98.4 (52.4, 153.3) 82.3 (52.0, 

130.0)
79.3 (45.4, 
141.1)

93.4 (45.4, 
157.1)

98.9 (50.5, 
157.1)

82.0 (45.4, 
141.1)

BMI, body mass index; OLE, open-label extension; OSA, obstructive sleep apnea; RCT, randomized controlled trial; SD, standard deviation.
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Table 2

Shorter-term RCT studies: Weight-related TEAEs.

OSA Narcolepsy

TEAE, n (%) of 
Participants

Placebo (n 
= 119)

Solriamfetol

Placebo (n = 
59)

Solriamfetol

37.5 mg 
(n = 58)

75 mg 
(n = 62)

150 mg 
(n = 
117)

300 mg 
(n = 118)

75 mg (n 
= 59)

150 mg 
(n = 59)

300 mg (n 
= 59)

Decreased 
appetite 1 (0.8) 1 (1.7) 3 (4.8) 9 (7.7) 14 (11.9) 1 (1.7) 5 (8.5) 5 (8.5) 9 (15.3)

Decreased 
weight 0 0 0 1 (0.9) 1 (0.8) 0 1 (1.7) 1 (1.7) 3 (5.1)

Increased 
appetite 0 0 0 0 0 0 1 (1.7) 1 (1.7) 0

Increased weight 0 0 0 0 0 3 (5.1) 2 (3.4) 0 1 (1.7)

OSA, obstructive sleep apnea; RCT, randomized controlled trial; TEAE, treatment-emergent adverse event.
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Table 3

Longer-term OLE study: Weight-related TEAEs.

TEAE, n (%) of 
participants

Overall OSA Narcolepsy

75 mg (n 
= 46)

150 mg 
(n = 182)

300 mg (n 
= 291)

75 mg (n 
= 36)

150 mg 
(n = 127)

300 mg 
(n = 170)

75 mg 
(n = 10)

150 mg 
(n = 55)

300 mg (n 
= 121)

Decreased appetite 0 0 0 0 0 0 0 0 0

Decreased weight 0 2 (1.0) 2 (0.7) 0 2 (1.6) 0 0 0 2 (1.7)

Increased appetite 0 0 0 0 0 0 0 0 0

Increased weight 1 (2.2) 0 2 (0.7) 1 (2.8) 0 1 (0.6) 0 0 1 (0.8)

OLE, open-label extension; TEAE, treatment-emergent adverse event.
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