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The remedē® System brief statement

Indications for Use

The remedē® System is an implantable phrenic nerve stimulator indicated for the treatment of moderate to severe central sleep apnea 
(CSA) in adult patients.  The remedē System is contraindicated for patients with an active infection and patients known to require magnetic 
resonance imaging (MRI).

See respicardia.com/clinicians for information on warnings and adverse events.  Warnings include Diathermy, Electric Shock, Concomitant 
Active Implantable Devices, Patients with Evidence of Phrenic Nerve Palsy, Pediatric Use.  Adverse effects include risk of implant site 
infection, impending pocket erosion, and lead breakage/dislodgement.

See the Device Manual for detailed information regarding the implant procedure, indications, contraindications, warnings, precautions, 
and potential complications/adverse events.

CAUTION: Federal law (USA) restricts this device to sale by or on the order of a physician. Rx only. Prior to use, please see the complete “Directions for Use” for 

more information on Indications, Contraindications, Warnings, Precautions, Adverse Events, and Operator’s Instructions.

© 2020 Respicardia Inc. All rights reserved.
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Executive summary
Central sleep apnea (CSA), which may manifest as Cheyne-Stokes respiration, is an uncommon but serious disorder. Central sleep apnea is a 

consistent and cyclic apnea pattern that often repeats hundreds of times each night, disrupting sleep and causing recurrent hypoxia. This cycle 

leads to life altering levels of fatigue, insomnia, daytime sleepiness, and poor concentration that make it difficult to maintain a reasonable 

quality of life.  Untreated CSA is associated with substantial morbidity and mortality along with increased risk of hospitalization.

Unlike obstructive sleep apnea (OSA), treatment options for CSA are limited. Despite no specific FDA indication to treat CSA, many physicians 

have considered positive airway pressure (PAP) an initial treatment. However, sustained use of PAP therapy can be a challenge with many 

patients refusing or unable to tolerate this therapy. There are no proven treatment alternatives for patients who have either failed or are not 

suitable for PAP therapy.  Therefore, treatment alternatives are required to address this unmet clinical need.

The remedē® System is designed to pace the diaphragm with electrical stimulation to mimic regular, natural breathing.  The remedē System 

pivotal trial met its primary endpoint and seven hierarchically evaluated secondary endpoints, comprehensively demonstrating improvements in 

sleep, sleep apnea and quality of life. It is the only CSA treatment to demonstrate significant improvements in arousals, % of REM sleep, and 

quality of life in a randomized trial. Further, the remedē  System pivotal trial enrolled more subjects than other positive trials for CSA treatment 

alternatives combined (e.g., oxygen, theophylline, acetazolamide, PAP).

The remedē system has been well received by a range of stakeholders owing to significant health consequences and the lack of viable 

treatments for central sleep apnea:

• FDA approved the remedē® System in October 2017 (without requiring a panel meeting)

• CMS approved both an NTAP and a Transitional Pass-Through Payment - the only TPT granted in 2018, and the only since 2015

• Physicians at several of the most prestigious and respected research and tertiary care institutions have engaged us to provide this therapy

The remedē® system represents a breakthrough therapy for an impactful disease that is severely underdiagnosed and often untreated. 
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Agenda
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▪ Central Sleep Apnea Background

▪ The remedē® System Therapy

▪ Clinical Results

▪ remedē® System Commercialization Plan

▪ Reimbursement and Economics
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Most patients with CSA also have concomitant cardiovascular conditions

Heart Failure, 
55%

Heart Failure 
and AF, 18%

AF 4%

Idiopathic 
12%

Stroke
11%

Etiology of Central Sleep Apnea1,2

Percent
Heart Failure2,3

• CSA occurs in 30–50% of patients with heart failure with 
reduced left ventricular ejection fraction (LVEF) and in 
18–30% of HF patients with preserved LVEF

• 70%+ of CSA patients have heart failure and/or reduced 
left ventricular ejection fraction (LVEF)

Atrial Fibrillation2,4,5

• CSA occurs in 10-30% of patients with atrial fibrillation

• 20+% of CSA patients have atrial fibrillation

MKT1706, Rev F
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Untreated CSA causes life altering levels of fatigue as well as increased health 
risks for heart failure and atrial fibrillation

Untreated CSA increases health risks

• Significantly higher rates of heart 
failure and atrial fibrillation1,6

• 2x more likely to have a HF-
related readmission within 6 
months7

• 2x the mortality rate in HF 
patients8

CSA is due to a loss of neural drive 

to breathe during sleep1

Untreated CSA significantly 

increases health risks for these 

patients

CSA patients often go untreated due to few scientifically proven, FDA-approved therapeutic options

CSA patients undergo hundreds of 
repeated cycles of oxygen desaturation, 
arousals and surges in sympathetic drive

• Severe fatigue

• Excessive daytime sleepiness

• Cognitive impairment

• Depression

• Memory deficits 

Nighttime sleep disruptions 

significantly diminish quality 

of life2,3,4,5

MKT1706, Rev F
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Respicardia was founded in 2006, with the mission to address the 
unmet needs in respiratory and cardiovascular disease

• Respicardia, Inc was founded in 2006 
with headquarters in Minnesota

• Dedicated to improving patient 
outcomes, quality of life and overall 
cardiovascular health via novel 
transvenous neurostimulation therapies

• The remedē System is our flagship 
therapy, using phrenic nerve stimulation 
for the treatment of moderate to severe 
CSA in adults1

by

1. FDA-Approved Summary of Safety and Effectiveness Data (SSED) for the remedē® System (P160039) Oct. 6, 2017. 
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Transvenous phrenic nerve stimulation with the remedē System

• Fully implantable system with an indication to treat 
moderate to severe central sleep apnea in adults; 
received U.S. FDA PMA approval October 2017

• Stabilizes breathing by activating the diaphragm to 
generate negative pressure in the chest (similar to 
natural breathing)

• Turns on automatically at night, ensuring nightly 
compliance and adherence over time

• Implanted by cardiac electrophysiologists (EPs)
— Pulse generator implanted below clavicle
— Stimulation lead placed either in left 

pericardiophrenic or right brachiocephalic vein
— Sensing lead placed in the Azygos vein, helps 

optimize therapy (optional)

Sensing Lead

Stimulation Lead

Diaphragm

Phrenic Nerve

Pericardiophrenic
Vein

Azygos Vein
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remedē® System therapy activates automatically each night

Therapy is delivered when…

It is within the pre-
programmed sleeping 
hours…

…AND the patient is reclined 
past the programmed 
sleeping angle…

…AND the patient is 
not moving

Therapy is paused when…

The patient sits up… …OR the patient moves

Therapy resumes ~10 minutes after 
the patient returns to a reclined 
position and is once again still

10
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remedē® System therapy uses stimulation pulses to mimic normal breathing

Stimulation pulse setting ranges:

▪ Amplitude: 0.1 mA – 10 mA

▪ Pulse width: 60 µsec – 300 µsec

▪ Frequency: 10-40 Hz

…

…

Inspiration Expiration

Stimulation 
pulse amplitude

(milliAmps)

Stimulation 
frequency

(Hertz)

Stimulation 
pulse width

(microseconds)

Time

Time

Neurostimulation characteristics 

Abraham WT et al. JACC HF 2015;5:360-369 11
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Breathing stabilizes and apnea events are significantly reduced when phrenic 
nerve simulation is being delivered in this example 1

Therapy On

Oxygen Saturation

Abdominal Belt

Thorax Belt

Airflow

1 min intervals

Central apnea events

Oxygen stabilizes

Therapy Off

12
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Acclimation / Therapy 
Titration

Therapy 
Initiation

Long-Term 
Follow-Up

Effective remedē therapy progression – programming follow-up

Therapy is activated ~ 1 
month post implant during 
a follow-up office visit

Patient acclimation period 
as therapy is customized to 
maximize efficacy while 
maintaining patient comfort

~1-month post-implant 1-3 months Every 3-6 months

Programming checks every 3-
6 months to optimize therapy. 
Physician may order a sleep 
study to help optimize.

13
Initial Target+ 0.1 mA + 0.1 mA + 0.2 mA

The remedē® System allows scheduling of up to 8 automatic weekly increases of stimulation amplitude
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To demonstrate safety and efficacy and gain FDA approval, Respicardia has evaluated phrenic 
nerve stimulation for the treatment of CSA in 275+ patients across multiple trials

Safety Study 4 Subjects

Proof of Concept 10 Subjects

Lead and Algorithm Development 41 Subjects

Acute Feasibility
(Control Night vs Therapy Night)

16 Subjects

Chronic Safety Study 8 Implanted Subjects

Pilot Study - Chronic Feasibility 49 Implanted Subjects

Pivotal Trial – IDE Study 147 Implanted Subjects

• The pivotal trial is the largest randomized trial thus far in 
CSA patients to meet its endpoints and show benefit

• All chronic studies have shown consistent improvements in 
sleep metrics and quality of life

15
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Costanzo et al. Am J Cardiol 2018 ;131 :1400-1408. Jagielski et al., Eur J Heart Fail 2016 DOI: 10.1002/ejhf.593. Ponikowski et al. Eur Heart J 2012;33:889-894.
Zhang  et al.  Clin Respir J 2015; DOI:10.1111/crj. 12320.  Zhang et al.  Chest 2012; 142:927-934.
PMA FDA Summary of Safety and Effectiveness Data, PMA P160039



The remedē® System Pivotal Trial1

Study Design

1 Costanzo MR, et al., J Card Fail. 2015;21:892-902  2 Bradley TD, et al. Continuous Positive Airway Pressure for Central Sleep Apnea and Heart 
Failure. N Engl J Med 2005;353:2025-33

• Prospective, multi-center, randomized controlled trial 

• Baseline criteria for moderate to severe CSA was based on PSGs scored by a blinded core laboratory 
• AHI  ≥ 20
• CAI at least 50% of all apneas with at least 30 central apnea events
• Obstructive Apnea Index  ≤ 20% of the total AHI

16
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In the pivotal RCT, the remedē System demonstrated clinically meaningful 
improvements in sleep, sleep apnea and quality of life

1 Primary endpoint is the proportion of subjects achieving ≥50% reduction in AHI

2 PGA = Patient global assessment

3 ESS = Epworth Sleepiness Scale, an 8-question assessment used to assess sleepiness

4 Costanzo et al.  Lancet 2016;388:974-82;  Goldberg L et al.  J Cardiac Fail 2017;23:S15.

5 For primary endpoint, n=68 for treatment and n=73 for control; for secondary endpoints, n=58 for treatment and n=73 for control 

Δ Fisher’s Exact Test. 
† Mann-Whitney test for difference in change from baseline between groups. 
‡ t-test for difference in change from baseline between groups.

Costanzo MR, et al.  The Lancet 2016;388:974-82

Change from baseline Between group difference

Endpoint

>50% reduction in AHI1

CAI (events/hr)

AHI (events/hr)

ArI (events/hr)

% of sleep in REM

QOL – ESS3

ESS score

Treatment Control Difference p-value

-25.7 ± 18.0

-23.9 ± 18.6

-20.2 ± 18.9

1.8 ± 8.2

-3.6 ± 5.6

51%

-2.9 ± 17.7

1.1 ± 17.6

-5.0 ± 18.1

-0.6 ± 7.8

+0.1± 4.5

11%

-22.8 ± 17.8

-25.0 ± 18.1

-15.2 ± 18.5

2.4 ± 7.9

-3.7 ± 5.0

41%

ODI4 (events/hour) -19.1 ± 18.4 3.6 ± 17.3 -22.7 ± 17.8

QOL – PGA2

% patients w/ marked or 

moderate improvement

60% 6% 55%

<.0001†

<.0001‡

<.0001‡

.0244†

<.0001†

<.0001Δ

<.0001†

<.0001ΔPrimary 

endpoint

(n= 1415)

Secondary 

endpoint

(n= 1315)

Endpoint Met?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

91% (CI: 86%,95%) freedom from serious adverse events associated with the implant procedure, device, or the delivered therapy at 12 months Safety
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1. Costanzo MR, et al. Lancet. 2016; 388: 974–82.
2. 48% of the control group had a decrease in AHI.
3. Costanzo M, et al. Am J Cardiol 2018;121:1400-1408

Improved from 
baseline Worsened from baseline

The vast majority of treated patients demonstrated a decrease in AHI at 
6 months and again at 12 months

88% of patients demonstrated a 
decrease in the number of apnea 

and hypopnea events per hour with 
the remedē System at 6 months1,2

91% of patients demonstrated a 
decrease in the number of apnea 

and hypopnea events per hour with 
the remedē System at 12 months3

Improved from baseline

18
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p<0.001 for paired change from baseline
1 Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158

After 24 months of therapy, an in-lab sleep study showed effective and durable results, including 
sustained apnea-hypopnea index (AHI) improvement and almost no central apneas

30.1

13.0

7.6

2.9

0

5

10

15

20

25

30

35

40

45

0.2

2.1
1.2

Baseline (n=58)

0.0

24 months (n=42)

Total AHI at baseline = 49*

Total AHI at 24 months = 16*
remedē AHI reduction 1

Median events/hr

-67%

Obstructive apnea

Central apnea

Mixed apnea

Hypopnea

* Total median AHI does not sum from component medians

Potential reasons for residual events
1. Obstructive events
2. Incomplete ventilatory capture 

during therapy adjustment
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remedē System treatment also resulted in significant improvements in symptoms 
and quality of life after 6 months of treatment1

1) Costanzo et al.  Lancet 2016;388:974-82. 2) Patel S, Kon SSC, Nolan CM, et al. The Epworth Sleepiness Scale: minimum clinically important difference in obstructive sleep apnea. Am J Respir Crit Care Med. 2018;197(7):961–963

79% of patients had an improvement in 
quality of life with the remedē System

95% of patients reported they would 
“elect to have the medical procedure again”

Per Protocal Population
* One patient did not complete the PGA assessment at 6 months.

Demonstrated clinically significant 
improvement in daytime sleepiness

Improvement in Epworth 
Sleepiness Scale Patient Global Assessment Willingness to repeat procedure

ESS Mean Change from Baseline (points) 
[95% confidence interval]

19%

60%
6%

14%

61%7%

26%

Treatment
(6-months)

n=58

Control
(6-months)

n=72

Im
p

ro
ve

d
N

o
 c

h
an

ge
/w

o
rs

e

Marked or moderate 
improvement

Mild improvement

No change

Worsened3.6

-0.1
Treatment

(N=58)

Control
(N=73)

p < 0.0001

6% 95%

>2.5 change in ESS is considered clinically meaningful2
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• 91% (CI: 86%,95%) freedom from serious adverse events associated 
with the implant procedure, the remedē® System, or the delivered 
therapy at 12 months 

• All related serious adverse events resolved without any long term 
sequelae

• No deaths related to the procedure, system or therapy

• 97% implant success rate, including the 42% of subjects that already 
had a concomitant cardiac device

The remedē® System pivotal trial demonstrated a strong safety profile

Costanzo MR, Ponikowski P, Javaheri S, et al. Randomised Controlled Trial of Transvenous Neurostimulation for Central Sleep Apnoea. The Lancet 2016;388:974–82.vv 21

MKT1706, Rev F



We continued to follow these patients; published data show sustained benefit 
across endpoints out to 2 and 3 years

Treatment group sleep indices by visit1

1 Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158 2 Adapted from Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158

Treatment and former control group sleep indices by visit2
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Respicardia is expanding beyond its clinical sites and seeking additional centers to 
offer the remedē System

▪ Initially available at a limited number of 
centers

• 20 centers in 2018

• 60-70 centers by end of 2019

▪ Strong Sleep, Heart Failure, & EP Programs –
collaboration across physician specialties

▪ Successful track record launching & 
developing new therapies

▪Reimbursement experience with new 
technologies

24
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Current remedē centers

MKT1706, Rev F

3 locations

3 locations

3 locations



System pricing and contracting considerations

Respicardia remedē® system pricing

▪ The remedē® System consists of a remedē® 
implantable pulse generator, respistim® stimulation 
lead, respiguide® delivery system, and sensing lead 
(optional)

▪ Component prices are as follows:

• remedē® Implantable Pulse Generators – $25,500

• respistim® Stimulation Lead – $9,000

• respiguide® Delivery System – $500 ($2500 for 5 pack)

▪ Minimum order to initiate a program is:

• 3 remedē® Implantable Pulse Generators

• 2 respistim® LQS Stimulation Leads

• 2 respistim® R Stimulation Lead; 24mm dia.

• 1 respiguide® Delivery System – 5 pack

26
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Criteria to establish a remedē center

Exceptional patient outcomes are critical to the success of the remedē System as a therapy. Hospitals should 
complete the following to successfully launch & maintain the standards of a successful remedē® center:

Items 1 and 5 required 
before Respicardia can 
ship product or list 
center as “accepting 
patients” on website

1. Formalize business arrangements / contract

2. Kickoff Meeting – everyone at the table
▪ Initial onsite meeting should include EP, Heart Failure, and Sleep physicians

3. Designate program champion
▪ Program coordinator with 0.2-0.5 FTE allocated capacity

5. Attend implanter training
▪ Physician must attend didactic training

4. Identify & schedule first patients
▪ First case(s) scheduled within 6 weeks of training

7. Establish protocols and patient pathway
▪ Determine screening protocol for HF, AFib, and sleep

▪ Allocate clinic and case days for implant/titration

6. Order initial stock (3 systems)

27
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Disclaimer

▪ This document is for informational purposes only and is not legal advice or official guidance from payers. 

▪ It is not intended to increase or maximize reimbursement by any payer. 

▪ Hospitals and physicians are solely responsible for being in compliance with Medicare and other payer rules and requirements 
for the information submitted with all claims and appeals. 

▪ This information does not guarantee coverage or payment at any specific level, and Respicardia, Inc. does not advocate or 
warrant the appropriateness of the use of any particular code

▪ Before any claims or appeals are submitted, hospitals and physicians should review official payer instructions and requirements, 
should confirm the accuracy of their coding or billing practices with these payers and should use independent judgment when 
selecting codes that most appropriately describe the services or supplies provided to a patient. 

▪ Also note that actual costs for products and services and any related expenditures vary, and that the information presented 
herein represents only one of many potential scenarios, based on the assumptions, variables, and data presented. 

▪ In addition, the customer should note that laws, regulations, and coverage policies are complex and are updated frequently, 
and, therefore, the customer should check with its local Medicare Administrative Contractor often and should consult with legal 
counsel or a financial or reimbursement specialist for any questions related expenditure reduction, billing, reimbursement or
any related issue. 

▪ CPT five-digit numeric codes, descriptions, and numeric modifiers are © 2018 AMA. All rights reserved. 
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Respicardia has been granted both the New Technology Add-on Payment and 
Transitional Pass-through Payment From CMS

Value:

New Technology Add-on Payment (NTAP) Transitional pass-through payment (TPT)

CMS will pay 65% of the difference between 
actual cost of the case and MS-DRG Payment, up 
to +$22,500 for the remedē® System1,3

Applicability: Inpatient procedures (rarely used for remedē)

Key criteria: 1. New, novel, breakthrough technology

2. Above a minimum cost threshold

3. “Substantial clinical improvement” over 
current standard of care

Effective dates: Up to 2 years, beginning October 1, 2018

Closes up to 100% of the gap between current 
APC payment and the cost of the device2,3

Outpatient procedures (most remedē procedures)

1. New, novel, breakthrough technology

2. Above a minimum cost threshold

3. “Substantial clinical improvement” over 
current standard of care

4. Clinically reasonable and necessary

Up to 3 years, beginning January 1, 2019

1. CMS-1716-F: Medicare Program; Hospital Inpatient Prospective Payment Systems for Acute Care Hospitals and the Long Term Care    
Hospital Prospective Payment System and Policy Changes and Fiscal Year 2020 Rates-Page 146.

2. CMS-1695-FC: Changes to Hospital Outpatient Prospective Payment and Ambulatory Surgical Center Payment Systems and Quality Reporting Programs-Page 379.
3. Exact reimbursement amount is determined for each case based on actual hospital charges and the hospitals cost-to-charge ratio (CCR) as determined from its cost report. 30
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Selection criteria for additional payment programs are strict, with only 7 technologies 
gaining TPT status from 2012 to 2019

Recent history of CMS Outpatient Pass-Through Selections 

Year Devices granted  
pass through

Technology HCPCS code(s)

2019 1 • remede neurostim system for CSA • C1823

2018 None

2017 None

2016 1 • High frequency neuro-stim for pain • C1822

2015 3 • Drug coated angioplasty balloon
• Wireless PA pressure monitor
• Lung biopsy plug and system

• C2623
• C2624
• C2613

2014 None

2013 1 • Retinal prosthesis • C1841

2012 1 • Extravascular tissue ablation • C1886

1 Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158
2 CMS 2019 Final Outpatient Rule, page 165

Similarly, there have been 8 successful NTAPs granted for medical devices in the last 5 years. 

As noted in the 2019 OPPS Final Rule2, CMS reserved an estimated $10 million budget for new technologies with pass-
through payment status – at the time the remedē® System was the only device with this classification. 

MKT1706, Rev F
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Commercial Insurance Overview

Source: Aetna current policy on Functional Electrical Stimulation and Neuromuscular Electrical Stimulation, number 0677 (2/18/2018)

• Commercial coverage is typically subject to prior authorization

• Aetna has a published coverage policy for the remedē® System

• Other insurers may approve coverage on a case-by-case basis with evidence of medical necessity

• Respicardia has partnered with PRIA to create the remedē Patient Access Program to 
help facilitate patient access to remedē via support for prior authorization and appeals.

Aetna Coverage Policy Sample of payers who approved remedē on 
a case by case basis

32
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remedē Patient Access Program and PRIA Healthcare

▪ PRIA is a healthcare management firm determined to bring the latest medical devices, treatments, and 
procedures to physicians and patients nationwide.

▪ Since 2012, it has been PRIA’s goal to combat the increasingly faulty and unpredictable reimbursement 
system.

▪ PRIA works with numerous new technologies across several disease areas that experience initial barriers to 
coverage. 

▪ PRIA will work on behalf of patients who qualify for the remedē System until all avenues in the appeal 
process are exhausted.

▪ PRIA collects qualified-remedē patient data and payer trends, thoroughly tracks submitted authorizations 
and appeals, and leverages insights from other remedē sites. 

33
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The patient-based appeals approach offers unique benefits

▪ Leverage a patient’s legally protected right to appeal an adverse benefit determination, as 

protected by the Affordable Care Act (ACA).

▪ All patients are afforded the legal right to two levels of internal appeals with their insurer.

• By law, payers have 30 days to reach their determination

34

▪ The vast majority of patients (95%) are afforded the legal right to an 

external review by an Independent Review Organization (IRO), where 

PRIA is able to access a similar specialty physician review.

▪ The payer of record is responsible for the cost associated with the 

external review process.

MKT1706, Rev F



Patient-Based Appeals vs. Provider-Based Appeals

PRIA’S PATIENT-BASED 
APPEALS APPROACH

TYPICAL PROVIDER-BASED 
APPEALS APPROACH

Verification of Benefits ✓ ✓

Coordinate LOMN ✓ ✓

Prior Auth / Pre-D ✓ ✓

Peer-to-Peer ✓ ✓

Legally Protected Appeal Rights ✓ CONTRACTUAL

Level 1 Appeal (Internal) ✓ OFTEN AVAILABLE

Level 2 Appeal (Internal) ✓ NOT ALWAYS AVAILABLE

Patient Hearing (Internal) ✓ NOT AVAILABLE

Binding External Review with 
similar Specialty Physician ✓ NOT ALWAYS AVAILABLE

35
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Creating a remedē® System program – summary

▪ CSA patients are burdened by chronic fatigue, excessive daytime sleepiness, cognitive 
impairment, and depression which substantially reduces quality of life

▪ Central sleep apnea contributes to a harmful progressive cycle of hypoxia, arousal and 
sympathetic activation

▪ The remedē System effectively treats CSA and has been shown to improve sleep, 
oxygenation, arousals, and quality of life

▪ The remedē System is the only CSA treatment option for many patients, especially for 
patients with reduced ejection fraction

▪ Establishing a remedē System implant program provides the opportunity to provide a 
unique offering to your patients and differentiate your system

▪ Respicardia is looking to establish successful remedē programs at a limited number of 
leading centers

36
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Back-up

37
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CSA is a night-time breathing disorder characterized by a disruption in the neural 
drive to breathe.  The difference between OSA and CSA is evident in sleep studies.

Obstructive Sleep Apnea Central Sleep Apnea

SpO2 (%)

Nasal 
Flow

Effort

70

80

90

• Abdomen does not move; no breath attempted

• Limited or no airflow due to lack of attempted 
breath, resulting in oxygen desaturation

• Abdomen moves as a breath is attempted

• Airflow blocked or reduced due to 
obstruction, resulting in oxygen desaturation

Abdomen

Thorax

70

80

90
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Sleep Disordered Breathing is Common in Heart Failure
Untreated CSA symptoms can overlap HF symptoms

39

Central Sleep 

Apnea 

2.1M

37.5%

OSA

2.1M

37.5%

No SDB  

1.5M

25%

United States Heart Failure  
Population
6.4 Million

▪ Many patients with CSA complain of symptoms which 
may be multifactorial:

• Fatigue
▪ Low cardiac index

▪ Medication side-effects

▪ Depression

▪ Co-existent medical problems

• Frequent hospitalizations

• Nocturia

• Frequent awakenings

▪ CSA patients often have apneas observed by bed 
partners

▪ CSA patients frequently do not snore

▪ CSA patients frequently are not aware that they have 
arousals

Roger et al.  Circulation 2011;123:e18-209
Oldenburg et al. Eur J Heart Fail;20079:251-7

Costanzo et al., JACC 2015; 65(1):72-84
Arzt et al., JACC: Heart Fail 2016; 4(2):116-125
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For every 10 heart failure patients…

>7 of them will have 
some form of SDB

~ 4 of them will have 
Obstructive Sleep Apnea

~ 4 of them will have
Central Sleep Apnea

The use of “Pre-screening tools” may
help identify who needs a sleep study:
• Epworth Sleepiness Score 
• STOP-BANG (>3)
• Generic tool to assess for fatigue, 

apneas, etc.

Think about SDB when patients report:
• Ongoing fatigue despite medical mgt 

and HF stability
• Excessive Nocturia
• Frequent awakenings
• Recurrent hospitalizations

When to Screen:

First HF patient visit

Post-discharge follow up visits
In office within 7-10 days of discharge from 
a HF-related admission

During admission
Avg HF admission is 4-5 days
Screening with ODI or HSAT near end of visit

Screening Patients for Sleep Disordered Breathing

Costanzo et al., JACC 2015; 65(1):72-84
Arzt et al., JACC: Heart Fail 2016; 4(2):116-125Oldenburg et al. Eur J Heart Fail; 2007; 9:251-7

Labarca et al. Sleep Medicine 2019; 61: 82-87
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In heart failure, CSA can accelerate cardiac disease progression

Reciprocal Interaction between CSA and Heart Failure

Adapted from Bekfani and Abraham, Europace 2016; 18:1123-24

Central Sleep 
Apnea

Heart Failure

42
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The intertwined mechanisms of heart failure and central sleep apnea lead to poor 
outcomes, including a well documented doubling of mortality risk…

Survival – Heart failure (LVEF< 45%) with CSA patients vs. heart failure with 
normal breathing in NIH sponsored study

HF combined with CSA is 
associated with a 2-fold 
increase in risk of death

Khayat et al.  Eur Heart J 2015;36:1463-9   

Hazard ratios

CSA vs. no or 
minimal SDB

OSA vs. no or 
minimal SDB

2.17 p < 0.001 2.00 p < 0.001

No or minimal (nm) SDB

OSA

CSA
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…and a significantly increased risk for more frequent HF hospitalization

Heart failure readmissions within 6 months  – CSA population vs. patients 
free of sleep disordered breathing (SDB) in NIH sponsored study
Percent of patients

Khayat et al.  J Card Fail 2012;18:534-540

Central Sleep Apnea (n=165)

No Sleep Disordered Breathing (n=139)

>50% of CSA Patients

>25% of CSA Patients

Hazard ratios

CSA vs. no SDB

1.63, p = 0.01

• 50% of HF patients with CSA were readmitted to the hospital at 6 months

• Over 25% of heart failure patients with CSA had 2 or more hospital readmissions within 6 months
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Positive airway pressure (PAP) devices are frequently prescribed for CSA despite 
limited effectiveness data, as well as compliance and tolerance issues

• The FDA indication for PAP states that “A positive airway pressure delivery system is a 
prescription noninvasive ventilatory device that delivers expiratory positive airway 
pressure for patients suffering from obstructive sleep apnea.” It does not include an 
indication for CSA.

• Positive airway pressure therapies have been shown to reduce AHI but have not shown 
improvements in arousals, REM Sleep or quality of life in a randomized clinical trial1

• Many patients are unable to tolerate PAP due to a range of challenges:2

• Mask discomfort
• Mask leakage
• Pressure intolerance
• Skin Irritation
• Nasal congestion

• 25-50% of patients refuse or are unable to tolerate these therapies3,4

• 40-60% are non-compliant to even a minimal bar of 4 hours/night, 5 nights/week.3,4

• Randomized clinical trials have also revealed safety concerns for PAP therapies in 
patients with reduced left ventricular ejection fraction (LVEF) 5

• Nasal drying
• Nosebleeds
• Claustrophobia
• Bed partner disruption
• Challenge to intimacy 
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1. Bradley TD, et al. N Engl J Med 2005;353:2025-33 
2. https://www.mayoclinic.org/diseases-conditions/sleep-apnea/in-depth/cpap/art-20044164
3. Takama N, Kurabayashi M, Circulation Journal 2012;76:661-7   
4. Arzt M, et al., Circulation 2007; 115:3713-80    
5. Cowie MR et al. New Engl J Med 2015; 373:1095-1105

https://www.mayoclinic.org/diseases-conditions/sleep-apnea/in-depth/cpap/art-20044164


Alternatives Randomized clinical data considered for AASM guidelines1

Adaptive servo-

ventilation 

(ASV)

SERVE HF3 trial demonstrated ASV therapy increased the risk of both all-cause and cardiac mortality in 

moderate to severe CSA patients with NYHA class II-IV and left ventricular ejection fraction (LVEF) ≤ 45% 

(n=1325). No improvement in symptoms

ASV therapy is contraindicated in patients with chronic, 
symptomatic heart failure (NYHA 2-4) with reduced left 
ventricular ejection fraction (LVEF ≤ 45%) and moderate to 
severe predominant central sleep apnea.

Resulting in FDA Black Box Warning:

PAP effectiveness in CSA is uncertain due to the lack of positive RCT evidence, poor 
patient tolerance, and increased mortality in patients with HF and reduced LVEF

Continuous 

positive airway 

pressure (CPAP)

CANPAP2 trial was halted early due to concern over higher mortality of patients with EF <40% receiving CPAP therapy 

(n=258, 128 patients in the treatment group). 4 additional small RCTs (total 42 treated pts) for 1-3 months of therapy 

were also considered in the guidelines.
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1 Aurora et al., SLEEP, 2012;35:17-40.  
2 Bradley TD, et al. N Engl J Med 2005;353:2025-33. 
3 Cowie MR et al. New Engl J Med 2015; 373:1095-1105. Aurora et al. J Clin Sleep Med 2016; 12:757-761



The challenges with PAP highlight the clear need for alternatives, but all historical treatment 
options have very limited supporting evidence and lack a FDA approved indication for treating CSA 

Alternatives

Theophylline 

(Theolair, 

Slo-Bid)

Acetazolamide

(Diamox, 

Diacarb, 

others)

Oxygen

Randomized clinical data cited in the AASM guidelines1

1 randomized trial (15 patients, 5 days of therapy) 

which showed a significant decrease in the number 

of events per hour.  A second, non-randomized trial 

(13 patients, 5-7 days of therapy) was also 

considered by AASM

1 randomized study (12 patients, 6 nights of 

therapy) that demonstrated a reduction in AHI and 

daytime fatigue with no improvement in arousals.

3 small, randomized controlled trials totaling 42 

treated patients showing improvement in AHI, but 

no improvement in daytime sleepiness or arousals

Other challenges

Theophylline has documented concerns for 
electrolyte imbalance and the potential for 
arrhythmias – an important consideration, 
particularly for heart failure patients.1 Not 
indicated to treat CSA.

Concerns that acetazolamide affects 

potassium metabolism and could lead to 

cardiac arrhythmias.1,2  Not indicated to 

treat CSA.

Concerns that high oxygen level may be 

harmful in heart failure patients.3 Not 

indicated to treat CSA.
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1 Aurora et al., SLEEP, 2012;35:17-40.  Treatments considered in AHI meta analyses were included
2 Costanzo, et al. JACC 2015; 65: 72-84.
3 Sepehrvand, et al.  JACC 2016; 4: 783-790



The remedē pivotal trial studied more subjects over a far longer duration than all 
medication or oxygen studies that were considered in the current AASM guidelines

remedē System1,2

Acetazolamide3

Theophylline3

Oxygen4

CSA treatment Study Treated patients

151
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1 Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158
2 Costanzo M, et al. The Lancet. 2016; 388: 974–82
3 Aurora et al., SLEEP, 2012;35:17-40
4 From “Figure 8 – Meta-analysis of AHI from RCT oxygen trials” in Aurora et al., SLEEP, 2012;35:17-40



The remedē System was approved in October of 2017, and FDA acknowledged it as 
the first-of-its-kind, proven alternative for CSA treatment

“Central sleep apnea is a chronic disease that is 
associated with hypoxia and sympathetic surges 
which can lead to cardiovascular complications 
and is associated with poor outcomes.  

There are currently no effective alternative 
treatments available.

The remedē System is an implantable system 
developed to treat CSA by transvenously 
stimulating the phrenic nerve to restore a 
normal breathing pattern.” 

Note: Emphasis added
Source: PMA FDA Summary of Safety and Effectiveness Data, PMA P160039 49
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The remedē® System implanted

Cardiac Concepts, Inc. Confidential

Sensing Lead

Stimulation Lead

Pulse generator
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Stimulation Lead

Phrenic Nerve

The remedē System – left stimulation lead placement

Pericardiophrenic Vein

51

MKT1706, Rev F

Courtesy Respicardia, Inc



The remedē System – right stimulation lead placement

Stimulation Lead

Phrenic Nerve

Brachiocephalic 
Vein
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The remedē System – sensing lead (optional)

Sensing Lead

Azygos Vein

Rotated 90o

The remedē System is designed to monitor respiration by sensing changes in transthoracic impedance. The system is capable of sensing respiration 
signals through either an implanted respistim stimulation lead or through a commercially available IS-1 compatible bipolar lead.
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remedē® System Diagnostic Reports Provide Information for Programming

Sensing Lead
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• Therapy timing and sleeping 
posture (horizontal position)

• Activity trends

• Therapy Duration
• Daily Activity (naps, afternoon 

activity)

• Capture Index by Position



The remedē System Pivotal Trial  
Study design

ENDPOINT DESCRIPTION POPULATION

Primary Effectiveness 
(6 months)

Comparison of the proportion of subjects with ≥50% reduction in 
AHI between treatment and control  

Intention to Treat 
(ITT)

Primary Safety
(12 months)

Freedom from serious adverse events associated with implant, the 
remedē system, or delivered therapy 

Intention to Treat

Secondary
Hierarchical   
(6 months)

1. Central Apnea Index (CAI)
2. Apnea Hypopnea Index (AHI)
3. Arousal Index (ArI)
4. Rapid Eye Movement (REM)
5. Patient Global Assessment (PGA)
6. Oxygen Desaturation Index 4% (ODI4)
7. Epworth Sleepiness Scale (ESS)

Per-protocol

Costanzo MR, et al., J Card Fail. 2015;21:892-902.

• Prospective, multi-center, randomized controlled trial 

• Baseline criteria for moderate to severe CSA was based on PSGs scored by a blinded core laboratory 
• AHI  ≥ 20
• CAI at least 50% of all apneas with at least 30 central apnea events
• Obstructive Apnea Index  ≤ 20% of the total AHI
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Treatment
n=73

Control
n=78

Implanted
n=151

Therapy
On

Therapy
initiation visit

Primary effectiveness 
endpoint

Primary safety 
endpoint

Therapy
Off

Therapy
On

1 month 6 months 12 months
Therapy ongoing
(follow-up every 
3 months)

Former 
control 
group

The remedē System Pivotal Trial 
Study design

Costanzo MR, et al. Am J Cardiol 2018;,121:1400-1408. 56
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The remedē System Pivotal Trial 
Baseline demographics

VARIABLE TREATMENT (N=73) CONTROL (N=78)

Age (years) 65 ± 12 65 ± 13

Male gender 86% 92%

Body mass index (kg/m2) 30.8 ± 5.3 31.3 ± 6.6

Ejection fraction (%) 40.6 ± 12.8 (n=71) 39.4 ± 12.2 (n=75)

Heart failure1 (% [NYHA I / II / III / IV]) 66% (13 / 44 / 44 / 0%) 62% (25 / 42 / 33 / 0%)

Atrial fibrillation 44% 40%

Concomitant cardiac device 42% 42%

Apnea hypopnea index (events/hr) 48.8 ± 19.3 43.7 ± 16.8

Central apnea index (events/hr) 30.0 ± 18.0 26.6 ± 16.1

Epworth sleepiness scale (points) 10.2 ± 5.2 9.5 ± 5.8

1 Required the investigator to assign a NYHA Class at the Baseline physical exam. 58% of patients had an EF <= 45%. 
Mean ± SD for continuous variables/Percent for categorical variables. All nominal p-values ≥ 0.075

Costanzo MR, et al.  The Lancet 2016;388:974-82 57
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Baseline AHI composition of treatment arm subjects in the remedē pivotal trial

40

0

10

20

30

50

60

70

80

90

Baseline AHI composition of the treatment group by patient, events per hour
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N=73

Pivotal trial enrollment criteria (sleep metrics):

▪ AHI of ≥ 20 events per hour 

▪ Central apnea index (CAI) more than 50% of all apneas

▪ Obstructive Apnea Index ≤ 20% of the total AHI

▪ ≥ 30 CSA events total over the study

Hypopnea Obstructive apneaMixed apneaCentral apnea

Costanzo MR, et al.  The Lancet 2016;388:974-82
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Patient-by-patient responder comparison of AHI at baseline vs 12-months of 
transvenous PNS therapy 

40
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60

80

AHI at baseline vs 12-months transvenous PNS by patient responder, events per hour (N=37)

59

Baseline AHI

0

60

20

40

80
12-mo active remedē therapy

Central apnea Hypopnea Mixed apnea Obstructive apnea

Note: Responders defined as “≥50% AHI reduction

Comparison is 
patient-by-patient
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Control group responded similarly to treatment group, once therapy was activated
12-month data: Treatment group = 12 months of therapy, control group = 6 months of therapy 

Change in AHI for treatment group versus former control1

% improvement in AHI
Patient Global Assessment (Quality of Life) 

% of total patients

22% 16%

60% 58%

13% 21%

6% 4%

Treatment
(12-months)

n=55

Former Control
(12-months)

n=67

Im
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o
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e

Marked or moderate 
improvement

Mild improvement

No change

Worsened

Improved from baseline Worsened from baseline

Costanzo M, et al. Am J Cardiol 2018;121:1400-1408.

control group = 6 months of therapy 
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Therapy response was consistent across subgroups

Forest plot showing the proportion of subjects achieving at least 50% reduction in AHI for subgroups of interest1
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Post hoc analysis of the heart failure cohort demonstrated similar benefit in 
sleep and quality of life

Post-hoc analysis showed improvements from baseline at 12 months1

• Sleep metrics   (All p= or < 0.001)

▪ Apnea Hypopnea Index (AHI)

▪ Central Apnea Index (CAI)

▪ Oxygen Desaturation Index (ODI)

▪ Arousal Index 

▪ % of sleep in REM

▪ ODI4 (events/hour)

▪ % of sleep with O2 saturation < 90%

• Epworth Sleepiness Scale

▪ 3.1 ± 4.7 point improvement from baseline (p<0.001)

• Minnesota Living with Heart Failure

▪ 6.8 ± 20.0 point improvement from baseline (p=0.005)

1 Constanzo et al., European Journal of Heart Failure 2018; doi:10.1002/ejhf.1312.
2 Goldberg et al.,  J Cardiac Fail 2017;23:S15

Patient Global Assessment

17% 9%

57%
9%

17%
59%9%

12%

Treatment
(6-months)

n=35

Control
(6-months)

n=44

Per protocol with heart failure

Similar results in quality of life improvements in heart failure cohort 
as broader patient population2
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*Nominal two-sided P-value from Wilcoxon signed-rank test for 
change from baseline.

Change in LVEF for treatment patients at 12-mo
Mean Left Ventricle Ejection Fraction, %

31.6
34.8

0

10

20

30

40

Baseline 12-months

LV
EF

 %

Nominal two-sided P-value p=0.004*

12 Month rate
• Treatment: 7.6%

Kaplan-Meier Curve of Months to First HF 
Hospitalization (ITT)

Kaplan-Meier Curve of Months to Cardiovascular 
Death (ITT) in patients with HF

Log-rank p-value=0.065 Log-rank p-value=0.617

Note: The all-cause death Kaplan-Meier curve is identical to this 
curve since all deaths in first 6 months were CV related.

Control subjects censored when therapy turned on at 6 months Control subjects censored when therapy turned on at 6 months

Published post hoc analysis explored changes in LVEF, time to first HF hospitalization and time 
cardiovascular death in the heart failure cohort

Costanzo et al.  Eur J Heart Fail 2018; https://doi.org/10.1002/ejhf.1312
63

*remedē is not indicated to treat, cure, prevent, mitigate or diagnose heart failure. These data represent unspecified secondary endpoints.

6 Month HF hospitalization rate:
• Treatment: 3.7% 
• Control:       27.3%

12 Month HF hospitalization rate:
• Treatment: 7.6% 
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Physician Implant Training

Transvenous Phrenic Nerve Stimulation Implant Training 
AGENDA 

 
7:30 – 8:00 am   Breakfast 
8:00 – 8:15 am   Welcome      
8:15 – 9:00 am   The remede® System and Therapy Overview  
9:00 – 9:45 am   Anatomy Overview      

▪ Anatomy App – VANES 
9:45 – 10:00 am   Pre-Operative Considerations    
10:00 – 10:15 am  Break  
10:15 – 11:00 am  Classic Case       

▪ LQS Lead Implantation 
▪ Sensing Lead Implantation 
▪ Final Steps 

10:15 – 11:00 am  Case Variations      
▪ Right Lead      
▪ Common Ostium    
▪ Common Trunk     
▪ Common OS and Trunk    

11:00 – 11:45 am   Implant Tips and Tricks     
11:45 – 12:30 pm  Lunch 
12:30 – 1:00 pm  Hands on: Glass Models     
1:00 – 1:30 pm   Concomitant Device testing    
1:30 – 2:00 pm   Role of the NP in Patient Management   
2:00 – 2:45 pm   Interesting Case studies     
3:00 pm   Q &A/Wrap up/Evaluation/Adjourn 

remedē® Implant Training

• One-day professional training event 
with experienced implanter faculty

• Optional case observation when 
available
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remedē System reimbursement

Coverage Coding Payment

• Hospital payment typically maps to outpatient 
APC 5464 (~$29,000) or inpatient MS-DRG 
040/041

• Respicardia has been granted a new technology 
add-on payment1 for hospital inpatient claims 
and transitional pass-through payment for 
hospital outpatient claims2

Physician, Hospital and ASC coding is established 
for the device and lead placement, device 
replacement, lead repositioning and system 
programming

• Majority of cases expected to be outpatient 
procedures

• Current codes are CPT category III codes.  
Respicardia currently seeking CPT Category I 
codes

• Aetna published a positive coverage policy 
for the remedē® System for eligible patients 
who meet certain criteria.

• Other insurance providers, including 
Medicare, may cover the remedē System 
on a case-by-case basis, with evidence of 
medical necessity. Multiple carriers have 
provided coverage for the remedē System.

• The remedē System Patient Access Program 
team can work with you on individual 
patient claims.

1. CMS-1694-F: Medicare Program; Hospital Inpatient Prospective Payment Systems for Acute Care Hospitals and the Long Term Care Hospital Prospective Payment System and Policy Changes and Fiscal Year 2019 Rates-Page 636.
2. CMS-1695-FC: Changes to Hospital Outpatient Prospective Payment and Ambulatory Surgical Center Payment Systems and Quality Reporting Programs-Page 379.

Respicardia does not warrant or guarantee that the use of this information will result in coverage or payment. Hospitals and physicians are solely responsible for being in compliance with Medicare and other 
payer rules and requirements for the information submitted with all claims and appeals and should review official payer instructions and requirements, confirm the accuracy of their coding or billing practices 
with these payers and use independent judgment when selecting codes that most appropriately describe the services or supplies provided to a patient. CPT five-digit numeric codes, descriptions, and numeric 
modifiers are © 2018 AMA. All rights reserved. 65
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Hospital Outpatient:  Transitional pass-through payment for a remedē System

Original APC payment

Non-device 
portion

Standard device 
portion

New payment with 
additional pass-through

Incremental device payment,
reflecting the cost of the 
remedē System

2

3

1 1

Increase in 
device 
portion of 
APC payment

How CMS calculates the pass-through payment amount1

CMS calculates the incremental payment by taking the difference between the 
standard device portion of the APC and the amount charged by the hospital for 
the remedē System multiplied by the cost-to-charge ratio (CCR).

Total hospital 
charges for 
remedē System 
implant case

x Hospital CCR 
for 
Implantable 
Device Cases

Example of APC payment before and after pass-through

What is pass-through payment?

2

Incremental device 
payment, reflecting 
higher the cost of the 
remedē System

Standard 
device 
portion of 
APC 54642

- =

3

New total payment 
with additional pass-
through

31 2

Incremental device 
payment, reflecting 
the cost of the 
remedē System

Standard 
non-device 
portion

Standard 
device 
portion

+ + =

The total pass-through payment is therefore:

1 Based on the formula specified in 42 CFR 419.66(h): Amount of pass-through payment. Subject to any reduction determined under §419.62(b), the pass-through payment for a device is the hospital’s charge for the device, adjusted to the actual cost for the device, minus the 
amount included in the APC payment amount for the device.  
2 42 CFR 419.66(h) does not specify whether the standard device portion of APC 5464 considers the national average or wage adjusted value.  Examples in this document assume the national average standard device portion of APC 5464 is used 66
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Hospital outpatient: sample payment calculation for the remedē System

Economic information presented is intended as an illustration only. Actual results are dependent on relevant payer coverage guidelines, rates, and medical necessity policies. Site must enter its own data and assumptions in order to 
appreciate an accurate portrayal of the impact of adding remedē. Results vary. Respicardia makes no representations or warranties regarding billing and coding decisions, these are to be made at the discretion of the hospitals..

67

Hospital Outpatient CY2020 TPT Calculation Example

Device Cost $35,000

Hospital-Specific APC Calculation Amount Instruction/Notes

A 2020 Medicare Outpatient APC Payment Amount (Unadjusted)1 $29,116 Base Payment for CPT 0424T (APC 5464)

B Hospital-Specific Wage Index
2 1.0000

Default amount provided for XXXXXX (NPI XXXXXXX), Post Reclass OPPS 

Wage Index CY 2020

C Hospital-Specific APC Amount3 $29,116 Calculated as (A * .4) + (A * B * .6)

Procedure-Related Portion Calculation Amount Instruction/Notes

D Medicare Device Offset for APC 0424T4 75.87% This is a national standard amount applicable to all hospitals

E Device Related Portion of Hospital-Specific APC Payment $22,090 Calculated as C * D

F Procedure related portion of APC $7,026 Calculated as C - E

Pass-Through Eligible Device Cost Calculation Amount Instruction/Notes

G remedē System Device Cost $35,000 Cost the hospital pays for the remedē System (default is $35,000)

H Hospital-specific implant mark-up percentage5 334% Default is national average implantable device mark-up percentage

I Hospital charge for the device (as reported on hospital claim forms) $117,057 Calculaed as G * H

J Hospital Outpatient Implantable Device Cost-to-Charge Ratio (CCR)6 0.299

IMPORTANT NOTE:   The default value (.299) is the national average 

implantable device CCR.  Please insert the hospital-specific "implantable 

devices charged to patients" CCR, if available.

K Calculated remedē System Device Cost $35,000 Calculaed as I * J

Pass-Through Payment Calculation Amount Instruction/Notes

L Example Total Payment $42,026 Calculated as F + K

1 Unadjusted OPPS Addendum B Payment Amount for 0424T CY2020 OPPS/ASC final rule

2 CMS CY2020 Hospital Outpatient PPS Payment Impact File: final Rule (NFRM impact file)

3 CMS MedLearn Hospital Outpatient Prospective Payment System: Calculating OPPS Wage-Adjusted Payment (ICN 006820). December 2017

4 CY 2020 OPPS/ASC Final Rule Addendum P, Device Offset File

5 Inverse of the national CCR ratio; CMS FY2020 IPPS on page 42179, Federal Register, Vol 84, No 159, August 16, 2019

6 CMS FY2020 IPPS on page 42179, Federal Register, Vol 84, No 159, August 16, 2019

Transitional pass-through payment for a device is based on the charge on the individual provider’s bill, and the amount by which the hospital’s charges for a device, adjusted to cost (the 

cost of the device), exceeds the portion of the otherwise applicable Medicare outpatient department fee schedule amount associated with the device. Medicare Claims Processing Manual.  

60.1 - Categories for Use in Coding Devices Eligible for Transitional Pass-Through Payments Under the Hospital OPPS (Rev. 3685, Issued: 12-22-16, Effective: 01-01-17, Implementation: 01-03-17)
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Bringing it all together: example budget impact framework

• Private commercial payers typically pay more than Medicare.  Subject to authorization, commercial payers average 
between 200-300%1 of Medicare reimbursement and often pay for neurostimulation devices under a ‘carve-out’

• Hospital outpatient Medicare claims are eligible for pass-through payments

• We estimate a payer mix of 60% Medicare, 40% Commercial insurance2

• We encourage hospitals to review their own outpatient reimbursement terms with commercial payers

1 Range based on commercially-contracted payments for neurostimulator implant procedures in a sample of 23 U.S. hospitals
2 Anticipated mix of patients presenting with CSA is 50%-60% Medicare, based on pivotal trial data (52% of U.S. trial subjects were age 65+)
3 CMS OPPS Jan 1, 2020 Addendum B Payment for 0424T (unadjusted national average) with an example pass-through payment applied.  A pass-through payment is not guaranteed and is calculated for each account based on 
reported charges, the hospital cost-to-charge ratio and other factors.

Payer Type Payer Mix2 Reimbursement Terms
Hospital Outpatient Example

Total Payment

Medicare 60%
Medicare Amount 

(Example Payment, Including Outpatient Pass-through)3 $42,000

Commercial 40% 200% of Medicare Unadjusted Amount $58,000 

100% Weighted Average Payment $48,400
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Economic information presented is intended as an illustration only. Actual results are dependent on relevant payer coverage guidelines, rates, and medical necessity policies. Site must enter its own data and assumptions in order to 
appreciate an accurate portrayal of the impact of adding remedē. Results vary. Respicardia makes no representations or warranties regarding billing and coding decisions, these are to be made at the discretion of the hospitals..
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Appeal Process

For commercial payers that consider the remedē System “experimental and investigational”, prior authorization may be 
denied at first request. Most commercial health plans have a method by which denials can be appealed through a 
process documented in the plan’s Provider Manual using two approaches: 

• Provider based appeal process

• Patient based appeal process

Medicare claims may also be denied at first request. For patients with well 
documented medical necessity, we have found patient case appeals have been 
successful.

Shawn Johnston
Belton, MO

Contact your sales representative or the Respicardia Reimbursement Hotline (1-
952-540-4470 or reimbursement@respicardia.com) for resources to support your 
patient case appeal including sample letters and a list of clinical evidence 
publications.
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remedē Patient Access Program

Facilitated by PRIA Healthcare
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The remedē System indication

Source: PMA FDA approval letter, PMA P160039
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2017 2018

remedē was approved by the FDA in October of 2017 and began 
commercial launch in 2018

2016 2019

The Lancet 
6-mo pivotal 
trial1

The American Journal 
of Cardiology
12-mo follow-up data2

CHEST
18-mo follow-up 
data presented3

European Journal of 
Heart Failure
Heart failure sub-
group analysis4

FDA Approval
without a panel5

Approved by CMS
for the New Technology 
Add-on Payment6

First technology 
approved by CMS
for the Transitional 
Pass-through Payment 
since 20157

Approved for the 
VA Federal Supply 
Schedule

CLINICAL EVIDENCE

APPROVAL AND LAUNCH

remedē is offered in ~35 centers today, with the intention 
of expanding to 25-30 additional centers in 2019

1. Costanzo MR, et al. The Lancet 2016; 388:974–982.
2. Costanzo MR, et al. Am J Cardiol 121:1400-1408.
3. Kao A, et al. Chest 2017:152:A734.
4. Costanzo MR, et al. Eur J Heart Fail 20:1746-1754.

5. FDA-Approved Summary of Safety and Effectiveness Data (SSED) for the remedē® System (P160039) Oct. 6, 2017. 
6. CMS-1694-F. FY2019 IPPS Final Rule. Vol. 83, No. 160 Pg. 41320.
7. CMS-1695-FC. CY2019 OPPS Final Rule. Vol. 83, No. 225 Pg. 58939.
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p<0.001 for paired change from baseline
1 Fox H, et al, SLEEP, zsz158, https://doi.org/10.1093/sleep/zsz158

After 24 months of therapy, an in-lab PSG showed effective and durable results, 
including sustained AHI improvement and almost no central apneas

30.1
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0.2
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Baseline (n=58)

0.0

24 months (n=42)

Total AHI at baseline = 49*

Total AHI at 24 months = 16*
remedē AHI reduction 1

Median events/hr

-67%

Obstructive apnea

Central apnea

Mixed apnea

Hypopnea

* Total median AHI does not sum from component medians

AHI 15

AHI 30

Mild Sleep Apnea

Moderate Sleep Apnea

Severe Sleep Apnea

Normal
AHI 5

Potential reasons for residual events
1. Obstructive events
2. Incomplete ventilatory capture 

during therapy adjustment
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PRIMARY SAFETY ENDPOINT

91% (CI: 86%,95%) freedom from serious adverse events associated with the implant 
procedure, the remedē® System, or the delivered therapy at 12 months 

IMPLANT 

METRICS

▪ 97% implant success rate 
▪ 3.4% lead revision rate 
▪ 2.7± 0.8 hours average implant time

▪ 6% Implant Related
▪ 1% Therapy Related
▪ No deaths related to the procedure, 

system or therapy

Costanzo MR, Ponikowski P, Javaheri S, et al. Randomised Controlled Trial of Transvenous Neurostimulation for Central Sleep Apnoea. The Lancet 2016;388:974–82.vv

The remedē® System Pivotal Trial Demonstrated a Strong Safety Profile

SERIOUS 

ADVERSE 

EVENTS
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Any serious related AE 13 9%

Lead Dislodgment1 2 1%

Impending Pocket Erosion 2 1%

Implant Site Infection 2 1%

Concomitant Device Interaction 1 1%

Extra Respiratory Stimulation2 1 1%

Lead Component Failure 1 1%

Lead Displacement3 1 1%

Implant Site Hematoma 1 1%

Non-Cardiac Chest Pain 1 1%

Elevated Transaminase 1 1%

Safety Events

Primary Safety Endpoint:
Serious Adverse Events Related to Implant, Procedure, 
remedē System, and/or Delivered Therapy through 12 
Months

Intention to Treat
(N=151)

n (Events) % (Patients)

1. Lead dislodgement: when the stimulation lead pulled out of the target vessel and required the lead to be 
repositioned or replaced in order to deliver therapy 

2. Extra-respiratory stimulation: discomfort or feeling delivered therapy in area remote from the diaphragm
3. Lead displacement: when the stimulation lead remained in the target vessel but electrode position did not allow 

effective therapy delivery 75
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