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STAR 1-year & STAR 5-year

Objective

Determine efficacy of Inspire therapy by measuring Apnea- STAR 5—yeqr
Hypopnea Index (AHI), ODI (Oxygen Desaturation Index), FOSQ " et
(Func.tionol Outcomes of Sleep Questionnaire), ESS (E!oworth %F;pc?lgstlrzmé%)\//gggg:ZEZeaz
Sleepiness Scale) before & after implant. Results published at |, 5-Year Outcomes

3, and 5 years.
Methods (design)

+ Prospective (N=126).

+ Multi-center. STAR 1 -year
+ One week withdrawal substudy 1year after implant. Pivotal Trial

« Five year follow-up.
Upper-Airway Stimulation for

Inclusion Criteria Obstructive Sleep Apnea
AHI 20-50, <25% central + mixed apneas, AP Collapse, 222
years of age, BMI inclusion criteria was <32, included in

detailed results.

Conclusion

- IDE trial that led to FDA approval of Inspire therapy.

« Improvement in objective and subjective measures. Median AHI decreased from 29.3 to 6.2
(78% reduction) and Median ESS decreased from 11 to 6 after 5 year follow up.

- Two participants had a serious device-related adverse event requiring repositioning and
fixation of the neurostimulator to resolve discomfort.

Apnea-Hypopnea Index (AHI) Epworth Sleepiness Scale (ESS)

29.3

Median AHI (events/hour)
Median ESS

n
6 6 6
9
. 6 6.2
Baseline 1-Year 3-Year 5-Year Baseline 1-Year 3-Year 5-Year

Woodson et al., OTO-HNS 2018 Woodson et al., OTO-HNS 2018


https://aao-hnsfjournals.onlinelibrary.wiley.com/doi/10.1177/0194599818762383
https://www.nejm.org/doi/full/10.1056/nejmoa1308659

Detailed Results

Consistent Results - 5 Years Post-Implant

Outcome Measure Baseline Year 1 Year 3 Year 5
n 126 124 98 71
AHI
Median 29.3 9 6 6.2
n 126 123 13 92
ESS
Median 1 6 6 6
n 126 124 98 71
oDI (4%)
Median 25.4 7.4 4.8 4.6
n 126 123 13 92
FOSQ
Median 14.6 18.2 18.8 18.7

Median is used because data was not normally distributed.

126
vear1 [ 124
vear3 | 116
vear5 | 97

Implanted

Included

Included

Included

1 unrelated death

1 non-responder elective device removal

2 non-elective device removal
2 unrelated deaths
4 |ost to follow-up

8 lost to follow-up
4 discontinued therapy
2 unrelated deaths

5 site closures

71 with voluntary polysomnograms



One week withdrawal sub-study one year after implant

Apnea-Hypopnea Index (mean) Oxygen Desaturation Index (mean)
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Notes:

The first 46 therapy responders (Residual AHI <560% of baseline and residual AHI <20.) underwent a one year PSG, then were
randomized 1:1 to a 1 week withdrawal or to a therapy maintenance arm, with an additional PSG after approximately 1 week.

Next Study:

Hypoglossal Nerve Stimulation Effects on
Obstructive Sleep Apnea Over Time:

A Systematic Review & Meta-analysis




Hypoglossal Nerve Stimulation Effects on

Obstructive Sleep Apnea Over Time: A
Systematic Review & Meta-analysis

Objective
Determine the efficacy of hypoglossal nerve stimulation to Kim et al. 2023
treat obstructive sleep apnea. Hypoglossal Nerve
. Stimulation Effects on
Methods (deS|gn) Obstructive Sleep Apnea
. . . . . Over Time: A Systematic
+ Meta-analysis (an analysis of high quality published Review & Meta-analysis
studies). Determines if results are consistent across
reports, centers, and demographics.

Inclusion Criteria

Published clinical studies had to satisfy established meta-
analysis guidelines (PRISMA). Identified 44 studies including
8670 patients.

Conclusion

+ Report objective measure improvements as mean
difference [95% confidence intervall.

- HGNS significantly reduced AHI by 23 [21-25], ODI by 16
[15-17] up to 12 months postoperatively.

- Sher criteria success was 80% [75—-85%] at 12 months.

Next Study:
Efficacy & Usage or CPAP Compared

to Inspire Therapy



https://pubmed.ncbi.nlm.nih.gov/38123511/
https://pubmed.ncbi.nlm.nih.gov/38123511/

Efficacy: Inspire vs Alternatives

Efficacy & Usage of CPAP Compared to Inspire

Objective

Compare AHI, ESS, and usage to determine efficacy of PAP
vs Inspire therapy.

Methods (design)

+ Retrospective.

« Multi-center.

+ ldentified 63 Inspire therapy patients and 63 PAP
therapy patients by propensity score matching on
age, BMI, & AHI.

- Mean disease alleviation (MDA) is the multiple of
effectiveness (reduction in AHI) and adherence
(usage). This score allows comparison between
therapies that accounts for patient compliance.

Inclusion Criteria

For Inspire Therapy Patients: non-adherent to PAP; For
both PAP and Inspire Therapy Patients: diagnosed with
moderate to severe OSA; BMI <35; ESS 211; using treatment
for >1-year.

Conclusion

+ Inspire therapy patients demonstrated AHI and ESS
improvement of similar magnitudes to those observed in
PAP patients.

+ Inspire therapy use per night averaged an hour longer
than PAP therapy use per night.

- Comparable effectiveness and longer user per night
are notable in the Inspire therapy cohort since failure or
rejection of PAP therapy is required for Inspire therapy
eligibility. Inspire therapy candidates are—by definition
—a difficult to treat subset of obstructive sleep apnea
patients.

- Mean disease alleviation is slightly higher for Inspire
therapy patients, due to comparable effectiveness with
increased therapy adherence.

Heiser 2022

Hypoglossal nerve
stimulation versus
PAP therapy for OSA

Full Manuscript

Related Studies

Pascoe - JAMA Oto 2022 -
Inspire therapy vs PAP

Full Manuscript

Walia et al. - 2020 -
Inspire therapy vs PAP

Full Manuscript


https://link.springer.com/article/10.1007/s11325-022-02663-6
https://pubmed.ncbi.nlm.nih.gov/34762105/
https://pubmed.ncbi.nlm.nih.gov/31299245/

Detailed Results

Patients in this study were compared to other patients which were similar. For example similar: age, AHI, & BMI.

HNS (N=63) PAP (N=63) P-Value
AHI ESS AHI ESS AHI ESS
Baseline mean + SD 33.9+151 154 +35 36.8 £ 21.6 146 + 3.9 0.146 0.050
12-mo FU mean + SD 81%63 75+ 47 6.6 + 8.0 108+56 - 0.268
Reduction mean * SD 23.0 +13.0 8.0 5. 30.9 + 21.9 39+68 -- 0.042
(Baseline vs. 12-mo FU) <0.001 <0.001 <0.001 0.056 0.075 --
Usage mean = SD (hrs/night) 5.04 + 2.58 4.03+212 0.087

Notes: Inspire therapy treats OSA in patients who are not effectively treated by PAP and may be underserved by other
treatment options.

Inspire Therapy PAP
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Adjusted Adherence (%) Adjusted Adherence (%)

Mean Disease Alleviation (MDA) = Therapy efficacy x Adjusted adherence

Therapy Efficacy = AHI Reduction/Baseline AHI Adjusted adherence = usage hrs per night [ 6.5

6.5 hrs = average sleep time in western
industrialized countries

Next Study:
Inspire efficacy vs traditional sleep

surgery - ADHERE




Efficacy: Inspire vs Alternatives

Inspire efficacy vs traditional sleep surgery-ADHERE

Objective
Compare traditional single and multilevel sleep surgery Huntley 2020
to Inspire (UAS). Comparison of Traditional
Upper Airway Surgery and
Methods (desig n) Upper Airway Stimulation
for OSA

- Case control.
* Retrospective. Full Manuscript
- International multi-center.

Inclusion Criteria
Identified 233 patients that had received single or multilevel
sleep surgery, who would have met Inspire Criteria as of 2020. Compared these patients to 465
Inspire patients from the ADHERE device registry.

Conclusion

+ Inspire therapy had better AHI reduction and comparable ESS reduction.
- Inspire therapy is less invasive and does not change anatomy.

Detailed Results

Procedure Airway Surgery Inspire (UAS) P-Value

??:Grs) Mean + SD (n) 461 1.8 59.5 +10.8 <.001
Gender (% Male) 88% 83%

Baseline Mean  SD (n) 35.0 +131(233) 35.5 + 15.0 (465) 0.88
i Mean = SD (n) 19.3 + -16.3 (196) 14 + -14.4 (465) <001
Change Mean # SD (n) -15.9 + -17.3 (196) -21.4 + - 17.8 (465) <.001
Baseline Mean = SD (n) 1.3 £ 5.1 (233) 1.9 * 5.5 (465) 0.22
ey Mean # SD (n) 5.9 + - 4.0 (129) 7.3 +-47 (415) 0.01
Changs Mean # SD (n) -5.8 + - 5.2 (124) -4.7 + -5.2 (388) 0.06

Next Study: Comparison of readmission & complication
rates between traditional sleep surgery &

hypoglossal nerve stimulation



https://journals.sagepub.com/doi/10.1177/0003489420953178

Comparison of readmission & complication
rates between traditional sleep surgery &
hypoglossal nerve stimulation

Objective
Compare readmission & complication rates between Inspire Nord 2022
thgropy and trgdltlonal sleep surgery 9Q—doys p.ostoperatl.vely Compatison of feadmission
using electronic health records; controlling for differences in and complication rates
patient populations. between traditional sleep
surgery and hypoglossal
Methods (design) nerve stimulation
- Insurance claims database review for adverse events within
90 days after the procedure.

+ Multi-center.

 Propensity score matched patients based on age, sex, race,
BMI and metabolic disorder diagnosis.

+ Propensity score matching of Inspire vs. palate surgery
identified 1,014 patients for each cohort.

+ Propensity score matching of Inspire vs. multilevel surgery
identified 374 patients for each cohort.

Inclusion Criteria
Primary diagnosis of OSA; 222 yrs old; had Inspire therapy, palate, or multilevel surgery

Conclusion

+ In the 90 days after the procedure, Inspire therapy has a lower risk of complication and
readmission that traditional sleep surgery.

Readmissions & Complication rates of Sleep Surgeries

20%

12%

Readmissions Complications
10 @ ralatal surgery Multilevel surgery @ inspire therapy


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9575102/

Detailed Results

Procedure

Inspire Inspire therapy

therapy

vs. Palate Palate

Inspire Inspire therapy
therapy vs.

Multilevel Multilevel

Next Study:

90 Days readmissions
Cohort (n) (% risk)
35 (3.5%)

18 (1.6%)

15 (4%)

45 (12%)

90 Days complications
(% risk)

23 (2.3%)

204 (20.1%)

10 (3%)

79 (21%)

Device-related outcomes following hypoglossal
nerve stimulator implantation



Device-related outcomes following hypoglossal
nerve stimulator implantation

Objective

Analysis of postmarket approval surveillance data along with
corresponding sales volume to estimate revision and explant
rates up to three years after implant. Postmarket surveillance
data is collected by Inspire to meet regulatory requirements.

Methods (design)

+ Explant and revision rates and risk were calculated using
the event counts divided by sales volume over the same
period. Indications were categorized for analysis.

Inclusion Criteria

Moroco et al.
- 2024

Device-related outcomes
following hypoglossal nerve
stimulator implantation

Full Manuscript

Monthly units sold from January 1, 2018 through March 31, 2022, along with explant and revision
counts for HGNS implanted within that same period. Postmarket surveillance data was analyzed

through March 31, 2023 to include at least one year of surveillance.

Conclusion

- Out of 20,881 implants 151 (0.723%) were explanted within the first year; infection was
responsible for over half of these. 322 revision procedures (1.542%) were required within
a year of implant. These rates are very low and compare well against rates for other

implanted stimulators.
Explant & Revision Rates are Low

8.5%
5%
2.26% 2%
__
Inspire Spinal Cord Deep Brain Vagal Nerve
therapy Stimulators Stimulators Stimulators

Explants/Revisions within 1 Year of Implant
Moroco, et al.

4%

Implanted
Cardiac
Devices


https://pubmed.ncbi.nlm.nih.gov/38656805/
https://pubmed.ncbi.nlm.nih.gov/38656805/

& Inspire.

Inspire is not for everyone. It is a surgically implanted system that is intended to treat obstructive sleep apnea in patients who are
not effectively treated by, or able to tolerate CPAP. Talk to your patients about risks, benefits and expectations associated with Inspire.
Risks associated with the surgical implant procedure may include infection and temporary tongue weakness. In rare cases tongue
paresis and atrophy may occur. Some patients may require post implant adjustments to the system’s settings in order to improve
effectiveness and ease any initial discomfort they may experience. Important safety information and product manuals can be found
at inspiresleep.com/safety-information/ or call 1-844-OSA-HELP

Inspire, the cloud design are trademarks or registered trademarks of Inspire Medical Systems, Inc. © 2025 Inspire Medical Systems. All
rights reserved.

801-382-001 Rev. B



	STAR
	Heiser
	Huntley
	Nord

