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Joosten SA, et al. A Randomized Controlled Trial of
Oxygen Therapy for Patients Who Do Not Respond to
Upper Airway Surgery for Obstructive Sleep Apnea.
J Clin Sleep Med (1)

Reviewed by Brandon Nokes

The future of obstructive sleep apnea (OSA) treatment will likely be
tailored on the basis of underlying patient traits (2). The gold
standard therapy for OSA is continuous positive airway pressure, but
adherence remains variable. Our group and others have defined
multiple OSA endophenotypes with these ideas in mind (i.e.,
ventilatory control instability, low arousal threshold, impaired
pharyngeal dilator activity, etc.) (2). It is unclear which patients may
have the greatest benefit from upper airway surgery. Furthermore,
upper airway surgical procedures are not standardized, and many
individuals have residual sleep apnea despite surgical intervention
(3, 4). One OSA endotype of note includes patients with elevated loop
gain (unstable ventilatory control characterized by increased
chemoreflex sensitivity to a given ventilatory disturbance). Joosten
and colleagues recently prospectively assessed the impact of oxygen
therapy on individuals with residual OSA despite upper airway
surgery, for whom altered loop gain may be relevant. This trial was a
single night, randomized double-blinded crossover trial for patients
with OSA without response to upper airway surgery. They were
treated on separate nights with oxygen therapy (4 L/min) or placebo
(medical air) to assess effects of oxygen/air on apnea–hypopnea index
(AHI), flow-based AHI, arousal index, andmorning blood pressure.
OSA endotypes were estimated to determine whether baseline OSA
traits could be used to predict response to oxygen. There was a
statistically significant reduction in AHI and flow-based AHI on
oxygen versus placebo (flow-based AHI: 42.46 21.5 vs. 30.56 17.1/
h, P=0.008). Arousal index was also reduced on oxygen versus
placebo (41.16 19.5 vs. 33.06 15.3/h, P=0.006). There was no
significant difference in morning blood pressure between oxygen and
placebo. Notably, 7 of 20 individuals experienced a reduction of 50%

or more in flow-based AHI on oxygen (responders), and there was no
difference in the baseline OSA endotypes. However, this responder
subset was likely too small to detect an endotype-specific difference in
response to oxygen, and the optimal method to detect and lower loop
gain remains unclear (5). As the authors acknowledge, there are
recent data indicating that upper airway surgery itself may lower loop
gain, suggesting at least some of the abnormality in control of
breathing may be acquired in OSA (6–8). Future studies with a
nonsurgical comparator group would be welcome. Nonetheless, this
paper by Joosten and colleagues reflects important progress toward
tailoring OSA therapy to the individual patient. Specifically, the
notion of combination OSA therapy (e.g., surgery to address anatomy
and oxygen to address loop gain) deserves further study.�

References

1. Joosten SA, Tan M, Wong AM, Landry SA, Leong P, Sands SA, et al. A
randomized controlled trial of oxygen therapy for patients who do not
respond to upper airway surgery for obstructive sleep apnea. J Clin
Sleep Med 2021;17:445–452.

2. Malhotra A, Mesarwi O, Pepin JL, Owens RL. Endotypes and phenotypes
in obstructive sleep apnea. Curr Opin Pulm Med 2020;26:609–614.

3. MacKay S, Carney AS, Catcheside PG, Chai-Coetzer CL, Chia M, Cistulli
PA, et al. Effect of multilevel upper airway surgery vs medical
management on the apnea-hypopnea index and patient-reported daytime
sleepiness among patients with moderate or severe obstructive sleep
apnea: the SAMS randomized clinical trial. JAMA 2020;324:1168–1179.

4. Li HY, Lee LA, Kezirian EJ. Efficacy of coblation endoscopic lingual
lightening in multilevel surgery for obstructive sleep apnea. JAMA
Otolaryngol Head Neck Surg 2016;142:438–443.

5. Schmickl CN, Landry SA, Orr JE, Chin K, Murase K, Verbraecken J,
et al. Acetazolamide for OSA and central sleep apnea: a
comprehensive systematic review and meta-analysis. Chest 2020;158:
2632–2645.

6. Li Y, Ye J, Han D, Zhao D, Cao X, Orr J, et al. The effect of upper airway
surgery on loop gain in obstructive sleep apnea. J Clin Sleep Med
2019;15:907–913.

7. Messineo L, Taranto-Montemurro L, Azarbarzin A, Marques M,
Calianese N, White DP, et al. Loop gain in REM versus non-REM

(Received in original form March 9, 2021; accepted in final form August 18, 2021)

B.N. is supported by the NIH (T32 grant HL134632), a Sleep Research Society Career Development Award, and the American Thoracic Society
ASPIRE Fellowship.

Correspondence and requests for reprints should be addressed to Brandon Nokes, M.D., M.Sc., Division of Pulmonary and Critical Care,
University of California, San Diego, 9300 Campus Point Drive, Mail Code 7381, La Jolla, CA 92037-7381. E-mail: bnokes@health.ucsd.edu.

Am J Respir Crit Care Med Vol 204, Iss 8, pp 986–988, Oct 15, 2021

Copyright © 2021 by the American Thoracic Society

Originally Published in Press as DOI: 10.1164/rccm.202102-0359RR on August 18, 2021

Internet address: www:atsjournals:org

986 American Journal of Respiratory and Critical Care Medicine Volume 204 Number 8 | October 15 2021

 

http://orcid.org/0000-0002-0436-7411
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202102-0359RR&domain=pdf&date_stamp=2021-10-07
mailto:bnokes@health.ucsd.edu
http://dx.doi.org/10.1164/rccm.202102-0359RR
http://www.atsjournals.org


sleep using CPAP manipulation: a pilot study. Respirology 2019;24:
805–808.

8. Loewen A, Ostrowski M, Laprairie J, Atkar R, Gnitecki J, Hanly P, et al.
Determinants of ventilatory instability in obstructive sleep apnea:
inherent or acquired? Sleep 2009;32:1355–1365.

Strollo PJ Jr, et al.; Tones 4 Study Investigators.
Solriamfetol for the Treatment of Excessive Sleepiness
in OSA: A Placebo-controlled Randomized Withdrawal
Study. Chest (9)

Reviewed by Erica Lin

Despite successful treatment of OSA, a subset of patients report
persistent excessive daytime sleepiness (10, 11). Although modafinil
and armodafinil have been shown to improve wakefulness in OSA,
they may have waning effects throughout the day and an unfavorable
risk profile, particularly in premenopausal women (12–14).
Solriamfetol, a selective dopamine and norepinephrine reuptake
inhibitor, has been demonstrated to improve wakefulness in
narcolepsy and OSA (15, 16).

Strollo and colleagues conducted a multicenter, phase III,
double-blinded, placebo-controlled trial with a randomized
withdrawal design to assess efficacy of solriamfetol in adults with
OSA on current or prior OSA therapy, with baseline mean sleep
latency,30 minutes onMaintenance ofWakefulness Test (MWT),
Epworth Sleepiness Scale (ESS) score>10, and sleep time>6 hours.
After 2 weeks of titration and 2 weeks of stable dose administration,
participants with improvements on their Patient Global Impression
of Change scale, MWT, and ESS atWeek 4 were randomly assigned
to transition to placebo or continue solriamfetol for 2 additional
weeks. Coprimary endpoints were change inMWT and ESS from
weeks 4 to 6.

Of the 174 participants enrolled, 124 met inclusion criteria in the
withdrawal phase and were randomized to placebo (n=62) or
solriamfetol (n=62). In the modified intention-to-treat analysis, the
mean sleep latencies improved from 12.3 to 29.0 (placebo) and 13.1 to
31.7 (solriamfetol) minutes and ESS scores from 16.0 to 5.9 (placebo)
and 15.3 to 6.4 (solriamfetol) by week 4, respectively. Participants
who continued solriamfetol maintained this improvement (least
squares [LS] mean6 SE changes of21.06 1.4 min onMWT and
20.16 0.7 on ESS), whereas participants who were switched to
placebo had worse scores (LS mean6 SE changes of212.16 1.3 min
onMWT and 4.56 0.7 on ESS, with LS mean differences between
treatments of 11.2 min [95% confidence interval, 7.8 to 14.6;
P, 0.0001] and24.6 [95% confidence interval,26.4 to22.8;
P, 0.0001] onMWT and ESS, respectively). Neither score returned
to baseline.

Overall, this trial showed that initial responders to solriamfetol
maintained improvements in sleepiness with therapy continuation
compared with worsened measures among participants randomly
assigned to withdraw. This finding further supports the efficacy of
solriamfetol, making it an important addition to the pharmacologic
management for residual excessive daytime sleepiness in OSA.
Conclusions are limited to initial responders. Further studies are
needed to evaluate the impact on sleep-related quality of life, long-
term effects, and its comparison to other pharmacologic therapies.�
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Eastwood PR, et al. Bilateral Hypoglossal Nerve
Stimulation for Treatment of Adult Obstructive Sleep
Apnoea. Eur Respir J (17)

Reviewed by W. Cameron McGuire

When positive airway pressure therapy fails in OSA treatment,
alternatives include hypoglossal nerve stimulation (HNS). HNS
(18) has been U.S. Food and Drug Administration approved
after the publication of the STAR (Stimulation Therapy for
Apnea Reduction) Trial using the Inspire device (19) and has
shown durable results (20). However, HNS has seen relatively
low uptake owing to unilateral stimulation, need for respiratory
sensing leads, expense, and requisite time-consuming surgery.
Given these limitations, ongoing efforts have been made to
identify alternative HNS therapies, such as the Genio device.

After a small incision above the hyoid bone, the Genio is
implanted above the genioglossus muscle between the right and left
hypoglossal nerves. A rechargeable, external activation unit is affixed
under the chin with a disposable adhesive patch, and transdermal
stimulation is provided without indwelling wires or battery packs.
Optimization of stimulation frequency is titrated over time to obviate
the need for respiratory sensing leads.

Eastwood and colleagues studied the Genio HNS in a single-
arm, uncontrolled feasibility study (17). Adults (age 21–75 yr) with a
body mass index<32 kg �m22 and an obstructive AHI of 20–60
events � h21 were eligible for enrollment if there was no positional
OSA, low rates of central/mixed AHI, and no evidence of complete
concentric collapse on drug-induced sleep endoscopy (n=22).
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Baseline polysomnogram values were obtained before
implantation, the device was activated 4–6 weeks later, and
titrations were performed during Months 2 through 4. Outcome
measurements on fixed therapeutic settings were obtained at
Month 6 on a full-night polysomnogram. Primary outcomes
included change in AHI and incidence of device-related serious
adverse events (SAEs).

The AHI decreased from 23.76 12.2 to 12.96 10.1 events � h21

(P, 0.0001). Statistically significant improvements were observed in
secondary outcomes, including ESS, oxygen desaturation index, and
time at oxygen saturation as measured by pulse oximetry,90%.
Patient-reported use was 91% for.5 days/week and 77% for.5
hours/night. There were no device-related SAEs, although there were
four surgery-related SAEs, including explantation of two units
because of surgical site infection.

Lack of a control group combined with a limited duration of
therapy and a modest sample size limit any definitive conclusions.
However, we are aware of a multicenter trial to investigate this
technology further in a more rigorous manner (21). Moreover,
response to HNSmay be endotype specific (22).�

Author disclosures are available with the text of this article at
www.atsjournals.org.
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